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PILE OPERATION

General

The maximum operating level attained in any one day during the
month of Jamuary 1952° by each of the piles, and the correspond-
ing equivalent percentage of the power level index, are as
follows:

S
B D IR F H

Q MWD 525 500 550 545 587
Percent 263 250 275 273 29

H pile established an individual new maximum operating level
during the month. January 5 marked the occurrence of a new
maximum of 2649 MWD for simultaneous five~-pile total pro-
duction, and a new maximum of 2670 MW for simultaneous five-
pile combined power level., Despite the occurrence of twenty
ruptured slugs during the month, total production for January
was 62,515 MWD (10L.2 percent of forecast).

In the past whenever an abnormal condition in the Panellit
pressure monitoring system has resulted in an alarm, the plle
operator has been forced to correct the condition and reset the
Panellit trip within 20 seconds or manually shut the pile down
by means of the #2 safety circuit (which actuates the horizont-
al rods only). Effective January 16 this operating procedure
was modified at all piles. The operator must now correct the
condition and reset the Panellit trip within 10 seconds or
manually shut the pile down by means of the #l safety circuit
(which actuates all rods). The time delay period was reduced
because calculations indicate that at the present power levels
the aluminum slug jackets will begin to melt in less than 20

seconds after a complete loss of cooling water. (The 20 second
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States

Government, Neither the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, express or implied, or assumes any legal liability or responsi-

bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or

process disclosed, or represcnts that its use would not infringe privately owned rights. Refer-

ence herein to any specific commercial product, process, or service by trade name, trademark,

manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom- o
mendation, or favoring by the United States Government or any agency thereof. The views

and opinions of authors expressed herein do not necessarily state or reflect those of the

United States Government or any agency thereof,
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time delay was originally based on a power level of 300 MW).
The 10 second time delay procedure will remain in effect until
an automatic 3-second time-delay relay, similar to the
installation presently being tested at B pile (P.T. 105-502-E),
can be incorporated in the #1 safety circuit at all piles,

In order to prevent uncontrolled boiling of water in pile
process tubes, limitations on tube power output and water
temperature rise have been established to insure sufficient
header pressure to sweep out any steam formed. In the past
these limitations varied only with header pressure and orifice
size and were based on a conservative amount of film buildup, a
209C inlet water temperature, and on the elevation of the top
row of process tubes, In order to obtain more efficient utili-
zation of the present header pressures, while still maintaining
operational safety, revised temperature rise (boiling disease)
limitations were made effective on January 30, The new tempera-
ture rise limits are based on actual film buildup (as indicated
by Panellit pressure), actual inlet water temperature, and
actual vertical location of the process tube, in addition to

the header pressure and orifice size. In essence, this results
in a separate temperature rise limit for each individual pro=-
cess tube. It is estimated that the revised limits will permit
a 3-U percent increase in power level at DR and H piles,
currently operating on boiling disease limitations. This was
evidenced by substantial power level increases at both DR and H

piles at months end.
B Pile

During January B pile was shut down five times because of the
following ruptured slugs:

Tube No. Shutdown Started to Power
2582 L:05 A.M., January 6 8:L7 A.M., January 8
3688 5:32 P.M., January 10 5:58 P.M., January 10
2961, 11:10 P.M., January 16 2:31 A.M., January 18
2669 6:49 A.M., January 25 7:12 A.M., January 25
0860 5:34 P.M., January 25 7:27 P.M., January 26
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It was possible to immediately discharge proceus tubes 3688 and
2669 with the charging machine and resume operations within the
scram recovery period. During the outage caused by the
ruptured slug in tube 2582, the metal discharge for the month
of January was accomplished. In addition, the #6 horizontal
control rod thimble, which had been discovered leaking last
month, was replaced and the #6 HCR was reinstalled. The rod

was returned to service during the subsequent poison push
outage,

On January 1L the 3-second time-delay relay setup in the
Panellit pressure monitoring system was tied into the #2 safety
circuit (P,T. 105-502-E), ©During the remainder of the monh no

unnecessary automatic pile shutdowns were caused by this
installatione.

When the metal column containing a ruptured slug in process
tube 2961 could not be discharged with the charging machine,
the slugs downstream of the ruptured slug were flushed out with
300 psi water pressure, Following this, excessive radicactivi-
ty readings prohibited rear face entry and led to the discovery
that four slugs had been flushed onto the 20! catwalk.
Apparently, due to the forward location of the ruptured slug
(15th slug from the front), the last few downstream slugs
flushed out had sufficient momentum to reach the catwalk.

After considerable difficulty and time expended, two slugs were
remotely washed into the basin with a high pressure fire hose
and two slugs were remotely pushed into the basin with a long
pipe,

On January 14 the #L horizontal control rod was taken out of
service so that its electrical drive system (originally
installed to experimentally check the operation of H pile rods)
could be replaced with a standard hydraulic drive mechanism.
The electrical drive equipment was removed, decontaminated, and
shipped to 189-D on January 23 for use on the horizontal
control rod mockup. Installation of the hydraulic drive system
was completed during the outage caused by the ruptured slug in
process tube 0860, However, the #lL HCR was not returned to
service when it was discovered that the rod could not be with-
drawn from the pile properly because of faulty electrical
wiring. This condition will be corrected during the next
shutdown,
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The following four ruptured slugs caused the shutdown of D pile
during January:

Tube No, Shutdown Started to Power
086L 7:0U P.M., January 13 7:27 P.M., January 13
2L62 11:22 P.M., January 15 11:48 P.M., January 13
0787 8:55 A.M., January 27 12:36 P.M., January 28
2717 :08 A.M., January 30 6:28 A.M., January 30

It was possible to discharge three (086L, 2462, and 2777) of
the four ruptured slugs with the charging machine and
immediately resume operations within the scram recovery period,
In order to remove the ruptured slug in tube 0787, it was
necessary to remove the rear gunbarrel and push the process

tube out the rear face with 27 upstream slugs still in the
tube.

During the shutdown initiated on January 2L to conduct the
January metal discharge (postponed from January 17) the D test
hole thimble and assembly were removed as a unit. The test
hole contained a faulty power-indicating ionization chamber
(used in conjunction with the control room galvanometer setup).
A new thimble and ionization chamber assembly were installed in
the test hole. Upon startup, however, it was discovered that
the ionization chamber should be inserted further into the unit
to increase its gensitivity. An alternative ionization chamber
located in the bottom of the pile is being utilized until the D
hole chamber can be made useable. During the discharge outage
an initial check of the #9 HCR, which has been binding of late,
indicated that a new graphite track was needed. This repair
work was postponed until the next available shutdown, and the
rod was temporarily returned to service,

On January 29 the B horizontal control rod (#3) became badly
lodged in the pile. Attempts to manually force the rod out of
the unit were abandoned in order to prevent damage to the rod
and guide., An effort to return the rod to service will be made
during the next shutdown.

During the latter part of the month, it was discovered that the
60" reinforced concrete process water effluent line was leaking
badly adjacent to the 107 retention basin entrance., Excavation
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in the vicinity of the leak exposed several serious circum-
ferential cracks in the concrete pipe. At months end exca-
vations were being made at two other locations in the line to
determine whether the cracking is local in nature or exists the

entire length of the line, necessitating extensive corrective
measures.

~

IR Pile

On Janvary 3 a loose junction was detected on the cold junction
compensator in the Brown equipment which monitors the outlet
water temperature of individual process tubes. It was dis-
covered that because of this condition the Brown monitor was
indicating erroneocusly high outlet water temperatures (approxi-
mately LOC per tube) and effecting a needless reduction in pile
power level (approximately 30 MW). Apparently this situation
had existed since November 6, when the Brown instrument was
last serviced, and was responsible for the reduced power levels
of DR pile during November and December. Upon correction of
the condition, it was possible to immediately increase the
power level of DR pile to 550 MW before encountering water leak
difficulties (3673).

During December DR pile was shut down for the following five
ruptured slugss

Tube No, Shutdown Started to Power
1471 10:10 P.M., January 3 10:40 P.M., Jamuary 3
3763 3:08 P.M., January 7 L:53 P.M., January 9
0978 8:52 P.M., January 11 1:15 P.M., January 12
1560 12:17 P.M., January 16 3252 A.M., January 18
2076 3:02 P.M., January 28 3235 P.M., January 28

It was possible to discharge process tubes 1471 and 2076 with
the charging machine and resume operations within the scram
recovery period.

On January 7 a loss of reactivity was noted, followed by high
effluent water activity readings on 37 1/2 rear crossheader.
Upon shutdown a ruptured slug, which apparently had swollen
sufficiently to split the process tube and allow water to enter
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the pile graphite, was located in process tube 3763. The metal
column was backseated both from the rear and the front, but it
proved impossible to flush out the downstream slugs with 395
psi water pressure, It was decided to transfer the glugs
upstream of the ruptured slug to an adjacent process tube by
means of the twin transfer cask, However, the twin transfer
cask slipped off the high-lift during unloading operations,
necessitating repairs and causing additional delay., When
finally put into service, considerable difficulty was
experienced with the cask and its use was ultimately abandoned
when the cask spline broke off in the process ‘tube,

It was then decided %o push the process tube, with its entire
charge of 6L slugs, out the rear face. The rear gunbarrel was
removed to permit this, and the rear 8' section of process tube
was remotely cut off with a torch., As the remainder of the
tube was pushed out, it broke off in sections under the weight
of the metal columm. After some difficulty a new rear gun-
barrel was installed, along with a new process tube, and the
o tube was recharged with metal.

After two unsuccessful startup attempis and the discharge of a
total of 12 temporary poison columms, the pile was started to
power at 1:23 P.M. on January 9, only to be scrammed 2:37 P.M.
due to lack of scrammable control rod, Four additional tempo-
rary poison columns were charged and continued operations were
finally resumed at L:53 P.M. on January 9. An equilibrium
power level of 150 was obtained, with 30 gallons of water being
collected at the COp driers on January 10 (no water collected
in drip legs). From the startup performance it was estimated
that over 1000 gallons of water were present in the pile
graphite in the vicinity of process tube 3763 (equivalent to
about 250 inhours),

Following the outage required to remove the ruptured slug from
process tube 0978, two unsuccessful startup attempts and the
discharge of a total of nine poison columns were required
before continued operations were resumed at 1:15 P.M. on
January 12. During the subsequent faw days the DR pile reached
a maximum power level of 300 MW, with a maximum of 23 gallons
of water being extracted by the CO2 driers on January 15,

During the shutdown caused by the ruptured slug in process tube
1560, the January metal discharge (postponed from January 15)
was accomplished. A third improved charging machine (installed
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on January 15), which can be elevated pneumatically to charge a
second row of process tubes without raising the front face
elevator, was employed satisfactorily during the discharge. In
addition, a total of 1L process tubes in the upper near quad-~
rant of the pile were checked for freedom of movement in the
graphite. All moved freely, indicating that external galvanic
corrosion of aluminum tubes in the presence of wet graphite had
not yet caused binding of the tubes in the cold zone,

At the conclusion of the outage, three attempted gtartups and
three poison pattern adjustments involving 6 temporary poison
columns were necessary before the Pile was started to power at
12:10 A.M. on January 18, followed by a scram due to insuf-
ficient control of excess reactivity. After charging three
additional temporary poison columns, continued pile operation
was finally resumed at 3:52 A.M. on Januwary 18. The power
level was gradually increased to a maximum of L0O MW, which was
maintained for the remainder of the monthe However, the water
collection rate at the 002 driers averaged only approximately

20 gallons per day, for a total of only 366 gallons extractad
since January 7,

In view of the extremely slow rate of water extraction, and in
order to prevent excessive external corrosion of the aluminum
pProcess tubes resulting in additional water leaks in the upper
near quadrant of the pile, it may be necessary to shut IR pile
down for a few days in the near future. An attempt will then
be made to heat up and dry out the cold portion of gtaphite by
recirculating hot water through the process tubes, This can be
accomplished by utilizing the recirculation equipment at DR to
inject 8500 1bs./hr. of 225 psi steam into 2000 gpm of effluent
water before returning it to the front face of the plle. This
system will effectively double the residual heat (fission) in
the pilﬁo

During the outage caused by the ruptured slug in process tube
3763, investigation of the B hole leakage indicated that it was
resulting from a bent flange and improper gasket gseating. This
gituation was remedied and additional lead shielding was
installed until the new B hole agsembly installation can be
completed at the next available shutdown,
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H Pile

A new maximum power level of 590 MW and a new maximam :
production rate of 587 MWD were achieved on January 31, The
appreciable increase in power 1evel at the end of the month
resulted from reviged water yemperature rise (boiling di sease)

1imitse

With the exception of the gcheduled metal discharge on January
ol,, the H pile operated the entire month without incident at an
equilibrium power level of 570 MW. During the discharge outage
it was possible o remove WO of the three cesium samples
Jedged in the B test hole facility. As 3 result of this, the,
level became highly COntaminated maling 1t difficult to operate
the P=13 equipment upon startuPe Alco during the outage two
new shields (consisting of iron, paraffin,boron, and cadmium
COmponents) vere placed around the BF proportional counter
tubes jnstalled on #23 rear crosshead®re This was done to
increase the reliability of the delayed neutron monitoring
equipment (P.T.-lOS-hhé) in indicating ruptured slugs by
reducing ‘the neutron packground.

F Pile

gix ruptured glugs caused the shutdown of T pile during January
as follows:

Tube Noo Shutdown started to FPower
2585 12:10 P.M.y January 11 12:45 P.M.y January 11
1166 6:00 A.M., January 12 9125 A.M., January 13
2562 12:22 P.M., January 17 1:hb AMey January 19
2082 7Ll P.M.y January 26 12:02 A.M., January 28
0770 g2l A.M,, January 30 3153 A.M., January 31

0666

1t was poasible to discharge only process tube 2585 with the
charging machine and resume operations within the scram

recovery periode

During the outage cangsed by the rnptured glug in process tube
1166, groas gpread of contamination occurred on the rear face
when the proceas tube atarted to steam after the slugs down-
stream of the ruptured slug were flushed out with 79 psi water
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pressure. Extensive decontamination of the rear face with

chromic acid, Duponal, and

water was required befors startup at

9:25 A.M. on January 13, Insufficient control rod for turn-
around caused the pile to be shut down from 12:47 P.M. to L:53

P.M, for the addition of 6

poison columns.

The January metal discharge (scheduled for January 18) was
accomplished during the outage caused by the ruptured slug in

process tube 2562, The 4!

section of #7 HCR thimble, which

broke off in the pile during removal operations last month, was
extracted and the control rod channel was temporarily blocked
off with shielding. 1In addition, the graphite burnont samples
were removed from process tube 27177, and new graphite samples

were inserted in tubes 2682

and 2777. In conjunction with the

exposure of these new burnout samples under P.T.-105-435, the
maximum pile graphite temperature limit at F pile has been

increased to L4S00C,

Several Van Stone flanges were checked for tightness and splits
during the 2082 outage. After the ruptured slug was removed
from process tube 0770, a second ruptured slug was discovered
in tube 0666 while inspecting additional rear Van Stone flanges.

In addition, a new thimble
rod was returned to service

During January the amount o
at F pile gradually decreas

was installed for the #7 HCR and the
during the outage.

f water collected in the CO2 driers
ed from approximately LO gals/day to

an average of 5-10 gals./day, No water was collected in the

drip legs, It is believed
originating from leaking pr

that essentially all the water
ocess tubes in the lower far

quadrant has now been removed from the pile,

A temporary increase in Pan
bulldup of film in the frin
the first week in January,

in process water flow and a
It is not known whether thi
incorporation of activated

on December 28, or due to p
the pile on the same date.

a slight increase in Panell
fringe zone tubes.,

ellit pressure, indicating the
g€ Zones, was noted at F pile during
This was accompanied by a decrease
gradual increase in Fe concentration,
8 condition has been due to the
8ilica in the process water treatment
lugged screens caused by a purge of
During the latter part of the month
1t preasure was again noted for
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RUPTURED SLUGS . nEcmSSI

Twenty instances of in-pile uranium slug failures occurred
during January, bringing the total number to date to 127. The
attached table presents all data available at months end
regarding these twenty ruptured slugs. It was possible to suc-
cessfully discharge eight of these ruptured slugs with the
charging machine and resume operations within the scram
recovery period, Four group 8 slugs were included in the slug

failures duringz January, bringing the total number to date to
fourteen,

PRODUCTION TESTS

L35 ~ Graphite Burnout and Transport

Graphite samples exposed to controlled atmospheres of N2, co,
COp and (95% Cop + 5% CO) were removed from process tube 2777
during the January 18 discharge at F pile. The samples were
originally scheduled to be maintained at a nominal temperature
of L10°C. However, due to the extended water leak diffi-
culties experienced at F pile during the exposure period, the
samples were actually subjected to extremely erratic tempera-
ture conditions. Consequently, it is doudbtful whether con-
sistent data will be obtained when the semples are analyzed
after a suitable decay period.

Process tube 2777 (controlled atmosphertvs) and tube channel

2682 (pile atmosphere) were also recharied with new graphite
samples during the January 18 outage. ‘These samples are
scheduled to be maintained at the highest equilibrium tempera-
ture obtainable (probable about L4250C) without exceeding a maxi-
mum pile graphite temperature of L50°C,

473 - Alum and Activated Silica Water Treatment

The alum and activated silica water treatment, which was
initiated at F area on December 28, has increased the length of
filter runs from 12 hours to 32 hours. The filters, which were
designed for a capacity of 2.6 gpm/sq. ft. (1156 sq. ft.) and
which reached a maximum of 2.8 gpm/sq. £t. with the former
ferric sulfate treatment, are currently operating at a maximm
of L.lUS gpm/sq. ft. with the alum and activated silica treat-
ment. Only eight of the twelve filters at F area are now
required to filter the process water for F pile. Further
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reduction is limited only by the 5000 gpm hydraulic capacity of
the filter system and not by the capacity of the filters
proper. It is anticipated that this marked increase in filter
capacity will not be materially reduced during the high tur-
bidity period of the Columbia River this spring.

502E - Automatic Time-Delay Relay for Panellit System Alarm

The Microflex mechanical 3-second time-delay relay setup
installed in the Panellit pressure monitoring system at B pile
was tied into the #2 safety circuit on January 1. At months
end the 3-second time-delay relay installation was operating
gsatisfactorily and had caused no unnecessary automatic pile
shutdowns. When it became necessary to shut B pile down on
January 25 because of a ruptured slug (0860), the operation of
the time-delay relay system was successfully checked. When the
gauge was tripped for one second, no scram resulted; but when

the gauge was tripped for three seconds, the pile was scrammed with
the #2 safety circuit.

It is planned to tie the three-second time-delay relay into the
#1 safety circuit during the next available shutdown at B pile.
If this arrangement functions equally satisfactorily, a time-
delay relay installation similar to the ome at B pile will be
incorporated in the #1 safety circult of the other plles. Work
is also in progress on the development of a time=delay relay
which operates on the principle of magnetic flux decay. This
type relay possesses the advantage of no moving parts and would
be more fail-safe than the mechanical type.

PROCESS DEVELOPMENTS

Critical Y Power Condition

On January 22 a meeting was held to discuss the possibility of
revising the operating procedure for ¢ritical ¥ power con-
ditions (loss of backup electrical facilities) in an attempt to
reduce pile outage time., The 35 critical Y power conditions
(exclusive of individual area conditions) which have occurred
on the Hanford and BPA systems since startup in 19LL are as
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Hanford BPA
Short

(less than 25
min. duration) Long Short Long

Operational errors T 1 3 0
Equipment failures L 3 3 1
Lightning 0 0 1 7
Transmission Line 2 6 1 0
Failures
System Overload 0 0 11
7 10 9 9

This includes four critical Y power conditions which occurred
during 1951. Wooden pole fires caused two Hanford ecritical Y
conditions; one operational error and one low voltage condition
resulted in two BPA critical Y conditions,

Bonding of dead-end pole structures has eliminated all dead-end
wooden pole fires in the Hanford system. Consequently, it is
felt that the current program of binding all tangent wooden
pole structures (to be completed in February) should completely
eliminate the major cause of Hanford critical Y conditions.

It was agreed that in those instances of critical Y power
conditions not involving serious voltage and/or frequency
fluctuations when the balance of the Hanford and BPA systems
are functioning satisfactorily, the exposure to complete loss
of power is not greater than under the present critical W con-
dition (planned removal of backup electrical power). Hence,
it was decided to recommend a revision to the present critical
Y operating procedure which will allow the piles to continue
operation on an alert basis during these special power
conditions.

Water Quality

Tests have been initiated in the 105-D flow laboratory to study
the effect of process water pH on film formation and slug
corrosion. Filtered process water minus sodium dichromate is
being employed to obtain data at 659C and 90°C with pHs of 6.2,
6.7, 7.2, and 7.7. These data will permit the selection of the
optimum pH for filtered process water without sodium dichromate.
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External Process Tube Corrosion

Examination of the process tubes removed from the lower far
quadrant of F pile (location of recent water leak difficulties)
has led to the following observationss

(1) A film of external corrosion products (mainly iron
and aluminum oxides) was observed on that portion of
the process tubes located in the rear gunbarrel and
extending as far as 6 1/2' into the graphite.
Pitting attack waas observed under the corrosion
products with a maximum pit depth of 29 mils.

7
(2) Beyond 1L4-15 from the rear face, the tubes were free
of external corrosive attack,

(3) Cracking and pitting attack was observed on all Van
Stone flanges.

Laboratory tests supporting the examination of process tubes
from F pile revealed the following:

(1) 2S5 Al corrodes sacrifically to graphite at tempera-
tures from 20°C to 783°C. This anodic tendency
increases with temperature.

(2) 25 Al coupled to graphite in tap water at room
temperature suffers pitting attacke

(3) 25 Al coupled to graphite in boiling tap water
corrodes at a greater rate (weight loss basis) than
at room temperature, but no pitting occurs,.

Galvanic couples of 2S5 Al and graphite are being tested at
several temperatures to determine at what temperature pitting
attack ceases and general corrosion commences.

3 Encl.
1. Comparative Pile Performance
2. Pile Outage
3. Tabulation of Ruptured Slugs

PAULOVICH/ww

Diatribution:
Cy 1 - Addressee o
2 - K. F. Paulovich
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PLILE OUTAGE - JANUARY 1952
(Hours)
B D DR ) H Total
Metal Discharge 21.L Ll.7 16.8 12.0 91.9
Ruptured Slug Removal 80.0 30,9 107.9 92,6 311.L
Reactor Maintenance 2.0 745 7.2 16.7
Production Tests (except P-13) L.S 1.5 6.0
Special Irradiations 8.0 2.0 3.5 13.5
Total Hours 111.h 72.6 107.9 123.4 24,2  L39.5
74
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PILE ¢ B D IR ¥ H TOTAL
Tnitial Startup | 9mobally - 12-17-LL  10-3-50  2-25-L5 | 10~20-L9 ‘
Design Power Level 3 250 250 250 © 250 1,00 |
N r |
Days 3 b . |
eys Since Startup | ,qq, 2600 ' 188 2532 83 |
Maximum Power Level ‘ 1
Attained to Date 525 515 560 . 555 590 | 2748
() | | |
Maximum Power Level | ‘ I
During Month (MiD) | 525 500 550 . 545 587 |
Average Operating ; ; ﬁ l
Level During Month | |
(M) 1 o ; w2 1 451 | 559 | bsT
': - : ' <l
! ;
2 3 |
Outage Hours During | ' ‘ ? ! 3
Month . 1114 72.6 107. | 123.h ;2.2 ' L39.8
. . L J ]
Time Operated i i 1
Efficiency (%)3 85.0 90.2 85.5 83.4 . 96.7 . @83.0
v ] i
MWD Produced During ( ! |
Month | | ; ! t
Plutonium . 1;,598 12,926 9,565 ' 11,651 15,775 . 62,515
o ' , ! |
foge ] "
MWD Discharged ' } ‘
During Month | . ? 1
Plutonium 10,662 ' 15,196 | 13,519 i 12,054 | 10,150 | 61,581
Brdbiu .
MWD In Unit ' !
Plutonium | 74,273 71,611 76,548 66,996 81,271 370,699
Hoaboom ] |
Tons of Metal Disw WT 1 ; )
Charged During i 18,70 | L3 ) 23,96 21.20 | 16.68 10L.97
Month : : ! !
Tons of Metal ' | v
Charged During 18,4k 2h.43 2l 3l 21.32 | 16.69 105.22
Month | !
Tons of Metal In i
Unit | 2Ll 35 ¢+ 2L3.47 2u5 .61 233.21 2Li5.89 1212.53
Average xiodixtc Dischdrge .
Concentration ‘ @ 8
(MWD/T) {570 | 622 564 569 609 587
l

S
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PILE

H

W

TOTAL

Scheduled Shutclowns

44— — —-

Carbon Dioxide Concen-
tration (%)b

98.0

9540

96 oL

87.2

9043

Highest Graphite

Temperature Recorded

During Month (°C)

|
j
|
|

378

382

324

L1l

%8

Qutlet Water

Temperature (OC)2

oeexagrxntoR
Rt eratcfioormoin

Rrrtxahoire

—y

59.9

Sle?

L2.8

59,0

5545

Inlet Water

Temperature (°C)2

7.0

L.3

L0

Le2

Procesg Water Flow
(gpm)?2

36,L32

37,590

140,216

36,721

L2,6LL

Maximum Effluent
Water Activity
(mrep/hr During

Month

10.8

8.8

9.2

12,2

10,9

1)

Average Operating Level = MWD X2l

Hours Operated

3)

4) Months End Data

Time Operating Efficiency = Hours Operated

Total Hours

2) Average of Last 5 Days of Equilibrium Operation
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TABULATION OF RUPTURED URANIUM SLUGS |

- T 9 e |49 |4 T~ )
Tl e g |En [FE|REL[eS | Assigned
Date 5 SERE |88 |47 | 9% §F~— | Operating
1) Canned 0 s leE (8 a 515 o & [d o | Production
. 2 2) Charged B I g g |05 |9k Loss Circumstance
2 5 3) Ruptured [ =T % &) § o, | & L & (D) (Davs) Shutdown and R
108 | 1471-DR | 1) L-12-51 | 239 | 37h 58l | 525 61 | .1 |High exit water a
2) 5-9~51 Discharged with ¢
3) 1-3-52 machine - Resumed
T in scram recovery
109 | 2582-B [ 1) 2-23-51 | 278 | 38 | 5.9 589 | 525 1858 | 3.5 |[High effluent wat
2) L-3-51 - Metal colum di
3) 1-6-52 with 350 psi wate
and hydraulic jac
110| 3763-IR | 1) L-23-51 | 2443 | 362 | 6.1| 537 {550 | LB 52 | 6537 | 11.9 |Loss of reactivit
: 2) 5-9-51 exit water activi
3) 1-7=52 stuck, resulting
tube - Entire met
discharged in sec
process tube - Re
barre}l' removed,
11| 368%9-B | 1) 2-5-51 325 | 269 523 | LOO | 20-25 29 o1 |High exit water a
2) 2-19-51 Discharged with ci
3) 1-10.52 machine - Resumed
in scram recovery
112| 2585-F | 1) 3-8-51 275 | 304 | 5.9 L97 | 545 | L2 66 | 26 0L |High exit water a
2) L-11-51 ’ Discharged with ci
3) 1-11-52 machine - Resumed
in scram recovery

N




JANUARY - 1952

TABULATICN OF RUPTURED URANIUM SLUGS

«
g 8 & "
O I = Assigned a 8
S b g =< | Operating & &
% o &[4 & | Production . © o
ao™loE Loss Circumstances of _ g o
T Be D) (Davs) Shutdewn and Removal Observations of Slug s oS
61 1 High exit water activity - Cap failure. MRG
Discharged with charging L-12-51
machine - Resumed operations Truck 12
in scram recovery periode &
1858 | 3.5 {High effluent water activity] Cap failure. ZR0O
- Metal colum discharged 2=23-51
with 350 psi water pressure Truck 1
and hydrauvlic jacke &
u8 52 | 6537 | 11.9 |{Loss of reactivity and high | End cap separated from slug. ZRG
‘ exit water activity - Slug j-23-51
stuck, resulting in split Truck 5
tube - Entire metal columm
discharged in sections of &
process tube = Rear gun=
barreld removed,
20-25 29 .1 |High exit water activity = |Small crack in can at base MRG
' Discharged with charging of end cap. 2=5-51
5 machine - Resumed operationg Truck U
? in scram recovery perlod. * &
L2 66 26 »04 |High exit water activity - |End cap bulged - Split MRG
Discharged with charging around base of cap and down 3-8-51
machine - Resumed operations|side of can sidewall, Truck 6
in scram recovery period, &

g
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TABULATION OF RUPTURED URANIUM SLUGS -
e § A "
- R 19 R 4o | A ® -~ e
[aW g g ﬁ\ o> o gp mé‘) Assigned
Date 5_‘1 oo g; g% fjﬂ 3 .3 b g =< | Operating
1) Canned Gl.8 (s 5 f | B 6 o | Production |
o) n Q ~ {80~ 3] o v oo O By jen . {
. 5 2) Charged B | 5|3 g EE | a8 |98 Loss Circumstance
2 & 3) Ruptured Sl B (S |8&|&£a |36 T (faye)] Shutdown anc R
113| 0978-DR | 1) 6-23-51 |179 |[3u9 |6.6 | L26 | 150| Lk L6 | 100 | .7 | High exit water
2) 7-16-51 Aft section of P
_ 3) 1-11-52 deribbed to perm
)
114 1166-F 1) L-17-51 {249 |LOL |7.2 | LSk ohs | LB |63 170 | 2.7 | High exit water
2) 5-8-51 ‘ Metal columm dis
3) 1-12-52 with 75 psi wate
and charging mac
face contaminate
115| 0%86L4-D |1) 1-9-51 270 | 218 478 | 500 5k 1 | High exit water
2) L-18-51 Discharged with
3) 1-13-52 machine - Resums
in scram recovel
16| 2u62-D 1) L-3-51 2172 3h2 550 |500 Ll .1 |High exit water
2) L-18-51 Discharged with
3) 1-15-52 machine - Resum
in scram recove
117/ 1560-DR{1) L4-11-51 252 353 { 7.6 | 520 | 300| 30 29 530 | 2.0 High exit water
2) 5-9=51 Downstream sect
3) 1-16-52 process tube de
permit removale




TABULATION OF RUPTURED URANIUM SIUGS

L 2
3 . O~ . g &J
, 8o Fgé) A851gxlxed o o
14 §F~— | Operating ' )
1o [ o, | Production © &
2.0 o & Loss Circumstances of g “
e IS8 (D) (Days) Shutdown and Removal Observations of Slug & foc
by L6 | 100 .7 | High exit water activity - | Split originating at bottom ZRG
Aft section of process tube| of can and extending almost| 6-23-51
deribbed to permit removal,| entire length of can, Truck 6
&
Group 8 Slug
LB |63 1470 | 2.7 | High exit water activity - | End cap off - Portion of ZRQ
Metal columm discharged exposed end of slug missing{ L-17-51
with 75 psi water pressure Truck 1
and charging machine - Rear
face contaminated, &
5l .1 High exit water activity - | Crack at base of end cap ZRH
Discharged with charging extending 3/L circumference| 1-9-51
machine - Resumed operationg of can, Truck 3
in gcram recovery perilod. &
Ly o1 |Hiph exit water activity - | Split extending 1/2 way MRG
; Discharged with charging around cap base and 1/2 L-3-51
) machine - Resumed operationg way down side of can Truck 2
3 in scram recovery period. &
30 29 530 | 2.0 High exit water activity - | Uranium split failure. MRG
; Downstream section of L1151
' process tube deribbed to Truck 9
i permit removal,
&

O
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TABULATION OF RUPTURED URANIUM SLUGS

% - ?« | %r«a g b
. - ~ + xR Cal O~
A 18 |8 B %8| 5 EelsS | Assigned
Date 5 e I8 |88 e N <l Operating
o 1) Canned . NSRS a Bl 5 o & g | Production N
. 0 2) Charged > 513 & B2 |mg " |oE Loss Circumstance
= a ) Ruptured ] &= o © Z, 0, | Qe S & (WD Y (Tavs ) Shutdown and F
118| 2961-B |1) L-5-51 2b5 | 2u7{3.9| LB7T | 500| 15 | 13 | 1190 2.4 [High exit water a
2) 5~16-51 Slug stuck, remov
3) 1-16-52 section of proces
T L slugs flushed o
face catwalk,
119 2562-F | 1) 2-27-51 | 281 | 359 ({7.0| 508 {500 | 22 20 | 27 Al |Hiph exit water a
2) L-11-51 ‘ Dowvnstream sectio
3) 1-17-52 cess tube deribbe
' permit removal,
120( 2669-B | 1) L=-28-51 |25h |3k2 |5.4|56L |520 21 | .04 |High effluent wat
2) 5-16-51 ‘ . Discharged with
3) 1-25-52 chine - Resumed
thin scram recc
21 0960-B |1) 12-26-50 | 352 | 2L9 |5.4 | 511|520 | 35 37 | 1329 2.7 | High exit water
2) 2-7-51 Aft section of |
3) 1-25-52 deribbed to perw
122 2082-F ({1) L-1L4-51 263 3861 6.5 | 476 |5L0 L8 60 High effluent wat
2) 5-B-51 - Aft section of
3) 1-26-52 tube deribbed to
' removal.,
—@
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TABULATION OF RUPTURED URANIUM SLUGS ’59
: B
8~ ;fi; @
© Assigned .
,% ‘E& Operating & g
= Id g | Production o y
O E Loss Circumstances of ] “
3[9. TEWDY (Davs ) Shutdown and Removal Observations of Slug €3] [o3]
S | 13 | 1190| 2.4 |Uigh exit water activity - Cap failure, ZRG
Slug stuck, removed in 4-5-51
section of process tube - Truck 2
Iy slugs flushed onto rear
face catwalk. &
20 | 207 Al [Hiph exit water activity - | Wedge-shaped split MRH
Downstream section of pro~ extending completely 2-27-51
cess tube deribbed to through slug. Truck 1
permit removal, &
21 .04 |High effluent water activity| Cap failure, MRC
- Discharged with charging L-28-51
machine « Resumed operations Truck 9
within scram recovery periodl &
Group 8 Slug
37 | 1329 2.7 | High exit water activity - | Two horizontal splits on MRG
ATt section of process tube| opposite sides of can 12-26-50
; deribbed to permit removal.| extending almost full Truck 10
; length of slug. &
|
| 60 High effluent water activity| End cap separated from MRO
! - Aft section of process slug -~ Portion of exposed L-1k-51
tube deribbed to permit end of metal missing. Truck 10
removal, . &
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TABULATION OF RUPTURED URANIUY SLUGS

[N -§ [H}] »
'E a¢ |8 ﬁg :r;'g A g ?3?3 Assigned
ssigne
Date g éi‘: :?’_:: EE . L i g =2 Operating
° 1) Canned o N W |8 ,a b :*3 o & [d & | Production
N Re) 2) Charged B . & g §s | wao ’ O g‘ Loss Circumstance:
= = Ruptured Q S 5] Zo o= e | (miD) (lavs Shutdown and R
123 | 0787-D 1) 326 | 291 | 6.2 Lé1| 305 28 27 71 .3 |High effluent wate
2) 3-7-51 - Slug stuek - Tul
- 3) 1-27-52 out rear with upst
] in tube - Rear gur
removed,
124 | 2076-DR | 1) L-30-51 | 236 | 356 537 | Loo Lo +1 |iipgh exit water ac
2) 6-6-51 Discharged with cr
3) 1-28-y2 machine - Resumed
within scram recox
125 2777-D | 1) 252 335 524 | koo High exit water ac
2) 5-23-51 Discharged with cb
3) 1-30-52 machine - Kesumed
within scram recov
26| O776-F | 1) B-23-51 | 13 | 38 | 6.9 228 | 30| L3 | = High exit water ac
2) 9-18-51 Metal column disch
3) 1-33-52 with hydraulic jac
difficulty.
127| 0666-F 1) 1-23-51 343 L6 | 330 Discovered during

2) 2-21-51
3) 1-30-52

for 0770 while in
rear Van Stone f1
Discharged with ¢
machine

<




TABULATION OF RUPTURED URANIUM SLUGS Q)
Te lis | e g0
s Bolks Assigned A &
‘E H § F~— | Operating o g
e ol % Production ‘ © &
wg o & Loss Circumstances of g “
e e | (D) (Dayvs) Shutdown and Removal Observations of Slug 5 (x;
28 |27 | N .3 |High effluent water activity Not yet examined,
- Slug stuck - Tube pushed
out rear with upstream slugs
in tube - Hear gunbarrel
removed,
Lo .1 |High exit water activity - Cap failure MEQ
Discharged with charging : 4-30-51
machine - Resumed operations Truck 6
within scram recovery period &
Group 8 slug
High exit water activity - Not yet examined.
Discharged with charging
machine - Kesumed operations
within scram recovery period
L3 51 High exit water activity - | Slug split diagonally 12L.T
Metal column discharged into two separate pieces. B-2
with hydraulic jack without 8-23-51
difficultye. &
Group 8 Slug
Discovered during outage Cap failuree. ZRH
for 0770 while inspecting 1-23-51
rear Van Stone flanges - Truck 10
Discharged with charging
machine &
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UNITED STATES GOVERNMENT

s
STANDARD FORM NO. 84

Office Memorandum

TO . Files, Operations Division (THRU) R. L. DATE: jfarch 7, 1952
ézggflam} I. L. Lind and Donald G. Sturges
A
FROM : (. F. Paulovich

SUBJECT: 100 AREAS MCUTHLY 1:PCRT - FEERUARY 1952

SYMEQL: (OU2:KFP

CTLE OPERATTCN

Ceneral

The maximum operating level attained in any one day during the
month of February 1952 by each of the piles, and the corres-

ponding equivalent percentage of the power level index, are as
follows:

B D DR I {1

MaD sL2 325 560 575 602
Percent 271 263 2930 288 301

All five piles established individual new maximum operating
levels during the month. February 2L, marked the occurrence of
a new maximum of 270L MWD for simultaneouc five-pile total pro-
duction, and a new maximum of 2785 W for simultaneous five-
pile combined power level. Despite the occurrence of 17
ruptured slugs during the month, total production for February
was 61,020 MWD (L06.7 vercent of forecast). This represents a
new per diem maximum production of 210L WD/day.

During the month an automatic 3-second time-delay relay similar
to the equipment successfully tested at B pile (P.T.-105-502-E)
was installed at all o»iles in the Panellit pressure monitoring
system and tied into the No. 1 safety circuit. At months end
only one automafic Panellit scram had occurred (at H pile on
February 20) and it would have been necessary under the former
?20-second manual scram system.

B Pile

A new maximum power level of 5uL5S MW was first attained on <1
February 2, with a new maximum production rate of 5L2 MWD
achieved on February 29.
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Files -2 - March 7, 1952

The significant increase in power level at B pile during
February resulted from poison pattern adjustments during the
January 25 outage, revised delta temperature limits, and a 10°C
reduction in the graphite temperature indicated by thermocouple
13 G. In the past, this thermdcouple has consistently indi-
cated an excessively high graphite temperature when compared
with data from adjacent VSR thimble thermocouples and calcu-
lated zrachite conductances. Consequently, it was arbitrarily
decided to reduce by 10°C the granhite temperature reading of
thermocouple 13 G, which has been and still is limiting the
power level of B pile. It is anticipated that additional
poison pattern adjustments during the first shutdown in March
will result in the pile operating primarily on boiling limits
at an increased power level.

During the shutdown initiated on February 5 for the February
metal discharge, the automatic 3-second time-delay relay setup
in the Panellit pressure monitoring system was removed from the
#2 safety circuit and incorporated in the #1 safety circuit.
The #22 vertical safety rod thimble was removed and another
pile thermocouple~equipped thimble was installed in VSR channel
#22, The faulty electrical wiring of the #lL. horizontal control
rod was remedied and the HCR was returned to service.

During the outage, performance tests were also conducted on one
of the 230' head, 10,000 gpm process water pumps located in.
183-B befora representatives of du Pont, Gibbs and ilill, and
Allis-Chalmers. In addition, a leaking thermocouple well in D
riser was repaired and a sturdier rear face catwalk shield was
installed. The pile was started to power at 10:18 P.M. on
February 5. After reaching a vower level of 110 MW while
purging at 350 vsi, the pile was scrammed at 10:33 P.lM.
because of momentarily low process water pressure. After
unsuccessfully investigating the cause of the low water
pressure trip and checking several vertical safety rods which
stuck during the scram, operations were finally resumed at
11:L47 P.M. on February 6.

3 pile was shut down three times during February because cof the
following ruptured slugs:

=22
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Files -3 - March 7, 1952

Tube No. Shutdown Started to Power
1090 3:05 A.M., February 3  3:32 A.M., February 3
4136 11:L2 P.M., February 12 2:13 A.M., February 1k
233 3:08 A.M., February 16 3:31 A.M., February 16

It was possible to immediately discharge process tubes 1090 and
1,283 with the charging machine and resume operations within the
gcram recovery period. During the outage caused by the
ruptured slug in process tube L136, the front and rear Van
Stone flanges on approximately 25 process tubes were inspected
for oitting corrosion. Also, an attempt to install a new
process tube in channel 2941 (January rupture) was unsuccessful
because of binding in the front gunbarrel.

on Tebruary 29, 255 cubic feet of helium were introduced into
the COp pile atmosphere system at B pile in order to experiment
with the detection of pile gas leakage by means of He leak
detection equipment. The addition of He to the pile atmosphere
resulted in a slight loss of reactivity, a slight decrease in
graphite temperature, and a slight decrease in the percentage
of CO.

D Pile

A new maximum power level of 525 MW was first reached on
February 11 and a new maximum production rate of 525 MWD was
established on February 12.

The increase in power level at D pile was due to poison pattern
adjustments, revised delta temperature limits, and a 10°C
reduction in the graphite temperature indicated by thermocouple
14 5. In the past, this thermocouple has consistently indi-
cated an excessively high graphite temperature when compared
with data from adjacent VSR thimble thermocouples and calcu-
lated graphite conductances. Consequently, it was arbitrarily
decided to reduce by 10°C the graphite temperature reading of
thermocouple 14 G, which has been limiting the pile power
level,

During the scheduled metal discharge conducted on February 15,
an unsuccessful attempt was made to remove the tip of the B
horizontal control rod (whicih became lodzed in the pile on
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Files - b - March 7, 1952

January 29) from its thimble. The badly damaged control rod
was sawed off flush with the face of the unit, and a blank
flange and temporary lead and masonite shieldin: were placed
over the thimble. It is planned to remove the lodged rod tip
and thimble as a unit during the next available shutdown.
Several Van Stone flanges were insvected during the outage and
process tube LOS5 was discharged prematurely when a high rear
pigtail reading indicated a possible ruptured slug.

Only one ruptured sluz caused the shutdown of D pile during
February, as follows:

Tube No, Shutdogg Started to Power

1057 5:10 A.M., February 18 6:15 A.M., February 19

During the outage resulting from the ruptured slug in tube
1057, process tube 1971 was discharged with the charging
machine when a high rear pigtail reading was noted, indicating
a suspected ruptured slug. However, at months end a ruptured
slug from tube 1971 had not yet been discovered in the basin.
An automatic 3-second time-delay relay was installed in the
Panellit pressure monitoring system and tied into the #1 safety
circuit during the outage, but was not bypassed until February
22. In addition, a new process tube was installed in channel
0557 and several Van Stene flanges were inspected.

The D pile was shut down from 6:59 A.M. to 7:05 A.M. on
Febrvary 19 when a low pressure Panellit alarm would not reset
in 10 seconds because of a faulty gauge (0557).

Additional excavations along the 60-inch reinforced concrete
process water effluent line indicated that the pipe was not
leaking between the pile and the vent, but was leaking along
the entire length of line between the vent and the retention
basin. Consequently, it will be necessary to replace this
section of the concrete effluent line (approximately last 500
feet) with a steel pipe as soon as possible,

During February high air activity readings were' experienced in
the storage basin area of D pile. Increased air flow through
the storage area resulted in only a slight decrease in the
activity. The condition is apparently being caused by backup
rom the D=-DR effluent tie-in, because whenever DR pile is not
operating, the activity disappears. The same situation existed
temporarily in the spring of 1951.
A
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DEGLZCIF
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A new maximum power level of 575 MW was achieved on February
2li, due primarily to the revised boilingz disease limitations
made effective on January 30 and to the removal of essentially
all the water in the upper near quadrant of the pile grarhite.

PR Pile

The following six ruptured slugs caused the shutdown of DR pile
during February:

Tube Mo, Shutdown Started to Power
177L 6:50 4.M,, February 2 5:43 A.M., February 3
1875 7:53 A.M., February 7 7:5L A,M., February 3
1871 5:10 P.M., February 1L  5:35 .M., February 1l
1058 5:06 A.M,, February 15 7:12 A.M., February 17
206L 2:4,9 A.M., February 21  2:20 A.M., February 22
1860 7:45 P.M., February 25 6:31 P.M., February 26

It was possible to discharge only process tube 1371 with the
charging machine and resure operations within the scram
recovery period,

During the outage caused by the ruptured slug in process tube
177L, the orifices of 2L process tubes in the upper near
quadrant of the pile (cold wet zone resulting from the failure
of process tube 3763 in January) were reduced from .285" to
lhO", along with the assoclated Panellit gauge changes, in an
effort to heat up the surrounding graphite by reducing the
cooling water flow. In addition, several rear and front face
Van Stone flanges were inspected, After one unsuccessful
startup attempt and the discharge of three tubes (two solid AL,
one P-10), the pile was started to power at 5:L8 A.M. on
February 3. However, it was necessary to shut the pile down
from 7:58 A.M. to 9:L45 A.M. to charge three temporary and one
permanent poison columns, and again from 12:35 P.M. to 2:03 .
P.M. on February L to discharge three temporary poison columns
before continued operations were resumed.

The DR pile was manually scrammed with the No. L safety circuit
at 12:37 P.M. on February 5 when a Panellit pressure monitor
alarm caused by gauge oscillation could not be reset within 10
seconds. Operations were resumed in 6 minutes.
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During the outage caused by the ruptured slug in tube 1875, the
metal discharge for the month of February was vartially
accomplished. A new flange was welded on the B test hole
thimble, the thimble was pressure tested, cooling water piping
was connected, and the B hole installation was completed, The
pile was started to power at 7:5) A.M. on February 8. However,
it was necessary to shut the pile down from 10:2% A.M. to 11:L5
A.M. to charge four temporary poison columns and again from
L:LS P.M. to 6:18 P.ll. on February 9 to discharge these four
poison columns before continued operations were resumed.

When the ruptured slug in process tube 1058 could not be moved
after the downstream slupgs had been flushed out, the rear gun-
barrel was removed and the process tube was pushed out the rear
face with the remaining 22 slugs in the tube. The single
channel experimental setup for Project Bluenose (P.T.-105-507-4)
was installed in process tube 3577 to accurately determine the
total integrated exposure of a process tube containing a normal
metal loading. The orifices in the special .1LO" zone (2L
tubes in the upper near quadrant) were replaced with .285" ori-
fices, inasmuch as the outlet water temperature of these tubes
became limiting on February 11 and necessitated a reduction in
pile power level from 510 MW,

The remainder of the February metal discharge was alsc
conducted during the 1058 outage. After approximitely 2/3 of
the slugs in process tube 3379 had been normally discharged,
the metal column stuck in the tube with a slug situated on the
discharge tipoff. The slug on the tipoff was flushed into the
basin. Nevertheless, excessive radioactivity readings were
still experienced in the rear face area, due partially to six
other process tubes with rear caps removed preparatory to
discharge. It was decided to utilize the services of the tool
dolly for the first time. It was possible to remove the tipoff
from tube 3379, backseat the metal charge, and cut off the rear
pigtail with the tool dolly before difficulty was encountered
with the discharge elevator. Because of a short in the control
circuit, the elevator hegan to creep slowly upward when the
emergency stop button was not continuously held down. This
upward movement broke a hydraulic hose coupling on the tool
dolly, rendering it temporarily useless. The remaining slugs
in tube 3379 were discharged with a long push pole, which con=-
taminated the charge elevator upon removal into the work area,
Process tube 3379 was then replaced with a new tube and charged
with regular metal. Pile startup was delayed an additional
hour because of a temporary discrepancy of two slugs in the
cold metal inventory in the work area.

)
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After unsuccessfully attempting to discharge the ruptured slug
in process tube 206l with the charging machine, 1t was noted
that the outlet water temperature began to rise ranidly. The
coolins water flow through tube 205L was increased sufficiently
above A0 inches to reduce the butlet tube temverature. The
front and rear caps were then put on the tube 3sgain. Shortly
thereafter excessively hiun activity was noted in the rear face
area, with readings of 75R experienced at the labyrinth exits.
The downstream dummies had apparently been flushed out of the
tube by the increased water flow prior to replacing the tube
caps, thereby allowing part of the metal column to subsequently
wash down against the rear cap. A spline was inserted 41'-10"
into_ the process ftube from the front face and the slugs were
pulled from the rear cap toward the front., The rear cap was
once again removed ffom the tube. After the free downstream
slugs were flushed out and the rear gunbarrel was removed,
process tube 206l was pushed out the rear face with the remain-
ing upstream slugs in it. The tube channel was blanked off
with grooved steel dummies inserted in it and temporary ghield-
" ing installed. During the 206l outage an automatic 3-second
Q tine-delay relay was installed in the Panelllt pressure monitor-
ing system and tied into the No. 1 safety circuite.

After the slugs downstream of the ruptured slug in tube 1360
were flushed out with LOO psi water pressure, the process tube
was pushed out of the rear face of the pile with the upstream
slugs still in the tube, without removing the rear gunbarrel.
Process tube 1860 was replaced with a new tube and charged
regular, During the outage an unsuccessful attempt was made to
repair some of the inoperative graphite thermocouples.
Thermocouples 11, 12, 13, 1L, and 15 G were traced back to the
junction box. It was felt that these thermocouples, and
possibly all the graphite thermocouples, might be repaired if
the sealing wax were melted and the box detached from the unit.
This work will continue at the next available shutdown.

The water collection rate at the CO, driers averaged approxi-
mately 20 gallons per day during February, bringing the total
amount of water extracted from the pile graphite since January
7 (failure of process tube 3763) to 8L5 gallons. By months end
the cold wet zone in the upper near quadrant of DR pile had
effectively disappeared.
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H Pile

A new maximum power level of 605 MW was first attained on
February 25 with a new maximum production rate of 602 WD
achieved on February 26. The appreciable increase in power
level resulted from the revised delta water temrerature limits
made effsctive January 30 and poison pattern adjustments
accomplished durine the February 18 outage.

The H pi’e was shut down (manually with No. 1 safety circuit)
from L:07 4.M. to L:18 A.M. on February 12 when a Panellit
pressure monitor alarm caused by a defective zauge (1180) could
not be reset in 19 seconds, and again from 1:50 A.lM. to 2:20
A.M, on February 1A when a Panellit alarm caused by a fanlty
relay could not e reset in 10 seconds. The automatic time-
delay relay (installed February 18) scrammed H pile at 6:54
P.M. on February 20 when a Panellit alarm caused by a faulty
relay would not aubomatically reset in 3 seconds. Operatlons
were resumed in 12 minutes,

Two ruptured slugs caused the shutdown of H pile during
February, as follows:

Tube No. Shutdown Started to Power
2180 12:02 P.i., February 2  12:07 P.M., February 3
3465 3:50 P.M., February 15 L:23 P.M., February 15

It was possible to discharge the ruptured slug in process tube
3465 with the charging machine and resume operations within the
scram recovery period.

A rapid loss of reactivity, indicating a probable process tube
leak, occurred at H pile at 9:00 A.M. on February 2. The power
level of the pile was maintained as high as possible while
taking a temperature traverse and collecting other data which
would assist in locating the leak. A rear face pigtail survey
conducted after shutdown indicated a ruptured slug in process
tube 2180, which could not be discharged with the charging
machine., The rear gunbarrel was removed and the process tube
was pushed out with the entire metal cclumn in it. Examination
of the process tube indicated that it had failed at the point
of the slug rupture. After insertinz a new rear guhoarrel, a
new process tube was installed and charged with regular metal.
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Approximately 80 gallons of water per day were extracted from
the lower far quadrant of H plle during the week following
startup. During this period the power level was gradually
increased until an equilibrium level of 590 MN was reached on
February 8. The water collection rate at the CO, driers then
decreased substantially until it became negligib%e on February
19 after a total of 597 ¢allons had been extracted.

During the scheduled metal discharge conducted on February 18,
134 process tubes in the central .29 zona of H oile were
charged with 8" slugs. In addition, the usual 2L" of solid Al
dummies just downstream of the uranium slugs were replaced with
perforated dummies in all process tubes charged, in order to
increase the delta water temperature limits in these tubes by
3.y percent. An automatic 3-second time~delay relay was
installed in the Panellit pressure monitoring system and tled
into the No. 1 safety oircuit. Sever-l tubes in the vicinity
of process tube 2130 (which had failed on Febrary 2) were
checked for freedom of movement in the graphite. All moved
freely, indicating that sternal galvanic corrosion of the
aluminum tubes in the presence of wet graphite had not resnlted
in binding of the tubes. ' ‘

Another unsuccessful attempt was made to discharge the cesium
and samarium samples lodged in the B test hole facility. Also,
during the outage the front and rear Van Stone flanges of
approximately 25 process tubes were inspected. Efforts to test
the tool dolly failed when the tool dolly could not be moved
onto the discharge elevator because of difficulty with the
power supply to the driving motor. At months end work was in
progress to remedy this situation.

F Pile

A new maximum power level of 575 MW was first achieved on
February 8, with a new maximum production rate of 575 MWD
established on February 9. The gignificant increase in power
1evel was due to operation with a [,500C maximum graphite

temperature limit (P.T.-105-L35) and revised delta water
temperature limits.

During the first week of February the water extracted from I
pile by the COp driers averaged approximately 10 gallons per
day. However, on February 10 and 11 the water collection rate
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increased to 23 and 53 gallons per day respectively, indicating
that one or more orocess tubes was leaking. Consequently, the
vile was shut down at 12:30 P.M. on February 1l to investigate
the source of water leakage. [ssentially all process tubes in
the lower half of the pile (rows 1 through 22) were individually
subjected to a hydrostati¢ pressure test (350 psi water pressure
for 1 minute). It was possible to pressure *est L0-50 tubes/
hour by utilizing the new type process tube testers instead of
the old type pigtail testers (9-12 tubes/hour). The pressure
testing program indicated that the following six process tubes
(five located in the lower far quadrant) were leaking:

0285 0490
0386 0990
oL86 1251

In discharging the metal column in these leakers, considerable
difficulty was encountered with process tube 0990, Only the
downstream dummies would flusnh out with LOO psi water pressure.
The metal column was backseated and the aft section of the
process tube was deribbed. A maximum force of 5000 pounds was
exerted on both the front and rear with a hydraulic jatk before
the metal charge broke loose, All six of the leaking process
tubes were blanked off as air tubes.

During the above outage the February metal discharge was
accomplished. In addition, several Van Stone flanges were
inspected and a rear face contamination study was made.
Removal and examination of several rear face nozzles indicated
that the beta radiation was originating from material on the
surface of the nozzle studs and in the stud holes.

Following startup at 10:05 A.M. on February 1L, the water
extracted from F pile by the CO, driers remained essentially
constant at approximately 10 gaElons per day, as the power
level was gradually increased to an equilibrium level of 565 MW
on February 21.

F pile was manually scrammed with the No. 1 safety circuit at
423 P.M. on February 15 when a Panellit pressure alarm could
not be reset within 10 seconds. The alarm was caused bty a
short in row 35 which occurred while instrument persnnnel were
working on the Pannelit board. Recovery was effected in 9
minutese. e

MR VT

,f_. ' ga' " —_
|
mﬁjﬂﬁfwﬁ.wﬂnihﬁH“g”

M e~
ol

IR N oo g TN [T wpe T A R T A LR T L TR R TR T TR T

,'“H”



el

Files -1l - March 7, 1952

The following five ruptured slugs caused the shutdown of F pile
during February:

Tube No. Shutdown Started to Power
1585 7:55 P.M,, February 15 9:31 P.H., February 15
0772 7:00 P.M., February 15 7:26 P.M., February 15
3/90 2136 A.M., February 17  7:17 A.M., February 18
1886 5:17 °.t., February 27 5:50 P.M., February 27
3873 2:Lly A.M., February 28 March

It was possible to immediately discharge process tube 1635,
0772, and 1886, with the charging machine and resume operations
within the scram recovery period.

High rear face radiation levels were encountered while deribbing
the aft section of process tube 3690 to permit removal of the
ruptured slug and metal column. In replacing the tube, it was
vossible to only partially push out the process tube. Hence,
the section of process tube extending out the resar face was
ripped off and the tube was blanked off. An automatic 3-gecond
time-delay relay was installed in the Panellit pressure moni-
toring system and tied into the No. 1 safety circuit during the
outage. In addition, a new process pump motor was installed in
the 190 building to replace one that had burmed out (No. 11).
During startup the No. 12 VSR broke off approximately 7 feet
from the upper end of the safety rod, The parted section of
the VSR dropped back into the thimble, but did not puncture the
thimble. The section of safety rod was removed from the
thimble with little difficulty and the remainder of the VSR was
tied out of service., Startup of the pile was delayed approxi-
mately two hours to accomplish this.

F pile was shut down at 2:Ll A.M. on February 28 because of a
ruptured slug in process tube 3873. In flushing out the slugs
downstream of the ruptured slug, one slug was inadvertently
flushed onto the 20-foot catwalk. After several unsuccessful
attempts, the slug was remotely forced into the basin by means
of a long pole and high water pressure. The excessive rear
face contamination and air activity which resulted made it
difficulty to derib the aft section of the process tube and
remove the ruptured slug.
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As a3 precautionary measure to prevent additional process tube
leakaze in F pile, it was also decided during the outage to
‘discharge the retal in 37 process tubes located in the lower
far corner of the pile (rows 1 through 9, tubes 83 through 9L)
and blank off the tubes, with a resultant small loss in pile
reactivity. However, it was nossible to normally discharge
(charging machine) only 23 of the 39 process tubes, with the
metal column being stuck in the followine 15 tubes:

0136 0388 0590 0794
0286 0339 0698 n39ls
N287 0390 - N69L 0991
0239 0392 0793 0994

When {ndividually subjected to a hydrostatic oressure test, 3
of these 16 stuck tubes also proved to be leaking (0991, 0689,
0383). By exerting a maximum force of 2500 pounds with a

hydraulic fack, it was possitle to discharge the metal column

in only 6 of these process tubes (0136, 0287, 03%0, 02590, 0633,
0794).

when the metal column in approximately 30 process tubes sur-
rounding the fringe of the original 39 tubes was backseated,

five additional stuck charges were discovered (0687, 0738, 1090,

1091, 1092). However, when the metal column in approximately
100 process tubes in each of the 3 other corners of F pile was
backseated, no stuck charges were encountered. This indicated
that the condition was restricted to the lower far corner of
the pile. By exerting a maximum force of 15,000 pounds, it was
possible to discharge with extreme difficulty the metal column
in all stuck tubes except the following six:

0286 0991
0288 099L
089L 1092

These six resisted all pushing and backseating efforts at
15,000 pounds.

After discharging process tube 0688 (leaker), a solid aluminum
probe was run through the tube and a restriction was noted
approximately 33 feet from the front. Borescoping of the tube
indicatad that the ribs and the top of the tube were badly dis-
torted at the restriction. Splining from the front indicated
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that a similar restriction also existed aporoximately 30 feet
from the front of the other stuck tubes. An unsuccesgsful
attempt was also made to locate the leak in 0688 by oressure
testing the tube in sectlons.

The rear sunbarrel wa - remcved from process tube 0991 and a
thin wall munbarrel fabricated f'rom sheet metal was inserted.
After the downstream dummies were extracted with considerable
difficulty, the metal column was lonsened and discharged by
alternataly pushing and backseating the charge w@ith a maximum
force of L0,700 pounds., ‘

After the rear gunbarrel of process tube 1092 was removed,
forces of 2L,N00 pounds caused the process tube to fail about
100 inches from the rear Van Stone, pushing the tube L inches
out the rear face., A C-type gunbarrel was installed and the
metal column was discharged with forces up to 2500 pounds,
along with the rear 8-fcct section of nrocess tube,

It was possible to flush out only 8 downstream dummies from tube
099k, It was discovered that the downstream dummy oattern of
these tubes included 3 lead dummies, which had hecome somewhat
distorted by the high backseating faces employed. A total of

12 upstream slugs were then transferred from 0994 to an

adjacent tube by means of the twin transfer cask before diffi-
culty was experienced with the cask. At forces of 32,000
pounds, no movement of the metal column was possible, However,
after replacing the rear gunbarrel with a larger one, the
remaining 22 slugs were discharged with forces of 30,000 pounds

along with the rear 8 feet section of process tube, which had
failed. .

The rear gunbarrel of process tube 0394 was removed and a sheet
metal gunbarrel was installed. After splining and drilling out
the distorted downstream aluminum and lead dummies, forces of
22,000 pounds would not loosen the charge. Unequal movereuts
of the metal column and the process tube indicated that the
tube was prohably parted at two locations. Twelve slugs were
splined out the rear, while pushing from the front. This was
abandoned when forces of 52,000 pounds were reached. Steel
dummies were inserted in the rear and the tube and charge were
forced L5 inches toward the front with a maximun force of 9,000
pounds. The protuding front section of process tube was cut
off and the steel dummies in the rear were removed, preparatory
to cutting off the last 9 feet of process tube and pushing
again from the front. As of March 7 work was still in progress
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on this tube, with the stuck charges in process tube N29%4 and
0288 still to be discharged.

A visual examination of 2L slugs discharged from some of the
gtuclk tubes showed deep ribs made on most of the slugs, plus an
additional deep scratch about 1/l inch wide on the top of the
slugs. Internal neasurements made in process tubes 1092, 1991,
and 069L after discharge {ndicated tha% the horizontal diameter
of these tubes had increased more than 50" and the vertical
{iameter had deocreased more than 030" at the restriction point
(approximately 30 feet from the front Van Stone flange).

RUPTURED SLUGS

Seventeen confirmed instances of in-pile uranium gluy failures
occurred during February, bringing the total pumber to date to
14L. The attached table presents all data available at montns
end regarding these 17 ruptured slugs. It was possible to suc-
cessfully discharge seven of these ruptured slugs with the
charging machine and resume operations within the scram
recovery pericd. Nine group 8 slugs were {ncluded in the slug

failures during February, bringing the total number to date to
twenty-three.

During the month ywenty Hanford irradiated slugs were shipred
tn the Westinghouse 1aboratories in Pittsburgh for further
examination. The group included four normal slugs, eight
ruptured slugs, and eight slugs normally discharged but
exhibiting blistering, weld corrosion, or other abnormalities.
These slugs will be examined and photographed in alr, both with
and withcut the aluminum jackets. It is expected that the
program will be completed by the end of March.

PROCESS DEVELOPMENTS

Recause of the extremely favorable results (increased filter
cavacity, negligible £11lm formation, reduced effluent water
activity, and reduced rear face contamination) obtained to date
with the experimentval alum and activated water treatment in
progress at F pile, it has been recommended that the equipment
necessary to utilize the alum and activated gilica treatment be
installed in the C pile filter plant. With this treatment it
is estimated that 100,000 gpm of nrocess water could be
supplied to the pile with the present filter plant (62,000 gpm
design capacity)e.
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The tests conducted in 189-D to check the corrosive effect of
srocess water heavy metal ions (copper, lead, silver, tin, and
chromium) on 2S and 72S aluminum were completed in Fetruary.
Results indicate that the 25 aluminum (cans) expericnces uni-
form corrosion attack while the 723 aluminum (process tubes)
experiences pitting corrosion attack.

#n extensive vprogram has been initiated to evaluate the extent
to which process tube Van Stone flanges are suffering pitting
type corrosion. Front and rear Van Stone flanges are routinely
veing inspected during all pile outages, particularly at F and
H piles. It is planned to actually measure the maximum pit
depth on the Van Stone flanges of 100 process tubes at each of
these two piles. At months end the frout ani rear Van 3tone
flanges on thirty-seven tubes at F pile and twenty-two tubes at
H pile had been examined. Preliminary results indicate that
the extent of the pitting corrosion is not as serious as was
originally expected.

It has become standard practice at all piles, whenever a
ruvtured slug cannot be discharged after the downstream slugs
have been flushed out and the tube deribbed, to push the
orocess tube out the rear face (if possibles with the remaining
upstream slugs in the tube, rather than use the twin transfer
cask to transfer the upstream slugs to an adjacent process
tube. It has been possible to utilize this method frequently
at DR and H piles, where the process tubes have not yet become
severely distorted due to grachite expansion.

Effective with the metal discharge at H pile on Febrmary 18,
the 2l inches of solid aluminum dummies normally positicned
just downstream of the metal column have been eliminated and
will be replaced with perforated aluminum dummies in all
process tubes charged in the future., This will permit an
increase in delta water temperature limits, resulting in a 3-i4
percent increase in power generaticn in all nrocess tubes so
charged,

Subject to final approval, the pile operating procedure for
eritical Y vower conditions has been revised in an effort to
reduce pile outage time. Whenever a critical Y power condition
originates, all piles will start to shut down gradually. The
electrical dispatcher will have ten minutes to notify the piles
of the cause and seriousness of the critical Y power condition.
In those instances not involving serious voltage and/or
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frequency fluctuations when the balance of the Hanford and BFA
systems are functioning satisfactorily, the piles will return
to equilibrium power level and operate on an alert basis., This
corresponds essentially to an extended critical W vower con-

dition (planned removal of backup facilities for a maximum of
two hours).

‘Preliminary exponential data (dry buckling) obtained with a

7 1/2-inch lattice spacinz and measured with BFQ countergs
agree with the curve interpoiated between the 7", 8", and

8 3/8" lattice spacing points. At months end, data were being
obtained with indium foils in an effort to explain past dis-
crepancies between indium foil and BEF3 counter measurements.

X-ray pictures taken both before and after 4" and 8" slug
columns were backseated in the pressurized C and D machine
(139-D) indicated that the slugs were cocked both vertically
and horizontally in the process tube, causing them to bind and
resist backseating forces. In order to obtain more data on
this situation, a representative of Industrial X-Ray Engineers
is scheduled to make extensive radiographs of the © and D metal
column during the week of March 3.

PRODUCTION TESTS

313-21 - Eight Inch Uranium Slugs

During the metal discharge conducted at H pile on February 18,
134 process tubes in the central ,285" zone were charged with
eight inch slugs. This represents the first substantial charge
of eight inch slugs into any of the piles. (Only two process
tubes at DR pile and three tubes at H pile had been charged
with eight inch slugs prior to this.) The uranium metal used
in the eight inch slug is 1.332" diameter x 8.L0" long, canned
by the triple-din process. The canned length of the slug is
8.93" long with an outside diameter the same as the L-iach
slugs (1.438"). The aluminum jacket has a nominal .175" bottom,
a thicker cap (.359") and a thicker wall (.0OL5") than the four-
inch cans. Thirty-two eight inch slugs were charged into each
process tube, making the metal column 7 1/2" longer than the
present metal stringer of 64 four-inch slugs.
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L53 - Sodium Dichromate Elimination

It was decided to prematurely discharge the sodium dichromate
elimination process tubes at H pile (2376 and 2275) at a nomi-
nal concentration of LOO MJD/T.” It was felt that corrosion
data obtained from slugs exposed to a concentratinn of LOO }vD/T
would be just as reliadle as data obtained from slues exposed
to the originally olanned concentration (600 MWD/T). Also it
was felt that the test data should be analyzed as soon as
feasitle in order to immediately eliminate the addition of
sodium dichromate to the process water, if the results so indi-
cate, or initiate additional tests. Hence, all four experi-
mental tubes will be discharged during the first March outage
at H pile. At that time the concentration of the metal in the
two filtered water tubes will be about L10 MWD/T, and that of
the metal in the two control tubes will be about 525 M4D/T.

3 Enolo '

l. Comparative Pile Performance
2. Pile Outage
3. Tabulation of Ruptured Slugs
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PILE QUTAGE - FEBRUARY 1952

'etal Discharge
Ruptured Slug Removal
Reactor Maintenancé
Process Tube Water Leaks
Panellit Failures

Process Water Pressure
Fluctuation

Special Irradiations

TOTAL HOURS

(Hours)
B D DR F H Total
20.5 29.6 20.0 15.0 16.0 101.1
27.3 25.1 132.1 59.5 2L.6 296.,5
3.0 11.0 1.0
7247 7247
0.1 0.1 0.1 0.9 1.2
1.2 1.2
300 SIO 8.0
55.0 5L.3 152.2 1L7.3 57.5 166.8
38
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. COMPARATIVE FILE PERFORNANCE Ul

PILE

B D DR F H TOTAL
Initial Startup TG-06-LL . 12-17<LL  10-3-30  2-25-L5 | 10-20-L9 |
Design Power Level 250 250 ' 250 | 250 | Loo !
N ’ : |
Days Since Startup ‘ 2713 2631 | 51k ‘ 2561 863 L
) I ‘ l
Maximum Power Level ' . | .
Attained to Date | M5 525 ! 575 575 605 1 2825
(MW) a | : i
( 1 ‘f | }
Maximum Power Level | | e : {
During Month (MéD) | 542 525 E 550 L | 202 |
Average Operating ; | i
Level During Month 450 L78 330 512 | 558 TRENS
(W)L : | | |
. | ';
Outage Hours During . ‘ ! ! i
Month 55.0 5L.8 i 152.2 | 147.3 Aj} 57.5 - L66.8
Time Operated ! E i l
Efficiency (%)3 92.1 s2.1 | 78.1 1 718.8 1 9L7 | 966
‘ \ T
MWD Produced During | ; | |
Month ! i l ' |
Plutonium . 13,098 12,768 8,610 ' 11,710 ' 14,83k ! 61,020
Gridoom - | i ‘
MWD Discharged ‘ ’ i |
During Month ! n | |
Plutonium 11,208 ' 10,356 8,78L | 6,597 13,720 50,565
!
Taddcam :
MWD In Unit f '
Plutonium | 76,163 74,023 76,374 72,109 82,385 381,05k
Riddam | |
Tons of Metal Digw- T | :
Charged During ] l |
Month i 18.82 : 16.80 ! 15.43 11.91 ' 22.45 85.41
Tons of Metal | 1 f
Charged During ©18.69 ;. 16.68 15.55 10.54 | 22.53 83.99
Month ! ' !
Tons of Metal In i l )
Unit | : | 1,211.11
Average RKRX hagpee | ? ‘
Concentration i 595.5 | ! ; 611.1 593.2
(MWD/T) ; . a9
'
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PILE

H

TOTAL

Scheduled Shutdowns

- ——

Carbon Dioxide Concenw

tration (%)4

97.0

9L.9

93.6

Highest Graphite

Temperature Recorded

During Month (°C)

|
|
|
|

3eo

320

LL2

378

Qutlet Water W
Temperature (°C)<«

Ietestciaoesatx
Lexmteetclxe

62.4

57.1

55.6

70.8

57.9

Inlet Wateé ,
Temperature (°C,2

1.2

6.5

L.l

3.8

L.2.

Procesg Water Flow
(gpm) 2

36,180

38,180

10,780

37,513

L1,700

Maximum Effluent
Water Activity
(mrep/hr During
Month

10.8

9.8

11.1

9.6

1) Average Operating Level = MWD X 2L

Hours Operated

3) Time Operating Efficiency - Hours Operated
Total Hours

L) Months End Data

2) Average of Last 5 Days of Equilibrium Operation
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SIHED
TABULATION OF RUPTURED URANIUM SIUGS |
T e .
=B P L - N P
‘ [oH g g gzs E = S Assigne
| __Date a Colle |88 r‘;’! oM g [~ | Operating
1) Canned w Q,“_E; un% 0~ a b *'f‘ o r&} * | Production )

. 8 2) Charged %’ g 3 g & % 8 -g 8 % Loss Cll‘cmnst&nce:
= & 3) Ruptured | & | & & &) Ze | ae B e O] (Days)) - Shutdown and R
128 | 1774-DR |1) L-30-51 | 2Ly | 346 | 6.4 | 55k LSO | LS L7 | 897 | 2.0 |High exit water ac

2) 6-6-51 Aft section of pre
3) 2-2-52 deribbed to permit
g
129 | 2180-H 1) 7-6-51 178 35216.3 1441 |59 L7 L8 1039 | 1.7 |Rapid loss of reac
2) 8-8-51 caused shutdown -
3) 2-2-52 slug located by r
survey - Hear gun}
removed ~ Pushed j
out with metal col
-~ Process tube ru;
point of ruptured
130 | 1050-B {1) 2-26-51 258 | 258 | 3.4 |L37 |sSLo 116 | .21 | High exit water :
2) 3-21-51 : Discharged with -
3) 2=-3-52 machine - Resuner
in scram recover:
131 | 1875-DR | 1) 5-3«51 246 | 334 |6.8] 553 L50| 33 3l 960 2.1 | High effluent wa.
2) 6-6-51 -~ Aft section of
3) 2-7-52 tube deribbed to
removal,
132 | L186-E | 1) L-5-51 272 | 26L 3531 520 961 | 1.85 | High exit water
2) 5-16-51 Discharged with :
R 3) 2-12-52 jack and chargin
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(BLES Assigned P g
! & g F~ | Operating & 3
Vo & o | Production © o
14 o & Loss Circumstances of ‘ g “
& 1S E T TEDY (Tavs) @ Shutdown and Removal Observations of Slug o =
L5 L7 | 897 | 2.0 |High exit water activity - | Uranium split failure MRH
Aft section of process tube L-30-51
deribbed to permit discharge Truck 9
' &
Group 8 slug
‘47 |48 [1039 | 1.7 |Rapid loss of reactivity Can failure. MRQ
caused shutdown - Ruptured 7-6=51
slug located by rear pigtail Truck 12
survey - kear gunbarrel &
removed - Pushed process tubI Group 8 slug
out with metal columm in tub
-~ I'rocess tube ruptured at
point of ruptured slug.
116 | .21 High exit water activity - | End cap failure MRO
Discharged with charging 2-26-51
: machine - Resuned operation* Truck 12
f in scram recovery periode &
? 33 31 960 2.1 | High effluent water activity Uranium split failure. MRH
‘g - Aft section of process 5-3-51
| tube deribbed to permit Truck L
removal, &
“roup 8 slug
961 | 1.85 | Uigh exit water activity - End cap fallure ZRG
Discharged with hydraulic L-5-51
jack and charging machine. Truzk 1l
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TABULATION OF RUPTURED URANIUM SLUGS
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" Bl 8 dEs |ME| g Balas | esiened |
|__Date 5 Solew |5 - SHgRE- Operating {
v 1) Canned 0 cu;E: ws | & a 5 -43 o &[4 & | Production '
N 9 2) Charged s R g E& | wg o %‘ Loss Circumstances
= £ 1) Ruptured ) e (%) © =a e Ae WD) (Days) Shutdown and Re
133| 1871-DR | 1) 5-9-51 [253 | L17 |7.6 | 550 | 500 21 Ol JHigh exit water aci
2) 6-0-51 | Jischarged with che
3) 2-1L-52 );achine - Operatior
in scram recovery ]
)
134 | 1058-DR | 1) L-5-51 [123 | 290 [5.5 {185 |500 | 21 16 | 1717 3.L6 | High exit water ai
2) 10-15-51 Flushed out 43 sl
3) 2-15-52 stream of rupture
funbarrel removed
process tube cont
remaining metal o
face,
135 | 3u65-11 | 1) 6-6-51 191 | 390 51, | 585 70 .12 | High exit water a
2) B-8-51 Discharped with ¢
3) 2-15-52 machine - Resumed
within scram reco
period,
136 | 16%5.T 1) 7-17-51 169 | 362 309 | L50 93 .20 Hish exit water a
2) 8-30-51 Discharred with ¢
3) 2-15-52 machine - Hesumed
withi- ccram reco
neriod.
137 | L283-E [1) L-28-51 | 276 |190 | 3.8 357 {L50 15 .02 High exit water ac
2) 5-16-51 Discharged with ch
g 3) 2-16-52 nachine - Resumed
Hithip scram recov




hithi? scram recovery peri

inachine - Resumed operationa‘slug.

Croup 8 slug
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TABULATION OF RUPTURED URANIUM SLUGS
«
'S ﬁ»\ . .“G ‘ 0
cB8LBS Assigned = 8
S & gE~ | Operating e 5
g o 214 & | Production ‘ © b
g g o %' Loss Circumstances of % ua
= S (MWD (Days) Shutdown and Removal Observations of Slug x
) 21 Ol  [High exit water activity - End cap off. ZRG
: Discharged with charging 5-9-51
machine - Operations resumed Truck L
in scram recovery period, &
Group 8 slug
21 16 | 1717 3.L6 | High exlt water activity - Uranium split failure. MRH
Flushed out L3 slups down- L4-5-51
stream of rupture ~ Rear Truck 10
funbarrel removed - Pushed
process tube contalning &
remaining metal out rear
face,
5 70 .12 | High exit water activity - | End cap failure - Slug ZRH
Discharped with charging surface pimpled and pitted. 6-6-51
nachine - Resumed operationg Truck 9
within scram recovery &
period, iroup 8 slug
0 93 .20 Hiszh exit water activity = | iMagonal split running I'RH
Discharzed with charging entire length of slug, 7-17-51
machine - Resumed operationg penetrating can on one Truck 1
withir scram recovery side. &
neriod. Group B slug
15 .02 HMigh exit water activity - |Can eplit partially around |. MRG
Discharged with charging base of cap and down side off L--28-51
Trzck 5
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Date g o~|o> |uE |~ O & g &< | Operating
R Fr e . Al (eE | o o b d :
13~Eanned Wl e ok b4+ | Production
] . ] L | b 8] -j o o O (g | C}. . o
K 9 2) Charged by L7 |3 g B2 | o o & Loss Circumstance
= £ 3) Ruptured a e O enlada 13E Tand Gave) Shutdown and R
138 | o77e-r |1) L-16-51 {28L | Lok L2 | LS5O 72 | .13 High exit water ac
2§ 5-8-51 IH scharged with ct
3) 2-16-52 tachine ~ Hesumed
in scram recovery
139 | 3690-F | 1) 3-30-51 152 | 291 |6.2 | 206 | 570| 29 28 | 1122 11,98 |High exit water ¢
2) 9-18-51 Aft section of P
3) 2-17-52 deribbed to perud
10 {.1057-D | 1) 1-29-51 |[3LB | 3oL | 5.7| L97 | 385| 21 18 | 531 |1.37 |High exit water :
: 2) 3-7-51 Aft section of p
3) 2-18-52 deribled to perm’
141 | 206L4-DR |1) 5-29-51 2Lo 393 | 7.4 | 510 | 530 21 18 1019 | 2.05 |ligh exit water :
2) 6-26-51 Slug stuck = Proe
3) 2-21-52 pushed out with -
slug and upstrea:
tube.,
142 | 1860-DR | 1) L-2-01 292 {341 |[7.3| 510 | 500 29 2L, | o8L 1,97 | lirh effluent wa’
2) 5-9-51 - lownstream slu:
3) 2-25-52 out at LOO psi -
slup and upsirea.
removed in proce
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TABULATION OF WOPTUNED URANIUM SLUGS
3
= & -
el ~~ « 0
T 8,59 | Assigned & 9
Jk8FE> Operating & &
2o ¢ | Producticn b o
4 2 1 . (1%
i 9 g Loss Circumstances of 2 o
o e T WY (Davs ) Shutdown and Removal Observations of Slup 1 !
72 13 Hiph exit water activity - End cap off - Slug split MiH
I scharged with charging 1 inch back from cap end - L-16-51
ppachine - Resumed operations | Slug surface pitted. Truck 2
in scram recovery period. &
29 28 | 1122 {1.98 | High exit water activity - | Two longltudinal splits, MRH
Aft section of procesn tube | 180° apart, entire length 3-30-51
deribbed to perwit removal. | of can gidewall - Slug Truck 6
swollen. &
2), 18 { 531 [1.37 |High exit water activity = | Uranium aplit fallure. ViH
Aft section of process tube 1-29-51
deribbed to permit removal, Truck 7
&
21 18 1019 | 2,05 |iigh exit water activity - | Split on one side of slug. .G
Slug stuck - Process tubs 5=29=51
pushed out with ruptured Truck 1
slug and upstream pieces in &
tube. Group 8 slug
29 2L | o8l 1.97 | lirh effluent water activity] Split failure. Znn
- lownstream slurs flushed [i-2-51
out at LOO psi - Fuptured Truck 12
slupg and upstream pieces
removed in process tube &
|

]

n ' [ T O I [T T I L AL R TR L ;nwm [ L] JW'”" ey W*HWU n QLR W yww RN ‘U ‘lvm‘ (RN i ""‘”‘M” AR LI ‘HUM (18 MH'H'\W” H"W' I ml”\ W“M‘w [



ULCLASSIHY

& !
TABULATION OF RUPTURED UHANIUM SLUGS

{
1
|
!

o % w
(e ¢ g W | Q . e Assigned
lbate ﬁ é):;(hg: ?:% '3'“ Ok 8 ' Operating
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. 8 2) Charged ey o |4 : g | wo o f Loss Circumstance
2 = 3)_Ruptured i =R 0 mo tace Be 1 (WD (Laya) Shutdown and |
143 | 1886-F |[1) L-1lk-51 {295 | Lok sL9 High exit water a
2) 5-8-51 Discharged with ¢
3) 2~27-52 machine - Recover
) 8CTram r'ecovery pe
l \
1l | 3873-F |1) 8~17-51 163 | 351 |6.31]299 L6 53 High exit water a
2) 9-18-51 4ft section of pr
3) 228452 deritbed to permi
- Extensive rear
contamination.
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contamination,

Croup 8 slug

- g
o o ]
ia‘b 8 [F~ | Operating a 2
aodd o | Production ‘ ' Q&
n .0 o & Loss Circumstances of a o
i 38 i ness Shutdown and Removal Observations of Slug i i
High exit water activity - End cap detached -~ Wedpre- MRG
Discharged with charging shaped portlon of metal and| L-14-51
machine - Recovered within can separated from exposed Truck 10
scram recovery period, end of slug. &
L6 53 High exit water activity - | Slug split longitudinally 1207
Aft section of process tube | and around cap. 8-1-51
deribbed to permit removal Truck 7
- Extensive rear face &
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"UNITED STATES GOVERNMENT
) /

TO : Files, Operations Division (THRU) R. L. DATE: April 3, 1952
Plum, I. L. Lind and Donald G. Sturges

FROM K. F. Paulovich

SUBJECT: 100 AREAS MONTHLY REPORT - MARCH, 1952

PILE OPERATION

General

The max1mum operating level attained in any one day during the
month of March 1952 by each of the piles, and the corresponding
equivalent percentage of the power level index, are as follows:

B D DR ) H

— cmmmsap—

MWD 560 530 562 535 594
Percent 250 265 281 268 297

B and U piles attained individual new maximum operating levels
during March, and B, DR, and H piles established individual
production records for the month., March 26 marked the
occurrence of a new maximum of 273L4 MWD for simultaneous five-
pils total production. Despite an extended 15 day outage at F
pile and the occurrence of 10 ruptured slugs during the month,
a new maximum total production of 66,88L MWD (109.3 percent of
forecast) was achieved in March. This also represents a new
per diem maximum production of 2,158 MWD/day.

A critical Y power condition resultinc from the loss of several
generators at Grand Coulee Dam necessitated the shutdown of all
operating pilles (B, D, DR, and H) beginning at 12:59 P.M. on
March 1, Stabilization of power conditions on the BPA system
permitted all piles to resume operations within the scram
recovery period, with an average outage time of 39 minutes,

B Pile
A new maximum power level of 560 MW was first attained on

March 9, with a new maximum daily oroduction of 560 MWD
achieved on March 10. The increase in power level resulted
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principally from poison pattern adjustments made during the
March 1 outage. A new maximum monthly production of 15,289 MWD
was established at B pile in March.

A critical Y power condition resulting .from the loss of several
generators at Grand Coulee Dam caused the shutdown of B pile
from 12:59 P.M. to 1:32 P.M. on March 1.

During the month of March, B pile was shut down twice because
of the following ruptured slugs:

Tube No. Shutdown Started to Power
3686 3:L45 A.M., March 1 6:02 A.M., March 2
369k 1:57 P.M., March 3 7:08 A.M., March L

It was possible to immediately discharge process tube 3686 with
the charging machine, but the attempt to resume operations
within the scram recovery period was unsuccessful. During the
subsequent outage the metal discharge for March was accomplished
and another attempt was made to replace process tube 2961
(January rupture). After removing the front and rear gun-
barrels and broaching the graphite channel, installation of a
new tube proved impossible when the tube stuck approximately
eight feet from the rear face. The tube was removed, bayonets
and steel dummies were placed in the front and rear of the
channel, and neutron shielding was installed on the front
face. It was not possible to locate the ruptured slug removed
from process tube 3686 among all the slugs discharged into the
basin chutes,

Before it was pogsible to remove the ruptured slug in process
tube 3654 (extreme fringe of pile), it was necessary to flush
out 25 downstream slugs with LOO psi water pressure and derib
the aft section of the process tube, The tube was blanked off
as an air tube, with steel dummies and neutron shielding
installed in the front. A rear face pigtail survey failed to
indicate any additional ruptured slugs in row 36 of process
tubese.

Cn March 7 the A horizontal control rod became inoperable on
high speed because of difficulty in the differential gear box.
Correction of the difficulty was completed during pile oper-
ation and the A horizontal control rod was returned to normal
operation on March 12.
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On March 10, 126 cubic feet of He were introduced into the Cop
plle atmosphere system at B pile in order to experiment with
the detection of pile gas leakage by means of He leak detection
equipment., The addition of helium to the pile atmosphere

resulted in a slight loss of reactivity and a 5light decrease
in graphite temperature,

Excessive effluent water activity was experienced at B pile
during the latter part of March because of high film buildup
during a 28-day period of continuous operation at a nieminal
power level of SLS MW, and because of abnormal river water
turbidity resulting from the removal of the cofferdam used in
the construction of the 181-B river pump house addition.

D Pile

A new maximum power level of 530 MW was first reached on March
25 and a new maximum daily production of 530 MWD was established
on March 26, The increase in power level at D pile resulted
from poison pattern adjustments and the discharge of three
process tubes, which were limiting temperature-wise, during the
March 19 outage.

A critical Y power condition resulting from the loss of several
generators at Grand Coulee Dam caused the shutdown of D pile
from 1:01 P.M. to 1:L2 P.M. on March 1L,

Four ruptured slugs caused the shutdown of D pile during March,
as followss

Tube No. Shutdown Started to Power
2765 9:07 P.M., March 5 9:35 P.M., March 5
098L 9:L7 AM., March 7 10:13 AM., March 7
1256 11:13 A.M., March 11 11:41 A.M., March 11
oL56 8:35 A.M., March 27 1:30 P.M., March 28

It was possible to immediately discharge process tubes 2765,
098L, and 1256 with the charging machine and resume operations
within the scram recovery period,

On March 6 the CO, consumption at D pile increased from approxi-
mately 6,000 to 9?000 cubic feet per day. An extensive check
of the rear face, inner rod room, and top of the pile indicated
that the leakage was originating from the imnner rod roome In
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addition, binding was periodically experienced with the No, 8
borizontal control rod between March 6 and March 12, at which
time it finally became stuck at a position approximately 175"
in the pile. It was possible to force the No. 8 HCR outward
until only the rod tip remained lodged in the unit. Cooling
water was left on the control rod until shutdown removal
operations could be initiated,

During the scheduled metal discharge conducted on March 19, an
unsuccessful attempt was made to completely remove the No. 8
HCR from the plle with moderate forces (excessive forces were
not employed in order to avoid damaging the rod). Because of
high activity readings at the No. 8 HCR rod tip, it was decided to
reconnect the high gpeed drive gear and run the No. 8 HCR
partially into the unit, in order to attain a better time limit
for work on B horizontal control rod., The step plug of "B" HCR
was removed and the thimble, including the lodged rod tip, was
remotely pulled into a can and taken to the burial ground. The
thimble was broken into two sections while pulling it into the
can. A new thimble was installed and gas leakage discoveresd
around the step plug and flange during pressure testing was
corrected. The B horizontal control rod was then reassembled
and returned to normal operation. The No. 8 HCR removal
operation was postponed until the next available shutdown.

During the discharge outage internal bore measurements were

taken along the length of graphite channels 0787, 3366, and

196L. These three channels, the tubes of which had previously
been removed because of ruptured slugs, were returned to air
channel status. The bore measurements indicated that portions

of graphite channels 0787, 3366, and 196L was elleptical in

cross gection, with the major axis in the horizontal plane.

Also, three du Pont uranium fission chambers were installed in
process tube 1972 to determine the effect of radiation on their
capacity to monitor neutron flux distribution. (P.T. 105-528-SR).

During the outage caused by the ruptured slug in process tube
0L65, the No. 8 horizontal control rod was withdrawn from the
unit after removing the gate assembly and the first section of
graphite track. A pressure test of the thimble indicated that
it was leaking badly. A hydrostatic test of the control rod
indicated that the rod was also leaking at the tip section.
The buildup of corrosion products had apparently distorted the
rod tip section and caused it to bind in the wnit. A blank

.-

YR I I . TR N
[ TTRINT w, L TN T A T S S L TR L TR B (LAY N U U S “'W‘ ORI T E T ‘lU' LTI ||M|wm ] "’ [ I T v”v mm LTI ‘w"”u



=IO EEECGA W WM & I TR T T F- 751 T

Files ' -5 April 3, 1952

flange, along with lead and paraffin shielding, was installed
over the thimble opening in the inner rod room. The No, §
horizontal control rod was left with the tip section situated
in the sandwich wall to allow- it to cool radioactively. Tt is
planned to renovate the rod tip section prior to the next shut-
down, at which time the thimble will be replaced and the No, 8
HCR returned to service, Upon startup only slight neutron
scattering was observed in the outer rod room,

During the OL65 outage at D pile, a new water~cooled assembly
was installed in A test hole, pressure tested, shielded, and
made available for normal service. In addition, a vertical
traverse was conducted on process tubes LL53, LLOL, and L67Y
and several front and rear Van Stone flanges were inspected for
corrosion,

'R Pilse

'With the exception of a eritical Y power outage (March 1) and

a scheduled metal discharge (March 21), DR pile operated the
entire month without incident at an equilibrium power level of

550 My, thereby establishing a new maximum monthly production
(15,669 MWD) for any one pile.

A critical Y power condition resulting from the loss of several

~ generators at Grand Coulee Dam caused the shutdown of DR pile

at 1:06 P.M. on March 1. Despite a delay in startup unti]
1:59 P.M. because of difficulty in withdrawing No., 12 and ¥o.
33 vertical safety rods, a successful recovery was effected,

During the scheduled metal discharge conducted on March 21, 86
process tubes in the central .285" orifice zone of DR pile were
charged with eight-inch slugs (the first substantial charge of
eight-inch slugs into DR pile under PT 105-313-2M). Three .
improved charging machines, capable of servicing two process
tubes in the same vertical row without elevator adjustment, were
employed during the metal discharge, However, considerable
difficulty was experienced with the two end machines shorting
out because of wet mlcro-gwitches, It is planned to remedy
this condition and again check the operational efficiency of
three charging machines during the April discharge at DR pile,

DECLASSIFIED

S e e L T L T RV Y T AP I g ey



Files “ -6 April 3, 1952

Process tubes 3561 (located in the wet zone of the upper near
quadrant) and 1265 (located below the wet zone) were removed
from the pile. Preliminary examination indicated that both
these tubes had undergone considerable external galvanic
corrosion in the presence of wet graphite similar to that
occurring on F pile process tubes. During the shutdown the
carriage axle of the tool dolly was also straightened,
returning the tool dolly to working condition. In an effort
to reduce the lag of the effluent water beta monitoring equip-
ment at DR pile, the sample water flow from the rear cross-
headers was increased from about 300 cc/min to approximately
1400 cc/min. ' This effectively reduced the cycle time of the
system from 4O to 8 minutes,

The water collection rate at the CO» driers gradually decreased
from approximately 10 gallons per day at the beginning of the
month to a negligible amount by mid-March,

H Pile

A new maximum monthly production of 15,359 MWD was established
at H pile during March.

A critical Y power condition resulting from the loss of several
generators at Grand Coulee Dam caused the shutdown of H pile
from 1:08 P.M, to 1:37 P.M. on March 1k,

The following three ruptured slugs caused the shutdown of H
pile during March:

Tube No. Shutdowm Started to Power
gzgg 3:08 A.M., March 3 7:43 A.M., March 5
3565 8:09 P.M., March 27 3:52 A.M., March 29

In removing the ruptured slug from process tube 0975, 36 slugs
downstream slugs were flushed out with LOO psi water pressure,
the rear gunbarrel was removed, and the process tube containing
the remainder of the metal columm was then pushed out with
moderate forces. A new gunbarrel and process tube were
installed and the tube was charged with eight-inch slugs. A
rear face plgtail survey led to the discovery of a second
ruptured slug in process tube 3665, which was discharged
without difficulty with the charging machine,
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The four process tubes (2275, 2276, 2376, 2377) involved in the
sodium dichromate elimination tests (PT 105-L53) were also dis-
charged during the shutdown. The process tubes were removed

from the pile, cut into sections, and taken to 111-B for

corrosion examinations. After installing four new process

tubes in the unit, special water injection equipment (PT 105-509-A)
was incorporated in process tube 2376.

During the 0975 shutdown the metal discharge for March was
conducted., This included charging eight=inch slugs into 140
process tubes (PT 105-313-2M), with only perforated Al
downstream dummies. The tool dolly was also run onto the dis-
charge elevator for functional testing, but the brake would not
release consistently, making it necessary to return it to the
tool dolly room and remove the motor brake for repairs,

A rapid loss of reactivity occurred at H pile at 7:30 P.M. on
March 27. Temperature data indicated that the top near
quadrant was the coldest section of the pile. A check of the
Panellit gauges in this quadrant showed that process tube 3565
was 15 pounds below normal. The temperatures of graphite '
thermocouples 35G and 37G (below tube 3565) dropped rapidly.
These data all pointed to the fact that substantial amounts of
water were leaking into the graphite from process tube 3565,
After the pile was shut down at 8:09 P.M., process tube 3565
was discharged without difficulty with the charging machine,
No indication of reactivity was obtained when all the control
and safety rods were withdrawn at 8:30 P.M. When hydrostatically
tested process tube 3565 would not hold pressure, indicating
that it was leaking as the result of the ruptured slug dis-

charged. Process tube 3565 was then pushed from the unit in
6-foot sections.

During the shutdown 1l process tubes located below 2180
(February water leakage) were checked for freedom of movement

in the graphite. All tubes except one (0777) were loose in the
graphite. An unsuccessful attempt was also made to charge
quartz capsules containing graphite specimens and various gases
into process tube 0776 to obtain additional data on gas-graphite
reactiona (PT 105-50L-E). In addition, 4B process tubes located

on the far side of the pile were discharged and charged with
eight-inch slugs.

#1
Py

TR L R R R A L IR UL O R L ATt BN T Y B EE ORI A L U 1 R TR TR IR



oo

IR

G ML

Files ‘ -8 - April 3, 1952

After an unsuccessful startup attempt and the discharge of three
temporary poison columns (1271, 1972, 2878), continued operations
were resumed at 3:52 A.M. on March 29, Following startup, the
watoer collection rate at the COs driers increased to a maximum of
134 gallons/day on March 30, an% then decreased appreciably.,

By the end of the month, a total of 262 gallons had been
extracted from H pile.

A second effluent water crib was excavated at H area during
March and utilized to advantage during the 3565 outage.

I Pile

On March 7 work was in progress on the removal of stuck charges

from process tubes 0236, 0894 and 0288 (See February Monthly
Report). '

Considerable difficulty was encountered in removing the three
lead dummies from the rear of process tube 0286, TInitial back-
seating attempts had expanded the lead dummies over the process
tube ribs and distorted the rear section of the tube, After
removal of the downstream dummies, alternate pushing and back-
geating forcey up to 40,000 pounds moved the metal column a
maximum of sixteen inches. The rear gunbarrel of process tube
0286 was removed and a sheet metal gunbarrel was installed.
With a maximum force of 15,000 pounds exerted on the front, it
was then possible to push out the metal column and a eleven-
foot rear section of the process tube,

The rear gunbarrel of process tube 0894 was removed and a
sheet metal gunbarrel was installed. After splining and
drilling out the distorted downsgtream aluminum and lead
dummies, forces of 22,000 pounds would not loosen the charge,
Unequal movements of the metal column and the process tube
indicated that the tube was probably parted at two locationa.
Twelve slugs were splined out the rear, while pushing from the
front. This was abandoned when forces of 52,000 pounds were
reached., Steel dummies were inserted in the rear and the tube
and charge were forced 4S5 inches toward the front with a maxi-
mum force of 9,000 pounds,

A front section of the parted process tube (approximately 17
feet) was pulled out the front face into a burial can. A 13
foot section of split (3/U4 inch slot in top) sheet metal tube
was then installed in the front of chamnel 089L, After dis-
charging and deribbing process tube 0893, 8 upstream slugs
were transferred with considerable difficulty from 089k to 0893
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Tiles

by means of the twin transfer cask. The ninth slug, which had
been upset on one end, became lodged in the transfer cask. It
was necessary to remove the cask to the storage basin and
remotely push the slug ocut.

It proved impossible to spline any additional slugs into the
transfer cask, both with and without the split tube section in
the front of the channel. Alternate pushing and backseating
forces up to L0,000 pounds moved the metal charge a maximum of
7L inches. The steel dummies were then splined out the rear of
tube 089L. The rear section of process tube was drilled out
with a drill slightly larger than the tube diameter to a denth
of approximately fifteen feet. After cleaning the Al chips and
graphite dust from the rear of the channel, alternate pushing
and backseating forces up to 20,000 pounds moved the charge a
maximmm of 90 inches. The rear end of the charnnel was again
cleared with a large drill and 7 downstream slugs were splined
out the rear. It was then possible with forces of 25,000
pounds exerted on the front to push out the remainder of the
metal charge along with two short rear sections of process tube,

The rear gunbarrel was removed from process tube 0288 and an
oversize C-type gunbarrel was installed. A maximum force of
40,000 pounds exerted on the front of the metal colunm resulted
in no movement. After 7 slugs were splined out the rear,
alternate pushing and backseating foreces up to L0,000 pounds
moved the charge a few inches. Seventeen of 20 steel dummies
were removed from the rear of the tube and the rear section of
process tube (approximately 8 feet) was cut off adjacent to the
last steel dummy and removed. An attempt was made to cut the
tube ribs around the remaining 3 steel dummies with a hollow
saw., After cutting out the ribs under the last 2 dummies, the
hollow saw broke., Only part of the hollow saw could be removed
with a magnet, spline, and hook.

After discharging and deribbing process tube 0287, L9 upstream
slugs were transferred from 0288 to 0287 by means of the twin
transfer cask. The metal column was moved forward 12 inches by
exerting forces of 39,000 pounds onthe rear, permitting two
more slugs to be transferred to 0287. The last steel dummy was
then removed from the rear by drilling and tapping. The rear
end of the tube channel was drilled out with a drill slightly
larger than the diameter of the process tube to a depth of
approximately eleven feet, at which point the drill struck a
solid object. After flushing out the chips, granhite dust, and
pieces of process tube with water, a steel rod was inserted in
the rear of the channel and the charge was backseated two
inches with a 39,000 pound force. The split C type gunbarrel,
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which was beginning to draw together, was removed from the rear
of 0288 and replaced with the sheet metal gunbarrel from 039L.
Tt was then possible to push out the process tube and the
remainder of the metal charge with muximum forces of 18,000
poundsa

After the stuck metal charges in process tubes 0991, 1092,
099k, 0286, 0894, and 0238 had been completely removed, a pro-
gram of backseating was instituted. All metal columns on the
bottom five horizontal rows of process tubes (rows 0l through
05) and in the far five vertical rows of process tubes (tubes
92 through 96) were backseated. The metal columns in approxi-
mately 100 process tubes adjacent to the area of stuck charges
in the lower far corner of F pile were also backseated. This
latter group completed the backseating of all process tubes
located below row 15 and to the far side of row 81, Several
reluctant charges were discovered in this program (0281, 0986,
1293, 1295, 1396) but all were discharged without difficulty.
In addition, approximately L0 process tubes located below tube Zﬁ(v?’
W85 were checked for freedom of movement in the graphite. The
majority of process tubes found loose in the graphite during
the December 1951 testing program were still free.
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startup was postponed several days to obtain internal bore
measurements (process tubes and graphite channels), graphite
samples, sections of process tubes, and to sectionally pressure
test several leaking tubes. Measurements of the internal
diameter of L process tubes which had contained stuck charges
(0389, 069k, 0991, 1092) and L process tubes which had con-
tained normal charges (1591, 2058, 2358, 2991) were obtained
before the bore measurement equipment failed. A solid cylindri-
cal probe of l.U490 inches diameter was passed through proocess
tube 0660 (lower near corner), but a 1.,500-inch diameter probe
could not be inserted.

When process tubes 0389, 069k, 0991 and 1092 (stuck char ges)
could not be removed from the pile by normal methods using
forces up to 11,000 pounds, a newly developed internal tube
splitter was utilized to advantage., The tubes were longi-
tudinally split from rear to front along a horizontal plane
by pulling the tube splitter through the process tubes with
moderate forces. The split tubes were then pulled out the
front face with relative ease into a burial can., An exami~
0 nation of a section of process tube 1092 revealed that
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corrosion products on the tube exterior were so extensive that
chips an inch square in area could be flaked off. Process tubes
2058 and 2358 (charges not stuck) were pushed from the pile by
conventional methods using forces up to 5000 pounds. The
internal diameter of these 6 graphite charnnels (0339, 069.,
0991, 1092, 2058, 2358) were measured along with grachits
channels 028L, 1290, 2496, which had been similarly checked in
December 1951, Graphite mining samples were obtained from
channels 0389, 069L, 0991, 1092, 2058, 2358 and graphite core
samples were obtained from channel 1092. Also, several

sections of process tubes removed from the lower far cormer of
the pile were retained for further examination. Sectionalized
pressure testing of process tubes 0388 and 0688 (leakers) indi-
cated that the tubes were apparently leaking at a point approxi=-
mately nine feet from the rear Van Stone flange.

All of the 51 process tubes in the lower far quadrant which had
been discharged during the extended outage (bringing the total
number of process tubes now out of service at F pile to 156)
were buttoned up as air tubes, with steel dummies and neutron
shielding (lead, cadmium, paraffin) installed on the frent face.

This resulted in a loss of approximately L5 inhours in
reactivity.

Before startup, a new tip section was installed on #12 VSR and
the vertical safety rod was returned to service., Also, the
graphite burnout samples exposed to pile atmosphere in tube
channel 2682 (PT 105-L35) were removed, and the March metal
discharge was accomplished,

At 9:30 P.M. on March 15, operations were resumed at F pile. A
radiation survey of the lower far corner of the pile front face
indicated that excessive readings were originating from process
tubes 1090 and L6TL. This situation was corrected during the

subsequent poison push when additional grooved steel dummies

were inserted in the front of these tubes. Also, high CO» con-
sumption following startup led to the discovery of several leaks

originating from the front face connections of tubes in the lower
far quadrant,

Following startup, the water collection rate at the COp driers
averaged 25 gallons/day as the power level of F pile was
increased to 515 MW on March 19, From then until the end of
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March the water extraction rate gradually decreased to about 10

gallons/day, as an equilibrium power level of 535 MW was main-
tlai.nad .

One ruptured slug caused the shutdown of T pile during March, as
followss ’

Tube Noo §hutdown Started to Power
1080 9:10 A.M., March 17 9154 A M., March 17

It was possible to immediately discharge process tube 1080 with
the charging machine and resume operations within the scram
recovery period.

Information obtained at F pile during the extended March shut-
down indlcates that the phenomenon of stuck charges is presently
restricted to the lower far corner of the pile (area of con-
tinued water leakage during the past few months). It was not
possible to normally discharge the stuck charges, which had been
in the plle an average of 23 months, because of a restriction in
the process tube approximately 9 feet from the rear Van Stone
flange. Bore measurements showed that the process tubes and
graphite channels were elliptical in c¢ross section (horizontal
major axis) for about L feet upstream of the rear gunbtarrel,
Preliminary observations indicate that the reduction in cross
section of the process tubes and graphite channels resulted from
the buildup of corrosion products, principally alusminum oxide.
Analysis has indicated that the corrosion products contain as
much as 15 percent water, which contributes to the continuation
of the corrosion mechanism. Hence, it appears that water from
process tube leakage remains in the cold graphite zone just
upstream of the rear gunbarrel, FExternal galvanic corrosion of
the Al process tubes in the presence of wet graphite leads to
the buildup of aluminum oxide corrosion products. This bhuildup
i3 of sufficient magnitude around the lower half of the process
tube to reduce the vertical diameter to the point where the
metal columns cannot be discharged. Work is in progress to
investigate the possibility of uwaing 63S Al, anodized Al, or
protective coatings in conjunction with process tube replace-

ments at F pile.
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RUPTURED SLUGS

Only ten instances of in-plle wranium slug failures occurred
during March, bringing the total number to date to 15L. The
attached table presents all data avollable at months end
regarding these ten ruptured slugs. It was possible to success-
fully discharge four of these ruptured slugs with the charging
machine and resume operations within the scram recovery period,
Six Oroup 8 slugs were included in the slug failures during
March, bringing the total number to date to 29.

An analysis of ruptured slug data, based on approximately 1500
procesy tubes charged with CGroup 7 metal and approximately 700
process tubes charged with Oroup 8 metal in the ,2L0O" and .285"
orifice zones, hasg recently been completed. Preliminary results
indicate that the rupture frequency of both Group 7 and CGroup 8
metal increases exponentially with concentration (MWD/T), the
Group § metal being superior to the Group 7 metal by a factor of
2.5, The rupture rate of CGroup 7 slugs also increases exponen-

tially with tube power, with the uranium split failures exhibiting

a much higher rate than the can and cap failures, The rupture
frequency of Group 8 slugs, however, decreases with tube power
for all types of failures. Additional Group 8 ruptured slug

data are needed to substantiate these preliminary conclusions,

Eight ruptured slugs of the 20 Hanford irradiated slugs shipped
to the Westinghouse laboratories in Pittsburgh during March have

“been examined and photographed in air, To date WAPD exami-

nations have merely confirmed Hanford observations.

Work on a lead glasa cave in the 111l-B building was completed
during the month. This will permit ruptured slugs to be
examined and photographed at close range in air. It is planned
to take colored photographs of flve ruptured slugs in each of
the seven basic olasgifications of failures (HW-23351), By
months end, four ruptured slugs had been photographed and
examined. It 1s anticipated that cuteff equipment will socon be
available for use in sectioning ruptured slugs into wafers for
detalled metallurgical examinationas,.

PRODUCTION TESTS

L35 - Oraphite Burnout and Transport

Graphite samples exposed to pile atmosphers at F pile wers
removed from tube channel 2682. The samples had been maintained
at a nominal temperature of 4309 C for an exposure period of
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approximately 6 weeks. Preliminary analysis of the samples
indicates that they experienced a burnout rate of only 2%/1000
days. From this information it appears that the exponential
gravhite burnout ohenomenon is.not as sensitive to temperatura
as was originally thought. Hence, it may be possible to relax
the graphite temperature limit at all plles to as high as hlooc,
1f these data can be substantiated.

153 « Sodium Dichromate Elimination

During the March 3-L outage at H pile, the two sodium dichromate
elimination process tubes (2275 and 2376) and the two control
tubes (2276 and 2377) were prematurely discharged at approximate
concentrations of LOQ MWD/T and 525 MWD/T, respectively. ALl
four process tubes were removed from the pile, cut into sections,
and transported to 111-B for corrosion examinations., Prelimi-
nary data indicate that the elimination of sodium dichromate
resulted in a slightly higher rate of general corrosion on the
first few upstream slugs and a considerably lower corrosion rate
on the remainder of the metal column. The slugs subjected to
dichromate-free water exhibited a slightly lower rate of film
formation, but an appreciably higher weight of film formation,
indicating possibly a different type of film, A spectrochemical
analysis of the slug corrosion products is in progress,

S0LE - Study of Cas - Graphite Reactions

In order to obtain additional inpile data on gas~graphite
reactions, aluminum-jacketed quartz capsules containing graphite
specimens and various gases (carbon dioxide, carbon monoxide,
helium, oxygen, nitrogen, hydrogen, and water vapor) are
scheduled to be exposed in a central zone process tube at H pile.

The quartz capsules (1" dia. x 18" long.) are enclosed in an
inner Al tube (l.45" dia.) which rests on the process tube ribs.
This results in a dry but water-cooled installation, similar to
that already in operation in tube 168L~B. The inltial experi-
ments to be conducted at water temperatures with CO, CO, and
graphite samples, were scheduled to begin at H pile on March 28.
However, difflculty was experienced in installing the test
channel equipment in process tube 0776 and effecting a water

tight seal., Hence, the installation will be acconmplished during
the next available shutdown in April.
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5N6A - Pile Atmosphere Leak Detection

Besides being a radiation hazard, the cost of carbon dioxide gas
that is lost through pile atmosphere leakage is considerable,
Work is in progress at B pile Lo develop a method of locating
and eliminating pile atmosphere leaks by the addition of small
quantities of helium to the pile atmosphere and the use of He
leak detection equipment. It is planned to add 1 percent helium
(approximately 250 cubic feet) to the CCr atmosphere at B pile
and maintain this percentage for several weeks. To data,
however, helium has been introduced into the pile atmosphere
system only twice (255 cubic feet on February 28 and 126 cubic
feet on March 10), primarily in an effort to check the €onsoli-
dated He leak detector and external sampling system. Each
addition of He has resulted in a slight loss of reactivity and a
slight decrease in graphite temperature,

509A - G.E. Dew Point Recorder

In an effort to determine whether sensitive moisutre analytical
techniques can be utilized to locate the position of small
nrocess tube leaks, water injection equipment was installed in
an empty process channel (2376) at H pile during the March 3-l
outage. Tests are in progress, utilizing both existing Foxboro
Dew Cell equipment and a G.E. automatic Dew Point recorder, to
determine the effect of pile gas flow rates and humidities on
tube leak detection. Water injection tests (5 gal/day rate for
2 hrs,) with both high(bo F dew point) and low (-20° F dew
point) gas humidities at low gas flows (700 ¢fm) have shown that
it is extremely difficult with both the Foxboro and G.E. instru-
ments to determine which rear face plenum chamber is the first
to experience a moisture increase, because of an appreciable
radial component of gas flow. With a high gas flow (2500 cfm)
and high humidity, it is possible to detect which one of the 10
rear face plenum chambers is initially affected. High gas flow
and low gas humidity tests are yet to be conducted, as well as a
duplicate set of tests with a water injection rate of 25 gal./
day. It is hoped that high gas flow and low gas humidity con-
ditions will allow the detection of moisture at individual rear
face sample points (10 per plenum chamber).
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528R - Fission Chamber Life Test

During the March 19 discharge outage at D pile, three du Pont
uranium fission chambers were installed in a wet process tube
(1972) to determine the effect of radiation on their capacity
to monitor neubtron flux distribution. Each of the fission
chambers is .5" dia. x 3.6" long and contains 10 grams of
natural uranium. They are enclosed in a perforated Al cylinder
designed to allow cooling water to flow over the chambers. One
fission chamber was damaged during installation. The other two
chambers agreed exceptionally well and indicated without lag
minute power fluctuations of the pile for approximately one
week., At that time one of the chambers began to gradually
diverge and finally failed on March 31 because of insulation
failure in the pile. Three additional du Pont uranium fission
chambers will be installed in a second wet process tube at D
pile during a future shutdown,

PROCESS DEVELOPMENTS

Proposed pile and water plant modifications at DR and H (C-482)
are in the process of being completely revised., The original
project called for the revision of 190 process pumps at DR and H
to provide a pump discharge pressure of 525 psi, and modifi=-
cation of the front piping system to withstand L75 psi working
pressure. However, higher boiling disease limits can bse
obtained either by enlarging the outlet fittings or increasing
the header pressure, A recent re-evaluation has indicated that
higher boiling limits can best be obtained by the former method,
with a smaller increase in operating expense than that
associated with front face and pumping modifications. The
revised proposal consists of enlarging the tube outlet fittings
and pigtails at DR and H piles to a minimum I.D. of 5/8" and 1",
respectively. This will permit power level increases of 15 per-
cent at DR and 30 percent at H through higher bciling disease
limits. However, only approximately half of this production
increase can be realized initially because of current graphite
temperature limitations.

Extensive radiographs of metal columms in the pressured C and D
machine (189«D) were obtained during the week of March 3 by
representatives of Industrial X-Ray Engineers. X-Ray pictures
were also taken of metal columns charged in 108-D utilizing
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normal plle charging equipment and techniques. Data obtained
indicate that slugs charged under normal conditions do no%t
experience cocking in the procesgs tube. Only slugs charged
under pressure in the pressured C and D machine were observed to
be cocked vertically and horizontally, both before and after
backseating. These data nullify the possibility that some of
the current slug ruptures may be caused by local hot spots
resulting from the cocking of slugs in the process tubes,

The inspection of front and rear Van Stone flanges at F and H
piles (50 process tubes each) has indicated that less than half
of the Van Stone flanges have experienced any pitting corrosion,
A minimum wall thickness of 30 mils was measured on those few
Van Stone flanges experiencing severe pitting corrosion. It is
planned to routinely inspect the Van Stone flanges on an
additional 50 process tubes each at F and H piles, in order to
obtain sufficient data tc evaluate the extent of Van Stone
flange corrosion.

A flapper nozzle assembly, designed to permit the charge and
discharge of temporary poison colwms during pile operation, has
successfully been tested in 108-D under simulated operating
conditions. It is planned to test the flapper nozzle assembly
at B pile in the near future on a production test basis.

Preliminary results of an investigation of annular, internally-
cooled uranium slugs appear very encouraging, both from the
standpoint of reactivity and heat transfer considerations.
Power recovery possibilities with various configurations of
annular, internally-cooled slugs are currently under study by
heat transfer personnel,

3 Encl,
l. Comparative Reactor Performance
2. Pile Outage
3. Tabulation of Ruptured Slugs
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PILE OUTAGE - MARCH, 1952

B D DR F H Total

Metal Discharge 15.5 29.5 8.0 13.6 67.5
Ruptured Slug Removal b3.1  30.3 0.7 5L.7  129.8
Stuck Charge Removal 301.9 301.7
Production Tast (except P-13) 3.0 13.5 | 15.5
Reactor Maintenance 18.3 8.0 L6.0 2.5 75.3
Power Interruption 0.5 0.7 0.9 0.5 2.6
Special Irradiations | 3.5 2.0 5.5
Total Hours L3.6 66,3 Ll 36L.6 8L.3  598.2
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RZACTCR B D DR F H TOTAL

Initial Startup T7-25-LL T2~17-LL 0-3-50 [2-25=L5 [12-27-L9

Design Powsr Level (My) 250 259 250 250 L00

Pays Since Startup 2704 2662 sL5 2592 8ol

piaximum Pover Level

Attained to Date (MV) 560 530 575 515 605 28L5

waximum Power Level

Muring Month (VWD) 560 530 562 535 ool

nverage Operatinge .

Lowel (i)l 52L L8 536 L96 | 559 51h

"atal eacktor Outage Hours L3.6 66,3 bl.9 361.6 8Li.8 598,2

Time Operated r ‘

iificiency (1)° k.1 91.1 ol 51,0 88.6 83,9

"“WD Produced - Plutonium 15,289 i_'.l:_2__,.660 i15,669 7,907 15,359 166,884

MWD Discharged - Dlutenium 8,126 112,163 |20,852 |9,51} 22,529 173,184

iyD_In Reactor 183,326 |7h,520 |71,191 |70,502 |75,215 | 37L,75h
1

VD In Reactor Basin 929,929

Tons of Metal Charged 1.13.55 19.68 | 33.62 | 13.03 | 38,78 | 118.64

Tons of Metal Dischargad 13.80 20,05 | 33.62 19.05 38,47 12L,.99

Tons of Metal In Reactor 120,78

Tons of Metal In teactor Basin 170.41

Tons of Metal In 103 Storage WY

Average Discharge

Concentration (ii/D/T) 589 606 620 500 585 585

Scheduled Shutdowns 0 1 1 0 0

Carhon Dioxide .

Concentration (%)7 98,0 9542 98,3 98.0 90,0

Yighest CGraphite

Temperaturs Recorded (°C) 380 381 319 L35 368

Qutlct “nter \ ‘

Te perature (OC) 6l L 59.6 57.5 61,8 58.2

Inlct “Jater

Tempsrature (°C)U 7.0 8.3 6.8 7.1 6.7

Process "Tater Tlow (wnm)h 35,08l 28,168 | 41,188 | 36,875 | L2,422

“aximum fflucnt

Water Activity (mrep/hr) 1.6 12,0 ! _12.9 14,7 9,5

T

; Hours Dncrated

L) Averagn of Last Five Days
2) Time rmorated Efficicney - Hours Cperated of Equilitrium Operation
Total Hours In ilo
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TABULATION OF RUPTURED URANIUM SLUGS -
. o
o 7
21y 5 |RE R A g |20 | Assigned |
Date 5 :ci/;; E; fé% '};,‘ 3 :E}: hor-: g F‘_l’ff, Opera%rilng !
® 1) Canned A =R =T i g5 |5 gL g | Production
3 9 2) Charged B k! & g2 oo |08 Loss Circumstances
= = )_Ruptured & & o ) zo |ae  |3e (WD) (Days) Shutdown and Rel
15| 3586-B |1) Hirh exit water ac
2) 8-30-51 |211 | 306 S | 5L5 976 | 1.80 | Discharged with ch
3) 3~1-52 ‘ machine - Attempt
- within scram recov
;’ failed,
1L6| 097S-H | 1) 160 | 18| 9.3 L12 | S95| 27 | 24 | 159 2.k5 | Hiph exit water ac
' 2) 9-25-51 Flushed out 36 sl
3) 3-3-52 LOO psi water pret
Rear gunbarrel rei
Process tube pushi
remaining slurs i1
W 3565eH| 1) 8-31-51] 160 L28| 8.2 L29 | 595 32 .05 | Discovered during
2) $=25-51 a;'e by means of h
3) 3-3-52 pigtail reading -
with charging mac:
L8 35L-B| 1) 1-5-51 Los| 177 3.7 327 | SL5| 39 b9 | 648 | 1.19 | High exit water a
2) 1-23-51 25 downstream slu
3) 3-3-52 out with LOO psi
pregsure - ALt sc
srocess tube dert
mermit rewoval,
149 2765-D | 1) 7-7-51 225 362| 6.4 L7T| 515 678 | 1.31| High exit water a
) 2) 7=-22-51 Discharged with ¢
3) 3-552 machine - Resumed
. ‘ ‘ within scram recc
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TABULATION OF RUPTURED URANIUM SLUGS - /
& 3
O~ . - o (]
o[RS Assigned A 9
=l Operati{xg & 5
S é“ Production © &
QE Loss Circumstances of g “
3=~ | (WD (Davs) Shutdown and Removal Observations of Slug £S5 o
Hirh exit water activity -
976 | 1.80 | Discharged with charging Unable to locate ruptured
machine - Attempt to recover slug in basin chutes
within scram recovery period
failed, Croup 8 slug
Unable to reafl
2L | W59 | 2.45 | Hih exit water activity - Cap fallure. end cap date
Flushed out 35 slugs with because of
LOD psi water pressure = condition of
Rear gunbarrel removed - Cape
Process tube pushed out with
remaining slurs in it. Group 8 alug
32 .05 | Discovered during 0975 oute| Uranium split longitudi- 1257
a'e by means of high rear nally, almost entire f=31-51
pirtail reading - Discharged length of slug Truck 3
with charging machine,. &
Croup 3 slug
L9 | 648 | 1.19 | Hiph exit water activity « | Slu- badly blistered - MRG
25 downstrean slups flushed| Wedge-ghaped portion of 1-5-51
out with L0O psi water con and metal missing below Truck 6
presaure - Aft section of - | end cap.
srocess tube deribbed to &
mermit rewovale
678 1.31| High exit water activity - End cap fallure MRG
Discharged with charging T=-7-51
machine - Hesumed operatlo Truck 10
within scram recovery period. &

Croup 8 sluq
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TABULATION OF RUPTURED URANIUM SIUGS

e

, o g ) j
| =1 PR R =g =L T T P |
\ e | o | Eol B (BE | g Bafss | estenee |
: 5 | bslde |28 |27 | SEEE™ | Operating
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PTLE OPERATION

General

The maximum operating level attained in any one day during the
month of April 1952 by each of the piles, and the corresponding
equivalent percentage of the power level index, are ag follows:

B D CR F H

MWD gL8 sLo0 562 534 575
Parcent 27 270 281 267 288

D pile attained an individual new maximum operating level during
April and established an individual production record for the

month., Despite the occurrence of sixteen ruptured slugs during

a 30-day month, a new maximum total production of 68,932 MWD (113.L%
of forecast) was achieved in April. This also represents a new

per diem maximum production of 2,298 MWD/day.

On April 18 the addition of 1.8-2.2 ppm of sodium dichromate to
inhibit Al corrosion was eliminated from the process water
treatment at all piles except F. The elimination of sodium
dichromate at F pile was postponed until the April 25-27 outage
so that two process tubes (087L, 1162) containing weighed slugs
for the purpose of obtaining slug corrosion data with alum=-
activated silica-sodium dichromate treated process water could
be discharged before modifying the water treatment. The
decision to eliminate sodium dichromate was based on in-pile
data obtained from two dichromate-free process tubes discharged
from H pile during Match (P.T,-105-453). These data indicated
that the elimination of sodium dichromate reduced slug corrosion
by a factor of approximately two, with no significant difference
in film formation or type of corrosion experienceds
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During April the effluent water activity at all piles, and
particularly T pile,consistently exceeded the established maxi-
mum of 10 mrep/hour, and necessitated considerable dilution with
filtered water at 190L before discharging the 107 retention
basin water to the Columbia River., Analyses of the effluent
water indicated that the activity was due to short-lived
manganese igsotopes. The increase in manganese ig believed to be
due to an increase in manganese content in the influent Columbia
River water and/or an increase in manganese content discovered
in the last shipment of lime employed for process water pH
control. The effluent water activity is greater at F pile
because of the different process water treatment employed, i.e.,
clum-activated silica coagulation with lime added after, instead
of preceding, filtration. Unsuccessful attempts were made at F
pile during the month to reduce the effluent Mn activity by
increasing the chlorine addition and by raising the pH of the
treatment,

B Pile

During the shutdown initiated on April 1 for the April metal
discharge, a rear face pigtail survey revealed that the readings
of process tubes 0885, 0886, 0966, and 0989 were higher than
gurrounding tubea. The charges in these four tubes were back-
gseated and the rear section of the tubes and nozzles were
swabbed out. However, no conclusive evidence was obtained and
the suspected process tubes were not discharged. During the
outage an unsuccessful attempt was made to pull the B test hole
facility from its thimble, making it necessary to remove the
assembly and thimble as a unit. A new thimble was installed
with a steel plug, blank flange, and ghielding in place untll
the test hole installation could be completed during a subse-
quent outage. Upon startup a radiation survey indicated that
the temporary neutron shielding around B test hole was inade-
quate, maldng the entire far side of the pile and part of the
work area a danger zone.

During the month April, B pile was shut down six times because
of the following ruptured slugs:
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Tube No. Shutdown Started to Power
2L89 8157 P.M., April n 9221 P.M., April k
3653 3342 P.M., April 6 5:17 P.M., April 7
L086 am , ,
11056 12:03 P.M., April 15 1:2 P.M., April 16
1371 6125 A.M., April 23 9132 AJM., April 2L
0386 12155 P.M., April 29 1:32 P.M., April 29

It was possible to immediately discharge process tubes 2489 and
0386 (extreme fringe of pile) with the charging machine and
resume operations within the scram recovery period,

After flushing out 17 downstream slugs with 350 psi water
pressure and deribbing the aft section of the process tube, the
metal column in tube 3653 could not be loosened with pushing and
baokseating forces of 8000 pounds. It was necessary to transfer
L3 upstream slugs to process tube 3652 with the twin transfer
cagk, and then push out the process tube containing the rupture
and three remaining slugs. During this outage the temporary
ghielding around the B test hole was rebuilt with additional
paraffin and masonite blocks, making it possible to release the
front face and work area from danger zone status after startup.

The possibility of a water leak became apparent at B pile on
April 10 when water began to accumulate in the exit drip leg.

Tn order to accelerate molsture extraction, the COo zas flow
through the pile was increased to 1040 cmf on April 1L by
increasing the steam head to the drier and blower turbines.

When B pile was shut down on April 15 because of high effluent
waler activity, a rear face survey revealed high pigtail read-
ings on tubes L086 and LOS6. It was possible to discharge
process tube L4086 without difficulty with the charging machine,
After flushing out 21 downstream slugs with LOO psi water
pressure and deribbing the aft section of proceas tube LO0S6, the
metal charge could not be pushed with forces of 7000 pounds.
Thirty-nine upstream slugs were transferred to tube 4057 and the
process tube, containing the rupture and three additional slugs,
was pushed out in sections. The section of process tube L056
containing the ruptured slug appeared to have a small hole in
the tube. This observation was confirmed when the water leakage
disappeared following startup. A new process tube was installed
in channel 4056, and two additional steel plugs were inserted in
the B test hole thimble to supplement the temporary shielding
during this outage. ’
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Before it was possible to remove the ruptured slug in process
tubas 1371, it was necessary to flush out sixteen downgtream
glugs and derib the aft section of the process tube. During
this shutdown the installation of a new water-covoled facility
in B test hole was completed and made available for operation.
In addition, the metal discharge scheduled for May was
accomplished and new process tubes were installed in channels
1371, 3652, and 3653 (April ruptures).

D Pile

A new maximum power level of 54O MW was first reached on April
L, with 3 new maximum daily production of SLO MWD established on
April 5. A new maximum monthly production of 1L,566 MWD was
egtablished at D pile in April,

Three ruptured slugs caused the shutdown of D pile during April,
as followst

Tube No. Shutdown Started to Power
3088 1237 P.M., April 2 2:10 P.M,, April 2
0855 8:48 AM., April 7 8:00 P.M., April 8
L060 11:40 P.M., April 29  12:05 A.M., April 30

It was possible to immediately discharge proceas tubes 3088 and
1,060 with the charging machine and resume operations within the
scram recovery period. Following the 3088 recovery, D pile was
aurammed at 2:45 P.M. on April 2 because of fajlure of the #32
VSR clutchs The vertical safety rod was tied out of servicae and
operations were resumed again at 2:51 P.M,

An abnormally high Panellit pressure led to the discovery of the
ruptured slug in process tube 0855. After flushing out 29 down-
stream slugs and deribbing the aft section of the process tube,
1t was possible to push out the remainder of the metal column
with forces of LOOO pounds. During the shutdown, the #8 HCR
thimble was removed, a new thimble was installed, and the #8
horizontal control rod (the tip section of which had been
replaced on April 3-li) was reassembled and installed in the
unit. The necessary cooling water and drive connectiona wers
completed and the #8 HCR was returned to service. In additlon,
the metal discharge for April was accomplished during the 0855
outage. Startup was delayed momentarily when #11 and #19 verti-
cal safety rods dropped back into the pile. The rody were tied
out of service and repaired during the subsequent poison push
cutagee.
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Considerable binainp of the #2 horizontal contiol rod was
experienced at D 1'le during the early part of April. Conse=-
quently, during the taek of April 21 the #2 HOR was completely
withdrawn from the pile, the control rod was disconnected, and
the tip section was remotely pulled into a can and transported
to the burial ground. The #2 HOR was then reassembled with a
new tip sectlon, pressure tested, and made ready for instal-
lation, During the first available shutdown in May, it i3

planned to return the #2 HCR to service after installing a new
thimble.

DR Pile

During the scheduled metal discharge conducted on April 10, 250
process tubes were charged with eight~inch slugs under
PT-105-313-24, Three improved char ging machines, with new
mioro-switches installed, were employed during the metal dig-
charge, However, one machine was damaged during charging and
temporarily put out of gervice. Hence, a valid check of the

operational afficiency of three charging machines was again not
O obtained., During the shutdown the experimental setup installed
{n process channel 3577 (Project Bluenose, P.T.-105-507-4) was
discharged at an approximate concentration of 135 MWD/T. A
second identical setup was installed in 3577 in an effort %o
duplicate the data obtained with the first channel.e

Only one ruptured slug caused the shutdown of DR pile during
April, as follows:

Tube No, Shutdown started to Power

2192 3:17 P.M., April 23 10:48 P.M., April 2k

After flushing out L8 downstream slugy, it was necessary to
remove the rear gunbarrel before process tube 2192 could be
pushed out with the remaining slugs in it. A new rear gun-
barrel and new process tube were installed in 2192, along with
1180, and the tube was racharged with metale

During the 2192 outage, 36 process tubes located in and below
the wet zone of the upper near quadrant were checked for freedom
of movement in the graphite. All tubes were free except 2560,
which appeared to be gtuck and could not be moved from either
the front or the reare.
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Startup was delayed approximately 12 hours when several cross-
header screens became plugged during the pre-startup purge,
making it necessary to inspect and clean all crossheader
screens. During this period process tube 3538 was discharged
with the charging machine because of a high rear pigtail reading.

However, at months end a ruptured slug had not been located from
this tube,

H Pile

The water collection rate at the COp driers decreased from
seventeen gallons/day on April 1 to normal conditions on April
: 6, making a total of 320 gallons extracted from H pile following
¢ the water leak in 3565 during March.

H pile was shut down twice during April because of the following
ruptured slugs:

Tube No., Shutdown Started to Power
‘ 3088 5:43 AM., April 12 11:32 P.M., April 13
3681 8:58 A.M., April 1b  11:19 P.M., April 14

It was possible to immediately discharge process tubes 3681,
3161, and 3162 (ruptured suspects) with the charging machine on
April 1L and resume continued operations. A ruptured slug was
confirmed in process tube 3681, but not in tubes 1161 or 3162,

A dew point increase and excessive effluent water activity from
#29 rear crossheader resulted in the detection of a ruptured
slug and water leak in process tube 3088. After fourteen dowrne
gtream slugs were flushed out with LOO psi water pressure, the
metal column could not be moved with forces of 2500 pounds, It
was necessary to remove the rear gunharrel refore the process
tube, containing the ruptured slug and remaining slugs, could be
pushed out in sections. A new rear gunbarrel = .d new process
tube were installed and the tube was recharged with metal.
During the 3088 outage, the April metal discharge was conducted,
with 190 process tubes being charged with eight-inch slugs. In
addition, process tube 0777, which appeared to be stuck in the
griphite during March, was checked again for freedom of movement
and found to be free,
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Upon resuming operations, the water collection rate at the CO,
driers decreased from a maximum of sixteen gallons/day to a
normal rate on April 18. A total of 58 gallons were extracted
from H pile following the water leak in process tube 3088.

On April 10 and 11 two uranyl nitrate injections were made into
process tube 2369 to obtain delayed neutron monitoring data
under P.T.-105-LL6.

E pile was scrammed at 8:37 P.M. on April 17 because of a faulty
Panellit connection. Recovery was effected in sixteen minutese

F Pile

The following three ruptured slugs caused the shutdown of F pile
during April: :

Tube No. Shutdown Started to Power
L287 M., April L :2 P.M., April L

2659 .M., April 28 18 P.M., April 28

It was possible to immediately discharge all three process tubes
(4287, 2L93, and 2659) with the charging machine and resume oper-
ations within the scram recovery periode

6:14 P 6
2L93 9:33 P.M., April 6 10:09 P.M., April 6
8:37 P 9:

During the shutdown initiated on April 7 for the April metal
discharge, a ruptured slug was discovered in process tube 0562
by a routine rear pigtail survey and discharged without diffi-
culty. Graphite burnout samples exposed to controlled atmos-
pheres of CO, C0p, and (95% 002+5% CO) were removed from the
front of process tube 2777 during the shutdown, thereby conclud-
ing PT-105-435. A temporary graphite temperature limit of L10YC
was made effective at F pile until the graphite burnout test
data can be summarized and evaluated. A total of 429 process
tubes located in rows 12 through 19 were checked for freedom of
movement in the graphite. 145 process tubes were found to be
stuck, 2L of which had previously been free. However, 25 process
tubés which had previously been stuck were now loose. In
addition, the metal columns in 132 process tubes located in the
lower far corner (below row 15 and to the far side of column 81)
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were successfully backseated., The front and rear Van Stone
flanges of approximately 30 process tubes were inspected, and
process tube 0379 was discharged and isolated as an air tube
because of excessive Van Stone flange pitting.

F pile was scrammed at 11:10 A.M. on April 19 because of
abnormally high Panellit pressure on process tube 0378. The
tube was discharged without difficulty and recharged with solid
Al dummies. It was discovered that the pressure increase was
caused by a rubber gasket from a process tube hydrostatic leak
tester which was lodged in the end of one of the perforated Al
dummies. Apparently the gasket had been inadvertantly left in
the rear of the process tube during the leak testing program
conducted in February. If the pile had not been automatically
scrammed by the three-second time-delay relay setup recently
installed in the Panellit pressure monitoring system, the slug
jackets might have melted in process tube 0378 because of the
restriction in cooling water flow. Operations were resumed at
11256 A.M.

In order to improve the water collection at the CO, driers, the
gas atmosphere flow at F pile was increased from 1500 cfm to
3000 ¢fm on April 3. This was accomplished by employing three
driers and two blowers in the gas system, and by increasing the
steam pressure to the drier and blower turbine drives (the 150
psi inlet rating of the turbines had not been fully utilized
previously). The increase in gas flow temporarily increased the
water collection rate at the COp driers from about ten gallons/
day to a maximum of nineteen gallons/day, before gradually
decreasing to a normal three gallons/day rate on April 21. On
April 22 the C0, gas flow was returned to normal.

However, the water extraction rate began to increase appreciably
during April 23-25, and F pile was shut down at 2:05 P.M. on
April 25 to investigate the possibility of additional process
tube leaks. All process tubes in the lower half of the pile
(rows 1 through 23) were individually subjected to a 350 psi
hydrostatic pressure test. Two leaking process tubes (ou63,
0889) were discovered, discharged with maximum forces of 2000
pounds, and isolated from the cooling water system. In
addition, the metal columm in 123 process tubes located in the
lower far corner (below row 15 and to the far side of colum 82)
were successfully backseated., Seventy-six process tubes which
had been checked for freedom of movement in the graphite on
April 7 were rechecked and no significant change was observed.
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During the outage the metal discharge scheduled for May was
accomplished, and three process tubes (387L, 397L, 1371) with
leaking nozzle gaskets were investigated and repaired. In
addition, two process tubes (0874, 1162) containing slugs ear-
marked for obtaining slug corrosion data with the alum-activated
gilica-sodium dichromate water treatment were discharged (P.T.-
105-503-E). Sodium dichromate was eliminated from the water
treatment at F pile, and 6 process tubes (087L, 1162, 2369, 2377,
2676, 3871) were charged with weighed slugs for obtaining slug
corrosion data with the alum-activated silica treatment without
dichromate.

Following startup at 1:26 P.M. on April 27 the water collection
rate at the CO2 driers averaged thirteen gallons/day for the
remainder of the month.

An unsuccessful attempt was made at F pile to reduce the
abnormally high effluent water activity (due to increased manga-
nese content) by increasing the chlorine addition. Also, the pH

: of the alum-silica-dichromate treated process water was increased
a from 7.3 to 7.7 on April 21 in an effort to eliminate the
manganese, However, this resulted in increased Fe concentration
and accelerated film buildup on the slugs. It was necessary to
reduce the pH from 7.7 to 7.5 and finally back to 7.3 again
before the film formation returned to normal.

RUPTURED SLUGS

Sixteen instances of in-pile uranium slug failures occurred
during April, bringing the total number to date to 170. The
attached table presents all data available at months end regard-
ing these sixteen ruptured slugs. It was possible to success-
fully discharge eight of these ruptured slugs with the charging
machine and resume operations within the scram recovery period.
Eight Group 8 slugs were included in the slug failures during
April, bringing the total number to date to 37.

% PROCESS DEVELOPMENTS

A series of four tests were recently completed at H pile in
which the 105 Bailey flowmeters were checked against the rate of
drop of filtered water level in the 190 storage tanks. These
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drop tests indicated that, after investigation and accounting:
for all intermediate water leakage and useage, approximately 5
percent more cooling water is flowing through H pile than indi-
cated by the 105 flowmeters. It is being recommended that the
flow meters at H pile be corrected accordingly, which will
result in a paper increase in power level of approximately 25
MW. It is also being recommended that the 190 drop tests be
adopted as a standard means of checking pile cooling water flows.
It is planned to perform 190 drop tests at B, D, DR, and F piles
in the near future to check the possibility of similar errors.

A review of all graphite burnout data available to date, par-
ticularly that recently obtained from samples exposed at [30°C
in channel 2682-F, has.led to a recommendation that the maximum
graphite temperature be relaxed from 380°C to L10°C at all
plles. At this temperature it is estimated that the graphite
burnout rate would be only 1.8%/1000 days, The recommendation
has essentially been approved by management and should be made
effective early in May. F pile is currently operating with a
temporary graphite temperature limit of L10°C, following the
conclusion of P.T.-105-435,

The existing corrosion limit on pile power levels is currently
undergoing revision. Instead of a maximum outlet water temper-
ature of 80°C for all process tubes, the revised corrosion limit
will be based on a uniform allowable slug corrosion of 6 mils
(assuming a minimum canwall thickness of 10 mils and a maximum
scratch depth of L mils). This will result in an outlet water
temperature limit of approximately 950C in the central zone and
a limit in the neighborhood of 75°C in the fringe zone, due to
differences in exposure period. Correlation of slug corrosion
data obtained to date has indicated that the corrosion is a
function of slug surface temperature and slug power generation.
Consequently, the revised corrosion limits will also be based on
tube power generation. In addition, data recently obtained from
slugs subjected to dichromate-free cocling water at H pile have
indicated that the elimination of sodium dichromate reduced slug
corrosion by a factor of approximately two. The new corrosion
limits will be increased 25 percent to take partial advantage of
the elimination of sodium dichromate at all piles during April.
Hence, the new corrosion limits established on dichromate-free

M0

N 1

|\|l
—!

[T . TR SRy W " L A I

:%3

[ TR I A TO L R O L T



%W:. b A il

D . ““{ﬂ—-"‘
; ‘ﬁi}ﬁjﬁﬁﬁ§%

- 11 - "~ May 5, 1952

cofrosion data will be based on outlet water temperature and/or
tube power generation, whichever is limiting. These revised
limits, which are scheduled to go into effect at all piles in
May, should not necessitate any pile power cutbacks during the
gummer months. The existing maximum outlet water temperature of
800C has already become limiting at all piles and would require
power reductions if continued in effect.

Tests in progress at H pile to determine the effect on film
formation of low iron concentration in ferric sulfate treated
process water were concluded during April. For two purge
periods the iron concentration of the process water at H pile
was decreased from a normal content of .J15 ppm to an average of
.005 ppm, by increasing the ferric sulfate coagulant from 3 ppm
to approximately 12-15 ppm. This resulted in a considerable
reduction in film formation, as measured by the decrease in pro=-
cess water flow at constant power level. With normal Fe concenw
tration (.015 ppm) a 133 gpm decrease per day was experienced.
With 005 ppm Fe concentration, the decrease/day was 50 gpm and
23 gpm for the two test periods respectively.

Slug corrosion data obtained to date with 65°C and 95°C filtered
water in the 105-D flow laboratory ras indicated that consider-
able pitting corrosion is experienced at pHs of 6.2, 6.7, and
7.2. Corrosion data obtained with the recirculation setup in
the 105-F flow laboratory have indicated that corrosion rates
with total solids concentrations of 6 ppm and 12 ppm are con-
siderably less than corrosion losses experienced in the piles
(filtered water has approximately 90 ppm total solids). The
corrosion rates with the 12 ppm water were lower than with the 6
ppm water, contrary to expectations.

A1l television equipment required for the experimental rear
force monitoring system have arrived.- Oonstruction of a mockup
structure simulating the rear face of a pile is in progress at
189-D to check the operation of the television camera and
viewers,
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PRODUCTION TESTS

1,35 - Graohite Burnout and Trangport

Graphite burnout samples exposed to controlled atmospheres of
CO, COo, and (95% CO2 + 5% CO) were removed from the front of
process tube 2777 during the April 7 discharge at F pile to con-
clude PT-105-435. The samples had been maintained at a nominal
temperature of 430°C for an exposure period of apvroximately 2
months. Upon removal it was discovered that the CO and (95% COo
+ 5% CO) samples had been allowed to run dry during the test,
thereby making data from these samples unreliable. The graphite
exposed to a COp atmosphere is presently undergoing analysis.

LL6 - Delayed Neutron Monitoring

On April 10 and 11 two uranyl nitrate injections were made into
process tube 2369 to obtain additional data with delay neutron
monitoring equipment. Uranyl nitrate was injected at a constant
rate until an initial indication was obtained with the beta moni-
‘ toring equipment, at which time the delayed neutron monitoring
indication had increased 25 fold, demonstrating its sensitivity.
Data obtained with a second. delayed neutron monitoring system
ingtalled in the sample room revealed that the high neutron back=-
ground previously obtained with the chambers located on #23 rear
crgssheader wag due in part to photo neutrons originating from a
-Do0 reaction. The tests also demonstrated that the uranyl
nitrate hangs up in the process tube and is subjected to more
than a two second exposure in the pile, as originally thoughte.
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505K - Irradiation of Glass Balls (Ball 3X System)

WIRIR
During the April 10 discharge at DR pile, graphite iy
process channel 2577 was charged with a specially constructed
grarhite "boat" containing six 3/8" dia., Al-coated glass balls
intended for use in the ball 3X safety system. It is planned to
subject the glass balls to neutron bombardment for one month to
determine the resultant gamma-ray activity and radiation damage.

3 Encls.
1. Comparative Reactor Performance
2. Pile Outage
3. Tabulation of Ruptured Slugs

PAULOVICH/ww

Distribution:
Cy 1 - Addressee

A

RN TR RN EL LR

e wa . [EES LRI S -

B T L R ST I L T AR TR U ER R A

78

LI

g



b

=T ot L

o [
REACTOR QUTAGE - APRIL, 1952

; B D IR P H  Total
Metal Discharge 2.7 26,4 2hey 18.8 9L.8
Ruptured Slug Removal 794 30.0 21.7 2.3 25.L 158.8
Stuck Charge Removai 2.9 2.9
Production Tests 2.5 767 10.2
Reactor Maintenance 8.9 11.2 T2.1 92,2
Removal of Restriction

in Process Tube 0.3 0.8
Panellit Failur; 0.3 0.3
Plugging of Crossheader

Screens "12.2 12.2

Total Hours 106.5 38.9 71.5

110.7 Lh.5 372.2

mo
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2) Timc Onorated Efficicncy g Hours Operated
Total Hours In tlonth
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- SSiHIEY
W.%“P COTJP\‘?A’I'(f TLACTON ‘Pn“.l-.FORI\IICE AIL ( "BEa
3-25.52 - - ' =
REACTCR B D DR F H TOTAL
Initial Startup D-25-LL [L2-17-0L [L)=3=50 [2~25-L5 [1L0-20~L9
Design Power Levol (MW) 250 250 250 250 L0
Pdys Since Startup 277k 2692 575 | 2622 o2y
paximum Power Level
Attained to Date (M) 560 540 5715 575 605 | 2855
waximum Power Level
NDuring Month (¥WD) 548 540 562 53k 575
average Opgrating
Lovel (o)t i 452 51% 532 196 562 513
otal wactor Outagy Hones 106 .6 38.9 ! 71.5 110.7 L5 37242
Tine Opcrated f
Efj"‘l.l.]i':rlc'/' (1)(_ 8502 9!406 9001 8’-‘-.6 9308 89-7
WD Produccd - Plutonium 11,573 : 1h,566 11k,375 112,59k 115,82L | 68,932
MNT Discharged - Plutontium 16,311 | 6,423 l21,291 [22,228 11,399 80,649
| .
/D In Reactor ) 78,588 | 82,663 !6L,275 |60,871 |76,6L0 | 363,037
M+D In Reactor Basin 123,10l
Toans of Metal Charged 26,47 10.29 | 35.76 37.95 | 24.60 1135.07
|
Tons of Metal Discharesd 26,96 i 10466 | 34,37 38,45 | 23.83 {134,27
Tons of Metal In Reactor 1205,.58
Tons of Metal In wsactor Basin 205.28
Tons of Metal In 103 Storage "im ! 95.98
Average Dischargze |
Concentration (1 :D/I) 605 | 603 619 578 éol 601
Scheduled Shutdovms 1 0 1 1 0
Carbon Dioxilde
Concentration (%) 98.0 97.4 96.9 971 92.2
Highost Graphite
Temocrature Secorded (°C) 369 380 315 L5 365
Cutlot “inter
T wper~ture (OC)+ 66.6 62.8 60.9 63,2 61.7
Inlct “later
Tempsrature (OC)H 10.9 10.9 10.7 | 10.6' 10.9
1 , .
Ppocees “ater Flow (rom)™ 36,378 8,7L0 40,828 | 36,565 | 42,990
Taxdmum T flucnt
Jater Activity (mrep/hr) 15.h 10,8 1 12,2 21.L 15.0
1) Average Cperating Level = M9 Produced « 2L 3) Months End Data

Average of Last Five Days {EC)
of Equilibrium Operation
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DECLASSIFIED

TABULATION OF RUPTURED URANIUM SLUGS =

]

o
o 'EOr\ g r~ b
. [y § Ej E}‘Q Eé 2 g ., %? Assigned
Date 5 Sl *5% - ohg F.:v Operating
1) Carned )E uog B % - *3 o & o Production |
. 3 2) Charged < -l N g & | waQ S & Loss Circumstances
2 & Ruptured S 18 B S en | && 1SE M Tavall  Shutdown and Re
155 3088-D 1§ B-2-51 22l | 291 { 5.4 | L39| 520 Lo .08 | High exit water a
2) B8-22.51 Discharged with ¢
3) L-2-52 machine - Resumed
within scram reco
)
154 L287-F |1) L-16-51 | 332 { 231|L.3| 329 | 535 52 | .097| High exit water &
2) 5-8-51 Discharged with ¢
3) L-l=52 machine - Resumet
within scram recc
157 2u89-B 1) 7-17-51 | 234 | 357| 6.5 | L6 | L6S 57 .12 | High exit water
2) 8-14-51 Discharged with -
3) L=L-52 machine - Resume
within scram rec
180 3653¢B | 1) 1-5-51 39 [ 1h9 {2.6( 365 L65| L7 |5L | 1185| 2.5k [High exit water a
2) 1-23-51 Unable to move me
3) L-6-52 after flushing ou
gtream slupgs - T:
43 upstream slugs
with twin transfe
Pushed out tube ¢
rupture and 3 remn
159 2L93-F |1) b-1L-51 | 334 | 263|5.3|L65 525 | Ll Ls | 61 .12 |High exit water :
2) 5-8-51 Discharged with «
3) L-6-52 machine ~ Resume
“ [within scram recs
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TABULATION OF RUPTURED URANIUM siucs - APRIL 14SZ /
o
. Bs |, 8
) © ssigned ‘ 9
gg ‘é £ Operating Y 8
2o & Id & | Production ) © s
EEv-Ral ) Loss Circumstances of Q “
ch> & 13& DY Mava) Shutdown and Removal Observations of Slug | (o]
Lo .08 | High exit water activity - End cap failure. MRH
Discharged with charging §-2-51
machine - Resumed operations Truck 2
within soram recovery pericg &
Group 8
52 097! High exit water activity - End cap failure, MRG
Discharged with charging i~16-51,
machine - Resumed operation Truck b
within scram recovery perio; &. ‘
57 | .12 | High exit water activity « End cap failure, MRH
Discharged with charging 7-17-51
: machine - Resumed operations Truck 9
! within scram recovery period &
l Group 8
L7 5L 1185| 2.54 |[High exit water activity - End cap off = Longitudinall MRG
Unable to move metal column split thru center of slug, 1-5-51
after flushing out 17 downe Truck 5
stream slups - Transferred
L3 upstream slugs to 3652 &
with twin transfer cask -
Pugshed out tube containing
rupture and 3 remaining slug
L1 LS 61 .12 |High exit water activity = End cap failure, MRH
Discharged with charging L=1-51
, machine - Resumed operations Truck 9
\ ritm scram recovery period, &
___& (P.T.~105-103)

i i '
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|
‘TABULATIDN OF RUPTURED URANIUM SLUGS

- 8 o 5 £ -
18 (3R R T8, 18T | Assigned
bate | 5 | 2glBe |8 |4 | SAHPY | operating
o R Ommned T | CEREES B BT R - | Production
3 g 2% Charged B % E £ é £ | @A "o g' Loss Circumstance
= £ 3) Ruptured [ = lw & o | me 138 [Teemy (Davs) Shutdown and F
160| 0855-D | 1) 12-8-50 |LL7 256 | 5.5| L71 {535 | 38 37 | 1349 | 2.52 jAbnormally high Pi
2) 1.16-51 pressure - Aft se
3) L-7-52 process tube deri)
‘ permit removal.
i
161 0562-F | 1) 8-8-50 |558 | 24,8 5.8 | 559 | 535 52 .097 [Discovered during
‘ 2; 9=28-50 outage by rear pi|
3) L-7-52

- Discharged withc
culty after backs:
1000 pounds,

162] 3088-H | 1) 8-25-51 200 | 378 6.4 W96 | 575 L8 55 | 1191] 2.07 Hipgh effluent watt

2) 9-25-51 and dew point inci
3) L-12-52 slugs flushed out
psl pressure = Ne¢
remove rear gunbazx
out tube & remaini
Tube leak at rupt
163 3681-H| 1) B-31-51 | 202 | 396| 5.9 529 | 57% 124 .22 |High exit water at
2) 9-25-51 " Discharged with ot
3) L=14-52 machine - Resumed
within scram recov
164  LoB6-B | 1) 6-14-51 | 262| 297| 5.3 37L| 508 19 | .037 JHigh exit water ac
2) 7-28-51 Discharged with cb

machine - Unable t
because of rupture

3) L-15-52
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ABULATION OF RUPTURED URANIUM SLUGS

g |ia 5 .
5 ?,‘, 4@5 Assigned 2 (‘:%
o i ? = Oparat#ng ] B
o i ?]ﬂ' Production i ) b
e 2 H Loss Ciroumatances of g “
LE 188 (WD (qugT Shutdown and Hemoval Ohservations of Slug & xd
| 35 37 | 1349 | 2.52 |Abnormally high Panellit End cap off MRO
* pressure - Aft section of 12-8-50
process tube deribbed to Truck 2
permlit remaoval. &
52 ,097 |Discovered during discharge End cap off. MIG
outage ty rear pigtall survey 8-8-50
- Discharged without diffi- Truck 1
culty after backseating with
1000 pounds., &
3] L8 g5 | 1191] 2.07 High effluent water activity| Uranium split failure. 167-T
» and dew point increase - 14 8-25-51
slugs {lushed out with L0O Truck 1
‘ psi pressure - Necessary to
remove rear gunbarrel to pusﬁ &
out tube & remaining charge -
Tube leak at rupture. Group 8
5 124 .22 |Hiph exlt water activity - Slug split diaronally into ZRG
Discharged with charging two pieces 8-31-51
machine - Resumed operations Truck 9
within scram recovery perijod &
Group 8
5 19 .037 |High exit water activity - End cap failure, MRH
Discharged with charging 6-1L-51
' nachine ~ Unable to start up Truck 11
vecause of rupture in LO56. &
Group @
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DECLASSIFIED

TABULATION OF RUPTURED URANIUM SLUGS

bR, RN ) T, N

o 8 (i)
::1 13 e :d'j @ ':rj ra -E‘ El:).r\ .
S R R e R R - O B e
Date o Soide g% - 3 S rx gF~ | Operating
1) Canned o LBl | ee E H 5 5 & g | Production _ |
. 8 2) Charged = | 2|3 s Ez|wo|oE Loss Circumstances|
= & 3) Ruptured 3 =l % S solaa 1SE MTwpYd( Davs ) Shutdown and Rei
165 | LO56-B 1) L-28-51 335 | 3.6 | 186|358 |505 | L3 L | 9k6 | 1.89 Bigh exit water acti
P) 5-16=51 nable to move metal
3) L-15-52 ter flushing out
tream slugs - Trant
N pstream slugs to L!
_H win transfer cask -
ut tube containing
remaining slugs,
166 | 1371-B 1) 6-11-51 287 | 6.3 | 3713 540 | L8 60 [10L6 | 1.94 FLigh exit water act
2) 7-11-51 Aft section of proc
3) L-23-52 deribbed to permit
167 | 2192-DR | 1) 191 307 |5L5 098 | 1.83 |High exit water ac
2) 10-15-51 Flushed out L8 dow
3) L-23-52 slugs - Rear gunba
removed - Tube and
slugs pushed out.
lou| 2659-F | 1) 10-22-51 |1L5 262 | 355 L5 .13 |High exit water ac
2) 12-5-51 Discharged with ch
3) L=?28-52 machine - Resumed
within scram recov
166 03535<B [I) 1-5-51 162 555 30 .005 [High exit water ac
2) 1-23-51 Discharged with ct
3) L=29«52 machine - Resumed
within scram recow
170 | LO6O-D [1) 2-12-51 419 617 1520 13 .025 |High exit water ac
2) 3-7-51 Discharged with cb
’ 3) L4-29.52 machine - Resumed
‘ ‘ within scram recov

R
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TABULATION OF RUPTURED URANIUM SLUGS Q"
3
R 5 3
iolks 551gged o g
+ &P~ | Operating af o
2 & 4 & | Production . © o
17l E Loss Circumstances of o g “
+ Be | (uwp) (Days) Shutdown and Removal Observations of Slug €3 o=
3 Ll | 96 | 1.89 High exit water activity = End cap off - Wedge-shaped MRG
nable to move metal column portion of slug detached Lj=28-51
ter flushing out 21 dowm- below cap base, Truck 5
tream slugs - Transferred 39
pstream slugs to U057 with &
win transfer cask ~ Pushed
ut tube containing rupture & Group 8
remaining slugs,
60 |10L6 | 1.54 High exit water activity - |Can sidewall failure - ZRG
t section of process tube |Wart-like swelling on side 6-11-51
deribbed to permit removal., |at failure, Truck 11
; &
Group 8
E
E 098 | 1.83 |High exit water activity - |End cap missing - Slug End cap
Flushed out 48 downstreanm disintegrated into about data not
slugs - Rear gunbarrel 10 piecess legible,
removed - Tube and remaining »
slugs pushed out.
LS .13 |High exit water activity = Slug split longitudinally 173-0
Discharged with charging 10-22-51
machine - Resumed operations Truck 6
within scram recovery period &
. Group 8
36 L0565 [High exit water activity - End cap failure, MRG
Discharged with charging 1-5-51
machine - Hesumed operations Truck 2
: within scram recovery period &
13 .025 |High exit water activity - $lug blistered considerably MRG
Discharged with charging End cap off ~ Two longi- 2-12-51
machine - Resumed operations|tudinal cracks in can = Pind Truck 6
within scram recovery period e in can near crack. &
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TO

FROM

SUBJECT:
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Files, Operations Division (TIRU) R./l%xm DATE: June 6, 1952

and Donald U, Sturgsg

K. F, Paulowich

179 AZEAS UONTHLY ZITTRT - AT 1652
ool JUERIEIERN » Lo SN s hael 14
Theaies v L Adendd

General

The maximum aperating level attained in any one day during the
month of Hay 1952 bty each of the viles, ani the corresnieniing
equtvalmnt pbrcen+age of the ~zcouer level indev, are as follows:

B D IR i F
U 559 555 579 578 520
Percent 27% 279 285 239 269

D nile attained an individnal new maximum orerating level during
May and D, O and T n»niles established individual production
records for the month. Desnite ti'e occurrence of 12 ruptured
slugs and wet grapnite difficulties at H nile, a new maximum
total oroduction of 72,601 4D (115.L% of forecast) was achieved
in May., This also renresenfs a new ver diem maximum producticn
of 2 3&2 MYD per day.

The maximum graphite temperature limift wns relaxed from 390°C to
L10°C at B, D, LR, and H piles on ay 21, Inasmuch as the maxi-
mum outlet water temperature of 80°C necessitated anpreciable
power level cutbacks at B, D, and F piles during May, a temporary
sutlet water temperature limit of 350 was made effective at all
piles on May 29, until new cerrosion limits based on dichromate-
free process water can be established. The revised corresion
linits should be rut intn effect Aduring June,

339 process tubes at DR and H piles were charged with 8=inch
slugs (P.T.-105-313-2M) during May. This brinzs the total now in
DR and H piles to 1209 ‘process tubes, or 39% of the 100,000 3-
inch sluzs scheduled to be charged. S-inch slugs are scheduled
to be charged into the lower two-thirds of B, D, and F nlles
beginning in June,

.Pages No

Ths Document conoslsts of

SYERNMENT

i 4



Files June 5, 1952

.B Pile

During the month of May, B pile was shut dawmn four times tecause
of the following six ruptured slugs:

Tube Mo, Shutdown Started to Cower
ggg%‘:‘z 1:23 P.M., May 3 1151 2.iL, May 3
gggg 1:30 P.M., May L 3318 P.il., May §
3278 1255 P.M., May 13 5:25 P.i., May 1bL
2L61 11:58 A.M., May 19 12:38 P.f., May 19

It was oossible to immediately discharge orocess tuves 3088 and
21161 with the charging machine and resume operafions within the
scram recovery periode

After flushing out 21 downstream slugs, the metal column in tube
2170 was discharged with a meximum force of 2000 pounds without
0il lubrication. A new process tube was installed and recharged
with metal. An abnormal increase in Panellit pressure led to the
discovery of a second ruptured slug in process tube 2062 during
the same outage. After flushing out 48 dovmstream slugs, the
metal column in tube 2052 could not be loosened with forces up to
6000 pounds. It was necessary to transfer seven upstream slugs
to process tube 2061 with the twin transfer cask and remove the
rear guntarrel before the tube containing the remaining slugs
could be pushed out. A new process tube and zunbarrel were

" installed and the tube was recharged with metal. An examination
of process tube 2062 revealed a small hole in the tube in the
ricinity of the ruptured slug, accounting for a slight increase
in the moisture removal rate at B pile on May 3 and L.

On May 13 it was possible to immediately discharge susvect
orocess tube 3178 with the charging machine. However, electrical
difficulties with the discharge elevator delayed startup attempts
until 5:57 P.M., at which time it was impossible to recover,
Examination of the metal column discharged from 3178 revealed no
ruptured slug. A rear pigtail survey indicated that process tube
3273 was also reading high. Consequently, the metal colum in
nrncess tube 3273 was discharged with the charging machine.
Zrocess tubes 3178 and 3279 were both recharged with regular
metal. During the outage approximately 70 process tube orifices
and the corresponding Panellit gauges were changed. In addition,
a new process tube was installed in channel 2961 and recharged
with regular metal.
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A temporary discrepancy in metal inventory on May 15 was resolved
on May 15 when two missing sluzs were found on a maintenance nhigh
1ift.

B aile was scrammed at 1:89 2.M. on May 19 when the lo. L Deckman
was inadvertantly by-passed while attenmpting %o calilbrate *he
“~, 1 Bec'aran. aecovery as effected in three minutes.

Diring the shutdown initiated on May 27 for the May metal lis-
crarge and A Rala shipmen®, a facility for cnarging and discharg-
ing a poison column ‘luring pile operaticsn was installed on tube
1277 and successfully tested (PT-105-1-IK).

D Pile

A new maximum vower level of 555 W was first reached on May 1k,
with 2 new maximum daily production of 555 HJD established on

way 15+ The power level increase at D nile ‘during May was
attributable to improved grapnite lattice conductance and the
return to service of the #2 horizontal control rod. A new maxi-
mum monthly production of 15,379 ¥WD was established at D pile in
May.

Three ruptured slugs caused the shutdown of D nile during May, as
followsse

Tube Mo, Shutdowmn Started to Fower
112A5 10:09 .M., May 1 1035 Puf., May 1
2381 7:0L ALV, May 29 7:36 AL, May 29
L135 1:10 4.7, May 30 ©1:35 AL, May 30

It was possible to immediately discharge all three nrocess tubes
245, 2921, 1,185) with the charging machine and resume oper-
ations within *he scram recovery period.

The D pile was shut down on May 5 to conduct the metal discharge
for the month of May. During this outage an attewpt to remove
the No. 2 horizontal control rod thimble resulted in the thimble
breaking into two sections and damaging the transport can, making
it necessary to substitute another can before the thimble removal
could be complated, The graphite channel was vacuumed and the
step plug installed. Considerable difficulty was encountered
while inserting the thimble ani the thimble was damaged in geing
throuch the step nlug. This required abandoning the thimble and
installing a new thimble. A 2as seal was made with considerable

B
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Files June 6, 1352

difficulty, a full length traverse was made,, the gra~hite was
installed, the thinble was pressure testad, and the llo. 2 nori-
+antal control rod was returned to service telnre shbartul.

Taring tne latter part of My, consideratle difficulty was
encountered with ti2 Yo. § horisontal contral rod binding in tne
nile. (n ay 21 <he installition >[ a front face crosshead
nressure monitoring systen was completed at O pile except Ior
i ndividual Panellit gauges. nile awalbing delivery of the
Sanellit gauges, a .deise gauge is remporarily teing utilized to
ahtain indiviiual crossheader oressure Jata,

During *hs month the excavaticn of an extension to the cormon D=
L0 effluent water crib waz started in order to increase the flow
of contaminated effluent -jater through *he existing criba

Di Pile

With the exception of two Panellit scrams and the scheduled metal
discharge, DR pile operated the entirs month without incident at
an equilibrium power level of approximately 5460 MW, A new maximum
monthly production of 16,475 /D was established at DR pile in

Nay . ‘

DR pile was scrammed at 5:00 P.!M. on May 7 due to a leaking
Panellit gauge (1071). Operations were resumed in fivs minutes,
The DR pile was scrammed again at 1:53 A.M. on May 13 due to a
second leaking Panellit gauge (2961). Recovery was effected in
nine minutes.

During the scheduled discharge initiated on May 15, the metal
aolumn in process tubte 1371 was discharged because of a hipgh rear
pigtail reading. However, examination of the charge revealed no
ruptured slug. During the outage, the granhite boat containing
six 3/8" diameter Al-coated bhalls intended for use in the ball 3X
safetv system were discharged from channel 2577 after an irradia-
tion vericd of one month.

In addition, uranium imnregnated granhite samples were csharged
into channel 276l for North American Aviation under PT-105-5L3-SR.
Two process tubes containing a total of 31 8-inch slugs
(PT-105-313~2Mp were discharged for examination after an exnosure
of anproximately 330 MWD/T. YNo unusual slug characteristics were
observed, The pile was started to power at Ls53 P.M, on May 16,
However, at 10:40 P.M. it was necessary to shut the pile dovm

Sihed
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Files -5 - June %, 1952

because of insufficient control rod for turn-around. B8ix

additional temporary noison columns (0731, 1233, 126k, 3752, 3933, LO71)
were charged and continued operations were resumed =t 12:01 1.,

on Hay 17,

T Pile
A new maximum monthly oroduction of 15,765 il/D was established at
F pile in May.

Cnly one runtured slug caused the shutdown »f I pile during iHay,
as follows:

Tube o, . Shutdown Started to Power

0554 9:1l Alil., Hay 2L 9Ll AL, May 24

It was possible to immediately discharge the rurtured slug in
process tube 0554 and resume operations within the scram recovery
nariod.

T pile was shut down five times because of Panellit scrams during
¥ay. The pile was shut down at 11:37 P.il. on May L because of an
incorrect oressure trip setting on zauge 1536, Recovery was
effected in 15 minutes. The pile was scrammed at 7220 P.M. on
May 5 and again on 1:22 A.M. on May 6 because of a pressure trip
on Panellit row 15. The exact difficulty was not determined and
operations were resumed in 15 and 9 minutes respectively., F pile
was scrammed again at 3:11 A.l. on May 6 because of a low
pressure trip on gauge 1583. Examination revealed tnat the gauge
had a pin point leak due to corrosion at the point wherz the
pressure inlet was brazed to the Bourdon tube. The faulty gauge
was revlaced and onerations were resumed at 3:15 A.ll. F pile was
also scrammed at 2:31 P.M. on May 20 when a single-strand circult
jumper failed while changing several Panellit gauges, thereby
shorting out the Panellit board, Cpsrations were resumed at 2:Lb
P.Me

The water collection rate at the CO. driers decreased from 10
gallons per day on May 1 to a normai rate of L gallons per day on
May 8, making a total of 112 gallons extracted from F pile
fcllowing the removal of leaking process tubes 0L63 and 0889 on
April 23-25,

An attempt was being made at months end to locate the excessive
leakage (approximately 3000 cu. ft./day) of CO, nile atmosphere

which has existed at I' oile since the major shutdown in early

March by employing the helium leak detection equipment used at B

pile under PT-105-506=A g mmmmmeersmmremmme 88
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H Pile

The following two ruvtured sluss ocnurred at i pile during the
month of May:

Tube ‘oo Downtime Started to Power
3251 3:53 AL, ay 16 asn8 ALv., vay 13
2799 11:30 P, HMay 19 7:53 2., May 21

Turing the scheduled cutage initiated on Hay 12 to conduct the
metal discharge for May, it was discovered while charging pro-
cess tube 1559 that the near charging machine was lamaging the
slugs. The slugs from this tube were removed and. new slugs were
charged with the other charging machine. Inasmuch as it was not
inown waen this condition began, several sluzs were splined out
“rom the front of process tubes on crossheader Y¥o. 7 ani

~inspected. It vas discovered that these slugs were only slightly
scratched and were allowed to remain in the nrocess tutes. The
near chargine machine was adjusted and operated satisfacteorily
during the remainder of the charging operaticn. During the
outaze the front and rear Van 3tone flanges of approximately
sixty process tubes were examined. HNo deep corrosicn pits were
noted. ~

In addition, a 1.L5" diameter zaluminum tube enclosing aluminum-
jacketed quartz capsules containing graphite specimens and
various gases was installed in process tube 0775 in order to
oktain additional in-pile data on zas-jraphite reactions P.T.-
175-50,-E), The experimental tube set up satisfactorily leak
tested and nut into operation.

Durins the discharge outage an attempt to check the onerational
characteristics of the hot water recirculation sy=tem at H nile
was delayed approximately four hours when 2an unmarked blank in
the return line adjacent to the bottom of the near front riser
could not he immediately loca*ted. However, a satisfactory test
was nonducted from 5:90 P.%. to 3:30 P.M. on May 12. However,
water hammer encountered in shutting down the steam injector
resvlted in 2 steam leak at the injector flange, which was
velieved at first to be a gasket leak. However, it was subse-
quently discovered that the steam injector was actually cracked.
At the conclusion of the shutdown, the 15 unbonded 9-inch
enriched uranium AL alloy slugzs exposed in preccess tube 047k
since November 21, 1951, were discharged (P.T.-105-572-A).. A
reactivity decrease of 7-8 §nhours was noted, comparing favorably
«4ith the 8-9 inhour increase otserved -hen the enriched c¢nlumn
was charged.
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Y pile was shut dowm at 5:23 A.M. on May 12 bernause of the loss
of pressure on the 0-13 circulaticn system resulting from a
recirculaticn mumn failure, Jnarations were resumed 1t Re55 ALM,
Lfter reachinz a nower level of approximately 4no MY a loss of
reactivity (arnroximately 75 inhours) caused H nilas to te shut
jown at 9:63 4.i. on May 16. Because nf lcw ~raphite temp2ra-
tures, a uater leal was suspected in the near top norticn ct “he
nile. The rear nigtails on the near side of rows 1 through 30
were surveyed without a positive rupture indication. The thimkle
of the P-13 recirculaticn ecui-ment was satisfactorily nressure
tasked twice., The metal columns in approximately 30 process
trbes located in rows 22 through 31 and columas 57 throngh 950
were satisfactorily backseated, All process tubes in rows 39
down throngh 32 were.individually subjected to a hyirostatic
pressure test from the near extremity of the pile to and
including vertical column 71l.

Tt was discovered that process tube 3251 was leaking and could
not he backseated., The rear gunbarrel was removed and the pro-
cess tube was pushed out containing the entire metal discharge.
A new flexible rear gunbarrel was installed with difficulty and
a new orocess tube was recharged with metal. Examination of the
colurmn ‘ndicated that 3251 contained a ruptured slug in the
vieinity of a large hole in the process tube. After replacing
the cracked steam injector with a duplicate model from DR pile,
the hot water recirculation system was started at 5:12 A.M. on
May 17 and successfully employed for the first time to uniformly
heat up the wet graphite in any pile. Tolerable radicactivity
readings were exnerienced in the valve pit and on the front face
of the pile. After removing a total of 8L zallons, H pile oper-
ations were resumed at 9:08 A.M., on May 13. However, after
attaining 200 MW it was necessary to shut I pile down again at
11:30 P.M. on May 19 because of insufficient reactivity due to
wet graphite resulting from the rupture of tube 3261. During
the shutdown a rear pigtail survey indicated an additional
ruotured slug in process tube 2739, which was easily discharged
with the charging machine. The hot water recirculation equip-
ment was utilized again starting at S5:U5 P.M. on May 20 and the
pile was started to power at 7:58 P.M. on May 2l,after removing
238 gallons of water.

At 1:15 A.M. on May 23, H pile was scrammed due to a low
pressure trip on Panellit gauge 3268, Operations were resumed
at 1:27 A.M.
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After reading LOO MW H nile was scrammed again ~t L0 PUH,
kecause of a low cressure trip on Panellit zauge L6576, The pile
was unibtle to recnver because of insufficlent reactivity. The
hot water recirculation system was used again “eginning at 7:25
2.4. and continuing only until 5:10 A.¥. an May 2L, in order fo
12llovw the reactor to cool off slowly. Durin: this ~uzaze, the
water injection esquipment installesd in nprocess sinnel 3274 in
conjunction 'rith zas melsture determinaticns conducted with “hs
G.Z. dew point recorder (P.T.-115-579-1) was dischargsd and ra-
charged with regular metal. All contrel rods were withdravn at
2:25 ?.¥M. on May 2L but no indication of reactiwvity was
chtained. It was necessary to discharge the poison in nrocess
tutes 3397, 2%79, and 1430 hefore continued oneratinns could be
resumed at 9:5L P.M,.on May 2L, The moisture remowval rate 1t
the 00» driers gracdually decreased “during the renmainder of the
month from a maximum of 113 gals./day on ay 27 o 19 sals./day
on May 31, bringing the total water collected to date from the
3261 leak to 995 zallons.

RUPTURED 3SLUGS

Twelve instances of innile uranium slug failures (including two
ruptured slugs in the same process tube, 3033-B) occurred during
May, bringing the total number to date to 182. The attached
table presents all data available at months end regarding these
twelve ruptured slugs. It was possible to successfully dis-
charge seven of these ruvtured slugs with the charging machine
and resume overations within the scram recovery veriod. Nine
Group Eight slugs were included in the May slug failures,
bringing the total number to date to Lb6.

PRCCESS DEVALOPMENTS

Trhe hot water recirculation system employed at H pile during ilay
consists of a 12-inch line which returns 2000 gpm of effluent
water from the top of the rear riser to a pump and steam
injector (rated at 40,200 poundis per hour) in the valve pit and
then to the too of the near front riser. During the operation
of the recirculation system, approximately 30,000 pounds per
hour of 225 psi steam were injected into the system in order to
control the ovile heating. This reduced steam injection resulted
in congiderable vibration of the system and caused two pressure
gaures to snap off during operation., Ev adjusting the steam
injection so that the water temperature decwnstream of the
injector was 85°C, it was possible to uniformly heat up the pile
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in approvimately three hours. At equilibrium nperaticn, the
maximum outlet water temrerature and the graohite tenperature
vere stabilized a% aprroximately 1197 and 70°C rasnectively.
wWhile initially utilizin- the systam Wring the Mar 17 onbae, 1
cnolar nrior to the driers wag inadvertently oparated unt 25
allong of water were condensed out Ilsoding bhe -iriers,

It was possible to remove approximately 3 to 4 times as much
moisture from the pile atrmosnhere with ths hot water recircu-
labion system as was possible to remove duriag wile operation
with the nresent COn drier systen ns a3 maminum ygas flew »f
L0 cfm, The dew Jeint of the recirculated ‘rater was only a
feur desrees below the outlet dew polnt, further indicating the
{inadequacy of *tie drier capacity. It apnaars that a nendensar
located prior te “he iriers could be advantagenously used to
romove gross amounts of moisture, leaving the firal moisture
removal to the driers during oile operation. The ho* water
recircnlation equipment hid newver heen tested or used nrior to
this month because major water leaks in the past have occurred
At sonsiderably lower pile power levels and tue external :al-
vanic corrssicn of Al drocess tubes wes not understood. It has
been reccmmended that the design of the existing hot water
recirculation system be improved and inccrporated in C pile.

4 igs possible to immediately raise the power level ¢f d plle to
L00 MY upon startup and then gradually increase to equilibrium,
™4is can be accomplished because d tils has 15 rerisontal con-
trol rods involving approximately /530 inhours. b, D, DR, and F
niles have only nine horizontal control rods {about 350 inhours)
and it is necessary during startup tc reduce the level from 350
T to 157 MW during the transient period, With present oner-
ating levels, B, D, D2, 2nd F piles need aporoximately 150
inhours addition2l control., Installation of equipment for
charging and discharzing poison columns during ctile oparation
similir to thetsatisfactorily testing at B nila during *lay can
nrovide this required control. Thls would effect 2 thrae to
four percent nroduction increase by the following means:

1. Reducticn of minimum dowm time.
o, dxtension of scram recovery periode

3. Poison pattern adjustment during oneration.
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L, Elimination of poison dush cutages.

¢, digh level startup limited only by temperature

Sy

considerations. .

I8farts are now in nrojress o instzll poisen aidition equipment
™ ~e

on approximately six process tutes at each of B, C, o}, and T
olles.

Tour-inch experimental zlass f4lters »ua in parallel -ith the
gravivy feed filters at 7 area i‘ndicate that higher filter
capacities (estinated at 5 gom/sqe 7t.) are obtainatle with the
alum-activated silica water treatment by emsloying filters con-
sisting essentially of all Authrafilt. Conseguently, one Dro-
sess filter at F pile is being converted to an essentially all
Authrafilt filter (enly 9" of sand) for experimental testing
DUTDCSESe

Corrosion data obtained from slugs discharged from ¥ pile last
month indizate that slug corrosion with alum-activated silica
water with dichromate is only 1/6 that of ferric sulfate water
with dichromate and 1/3 that of ferric sulfate water without
dichromate. During the present high turbidity period, the
amounts of alum and activated silica required for process water
treatment has remained essentially constant, whereas the amount
of ferric sulfate at the other piles has increased by a factor
of four. On this basis, alum process water treatment should
result in a lower annual operating expense despite the fact that
it is more costly than ferric sulfate,

PRCDUCTICH TESTS v ' ’
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'505-% - Irradiation of Glass Balls (Ball 3X System)

During the May 16 discharge outaje at DIt pile, the granhite hoat
sontaining six 2/3" diameter aluminum coated balls intended for
use in the Ball 3X Safety System were discharged from process
channel 2577 after an irradiation period of one month. ZIxami-
nation of the glas:s talls indicated that at least two of the six
talls had completely meltad,.

575-A - Jeneral Electric Tew Point Recorder

During the May 23 outage at H nile, the water injection equip-
ment installed in process channel 2376 was discharged. Tests
run.earlier in the month, in which the gas flow was increased
from 700 cfm to LO0O cfm while injecting water at a rate of 15
zallons per day, indicated that it was possible to detect the
rear face plenum chamber which first experienced a moisture
increase as well as to determine the vertical moisture vari-
ation in that prticular plenum chamber. Consequently, it apnears
that the G.Z. automatic Dew Point recorder is capable of
detecting moisture at an individual rear face sample point (10
per plenum chamber),

1-MR - Poison Column Control During Operation

During the May 27 discharge outage at B pile, a facility for
charging and discharging a poison column during pile operation
was installed on process tube 1277 and its operational feasi-
bility was satisfactorily demonstrated. The equipment consists
of special front and rear nozzles containing ball valves, a
hydraulic charging tube capable of operating at high inlet
pressures, and a remote means of hydraulically controlling the
rear nozzle valve., Upon startup on May 28, but before the pile
power was cut back to 150 MW during turn-around forty-five 6~
inch lead-cadmium poison slugs (approximately ten inhours) were
charged into tube 1277. It required 15 minutes to charge the
poison column., Following turn-around the lead-cadmium poison
slugs were revlaced with verforated aluminum dummies in aporoxi-
mately thirty minutes without incident. TDuring the charge of
the poison colum during operation, the cooling water flow was
maintained at 7 gpm in order to obtain adequate cooling, but not
wash the slugs out the rear nozzle,
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Metal Discharge
Reacior tlaintenance
Snecial Irradiations
fduptured 3lug Removal

2anellit Failure

Inadvertant Reclkman Cveration

P=l3

Total Hours

R D DR ! Total
21,2 29,0 1 10,5 327
20 5.0 23.8  Su.2

SA L,2 300 12.3
51,9 1.2 7.5 120,79 17L.5
.3 0.T7 7.2 ‘1.2

7.1 2.1
1.5 7.5

79.2 50.7 22.3 1.2 173.0 325.4
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" KEP COMP\RATICj ~ZACTST PEiFORMAICE  MAY, 1952. :
3-25-52 - 1, 195
REACTCR E D DR F H TOTAL
nitial Startup Ge=2h-uli |L2=-L17-Lb 1D-3=50 [2=29=U5 10-20-U9
Ysign Powsr Level (MY) 250 260 250 - 250 1:00
|
Tays Since Startup 2805 2723 | 606 2653 355
Jaximum Power Level
yttained to Date (1Y) 560 555 575 575 605 2370
teximum Power Level
During Month (WD) 550 555 570 520 578
Average Operatine p » -
Lovel ('\‘m) )-LO7 C‘BZ )lle 509 5:)6 51-3
Tatal “eactor Qutage Howrs WZ @.7 23 ‘2 ”30 32‘;4
Time Operated _ q I )
2ofieiency (% 89.5 93.2 57.0] 99.9 76.7 91.3
) £, /“
WD Produced - Plutonium 12,947 ! 15,370 | 16,475 | 15,765 |12,009% | 72,565
1 i 1 B
MJD Discharged - Plutorium 12,754 | 18,278 7,612 60 17,995 | 56,799
M/D_In Reactor 73,781 \ 79,655 | 73,138 | 76,576 | 70,55L 379,20l
D In Reactor Basin ! ! 114,653
i
Tons of Metzal Charged 21.39 | 30459 | 12.56 0 30,95 95.L9
i
'Tons of Metal Discharged 21.20 . 30,36 | 12.67 .12 30,43 | 9L.78
Tons of Metal In Beactor ‘ 1206.29
}
Tons of Metal In eactor Pasin : 191.00
|
Tons of Mztal In 103 Stovage __”i* l 160,02
Average Discharge !
Concentration (ii:MD/T) 602 ! 605 \ 601 500 591 599
; !
Schedulsd Shutdoums 1 i 1 1 0 1
Carbon Dioxide i
Conecntration (%)3 98.0 98.0 97.8 97.8 9L.3
Highest Graphite q
Temneraturs Secorded (°C) lan 392 303 391 389
Cutlct ninter s
e wperbare (0C)k 66,7 66.6| 63.5 | 65.2 1 62.3
Inlct “later
Tump;::ra‘turg (OC>1L 1305 13-7 13-3 13t7 1306
Process ater Flow (Pom)b 36,528 39,096 |L1,6LL | 37,026 L3,L78
Taximum S{flucent
Jnter Activity (mrep/hr) 15.5 1.2 | 10.5 | 17.6 10.3

1)
2) Time Operabed

e e N LA A

gy Py

Average Cperating Level =

w3 Produced 2L

Hours On:

ratea

_ Hours Cperated

3) Months End Data

L) Average of Last Five Days
of Equilibrium Opernation

® Total Hours Ln ronth

96

% Does not include 35 MWD of 15 enrichegwﬁﬁﬁﬁa: ischarged from H Pile.
M
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2 3 ION OF RUPTURED LITHIUM-ALULINUM (P-10);

o
- ¥
& § ‘:";;‘3 Assigned
Date 5 o= = Operating
2 ;j) Ganned 0 o 4 & Production

o & 3 ghazgedd z |8 § B Loss Circumstances
2 3) Rupture = £ = | (MWD) | (Days) Shutdovn and Ren
). L265-D{ 1) L-3-51 . | 379 5 13 .02p High exit water a
2) L-1B-51 Discharged with ¢
3) 5-1-52 machine - Resumec
within scram recc
3088-B-1 1) A-8-51 097 29 OF  High exit water ¢
2) 7-11-51 (Irjcludes Discharged with ¢

3) 5-3-52 3788-B-2) machine - Resume
within scram recc
1743 3088-B42 1) 6-8-51 297 308 5.9 470 590 29 092 High exit water -

(second rupture 2)7-11~5] (Irjcludes Discharged with
« in tube) 3) 5-3-52 3048-B-1) machine - FKesume:
within secram rec

4, 2470-§ 1) 8-1-51  [266 368|7.1 ¢80 450 3 46 Lfo 897 High exit water

: 2) 9-12-51 Flushed out 21 ¢
3) 5-4=52 slurs -~ Maximum

2000 lbs. requi:
out remainder ol
without oil lubx

15 2062-B

1) 11-156-51

2) 1-6=52
3) 5-4-52

109

18 19L7 1.9

Abnormal increa:
1it pressure lec
covery during 2V
Flushed out LB «
slups to 2061 -
rear gunbarrel -
remaining slugs
th 6000 1bs.
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{3 DECLASSIFI e
2| GF o)
I ION OF RUPTURED LITHIUM~ALULINUM (P-10) SLUGS MAY, 1952
- |
8~ 3 n
B Assigned, g o
B Operating o g
4 & | Production S o
’§ g Loss Circumstances of o g
= | (MWD) | (Days) Shutdown and Removal Observations of Slug & -
0 N3  .02p Hipgh exit water activity i- End cap failure -~ End cap MRG
Discharged with charging separated from slug. li=3-51
machine - Resumed operatijons Truck 6
within scram recovery pericd. &
0 2§ 052 High exit water activity |- End cap failure - Crack ZRA :
(Ircludes | Discharged with charging rmning around 1/2 circun 6-8-51
3138-B=2) machine - Resumed operations ference at cap base. Truck 1
within scram recovery pexiod. &
Group 8
29 092 High exit water activity|- Can sidewall failures = ZRA
(Irlcludes Discharged with charging Hole in can sidewall neay 6-8-51
. 3098-B-1) machine - Kesumed operatjons slug bottom. Truck 1
within scram recovery period, &
Sroup 8
0 U3 . 1140 .897 ligh exit water activity|- Uranium split failure - C4p XRG
Flushed out 21 downstreap  end of slug broken into 8-1-51
slurs - Maximum force of five fragments. Truck 7
2000 1lbs. required to pugh &
out remainder of charge Group 8
. without oil lubrication.
$O 16 14L7 1.90L Abnormal increase in Pangle Uranium split failure - Czrn 2-127-B
1 1it pressure led to dis- split longitudinally on 11-16-51
E covery during 2470 outage = both sides. Truck 5
1 Flushed out L8 downstr S\u‘s -Tms{ew«( 1 ‘J?S'htaw\. &
' b slupgs to 2061 - Removed j Group 8

ml‘:emaining slugs pushed

R4 th 6000 1bs.,

rear gunbarrel - Tube an

\
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TABULATION OF RUPTURED URANIUM SLUGS

R ARNN & ARSI Y P B N o R, .

o R

3 LS : b :
| o § b *{3% S I ) Assigned
Date 5 Solew |£5 Rl IR Operating
1) Canned E 18l e fm e ) Production
(7] © ~ |0~ [3) el © o O[O .
. 2 2) Charged =S A E g g g |mg |0 E Loss Circumstance
2 & 3) Ruptured 3 = &) zo, | e JAe (DY (Davs) . Shutdown and R
176| 3278-B | 1) 9-15-51 [216 | 361 | 6.3] LBO | 535 1410 | 2,563 | High exit water ¢
2) 10-10-51 Discharged withou
3) 5-13-52 culty with chargi
- Unable to recov
- ) of electrical dit
: with dircharge el
following dischai
suspected metal ¢
3178,
177] 3261-H | 1) 9-1-51 234 | 312 shk2 | 565 11286 | 7.586 | Loss of pile rea:
| 2) 9-25-51 Rear gunbarrel r:
3) 5-16-52 Progcess tube and
metal charge: pusi
Large hole in pr«
at location of m
sluge
178 2L61~B| 1) 9~22-51 |199 309 | 6.5| LLh1 | 550 Lo 073 High exit water :
: 2) 11-2-51 Discharged with «
3) 5-19-52 machine - Resume:
within seram rec:
179f 2789-B | 1) 8-25- 5 238 | 356 565 | 565 18 .032| Discovered by re:
2) 9-25=5 survey during ou
3) 5-19-5 . . remove water fro
: (3261) - Dischar:
difficulty with
R machine,
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TABULATION OF RUPTURED URANIUM SLUGS

144]
O - B Assigr.xad N 2
S & 5 F~— | Operating ] o
. O &
HodH S, Production . ) o
ma o |oE Loss Circumstances of g o
S8 188 (D (Davs) Shutdown and Removal Observations of Slug ‘5 ~
1410 | 2,563 | High exit water activity = End cap failure, ZR=97
Discharged without diffi- . 9-15-51
culty with charging machine ‘ Truck 1
= Unable to recover because &
of electrical difficulties
with dircharge elevator Group 8
following discharge of
suspected metal colum in
3178.
4286 | 7.586 | Loss of pile reactivity = Can sidewall failuree U-131-G
Rear gunbarrel removed - 9-1-51
Progcess tube and entire Truck 3
metal charge:pushed out -
Large hole in process tube &
at location of ruptured
slug. Group 8
Lo .073|High exit water activity = | End cap failure. Z=100-B
Discharged with charging §-22-51
machine - Resumed operations ' Truck 8
within scram recovery periodl. &
Group 8
18 .032|Discovered by rear pigtail End cap failure. ' MRG
survey during outage to §-25-51
remove water from graphite Truck 1
(3261) - Discharpged without &
difficulty with charging ' Group 8
machine,

@
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DECLASS!S e

TURED URANIUM SLUGS

d

TABULATION OF RUP

[

0 g v 3
::4 1] | &-S,E-: :1 ? -a O~ .
e 2 |z O |5 | g BolssS | Assigned
Date 5 S=ivw é% r‘;; A S & §F~ | Operating
1) Canned L SERLE |82 S5 | B, A o | Production
. 8 2) Charged B N g g £1298 {§ §* Loss Circumstances
= & 3) Ruptured éﬁ =% ) =Y = =1 (MWD (Days) "Shutdown 'aqd Re
180] 056L-F |[1) L-1L4-51 382 {278 5.5 L81 | 510 26 J051 | High exit water at
2) 5-8-51 Discharged with c}
3) 5-2L.52 machine - Resumed
B within scram reco-
B
181| 2881-D | 1) 10-11-51 | 182 | 360 |L.5 | LLS | 5LO 37 .058 | High exit water a
\ 2) 11-29-51 Discharged with ¢
3) 5-29-52 machine - Resumed
' within scram reco:
182] L185<D | 1) L-3-51 |LOB 280 {5.6 | 60k {5LO 29 .053 High exit water a
2) L-18-51 Discharged with ¢
3) 5-30-52 machine - Resumed

within scram recc

‘a
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TABULATION OF RU’PTUR}:D URANTUM SLUGS | | O,'sb
ﬁ 3
F~
‘ O~ « L
c BLEY | Assigned “; “é
S & g [F~ | Operating @ 0
E o &[4 & | Production © 9
no o8 Loss Circumstances of g “
ea 138 ") (Days) ‘Shutdown and Removal Observatiotis of Slug (-a ey
26 051 | High exit water activity - | End cap off - Side of can MRG
Discharged with charging torn open at cap end, L-1L=51
machine - Resumed operations extending 3/L" along side, Truck 10
within scram recovery period, ' &
37 058 | High exit water activity - Fnd cap failurc, Z-190-0
Discharged with charging 10-11-51
machine - Resumed operationi Truck 8
within scram recovery period. &
Group 8
29 ,053 High exit water activity - End cap failure. MRH
Discharged with charging lj-3=51
machine - Resumed operations Truck 9
within scram recovery period. ' &
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STANDARD FORM NO, 84

“' Office Memor:

: F4les, Operations Division (THRU) R féb:;um DATE: July 3, 1952

and Donald G. Sturge
. #
' Ke Fe PmlcﬂCh ’ /}&?

TO

FROM

SUBJECT:

- SYMBOL:

THIS COCUNENT CON3IETS 'JFA—PAGBS

 J"‘hfﬂ*"' B _coPlEs, SE

UNITED STATES GOVERNMENT

100 AREAS MONTHLY REPCRT = JUNE 1952

OP:XFP

PILE OPERATICN

General
LRSS

The maximum operating level attained in any one day during the
month of June 1952 by each of the piles, and the corresponding
equivalent percentage of the power level index, are as follows:
3 o» m» E B

: sy7 579 960 569 525
Percent 27h 290 280 285 263

D pile attained an individual new maximam operating level during
June and established an jndividual production record for the monthe.
Jane 1 marked the establishment of a new maximum of 2738 MWD for
simultanecus five-pile total production. Despite the occurrencs
of ten ruptured slugs and process tube water leakage difficulties
at both F and H piles, a total production of 70,772 MWD (116.L
percent of forecast) was achieved in June. This represents a new
per diem maximum production of 2,359 MWD per days

4 uniform maximm cutlet water temperature 1imit of 90° C for all
process tubes was approved by the Reactor Process Committee on
June 27 and should become effective at all piles early in Julye

Curved "banana” tip-offs, requiring no lubricating oil hose
drains, have(lor use been adoptedﬂat all piles during discharge.
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Tiles

July 3, 1952

Tnitial charges of eight-inch slugs were made into the lower two=-
thirds of B, D, and F piles during June. At months end a total of
2055 process tubes had been charged with eight-inch slugs at all
five piles. This represents 66 percent of the 100,000 eight-inch
slugs scheduled to be charged under PT=105-313-2M. UB% of the
metal in H pile and 29% of the metal in DR pile now consists of
eight~inch slugse

Work contimued at all piles on the installation of a front face
crossheader pressure monitering system, for use in accurately
determining operating "boiling disease" limits.

B Pile

During the month of June B pile was shut down for the following two
ruptured slugs:

Tube No. ' Shutdowm Started to Power
1392 10: 38 PoM., June 2l ‘ T:Lly PoMa, June 27
4378 :

After flushing out 2L downstream slugs with LOO psi water pressure,
the metal columm in tube 1393 could not be pushed or backseated with
2 maximum force of 7000 pounds. It was necessary to derib the aft
section of the process tube before the charge could be loosened with
a force of LOOO pounds. The process tube was replaced and charged
with eight-inch slugs. During the outage, several process tube
orifices and the corresponding Panellit gauges were changed. While
charging 127 process tubes located in the lower two~thirds of the
pile with eight-inch slugs, considerable difficulty was experienced
with the new charging machine head employed with eight=inch slugs,
and continued adjustment was necessary to complete the discharge.

During the metal discharge, the metal column in process tube L378
could not be routinely discharged. A high rear pigtail reading
indicated the possibility of a ruptured as well as a stuck slug.

This was subsequently confirmed. While attempting to backseat the
charge with a maximum force of 8000 pounds, the rear Van Stone flange
was sheared off and the process tube was stretcned almost two inches.
Forty downstream slugs were flushed out and twenty-two upstream slugs
were transferred to tube L4379 by means of the twin transfer caske
Process tube 4378 was then pushed out with the ruptured slug in it.

A new process tube was installed and recharged with metal.
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Upon startup on June 27, the facility for charging and discharging
a poison coluwm during pile operation was utilized to charge LS
gix-inch lead=-cadmium poison slugs into process tube 1277 before
furn-around. Following turn-around, the lead-cadmium poison slugs
were replaced with alundnum dummies. Following the subsequent
poison push cutage on June 28, process tube 1277 was agaln charged
and discharged with poison slugs during pile operation without
incidente

During the June 2L cutage the raw water export line adjacent to the
151 substation, which had ruptured during hydrostatic testing of the
C pile tie-in, was repaired and returned to serviceo

D Pile

A new maximum power level of 585 MW was maintained for 7 1/2 hours

on June 16, with a new maximum daily production of 579 MWD also
established on June 16. The significant power level increase at

D pile during June resulted from process, tube orifice changes and
polson pattern adjustments accomplished during the June 10 discharge
cutagee A new maximm monthly production of 15,614 MWD was established
at D pile in June.

Only one ruptured slug caused the shutdown of D pile during June, as
follows:

Tube Noe Shutdown Started to Power
3292 10:55 AM., June k 11:21 AMe, June L

It was possible to immediately discharge the ruptured slug im process
tube 3292 with the charging machine and resume operations within the
seram recovery period.

During the scheduled discharge initiated on June 9, 139 process tubes
located below row 32 were charged with eight-inch slugse. Approximately
25 process tube orifices and the corresponding panellit ganges were

also changeds Prior to the discharge outage the No. 5 horizontal
control rod, which had been binding in the pile during May, was pulled
out of the unit and dismantled. In doing so the rod tip was broken

into two sections about four feet in front of the rod racke The thimble,
containing the broken red tip section, was removed from the pile during
the discharge outage and burled, @fter considerable difficulty was
experienced in removing sections of graphite track and cast irom thermal
shielding, The graphite channel was beveled and vacuumed, and a new
thimble was installed and pressure tested gsatisfactorily. A new rod

tip section was installed and the No. S horizontal control rod was

Y
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During the outage, it was discovered that the No.

control rod had a water leak at the point where the red tip and rod

- rack are joined together. Investigations revealed that the water
couplings between the rod ti

P and the rod rack were rubbing badly
due to improper positioning,

The misalignment was carrected and
the Nos 2 HCR water leak repaired,

Flles

‘2 horizontal

Following startup on June 11, the Panellit pressure on process tube
3681 increased abnormally. A check for a possible ruptured slug
during the subsequent poison push outage was negative, During the
last half of the month, t

he outlet water temperature of process tube
486 was unexplainably 10° C higher than the exit temperature of

surrounding tubes, while the Panellit pressure remained normal.

Because of the existing corrosion Umit (85° ¢), process tube LL86

proved to be a gsevere limitation on power level at D pile during
the latter part of June,

DR Pile

With the exception of the scheduled metal discharge on June 16, DR
pile operated the entire month without incident at an equilibrium
level of approximately 555 Mw, During the shutdown cutage, the No. 31
vertical safety rod was removed from the pile and a steel wire was
installed in the No. 31 VSR thimble for obtaining neutron flux distortion
data in the vicinity of various types of poison tubes (bismuth, 14 thium,
thorium)s The No. 31 VSR was tied out of service and adequate shielding

wag installed in the thimble orenings In addition, four process tubes
(0882, 088, 1086, 3289) were o

harged with Sylvania powdered metallurgy
slugs under PT=105-313-4M. e

An extensive check for increased CO» gas loss at DR pile during June
failed to locata the origin of the Eeakage. However, on June 29 1%,
was determined that the 002 was probably escaping from the rear face
of the pile.

The extension to the common D

-DR effluent water crib was completed
during June, providing improv

ed drainage of contaminated effluent water.
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F Pile

The Pollowing two ruptured slugs caused the shutdomn of F pile
during Jumes ‘

Tube Nos Shutdown Started to Power
2584 11:50 AM., June 17 12:33 P.M., June 17
0967 4232 PJM., June 17 4155 Pule, June 17

It was possible to immediately discharge both process tubes (258,
0967) with the charging machine and resume operations within the
gcram recovery period.

On June L four-hundred cubic feet of helium were introduced into the
00y pile atmosphere in a second unsuccessful attempt (first on May 27)
to locate the excessive COp leakage at F pile by means of helium leak
detection aquipment.

On June 3 an indication of moisture in the plle gas was noted on the
experimental siliczgal colurms commected to the rear plemum chambers.
But the temperaturé traverse data, pile reactivity, and Panelllt
pressures all remain normale. On June L, however, the outlet dew

point began to increase, a gradual loss of reactivity was experienced,
and an appreciable increase in water collection was noted. Consequent-
1y, the pile was shut down at 11:50 AM, on June L to investigate
additional proceass tube water leakage. A11 process tubes in rows

1 thra 35 plus a few in row 36 were individually subjected to a

350 psi hydrostatic pressure test (14l45 total). One leaking process
fube (3573) was discovered and discharged withoub difficulty.
Sectional pressure testing of process tube 3573 indicated that the

tube was leaking at a point approximately 10 feet from the rear nozzlae
The process tube also proved to be stuck in the graphite channel.

The tube was set up as an air tube with grooved steel dummies and
cadmium~paraffin front face shielding.

In addition, 72 process tubes (2L centered around process tube 1588,
2l centered arcund 2991, 12 centered around 0565, and 12 centered
around 057L) were checked for freedom of movement in the graphitee
A1l process tubes checked proved to be stuck in the graphite except
3193, The charges in 79 process tubes adjacent to the air tube
gection in the lower far corner of F pile were backseated. A1l metal
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colums backseated satisfactorily except 0888 and 0989. By
splining, 1t was determined that the charges in both these tubes
were sticldng at a point 10' L" from the rear nozzle, or 31' 9"
from the front Van Stone flange. It was necessary to utilize
maximm forces of 20,000 pounds in alternate pushing and backseating
attempts before the charges in 0888 and 0989 could be discharged.
After installing grooved steel dummies and front face shielding on
these tubes, the pile was started to power at 1:10 A.M. on June Te

The water collection rate at the COp driers gradually decreased

from a maximum of 23 gallons/day on June 8 to a normal 4 gallons/day
rate on June 19. A total of 150 gallons of water was extracted from
F pile following the leakage of process tube 3573«

F pile was shut down at 8:05 P.M. on June 9 to discharge the metal
colums in process tubes 4172 and 3876 because of abnormally high
exit water temperatures on these tubes. Defective thermocouples
were apparently the cause of the excessive outlet temperatures.
The pile was started to power again at 8:35 PuMe

An increase in the water collection rate to 18 gallons/day on June 22
resulted in F pile being shut down at 8:05 PM. to investigate

another process tubg water leak. An initial moisture indication was
noticed on the silicgel columms comnected to the rear plenum chambers,
but temperature traverse and Panellit pressure data remained normal
and no reactivity loss or drip leg accumilation was experienced. A
total of 3Ll process tubes located in rows 1 through 9 plus the far
half of rows 10 through 12 were individually subjected to a hydrostatic
pressure test. Process tube 0887 was found to be leaking. Sectional
presgure testing of process tube 0887 indicated that it was leaking
betwsen 10 and 11 feet from the rear nozzlee. The tube was discharged,
grooved steel dummies were inserted, and the tube was blanked off with
front face shielding.

A total of 152 process tubes (25 centered around process tube 3573,
1 centered around 3287, and 32 centered around 1957, 18 centered
around 0797, and 56 centered around 1689) were checked for freedom
of movement in the graphite. Approximately 60 process tube which
had formerly been loose in the graphite channels were found to be
stuck. The metal columms in a total of 141 process tubes located in
rows L, 5, 6 and adjacent to the air tube section in the lower far
corner were backseatede. All charges backseated successfully except
that in tube OL8S, which required a maximm farce of 3000 pounds teo
discharge befors wstablishing it as an air tubes

b3,
20
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The June metal discharge and a Rala shipment were conducted

during the outage. A total of 245 process tubes below row 32

were charged with eight-inch slugs. During the normal metal
discharge a total of four process tubes (1089, 1194, 0586, and 3552)
could not be discharged routinely with the charging machine. Forces
of 1000 to LOOO pounds were required to discharge the metal columms
in these tubes, All four tubes were established as air tubes.
Examination of the metal column from fringe tube 3552 revealed u
warped "banana" type slug.

During the outage air channels 2058, 2358, 2777, and 2682 were
broached, new process tubes were installed, and the tubes were
charged with metale The thermocouple stringer located in process
tube 2167 was discharged, the graphite charmel was broached, and
a new tube was installed and charged with metal.

An attempt to remove an abandoned KAPL creep experimental setup
from air tube 1077 proved unsuccessfule. After disassembling the
front and rear nozzles, the charge could not be moved from the rear.
It was necessary to drill and tap three front grooved steel dummies
in order %o remove them. In attempting to pull out the next two
s%eel dummies with a hook, several feet of radioactive thermocouple
cable came out. The cable was cut off and placed in a lead cave.
In doing so, the control room, monitor room, office, corridors, amd
work area became contaminated, necessitating extensive building
decontamination measures. When no additional front steel dummies
could be removed from tube 1077, the blank flange and paraffin
shielding were replaced on the front face.

The No. 8 horizontal control red, which had been binding during

the early part of June, was removed from the reacter and disconnected.
The thimble was pressure tested and discovered to be leaking. The
tip section of the No. 8 HCR was removed and buried. A blank flange
and steel shielding were placed over the thimble opening. A new
tnimble will be installed in the pile and the Noe 8 horizontal
control rod will be repaired and returned to service at the next
available shutdowne

By pumping a red acetone-soluble dye into process tube 3573
(discovered leaking on June 6) it was possible to locate and mark
the leak while the process tube remained in the pile. The process
tube was then pushed out and the 8' section of tube with the external
leak indication was transported to 111-B for detailed examinatiom.
The graphite channel was broached and vacuumed and a new process

tube was installed and charged with metale
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During the extended ocutage several fringe tube orifices and the
corresponding Panellit gauges were changed. In an attempt to
reduce the COp gas leakage from the rear face, cemented keys were
inatalled on the dummy rear gunbarrels in the lower far corner.
Two process tubes (2676, 3871) were discharged to obtain corrosion
data with alum-activated silica water treatment without dichromate
(PeTe=105-503=E).,

Following startup at 9:00 A.4. on June 26, the moisture collection

rate at the COp driers averaged about eight gallons/day for the
remainder of the monthe

H Pile

The water collection rate at the CO, driers decreased from 17
gallons/day on June 1 to a normal 4 gallon/day rate on June 5,
bringing the total amount of water collected from the 3261 process
tube leak (May 17) to 1031 gallons.

The following five ruptured slugs occurred at H pile during the
month of June:

Tube No. Downtime Started to Power
1778 5:31 P.M., June 6 6:10 PM., June 6
gggg.§ ~ 10:12 PMe, June 6 6:19 PoM., June 8
ig?g 9:L40 P.M., June 10 12353 A.Me, June 12

It was possible to discharge the metal columns in process tubes 1778
and 2583 with the charging machine and resume operations within the

scram recovery period on June 6. Examination of the slugs revealed

one ruptured slug from process tube 1778.

Following the 1778 outage, water leak indications were noticed during
startup and an abnormally high Panellit pressure was observed on
process tube 2683, The graphite temperatures on the far side of the
pile decreased and a gradual reactivity loss was experienced prior

to shutdown at 10:12 P.M. on June 6 because of high exit water activity.
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After flushing out 29 downstream slugs, the metal column in
process tube 2758 could not be loosened with farces of 2000
pounds. .The process tube containing the remaining upstream

slugs was pushed out of the pile. The process tube, which had
been pressure tested satis’ ctorily, was replaced and recharged
with metale After flushing out-nine downstream eight-inch slugs,
it was possible to discharge the remainder of the metal ¢ lum
in process tube 2683 with a maximum force of 2000 pounds. When
subjected to a hydrostatic pressure test the tube was found to
be leaking. A new process tube was installed and recharged with
metal. The ruptured slug in tube 2683 was the initial eight-inch
slug (group 9) failure.

During the 2758-2683 cutage the June metal discharge, including

185 tubes of eight-inch slugs, was accomplisheds The metal column
in process tube 3063 could not be discharged normallye. After the
process tube was satisfactorily pressure tested, the tube containing
the entire metal colum was pushed out of the pile. A new process
tube was installed and charged with metal.

High exit activity indications resulted in the stdown of H pile

on June 10 The metal columm in process tube 1170, located by a
high rear pigtail activity, could not be pushed with the charging
machine, The process tube was hydrostatically pressure tested

and was found to be leaking. The metal columm could not be loosened
with forces of 3000 pounds. After flushing out nine downstream
eight=inch slugs and removing the rear gunbarrel, the process tube
containing the remainder of the metal columm was pushed out of the
pllee The rear gunbarrel was replaced and a new process tube was
installed and rechargsd with metal. During the outage the eight-inch
(group 9) slugs in ten process tubes were discharged for inspection
(1175, 1176, 1178, 1179, 1278, 1279, 1281, 1072, 0972, 0973).

Eighteen slugs out of the 320 slugs discharged and inspected were
sent to 111-B, along with process tube 1170 and the ruptured eight=
inch slug, for detailed examination. No wmsual surface defects
were noted during the preliminary inspectione

Following startup on June 12, the water collection rate at the CO
driers gradually decreased from a maximmof 75 gallons/day on June 13
to & normal rate on June 27. A total of 86L gallons of water were
extracted from the two process leaks (2683, 1170) caused by Group 9
eight-inch slug rupturese
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At months end pile power level was limited at H pile to
approximately 530 MW because of a hot regiom surrounding
permanent graphite mining channel 2577

FUPTURED SLUGS

Ten instances of in=pile uranium slug failures occurred during
June, bringing the total rumber to date to 192. The attached
table presents all data available at months end regarding these
ten ruptured slugs. It was, posaible to successfully discharge
four of these ruptured slugs with the charging machine and resume
operations within the scram recovery periods Four Group 8 slugs
were included in the June slug failures, bringing the total
mumber to date to fifty. In addition, two Group 9 slugs (eight=
inch slugs with thicker can wall) also faileds In each case the
ruptured Group 9 slug .resulted in a process tube leak.

PROCESS DEVELOPMENTS

Tn an effort to detect moisture in the CO, atmosphere at F pile, a
glass tube containing Desigel (silica gel containing cobaltous chloride)
has been cormmected to each one of the ten rear face plenum chamberse.
When moisture is picked up by the silica gel the cobaltous chloride
causes 4 change in color from blue to rede FEach tube has a nichrome
wire coil surrounding it for regenerating the Desigel. In each of

two instances of process leakage at F pile during the month (June U4

and June 22) the silica gel coluwms connected to the rear plemum
chambers gave an initial indication of moisture in the pile gas

" approximately 2L hours before any other indications. However, it was

not pessible to determine the exact location of the moisture.
Ninety Desigel columms are now belng fabricated for installatiom
en each of the rear plemum chamber sample lines. It is expected
that the installation will be completed during Julye It is hoped
that it will be possible to secure an early indication and an
accurate location of moisture in F pile gas with this setupe.

During June one gravity feed filter at F area was converted from a

bed of 20 inches of anthrafilt and 10 inches of sand to a bed consisting
of 27 inches of anthrafilt and 3 tnches of sand. The anthrafilt

filter was put into service on June 16 in order to obtain performance
data under conditions of high level water turbidity. It was possible
to obtain a filter capacity of 5.2 gpm/sq. fte with the experimental
filter. This filter capacity represents a two=-fold increase in the
original 3000 gpm design capacity.
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Tnstallation of the in-pile water quality facility at D pile is
essentially complete. A production test 1s being submitted for
the substitution of alumimum sulfate for ferric sulfate as the
coagulating agent in the process water treatment at D pile. In
this way in-pile PH tests can be initiated with alum (no activated
ailica) treated water., The in-pile facility, consisting of five
experimental tubes and one control tube, is expected to be put into
service during Junme concurrent with the use of alum at D pile.

The installation of the Flexowriter automatic tube outlet water
temperature recording facility was completed at B pile during
June. It is possible with the automatic recorder to scan the
outlet water temperatures of the complete pile from left to right
and from top to bottom and prepars a typewritten temperature map
in an average of 15 mimutes, depending on the pile flattening.
This represents a considerable improvement over the present manual
thmperature map preparation requiring two to three hourse. The
Flexowriter facility types all normal outlet temperatures in black
ink and all abnormal temperatures in red inke. Consequently, it
will be possible during pile startup or during process tube leakage
investigations to obtain a temperature traverse of the entire pile
in 15 mimutes with abnormal areas outlined in red.

During the June 22-26 cutage at F pile, a red tetra-bromo dye
dissolved in acetone was pumped into process tube 3573 (discovered
leaking on June 6) in an effort to loeate and identify the leakage
point while the complete process tube remained in the pile. The
procedure proved successful and it was possible to supply the Bile
Yochnology Group with an eight-foot section of process tube 3573
with an extermal red area marking the leakage point. This ahould
permit a better examination and evaluation of process tube leakage,
inasmich as it has not been possible to conclusively locate previous
process tube leaks when examined.

PRODUCTIQN TESTS
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1R Poison Colum Control During Overation

The facility for charging and discharging -a poisen colurm during
pile operation which is installed on process tube 1277 was
successfully operated twice at B pile during June. Following
startup on June 27, L5 six-inch led-cadmium were charged into
process tube 1277 before turn-around and displaced with aluminum
dummies following turn-around. Following the subsequent poison
push outage on June 28, process tube 1277 was again charged and
discharged with poison slugs during pile operation without
incidente Less than 30 mimuites were required for charging or
discharging the poison colume The third charge of poison slugs
occurred at a higher power level (LOO MW) than the previous two
charging operationse

503~E - Alum=Activated Silica Water Treatment

During the June 22-26 cutage at F pile tke weighed slugs in process
tubes 2676 and 3871 located in the .2L0 orifice zone were discharged
at an approximate concentration of 175 MWD/T. The slugs were air-
weighed and preliminary results indicate that the corrosion rate

of slugs exposed to process water treated with alum-activated silica
without sodimm dichromate is approximately equal to that experienced
with ferric sulfate without dichromate water, This is a higher
corrosion rate than was anticipated and bini® corresponds to approx-
imately half the corrosicn rate experienced with ferric sulfate with
dichromate process water. However, it is believed that the corrosien
rate is high because of the low concentration of the metal colurms
dischargeds It is expected that the carrosion rate will be lower
with the metal columms discharged from the other four corrosion
tubes (087L, 1162, 2369, 2377) after longer expoSurese

313-4 M - Sylvania Powdered Metallurgy Slugs

During the June 16 discharge outage at DR pile, L8 slugs fabricated
at Sylvania from powdered uranium by hot pressing techniques were
charged inte foar process tubes (0882, 088L, 1086, and 32689) in order
to evaluate any detrimental effects of irradiation on slugs prepared
by powder metallurgy.

Enclosure: 1. Comparative Reactor Performance
2o Reactor Outages
3, Tabulation of Buptured Slugs
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IEACTOR OUTACGE - JUNE, 1952

Metal Discharge
Reactor Maintenance
ProduEtion Tests
Special Lrradiations
Ruptured Slug Removal

Process Tube Water Leakage

Stuck Charge Removal

Investization of High
Temperature Tubes

Total Hours

B D P . DR H _ Total

15.9- 17.0  22.0 17.9 19.1 21.0

17.5 5.5 LA 2.7

21.2 1.2

5.0 5.0 16,5 L0 27.5
55,7 0. 0.9 33.0 110.0
75.4 ' 75k

10.4 10.kL

n.5 0.5

72,7 39.9 153.5 26,5 T72.1 36L.7
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3-25-52 s
REACTCR B D DR T : TOTAL
nitial Startup Fomball (L2l =Ll L= 3=00 [2=25=U5 lO- MY
asign Power Level (M) 250 259 250 250 L0o
Mays Since Startup 2833+ | 2753 | 636 2683 985
axlmum Power Level ..
Attained to Date (i) 560 585 | 575 575 605 | 2900
Taximum Power Level
mrine donth (iAD) 5L7 579 560 525 569
nveragn Opgratine
Tyl () 52k 551 . 5L6 L6 532 525
"atal 2wackor Qubngs Hours 72,71 3949 26.5 | 153.5 72.1 3647
Time Oparated T ) '
£ifiotoney (1)2 39.9 W5 | 26.3  78.7 90.0 39.9
‘WD Produccd ~ Plutonium 14,130 1 15,61k 15,747 | 10,38l | 14,377 70,772
| i
MVT Discharzed - Flutoniim | 16,994 1L, 362 9,995 | 25,381 1L,68L 31,376
wdD Tn Reactor { 75,917 80,907 | 178,950 62,979 | 70,3L7 | 368,200
WD In Reactor Easin 160,854
Tons of Metal Charped 27465 l 23.62 | 15.60 Ll.65 | 25.63 | 137.15
i |
Tons of Metal Dischargad 27.L0 ¢ 23,27 | 16.31 L3.53 25.36 135.87
Tong of Metal In Reactor 1207.57
Tons of Metal In .cactor Busin 275.21
Tonsg of Mztal In 10} Storagze _L_ ' 202.28
average Discharge |
Concentration (1i:D/T) 620 617 | 610 583 579 599
1
Scheduled Shutdoims 0 1l ' 1 0 0
Carton Diowids .
Concentration (%)~ 98.0 98.0 | 95.1 98.0 | 91.5
Highost Graphlte ,
Temosrature Pecorded (°0) 385 390 330 Loo 386
Cutlet “Ttoer
™ yperoture (oc)k T7L.6 69 .5 6L.58 67.9 61.6
Inlct “Iater
Temporature (oc)k 15.6 15.6 15,1 1h.b 15.5
Process "ater [Mlow (mm)LL 36,470 39,792 h2,950 36,851 L3,LL6
Tlaximum “fflucnt ]
dﬂtcr Activity (mrep/hr) 11.7 9.3 | 10.L 1.0 | 9.8
r, it
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Total Hours In llenth “;%qug,?ovAuq
PR il ' Wand TP L L AN

’H It W

4

LA A

o



TABULATION OF RUPTURED URANIUM SLUGS =

{
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Q
d 1y | (58 lET 8, i
Late ¥ g o =) mﬁ - Assigned
5 g KR g% ] S ;g F~ | Operating
o 1) Canned o mé m% 0~ g H a H 13 8, | Production
o.. ,g 2 Charged g? ,,g ‘E' :61 B pc.‘; g,;gj 3] % LOSB Cil‘oumatanoek
= B4 Ruptured a =7 0 2L 128 1S& 'Y (Tava) Shutdown &nd R
183 | 3292-D 1) L-3-51 L13 |55 [5.0 |616 S5 71 | .13 |High exit water &
2) L-18-51 Discharged with ¢
. 3) 6-L-52 machine, Resumed
within scram reco
184 | 1778-H 1) 1e-29-50 {199 |LO1L {7.6 504 [570 41 | .072 |High exit water e
2) 11-20-51 Ilscharged with o
3) 6-6-52 machine. Resumed
within scram recc
185 | 2758-H |1) B-25-51 255 [311 |6.7 [503 70 3 |38 | L31| .76 [High exit water a
2) 9-%5-51 Flushed out 29 do
|3) 6-6-52 slugs. Metal coln
not be loosened w
of 2000¥1lbs. Tube
maining charge pu
196 | 2683-H [1) 1-25-52 112|376 |13.3]266 [570 23 | 57 659 |1.16 |High exit water ¢
2) 2-17-52 Flushed out. 9 dow
3) 6652 slugs. Remaining
puehed with force
1bs. Frocess tube:
rupture,
187 | 3063-H 1) B-25-51 256 1337 |5.6 [576 [570 177 | .31 |Would not dischar
2) 9-25.51 durinp 2758-2683
3) 6-8-52 Process tube & enp
column pushed out.
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TABULATION OF RUPTURED URANIUM SLUGS = June, 1952
o
a B~ o o
cBolRs Assigned - g
194 gﬁv Operating al' @
g ot Id & Production . © &
wo™ o g Loss Circumstances of '@ “
&8 18& D) (aya) Shutdown and Removal Observations of Slug 5 ~
71 | .13 |High exit water activity- End cap failure MRG
Discharged with charging L-3-51
machine, Resumed operation Truck 1
within soram recovery period &
1| .072 |High exit water activity. Urenium 'split failure MRQ
Ilssharged vith charging 12.29-50
machine, Resumed operation Truck 1
within scram recovery periodf &
3k 38 | 431 | .76 |High exit water activity. Uranium split failure 8-25-51
Flushed out 29 downstream Truck 10
slugs. Metal column could &
not, be loosened with forces
of 2000%1bs. Tube and re-. Oroup 8
maining charge pushed out.
23 57 659 |1.16 |Hiph exit water activity. Can sidewall failure--1" A=A50
Flushed out 9 downstream {iameter hole in can side-| 1-25-52
slugs. Remaining charge wall 1" below cap end Truck 11
pushed with forces of 2000 located on rib mark.
1lbs. Process tube leak ab Group 9
rupture.
177 | .31 |Would not discharge nomally| Uranium split failure, G
during 2758-2683 outage. B-25-51
Process tube & entire metal 4 Truck 9
column pushed oute. &
Group B8
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TABULATION OF RUPTURED URANIUM SLUGS
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2ls ls |5€ 2|7 g, 185 | restaned
E~ 5~ |8 S 1 ELEIERY | operati
| __Date . 4 hemd Kify gg i ohE perating
1) Canned ' E g |82 o |8 M S Production

2 |2) charged oo E7E | d 48 |Hg=lge Loss Cirounstanaes
& 3) Ruptared gl1a [ 8 2o IS8 18& T (Daysy Shutdown and Re
1170-H 1; 99 | 379 | 13.4 570 | 23 56 11379 | 2.42 | High exit water a
2) 3=3.52 _ 9 downstream slug
'3) 6-10-52 out. Rear gunbarm
Process tube and
of charge pushed .
tube leak at rupt:
2584~ | 1) 6-1-51 3 61 .12 | Hipgh exit water a
2) 7=12-51 Discharged with o

3) 6-17-52 machine. Resumed

within scram reco
0967-F |1) 8-22-51 | 275 L9 | .09 | High exit water &
2) 9-18-51 Discharged with ¢

3) 6-17-52 machine. Resumed
within scran reco.
1392-B [1) 2-6-51 200 945 | 1.75 |High exit water a
2) 12-7-51 Flushed out 24 do

3) 6-24-52 slugs.Could not 1

charge with maxim

7000 1lbs, Aft sec
process tube derl
maining slugs dis:
wvith force of LOOt
L378-B |1) 3-1L-51 | LS50 1119 | 2,07 |Could not be rout
charged during 13
Metal column coulr
loosened with max:

of 8,000 lbs, Fln

downstream slugs.

22 upstreum slugs
twin transfer cas:

pushed out with +
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oHg Fv Operating 8 o
43 o Id & | Production _ e o
Rl By Loss Cirocumstances of . k: g
& & 1S& [ (Daws)l  Shutdown and Removal .. _Observations of Slug
23 56 | 1379 | 2.42 | High exit water activity. Cun sidewall failure. Hole
9 downstream slugs flushed || in can sidewall similar
out. Rear gunbarrel removed} to 2633,
Proceas tube and remainder
of charge pushed out. Procefs Group 9
tube leak at rupture,
61 .12 | High exit water aotivity. End cap fallure. Hole in MRH
Discharged with charging center of end cap, 6-1-51
machine, Resumed operations Truck 8
within scram recovery per io &
, Oroup 8
L9 «09 | High ext water activity. Uranium split failure B-124-T
i Discharged with charging 8-22-51
! machine, Resumed operationy Truck 9
within scram recovery pericd &
: Group 8
Lo 63 | 9L5 | 1.75 |High exit water activity. Cun sidewall failure MRO
Flushed out 2L downstream 2.6-51
. slugs.Could not loosen Truck 10
: charge with maximum force of] &
i 7000 1lbs. Aft section of
: process tube deribbed. Re-
: maining slugs discharged
: with force of LOOD 1bs.
23 32 |1119 | 2,07 |Could not be routinely dis- | Uranium split failure. MRH
! charged during 1392 outage.
Metal column could not be
loosened with maximum force
: of 8,000 lbs. Flushed out LO)
downstream slugs. Transferre

22 upstream slugs to
twin transfer cask. Plx{?)zgss:

pushed out with remainine “1.~ .
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PTLE OPERATION

(General

The maximum overating level attained in any ¢ne day during the
month of July, 1952 by each of the pilles, and “he corresvponding
equivalent percentage of the power level index, are as follows:

B D DR F H
MWD 558 598 575 547 558
Percent 279 299 248 2L 279

D pile attained an individual new maximum operating level during
July and DR pile established a new individual preduction record
for the month. July 28 marked the establishment of a new maximm
of 2746 MWD for simultaneous five-pile total production. Despite
the occurrence of 13 ruptured slugs and process tube water leakage
difficulties at F pile, a new maximum total production of 73,337
(108,8% of forecast) was achieved in July. This represents a new
per diem maximum production of 2366 MWD per day.

A uniform maximum outlet water temperature limit of 90° C for all
process tubes became effective at all piles on July ll.

At month's end a total of 2738 process tubes had been charged with
elght-inch slugs at all five piles. This represents 87% of the
100,000 eight-inch slugs scheduled to be charged under PT=105=313-2M,
15.8%, 15.8%, 29.2%, 20,5% and 59.3% of the charges in B, D, IR, F,
and H piles, respectively, now consist of eight~inch slugs.

The July monthly production at H pile was increased 5% (742 MWD) in
order to correct for erroneous cooling water flow rates, This
resulted from a series of four tests recently completed at H area
in which the 105 Bailey flow meters were checked against the rate
of drop of filtered water level in the 190 storage tankse. These
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drop tests indicated that, after investigating and accounting for
all intermediate water leakage and usage, 5% more cooling water
was actually flowing through H pile than indicated by the 105 flow
meters. Effective August 1 the flow meters at H pile will be
corrected accordingly to provide accurate power level measurements,
Tt is planned to perform 190 droo tests at the other piles in the
near future to check the possibility of similar errors.

B Pile

During tie month of July B pile was shut down for the following 5
ruptured slug indications:

Tube No. Shutdown Started to Power
1793 6:20 P.M., July 2 6:51 PeM., July 2
1292 - 3:30 P.M., July 6 4205 PoM., July 6
1791 10:10 P.M., July 20 19:L5 P.M., July 20
0858 3¢38 A.M., July 21 L:13 AM., July 21

Crossheaders
8y, 12} 1:48 P.M., July 22 2:17 PoM., July 22

Tt was possible to immediately discharge process tubes 1793, 1292, 1791,
and 0858 with the charging machine and resume operations within the scram
recovery period, A rear face pigtail survey of crossheaders 8% & 12} on
July 22 resulted in no positive indication of a ruptured slug and oper=
ations were resumed without discharging any process tubes.

During the scheduled outage jnitiated on July 23 for the July discharge,
all far side crossheader screens were replaced and several process tube
orifices and corresponding Panellit gauges were changed. While charging
process tube 2867 it was discovered that the near charging machine was
damaging the slugs. It was found by splining that the slugs charged
into tubes 2867 and 2868 had been badly scarred, and these tubes were
discharged and recharged, A check of the siugs previously charged with
the machine into tubes 2958, 295L and 2951 revealed that these slugs
were only slightly damaged and were not discharged. At the conclusion
of the July discharge the cold metal inventory was one slug high, indi-
cating that one process tube had apparently been charged one slug short.
geveral hours were spent attempting to locate the short metal column by
splining newly charged tubes from both the front and the rear. However,
the pile was started to power at L:37 A. M. on July 25 when the dlscrepancy
could not be resclved, Approximately 60 newly charged process tubes
which had not been checked were tagged for jnvestigation at the next
available opportunity.
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After reaching a power level of 300 MW, B pile was scramed at
5:0L A. M. on July 25 because of low pressure Panellit scram on
row 26, When nothing abmormal could be detected, the pile was
started to power at 5:11 A. M. After reaching a power level of
66 MW, B pile was scramed again at 5:2i4 A.M. when the pressure )
on tube 2666 decreased abnormally and the outlet temperature
increased to 92° C. It was discovered that the P-10 charge in
tube 2666 had been replaced with a regular metal column but that
the smaller .1LO" orifice had not been enlarged accordingly.
Process tube 1579 similarly had a small orifice. Consequently
the orifices in process tubes 1579 and 2666 were changed from
J1LO" to .2LO" and operations were resumed at 6:35 A. M. An
abnormally high Panellit pressure on process tube 1579 necessi-
tated the replacement of the front nozzle and orifice assembly
during the subsequent poison push outage,

P pile was scramed at 12:47 P. M. on July 26 due to the failure of
the wire connection to the Mercoid on Panellit gauge 1055. The
gauge was replaced and recovery was effected in 12 minutes,

D Pile

A new maximum power level of 600 MW was achieved at D pile on
July 23, with a new maximum daily production of 598 MWD established

‘on July 2L, The significant power level increase at D pile during

July resulted primarily from the adoption of the 90° C maximum
outlet water temperature limit.

Three ruptured slugs caused the shutdown of D pile during July, as
follows:

Tube No. Shutdown Started to Power
3971 1:13 AMe, July 5 1:50 A.M., July S
oL82 12:56 P.M., July 16 12:20 P.M., July 18
3769 9:L48 P.M., July 28 10:18 P.M., July 28

Tt was possible to immediately discharge the ruptured slug in process
tubes 3971 and 3769 with the charging machine and resume operations
within the scram recovery period. However, after reaching a power
level of 365 MW following the 3971 startup, it was necessary to shut

D pile down again at 2:43 A. M. because of insufficient reactivity
to recover,
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During the subsequent outage the metal discharge for July was
accomplished. A check of the cone screen and the ﬁbrmocouple
in process tube LLB86 (abnormally high outlet water temperature
during the latter part of June) revealed nothing irresular, The
tube was discharged and recharged and the temperature returned
to normal upon startup. During the outage approximately 15
process tube orifices and the corresponding Panellit gauges were
changed. Special pigtails were installed on process tubes 2170
and 3472, which will be utilized for securing in-pile water
quality pH data under PT-105-509~E. Process tubes 2170 and 3472
were charged with solid aluminum dummies, to check the overation

of the experimental setup for a period of one month before weighed
slugs are charged,

Following startup the Panellit pressure on water quality experimental
tube 3472 gradually increased to the extent that a purge of this tube
for 25 minutes during operation was necessary on July 11 to return
the system to normal. On July 11 process tube 2170 was switched to
process water due to pump difficulties in the flow laboratory.

After flushing out 25 downstream slugs with LOO psi water pressure,

the metal column in tube 0LB2 could not be loosened with a force of
6000 pounds. Preparatory to transferring the upstream slugs, consid-
erable difficulty was experienced in removing front steel dummies

used in pushing attempts. Visual inspection of the inner surface of
the process tube revealed a buildup of corrosion products approximately
1/16 to 1/8 inch in thickness along the section of tube located in the
front gun barrel. This restricted passage of the dummies to the point
that they would not remain on the spline, The corrosion products were
buffed off with a stiff wire brush and the steel dummies were easily
removed. 38 upstream slugs were then transferred to process tube 0483
by means of the twin transfer cask. After forces of 6000 pounds would
not move the process tube, the rear gun barrel was removed and the tube
containing the ruptured glug was pushed out. A dummy gun barrel was
installed in the rear and grooved steel dummies, a blank flange, and
neutron shielding were installed in the front. During the 0L82 outage
approximately 25 additional process tube orifices and the corresponding
Panellit gauges were charged and a supplementary metal discharge was
conducted. Also, the metal column in process tube 0576 was discharged

because of a high rear pigtail reading but no definite slug rupture
was located,

Pressure buildup on water quality tube 2170 necessitated purging this
process tube during operation following startup on July 18, On July
20 half of the 183 Filter Plant began to use alum instead of ferrie
sulfate as a coagulating agent. On July 2L the other half of the

183 Filter Plant was also converted to alum. This was done under
PT-105-508-E in order to supply alum-treated process water for the
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in-pile pH tests to be conducted under PT-105-509-E, On July 25

the flow laboratory water supply to 3472 failed, requiring the
tube to be supplied with process water,

During startup following the 3769 rupture the magnetic clutches on
vertical safety rods number 10 and number 18 would not hold the
rods out of the pile, These 2 VSR were tied out of service and
the pile resumed operations with 3 vertical safety rods out of
service (#20 VSR, which is experimentally equipped with a C-type
sphincter gas seal, is also currently tied out of D Pile).

TR Pile

With the exceptidn of a Panellit scram on July 25 DR pile operated
the entire month of July without incident at an average power level

of 560 MA. A new maximum monthly production of 17,358 MWD was
achieved at DR pile in-July.

The Panellit scram occurred at 10:37 A. M. on July 25 when the
Panellit pressure on tube LLS3 exceeded the low pressure trip

while the pile was being purged during operation at 350 Mw. Oper-
ations were resumed in 11 minutes.,

During the metal discharge on June 16 a temporary poison column
was inadvertently left in process tube 1087. This has resulted
in a slight flux distortion and power level reduction at IR pile
during the past 6 weeks, It is planned to correct this situation
during the metal discharge outage scheduled early in August,

H Pile

The following three ruptured slugs caused the shutdown of H pile
during Julys

Tube No. Shutdown Started to Power
3189 1:3h AM., July 5 3:55 P,M., July 6
2677 Li:51 P.M., July 7 6:36 P.M., July 7
LL60 7:L0 P.M., July 18 8:10 P.M., July 18

It was possible to discharge the metal column in process tubes 2677
and Lh60 and resume operativns within the scram recovery period. The
metal column in 2677 could not be discharged with the charging machine,
However, it was possible to discharge the metal column with a maximum
force of 2500 pounds in sufficient time to recover after an outage of
one hour and forty-five minutes. The metal column from 2677 had been
charged under PT-105-503-A (continuously rolled uranium).

A rear pigtail survey on July 18 indicated that both process tubes L360
and LL60 were reading high, Consequently both tubes were discharged
but it was possible to locate'a ruptured slug in the metal charge of

50 lye. %
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An indication of excessive effluent water activity at 12:20 4, M,

on July 5 was followed immediately by such water leak indications
as loss of reactivity, increase in gas pressure, and moisture in
rear plenum chamber gas samples, However, it was not possible to
locate the source of water leakage with a temperature traverse orp
Panellit pressure survey before the pile was shutdown at 1:34 A, M,
A rear pigtail survey indicated that process tube 3189 contained a
ruptured slug and hydrostatic pressure testing of the tube indicated
that it was also leaking., After flushing out 19 downstream slugs
the process tube and remaining charge could not be pushed with
foreces of 8000 pounds. It was necessary to remove the rear gun

barrel before the tube, containing the upstream slugs, could be
pushed out and replaced.

During the 3189 outage the metal discharge for July was accomplished,
including 31 process tubes charged with 8-inch slugs under PT-105=313-
M, (simulated Fernald uranium). A charge of 32 8-inch slugs wasg
discharged from process tube 0961 and after installing special front
and rear face connections, tube 0961 was charged with solid aluminum
dummies for the purpose of checking out the operation of the experi-
mental cooling water recirculation setup (PT-105«506=E), Sufficient

maintenance was also done on the P-13 equipment so that it could
operate on recirculation following startup,

During the 3189 shutdown an attempt was made to charge approximately

30 tubes with only one rear face entry by reducing the cooling water

flow to only 2000 gpPm instead of the usual 20 inches of water., The

test proved unsuccessful because the excessive water pressure washed

out the downstream aluminum dummies. Also, installation of effluent water
sample lines from rear crossheaders 21 and 23 way completed for

ruptured slug detection experimentation,

The water collection rate at the Wp driers decreased from a maximum

of 72 gallons/day on July 7 to a normal L gallon/day rate on July 1L,
bringing the total amount

of water collected from the 3189 process
tube leak to 185 gallons.

H pile was shut down at 4:13 P, M,
P-13 water supply caused by a loss
switch recirculation pumps.

with the P-13 setup still on

on July 6 due to failure of the
of pressure while attempting to
Operations were resumed at 5:00 P, M,
recirculation.

It was necessary to shut H pile down again at 10:45 A,
to permit the P-13 equipment to be switched fr
pProcess water because of oil pump difficulties
process tube 1583, containing PT-105-503-A metal, was discharged
because of an abnormally high exit water temperature. The metal
columns from 1583 and 2677 (rupture), both containing metal charged

under PT-105-503-A, were set aside for further inspection. Operations
were resumed at 11:55 A, M, '

M. on July 8
om recirculating to
« During the outage
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Due to pump difficulties process tube 0961 was taken off of recir-
culation and placed on process water on July 9. A uranyl nitrate
solution was injected into process tube 2369 on July 10, 1h, and 21
in order to obtain additional data on ruptured slug detection util-

izing delayed neutron, gamma ray spectrometer, and C-pile beta
monitor systems.

The final shipment of J slugs from H pile to Arco for U-235 separation
was accomplished on July 7.

A scheduled outage was initiated at H pile at 11:59 P, M. on July

1L so that temporary repairs could be made to the East retention basin
to prevent water leakage into the West retention basin in order that
permanent repairs could be accomplished in the West retention basin
during pile operation. After isolating the East retention basin
approximately 8 holes (some as deep as 6 feet) located in the sloping
walls of the southeast’corner of the East basin first bay were grouted
with a total of 56 cubic yards of concrete. In addition, the center
line expansion joints extending from the East wall to the center
partition and from the inlet end to the first bay wall were cleaned
out and replaced employing high temperature asphalt filler. During
the outage, graphite mining samples were obtained from process channel
2677 and both the P-13 equipment and the 0961 recirculation loop were
returned to recirculating service. A high rear pigtail reading resulted
in tube 1488 being discharged as a ruptured suspect. However, examin-
ation of the metal column revealed no ruptured slug.

On July 18 it was necessary to switch the 0961 recirculating loop to
process water because of abnormal pressure buildup. On July 21 it

was necessary to shut H pile down at 7:10 P. M. so that the P-13 equip-
ment could be switched once again to process water because of a surge
tank leak in the recirculating system., Operations were resumed at

7:42 P. M. 6n July 23 a high pressure Panellit trip on recirculation
experimental tube 0961 resulted in the shutdown of H pile at 5:29 P.M.
The high pressure resulted from plugging of the line between the rear
nozzle and the =12 level. H pile was started to power at 5:45 P. Mo

At months end an effort was being made to repair the West retention basin
at H pile during pile operation. Several holes located on the sloping
sides of the separating wall and the inlet end of the first bay were
being grouted with concrete. It appears that the first bay of the West
gide of the retention basin is not as severely underminded with voids

ag was the East gide of the basin.

In order to compensate for the discrepancy recently discovered in the
105 Bailey flowmeters by means of 190 drop tests, a straight 5% (742 MWD)
was added to the July monthly production at H pile, Effective Aungust 1
the cooling water flow through H pile will be corrected to obtain actual
power level and production data.
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F Pile

The following three ruptured slugs caused the shutdown of F pile
during July:

Tube No. Shutdown Started to Power
0560 £33 AM,, July 3 5255 AJM., July 3

5:33
3773 3207 AuM., July 29  3:3L AM., July 29
368L 2:53 AM., July 31 321L AuMe, July 31

Tt was possible to immediately discharge all three process tubes (0560,
3773 and 368L) with the charging machine and resume operations within
the scram recovery period,

The F pile was shutdown at 9:2L P. M. on July 7 because of an increase
in water collection rate accompanied by a change in color in the silica
gel columns connected to the rear plenum chambers. A total of 337
process tubes (far half of row Ol through 07, all of rows 08 through
13) were individually subjected to a hydrostatic pressure test before
process tube 0867 was discovered to be leaking about 12 feet from the
rear Van Stone flange. In addition, the metal charges in 71 process
tubes adjacent to the lower far air tube section (rows Ol through 12,
column 78 through 96) were backseated successfully with the exception
of the columns in 0586 and 0787. The charge in 0737 was loosened
with a maximum force of 3500 pounds. After discharging, process tube
0787, was established as an air tube., It was discovered that the

columm in 0586 could not be initially backseated because it was completely

full of B-inch perforated aluminum dummies. Process tube 0586 was dis-
charged with the charging machine and also established as an air tube.

During the outage the metal discharge for July was accomplished. 1In
addition the leaking thimble for the number 8 horizontal control rod
was removed from the pile and buried, A new thimble was installed,
the graphite track was replaced, the step plug was inserted, and the
number 8 HCR was reassembled. After satisfactorily pressure testing
the new thimble, the #8 HCR was returned to service.

Acetone soluble red dye was utilized to dye stain leakers 0867 and 0L86
(air tube for several months), It was not possible to move process

tube 0L86 with a maximum force of 12,000 pounds. A process tube splitter
was attached to the rear of the tube and pulled toward the front splitting
the rear 1l feet of the tube. The front gun barrel was removed and the
process tube was pulled out the front of the pile. Tt was possible to
push out process tube 0867 without difficulty. The rear Van Stone

flange and dye-marked sections of process tubes 0867 and @u86 were

saved for further detailed examination. Adequate shielding was

installed off channels 0486 and 0867, which were set up as air tubes,
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The F pile was shvtdown again at 1:38 P. M. on July 11 to investigate

a sudden increase in water collection rate. A total of 1L85 process
tubes were individually subjected to a pressure test (rows 01 through
36) before it was discovered that process tube 3670 was leaking at
aprroximately 9 feet 3 inches from the rear Van Stone flange. The
point of tube leakage was marked by using the red dye method and the
tube was pushed out of the rear with a force of only 1,700 pounds. The
red dye marked sectlon of process tube and the front and rear Van Stone
flange sections were saved for further inspection. The channel was
broached and a new process tube was installed and recharged,

In order to install inpile thermocouple calibration of equipment
PT-105-510~A, it was necessary to probe tubes 0890, 0891, 0892, 0990,
and 0789 with a solid 8-inch aluminum dummy before a free channel was
obtained, The probe hung up at approximately 30 feet from the front of
all tubes except 0799, in which the thermocouple setup was installed,
During the outage special thermocouples were charged into the thermal
shielding cooling tubes located adjacent to process tube rows 25 and
26 on the far side (PT-105-515-A). In an effort to determine the
location of the excessive gas leakage at I plle a survey of the inner
rod room was conducted. It appeared that the gas leakage was origin-
ating from the number 7 horizontal control rod. During the outage
several rear face thermocouples were replaced. Following the subse-
quent poison push F pile was shutdown from 6:l4L P. M. to 7:35 A. M.
on July 1L because of an undetermined Panellit scram.

On July 18 an increase in moisture collection and outlet dew point
was experienced at F pile. However, no water accumilated in the

drip legs and temperature traverse data remained normal., It was
necessary to shut F pile down at 1:57 A. M. on July 19 to investigate
a sudden increase in water collection rate. All process tubes in the
entire pile were individually subjected to a 350 psi hydrostatic
pressure test. It was found that process tubes 1475, 3668, and 3883
were leaking. Sectionalized pressure testing of these three process
tubes indicated that 1475 was leaking at a point approximately 17 feet
from the rear Van Stone flange, 3668 at a point approximately 12 feet
from the rear Van Stone flange, and 3883 approximately 8 feet from the
rear Van Stone flange. The metal columns in leaking tubes 1475, 3668,
and 3883 were discharged and the identity of the metal in each tube was
maintained for further examination of the slugs. The metal charges in
a total of 84 process tubes located in the lower far corner of F pile
were successfully backseated.

The point of leaking of the 3 leakers was dye stained and process tubes
3883 and 3668 were discharged in 3 foot sections without difficulty.

It was necessary to remove the rear gun barrel and exert forces of
3,500 pounds before process tube 1475 could be pushed out of the rear.
Channels 3883 and 3668 were broached and new process tubes were
installed and recharged with regular metal. Channel 1475 was estab-
lished as an air tube with a gun barrel plug in the rear end neutron
shielding on the front, ol g >
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During the outage gas leak investigations in the inner rod room
indicated that the number 7 horizontal control rod was definitely
the source of the 00, gas leakage. However, the thimble could not
be pressure tested because the rod was too radicactive to remove
from the pile. Consequently, the number 7 rod was kept in the "out"
position during the latter part of the month so that it would be
sufficiently cool radiocactively to be pulled from the pile during
the first available outage in August to permit pressure testing of
the #7 HCR thimble.

An examination of the slugs discharged from process tubes 3773 and
368l (July ruptures) revealed that several slugs in each charge were
extremely severely pitted over the entire slug surface. Several
pltted slugs from each tube were saved for detailed inspection.

By months end a total of 8L3 gallons of water had been collected at
the CO, driers from leaking process tubes 0867, 3670, 1475, 3668,
and 3883. The water collection rate, which reached a maximum of

81 gallons/day on July 15, gradually decreased to a 10 gallons/day
rate on July 3l.

RUPTURED SLUGS

Thirteen instances of inpile uranium slug failures occurred during
July, bringing the total number to date to 205, The attached table
presents all data available at months end regarding these 13 ruptured
slugs. It was possible to successfully discharge 10 of these ruptured
slugs with the charging machine and resume operations within the scram
recovery period. Eight group 8 slugs were included in the July slug
failures, bringing the total number to date to 58, No group 9 slug
failures (8-inch slugs) occurred during July.

PROCESS DEVELOPMENTS

A three dimensional survey of two Brookhaven concrete shield mockups
conducted in 189-D to detect voids with different types of pours has
been completed. Measurements were made by positioning a radium source
and a G-M detector in adjacent process tube sleeves, Results have in-
dicated that the standard density variation is not large for the
various types of aggregates poured by both the conventional and Prepakt

methods., The deviation in density for the Brookhaven concrete averaged
about 5%. .

A proposal to add the head from the 183 pumps to that of the 190 pumps
by by-pasaing the 190 storage tanks has been shown to be both physically
possible and economically attractive. A%t present the discharge from the
183 10,000 gpm pumps is reduced from 75 psi to 20 psi before going

to the 190 storage tanks. If the 190 tanks were by-passed and the 70 psi
water was pumped directly to the 190 turbine driven pumps,an annual
savings of approximately $120,000 in steam consumption would result.
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At present the Limiting factor in the water plant capacity at H pile
1s the capaocity of the filter plant with ferrioc sulphate as a coagu-
lant. If alum is substituted as a coagulating agent, as is expected
in the near future, the filter plant will no longer be the limiting
factor. By running the turbine driven primary pumps at full throttle,
the 190 pumps are capable of supplylng 65,000 gpm of filtered water
to the pile, with a resultant increase in steam consumption. The
limiting factor at the H pile water capacity using alum-treated water
would be the 183 pumps, which were designed for a maximum flow of

- 55,000 gpm. Recent tests have shown that they can supply as much as

59,000 gpm. Consequently, with alum treated water almost 60,000 gpm
flow would be available at H pile without further pump additinng in
the event that additional water were needed for pile enrichment,.

To date the following seven leaking process tubes at F pile have been

dye marked and the leaking sectlons have been saved for further
examinations: :

3573 3668
0867 3883
86 W75
3670

A detailed inspection at 108-B of the leaking sections of proceas tubes
3573, 3670, 3668, 3883, and 1475 has revealed a complete lack of external
corrosion in the vicinity of the leaks, However, in each of these tubes
internal pits or cavitles, of sufficient depth to penetrate the process
tube, have been observed approximately 10 to 12 feet from the rear

Van Stone flange. It is believed that this internal cavitational
attack 1s due to a local reduction in the cooling water annulus. This
causes a high velocity, low pressure region, in which the alternate
formation and collapse of vapor bubbles results in a series of cavitiles
in the process tube. This reduction in cooling water annulus might:
possibly be caused by cocked slugs, process tube distortion due to
graphite expansion, or badly blistered slugs. It has been calculated
that a reduction in the cooling water annulus to 10 mils which is
sufficient to cause this phenomenon, can be obtained by cocking the
slugs only .8 of a degree. This cavitation phenomenon has occurred

in all tubes examined at the downstream section of the metal column,
where the cooling water temperature is a maximum,

This same phenomen has also been observed in two process tubes used in
tests in the 105-D flow laboratory. In both cases, the water temper-

‘ature was 952 C and the process tubes developed leaks in a period of

approximately 12 dayas. In one tube, raw water was used, and in the
other, ferric sulfate treated process water was employed. Attempts
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are now being made to duplicate this phenomenon in the 105~D flow
laboratory. In addition, several slugs located near the leak in
process tube 3668-F have been observed to be badly piltted on one

gside, Likewlse slugs from the downstream end of process tubes

3773 and 368L (July ruptures at I pile) have been extremely severely
pitted over the entire slug surface. This seems to indicate that

some of the slugs in the downatream region (same vicinity as process
tube leaks) are also undergoing some form of cavitational attuck,

Tests in the 108-D buillding have indicated that under normal charging
procedures and pressure (30 psi) no slug cocking has been observed by
x-ray studies. However, it has been shown that slug cocking is poasible
with the standard pile charging procedure if the maximum pressure of the
charging machines (90 psi) is approached.

In order to minimize the possibility of slug cocking, no metal columns
in the piles will be backseated in the future with forces exceding
600 pounds, Also, all slugs will be charged into the piles with the
end caps faocing the same direction. It is planned to further invest-
{gate this cavitation problem by examining slugs and process tubes

removed from both F and other piles, as soon as facilities at 108-B
will permite.

PRODUCTION TESTS

506-E - Recirculation of Cooling Water

In order to determine the feasibility of recirculating pile cooling
water, an experimental recirculation loop employing steam condensate
was installed in process tube 0961 during the July 5 outage at H pile.
Process tube 0961 was initially charged with solid aluminum dummies
for the purpose of checking the operation of the equipment for approx=-
imately one month. The recirculation equipment conslsts of two parts,
a water plant and a recirculation loop. The water plant (located in
the outer rod room) consists of a steam condenser cooled by filtered
water and six storage tanks. The recirculation loop (located on the
-12 level) consists of 2 retention tanks (each providing LO minutes
hold up time), 2 heat exchangers used for cooling, a high pressure
operating pump (26 gpm at LOO psi), and a low capacity shutdown pump
(L gpm at 100 psi). It is the purpose of the tests to obtain data

on corrosion rates, film formatlon rates, effluent activity, and
water damage due to radiation. At the conclusion of the operational
shakedown. period, tube 0961 will be charged with weighed and numbered

uranium slugs, which will be expused for a sufficient period to obtain
satlasfactory datae
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508-E ~ Alum Coagulnted Water at D Pile

On July 20 half of the 183~D filter plant began to employ alum
instead of ferric sulphate as a coagulating agent in the process
water treatment. On July 2L the other half of the 183-D filter
plant was converted to alum. This was done in order to supply

D pile with alum-treated process water for inpile corrosion tests
at low pH under PT-105-509«E,

509.E - Effect of Low pH Alum Water on Pile Operation

During the July 5 outage at D plle an inpile experimental setup to
evaluate the effect of low pH, alum-treated process water on pile
operation was installed. The test will use existing equipment in

the 105-D flow laboratory to furnish low pH, alum-treated water to

5 process tubes to obtain corrosion, film formation, and effluent act-
ivity data. Because of {insufficient excéss activity at D pile only

2 of the 5 process tubes (2170 and 3472) were charged with solid
aluminum dummies for the purpose of checking the operation of the
equipment. During an August shutdown these two tubes will be re-
charged with weighed metal slugs and process tubes 2171, 2570, and
3571 will be charged with aluminum dummi.es for a similar one month
ghakedown period, at which time they will be recharged with weighed
metal slugs. A sixth tube (2070) will be supplied with process water
through the regular front face orossheader and will be used as a
control tube. It is planned to obtain data at pHs of 7.0, 7.3 and
7.65, The tubes will be discharged at concentrations of 200, LOO

and 600 MWD/T.

§10-A - Effect of Irradiation on Thermocouples

Tn order to determine the effect of pile irradiation on the calibration
of thermocouples, an aluminum-clad steel thermocouple slug was installed
in graphite channel 0789 during the July 11 outage at T pile. Two sizes
of iron-constantau and chromel-alumel thermocouples are enclosed in the
gteel slug, which is filled with Jead. An electric heater is mounted

on the steel container to melt the lead in order to check the voltage

of the thermocouples versus the melting point of lead. Tt is planned

to check the voltage of each thermocouple every 15 days for a period

of one year, at which time a calibrated thermocouple will be inserted
into the thermocouple slug to check the calibration of the irradiated
thermocouples at temperatures up to 5000 Co
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§15«A - Shiold Temperaturss Without Ceoling Water

During the July 11 outage at F pile special thermocouples were
installed in the far side thermal ghield cooling tubes adjacent

to process tube rows 25 and 06, These thermocouples are located
next to three existing thermocouples in the blologieal shield.

The flexible connectors on the front of the thermal shield cooling
tubes adjacent to process rows 22 through 29 were removed and
replaced with valved connectors contalning an orifice for meas-
uring the cooling water flow. It ig the purpose of the test to
determine the temperatures which result in the various shield
components when cooling water is shut of f from selected adjacent
and alternate thermal shield coolinz tubes during pile operation.
To date, the flow has been shut off from one thermal shield conling
tube only. It was observed that the thermal shield temperature
{nereased to a maximurm of 116° C and the biologlcal shield temper-
ature increased to a maximum of 79° C in the non-cooled section.

3 Enclosures:
1. Comparative Reactor Performance
?. Reactor Outages
3, Tabulation of Ruptured Slugs
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B D Uﬁ w q Total
Scheduled
Metal Macharye 39,7 1h.7 15,5 9.8 7541
Malntenance 1, w0 TGN A b, ?
Preaue tisn Tashs LT T T E ANGE
Spvecial Produstion J¢7 2.8 2.5
Unschedul ad
Ruotured S1lnz Removal 2.3 630 1.2 25.5 92,7
Process Tube Water Leak R6.,2 95,2
S5tuck "harre Pemoval 2.L 2ol
Fanellit Failure Ne?l De?

Rupture Suspect

(&
L ]
o
2
s
N

Improper Crificing 1.3 ‘ 1.3
Tmprover Panellit fausze : Ne? 042
P-13 1.5 1.5
Total Hours 5303 82,7  N.2 185.6 69.5  391.7
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cy = Hours Cporated

Total Hours Tn

'nnth

e -16-
332_52* ~0nP ' ZAT TLACTY T TEIFCRUALCE JULY, .952 )
RiZACTIR B D DR F H TOTAL
nitial Startup T35l TL2-L7-LL [Li-0=50 [2=25=05 [10-2M=L9
a«—swn power Tevel (MW) 250 257 *, °50 250 Mals)
Tavsg Since Startup 2866 278L t 667 271k 1016
\tcingdpiépgq%iv%hf) 560 | 600 % 515 | 575 605 | 2915
T ). 558 { 598 '1 575 | su7 553
pveragy SRyraeen Wl | sk | se0 | L3 55 529
* aar b s 53,3 32,7 1855 | 6961 LT
;tigckﬁ;fzt(i)z | 92,3 é 33,9 ! JA__;:f\ 75.1 } 90.5 | §9.5
B Y T o (35,5700 | 73,297
T Digchireed - Dluterium i18’906 ;18’723 j 0 0,321 {169635 61,585
M Th Teactor 7}1,227. h7,073 ?6,308 653,059 69,%§§ 31652%3__
4D In Poactor Ensin 1 ! i 160,939
Thns of Metal Chavred ]\ 3}__531_’* 31.32? 0 18,10 28.59 109.58
O'I"ms of dieztal Dischares] l‘ 3_1__1_1—__” 39098‘ 0 18.31 28,34 108.76
Tons of Matal In Practor | i | 1208.39
“one of Metal In wcactor Cusin { 268.91
Tons of #-tal In 103 Ztovice 'i |, 192.5L
Tverage Discharas T '
Someoneration (. /D) 608 | 6ou | 0 | 56k 587 59L
Sencduled Shmtdorms 1 j 0 % ._:2_,~ 0 0
f;QZZQr;Li;;q“( £y3 98.0 i 98.0 98,0 | 9k.3 9540
iLwE;ttx; Etlrt:rw 4 (°0) 368 | Lo2 333 39k 392
T oy L j 73,0 | 6B.7 | 7202 6l.1
T e (00)b j 183 18| 1.9 183 18.0
Procces ater Tlow ('ﬂm\u 37,818 b9 h7h hl’9§§“_37’239 49,385
&jtz?uﬁcgégiﬁ;n?m:cp/hr) 1.7 } 10.9 L }}‘7 12.3 10.8
Q *Includes 5% (7h2MWD‘ AdJustx—nit !
B a0
1) Avernge Cpernting Level = LT Prn)uu‘l 2, 3) vonths End Data A

L) Averag: oif Last Five Days
of Equilibrium Operntion
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TABULATION OF RUPTURED URANIUM SLUGS

o
.9-)| -S —~ rq->4 ~ w} £
o W s FE M I O~ .
Bl 1E 5S [FE | Balas | Assiged
|__Date 5 Solen |BE 49 SR SR Operating
1) Canned I\ m; s | 8% g B2, &l s | Production
. b 2) Charged > o7 |3 e g% | 0O S Loss Circumstance
5 & ) Ruptured S =% S 25 1e8 188 (D) (Days) Shutdown and R
193| 1793-B [1) 1-31-51 294 | 259 |L.8 [LOB (505 74 | .15 |High exit water &
2) 9-12-51 Discharged with ¢
3) 7-2-52 machine-Resumed o
within seram reco
194 | 0560-F {1) L-16-51 L2z | 21k |5,2 |uSL [525 68| .13 |High exit water e
2) 5-8-51 Discharged vitn ¢
3) 7-3-52 machine-Resumed o
within scram reco
195| 3971-D 1) 12-5-51 162 | 336 373 [565 1318 | 2.33 |Hirh exit water 2
2) 1-25-52 Discharged with ¢
3) 7-5=-52 machine--Unable &
in scran recovery
196| 3189-H |1) 228 | 330 |6.1 [586 525 | L5 54 959 |1.83 |High exit water
2) 11-20-51 ‘ Flushed out 19 dc
3) 7-5-52 slugs--Couldn't f
tube witr B0O0O# f
Remov:d rear punt
rusred out tube ¥
maining charge ir
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TABULATION OF RUPTURED URANIUM SLUGS = July, 1952 ,
_ \
- | s
9
o U~ . | o ]
= N Assigned .‘ = ‘é)c’:
8 & g [F~— | Operating & ©
2o & 14 & | Production © iy
@ O "o & Loss Circumstances of g “
eEa 1SS T Davel Shutdown and Removal Observations of Slug H e~
|
7 | .15 |High exit water activity- End cap failure MRH
Discharged with charging 'S 1-31-51
machine~Resumed operations g Truck 8
within scram recovery period| &
68| .13 |High exit water activity- End cap failure MRG
Discharged with charging ‘ L=16-51
machine-Resumed operations ' Truck L
- within scram recovery period &
1318 | 2.33 |Hirh exit water activity- End cap failurc MF
Discharged with charging 12-5-51
: machine-~Unable to reccver Truck 6
B in scran recovery period. &
Group 8
us gy | 959 |1.83 |High exit water activity- |Can sidewall fe-lure
E Flushed out 19 downstream
slugs--Couldn't push out
tube witt B000# force--
Remov:d rear punbarrel--
fusred out tube wit! re-
mainins charge in it. Groap 8
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TABULATION OF RUPTURED URANIUM SLUGS «

T m

Q g [V}
:v_‘i ] & Ii‘ ’E: ﬂ '_Q—)l -5 8/\ \
‘ [o¥ o o o I ELS Assigned
Date 5 el 45;% o A TR i Operating
° 1) Canned m m\E: w2 18- 15515 08lR 6 Production
. 0 2) Charged s L '3 g % 2108 Q E Loss Circumstance
2 & 1) Ruptured a & _in o Sel&3 188 [Tam (Tays)  Shutdown and F
197 | 1292-B |1) 2-B-52 126 | 255 179 {505 86| .17 |High exit water i
2) 3-2-52 Discharged with ¢
3) 7-6-52 machi ne--Resumed
wvitlin scram recec
198 | 2677-H |1) 1-12-52 165 | 427 |B8.9 |u36 |525 (N .1l | Bigh exit water
2) 1-2u4-52 Forces of 2500 1:
3) 7-7-52 to removed charg
‘operations withi:
recovery period.
199 | oLB2-D |1) L-5-51 L20 {258 |S.u {576 |595 | 39 60 | 1682 | 2.83 | High exit water
2) 5-23-51 Flushed out 25 d
3) 7-16-52 . slugs--Transferr
stream slugs to
twin transfer ca
rear punbarrel--
tube containing
— — slug.
200 | LL6e-H [1) 3-7-51 L7y | 2k2 189 550 65 .13 | High exit water
2) L-L-51 Discharged with
3) 7-19-52 machine --Resumed
within scram rec

R R R |
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.

®
EI DV E |y
- Assn_gr.led N g
SEEE> Operating o o
Holld o Production . o © o
n .Q 0 E Loss Circumstances of 8 “
28 1SE ) (Tavs) Shutdown and Removal Observations of Slug = o
86 .17 | High exit water activity- End cap failure MRB
Discharged with charging 2-8-52
machine--Resumed operations Truck 1
witlin scram recovery period &
Group 8
(N .1l | Bigh exit water activity- Uranium split failure ZRG
Forces of 2500 lbs. required 1-12-52
to removed charge--Resumed Truck 3
‘operations within scram &
recovery period. (P.T.~105-5031
Group 8
39 60 | 1682 | 2.83|High exit water activity-- | Uranium split failure MR
Flushed out 25 downstream L-5-51
slugs--Transferred 38 up- Truck 1
stream slugs to 04B3 with &
twin transfer cask--Removed
rear gunbarrel--Pushed out
tube containing ruptured
B o slug.
65 .13 | High exit water activity- Uranium split fa.ilure ZH!
Discharged with charging 3-7-51
machine --Resumed oper:ztions Truck 5
within scram recovery period &
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TABULATION OF RUPTURED URANIUM SLUGS #

o & "
. B s a9 |29 | 4 &~ ‘
& g ¢ ‘Eé‘ LEl LB LIRS Assigned
| _Date 5 Solom €& |[d & Rl Operating
o 1) Canned n vmg we | 8% 5 S0 H o &I o | Production _

. e 2) Charged 5 57 |2 g 52| ng |gE Loss Circumstance
= & 3) Ruptured S & o o] = 2 e | (D] (Days) Shutdown and k
201 | 1791-B 1) L-6-51 226 276 |L.8 | L1O | 510 90 .18 {High exit water a

2) 12-7-%1 Discharged with ¢

3) 7-20-52 mach ine~~Resumed

vithin scram reco

2u¢ | 0858-8 1) L-28-51 (432 243 6.0 | 621 | 510 90 .18 |Hirh exit water a
2) 5-16-51 Discharged with e

3) 7-21-5? machine~-Resumed

within scram reco

203 | 3769-D | 1) 3-15-52 | 83 | 367 |6.3 | 213 High exit water a
2) 5-A-52 Discharged with ¢

3) 7-2R-52 machine --Resumed

within seram recc
20l | 3773-F 1) 10-1-F1 {237 398 2.8 | L79 | 550 133 .2l [Hieh exit vater a
2) 12-R-51 . Discharged with c

3) 7-29-52 mach 1 ne --Resumed

vithin scram reco

205 | 368L-F | 1! 12-5-51 {195 372 383 | 550 79 W14 |High exit water a

?2) 1-13-52 Discharied with ¢
3) 7-31-52 mac! ine-=nesamed
witnin scram recc
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& [F~— | Operating a8 o
o & |5 g | Production ) w
0 0 E Loss Ciroumstances of 9 “
& 188 (D) (Days) Shutdown and Removal Observations of Slug = x
90 .18 |High exit water activity- End cap failure--3lug MRG
Discharged with charging s.rface badly blistered L-6=51
machine--Resumed operations Truck 11
vithin scram recovery period &
90 .18 |Higt exit water activity- Uranium split failure=-- MRG
Discharged with charging Slug surface badly blistered L-28-51
machine~--Resumed operations Truck 5
vithin scram recovery periocd &
Group B
High exit water activity- End cap failure MRO
Discharged with charging ‘ 3-15-52
machine--kesumed operations Truck 4
witrin scram recovery periud &
B L Group 8
133 2L {High exit vater activity- End cap fa. lure--Slug MRG
Discharged vith cherging surface severely pitted 10-1-51
machine~~kesumed opcrations Truck 2
vithin scram recovery period &
Group B
79 .14 |High exit water activity. End cap failure MRH
Discharged with charging 12-5-51
mac! ine--ncsumed operatlions Truck 3
wittin scram recovery period ' &
Group 8
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man maxtmum operatine lavel atsatned durlne the month v 7
iupasy, 1952 hy each ol nre nilern, e bhe marrogrondinge
2quivalent sercentare of the nower lavel in-ax, are ag
followss

3 D o ] q
MWD " g4 80 5§93 939 429
Percent 293 200 202 275 310

7, ™R, and 4 oiles attained individual new maximum nverating
IGVGls during Aumst, and 4 oile estalished a new individual
nroduction record for the month, Anmist 1 marked *he establizh-
ment of a new maxirmm of 2374 WD for simultaneons five-pile
total produstion, and a new maximum of 23270 MU for simultaneous
five-nile combined vower level, Total production for Aurrust

wag only 55,352 "0 /928.L% of forec~st). This resulted from
the ssccurrence of 13 raptured slurs, nine of whi~h required
minimum downtime outares, and water leak 4ifficulties at &, U
and T plles,

The practice »f 4iluting efflusnt nrosess water at 179L was
tarminated on August 25 at all oilszs uoon the recomrandaticn

of the 2adiolozical Sciences Nent., In addition, the onerating
immersion dose=ratc:limit of 10 mren/hr was relaxed to 15 mren/hr.
“amma radiation will he monitored continuously and spot beta
measurements will be made to insure accurate total dose-rates

and proper beta/camma ratios.

AY month's end 877 of the 200,027 8" sluys scheduled to be 135
charrsed under PT -1N5-313-2M h ad been charced hnto the 5 niles.
26%, 22%, LL7, qu and 667 of the charres in B, T, D2, ¥, and

vy

)

Y niles, resoectiveLJ, now consist of 3" slugs.
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B Pile

A new maximum power level of 545 My and a new maximum daily
production of 565 MWD were egtablished at B pile on August 1.

During the month of Ausust Z pile was shutdowm for the followine
two ruptured slunss ‘

Tube Mo, Shutdown ctartad to Power
0274 2:02 2, M., 9/2 6:18 P. M., 93/3
3760 17:06 2. ey 3/b 11:17 A. M., 8/6

Tt was possible to {mmediately discharge suspect mebal columns in
process tubes 127L, N37k, and 7375 with the charging machine on
August 2, Operations were resumed at 3:22 P. M. but it was necassary
to shut the pile down again at 33115 . M. due to insuffioclent reac-
tivity for continued operatlonse. Examination of the three metal
columns revealed a ruptured slug from orocess tube 0274 only. During
the outage replacement of all front crossheader screens was completed.

After flushing out 30 downstream slugs from orocess tube 376l
alternate front and rear forces of 7000 vounds would not move the
remainder of the charge. After transferring 32 upstream slugs to
process tube 3765 with the twin transfer cask, the tube broke into
two sections while unsuccessfully attempting to push the tube out
with forces of 15,700 pounds. The rear gun barrel was removed and
the rear 21 foot section of process tube containing the ruocture and
one other sluz was pushed from the pile. The channel wag then
buttoned up front and rear and established as an air tubee.

On August 13 the moisture collection rate at the COp driers increased
to 38 gal/day and there to 36 gal/duy on August 1lL. Consenuently B
pile was shutdown at 5:00 A. M. on Augnst 15 to investlgate the source
of the water leakage. Prior to shutdown, the Flexowriter automatic
tube outlet water temperature recording facility was employed to
advantage in locating the wet zones of the pile. A total of 659
process tubes were individually subjected to a hydrostatic oressure
test before tube 2660 was discovered to be leaking. Sectionalized
pressure testing of tube 0660 indicated that it was leaking somewhere
in the last 5 feet. In addition, 1t was discovered that process tubes
3293, 2252, and 0569 were all leaking at the rear Van Stone flange.
The two rear 3 foot sections of process tube 2660 and the rear Van
Stone flange sections of tubes 2252, 3293 and 569 were saved for
oxarination. After discharging process tubes 3293, 2252, 0569, and
2660, new process tubes were installed and recharged with metal.
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Pollowing the August 15-15 outage the water collection rate at

the COp driers increased to a maximim of 62 gal/day on Auzust 19 ‘
and then gradually decreaged to a normal rate by August 31, A

tgtal of 373 gallons were collected from the leak in process tube

2580,

The B pile was shutdown from 1:23 P. M. to 1eh? 7o M. on Aumst
25 dna to an electrical wower failure canded by C olle tis-in
work at 151-0. Installation of new relays raquired some rewiring
of the existing 230 kv relays. ‘hile doing this the power sucply
failed momentarily because one relay was not get oroperly.

On August 28 a schedulad outaze was initiated to conduct the Aot
metal discharge.

D Pile :

Two ruptured slugs caused the shutdown of D pile during Aupust as
follows:

Tube No. Shutdown Started to Power

0460 7:05 AM., 8/13  12:45 P.uat., 8/1k
1568 1:55 A.M., 8/18 9:27 AM., 9/19

On August 5 an abnormal increase in water collection rate at the
CO, driers indicated a npossible process tube leak. Mo indications
were obtained from temperatures traverses, reactivity changes, or
graphite temperature data. However, a continued increase in the
exit dew-voint and condensate collection resulted in the shutdown
of D pile at 12:00 noon on August 7. Starting from the top of the
pile 600 vrocess tubes were hydrostatically tested before disccvering
that process tube 3175 was leakine at a point approximately gt L
from the rear Van Stone flange. A red dye was pumped throuzh the
tube to mark the leakaze voint and the tube was then removed and
replaced., Severe internal cavitational attack was noted around the
process tube ribs at the point of leakaie.

During the outage, the August metal discharge was conducted. In
addition, process tube 2170 was reolaced and the tube was char ged
with welghed slugs and replaced in the Panellit scram circuit, A
borescone of process tube of 31,72 indicated considerable buildup
of corrosion oroducts in the tube. However, borescovning of tube
3473 also indicated corrosion products to a lesser extent. The
tube was charged with weighed slugs and revlaced in the Panellit
scram circuit. Special front and rear nozzles were installed on
process tubes 2171, 2570, and 357L. The tubes were charged with

Pt a4
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numbared solid aluminum dummles and removed from the Panellit
geram cirenlt. These 5 process tubes (7179, 372, 2171, 2579,
3571) are tuhes being utllived under PT-115-5N09<F to obtain
inolle water quality data with low pH, alum treated water,

ASter resumlng operations at 3:06 P, M, on duwmst 19 the water
collaotion rate decreased from 2 maximum of 15 zal/day on Auiust
11 to a2 normal rate on Aurust 21, A total of 153 wallong were
axtracted from D pile following Lthe watbter leak in proessg tube

3175,

After flushing out the slurs dovmstream of the ruoture in procass
tube NLED, the charge was backseated with a force of 3570 lbs,

The matal column wag then digcharged with a charzing machine and
the tuke was nushed from the vile and reolaced. Durini the outage
the du Pont uranium figsginon chamber installed in nrncess tuke 1072
(PT-1N5~528-7R) was ramoved and the tube was recharged with regular
metal. The dwmy gunbarrel in tube NLI2 was removed and a naw raar
gunbarral wag installed along with a new orpoess tube. Sevaral
orifice and Panellit zauge changes were also made during the outaga.

After flushing out the downstream slums from process tube 1553, the

remaining metal column could not be backseated with a feree of 42929
1bs, L1 upstream sluss were then transferred to tube 1569 with the
twin transfer cask, It was necessary to remove the rear gunbarrel
before the process tube and ruptured slux could be pushed from the
pile with a force of 7500 lbs. A new rear gunbarrel and process
tube were installed and the tube was char zed with golid aluminum
dummies. Examination of the rupture indicated that it was oune of

four 7" graphite receptacle pleces charged on July 16, 1952 under
PT-105=269,

On August 2L an increase in the moisture collection rate at the

CO, driers to 27 gal/day indicated another process tube leak.
However, no indications were obtained from reactivity, graohite,

or temperature traverse data., D pile was shutdown at L:2%9 A. M,

on August 25 to locate the water leakage. Starting from the top

of the nile 2 total of 1L1L process tubes were hydrostatically
pressure tested before it was discovered that tube 1692 was leaking.
It was possible to remove the tube with forces of L0OOO 1lbs.
Sections of the process tube were saved for further examination.

Followins startup at 9:10 A. M, on Aumust 26 the moisture collection
rate at the CO, driers increased to a maximum of 33 gal/day on
August 28 and then gradually decreased to a normal rate by Auzust 3l.
A total of 125 gallons were collected from the leak in process

tube 1492,
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A new maximum vo:ar lavel of 935 M4 and a new masxl

nroduc tion of
Whh the exa
digchargs on
ANpoagt witho

ZRola was
and aanin fr

DECLASSIRED
HITH DELETON

P 3 D were establlshed at DR pile on Aupugt 29

30L nof two Panslll® derams and

\uusn

b dnedidant at an avaraps scwer lavel a0 34 vy

annwdown Sram 101l 2,

September L, 1952

mum daily

a gehadulad Metal

DR pile wparazed “he ansire manth A7

a.hu

P T R B e B AT L
I N )
m o SthA A, M, ko 5155 &, M, an Au~igt 25 because of

a faulty reldy »n Panallit row rumber 22,

During she Auguat 5 discharge ounage, {Llux folls were ramoved
from TSR 1umha" 31 and the vartical snfe‘“ rod was raaggsmblad

and redurnsd

Yo serrd

W09,

survey of the rear facs revealed thabt approxir
bellews were leaking 0O, gas. These hellsws ware recaired and

followinz startup the eRcessive 20, gas Lleakay
decreased uonsiderably.

tube orifices and “he corresponding Panelli*

changed.,
T 2ile

A
iataly 15 rear

e at 02 pile

During theé outane, several orocess

The follcwing 3 riptured slugs caused the snut
during August:

Tuba Yo,

1063
3581
N872
3LA7
3731
1967
3879
3532

§hutdown

g

auges Wwere alsgo

down of F pils

Started to Power

2137 F. M., 8/8
1:00 2. M., 8/12
§:L6 A, M., 8/13
8:53 Ao Mo, 8/18
§:22 P, M., 9/2L
8:02 P, M., 8/29
5150 P, M., 9/30
7:L0 P. M., 8/31

—

It was vossible to discharge the metal columns
1957, 3879, and 3532 with the charging machine

g e e w

withln the scram recovery pe_;‘iodo

2 «\ ] ,an \.w;\

S ey

L:os m, M., 3/9
1:27 2. M., 9/12
7:20 A, M., 8/15
1:3L 2. 0., 8/19
2:L3 AL M., 8/25
9:29 P, M,, 3/29
6112 7, M., 3/10
7:93 P. M., 9/31

in nrocess tubes 3591,

and resume overations
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T pile was shutdowm at 2:37 P. o on Aumat 4 to investipate

an abnormal inorease in molsture collnction rates A roar pig

tall survey indicated that process tube LOA3 was roading exceds-
{voly hizh because of a rptured slug. After flushing out 5
dovnstream slugs tha metal column could nct be backscated or
frontgeatad with a maximum force ol 5700 lra. The pmcoess bube

was prassure tosted and was found to be leaking., Considerablo
dALEftaulty was encounterad while transferring 53 ungtream slars

to vrocess tube UNA7 with the tein transfer cask. Th wag necessary
to olean out corrosion products found in the front of the nrocess
tuba and to fabrisate a gpecial thin slug soline before the trans-
far operation could be romplsted, A samole of the anrroglon nro-
dunts was retained for analysis, After removing the rear mntarrel
1t was nossible to push the process tube containing the mintured
slur from the plle with a force of L0OOY 1ba. An examination re-
vealed a hole in the orooess tube in the location of the ruptured
sluz. A new rear gunbarrel was installed, but a new process tube
lodged in the graphite channel after 35 fest had heen inserted.
Congequently the channel was blanked off as an alr tube.

During the outage of 068 a backseating prozram in the lower far
corner of F plle revealed that 2 process tubes (0536 and 1993) of
61 tubes checked could not be backseated with a 672 lb. force.

Tt was necessary to utilize 2500 lbs. force in discharging process
tube 0988 and 5700 lbs. in discharging tube 0686. These two tubes
were established as air tubes., In addition, the number 7 HCR
thimble was satisfactorily pressure tested during the outage.
However, it was discovered that the first sectlon of the rod tip
was damaged, Consequently, a new rod tip was installed and the
number 7 horizontal control rod was returned to service. Process
tubes 3373 and 368L (July ruptures) wers removed with maximum
forces of 5000 1lbs. The dummv rear gunbarrel plug from orocess
tube 1475 was removed and a new rear gunbarrel was ingtalled.
Three new process tubes were installed in these channels and
charged with regular metal.

Following startup at L:05 P. M. on Aumst 9 tre molsture collection
rate at F pile increased to a maxirum of L3 gal/day on August 11
and then decreased to a normal collection rate by August 20, bring-
ing the total water collection from the leak in process tube LL068-TF
to 171 gallons.

F pile was shutdown from 12:50 P. M. ta 1:26 P, M. on August 11 to
discharge process tubes 2L71 and 3386 because of abnormally high
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oxit water temperatures which were seriously limiting pile
power level., It was subsequently discovered that the excessive,
tomperatures resulted from defactive thermocouples, Bkaminaticn

of the metal columns from these tubes revoaled sevoral geverely
pitted slugs.

After flushing out 21 do'mstream =leces from nrocess tuba N972 a
maximum force of 5970 1lha. would not lsnsen the charma, A nizh
activlty reading in the discharve area lndlcatsd that a total of

9 glugs nad been flushed onto the ca*walk. These were romotely
vushed into the storape bagin chutes with 1 long pole. A ocon-
tinued high activity reading on the rear face indioated %hat a
gslug had become cocked in tha temoorary flushinz nozzle. After
oongiderable difficultv the slug was removed from the nozzle with
gpline and vacuum equinment from the "fly's eve' viewer. After
pushing the orocess tiube § inches out of the plla with a force of
5700 lbs., it was possible to remove 2 more slugs. After decon-
taminating the rear face and deribbing the aft section ol the pro-
cess tube, it was possible to discharge the remainder of the metal
column with a force of 3000 lbs. A new process tube was installed
and charged with metal.

During the 0872 outave the metal discharge for August was conducted
and a pressure test of the number U HCR thimble indicated that it
was leaking, The thimble was blanked off and adequate shielding

was installed. Process tubes 3769 and 3743 were borescoped and
recharged with metal.

After shutting down the pile because of high exit water activity
and an abnormal Panelllt pressure and temperature on process tube
3447, it was possible tn flush out only one downstrean slug. 'When
the charge could not be loosened with a force of 5070 lbs., 62
upstrean slugs were transferred with the twin transfer cask, The
tube could not be pushed out with a maximum force of 23,700 lts,
After removing the rear gunbarrel it was possible to push out the
process tube containing the ruptured slug with a maximum force of
8500 1bs. The tube was blanked off as an air tube.

Tt was vossible to discharge the metal column in process tube 3791
with the charging machine. HYowever, subsequent hizh activity
readings in the rear face area indicated that 3 slugs had lodged

on the N foot level catwalk. The slups were flushed off the catwalk
without difficulty but opverations conld not be resumed within the
scram recovery period. During the outage the charges in 66 process
tubes in the lower far corner of F pile were backseated. The

chargze in tube 13395 proved to be stuck and required a force of

2600 1lbs. to discharge the metal colum. In addition the charges

in “ubes 1230, 1190, and 1391 were somewhat reluctant to backseat-
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ing and were also discharied. These L tubes were estahlished

as air tubes. Vew process tubes were installed in channels 3373
and N8A7 and the tubes were chargzed with regvlar metal. An attempt
to broach channel L0864 and install a new process tute proved un-
successiul.

During the month Lt was necessazyv abt [ nile during the various
outares to renlace a totnal of 17 exic water ftemmerabture thermo-
nounles, Eight of these indicated nc reading and nire indicated

a readinz higher than the surrounding nroccss ftuhco,  This resultced
in censideratle difficulty in maintaining outlet water temperatures
belcw the 70° limit withcout power level reductions.

I Pile

A

A new maximum pover level of 520 i was attained at H pile on

August 20 with a new maximum dailv production of 620 MWD established
on August 21, The significant opower lewel increase at H pile during
Auzust resulted from aporoximately 25 MW gained due to adjustment

of the Railev flowmeters and from increased boiling limits resulting
from no solid downstream dummies aft of the 9" slug metal columns,

A new maximum monthly vroduction of 16,399 MWD was achieved at H
pile in August.

During the scheduled ouftage initiated on August 13 to conduct the
August metal discharge, stoo-gap revairs to the lst, 5th, and 6th
bays of the west retention basin were completed. A total of apmrox-
imately 10 cubic yards of concrete were used for grouting the voids
located, During the outase the P-13 equipment was returned to
recireculation status. A special popoff valve was installed on the
outlet of recirculntion tube 0961 (PT-1N5-504-E) and the exveri-
mental loop was returned to recirculation service, Three special
neonrene vigtails were installed on the rear face of H pile for

the functional testing of neonrene pigtails for C pilé under
PT-105-519-A. During startup the 4 pile was shutdown from 1:39

to 2:20 A. M. on August 1L due to a P-13 instrument relay contact
failure,

Only one ruptured slug caused the shutdown of H pile during August.

Tube No, Shutdown Started to Power ;
Loss 3:35 Po M., 8/29 Lr00 P. M., 8/30 :

The metal column in tube U055 was removed with a maximum force of
2570 lbs. After replacing the process tube, the metal discharge
scheduled for September was conducted,
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T outage exhibited cavitational pitting around the edge of -the per-'“
e

‘loranlons. Although all of these slugs and tubes exhibited a .

~ tubes and slugs at D and F piles, several perforated aluminum
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RUPTURED SLUCS

Twelve instances of inpile uranium slug failures occurred during
August, bringing the total number to date to 217. The attached
table presenta all data available at month's end regarding these
12 ruptured slugs. It was possible to successfully discharge only
L of these ruptured slugs with the charging machine and resume
operations within the scram recowery vneriod. line grouo 8 slugs
were included in the August slug failures, bringing the total
number to date to 67. In addition, a failure of a special uranium
slug housing a gravhite sample (PT-105-269) occurred at D pile
during Auguste. ' ‘

PROCESS DEVELOPMENTS

The simulation of a ruptured slug by injecting a uranyl nitrate
solution into process tube 2369 was conducted at H pile on August 1
and 5, Both the delayed neutron and gamma ray spectrometer systems
demonstrated good stability. Although the data from these tests
and U injections conducted during July have not been completely
analyzed, it is apparent that the extrapolation of instrument
performance from these tests to an actual slug rupture is difficult
because of an uncertain uranium exposure time which results from
holdup in the tube. This condition makes theoretically calculated
extrapolation factors unreliable, Attention is being given to the
possibility of simulating a rupture more closely by releasing
controlled quantities of highly exposed uranium to the effluent
stream,

During the month additional evidence of cavitational attack was
discovered on both process tubes and slugs at D and F piles. At

D pile, cavitational attack was evident around the ribs of leaking
tube 3175, In fact, one rib was completely chewed away at the
point of leakage. In addition, the end of the slug located at

the leak had been attacked. At F pile, advanced stages of pitting
were found on the ruptured slugs located in process tubes L068S,
3581, 3781, along with as many as 5 other downstream slugs in {he
same tubes. Internal pitting was viewed about 9 feet from the rear
Van Stone flange of tube 3878 while borescoping the tube, Two
pitted slugs from tube 2471 and 3 pitted slugs from 3386 were fourd
when these tubes were discharged on August 1l because of abnormally
high exit water temperatures., Fifteen slugs in tube 0988, which ,
was discovered to be stuck during the backseating program conducted
on August 8, were also found to be pitted. In addition to these . - :.

dummies discharged from DR pile during the August 5 discharge '
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mechanical-type attack due to cavitation, alum-treated process
water is being employed at all 3 piles. Consequently, thers may
be come correlation tetween thls cavitational attack and *he lack
film buildup with alum-treated water. An attempt to duﬂll“a*e
the cavitaticnal a%tack of process tubes in the 1050 1aoora,orj
obtained during July is now under wav. 95° C. al"~—tr5919d JQE
is teing circulated through a lass process tube over 1
zolumn of slugs. To date &4
of the slugs is teinz obsery

-
1%
a
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lic 1 hn
d, “ut ne tarbulence cr toillin;

r g i
visihle in thav vicinity.
DUCTICH TUSTS
‘ 509~E - Zffect of Low oH Alum Water on Pil2 Overation

During the August 7-10 outage at D pile, process tubes 2170 and

3472 were charged with reguLar weighed slugs and returned to the
Panellit scram circuit. Special front and rear nozzles were installed
on the 3 remaining tubes (2171, 3571, and 2570) and these tubes were
char ged with numbered solid aluminum dummies and removed from the
Panellit scram circuit. During the next scheduled outage at D pile,
these last 3 process tubes will be charged with regular metal slugs

to obttain data on the effect of low pH, alum-treated process water.

A sixth tube (2070) is teing supplied with process water through

the regular front-face crossheader and will be used as a control
tube. '

Enclosure: 1. Comparative Reactor Performance
: 2. Reactor OQutages
3o Tartulation of Ruptured Slu"s
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3 D R 1 4 TOTAL
Scheduled

YMetal Tischarse 27.3 29,1 2L,7 27,0 2,0 100,11
‘aintsnanc e B 1.0 11, g2 25,1
vooeemien Tomes o TN P e o ol
Srecial Pr-oduction 2o’ S ToT

"nnchedlad
2aniiared Slur Azmoval AT.10 2005 182,3 2L,! 221,5
Process Tube Water 53,3 28,5 12,3

Leak

Stuck Charze Remswval 1l 1.7
Power Failure D63 D63
Ructured P. T. Slug 31.5 31.5
Panellit Failure el 863
Tischarge Hot Tubes 065 Do
+ P=13 Instrument Do 7 D67
Total Hours 16002 192,7  L9.0 229,72 L3 451.3
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O RZACTOR 3 D LR ¥ H TOTAL

Initial Startup Owbell J12=L17=LLY 12=3=50 J2=25=lt5 [10=20-L9
s 4
Desicn Power Lavel (M) 250 252 259 250 L29
Davs “inze Startun 2,397 2,18 598 2,745 1,7L7
Maximum Power Level
Attained to Date (1MW) 555 500 595 575 427 2,95
Maximum Power Level
ﬁurin" Month (D) : 555 531 577 55 521
'}wawv:l \nav‘qﬁwn;‘ .
Lavel 'W’) LAn 379 251 | 1A 737 2o
} | |
- 1.3 0 t T by oo | ‘ L1 o0
M . o . - ‘o [y ! S. et | - Q T eel
! (k] ~ ~n - ¢ ~ o an
71.:’ ! J e 4a:|. ...u’) ‘Je JL-'..E
TV 7 |«, Yy RESNele] 297 PieTe! LA AEn
e R el 2,272 2,00 110,10 9o n

VT Misanarced - Plutsniam 21,277 UL, %AR e, T 10 Lkt 182,029
"I Tn Reastzr 51,559 | 72,373 |39 710 [ AL,020 |71.727 | 241,705
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Tamzera*nrz 2acsrdad {°0) 35k 257 315 395 L20
Jutlaet dater ,

Tamnerature (97)% 71.5 7L, 2 71,0 1.5 59,7
Inlet Water L

memnerature (°C)- 12.9 1.3 15,1 20,1 18,9

Process Water Flow (zpm)h 8,378 39,753 |L2,1h0 37,583 |L5,726
Waximum Bffluent

Water Activity (mran/hr) 12,1 15.1 12,2 1.0 15,0l
1) sverage Operating Level g YL Produced x 2L 3) .lontas Znd Data

ime Cperated Efficiency = Hours Ocverated 1} Average of Last Five Days
Total dours In Month of Zquilibrium Oceration
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TABULATION OF RUPTURED URANIUM SLUGS -
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3 q |u "e |49 | 4 3~ .
o o |2 EE &E cBLohe Assigned
Date 5 Sl |L8 |4 S b g~ | Operating
1) Canned ‘Hla el Bl & & | Production j
()] 0] O ~— | Q0 Q 'E ] o4 O f1, 2, Ci ‘Cumst:&n(}e
. 2 2) Charged ES o g & El nao7|oE Loss 1 !
(o) o] ] = —{ O 0 O (o= Qo - Sh td ' d R
= = 3) Ruptured = = % O zo | oo We M (Days) utdown and R
. High exit water af
206 | 027L-B }) 1'31‘21 529 133 562 | 565 Discharped with c
2% 5“202‘1 988 1.75 |machine along wit!
3) 8-2-52 tubes 0374 & 0375
to remverwithin
recovery period,
207| 376L-B 1) 12-31-51 | 39 | 347 | 7.5 81 | 56% 3h L9 High exit water a
2) 6-25-52 1 LL9 2.56 |Flushed out 30 do
3) 8-h-52 slugs~transferred
slugs to 3765 wit
transfer cask - t
in two sections-r
gunbarrel-pushed
tube section cont
203 | LOD&S-F 1) 12-13-51 |20l 3bs | 3.0] 368 | 550 59 17 High exit water ¢
2) 1-é3-52 . P71 | L.93 f%ushed out..5 dow
Afm slurs-transferrec
3) 5-6-52 slurs to E0£8 wia
ger cask-remgved
srrel-pushed out
rupture in it-nrc
leak at location
2731 3591-F [1) 12-5-51 277 352 | L.9| L3% High exit water .
2) 1-18-52 17 .03 [Pischarped with ¢
3)  8-12-52 machine~-resumer c
e within scram recc
- 2.8.. o High exit water -
?19 0L62-D %) ; g ?i 525 | 198 | 3.7| 57L [550 L5 | 591892 | 1.75 |ppfEh et M T
. jg R:13 5o of rupture-backs:
8-13- with 3500 1bs.=-cc

charged with chas
Tube pushed out %
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TABULATION OF RUPTURED URANIUM SLUGS ~ August, 1952

e s g .
|28, 5 | nestenes =
18 & 5§ F> | Operating 8 o
N ISR o I Production ) ) o
2Rl =y Loss Circumstances of ‘ g X
1EE |88 (WD) (Dayvs) Shutdown and Removal Cbservations of Slug = =
'5 High exit water activity -~ | Uranium Split failure MRH
’ Discharged with charging 1-31-51
988 1.75 |machine along with suspect Truck 9
tubes 0374 & 0375 - unable
to rewverwithin scram
recovery period,
5 3L L9 High exit water activity - Uranium split f ailure H
: LLLo 2,56 |Flushed out 30 downstream 12-31-51
slugs-transferred 32 upstreap Truck 9
slugs to 3765 with twin &
transfer cask - tube broke Group 8
in two sections-removed rear
gunbarrel-pushed out aft
tube section containing rupthre,
0 59 77 High exit water activity- Uranium split failure 7RE
D71 1,93 |flushed out..5 dox,cslrngémaam)L 12-31-51
e ‘ .
Iare to S et Tt n eal Truck 10
fer cask-remgved rear un- &
barrel-oushed out tube with Group 8
rupture in it-nrocess tube
leak at location of runture.
High exit water activity- Ind ecanp failure TRy
17 .03 [Discharged with charging N 12-5-51
machine-resumer operations Prock L
within scram recovery period uew
i Group 8
) r i xit water activity- rani. piit failure MRG
0 L5 59 | 892 175 ?jl‘gghgdj ou};I slﬂgscgéwnsgream Uranivm spitt failu 2-8-51
of rupture-backseated charge Truck 9
‘ with 3500 1bs.~column dis- ‘
charged with charging machi

Tube pushed out % renlapesd
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TABULATION OF RUPTURED SRANTUM SLUGS -

% -§ % <1 &
& § é EQ Vi 'c. § . %g-; Assigned
Date 5 Solew 4‘5% ~ 5 ShHEF- Operating
1) Canned A EFE |52 a o |8 2 I & | Production
o 0 O~ fte | O eI T ¥ % Cir t ‘
. x| 2) Charged = 2 4 g g2 |0l 0 & Loss reumstance
2 £ 1) Ruptured a =~ % ) 25 le8 IS& DY (Davs) Shutdown and R
211 | 0B72-F |1) 9-10-51 | 292 | 389 | 8.l | 563 29 | L6 High exit water a«
FMlushed out 21 do:
. 3) 8-13-52 catwalk~ dergbbed :
\ of tube~removed r:
charge with 3000 1
212 | 3L67-F [L) 10-10-51 257 | 390 | 2,0 | 508 63 86 High exit water as
p) 12-L-51 1043 | 1.89 abgormalffl’aneléit
B)  8-18-52 % rg - cgﬁge :
charge with 5000
. transferred 62 up.
slugs ~ removed r:
barrel-vushed out
rupture with 8500
213 3781-F |1) 10-11-51 | 263 | 374 2.4 ]508 |8530 High exit water a
. 2) 12-L-51 1218 2,37 |Pischarged with c
3) 8-2;-52 machine- 3 slugs
catwalk - unable
in scram recovery
21h | LosS-4 |1) 3-23-51 | 513 | 226 5L7 {620 igh exit water ar
2) L<L-51 821 1.33 Pischarged metal
3) 8-29-52 with force of 25
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TABULATION OF RUPTURED SRANTUM SLUGS - August, 1952
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3
15 E,ﬁ , g 3
c BolEs Assigned o) 2
e kg [F~ | Operating & £
;‘3 o & [d & | Production ) ) Y
1 w.0 5 &8 Loss Circumstances of ‘§ o
1 & g 188 MamY Gavay Shutdown and Removal Observations of Slug 1 ~
29 L6 High exit water activity- Wedge-shaped uranium 159.0U
1987 | 3.61 Flushed out 21 downstream split 9=10-51
- * slugs-8 slu§s flushed onto Truck 8
catwalk-deribbed aft section &
of tube-removed remainder of Group 8
charge with 3000 lbs, roup
63 |86 High exit_water activity, Uranium split failure (PT-105-269 )
1043 | 1,89 |abnormal Panellit pressure 189-H
& temp.-flushed %u, 1 down=- 10-10-51
stream -~ couldn't loosen
charpge with 5000 1lbs. force- Truck 11
. t{ansferred 62dupstream &
slugs_ - removed rear gup-
bar%el—pushed out tubg & Group 8
rupture with 8507 lbs, force
High exit water activity- End Cap failure 158-H
12L8 2,37 [Pischarped with charging 10~11-51
machine- 3 slugs lodged on Truck 3
catwalk - unable to start up &
in scram recovery period Group 8
ligh exit water activity - Ind cap failure 7RH
821 1,33 Pischarged metal column 3-23-51
with force of 2500 1bs. Truck 9
D,
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TABULATION OF RUPTURED URANIUM SLUGS -
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. 2) 1-18-52 18 .03 | discharged with
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i within scram rec
216 | 3879-F |1) 12-5-51 |225 351 | 5.7{ L33 | 525 :
‘ 2) 1-18-52 ‘ 18 o3 " n
3)  8-30-52

217 | 3582-F {1) 12-6-51 226 {363 | L.0| L63 | 525 .
2) 1-18-562 13 .03 " "
3)  8-31-52
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PILE NPERATTON

Nenaral

The maximum operating level attained during the month of September,
1952 by each of the piles, and the corresponding equivalent percent-
ape of the power level index, are as follows!

B D DR P H

MWD 570 585 580 555 619
Percent 285 293 290 278 309

B pile attained an individual new maximum operating level during
September, A new maximum of 2883 MWD for simultaneous five-pile
total production was established on September 29, and a new maxi-
mum of 2890 MW for simultaneous five-pile combined power level was
achieved on September 28. Despite the occurrence of 12 ruptured
slugs during a 3O-day month, a new maximum total production of
73,680 MWD was attained in Seotember., This represents 126.2% of
forecast because B pile was originally scheduled to be shut down
during September for the installation of the Ball Third Safety
System.

Because of difficulties in procuring new perforated aluminum dummies,
a concentrated effort was expended at all riles during September to
decontaminate for reuse as much of the inventory of irradiated per-
forated Al dummies as possible with chromic and oxalic acids plus
trisodium phosphatee.

B Pile

A new maximum power level of 575 MW was established at B pile on
September 8 and a new maximum daily production of 570 MWD was
achieved on September lo
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During the month of September, B pile was shut down for the
following two ruptured slugs:

Tube No, Shutdo Started to Power
oL8o 9130 AM., 9/9 6133 PM., 9/19
057k 10:48 AM., 9/15 2130 P.Mae, 9/15

It was possible to immediately discharge process tube OLBO with the
charging machine on September 9. Operations were regumed at 10:00

A. M. but it was necessary to shut the pile down again at 10:30 A, M.
after reaching a power level of 260 MW due to insutfiolent reactivity
for continued overations. While conducting the September metal dis- -
charge durins the subsequent outage, a sgtuck metal column was dis-
covered in process tubg 0962 which required 3000 pounds force to
discharge. The front section of process tube 376L (tube broken while
removing August rupture) was removed with the use of the process tube
splitter, After broaching the graphite channel, a new process tube
was installed, satisfactorily pressure tested, and charged with metal.
A force of 3000 pounds was required to push process tube 2986 so that
a new process tube could be installed and charged with metal.

Following startup, it was necessary to shut B pile down from 9:L5 A. M,
to 11:22 A. M, on September 1l in order to charge additional temporary
poison columns into gix process tubes (0873, 1165, 1182, 3678, 3766,
3973) in order to allow increased power level. operation. While
discharging these temporary poison columns during an outage lasting
from 11:50 P. M., September 1l to 2:22 A. M., September 12, the metal
columns in process tubes 0987 and 2966 were discharged because of

suspected ruptured slugs. However, examination of both metal columns
revealed no ruptured slugs.

After flushing out thirty downstream slugs from process tube 0574, a
force of 3600 pounds was required to loosen the charge. The process
tube was replaced and charged with metal. During the 0574 outage a
gupplementary September metal discharge was conducted and process tube
0962 was pushed with a maximum force of 5500 pounds. A new process
tube was installed and charpged with metal. In addition, the differ-
ential thermohms for both the outlet water temperature and the pile

power level systems were replaced because of arrabic operation prior
to the shutdown.

However, on September 29 the thermohm power level indicator went out

of service again, requiring that the pile be operated with calculated
power level measurements. At month's end the installation of the

front face crossheader Panellit pressure monitoring system was com-
plete except for calibrating the Panellit gauges, connecting the system

. into the annunciator panel, and remedying a few leaks in the system.

SECUASSIFED

u
’Nt

. TR R TR ayo
we 0o ooy W o . TR Y YRR TR " ]



. e

F————= WYy T L

O TR R TR T R

Mles October 3, 1952

D Pile

Only one ruptured slug caused the shutdown of D pile during
September, as followst

Tube No, Shutdown _ Started to Power
0365 2:12 AM., 9/8 3159 P.M., 9/10

After flushing out 17 downstream slugs the metal charge in tube
0365 could not be loosened with a maximum foroe of 6070 pounds.
Torty-five upstream slugs were transferred to process tube 036k
wlth the twin transfer cask and the tube containing the two re-
maining slugs was pushed with a maximum force of 11,000 pounds.

A new process tube was installed and recharged with metal. Exam-
ination of the metal column from tube 0365 (excluding the ruptured
slug) did not reveal any evidence of cavitational pitting.

During the 0365 outage the metal discharge for September was
accomplished, In addition, the solid aluminum dummies in process
tubes 2171, 2570, and 3571 were replaced with L-inch weighed slugs
and these tubes were returned to the Panellit soram system (FT-105«
509-E)s Before charging with weighed slugs, process tube 2570 was
replaced and process tube 2171 was borescoped. In addition, three
duPorit uranium fission chambers wers charged into process tube 136l
to determine the effect of radiation on their capacity to monitor
neutron flux distribution (PT-105-528-SR). However, two of the
three chambers became defective shortly after startup, just as the

first set of three fission chambers had done previously in process
tube 1972,

D pile was shut down from 6313 P, M. to 6:31L P. M. on September 21
because of a faulty Panellit gauge in row 1l2.

Beginning on September 8, considerable binding was experienced with
the #7 horizontal control rod, Consequently, on September 29 the
#7 HCR was pulled from the plle and preparations were in progress
at month's end to replace the rod tip section and thimble during
the next scheduled outage early in October.

DR Pile

One ruptured slug (the first since April 233 caused the shutdown of
DR pile during September,

Tube No. Shutdown Started to Power
2574 L:h2 AM., 9/6 L:10 AM., 9/8
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Files - b - October 3, 1952

After flushing out 23 downstream slugs it was possible to discharge
the metal column in process tube 2574 with a maximum force of 3000
pounds. A new process tube was installed and recharged with metal.
During the 2574 outage the September metal discharge was conducted.
In addition, process tube 3178 was pushed from the pile with a maxi-
mum force of 8000 pounds and a new tube was installed and charged
with metal. Sections of both process tubes 2574 and 3178 were saved
for further examination. During the shutdown two tubes of metal
from PT-105-313-6M (Alpha canned slugs from rods salt bath beta heat

- treated at Lackawanna) were discharged at a concentration of 100 MWD/T.

In addition, five thorium slugs were charged into proces:. tube 2773
under PT-105-516-A. '

IR pile was shut down from 3:52 A. M. to L:05 A, M. on September 16
because of a low pressure trip on Panellit gauge 1551. The pile was
shut down from 5:12 A. M, to 5:33 A. M., on September 22 because the
Bourdon tube in Panellit gauge 2888 ruptured, DR pile was shut down
for a third Panellit scram from l:%2 A. M. to 2:03 A. M. on September
2Ly because of ruptured capillary tube.

F Pile

The following five ruptured slugs caused the shutdown of F pile
during September:

Tabe No. Shutdown Started to Power
2365 1:53 AM., 9/L 6:11 AM., 9/5
0567 1:04 AM., 9/12 11:0L P.M., 9/13
0868 8:15 AM., 9/16 1:57 PuM., 9/17

3966 6:20 P.M., 9/19 6:L7 PaMe, 9/19
2181 5:0L4 A.M., 9/20 5:37 AM., 9/20

It was possible to discharge the metal columns in process tubes

3966 and 2181 with the charging machine and resume operations within
the scram recovery pericd,

After flushing out 23 downstream slugs, the meta’ column in process
tube 2365 could not be moved with a maximum force of 5000 poundse.
Following the transfer of 39 upstream slugs to process tube 2366 by
means of the twin transfer cask, the metal charge was loosened with

a maximum force of 6000 pounds. The process tube itself was pushed
from the pile with a force of 5000 pounds and a new tube was installed
and charged with metal. During the 2365 outage the #L horizontal
control rod thimble was removed from the pile. After two feet of
graphite channel had been chipped and vacuumed, an attempt to install
a new thimble proved unsuccessful when the thimble was damaged during
insertion. Consequently, a step plug, blank flange, and shielding
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Files October 3, 1952

were installed in the thimble entry. In addition, the metal
columns in a total of L5 process tubes located in the lower far
corner of F pile were successfully backseated using a maximum
force of 600 pounds during the outage.

It was possible to discharge the metal column in 0567 with a charg-
ing machine and resume operations at 1:35 A. M, on September 12,
However, after reacning a power level of 319 MW it was necessary

to shut the pile down again at 3:10 A. . because of insuifficient
reactivity for continued operation,

During the subsequent outage, a new #4 HCR thimble was installed
and the horizontal control rod was reassembled and returned to
service., While conducting the Septemter metal discharge, consid-
erable difficuvlty was experienced with both charging machines and
repeated adjustments were required to prevent scratching of the
slugs. On several occasions it was necessary to spline out charged
slugs to check whether they had been damaged during charging. Ap=-
proximately 8 faulty thermocouples were repaired and a new rear gun-
barrel and process tube were installed in 3L67 during the shutdown.
Also, process tube 3582 was pushed with a maximum force of 3000
pounds and a new tube was installed.

During the poison push outage following the 0567 shutdown, process
tube 3378 was discharged because of a suspected ruptured slug. .
Examination of the metal column revealed no ruptured slug, but five
downstream slugs exhibited considerable cavitational attack.

At LOO psi water pressure it was possible to flush out only the
downstream dummies in process tute 0868. The metal columm could

not be backseated with a maximum force of 5000 pounds. While trans-
ferring 61 upstream slugs to process tube 0869, considerable splining
difficulty was encountered. When a maximum force of 11,000 pounds
would not push the process tube containing the 3 remaining slugs, it
was necessary to remove the rear gunbarrel before the tube could be

pushed from the pile. Considerable rear face air borne contamination
resulted during the operaticn.

The metal columns in toth process tubes 2180 and 2265 were discharged
with the charging machine on September 20 because of high rear pig-
tail readings. However, only one ruptured slug from process tube 2181
was discovered in the two metal columns along with a total of seven
slightly pitted slugs from both tubes,
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H Pile

Three ruptured slugs caused the shut down of H pile during September,
as follows:

Tube No. 'ShﬁtdOWn Started to Power
3L60 1:20 P.M., 9/13 2301 P.M,, 9/13
298L 3:26 PM., 9/17 1:25 P.M., 9/19
3577 L:02 AM., 9/27  L:38 ALM., 9/27

It was possible to discharge the metal column in 3L60 with the

charging machine and resume operations within the scram recovery
period.

After flushing out 16 downstream slugs, the metal column in 298l
could not be moved with a force of 3000 pounds. After pushing
the process tube and the remaining slugs 1lh feet with a maximum
force of 6000 pounds, the process tube stuck. It was necessary
to remove the rear gunbarrel before the tube could be completely
removed from the pile. A new gunbarrel and process tube were in-
stalled and charged with metal. The rupture in tube 2984 was an
8-inch slug (third 8-inch rupture). Examination of the procesas
tube revealed a small hole in the tube between the ribs at the
location of the 8-inch ruptured slug.

During the outage an experimental neoprene pigtail was removed

from the rear of process tube 0980 (PT-105-519-A). In addition,
graphite samples (PT-105-50L-E) were discharged from process tube
0776 and an attempt was made to charge a second set of graphite
samples into the inner Al tube. However, inspection of the inner

Al tube revealed it to be ruptured. Consequently, fhe non-irrad-
iated samples were discharged and the inner Al tube was removed
from the process tube. After satisfactorily pressure testing
process tube 0776, the tube was charged with solid aluminum dummies.
During the 298L outage the Septemter metal discharge was conducted
and the installation of the front crossheader Panellit pressure
monitoring system was completed. In addition, a total of 38 process.
tubes in the central zone of H pile were charged.with lL-inch slugs
under the following metal fabrication production tests:

PT-105-313 Tyve of Slugs Tubes

LM Alpha-canned, uranium metal b
powder metallurgy

oM Triple-dipped, rods finished 10
by cold drawing
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PT-105-313 Type of Slugs Tubes
M Alpha-canned rods salt bath 12
beta heat treated at
Lackawanpa
M Triple-dipped, Fernald 12

evaluation metal

During the 298l outage, a high rear pigtail reading resulted in the
discharge of the metal column in process tube 1376. No ruptured
slug was located in the charge, but a pressure test of the process

tube revealed it to be leaking., The process tube was established
as an air tube.

The recirculation cooling water loop in process tube 0961 was
switched to regular process water on September 1 because of a
bearing failure on the high pressure pump. However, the system
was returned to recirculation status on September 9 and operated
satisfactorily during the remainder of the month. Also, on Sept-
ember 5 another injection of uranyl nitrate was made into process
tube 2369 for simulated ruptured slug detection tests.

On September 2L it was necessary to reduce the power level at H pile
because the exit water temperature of process tube 3577 was approx-
imately 6 to 12° C higher than the temperature of adjacent tubes.
The Panellit pressure remained normal and an instrument check re-
vealed no faulty components in the temporary monitoring system. On
September 27 H pile was scrammed at L:02 A, M, because of a faulty
Panellit gauge on row No. 2. The metal column in process tube 3577
was discharged and recharged with solid aluminum dummies. Inspection

of the 32 B8-inch slugs from 3577 revealed a small hole in the can
sidewall of one slug. This represents the fourth 8-inch slug rupture
under the present program of PT-105-313-2M.

H pile was scrammed at 6:15 P. M. on September 11 because of a faulty

Panellit gauge on row No. 3 which could not be located before recovery
at 6231 P, M. H pile was shut down again from l:44 A. M. to 2:00 A, M.
on September 12 because of faulty Panellit gauge 0372. A second Pan-
ellit scram from 5:13 A, M, to 5:26 A. M. on September 12 resulted in

the location of a bad terminal on Panellit gauge 0368 and a short in
Panellit gauge 0353,

PRODUCTICN TESTS

509-E ~ Effect of Low pH Alum Water on Pile Operation

During the September 9 outage at D pile, the solid aluminum dummies
in process tubes 2171, 2570, and 3571 were replaced with regular li-ineh

weighed slugs and the process tubes were returned to the Panellit scram
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system, Prior to charging, process tube 2570 was replaced with a
new tube and process tube 2171 was borescoped. In addition, a
column of weighed L-inch slugs was charged into regular process
tube 2070, which will be used as a control tube. With all five
process tubes (2170, 3472, 2171, .3571, and 2570) charged with
weighed slugs, the inpile experimental tests to evaluate the effect
of low pH, alum-treated process water on pile operation were init-
iated. Corrosion, film formation, and effluent activity data will
be obtained at pHs of 7.0, 7.3, and 7.65.

S04=E -~ Study of Gas - Craphite Reactions

During the September 18 outage at H pile, the quartz capsules contain-
ing graphite specimens which had been exposed to CO and CO, gases at
water temperatures were, digcharged from the inner aluminum tube.

After charging new graphite samples it was discovered that the inner
aluminum tube was ruptured. Consequently, the non-irradiated samples
were discharged and the inner aluminum tube was removed. K After pres-
sure testing, process tube 0776 was charged with solid aluminum
dummies. The study of inpile gas-graphite reactions will continue
after replacement of the inner aluminum tube.

516-A - Effects of Irradiation on Thorium Slugs

The charging of five thorium slugs into process tube 2773 during
the September 7 outage at IR pile completed the charging of L5
rolled and L5 extruded 6 1/2-inch unbonded thorium slugs into the
piles. It is the purpose of these tests to evaluate the effects
of increased exposures (up to 1000 MWD/AT), as well as the irrad-
iation effects on extruded thorium slugs. The first columns of

thorium slugs irradiated to high concentrations will be discharged
during October,

PROCESS DEVELCPMENT

An informal request for $1.9,000 has been submitted to the A & B
Commit.tee for the installation of equipment for the charging and
discharging of poison columns during pile operation on 18 process
tubes at B pile. The operational feasibility of this facility was
recently demonstrated at B pile with equipment installed on process
tube 1277, Upon approval it is estimated that between 3 to L months
will be required for material procurement and installatione.

In conjunction with a study to evaluate the productlon gains possible
through the relaxation of the present 600 MWD/T # 5% concentration in
order to vary discharges and dampen reactivity c¥cles, it has been

NEPI AcQinen
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shown that the average discharge concentration has a much more pro-
nounced eftect on the isotopic ratio of plutonium 2L0 to plutonium

Files

239 than the range of discharge concentrations employed to obtain

a' sphcific average concentration.
. (v* ‘

‘3It has been suggested that it might be extremely attractive to utilize

the excess filter capacity at thé present piles (employing aluminum
sulfate) to provide part of the filter plant capacity required for the
K piles. 1If new lines connecting the KE-KW, D-DR, and B-C areas were
constructed and tied into the present export water system, it would be
possible to transport over 200,000 gpm excess filtered water to K
areas as follows:

F 27,000 gpm
H 40,000 gpm
D-TR 60,000 gpm
B-C " 86,000 gpm

213,000 gpm

By doing this it would be necessary to construct only one filter
plant at X area, with a substantial decrease in capital costs.

During September the delayed neutron monitoring equipment was modified
so that it monitored a sample of water from the near downcomer, repre-
senting half of H pile effluent water. When two ruptured slugs (360
and 2984) occurred at H pile during the month, the ratio of signal to
background of the delayed neutron monitoring equipment was 2 to 3 times
as great as that with the beta monitoring equipment., This was obtained
in spite of the fact that the water sample from the offending cross-
header had been diluted by a factor of 23 before reaching the delayed
neutron monitor. At month's end duPont scientilation counter and
filter equipment was being connected to effluent sample lines at H

pile for testing with future injections of uranyl nitrate (PT-105-523-4).

Additional evidence of cavitational pitting attack on slugs discharged
from F pile was obtained during September. Ruptured slugs 0868 and

2191 exhibited cavitational pitting, and slugs from the downstream end
of ruptured columns 2365, 0868, and 2181, plus transfer tube 2306,

showed varying degrees of cavitational pitting. In an effort to evaluate
the causes and conditions necessary for cavitational attack an extensive
program has been formulated, a large portion of which is already under-
way. The program consists of the following:

1 - Investigations of the effect of ferric sulphate versus
alum sulphate and sodium dichromate versus no dichromate
water treatment in the 50-tube mockup. Tests will also
investigate the effect of temperature, velocity, static
pressure, film formation, and mechanical obstructionse.
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Visual studies of the cavitational phenomencn in a
glass process tube mockup.

Induction heater tests to determine the effect of hot
slug surfaces with various mechanical obstructionse

Submerged jet impingement tests and rotating disc

tests to investigate the influence of water treatment,
temperature, velocity, types of metal and film formation.
Tnoluded will be high frequency interupted et tests
which will provide a mechanical analogue of cavitation

in which bubble collapse will be simulated by impact
forces,

. Two dimensional nozzle studies of high temperature

cavitation including pressure, temperature, and
velocity variations.

Slug cocking tests incorporating the effect of process
tube bowing, weld overhangs, and blistered slugs.

Investigation of the effect of alum,ferric sulphate,
sodium dichromate, and purging on the growth of front
process tube barnacles or corrosion products. This
will include the examination of a substantial number
of pile process tubes to determine the status of
front tube corrosion and the examination of a repre-
gentative series of process tubes before and after
pile purges.

Examination of all leaking process tubes and pitted
slugs to determine the type and frequency of cavit-
ational attack, and the examination of ordinary
process tubes and slugs for comparison.

The determination of the effect of alum, ferTic
sulphate, dichromate and purging through full scale
pile process water tests. It is planned to leave

H and B piles on ferric sulphate treatment without
dichromate and with purging. C and DR piles will
wtilize alum and sodium dichromate treatment plus
purging, F will continue with alum treatment with-
out dichromate but purging will be initiateds D
pile will continue with alum treatment, and no purg-
ing, but the addition of sodium dichromate will be
initiated. In this way it is planned to evaluate
the optimum water treatment from the standpoint of
cavitational attack for K pile water plant designs.
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Twelve instances of inpile uranium slug failures occurred during
September, bringing the total number to date to 229. The attached
table presents all data available at month's end regarding these
12 ruptured slugs. It was possible to successfully discharge only
L of these ruptured slugs with the charging machine and resume
operations within the scram recovery period. Seven grouo 8 slugs
were included in the September slug failures, bringing the total
number to date to 7he In addition, the third and fourth group 9
slug failures (8-inch slugs) occurred during September at H pile.

o

Enclosure: 1. Comparative Reactor Performance
2. Reactor Outages
3. Tabulation of Ruptured Slugs

‘ PAULOVICH/slc

DISTRIBUTION:
Cy 1 - addressee
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dater Activity (meap/hr)

‘ - 1? -
'TMP SRt T 'r'»;""l e T TOLLATCE | /
32852 “oip AT SaCTLL CEIFOLMUAVCE  SEPTEMBE, 1952
0:_:\0'1'03 B D DR T H TQTAL
nitial Startup Bo35o0h [L2-Lf~hL 1= 2=50 2-25=15 PO—ZWZM9\
Nesign Power Level (W) 250 ) 250 250 100
- | |
~avs Since Startup \ 2927 28LS 728 | 2775 \ 1077 \
Taximum Pover Level \ ‘
ittained to Date (i) 575 | 609 535 575 620 2055
ximum Powir Level | i |
Suring donth (VD) \ 570 | 585 \ 580 555 618
Twerase Cpyratine ! PN W— \
n,ownl () | 521 565 539 L33 | 591 5L2
i - - i — G
Ceal eagsar Outags Houos | 65.0 ‘ 6540 \ 51,3 | 107.3 | bL8.1 | 337.2
Tl porat d \ - " ‘ \
}.34‘,“4_ Ci'?flﬂ’f ('Z)‘— | 9~L00 | 9100 | 9209 | 85¢O 93-3 90.6
— sramtrrat - - 1 4 - T
T Producet = TRV ROL AT e i | . S Wit A At Mt
4T Bischorzad - Tlaber’ m ‘ 3,650 | 17,795 | 21,L09 | 13,903 | 1k,377 76,0LL
ve v b — - f - = i J‘- l_
- - — l A T Rl
i
/D In Reactor Ensin - % % - R 131,156
Tons of Metal Charwved '15.33 1 30.23 35.75 AL 23.01 ! 2L .61 128,94
- 1 = |
OT.ms of potal Discharesd ﬁ 111.684__ 29.57 [ 36.13 L23.06 _L2h.78 129.22
| - l
Tong of Metal In Bzactor ‘1 l\ 1 i ‘l - \ 1217406
‘ i
“ong of petal In wactod Busln\ ; * t 30L.13
|
Tons of Metal In 103 Stovage ‘“——L— ! \ 171.8?_
iveramu Discharze { ‘ ;
Concen;ration (,0/1) J 589 | 599 A %?3 \ 603 580 59%~
) !
3nhidulsd Sputaoms \ 0 i 0 i ~M*El_ 0 \ 0 .
Arron neowxiae | [ ! |
Cowocnt;ntion ("f”‘-,)j ! 9740 ! 98.0 ‘ 93.0 93.8 \ 9l.1 o
fighest oraphite !
e tar. meooried (O0) 360 | 395 \ 335 ‘ Lo7 ’1 Lo2 .
FOElo L itk 1
”‘.1 "mr‘;r‘wtur‘cr(o())b' l 7306 J\ 7’407 \ 69;7 7&-5 69 0)4
Tnlct Tate
Tt et (90)b 19.0 | 19 | 19.2 | 1946 | 19.5
! | —-
fpgecss ater Ulow (rnm)h 38,862 Lo,012 _4h2,262 38»?53‘ Ls,852
Taiximum LfLiucnt ' T
nimam Wb o130 b 1.5 | 113 | 137

e e i | s 2 = 2 -

j
|
|

— ] ) \
l\) AV“I"-’lE( (Tpur"i.t"l_nq LQ.V':—‘]. ol DlFJ PFO(J‘]CI.)\j < 2)4 3) './ion'ths End Daitn
' Touvs Jn.rated
L) Average of Last Five Days
2) Timc Mnornted BEfficieoncy = Hours Operated of Equilibrium Operntion
Total Hours Ln fionth
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REACTOR OUTAGES, SEPTEMBER, 1952

October 3, 1952

R A g g G

B D TR ) H TOTAL
Scheduled
Metal Discharge 5,3 30,3 * 30.9 21.9 1.l 8945
Maintenance ' L5 30,3 7.0 L2e3
Production Tésts LoD 15,0 1.5 = 0.5 L5 2545
Special Production 0.6 3.0 2.0 9.9 1545
Unscheduled
Ruptured Slug Removal 55,1 19.L 10.5 52.6 2L.5  162.1
Panellit | 0.3' 0.9 1.1 2.3
Total Hours 35.0 65.0 51,3 107.8 L8 337.2




T TR T TR TR T

T

1o e | R i (eGSR

DECLASSIFIED

B R R A S AN
- U o~
.

TABULATION OF RUPTURED URANIUM SLUGS 4

I~ Ao

o
o 8 o
A1y |y |88 @98, lic | ...
A g g B § o B ﬁ;'aﬁ Assigned
Date 5 S0 14 H- 9 gFE- Operating
® 1) Canned " msﬁi m% it a M g o & [d o | Production
. 2 2% Charged By L g Be ) ag S & Loss Circumstanc:
= £ 3). Ruptured £ =% ) = L3 & o (Days) Shutdown and i

218 |2365-F |1)10-10-51 |274 |365 [7.9 |557 |535 | LO | 61 [ 1076} 2.01 [High exit water a
2)12-5=51 Flushed out 23 do
3)9-L-52 slugs--Transferre

stream slugs. Pus
remaining charge
force of 6000 lbs

219 | 257L-DR 13;‘.1-5-51 257 |39k |8.0 (596 (580 | 41 | 60| 32h| .56 [High exit water a
2)12-24-51 _ Flushed out 23 do
3)9-6-52 slugs~~Loogenad ©

charge with foroe

220 { 0365-D |1) 530 | 204 583 {580 L7 c4B| 94 High exit water =
2)3-28-51 Flushed out 17 dc
3)9-8~52 51ugs--Transferre

stream slugs to C
tube & remaining
ith maximum fore
1bs.,

221 |oOLBo~B |1)1-31-51 363 | 252 |L.B 503 |565 1097 | 1.94 High exit water :
2)9-12-51 Discharged with
3)9-9-52 nachine--Unable

within scram rece
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TABULATION OF RUPTURED URANIUM SLUGS + September, 1952
= | § 0
g BolS Assigned N 3
..B & 8§ [F~ | Operating m o
Ao & | Production © o
a.o ™o %ﬂ Loss Circumstances of g “
& 1SS T (Tava) Shutdown and Removal Observations of Slug ‘5 “ﬂ
Lo 61 | 1076| 2.01 |High exit water activity-- Can sidewall failure. MRB
Flushed out 23 downstresm 10-10-51
slugs-~Transferred 39 up- Truck S
stream slugs. Pushed out &
remaining charge with maximun Group 8
forece of 6000 1bs,
L1 | 60 324 | .56 [High exit water activity-~ Can sidewall failure 196<0
Flushed out 23 downstream 11-5-51
slugs~~Loosened remaining Truck S
charge with force of 3000 lbs &
Group B8
L7 SLB{ .9k High exit water activity--
lushed out 17 downstream
slugs~--Transferred 45 up-
stream slugs to 0364~-Pushed
tube & remaining 2 slugs out
with maximum force of 11,000
lbs, :
1097 | 1,94 High exit water activity-=- End cap failure MRH
Digscharged with charging 1-31-E1
machine--Unable to recover Truck 3
within scram recovery pesriod. &
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PABULATION OF RUPTURED URANIUM SLUGS N

-‘1;-\‘

|

o 8 @ :
& 53' 3 g:ﬁ Y "%,“‘ ‘ﬂ 40‘}8 Asaigned
Dat E B~ |8 4|8 B lyg ")

e | 5| sl 28 |- ShEE- Operating

roened | G | B [eE |87 B0 | T ek (g g | Production
. 2) Charged By B o g B & 8‘5, 0 % Logs Circumstance
S 3) Ruptured | & & =) S 188 188 MM (Haya) Shutdown and R
1) 12-7-51 237 | 29 340 | 5ko gh | .10 |High exit water &
2% 1-19-52 Discharged with ¢
3) 9-12-52 machine=-Unsble 4
within scran reco
1) 12-6-51 233 483 | 610 25 | 4O |High exit water a
2) 1-24-52 ‘ Discharged with o
3) 9-13-52 machine~-Resuned
within scram reco
1) 3-26-51 318 580 | 565 3k 1271 | 2.24 |{High exit water :
2) 11-2-51 Flushed out 30 dc
3) 9-15-52 slugs~--Loosened 1
charge with 3600
1) 12-7-51 233 L3L | 540 6l 2156 | L.56 |High exit water -
2) 1-27-52 , Necessary to tran
3) 9-16-52 stream slugs to O
remaining 3 slugs
with maximum fore
1lbs,~-Rear gunbar
1) 2~7-52 195 505 | 605 16 673 | 1.11 |High exit water ¢
2) 3-6-52 - |Flushed out 16 dc¢
3) 9-17-52 glugs-~Force of f
moved tube 1l Ve~i
gunbarrel~-Pushec
remaining charge
in proceas tube i
at rupture locat
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TABULATION OF RUPTURED URANIUM SLUGS -
L
'El br\ « a
‘ $O | Assigned = 3
‘g Eg 2 Operating § @
o P o | Production ) O
0 9: o & Lo8s Circumgtances of ‘% o
ad 138 e Gava Shutdown and Removal Observations of Slug o H ~
N .10 |High exit water activity- End cap failure MRH
Discharged vith charging 12-7-51
' machine-~-Unsble to recover Truck 10
within seram recovery periodl &
. Group B
2Ly U0 |High exit water activity—e Can sidewall failure ZRG
Discharged with charging ‘ 12..6-51
machine~~Regumed operations Truck 8
within scram recovery periodl &
Group 8
3 | s1]1271 | 2.24 [High exit water activity~e Uranium split failure MRG
Flushed out 30 downstream 3-26-51
slugs~--Loojened remaining Truck 11
charge with 3600 lvs force, &
6l 2L56 | Le56 (High exit water activity-- Can sidewall failure MRG
Necessary to transfer 61 up=- 12-7-51
stream slugs to 0869~-Tube & Truck 11,
remaining 3 slugs pushed out &
with maximum force of 11,000 Group 8
1lbs. ~~Rear gunbarrel removed}
- 16 673 | 1.11 [High exit water activity-- Can sidewall failiire-- MRB
N Flushed out 16 downstream 8"[ Hole about 1" diameter in 2-T=62
: slugs--Force of 6000 lbs can, Truck 2
| moved tube 14'--Removed rear &
gunbarrel~-Pughed out tube & Group 9
2 remaining charge--Small hole
in procesg tube between ribs
. at rupture location.
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TABULATION OF RUPTURED URANIUM SLUGS .

% -§r\ r?‘ —~ o] a—;

¥ R SR lE R '; g ., 4;;(3 Assigned

Date = gg %Q 8 ,% g 3 ok g = | Operating
1) Canned - “EE |82 W |+ 5 e | Production i
L o P~ u— 12 5 e lag~I8 e Circumstanc
. Ie) 2) Charged > I E = EE | ug |OE Loss . Lvancs
2 Hd 3) Ruptured a = 9] &) zo |oe e [ (D) (bays) Shutdown and 1
2 6-F ) 10-11-51 | 289 | 370 505 | 5kO 54 | .10 |High exit water &
2) 12-5.51 Discharged with ¢
3) 9-19-52 machine--Resumead
within scram rec
1) 12-13-51 375 506 |50 | 5L | .10 [High exit water i
2) 1-18-52 Discharged with ¢
3) 9-20-52 machine--Resumed
within scram reci
1) L-15-52 376 | 610 95 «15 |Abnormally bhigh
2) 5-13-52 temperature., Disi
3) 9-27-52 charging machine.

operations withi
recovery period.
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«
~ 4:3 0
g oo Assigned ~ 8
[SIFCl ) ; a, IS
& § [F~ | Operating a8 e
o & o &, | Production . o Q
0 v E Loss Circumstances of e o
8 188 G (Davs Shutdown and Removal Observations of Slug = o
54| .10 [High exit water activity-- End cap filure. MRB
Discharged with charging 10-11-51
machine--Resumsd operations Truck 3
within scram recovery period &
Group 8
5S4 | .10 |High exit water activity-- End cap failure MRH
Discharged with charging : 12-13-51
machine--Resumed operations Truck 4
% within scram recovery period &
Group 8
| 95 +15 |Abnormally high exit water Can sidawall fajlure MRG
temperature, Discharged with L-15-52
charging machine--Resumed Truck 2
operations within scran &
recovery period, Group 9
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Oﬁice Memom¢z ZMZ s UNITED STATES GOVERNMENT

TO : Files, Operations Division (THRU) DATE: November 5, 1952
L., Robinson and Donald G, Sturges

FROM : K, F. Paulovich ,@g

SUBJECT: 170 AREZAS MONTHLY REPORT - NCTOBER 1952

SYMBOL: OP«KF?

PILE OPERATTON

General

The maximum operating level attained during the month of October,
1952 by each of the piles, and the corresponding equivalent percent-
age of the power level index, are as follows:

B D DR F H
MWD 600 575 585 558 630
Percent 300 288 293 279 315

B and H piles established individual new maximum overating levels
during October. October 28 marked the occurrence of a new maximum
of 290L MWD for simultaneous five-pile total production, and a new
maximum of 2910 MW for simultaneous five-pile combined power level.
With the occurrence of only 1l ruptured slugs, only L of which
required minimum downtime outages, total ovroduction for October
was 77,587 MWD (11L.3 percent of forecast). This reoresents a new
per dlem maximum production of 2,503 MWD per day.

At months end the following percentage of metal in each of the piles
consisted of 8" slugs (PT-105-313-2m):

B D DR F H

Percent 36914 )42 o0 6909 33.Ll 65014

During October L3 outlet water temperature thermocouples failed,
primarily at F and H piles. Approximately:33 hours of outage time
was required to repair or replace these defective thermocoupoles,

——— 'ﬁm‘;\?‘h ' "
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B Pile

A new maximum power level of 600 MW was established at B pile on
October 27 and a new maximum daily production of 600 MWD was achieved
on October 28, The significant increase in power level resulted from
poison adjustments and orifice chanzes accomplished during the October
1l outage, plus changes in overating control rcd configurations. The
600 MW maximum power level was limited by boiling disease limitations.

During the month of October B pile was shut down for the following L
ruptured slugs:

Tube No, Shutdown . Started to Power

0680 : ° 10!59 A-. Mo’ 10/2 ll: )J A Mo, 10/2
305L 3:10 P. M., 10/6 +3:34 P. M., 10/6
3892 8:05 P, M,, 10/13 5:52 P, M., 10/15
0862 2:51 A. M., 10/29 7:00 A. M., 10/30

It was possible to discharge the metal columns in process tubes 0680
and BOSE with the charging machine and resume operations within the
scram recovery period.

The metal column in process tube 3892 could not be moved with a force
of 2500 pounds. After flushing out U6 downstream slugs, it was not
possible to loosen the remainder of the charge with a maximum force
of 8000 pounds. After trgnsferring 2 upstream slugs to process tube
3891 with the twin transfer cask, difficulty was encountered with

the third slug, which lodged in the cask. When a spline was inserted
in an attempt to free the third slug and push it back into the process
tube, the slug stuck at the front gunbarrel flange. With difficulty,
the spline was removed and the third piece was pushed back into the
process tube. By exerting a force of 6000 pounds, it was possible

to push the process tube 655 inches out the rear of the pile. After
cutting off the protruding section of tube and removing the rear
gunbarrel, the remaining portion of the process tube containing the
rest of the slugs was pushed out with a maximum force of 2000 pounds,
The rear gunbarrel was reinstalled, but it proved impossible to
install a new process tube because of a bent front gunbarrel. Conse-
quently, the tube was established as an air tube with steel dummies
and neutron shielding on the front face.

During the 3892 outage the metal discharge for October was accomplished.
In addition, the #9 horizontal control rod was removed from the pile
and a hydrostatic pressure test confirmed a leak in the #9 HCR thimble.
A ‘blank flange and neutron shielding were installed over the #9 HCR

"ﬁ” ﬂ av"‘{'li’”'ﬂ"ﬁ
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'opening in order to permit subsequent replacement of the thimble.

Cne radiocactively '"hot'" P-10 p01son slug scheduled to be charged
into process tube 3L75 was discovered to be ruvtured and was
replaced with a 5-inch perforated dummy in the voison column.

The ruptured P-10 slug was removed for burial. During the discharge
shutdown, ten experimental front face caps with short (1l-inch)
inserts were installed under PT-MR-105-L,

The metal column in 0862 could not be loosened with a force of 2500
pounds., After flushing out 5 downstream slugs, the remaining metal
column could not be moved with a maximum force of 8000 pounds. It
was necessary to remove the rear gunbarrel before the process tube
and remaining slugs could be pushed out with a force of 7500 pounds.
A new rear gunbarrel and process tube were installed and charged
with regular metal. During the 0862 outage, 35 additional special
front face caps with short inserts were installed during the supple-
mentary October discharge conducted.

Following startup, it was necessary to shut B pile down from 9:15 A. M.
to 12:30 P. M. on October 30 to charge temporary poison in order to
allow increased power level operation with #9 HCR rod out of service.
This was followed by a shutdown from 1:25 P, M, to 2:10 P, M. on
October 30 to install a larger orifice on tube 1382, which was limit-
ing power level., The temporary poison columns were discharged during
an outage lasting. from L:L7 A, M. to 6:22 A. M. on October 31.

On October 8, one percent of helium (approximately 200 cubic feet)
was added to the CO, atmosphere at B pile in an attempt to locate

COp leakage by means of helium leak detection equipment. Similar
dgitions of helium were made on October 13 and October 23, No

leaks were discovered originating from the top of the pile or from
the horizontal control rod thimbles. However, while checking several
rows of process tubes, it was discovered that the front face bellows

on tubes 0270, 0L60, OL69, L190 and U682 were leaking by various
degrees,

On October 22 high 105-B background readings were traced to effluent
vapors originating from the surge breaker outside the building, indi-
cating that it had been broken during the recent construction work

on the 105-B and 105-C effluent connection. Stop gap repairs to the
Junction box were madea
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D Pile

Two ruptured slug indications caused the shutdown of D pile
during October as follows:

Tube No. Shutdown Started to Power
208L 2:28 P, M., 10/16  2:5L P. M., 19/15
Crossheader 7:46 Po M., 10/19  8:20 P. M., 12/19

b2 1/2

It was possible to discharge the metal colum in process tube 208l
with the charging machine and resume operations within the scram
recovery period, It was not possible to definitely locate a suspect
rupture on October 19.by a pigtail survey of rear crossheader L2 1/2.

During the scheduled outage initiated on October 1 for the discharge
of metal, the thimble for the #7 horizontal control rod was pressure
tested satisfactorily. After replacing considerable graohite track,
a new control rod tip section was installed and the #9 HCR was re-
assembled and returned to normal service, During the discharge out-
age special tubing was connected from the rear nozzles of process
tubes 0L9L1, 149k, 237L, 2587 and 2792 to an existing spare line in
the sample room in order to determine the effect of power level on
the radioactivity of effluent alum treated cooling water., Also, a
special thermocouple assembly was installed in process tube 1383 to
obtain data or central slug temperatures, uranium thermal conduct-
ivity, and rates of slug temperature rises after cooling water
shut-off (PT-105-411-P).

On October 20 a water leak was discovered in the inner rod room,
apparently coming from the #L horizontal control rod. The #L. HCR
was temporarily removed from service and satisfactorily pressure
tested., On October 21 a hydrostatic pressure test of the #71 hori-
zontal control rod revealed that it was the source of the water
leak. Consequently, the #7 horizontal control rod was removed from
service and pulled into the outer rod roome Examination revealed

a leak located at the welded junction between the rod rack and the
rod tip section. The leak apparently resulted from a very poor
Heliarc weld. The top and bottom plates were removed and the leak-
ing tubing was rewelded along with the welds on the other two tubes,
After satisfactorily pressure testing the control rod, the #9 HCR
was placed back in the inner rod room pending investigation during
the next available shutdown of binding difficulties.

DECLASSIFIED
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On October 28 a leak was noted on process tube 3961 where the
front pigtail connection was welded to the crossheader. D ovile
was shut down at 6:05 P, M, on October 29 for a supplementary
metal discharge, originally scheduled for early in November,
The #7 HCR was returned to service and the leaky front pigtail
on tube 3961 was revlaced. An unsuccessful attempt was made to
install special front pigtails on tubes 1382 and 138 under
PT-105-411-P, Excavation around the leaking joint in the effluent
line nearest the retention basin revealed that the Jjoint had
slioped out of line. To repair the leak concrete was ooured
around the lower two thirds of the line, the ubper section was
grouted, and the excavation was backfilled to the top of the
effluent line,

Following startup, it was necessary to shut D pile down from
10:36 A. M, to 12:52 P, M, on October 31 to charge temporary
poison in order to allow increased power level operation. This
was followed by a Panellit scram lasting from 2:48 P. M. to

3:12 P. Me on October 31. D pile was shut down again from 11:37
P. M. on October 31 to 2:18 A. M. on November 1 to discharge the
temporary poison columns,

DR Pile

With the exception of the October metal discharge outage initiated
on October 15, DR pile operated the entire month of October without
incident, at an average power level of 566 M.

During the October 16 discharge outage, the special column of
slugs in process tube 3577 (Project Bluenose, PT-105-507-A) was
discharged because of failure of the Potter flow meter. The
special front and rear face nozzles and equipment were removed
from tube 3577 and installed on tube 367L, A new metal column
of 64 lL-inch slugs was charged into process tube 367l for an
exposure of 600 MWD/T. Removal of the orifice and cone screen
of process tube 3577 revealed that the cone screen was vartially
plugged with small particles of metal. During the shutdown two
tubes (3275 and 3583) of L-inch sluers fabricated from rods salt
bath beta heat treated at Lackawanna (PT-105-313-6M) were dis-
charged., Also, one tube (3289) of L-inch slugs fabricated by
uranium metal powdered metallurgy (PT-105-313-UM) was discharged.
In addition, 5 thorium slugs plus 28 regular 8-inch slugs were
discharged from tube 3L83 as part of the orogram to evaluate the
effect of irradiation on thorium slugs (PT-105-516-4).

During the discharge outage the rear gunbarrel of 3188 was removed

and a new rear gunbarrel was installed. After broaching the graphite
channel and reaming the front gunbarrel, a new process tube was
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installed, pressure tested, and charged with 8-inch slugs.
While discharging ANL-172 from process tube 1167, it was noted
that the tube was excessively corroded and contained a heavy
deposit of hard film. The special nozzles were removed from
process tube 1167 and the tube was charged with solid aluminum
dummies, Before startup, process tubes 1167, 257L, 3179 and
3188 were all hydrostatically tested satisfactorily,

F Pile

The followiné 6 ruptured slug indications caused the shutdown of
F pile during October:

Tube Nc, Shutdown Started to Power
0866 1:Lh P, M., 10/L 2:10 P, M., 10/L
1779 T7:16 4. M., 10/6 9:L0 A. M., 10/8
3971 11:12 A, M., 10/15 5:28 P, M., 10/16
1L79 L:LS P, M., 10/19 5:12 ®°, M., 10/19
Crossheader 6:53 P, M., 10/21 7:29 P. M., 10/21
ol 1/2 |
3965 7:18 A. M., 10/30 7:57 A. M., 10/30

It was possible to discharge the metal columns in process tubes
0866, 1479 and 3965 with the charging machine and resume operations
within the scram recovery period. No suspect rear pigtail could be
located on rear crossheader 2L 1/2 on October 21,

It was possible to loosen and discharge the metal column in process
tube 1779 with a maximum force of only 2000 pounds. Because of
indications of water leakage in the upper sections of the pile prior
to the 1779 shutdown, it was decided to hydrostatically pressure

test portions of the pile. After individually pressure testing a
total of 812 process tubes (rows 30 up thru L6, rows 1 up through 5)
it was discovered that process tube 0585 was leaking. After discharg-
ing 0585 with the charging machine, the tube was dye stained in order
to locate the leakage point. A tube cutter was pushed 1 feet in
from the front face with a maximum force of 12,000 pounds before

the cutter failed. After running another cutter in L feet from the
rear face with a force of 3,000 pounds, tube removal attempts were
abandoned and tube 0585 was established as an air tube. The front

1L foot and rear ) foot split sections of the process tube were
removed and saved for detailed examination,

During the 1779 outage the metal columns in a total of 60 process
tubes located in the lower far corner of F pile were successfully
backseated with a maximum force of 600 pounds with the exception
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of tube 0333, A force of 1000 pounds was required to backseat

the chargze in 0383, Consequently, the metal column was discharged
and the tube was established as an air tube. During the shutdown
process tube 106l was satisfactorily pressurc tested and charged
with metal. Six thermocouples were installed and 5L new thermo-
counle leads were run from the control room to the rear face. In
addition, a suspected restriction in the 197-19M0L effluent line
(large volumes of water were noted escaping from the man hole near
the outlet end of the 107 retention basin on October 5) was invest-
izated during the shutdown., Several miscellaneous objects (saw
horse, basin planks, pieces of plywood) were removed from the 107
manifold and the situation was remedied,

On October 10 the exit water temperature of process tube LL80O was
observed to be considerably higher than that of surrounding tubes,
while the Panellit pressure remained normal. Consequently, F pile
was shut down from 2:10 P. M, to 3:01 P, M. on Cctober 10 to dis-
charge tube LLBO and recharge it with solid aluminum dummies. Tt
was discovered that a defective thermocouple was the cause of the
abnormally high effluent water temperature,

On October 10 the installation of 90 silica gel moisture indicators
connected to the rear’face plenum chamber sample lines was completed
and put into service. During the remainder of the month the moisture
indicators operated satisfactorily,

After flushing out L downstream slugs the metal column in process
tube 3971 could be neither pushed or backseated with a maximum
force of 5000 pounds. Fifty-nine upstream slugs were then trans-
ferred to tube 3970 with the twin transfer cask. It was possible

to loosen and discharge the ruptured slug with a force of 12,000
pounds. After removing the rear gunbarrel the process tube was
pushed out with a force of 5000 pounds and the channel was estab-
lished as an air tube., Portions of the process tube were saved

for examination. During the 3971 outage an inspection of the front
section of several process tubes revealed extremely ba. uarnacle
growth in most of the tubes. In addition, process tube 0383 was
split from rear to front with the tube splitter employing forces
less than 5000 pounds. The front 6-foot section of the process

tube was removed from the pile, cut off, and saved for examination.
Tube 0383 was then returned to its status as an air tube.

Cn October 23 a water leak was observed at the front of process tube
3360 due to a split nut on the nozzle end of the front pigtail, F
pile was shut down from 10:08 A. M, to 10:35 A. M. on October 23 to
replace the cracked pigtail connector on tube 3360. The solit pig-
tail eonnector was sent to the 300 Area for metallographic examination,
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A new maximum power level of 630 MW was first attained on
October 27, with a new maximum daily production of 630 MWD
achieved on Cctober 28. A new maximum monthly orodw tion of
17,776 MWD was achieved at H oile in October,

Cnly one ruptured slug caused the shutdown of H pile during
Cctober as follows:

Tube Yo, Shutdown Started to Power
LlL7h 8:37 P. M., 10/15 . 9:32 P, M., 10/15

' Tt was possible to discharge the metal colurn in LL7L with the

charging machine and- resume operations within the scram recovery
period,

During the shutdown initiated on October 19 to accomplish the
October metal discharge, the recirculation system installed in

tube 0961 was tested because of pressure variations experienced
during operation, When the orifice and cone screen were removed

it was found that the cone screen was full of small concrete part-
icles necessitating the replacement of the cone screens Because

of these difficulties the replacement. of tube 0961 and the charg-
ing of uranium slugs into the cooling water recirculation setup

wag cancelled in order to obtain another month's shakedown operation,

During the outage an experimental neoprene pigtail was removed from
the rear of process tube 377L and a new neoprene pigtail was installed.
Avproximately 20 defective thermocouples were replaced. An inspection
of the horizontal control rods indicated that corrosion products had
built up under the #1 and the #3 HCRs indicating possible tip section
leakage. Tt is planned to check this further during the next avail-
able shutdown. Process tube L376 was replaced with a new tube and
sections of the old tube were saved for examinatione

During the discharge outage a water sampling line was connected from
the far rear riser to the far sample room in order to perform oper-
ational tests on slug rupture detection instrumentation developed

by duPont (PT=-125-523-A). Also, one set of irradiated aluminum
corrosion samples were discharged from the Z test hole and replaced

with a new set of samples in order to evaluate the effec¢t of neutron
flux on aluminum corrosion under PT-105-510-E,
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On October 22 lageing on P-13 pipes, which had become oil soaked
from a leaking P-13 pump, ignited and resulted in an oil fire.
The fire was quizkly extinguished bty rortable C0. fire extin-
Fuishers, The operating temperature of the P-13 facility was
reduced below the oil flash point to 300° ¥, in order to minimize
further possibility of fire until all the oil had vanorized.
During October work continued on cutting allelectrical cables
and connections to the tool dolly ard installing disconnect
Junctions in 2ll lines so that the tool dolly at H vile can te
disconnected and removed without delav or difficulty for usa
at C pile,

Cn October 8 a leak test of the EZast retention basin indicated

that it was still loging effluent water at a rate of apnroximately
3,000 gpm. ‘

g_?ile

The acceptance of C pile by the Reactor section of Manufacturing
was originally scheduled for Octoter 10, However, considerable
difficulty was experienced with the ball 3X valves located beneath
the reactor. During acceptance tests it was discovered that when
the ball valves were partially opened a few of the balls would
prevent further opening or closinz of the valves. Hence, it was
necessary to remove all the tall 3X valves for modification. This
consisted of installing a skirt to prevent the balls from getting
between the ball and the valve housing. Following that, additional
difficulty was encountered in making the modified ball valves gas
tight, Also, considerable difficulty was encountered in making

the balls roll down the slightly inclined chute to the bucket ele-
vator for return to the top of the reactor. All of the ball 3X
valves had been modified, reinstalled, and tested satisfactorily,
and 50 out of 85 acceptance tests had been completed by month's end.
On November L, at the completion of all acceotance tests, the C

reactor was accepted and charging of metal for dry critical determe
inations was begun,

RUPTURED SLUGS

Eleven instances of inpile uranium slug failures occurred during
October, bringing the total number to date to 2L0., The attached
table presents all data available at month's end regarding these
11 ruptured slugs. It was possible to successfully discharge
seven of these ruptured slugs with the charging machine and resume
operations within the scram recovery period. Seven group 8 slugs

were included in the October slug failures, bringing the total
number to date to 81,
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An examination of accumulated ruptured slug data has indicated
that L ruptured slugs occurred on each of & individual crosse
headers at DR pile during the November, 1951 - February, 1952
neriod. This is much above the statistical distribution of
ruptures obtained in the other .piles. It might oossitly be an
indication that, in the effort to quickly discharge a ruptured
~slug within the scram recovery period, the reduction in coolirg
water flow has resulted in boiling in other tubes on the same
crossheader. This could conceivably have resulted in subsequent
ruptured slugs on the same crossheader. As a matter of fact on
several occagions, such as during tne removal of the rupture in
3992-B on October 1L, steam has been observed spurting out the
rear of a nrocess tube containing a ruptured slug with veduced
cooling water flow.
An ilnspection of slugs discharged from F vile has conptinued to
reveal that a majority of the downstream slugs exhibits varying
degrees of cavitational pitting, During October the ruptured
slugs in tubes 3971 and 1L79 were severely pitted, and several
downstream slugs in tubes 0866, 0585, 1779, 3971 and 1L79 also
0 showed evidence of cavitational pitting. In one instance, a
slug from rupture tube 1479 was so badly pitted that spots of
the AlSi layer were visible on the can sidewall,

PROCESS DEVELOPMENTS

On October 10 the installation of the silica gel moisture indi-
cation system was completed at F pile and put into service. The
installation consists of 90 glass tubes containing Desigel (silica
gel containing cobaltous chloride) each of which is connected to
one of the gas sample lines originating in the rear face plenum
chamber. When moisture is picked up by the silica gel the cobal-
tous chloride causes a change in color from blue to red. Each
tube has a nichrome wire coil surrounding it for regenerating the
silica gel. It is hoped that the installation of this 90 tube
indicator will permit both an early indication and an accurate
location of moisture in the F pile gas atmosphere.

It is planned to hydrostatically oressure test the front face

risers at the various piles to a maximum of 750 psi durinz the

scheduled ball 3X outages. This is being scheduled to determine

if the present risers will withstand a working pressure of 500

psi, so that in the event it is decided in the future to increase

the working pressure above the present L() psi the exact pressure

limitations of the existing risers will be known. Plastic jackets

and associated strain gauges will be located at critical spots on
O the risers, so that as the riser pressure is increased an indication

of stresses developed will be known at all times during the test to

prevent actual rupture,. _
T B -y rigma . . « bty
Fﬂ' B e l (5 ﬁ__

”’ . -u..w."
(RN AT e ‘e LN TR LA T [ e TN
" 0l 1 Mo S O T T R A BRI AR PR T AR PP N I IR



o OO (i I N BRI o UG O, M I R VG RSP AR . i B o

Mw‘ *5*"

During October an inspection of the front sections of several
process tubes at B, D and F piles was conducted in an effort

to evaluate front tube corrosion and barnacle growth. Prelim-
inary checks indicate that the front tube barnacle growth is
considerably more advanced at F pile, where cavitational pitting
of slugs has been experienced, than at B or D piles.

&:g} November 5, 1952

m

Examinaticn of several thorium slugs discharged from T pile during
the October 2 discharge outaze at an exvosure concentration of

890 MWD/T has shown that there is evidence of burned svots at
various voints on the unbonded cans. This represents the initial
results from thorium slugs irradiated to high concentrations under
PT-105-516-A.

Single columns containing materials having low neutron capture
cross section tend to increase the local thermal neutron flux.

As a result higher rates of vower generation occur in the immediate
adjacent regular metal columns. In the past, equilibrium power
levels have been seriously limited by tubes surrounding a column
of B material, solid aluminum, air, or graphite stringers. Conse-
quently, it has been decided to substitute solid alumipum dummies
for a portion of the upstream uranium charge in all tubes immedi-
ately adjacent to such columns.

A study has been initiated to see whether the current limit on
power level increase durl ng a hot startup (25 MW per minute) can
be relaxed from a technical and safety viewpoint. The present
limit has resulted in production losses through failure to recover
from scrams which could have been avoided with a faster rate of
power level increase.

Two hundred 2S5 aluminum process tubes are currently being anodized
at room temperatures by the Columbia Electric Company at Spokane.
150 of these tubes will be used for tube replacement in the lower

far corner of F pile during the ball 3X outage scheduled to commence
on November 17,

As a temporary measure to conserve perforated aluminum dummies and
at the same time consume obsolete solid aluminum dummies, the down-
stream dummy charge for C reactor will consist of nine 8-inch per-
forated dummies and five 8-inch solid aluminum dummies. Although
this change in the dummy column will lower vapor binding limits
aporoximately 5%, no immediate effect on power level will result

since vapor binding considerations will not be limiting at C pile
for some time.
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The Flexowriter automatic tube outlet water temperature recording
facility at B pile has proven definitely superior to the IBM
installations at DR and H piles in rapidly furnishing recorded
temperature information. The Flexowriter can produce a temper-
ature map in an average of 15 minutes depending on rile flatten-
ing and should aid in the early location of process tube water
leaks. Consequently, a project nroposal is in orevaration for
the installation of a Flexowriter setup at D, DR, F and H piles.

PRODUCTION TESTS

MR-l - Zxverimental Caps with Short Inserts

During the October 1L outave at B pile experimental front face
caps with short (1l-inch) inserts were installed on 10 progess
tubes. On October 29 thirty-five additional caps with short
inserts were installed on the following tubes: 2378 thru 2390,
2L75 thru 2L80, 2275 thru 2230, 2375 thru 2377, 2575 thru 2579,
2675 thru 2680, and 2775 thru 2730. It is the purpose of this
test to determine how l-inch of aluminum compares with the normal
12 inches of aluminum inserted in a front face cap as shielding

G against gamma activity. Considerable difficulty has been exper-
ienced at B pile during discharges because of excessive corrosion
product buildup in the normal 12-inch front face inserts. This
has resulted in several hours delay in the completion of a normal
discharge. Consequently, if the l-inch inserts being tested
provide sufficient front face shielding this charging difficulty
can be remedied. Preliminary results from the L5 special inserts
charged during October indicate that the l-inch aluminum inserts
are only about half as effective as the normal 12~-inch aluminum
inserts but still result in workable time limits. However, with
the loss of cooling water in a process tube the l-inch insert
will definitely be inadequate shielding.

511-E - Effluent Activity of Alum Treated Water

During the October 2 discharge at D pile svecial tubing was
installed which connected the Tear nozzles of one process tube

in each orifice zone (0L91, 169L, 237k, 2587, 2792) to an exist=
ing spare effluent sample line., It is the objective of this
installation to determine experimentally the effect of pile power
level on the radioactivity of effluent cooling water treated with
alum and activated silica., It is believed that phosphorus, the
rare earths, and fission products are primarily responsible for

the activities dangerous as river contaminants. The difference
between alum-silica water and ferrifloc water in the concentrations
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of the elements responsible for these activites is not

accurately known, Tt is planned to take periodic effluent

water samples and conduct direct radiochemical analyses in

the 200 West Area. Tt is hoved that an accurate relationship
between effluent activity and pile power level can te established,

November 5, 1952

523-A - duPont Runtured Slug Detectors

Curing the October 20 discharge outaze at Y pile an effluent

Wwater sampling line was installed connecting the far riser to
the far samole room. It is the purvose of tnis installation to
provide effluent water samples for “he operational testing of
slug ruoture detection instrumentation developed by dufont, The
instrumentation designed to detect fission oroduct gamma activity
in the effluent water consists of 2 scintilation counters mounted
in series on an effldent sample line, One detector views a filter
desisned o absorh fission pbroducts, whereas the second detector
operates without a filter as 2 power level reference, The instru-
mentation desizned to detect and analyze beta activity consists
of an ion chamber and circuity designed to determine the effective
decay rate of the beta activity. Performance data from these tests
will be applicable to the Hanford slug rupture detection proolem,
On October 3 an injection of uranyl nitrate into brocess tube 2369

Q wWas made to test the Sensitivity of the duPont gamma monitor,

Inasmuch as the uranyl nitrate is solution, the filter failed to
Pick up any of the gamma activity,
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L11-P - Uranium Slug Temperatures

During the October 2 discharge outase at D pile a special thermo-
couvle slug assembly was charced into process tube 1383 in order
to obtain data on slug central temperatures, uranium thermal
conductivity, and slug temperature rises after shutoff of the
cooling water flow. The special thermocouple sluz has a central
chromel-alumel thermocouvle and 2 outer thermocouples. Special
equipment was installed on the tuke to measure both inlet and
outlet water pressures and temperatures.

Enclosure: 1, Comparative Reactor Performance
2+ Reactor Outages
3. Tabulation of Ruptured Slugs
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3) 10-13-52 h1ugs-transferred
slugs to 3891 with
Lransfer cask-remo
runbarrel-pushed t
\ remaining slug out

pax. force of 6,0
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. force of 6,000 lbs. b ’
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8,185 | assigned & 2
gsigne 3]
,é-:% E”S-« Operating ) §.
"o & 4 &, | Production ) © (&
o o g Loss Circumstances of g <
A 1838 o o) Chutdewn &nd Romeval Observations of Slug = ~
20
116 | .21 |[High exit water activity - |End cap failure l=6=51
ischarged with charging Iruck U
chine-Resumed operations &
. thin the scram recovery - Group 7
! ° [period.
181 | .32 |High exit water activity- | End cap failure MRG
; Discharzed with charging 104¢6-51
; machine-Resumed operations Truck 7
; within scram recovery period, &
E- , Group 8
905 1:1,62 High exit water activity- |Uranium split failure MRH
etal column loosened with 10-16-51
« force of 2000 1lbs, Truck 1
. &
Group 8
J L6 .08 High exit water activity - [End cap fellure MRG
| Pischarged with eharging 2=1-51
’ jachine - Resumed operations Trgck 2
within scram recovery period. Group 7
18 | 25 | 915 |1.62 High exit water activity-  |Oranium split failure ‘2’33* ;
' Flushed out L6 downstream ‘I‘;;ukl2
Blugs~transferred 2 upstream &c
lugs to 3891 with twin Group 7
ransfer caskeremoved rear -
barrel-pushed tube and
emaining slug out with
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rear gunbarrel-
end re of ¥

% -:g:m 1?4 4 ‘5 ~
[ § § Ef\g:: EE < B, %;;t; Assigr‘wd
Date 5 ool 1L |4 5&-: § [F~ | Operating

op Beme e | SR (BT |8 R R s | Protetion Cirounstance
£ E‘:"’ g_RUDtUI‘ed ‘__n_g [E' .L.,-'j ((3 ;% f?. Q‘::, [?4 ,_? &q-)o P(ILWDW (IJE{VE.‘) Srnutdeym endd R;
235 | 3971-F (1) 12-5-51 | 271 | 378 (k.1 {513 550 | 60 | 79 | 987 |1.80 [High exit water ac
2) 1-18-52 | lushed out li down

13) 10~15-52 slugs - transferre

tream slugs to 39

ransfer cagk-remo

barrel-loo sened

lug with mx. fore

bs. -~ pushed tube

5,000 1b. force

236 | LW7h~r ) 2-22-52 | 223 | 231 {3.6 (359 |615 200 | .33 High exit water ao
2) 3-3-52 Discharged with ¢

3) 10«15=52 machine - resumed

within scram reeco

237 | 2034<D 1) 3-28-52 163 | 392 |6.0 |k2L |570 52 |. .09 |High exit water a
2) 5=6-52 Discharged with ¢

3) 10-16-52 machine - resumed

within scram recc

238 | W79-F (1) 12-8-51 275 | 389 |5.2 |567 [550 39 07 High exit water ac
2) 1-18-52 Discharged with ¢

3) 10=19-52 machine = resumec

within scram recc

239 | 0%62-B (1) L-6<51 327 | 312 2,7 (606 59 77 High exit water a
2) 12-7-51 flushed out 5 dow

3) 10-29-52 -couldn't locsen

force of 8,000 1t
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B with max. force o
7,500 1bs,
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a Bo e Assig{xed ' z:; &
9% g~ | Operating 8 &
g o & 13 & | Production W
‘wo T o g Loss Circumstances of g S
g8 [8& (LD (Daye) Shutdevm &nd Romeval Observaticons of Slug = &=
60 | 79 | 987 | 1.80 Hiph exit water activity - | Can sidewall failure MRG
' lushed out 4 downstream 12-5-51
lugs - transferred 59 up=- Truck 5
tream slugs to 3970 with twin &
ransfer cask-removed rear Group 8
barrel-lcosened rupture
lug with mx. force of 12,000
lbs. - pushed tube out with
5,000 1b. force
201 «33 fligh exit water activity- End cap failure MRG
Discharged with charging | 2-21-52
machine - resumed operationg Truck 1
within scram recovery period. &
Group 8
52 |. .09 |High exit water activity = | Lnd cap failure 2R
Discharged with charging 3-28«52
machine - resumed operations Truck 9
within scram recovery period) &
N Group 8
39 07 Hligh exit water activity - End cap failure ZRH
Discharged with charging 12-8-51
machine - resumed cperations Truck 5
within scram recovery pqriod. Grf:up 8
59 |17 Hiph exit water activity =~ | End cap failure W
flushed out 5 downstream slugs Li-6-51
-couldn't locsen charge with Truck k4
force of 8,000 1lbs., = removef & 7
barrel-pushed tupe Grou
T e el ot g
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o 0 Yo (e 1Y I e b= Circumst

0 2) Charged By L3 g g2 |0l o E Loss ircumstance
a 3) Ruptured i = o & Za, | s e D] (Dave) Chutdeyn &nc 1
3965-F |1) 10-11-51 | 330 | 3L6 | 6.4 | 536 High exit water a
2) 12-5-51 | Discharged with ¢
3) 10=30-52 | machine - resumed
within seram reco

‘pel‘iod-
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f‘ STANGARD FOAM NO, 84

OﬁiCe ’ s avas GOVERNMENT

‘ TO ¢ Files, Overations Division (T'RU) DATE: Dcember L, 1952
C. L. Robinson and’D ald 3. Sturges IV
FROM : K. F. Paulovich A&é ' \/L

SUBJECT: 170 AREZAS MCMTHLY REFCRT - NOVIMBER 1652

SYMBOL CPeKFP
‘ ‘ mﬁ%f‘m"m’ et lalot Y
PILZ OPEEATTION m”‘“’ u
General
The maximum omeratine . level attaired durin: “he month of 'lovember
1952 for each of the pilas, and the corresnonding equivalant ner-
centage of the power level index, are as follows:
B C N DR ¥ B!
MMD 590 600 579 505 850 630
O Percentage 299 300 235 303 275 315

Cy DR, and d piles established individual new maximum operating
levels durinz November, and D oile established a new individual
production record for the month, November 30 marked the occur-
rence of a new maximum of 2,950 MWD for simultaneous S-pile total
production, and a new maxlmum of 2,270 MW for simultaneous S5-oile
combined nower level., Total oroduction for November was 73,312
MvD (11L.L percent of forecast) with C pile operainz and F pile
down for installation of the ball 3X system. This total produc-

tion includes L4l MWD attributable to enriched =235 burnout at
C and H piles.

Only six ruotured slugs occurred during lovamber, five of which
required minimum downtime outages.

At month's end the following percentage of metal in each of the
piles consisted of eight-inch slugs (PT=105-313-2M):

B C D DR F H

——— o s ———

Percent Ul.9 L3.3 bh2.2 76,8 3.5 7047

During November a total of 880 six-inch L 1/3 percent U-235 alum- Ut 8S
inum alley slugs were charged into C and H reactors. U183
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B Pile

o —_ s et

During the month of November, B pile was shut down for the
following three ruptured slugs:

Tube Noo , Shutdown Started to Power
0387 2:53 A, M., 11/3 Ls51 A, 4., 11/L
0373 9:26 Ae M., 11/10 8:32 ©, M, 11/11
LL83 10:11 A, M., 11/20 2:2L P. M., 11/12

After flushing out 26 downstream slugs in process tube 1337, an
attempt to oush the remaining metal column with a maximum force

of 5,000 pounds failed. The tube containing the remainine charge
was pushed out the rear and a new tube was installed and charged
with eight-inch slugs. During the outave, the #9 horizontal control
rod tip was removed. In removing the thimble, the thimble cap was
broken off and remained in the control rod channel at the cast iron
blocks. The broken piece of thimble was pushed back into the pile
because it was too hot radioactively to handle. After chipping the
gravhite and installing the step plug, an attempt to install a new
thimble failed when the thimble bound in the step plug. The new
thimble was removed, shielding was installed at the step plug, and
the installation of the #9 horizontal control rod thimble was post-
poned until the next available outage,

During the 0337 shutdown, the C - B safety circuit tie-in was
completed. Also, an inner tube to be used to irradiated graphite
samples under PT-105-L03-P was installed in process tube 3L6l.
Tests with reduced water flows were conducted in order to determine
shielding effectiveness of the short front face cap inserts under
shutdown conditions (PT-MR-125-4).

B reactor was shut down on November 10 because of an increase in
Panellit pressure and outlet water temperature on process tube 0373.
After flushing out four downstream slugs, the process tube and remain-
ing charge was pushed from the unit and a new oprocess tube was
installed and charged with metal. Graphite samples were charged
into the dry inner tube located in process tube 3L61 (PT-105-L03-P).
During the N373 outaze, the broken end of the #9 horizontal control
rod thimble was pushed to the rear of the channel. After removingz
two ‘inches from the end of the new thimble for clearance purposes,
the new thimble was installed. The horizontal control rod was
reassembled and pressure tested, but the rod was not returned to
service because the rod tip was found to be binding at 160 inches.

OO 86
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The November metal discharge was conducted during the shutdown and
a new rear gunbarrel and process tube were installed in air tube
3892. An inspection of the front section of several process tubes
on crossheader 3L 1/2 revealed that barnacle growth at B pile was
as bad and extensive as that at F pile, despite the difference in

water treatment.

On November 15 one unirradiated slug was discovered under the front
face elevator indicating that one process tube had been charged

short during 0373 outage.

After flushing out only the downstream dummies in process tube LLES,
the rear gunbarrel was removed and the process tube containing the
entire metal column was pushed with a maximum force of 7,500 pounds.
The rear gunbarrel was replaced and a new process tube was installed.
Binding of #9 horizontal control rod was found to be due to misalign-
ment of roller guides and a slight warp in the rod. After aligning
the guides no binding was evidenced and the #9 horizontal control rod
was returned to service. An investigation located the process tube
which had been charged one piece short during the 0373 outage. The
one slug was added to the metal column correcting the cold metal
inventory. The BPA electrical power was cut off from 10:20 A. M.

to 11:15 A. M. on November 21 to conduct power failure acceptance
tests at C pile. The test was continued until 1:40 P, M. in order

to obtain steam consumption data for B and C areas., Operations were

resumed at B pile at 2:2L4 P. M,

C PILE

C pile was turned over to Operations at 1C:00 A. M. on November L

and initial charging for dry critical determinations began at 12:05

P, M. Dry critical determinations were made witnh all control rods
removed from the pile, a pile atmosphere of air, a rear dummy pattern
consisting of L solid and 10 perforated 8-inch aluminum dummies, and
no cooling water admitted to the process tubes. The neutron flux
monitoring during the criticality tests was accomplisied by means

of four BFy proportional counter chambers located in C test hole gnd
process tubes 2073, 2375 and 2192, and four ion chambers located in B and
D test holes and process tubes 2161 and 2188 and connected to the
Becknans. An apparent dry critical loading was reached at 9:00 A. M.
on November 5 with a central cylindrical loading of 312 tubes. How=
ever, it was discovered that the BF chamber located in C test hole
had been inadvertently positicned at the center of the pile instead

of near the reflector, thereby affecting the critical size. When

the BF3 chamber was withdrawn to its correct position, the 312 tube
loading became super critical and it was necessary to shut the p?le
down with VSR #38. Twenty tubes around the fringe of the dry critical
loading were discharged and rscharged twe at a time., Actual dry

00187
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eritical loading occurred at 2:38 P. M. on November 5 with 305
tubes chargeds A few tubes were then charged beyond dry critical
in order to run a radial flux traverse through C test hole and a
longitudinal flux traverse through process tube 217L after gold
foils had been irradiated to calibrate instrumentatlon.

Cooling water (crossheader pressure of 75 - 90 psi) was then admitted
to those process tubes charged in the dry critical loading. In order
to determine wet critical with a dry reflector, water was admitted
to additional tubes only as they were charged during the wet critical
loading. Process tubes 2075 and 2174 were each charged with L4 enriched
C slugs. A wet critical loading was reached at 8:00 P. M. on November
7 with 534 process tubes loaded with normal metal and .2 tubes charged
with C metal. The enriched metal was discharged from tube 2174
and a second wet critical loading was reached at 3:30 A, Ms on
November 8 with 576 tubes charged with normal uranium and one tube
charged with C slugs. The enriched metal was discharged from 2075
and a third wet critical loading without enrichment was reached
at L:4f P. M. on November 8 with 619 process tubes charged with
normal uranium, A few additional tubes were charged to make the

0 loading slightly super critical and radial and longitudinal flux
traverses were run through C test hole and process tube 217hL,respect-
ively. Loading of process tubes continued until a 25 second period
was obtained with 670 wet tubes charged.

At this point a series of danger coefficient measurements were mace
in order to determine the effect on reactivity of various tube con-
figurations. Danger coefficient measurements were taken with process
tube 2174 charged with the following:

Wy

w Ry &
H
>

6L standard L=-inch slugs in wet tube.

2. 50 S-inch hollow receptacle slugs (standard O. De)e
3. Empty dry tube.

Solid Al dummies in dry tube.

9. 64 L=inch hollow slugs, core and annulus dry.

6l L=inch hollow slugs, wet core, dry annulus.

7. 6L L=inch hollow slugs, wet core, wet annulus.

8. L3 6-inch bismuth slugs in wet tube.

Partial column of 6 thorium slngs centered with Al dummies.
10. 35 solid 8-inch Al dummies in wet tube.

1ll. Water in empty process tube.

T B
=
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- In addition, reactivity measurements were obtained with the graphite
! stringer used for flux traverses inserted in C test hole and with a
x 0 long thimble installed in B test hole.
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At the completion of these reactivity measurements the tubeg

- charged beyond wet critical were discharged again and COp was

admitted to the pile atmosphere. Difficulty was experienced ’
initially with the 002 purging because of a restricting PRV in
the systeme However, after installing a temporary bypass a €Oy
purity of 90% was reached at 11:00 A. M. on November 11, resulting
in an 180 inhour gain in reactivity.

In addition to monitoring the reactivity transient during the CO
purge, additional danger coefficient measurements were obtained with
a CO, atmosphere and the following configurations in tube 2187:

1) Regular metal in wet tube.

2) L3 6-inch bismuth slugs in wet tube.

3) Partial columm of 6 thorium slugs centered with
15 Al dummies in wet tube.

L) L3 thorium slugs in wet tube.

5) 64 lithium=Al slugs in wet tube.

6) L3 poison (lead-cadmium) slugs in wet tube.

7) Cluster of L wet tubes (2086, 2087, 2188, 2187)
with 43 6~inch bismuth slugs each.

8) L3 6-inch bismuth slugs in 2187 only.

9) 35 8-inch solid Al dummies.

Measurements were also taken with a horizontal control rod of
special rod tip design inserted into HCR channel #5 with the follow-
ing cooling water configurations: _

1) Completely dry.
2) Core wet, annulus dry.
3) Core dry, annulus wet,
L) Completely wet.

At this point cooling water was supplied to all the process tubes
and the balance of the reactor was charged with metal. The header
pressure was then raised to an operating level of 410 psi, in order
to conduct full scale reactor tests to determine the effectiveness
of the horizontal rods, vertical rods, and the ball 3X system.

On November 15 fifteen process tubes of temporary poison and puny
process tubes of enriched C metal (5 kg, 20 slugs/tube) were charged,

as follows:

00189
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Poison C Metal
3889 3366 3869 0766 0773 07€0
3879 337L 3382 1060 1086 1L59
2774 2785 1189 ; 1489 3359 3369
2174 2185 1566 3760 3786 L066
1583 0970 0976 Lo73 LoBO

The C reactor was started to power at 1:45 P. M. on November 18

and operation was maintained at 5 MV until L:31 P. M., at which

time C reactor was scrammed for the recalibration of Panellit
gauges, adjustment of instruments, and work on the HCR and WSR

rods and miscellaneous equipment. Operations were resumed at

11:15 P, M. and after maintaining a power level of 10 MW for several
hours to check instrument calibrations and sensitivity, the power
Jevel was increased to 100 MW at 10:30 Ae M. on November 19, A
radiation survey of the building indicated that additional shield=-
ing was needed on the E, H and K test holes before power level
could be raised. C pile was shut down from 3:50 P. M. to 4:02 P. M.
and again from L:L5 P. M. to 5:00 P. M. on November 20 because of
Panellit system difficulties. After fabricating and installing
additional paraffin shielding over test holes E, H and K. the

power level was raised to 250 MW at 2:00 Pe M. on November 20,
Operation at 250 MW revealed that neutron beams were originating
from the T seams of the far side shielding on the X-1 and X-2
levels.

C pile was shut down from 12:4l Ao Me to 12359 A. Mo and again from
2137 A Mo to 2:45 A. M. on November 21 because of Panellit diffi-
culties. The pile was scrammed again at 8:22 A M. on a simulated
power failure test which constituted part of the pumping plant
acceptance tests. After pushing 8 tubes of temporary poison, oper-
ation was resumed at 4:15 P. M. At 5:05 A. M. on November 22 the
power level was increased in 20 MW increments with a 15 minute wait
between each increment until LOO MW was reached at 7:25 A« Mo How-
ever, it was necessary to shut C pile down from 3:15 P. M. to L4:18
P. M. due to low CO, gas purity resulting when pressure was reduced
on the B pile gas system. C pile was shut down from 9:00 A, M. to
9:27 Ae M. on November 23 because of low voltage on the BPA system.
The relay which caused the scram was discovered to be over sensitive
and scheduled for replacement.
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Power surges originating in the BPA system caused C pile to shut -
down from 2:56 P, M. to 3:17 P. M. on November 26 and again from
2:18 As M. to 2:27 A. M. on November 27. After operating C pile
at 500 MW from 9:05 A. M. on November 24, in order to obtain
equilibrium temperature traverse data for evaluating the effect of
the initial 5 kg enrichment, the power level was increased to 600 M
on November 28, This represents the maximum power level achleved
at C pile during November, with a maximum daily production of 600 WD
established on November 29, G pile was shut down at 6:00 A+ M« on
December 1 in order to charge the remaining S kg of enrichment into
1l process tubes. During the shutdown additional shielding fabri-
cated in the F area maintenance shops was installed on the T seams
of X-1 and X-2 levels, 4 check of the inner rod room and the ball
3X valves in an effort to locate CO, leakage revealed no sizeable
leaks. Operations were resumed at 8:&5 P. M. on December 1 with a
power level of 625 attained by 10:00 P. M.

It is planned to increase the power level at C pile at a rate of

30 MW every 3 days until an arbitary limit is reached which is based
on 4 maxdimum L=-inch and 8-inch slug can-end (.175") temperature
calculated to prevent localized boiling between slugs. It 1is
estimated that this will occur at a maximum tube power generation

of 600 kw/tube or a pile power level of 800 Md.

D PILE

With the exception of two short-duration scrams, D pile operated
the entire month of November without incident at an average power
level of 558 MW, A new maximum monthly production of 16,655 MWD
was achieved at D pile in November.

D pile was shut down from 3:L7 4. M. to L:12 A. M. on November 23
because of a loose connection on Panellit gauge 1278, Difficulty

was encountered in inserting the # horizontaYcontrol rod during the
soram. An investigation revealed that the #l horizontal control rod
would not move in either direction with the ghim pumps alone. Con=
sequently, the #i horizontal control rod was withdrawn from the unit
on November 2y and preparations were started for repair of the control
rod during the next availlable shutdown.

D pile was shut down from 2:59 P. M. to 3:15 P. M. on November 26 due
to a power surge originating in the BPX system.

DECLASSIHLD
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On Novamber 20 four experimental water quality process tubes
(2170, 2171, 2570, 3472) were purged at full pile power level in

order to reduce the increased Panellit pressure on these t b
(PT-105-509-E), F Hhes

DR PILE

A new maximum power level of 605 MW was eatablished at DR pile

on November 8, and a new maximum daily production of 605 MWD was
achieved on November 9. ‘

-One ruptured slug caused the shuidown of DR pile during November
as follows: ' '

Tube No. - Shutdown Started to Power
0768 8sll A0 M., 11/1 3:18 Ae M., 11/15

After flushing out 23 downstream slugs in process tube 0768, the
tube and the remaining slugs were pushed out of the piles A new
tube was installed, pressure tested, and charged with eight~inch
slugs. Inasmuch as the ruptured slug in 0768 was both pitted and

blistered, sections of the process tube were saved for detailed
examination.

On November 1l a shutdown was initiated at DR pile to conduct the
metal discharge for November. An inner tube was installed in pro=
cess tube 2488 with special front and rear connections as part of
the one~tube ink facility system and associated equipment was
installed in the inner and outer rod rooms (PT-105-529-A). However,
when the installation of the system was completed operational tests
indicated that water could not be circulated through the system
because of a restriction in the outlet drain line. Efforts are in

progress to permit revision of the outlet piping system during the
next shutdown. .

During the discharge outage an attempt to remove process tube 3278
proved unsuccessful. The 20 foot section of tube lodged in the
process channel could not be removed because the tube section was
badly battered on the upstream end. Consequently, the tube was
reestablished as an air channel with steel dummies, blank flange
and neutron shielding on the fronte. In addition, the front section
of process tubes 2451, 2457, 2462, 2LB9, 1167 was inspected for
front tube corrosion.
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During November a power level reduction of 10 MV resulted whon the
discharge pressuro from the 190 pressure pumps was reduced from L35
psig to U25 psig to comply with the established maximum discharge
pressure.

F PLLE

F pile was shut down with only one ruptured slug during'November,
ag follows:

Tube No. Shutdown ‘ Started to Power
1172 6136 Po M., 11/6 711l P. Me, 11/6

1t was possible to discharge the metal column in process tube 1172
with the charging machine and resume operations within the scram
recovery period. During the discharging operation, several down-
stream dummies were ejected by steam after the rear cap had been
removed from the process tube. The ruptured slug in tube 1172 wasg
not pitted, but several other downstream slugs in the process tube
were badly pitted.

It was necessary to shut F pile down from 9:l5 A. M. to 10:07 A M.
on November L to charge 15 cadmium~lead poison slugs into tube 3LBL
in order to alleviate a hot spot seriously restricting power level.

F pile was shut down at 5:15 A. M. on November 16 to initiate a
scheduled thirty-day outage for the instdlation of the vall 3X

system., While conducting the November metal discharge on November

16, the metal column in three process tubes (058L, 0685, and Q786)
could not be discharged with a maximum force of 2,500 pounds. After
oiling, maximum forces of 2,000 3,500 and 6,000 pounds were required
to discharge the metal columng/tubes 0786, 0685 and 058L, respectively.
Several. columns of excess temporary poison were charged into F pile

for "the duration of the extended outage.

An abnormal rate of water collection in pboth the front and rear drip
legs on November 17 indicated a process tube water leak. After
hydrostatically pressure testing a total of 219 process tubes and
systematically isolating individual crossheaders from the water
system, it was discovered that tube 3189 was leaking because the
rear Van Stone flange had broken away from the remainder of the
tube. It was possible to discharge tube 3189 with the charging
machine, but efforts to push the tube resulted in the tube parting
into two sections when a force of 5,000 pounds was applied., Inas-

ce193

S o



Files ‘ - 10 = December l, 1952

much &3 the pile would not be in operation for several weeks, the
hot water recirculation system was started at 9:30 P« M« on Novem-
ber 19 in an attempt to remove the moisture from the graphite dur-
ing the shutdown. 65°C - 70°C hot water was recirculated through
F plle until the exit gas dew point readings indicated that the
majority of the moisture had been removed from the pile. After
removing a total of 118 gallons of water the hot water recirculation
gystem was shut down at 11350 P. M. on November 2l. Process tube
1993, which was previously suspected of leaking was pressure tested
on November 21 and also found to be leaking. Tube 1993 was dig=
charged and removed without difficulty.

At month's end a total of 82 process tubes in the lower far corner
of F pile had been removed out of the 150 tubes scheduled for
removal, It was possible to remove a maximum of 1l tubes/shift

by splitting the tubes from rear to front with tube splitting
equipment, pushing the process tubes out the rear of the pile,

and cutting them into short 2 - 3! sections for examination and/or
buriale. A total of 66 new anodized 2S Al process tubes had been
installed at month's end in the lower far corner, after broaching
and cleaning the tube channels and reaming the front and rear gun=-
barrels.,

After draining and flushing, the liquid borax 3X tanks were discon-
nected and removed from the top of F pile, The vertical safety rod
guide cables and wenches were then disconnected. After removing

the VSR limit switches and bumper assemblies, the vertical safety
rods were removed in order to modify the tip and upper seoctions for
use with the ball 3X system. (onsiderable difficulty was encountered
in the removal of the vertical safety rod thimbles with the special
thimble chute erscted to carry the thimbles from the top of the unit
directly into an outside burial pit. Some of the rollers would not
turn, causing the paper wrapped thimble sections to stick while slid-
ing down the chute. The thimble sectlons were finally disposed of
down the chute by attaching them to a dolly. While removing those
vertical safety rods upon which additional graphite thermocouples

had been installed, some of the thermocouple wire remained in the

VSR channals., The wiie was tamped into the bottom of the thimble
holes prior to inserting the lower "flower pot#" connections. The
glots in the graphite and masonite were then reamed for installation
of the new VSR step plugs. At month's end work was in progress in
filling cracks and seams greater than 1/!:" in the VSR channels and
cleaning the channels prior to installation of the ball 3X equipment.

The old downcomer was isolated from the water system after the water
flow had been reduced to a 2,000 gallon per minute shutdown flow.
The old downcomer was removed and buried and at month's end 3 of
the 6 sections of the new downcomer had been completely installed

at F pile. 091 Sé
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Exploratory holes drilled in the East retention basin after
extensive c¢leaning measures indicated that there were few voids
requiring grouting. At month's end, work was in progress in

" installing a new expansion joint at the foot of the sloping

sides and replacing all existing expansion joints. Following
this, a waterproofing compound containing iron fillings will

be applied to the gunite sloping sides. The West basin is being
cleaned in order to be ready for similar repairs at the conclusion
of the East basin work early in December. During the retention
basin repairs, the 2,000 gallon per minute shutdown flow through
F pile is being pumped directly to the emergency earth crib.

Because of the difficulty in obtaining waterproof comnectors from
the vendor, work on replacing process tube thermocouples at F pile
has temporarily been postponed. It is hoped that the connectors

will arrive sufficiently early in December to permit the installation
of the replacement thermocouples during the ball 3X outage at F pile.

During the ball 3X outage, the #6 HCR was withdrawn from F pile
because of excessive binding and the control rod tip section wasg
removed. Upon pressure testing, the %6 HOR thimble was found to
be leaking and the thimble was removed and buried.

H PILE

A new maximum power level of 6L0 MW was established on November 30.
This power level increase resulted from the charging of 10 kg of
enriched uranium in the fringe zone of H on November 25, coupled
with the establishment of a temporary maximum graphite temperature
limit of L30°C until the helium system is ready for use. At that
time the L30°C graphite temperature limit will be reduced to 410°C
again and a small percentage of helium will be introduced into the
COp plle atmosphere.

Only one ruptured slug caused the shutdown of H pile during November,
as follows: '

Tube No. Shutdown Started to Power
0571 9152 Ae M., 11/15 9:32 Ae M., 11/17

After discharging the metal column in process tube 0571 with a
maximum force of 2,500 pounds the tube was recharged with 8-inch
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slugs. However, the green metal was discharged again and the
process tube was removed when the rear pigtail reading falled

'to0 decrease below 6 H. A new process tube was installed and

recharged with 8-inch slugs, -

During the 0571 outage, the aluminum dummies in cooling water
reciroulation tube 0961 (PT=-105~506-B) were discharged and the
special fittings disconnected. The tube was pushed four feet
out the rear of the pile with forces up to 6,000 pounds and then
stuck. The protruding L-foot section was cut off at the rear
and the remainder of the tube was removed by splitting it longi-
tudinally. Sections of process tube 0961 were saved for further
examination. Steel dummies, blank flange and neutron shielding
were installed, and tube 0961 was temporarily established as an
air channel. In addition, the solid aluminum dummies in process
tube 0776 were discharged and a new inner tube charged with
graphite samples was installed in tube 0776 (PT-105-504~E).
During the outage the November metal discharge was conducted,

H pile was shut down from 9:08 P« M. to 9:18 P. M. on November 9
because of a faulty Panellit relay on Row No. 2. During the

goram the A horizontal control rod would not go all the way into
the pile. 4Also, a check of abnormally large CO, losses on Novem-
ber 10 (3,000 cubic feet per shift) revealed that the leakage was
apparently originating from a hole in the A4 horizontal control rod
thimble. Consequently, during the 0571 outage the 4 thimble was
pressure tested and found to be leaking badly. The rod tip was
also disoovered to be out of alignment. A gas seal and paraffin-
lead shielding were temporarily installed over the thimble opening.

H plle was shut down at 12 midnight on November 2L in order to
charge the first group of enriched slugs (10 kg) for fringe zone
enrichment. Twenty process tubes were charged with C metal and
approximately 100 orifice and panellit gauge changes were mads to
accommodate the enriched fringe loading. During the scheduled
outage a new process tube was installed in channel 0961 and the
recirculating system was returned to operation with a charge of

32 B=inch slugs. 4n attempt to remove the C hole thimble proved
unsuccessful because of the buildup of corrosion products between
the step plug and the thimble. The gas seal and ghielding were
replaced and the thimble removal was postponed. In addition, it

was discovered that two tool dolly cables had been damaged by -
movement of the discharge elevator, malking the tool dolly inoperables,

Following startup, it was necessary to shut down H plle from 12:04
P. M. to 1:08 P. M. on November 26 in order to repair the near high

- 'tank check valve which failed to close after functional testing
during the scheduled simtdown. ‘
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At month's end installation of the B pile Flexowriter automatic
tube outlet tempearature recording facility in the monitoring
gystem at H pile was in progress in order to permit rapid temp-
erature traverse maps to be used with the experimental fringe
zone enrichment program.

RUPTURED SLUGS

Six incidents of inpile uranium slug failures occurred during
November bringing the total number to date to 2L6. The attached
table presents all the data avallable at month's end regarding
these six ruptured slugs. It was possible to successfully dis=-
charge only one of these ruptured slugs with the charging machine
and resume operations within the scram recovery period. Three
Group 8 slugs were included in the November slug failures, bring-
ing the total number to date to 8L, In addition, the fifth Group 9
glug failure (8-inch slug) ocourred during November in H pile.

PROCESS DEVELOPMENTS

It was first thought that the front tube barnacle growth at F

pile might be caused by the lime which was added for pH adjust-

ment after filtralion. However, laboratory experiments do not

bear out this theory. A check on barnacle growth in the front

of process tubes at B pile where the lime is added with the

ferric sulphate prior to filtration, has revealed that it is as
serious as that observed in F pile. Laboratory experiments have
indicated that barnacle growth is negligible with 2 ppm of sodium
dichromate added to the water continuously. Intermittentadditions
of sodiuvm dichromate, however, do not reduce the barnacle growth.

In addition, impurities lodged on the internal surface of the process
tube, Such as bits of graphite, actds nuclei and result in excessive
and rapid barnacle growth. 4 production test is being formulated

in an attempt to investigate the possibility of removing the exist-
ing front tube barnacles by means of chromic or oxalic acid in-
jectiona into one pile crossheader.

The danger coefficlent measurements taken at C pile using b=-inch
hollow receptacle slugs with the standard 1.35 inch uranium O. D.
and a 5/8 inch I. D, showed a 5 inhour per column loss in a small
wet pile, indicating a loss of the order of L% MK in a fully loaded
pile. Especially fabricated hollow slugs with a 1.39" O. D. in '
order to half the outer an.ulus flow and with a §/16 inch I. D,
annulus showed a loss of upproximately 1 inhour per column in the
small wet pile, or of the order of 1% &K in the large pile. This

' indicates that the reactivity limitstiona imposed by hollow slugs L
. can be compensated for by enrichmemt should their mechanical prop-. :
erties be demonstrated to be superior. ' . S

R
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The C pile horizontal control rod design consists of canned walls
containing cadmium which are centered in a circular thimble
through which cooling water flows. The outer water annulug was
originally 1/8" but due to concern regarding the shadowing effect
resulting from neutron back scattering the annulus was reduced to
1/16" in the present C pile rods., Consequently, a special tip
section which had the 1/8" annulus and necessary fitiings to
obtain various wet and dry annulus configurations was rabricated
for tests during O pile startup. The special tip was placed in
the #5 HCR channel and both wet and dry annulus configurations
were checked, The total effect of the outer 1/8" annulus appeared
to decrease the strength of the control rod by only 3%.

Eleven central vertical safety rods, 1l horizontal control rods
and 9 VSR ochannels filled with boron steel balls were each sufifi
cient to hold the wet fully loaded C pile sub critical.

PRODUCTION TESTS

MR-l = Experimental Caps With Short Inserts

During the 0387 outage at B pile, tests were conducted to determine
the shielding effectiveness of the front face caps with short
inserts with reduced cooling water flow. A 30 minute test was

run on rows 9 and 10 and a one hour test was run on row 25 in
which the rear caps were removed from tubes with short inserts

and the cooling water flow was reduced to 20 inches of water.
However, the upstream section of the process tube remained full

of cooling water under these conditions and the shielding effect-,
iveness of the short inserts proved adequate. With loss of cool-

' ing water in the front of a process tube, the short inserts would

definitely be inadequate shielding.

509=E - Effect of Low pH Alum Water on Pile Operation

Purging of the 5 experimental tubes (2170, 3472, 2171, 3571 and
2570) at full pile power level bas been authorized at D pile
because a more rapid film buildup has been experienced with these
tubes than with regular process tubes. The purging will be done
whenever the film Puildup in these tubes increases to the extent
that the Panellit pressure approaches the upper trip limit. On
November 20 a purge ofthese tubes at full pile power level was
conducted and the Panellit pressures were reduced 5 to 15 psi.

"If the power level were reduced to the established limit of 350 M

before the purging of these tubes, considerable production losse¥
would result. . )
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599«A - Ink Facility

A one tube ink control facility was installed at DR pile during
the November 12 discharge outage. The supplemantary control
facility consists of makeup equipment, recycle equipment, gas
separating equipment, and the‘control eloment. The control
element consists of two concentric tubes with one end of the
larger tube sealed off. The potassium tetraborate solution flows
through the inner tube to the sealed end and returns through the
annulus formed by the two tubes. The entire element is inserted
in process tube 2488 and cooled by the normal flow of process
water. The solution enters and leaves through a special nozzle
installed on the rear face. The process solution will be contin-
uously recycled at 2 gpm through the control element by means of
recycle equipment located in the inner rod room. Makeup equipment
located in the outer rod room will be used to change the concen-
tration of the solution by pumping elther filtered water or 10%
potassium tetraborate solution to the recycle system. The gas
separator will provide a liberating surface for the entrained
gases which are formed during irradiation. It is mounted on the
rear face directly above the control tube. The gases will be

‘bled to the building discharge ventilating duct for dilution.

After the ink facllity system was completely installed it was
found that water could not be recirculated because of a restriction
in the outlet drain line. It is planned to correct this situation
so that inpile recirculation of water can be initiated at the next
shutdown at DR for checking the operational and mechanical aspects
of the system before adding potassium tetraborate gsolution. The
purpose of the test is to obtain data on the following:

1 - Gas generation rates, gas composition and their
effect on recirculation.

2 - Radicactivity buildup in “ie control system,
recycling equipment, and drainage effluent.

3 = Corrosion of the 25 aluminum control elementi.

L, - Total control strength of the test facility and
its effect on pile reactivity and temperature
distribution. .

o23-A = Alteration of Two C Pile HCR

operation for scram recovery is usually held in two long and two T

L
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e
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short control rods for optimum control of the temperature

~ distribution. Because the horizontal rods enter the near side

of the pile the far side has a tendency to become more limiting
unless counteracted by the flattening pattern. Consequantly,

the two rods most commonly used for long rods (#5 and #11) were
modified at C pile so as to contaln no cadmium poison cans in
the near half of the control rod. A check will be made to see
if the equiiibrium horizontal temperature distribution can be
balanced with the horisontal control rods alone with this system.

Enclosure: 1. Comparative Reactor Performance
2. HReactor OQutages
3. Tabulation of Ruptured Slugs

PAULOVICH/slc
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11-18-52 COMPARATIVE REACTOR PERFORMANGE ~ NOVEM™ SR, 1952

(

REACTOR ' B C D TR F H TOTAL
Initial Startup '9-26-LLT11-18.52V 12 17-LLT16-3- 5012-25-L5T10-20-L5T
Design Power Level (MW) © 250 . 650 | 250 250 250 1 ;0

Days Since ‘ i

Stantus | 2988 13 2906 | 789 | 2836 | 1138

Maximum Power Level { !
[

Attained to Date (W) . 600 600 600 | 605 | 575 ' 6ho ' 3620
vt i) B0 0 | sv | @5 so| w0
Teeer L ving b6 | Loo . 5581 559 ! 519 597 ¢ 536
Ontace Houre. 959 17.3 ' 2.9 | 6h | 3558 0 79.5 0 615.0
BRI e | me | si] s ol
Plosanooaoed - 12,902 L,66h 116,665 [15,259 | 7,881 115,900 | 13,271x
ﬁyatgiiggargEd - 9,743 © 0 | 0  [21,066 | 6,512 | 23,L57 .| 60,778
o I 68,589 L,66k | 81,008 |
Reactor Basin X ' | 5 | | | 194,506
!
|

630

| 71,798 76,026! 67,568 | 369,653

!
T

Tons Of ' : t

Metal Charged ' 17.02 251.55 i 0O 3L.OLl .25, 37.39 | 3L0.25ux
Tons Of : '

Metal Discharged leghr a3 0
Tons Of Metal i ! l i [ ;

In Reactor : i ! " 1,Lhl.Th
Tons Of Metal : i 1 ! , ; ,
In Reactor Basin ‘ : | ' f 327.78
Tons Of lletal ¢ ' f f i ?

In 103 Storaee ! | ! ! ‘ . 121.0L
Average Discharge | ‘

319 13.us§ 39.81 ' 10L.52
ol

Concentration (M:m/T) 515 o | C i 616 f L8k ' 589 - 582
P 0 0 i o 1] 1 [ 1
Concontarasen (%)3 | 98.0 © 95.0 | 98.0 | 97,0 [Town | 98:0 .
cratars Roamava (S0) | 392 % | Lo | »8 | ko | Lo
Tenporabare. (90)k .61 3.2 |61 6009 69l 6rd |
Tenseraseen (%0)b 0.3} 9. i 1009 [ 10.9 | 13.7 | 1L1 |
Flow (gpmpb 138,110 165,175 138,920 42,716 137,535 | 16,056 |
'§2§§$3$¢Ef£;§§7;r?ater 16, 7 i 9.6 § 13.5 | 11.0 { 13.9 l 14.8 |

* MWD accrued t04§§ productlon, doeﬁ'not 1ncl$de L1 MWD attrlﬁuted to ﬂ-ZBS burnout.,

] i i 1 ! '
¥ Does not, include éBO pleég; of C mital X 1 | R 0204

S T Y MR i) I

1) Average Operating Level = MWD Produced x 2l 3) Months End Data
Hours Operated
2) Time Operated Efficiency - Hours Operated L) Averape of Last Five Days

,;yn Operatwon

Total Hours In IIon‘ch&J ”“5 f;"ig w}’h‘b}‘
ErEroET ”Wijumd

C -
[ wiie TETIEEE R SRR g
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0 REACTOR OUTAGES - NOVEMBER, 1952
B C D DR F H TOTAL
Scheduled
Metal Discharge 0 0 2.3 23.7 0 Wb LOJL
Maintenance 17.6 Te6 1.5 26.7
Production Tests 1.3 L1.5 38.1 50.9
Special Production | 1.5 0.2 1.7
Flattening Adjustment Ol Ouly
Ball 3X Installation 35L. 35440
Unscheduled
Ruptured Slug Removal 77.0 20,1 0.6 2Ll 0 121.7
0 Panellit Scram 0.9 O.L 0.2 1.5
Power Surge 0.8 0.2 1.0
Maintenance 1.6 1.1 15.7
002 P‘u_rge loo l.O
Total Hours 9509 1703 209 6).1.)4 355.8 79 05 6)—5.8
U202
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TABUIATIGN OF RUPTURED URANIUM SLUGS

o .?{/\ rg-){ — ~ .
'E g |b RN PV A g BT | hssigned
. P P el S8 iES ti
_pate g CZIeT |vE |9 a8 Operating
1) Canred Sk o g e e e o | Production ‘ |
| 0 0 Al A I g2l HE~I8E Los Circumstanc
. e 2) Charged o 5 13 a 6o | o= ) — el Bk v )
2 = ) Ruptured ] £ o 3 ma e e WD (Caye) Chiutdewr. end
21 0387-B |1) 2-27-5% 503 {171 | 3.6 | 512 |5LO 38 58 { 1371| 2.55|High exit water ¢
2) 3-21-51 : increase in Panel
3) 11-3-52 - Flushed out 26
slugs - couldnit
colum with 5000
| Pushed out tube i
ing charge togetl
242 | 1172-F |1) 10-22-51 |[337 |LO2 |7.8 | 699 {500 13 .03 High exit water :
2) 12-5-51 Discharged with
3) 11-6-52 machine - resume
' Wwithin scram rec
243 | 0373-B |1) 2-1-51 L25 {116 0.9 | 588 {570 60 | 53 | 1272 | 2,25 [Increase in Pane
2) 9-12-51 and exit water to
3) 11-10-52 Flushed out L do-
slugs - couldn't
getal column - pv
tube and remaini:
topgether
2Lk 0768-DR {1) 2-27-52 203 322 |6.5 | LBT 370 L1 55 | 26L »71 High exit water .
2) L=25.52 Flushed out 23
3) 11-14-52 slugs - pushed «
and remaining ci
245 | 0571-H |1) L-5-52 187 |327 [12.5| 397 |625 753 | 1.2 High exit water :
2) 51252 Force of 2500 1
3¥ 11-15-52 to discharge me
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™
TABULATICON OF RUPTURED URANIUM SIUGS E\'}
-/
I P | i | T
- 8. s Assxg{xed a g
S & g~ | Operating 8 P
H o & ld & | Production - o o
0n 0 v B Loss Circumstances of ‘ 2 o
28 B8 T ey Chutdewn and Remeval Observaticns of Slug ==
38 58 | 1371| 2.55|High exit water activity and| Uranium split failure MRE
increase in Panellit pmssumf 2-27-51
- I'lushed out 26 downstream Truck 1
slugs - couldn't move metal &
columm with 5000 lbs. - Group 7
Pushed out tube and remaine
ing charge together,
13 .03 High exit water activity - End eap failure MEB
Discharged with charging 10-22-51
pachine - resumed operations Truck 7
prithin seram recovery periodd &
- Group 8
60 53 | 1272 | 2.25 [Increase in Panellit pressurq QUranium split failure MRH
and exit water temperature - 2-1-51
f'lushed out l; downstream Truck 2
Blugs - couldn't loosen &
netal column - pushed out Group 7
tube and remaining charge
together
b1 | 55 | 264 .71 Pigh exit water activity - | Slug separated into ZRG
Flushed out 23 downstream | several pieces, 2-27-52
slugs = pushed out tube Truck 10
and remaining charge & Group 8
753 | 1.2 High exit water activity- Can sidewall failure. MRH
Force of 2500 lbs. required L=5-52
to discharge metal colum, Truck 2 &
- Group 9
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3) 11-20-52

8 o
o A~ —t ¥ )
& I I < ;:1 2 A g i hssigned
5 |z e G lgoulye B
Date g ool Ly |Hd- | 9k g [~ | Operating
1) Canned ' FEME 1SS B8 157 ol o | Production |
© 2 g~y | 4 42 |d8=|8e , Cirrumstancs
. e 2) Charged > Lo o i | mo ] Loss : .
2 £ 3) Ruptzred i g B 3] 2o 188 188 M aye) Chutdewn _eud |
< ¢
246 | LLBB-p lg 2-18-52 1263 | 153 |1.7 | 229 | 570 9 | 15 | 923 | 1.6 |High Panellit pre
2) 3-2-52 alarm - Flushed |

stream dummies b
slugs - removed
barrel - pushed
and entire metal
with meaximum for
7500 1bs. ‘




TABULATION OF RUPTURED URANIUYM SLUGS." '&
« 5
. ) ,at
by ) .,(,:d -
2 £ o %? Assigned e %
X Q. £
C & g~ | Operating g g
%o & e g | Production b &
w o 5 & Loss Cir~umstances of 2 “
a8 18& (EWD L (Laye) Shutdewn Bnd Nemeval Observations of Slug & o
9 |15 | 923 | 1.6 [High Panellit pressure Compound cap failure “ MRG
alarm - Flushed out down- 2-18-52
stream dummies but no Truck 5
slugs = removed rear gun- & .
barrel - pushed out tube Group 8

and entire metal ecolumn
with meximum force of
7500 1bs.
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OP i D

PILE OPERATION

General

The maximum onerating ievel attained during the month of December
1952 for each of the piles, and the corresponding equivalent
dercentage of the power level index, are as follows:

2 £ 1 m® F 2
M4D 590 734 590 /00 Lig 672
Percentags 295 367 295 300 210 336

C and H piles established individual new maximm operating levels

of a new maximum of 3526 MWD for simultaneous 6-pils total vroduction,
and a new maximum of 3580 MW for similtaneous 6-vile combined powver
level. With the occurrence of only 3 ruptured slugs, a new maximum
total production of 87,040 MWD (111.9% or forecast) was attained in
December, with F Plle down almost the entires month for the installation
of the ball 3% gystem. This total oroduction includes 359 MWD
attributable to enriched U-235 burnout at C and H piles. A new per
diem maximum plutonium production of 2796 MWD/day ves esstablished
during December.

At month's end the following percentage of metal in each of the piles
consisted of eight-inch slugs (PT-105-313-2M) ;

B, Lc. R F e
Percent ‘ Lo L3 Lo A3 46 73

On December 3 the 3-asecond time-delay relay in the Panellit system ;
at C and H piles was reduced to 1 second because of oneration of LRSS
these reactors above a power level of 650 MW. The :
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delay relay had been established to prevent the slug Jacksts from
melting with a stoppage of cooling water flow in the procesa tubs
in which heat 13 being generated at a maximum rate at a plle power
level of 600 MW. On December 23 the l-gsecond Panelllt time-delay
relay was reduced to zero at C and H pilles in the interest of
inereusing the degrse of protection afforded by the Panelllt
syatem. On Decamber 26 the 3-gecond time-delay rslay at B, D, DR
and F vpiles was also eliminated from the Punellit asystem., The
time delay is only normally zsro inasmuch as there ia inherent

in the instrumentation a fraction of a second lag. As a result
of removing the time delay feature in the Panellit system, nine
Panellit sorams were exverienced at B, C and E piles in Deoember
due to fluctuating Penellit pressures,

After seven 8-inch slugs were ejected from process tube PLBL at
B pille as a result of steam generation caused by insufficient
cooling water immediately after shutdown, 1t was declded on
Decenber 26 not to attempt to remove any more ruptured slugs

in time to resume operations within the scram recovery period.
Tn the future a minimum down time will be taken to remove all
ruptured slugs, and cooling water will not be reduced on the
suspected tube until 1t hus sufficlent time to cool adequately.
With the reduced frequency of ruptures experienced during the
last two months, this precautionary measure should not result
in appreciable production losses.

Investigations are being initiated to determine exactly when and
to what extent the cooling water cen be reduced on a process tube,
and to study methods of remotely removing the rear cap of a process
tube while meintaining an increased cooling weter flow.

During the latter part of December, the bulk storage of 1iquid
carbon dioxide under high pressure was begun at all plle areas to
replace the gaseocus COp cylinder storage system. By the end of
December the installation of marthquake detection equipment was
completed at F pile, essentlally completed at H pile, and in
progress et B, D and DR plles.

B _PILD

A new maximum monthly production of 15,718 MWD was achieved at
B pile in December,

During the month of December, B plle was shut down for the following
two ruptured slugs.

Tube No. Shutdown Started to Power
0272 10:53 P. M., 12/8 11:23 P. M., 12/%
k190 9:00 A. M., 12/22 6:55 P. M., 12/2k 206
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It was posgible to immediately dischargs process tube 0272 with the
charging machine and resume operations within the scram recovery
period.

B pile was shut down from 11:02 A, M. to 11:07 A. M, on December 10
due to the malfunction of the #3 Beckman cirouit when the #3 Beclman
was removed from bypass following instrument standardization. B pile
was shut down from 10:42 P, M. to 10:47 P. M, on December 1T becaune
of a faulty Jumper connsction while repairing a Penellit gauge on
row #46,

B pil» was shut down from 1:24 A, M. to 1:29 A, M. on December 15
becaugae of a power surge on the #1 Beckman, A survey of tho entire
Pansllit board revealed that one tube (4150) was experiencing an
unusual pressure increase, Continuous monltoring of the Panellit
pressure and outlet temperature of tube 4190 during the subacquent
few days indicated that the pressure of 4150 was gradually increasing
without an inorease in temperature, B plle was firally shut down at
9:00 A, M. on December 22 because of the rapid inorease in Panellit
pressure on tube 4190. It was decided to dlscharge tube 2LS4L along
with tube 4190 in order to charge temporary poison in an effort to
changs the flattening pattern. TFollowing the withdrawl of personnel
from the rear face and prior to attempting the discharge of tube
4190, the Brown temperature monitor indicated en increase in exit
temperature on tube 2484, which had been valved down to a cooling
water flow of 70 inches along with tube 4190, The valve on cross-
header on 23 1/2 was cracked open gradually but the resulting steam
formation ejected & total of seven 8-inch slugs from the rear of
tube 2484, TFour of the slugs lodged on the 10' catwalk, one dropped
into the discharge chutes, one landed on thefar side dlscharge

elevator apron, and one was subsequently discovered lodged in a
rear pigtail,

A wooden plow fastened to a wooden hinged extension handle was
fabricated and the 4 slugs were remotely pushed from the 10' catwalk.
A shovel and 35' of gulde pipe sections wers fabricated and the slug
on the far side elevator apron was pushed into the discharge chutes
by remotely gulding the pipe and shovel with a rope from the 30' far
lead room. Considerable difficulty was experienced in locating the
last missing slug. Radiation surveys made with a probe hung from
the 30' lead roum by means of a cable and with a probe attached to
the dlacharge slevator indlcated that the approximate location of
the missing slug waa below row 10. The slug was finally observed
lodged between the rear pigtailas of tubes 0384 and 0383 by scanning
with the fly's eye periscope. The slug was removed by means of a

long pole with a hook on the end remotsly maneuvered from the 10'
catwalk, ~

207

! [

)

[

LI



Files | “bhoo January 2, 1953

After flushing out twenty U-inch downstream slugs from procsss tube
4190, 1t wes impossible to move the remainder of the metal column
with a maximum foroe of 8000 pounds. The procmss *ube containing

the remaining 44 slugs was pushed from the pile and a new process
tuba was installed,

At month's end extensive prevarations were in progress at B nile
for the installation of the bhall 3X aystem during the outage
gch2dulad to begin on January $. The South 107 retention baain
had been numped dry and cleansd to permit retention basin revairs
during the ball 3X outage, The punmp sump installation in the
South basin was completed on December 12,

C_PILD

A new maximum power level of 74O MW was established at C pile on
December 9 and a new maximum deily production of 734 MWD was achieved
on December 26. A new maximum monthly production of 19,686 MWD was
achieved at C pile in December.

During a scheduled outage initiated on December 1 the remaining 5 kg
of enrichment were charged into 14 process tubes. During the shut-
down, additional shielding which wag fabricated in the I area mainte-
nance ghops was ilnstalled on the T seams of X-1 and X-2 levels. A
check of the imner rod room and the ball 3X valves in an effort to
locate COp lealkage revealed no sizeable leaks.

C plle was shut down from 12:50 ®, M. to 1:03 P. M. on December 3
because of a low pressurs trip on Panellit gauge 0374. When the
Panellit pressure continued to drop, the pile was shut down from
2:33 P. M. to 2:57 P, M. in order to install a new .240 orifice.

Following startup, however, the Panellit pressure continued to be
abnormally low,

C plle was shut down at 10:14 A. M. on December 15 due to the
malfunction of a relay in the 15) substation. The power fallure
was corrected immediately but the 3X balls dropped into the #26

VSR channel when the #26 VSR did not drop completsly into the unit
within the 4.5 second time-delay relay period. C pile could not
regume operations within the scram recovery perliod because of
considerable difficulties encounterad in removing the 3X balls from
the #26 VSR channel and returning them to the hopper. During the
outage the drop time for the #26 VSR was checked 3 times and found
to average 3.5 meconds. The time-delay relay in the Panelllt
gyatem, which had been reduced from 3 seconds to 1 second on
Decembsr 10 because of pile operation above 650 MW, was checked

and the time delay period was found to be 0.6 seconds. In addition,
a series of flow and pressure testa were conducted on the process
water system at 300, hOO, 500 psi and full flow pressures, It wes
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the purpose of these tests to obtain actual flow-oressure operating
data, Operation of eight 190 pumps at full flow resulted in a
maximum pressure of 490 psi, and operation of nine 190 pumps at
full flow resulting in a maximum pressure of 537 psi,

A total of 27 front face caps and process tubes on row 295 were
inspected for corrosion. WMo front tube corrosion was evident

and the ribs appsarad in axcell-nt condition. No corrosion buildun
wes noted on the front face shielding inserts, In addition, 1t was
discoversd that 3 small pieces of metal were rastricting the outlet
from the front crossheader to the plgtaill on tube 0374, After removal
of the restricting pieces, tha Panellit pressure on tube 0374 returned
to normal. After buffing and lubricating #26 VSR, C pile resumed
operations at 4:35 A, M. on December 16,

C pile was shut down from 5:51L A, M. to 6:00 A. M, on December 17 due
to an unexplained powver surgs vwhich tripped the #2 Beokman ocircuit,
The regulated voltage increased to 60.34 cps, followed by a momentary
return to normal, and then droppsd to 59.64 cpa.

During the early part of December the power level at C pile was
increaged at a rate of 30 MW evary 3 days. It was planned to
incremse tho power level until a maximum tube power generation of
approximately 600 kv per tubs, established in order to prevent
localized bhoiling between slugs, was reached, However, on December
19 it was arbitrarily decided to limit the power level at C plle to
a maximum tube power generation of 525 kw per tube until initial
dlischarges have been made at C pile and sufficilent irradiated slugs
inspected to wearrant another 75 kw per tube increaase,

C pile wag shut down from 3:47 A, M. to 9:35 P. M. on December 20
when a bushing on the 13.8 kv ground transformer at the 151 substation
shorted out. A critical Y power conditlon existed from 3:54 A. M. to
7:25 P. M. During the outage all ball 3X valves were exercised and
lubricated and several process tubes were leak tested in an attempt

to locate vosaible water leakage indicated earller in the month. It
was subgsequently discovered that the water leak indicatlions were due
to air leakage into the sampling lines through the quick disconnects.

C pile was shut down from 3:33 A. M. to 4:41 A. M. on December 21
when an adJjacent gauge was shorted out while Panellit gaugs 0382
wvas being repaired, During the scram the #24 VSR failed to go into
the unit more than 2 feet when the gas seal boot selzed the rod.
Consequently, the 3X balls dropped into the #24 VSR channel when
activated by the slack oable trip. The 3X balls were retrieved
without daifficulty.
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On December 23 the one-second tima-delay relay in the Panell!ly
ayatem was reduced to nominally zero in order to Increase the
protection afforded by the Panallit system. A cheuvk revealed
that the actual time lag in the Panellit sorem cilroulty was
approximately 1/12 of & second.

0 pile was shut down from 1:43 P, M, to 2:33 P, M. on December °3
dus to a power suraee originating in the BPA system, The 3 halln
again drooped from the #24 hopper, One howr was roquired to sanrisve
all the balls from the VSR channel., On Decembar 24 1t was decided

to byvass the faulty relay contacts on the #24 and #26 vertical
gafety rods o that the 3X balls would not drop under normal scram
conditions, Only extremely low woter pressure and the earthquak~
detector will rmlease the balls from these two hovpera until the
diffioulty is vemedied. This leaves 37 hoovers for use in the ball
3X system at C pile at present, which 1s approximately 3 times the

number of channels required to maintain the pile subcritical while
wet,

D PILE

One ruptured slug caused the shut down of D vile during Dscember
as followa:

?uba No. Shutdown Started to Power

3156 11:36 P. M., 12/12 12308 A. M., 12/13

It was possible to {mmedlately dlscharge the ruptured glug from

process tube 3156 with the charging machine and resume opesrations
within the soram recovery period.

During the outage initiated on Dacember 3 to conduct the December
metal discharge, special valved rear pigtails were installed on’
process tubes 13682, 1383, and 1384, in arder to cheock slug temper-
ature rises following the stoppage of cooling water flow subsequent
to pile shutdown (PT-105-411-P), After considerable difficulty the
tlp asction of the #4 BCR waz removed and a new rod tivp was installed.
After repairing a water leak at the juncticn of the control rod and
rod rmck, and satisfaotorily pressure teeting the thimble, the 4 mCR
waa returned to operation with no subsequent binding experienced.

In addition, the #6 HCR was removed from the pile and a pressure test

of the control rod indicated a small water leak at the tip end of the
rod, Pressure test of the thimble indicated that the thimble was
leaking also. Both the thimble and graphite track showed considerable
evidence of corrosion product buildup, Approximately 17 feet of
graphite track were removed hefore the hole was blanked off and shielded
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yith lead, masonltm, and varaffin. It is planned to rm~vlaces the
#6 HCR thimble during the next available outags.

Process tubes 2161 and 2182 wers removed and after broaching the
channels, graphite thermocoupls atringers were installed under
FT-105-51k-A, In addition, a similar gravhite thermocouple stringer
was inatalled in C test hole for corralating zravhite temberatirey
neasursd with both Cr-Al and Fa-Co thermoocouples along all three
axia of the recctor, ‘

During the latter part of the month th= rod tip section of the *i
HCR was diasconnected from th2 rod rack and removrd, On Daceamber 173
nww delta temperature limito for the inplle weter quallty nrocess
tubes (PT-105-509-7) were made effective, Bindiny was experiencad
with both the #7 HCR and #9 HCR during the month.

IR_PILE

With the exoeption of the scheduled metal discharge outage initiated
ori Decembsr 7, DR pile operatesd the entire month of December without
incident, at an av-rage power level of 572 MW.

During the discharge outage process tubes 2663 and 2687 were removed
from the pile employing maximum forces of 3500 pounds. New oprocess
tubes wers inatalled, pressurs tested, and charged with metal. An
attempt to remove the process tube in 3276 proved unsuccessful bescause
the tube was hadly battered. Tube 3276 was reestablished as an alr
tube .

While i{nstalling a nev drain line for the ink facllity aystem
(PT-105-529-A) a minor explosion occurrsd at 10:30 A. M. on Decem-
ber 8 while drilling a l/u" hole into the rear face gas separator.
Apparsntly the explosion was due to a small amount of hydrogen
remaining in the tank, which ignited because of a drilling gpark,
The 6-inch X 6-fopt separator tank was not ruptured but the ends
were bulged slightly. The new drain line installation wes completed
and leak tested satisfactorily, and the ink facillty system was
placed into operation recirculating filtered water, The ink facility
overated satisfactorily for the entire month of December and it is
planned to begin the recirculation of the potassium tetraborate
golution sarly in January,

F PILE

At the beginning of Decembar three of the alx section of the new
downcomer had been installed at F pile, approximately 4O% of the
repairs to the Zast retention basin had been completed, a total of
82 process tubes had been removed from the lower far corner, and
work was in progresa locating and filling cracks greater than 1/h
inch in the VSR channels. ﬂzj;j_
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The laat saction of the new downcomer was inatallad on Decsmber 3,
After completing the tie-in of the downcomer inl=t line, the watsr

aystem was returned to normal on December 22 and full flow was

mdtablished at on the new downcomer in order to conduct acceptanca
teats, On Degember 23 the water preossure was Ilncreaa~d from 7% nal
to 400 pol in 3 minutes and then decrs=ased from 400 psi to 75 naf

in 3 minutes with no significant ~ffacta observed in th4 new down-
comer, It wag pogaible to raise or lower the orocess water preganre
as fast as vosgible without wat~r backup in the downcomer.

By Dmcember 13 a total of 150 process tubes in the lower far corner

of F pile had been revlaced, This included all those orlsinally
scheduled mxcept three (0933, 0897, and 0991), from which batterad
segmenta of process tubas could not be removed. Subsequently, on
December 22 it was vposasible to removs tha tube section in channel

0988 with considerabls difficulty and a new vrocess tubs was installad.

Tubms 0837 and 0891 were blanked off and established as air tubes.
All new tubes installed in the lower far corn~r were successfully
subjeoted to a Hydrostatic pressure test prior to startuv.

During the early part of Decembar considerable difficulty was
sxperienced with the filling of seams in the VSR channels with a
graphite-sodium sillcate compound. Reborescoping of the VSR channela
after f1lling of the seams indicated that the fi1lling compound had
worked its way out of the seams in some chann=ls, despite th= fact
that the filled seams had been heated to 200°F with the heaters
lowered into the channels. Consequently, it was dectded on December 13
to continue with the ball 3X installation without refilling approximately
13 known cracks. Bushings wers placed in the thermal shield and VSR
astep plug holes. Doweled holes were drilled and utilized for locat-
ing and installing the new VSR step plugs and ball 3X hoppers. The
ball recovery system, consisting of an air pump, shizlded hovper,
cyclone filter, and assoclated cooling water piping, air lines, and
electrical system, was installed on top of the pile. The VSR sphincter
geal water and gas plping was comnnected, and the VSR bumper assemblies,
1imit switches and associated electrical system were installed. By
December 18 all of the vertical safaty rods and gulde cables were
installed and the acceptence test program, consisting of the test
operation of hopper gates, vertical safety rods, ball 3X time-delay
relays, and 3X ball recovery system, was begun. By December 25 all
acceptance tests had been successfully conducted and the Installation
of the ball 3X system was complete with the exception of locating &nd
reducing COp gas leakage.

)

The retantion basin repairs were completed by December 17 and

accepted on Decembsr 22, Subsequent flow tests indlcated that the
leakage in the rapairsd Weut basin was negligible.
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On December 15 a metal dlacharge was conducted. Seven procesa tubes
(1073, 1266, 1284, 2662, 3466, 3484, and 3773) were removad and
graphlte thermocouple stringers were installed in the process tube
channels to replace the VSR thimble graphite thermocouples which

were removed during the ball 3X installation. COp gas pressure was
established on the pile on December 19 and an S3-hour leak test
conducted on December 20 at a pressure of 2 1/2 inches indicated

thet the gas leakag= was between 600 and 700 cubic feet p~r hour.

FLach ball 3% hopper was leak tested and all front and rear foace

bellowa were checked. After repairing all detectable leaks, two
additional 8-hour gas leakage~ tests conducted on Decsmber 21 indicated
a gas leakage of avproximately 40O cubic feet per hour. On December 21
the gas pressur~ was reqoved from the pil= in order to permit the with-

drawal of the vertical safsty rods in order to meke the VSR tips gas
tight.

Gas pressure was restored to the pille on December 25, after replacing
a leaking sphincter seal on #19 VSR. A complete check of the front
and rear faces of the pils, of the imner rod room, of the X lavels,
of the top of the plle, and of ths 11% building gas system and
valving, indicated no unusual large sources of gas leakage. A gas
loss test conducted at 2 l/? inches on December 25 indicated a loss

o of approximately 350 cubic feet per hour. On December 26 the final
test of dropping and retrieving bdalls in one VSR channel (#36) was
conducted, It was discovered that the vacuum hose lacked a few
inches of reaching the bottom of the channel. Consequently, it was
necssgsary to removs approximately 15 balls from ths bottom of the
channel with a magnatic fixture., A borescoping of all seams in
VSR #36 indicated that no balls were lodged in the cracks.

Because of difficulty in obtaining waterproof connects from the
vendor, the replacement of the rear face process tube thermocouples
(other than 120 assoclated with tlre new process tubes installed in
the lower far corner) was not accomplished at ¥ pile during the

3 outage. BHowever, all front face crossheater screens were replaced
and the earthquake detector system was installed during the extended
shutdown. In addition, the #6 HCR thimble was replaced and the
horizontal control rod was returned to service.

On December 27 the excess temporary polson was discharged with a
COs gas leakage of approximately 200 cublc feet per hour, F pile
resumed operations at 5:10 P. M. on December 27, The plle was shut
down from 5:14 to 5:40 P. M. because of an improper trip setting
on the #4 Beckman during stertup. F pile was shut down again at
6:17 P. M, because of low Panellit pressure on gauge 0380. When
withdrawing the vertical safety rods after this scram, the #28 VSR
stuck in a position apprcximatoly 3 feet out of the reactor. The

winch would not raise thae VOR and 1t was nocossary to forge the red

oot
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from the pille. Upon removal it was noted that scoring marks
approximately 1/3 inch wide existed on the rod starting about 3

feet from the humper ring for a total length of about 6 feet.
Consequently, the #28 VSR was tied out of service. A series of
drop tests was conducted on the remaining vertical safety rods,.

All vertical safety rods were satisfactorily run in and out of

the pile under power 5 times and scrammed 3 times. After investi-
gating and repairing faulty elactrical circuity between the Panelllit

and safety systems, F pile wes started to power at 6:25 A. M. on
December 28,

The pile was shut down from 11:13 A. M. to 8:38 P. M. on December 23
+0 conduct additional VSR tests., All vertical safety rods were
again run in and out under power 5 times and scrammed 3 times. The
rods were pulled out of the unit and individually inspected closzely.
It was found that each rod was scored and scratched badly ealmost the
entire length of the rod from 8 feet below the bumper ring to that
part of the rod at the top of the hopper. The scratches were approx-
imately l/6h inch deep, and caused by misalignment of the step plugs.
During this outage, four process tubes of temporary poison were
discharged and work on the Panellit system was conducted.

F pile was shut down again at 5:40 A. M. on December 29 to charge
temporary poison columns and to locate excesalve gas leakage., A
high reading on top of the unit indicated that the #37 VSR sphincter
seal might be leaking. The #37 VSR seal was removed and found in
excellent condition. However, it was observed that the step plug
was badly scored on both sides. A new seal was installed and the #37
VSR was returned to service. Two process tubes (0984, 388L4) were
charged with temporary poison and F plle was started to power' at
4:29 P. M. on December 29, A COp leakage test conducted shortly
aefter startup indicated the consumption rate was approximately 150
cubic feet per hour.

F pile was shut down from 2:54 A. M. to 7:04 A, M. on December 30
to discharge the poison columms in process tubes 0984 and 388k,
During the outage a check of the top of the pile indicated gas
leakage between the #14 and #20 VER.

H PILE
A new maximum power level of 675 MW was established at E plle on '
December 8, and a new maximum dailly production of 672 MWD was

achieved on December 9. A new maximum monthly production of
17,895 MWD was achieved at H pile in December.
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H pile was shut down from 6143 As M. to 7103 A. M. on December 13
because of a faulty Panellit gauge (0383). On December 21 a scheduled
outage was initiated to conduct the metal discharge for December and

to charge 15 additional tubes with enriched C slugs, making a total

of 35 tubes charged to date., During this outage the C test hole thimble
was removed from the pile with considerable difficulty and after probing,
vacuuming and traversing the test hole channel, a graphite thermocouple
stringer was installed in order to monitor the temperature of the
reflector and shielding during the fringe enrichment progran. Process
tubes 0562 and 0579 were removed from the pile in order to obtain
graphite mining samples under PT-105-512-E.

The time-delay relay in the Panellit system, which had been reduced
from 3 seconds to 1 second on December 3, was again reduced to zero
during the discharge outage. 4An inspection of the upstream portion

of 2B process tubes indicated that the tubes were in relatively good
condition with small amounts of corrosion present. During the outage
approximately 250 process 4ubd orifices were enlarged and the corres=
ponding Panellit gauges were changed and recalibrated in order to
accomodate the additional 10 kg of enrichment charged. The tip sections
of "A" HCR was removed and buried during the shutdown, but the replace=-
ment of the leaking thimble was postponed to the next available shutdown.
Operations were resumed at 10:0L4 P. M. on December 23. The pile was
scrammed from 11:16 P, M, to 11:30 P. Ms on December 23 due to a faulty
Panellit gauge (1652).

H pile was shut down from 3:12 Ao Mo to 3:51 A. M. and from 11:21 P. M.
to 11:31 P. M, on December 25 and again from 10:26 A. Me to 103l5 A. M.
on December 27 because of widely fluctuating pressures on Panellit
gauges L256, 3096, and L563, respectively. These Panellit scrams were
a direct result of eliminating the time delay feature from the Panellit
system in order to increase the protection afforded by the system.

During December the three-stage compressor and several leaking valves in
the helium system were repaired and a carload of helium was unloaded, 8o
that at month's end helium could be added to the O, atmosphere manually.
It is planned to manually adjust the helium added to the pile atmosphere
until sufficient operating data liaa been obtained in order to utilize
automatic proportioning equipment in the gas system.

On December 17 the installation of the Flexowriter automatic tube outlet
temperaturs recording facility in the monitoring system at H pile was
completed to permit rapid temperature traverse maps with the experimental

fringe zons enrichment.
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RUPTURED SLUGS

Only 3 instances of inpile uranium slug failures occurred during
December, bringing the total number to date to 2L9. The attached
table presents all the data available at month's end regarding

these 3 ruptured slugs. It was possible to suc cessfully discharge

2 of these ruptured slugs with the charging machine and resume
operations within the scram recovery period. All 3 December slug
failures were group 8 slugs, bringing the total nunber to date to 87.

PRODUCTION TESTS

51);=A = Thermocouples In Process Channels

During the December 3 discharge outage process tubes 2161 and 2182
were removed from D pile and graphite thermocouple stringers were
installed in the broached process channels. It is ‘planned vo obtain
the following data with this installation:

a = Temperature limits for permanent channel thermocouples.

b - Effect of thermocouple wire size and composition on
temperature readings.

¢ ~ Relative front to rear graphite temperature and
lattice conductance distribution.
d - Correlation of lattice continuance data with

HCR configuration.

e - Intersecting graphite temperature distributions
along 3 piles axes (process tube, C test hole,
and VSR thimble thermocouples).

Each tube contains both chromel-alumel and iron~constantan thermocouples
in both 26 and 30 wire gage sizes.

Preliminary results indicate that wire gage size has negligible effect

on the thermocouple temperature readings. However, the iron-constantan
thermocouples read as much as 10% higher than similarly located chromel-
alumel thermocouples. This phenomenon has also been in evidence at C
pile where both types of graphite monitoring thermocouples were inatalled.
The graphite temperatures indicated by the channel stringers are 50°¢
higher than adjacent C test hole and VSR thermocouple readings. It is
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planned to utilize data from this installation for correlating
graphite temperatures indicated by permanent channel thermecouplas
with the present burnout temperature limit of 410°C.

529=A = Ink Facility

During the discharge outage conducted at DR pile on December 7, a new
drain line was installed on the ink facility system previously ingerted
in process tube 2488, A minor explosion occurred while drilling a hole
into the rear face gas separator, but the separator tank was not
ruptured and it was possible to complete the installation of the drain
line, The explosion occurred when a small amount of oXygen remained

in the tank and ignited because of a drilling spark. The ink facility
wag placed into operation with the inpile recirculation of filtered
water for checking the operational and mechanical aspects of the
system. The ink facility operated satisfactorily for the remainder

of December and it is planned to begin the recirculation of the potassium
tetraborate solution early in January.

516~E - Corrogion Product Removal From Process Tubes

On December 23 during the extended ball 3X outage at F pile, procaess
tubes 0572, 0573, 0574, and 0575 were isolated from the cooling water
system and an attempt was made to flush the tubes with a 5% chromic
acid solution in order to remove the barnacles located in the front
sections of F pile process tubes. This first attempt was unsuccessful
because of corrosion attack on the mild steel mixing tank while heating
the acid solution. However, on December 24 these four tubes were
successfully purged with a 5% chromic acld solution for 30 minutes

at a flow rate of 2 gpm. The acid solution was at a temperature of
60°C and a pH of 0.3, The barnacle growth in the front of the process
tubes was visually nspected before and after the acid flush. Removal
of the barnacles appeared to be very successful on the second attempt
except for a narrow ribbon on the top of two process tubes, indicating
that these two tubes were probably not flowing full of acid solution.
The metal columns on these four process tubes were then discharged and
inspected and appeared to be in no worse condition than other slugs
discharged from F pile.

Enclosure: 1. Comparative Beactor Performance
2. Reactor Outages
3. Tabulation of Ruptured Slugs
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zYééigﬁwﬂgi‘atlnb 553 686 551 1 572 ! 342 52k 556
Ve o , - ! .
"I:f?tal Rﬁ"B.CtOI‘ ‘ :E,ZL ‘:u'? . D7 ';E ‘l (-{v( 1 . 55 ' )
Cuti.'e Hours . . : ! ]
L?ff~i:;:?tfr‘2 CoL: 9.t oL |o92.9l o i o2t .
. \/ ) . . - A
""“ I ‘ - Ao Re i 8] 7 T ~ - Y
;;ﬁ¢é;f3“°8d 15,713 19,885 115,982 116,k70 | 922 117,395 126,501k
‘ !
I

1,070 - 33 1h,7h3

I"T’\D I!’“ C - o] - . oo = ! 2 : ~ V= )L 22 L ‘4
Ronnbor 23,237 24,312 !u2,2u, ‘DU,OD3 t00,5273 1563, % {3=2,21L
S0 o . ! '
MWD In | | - i ‘ T 190, 339
Reactor Basin ‘ : : - R id

oty haraed 1.9 93, 23.27 | 35.93
o O ohareed 2,13 4 1.78 . 2h.20 35.53{ 26,07 |
> rharged " :
Tens Of Metal . ; | i |
In Reacter . |
Tons Of iletal | . 320.53
In Reactor Basin | ;
Tons Of lietal | | ! . : 90.79
In 103 Storage ; ' : : ’
Average Discharge i Cz |z S
Concentration (1M/T) f 022l % °09 i 626 . 630 ‘
Scheduled i i
Shutdowns : 0 L | 1 L 0 Alg Lo
Carbcn Dioxide i ; = " ! |
Concentration (%) ' 9k.0 k.0 97.2 [ o7. |
Highest Graphite Temn- , | ot | ‘ :
erature Recorded (€C) ) L5 360 | 398 | 337
Outlet Jater — - ™
Temperature (’-"3)h 63.7 1 w7 | 85k | 62
Inlet Water j i Cg
Temperature ("C)}J o TH 63 f C.2
Frocess "ater i .
Flow (gpm)k R7,8k0 164,878 38,672 }
Maximum Effluent Water | | R to
tctivity (mren/hr) 143 ! 8.1 k.9 [ 15
1

| ! .
#* WD accrued to Pu production, does not inchude BSQ!MWD att#ibuted %0 U-235 turnout

49.37 . 29.97 1Ll 6%+

33.15 1122.3%

Gh
O
O
1
O
(XY
no

—_—

2,708

h7,3h6 |

i

-

|
|

8.2 i -
|
|

13.0

1 | . i i ) '
O *% Does not include 730 slug’s of C mfetal. ! ' ; } .

1) Average Operating Level = D Produced x 2L 3) Months End Cata
Houre QOperated . f L Fivo D
2) Time Operated Efficiency - Hours Opnerated L) Avarage of Las ive Days
- of nqulllbrluﬂ Operatidn
Total Hours In donfh

i’i; “w '“&z AEh
¥ 'J' ‘b
LR TS PR
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T LOTOR DUTACES, - DECEMBER, 1952

SoWATULAD
enml Dlsohar e T 2.y . 29.5 20.9 19,5 20.3

Troduct lon Tests 2:.0 1.7 25,1 "L

Cmee 'l Prodaenion 2.0 0.2 2.2

321l 3 installation pTd. 1 o a7t

- TN T T
ol Tl/\ il

e e ———

sJt
8!
o
o

coptured Slug 27" 0.
Renoveal

Panellit Zcrans 0.1 1.2 1.6 3.5
Tecupan 3crams 0.1 0.1
Tlectrical FPower c.1 37T 37,2

Taillare

Irradiated Metal 33.6 33.0
In Discharze Area

[8)
)
a2
i,_J
S
N
=
\O
[}
2
—

TOT +L HOUDS o2, b k.3 60.3  52.5
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Sl g e
ﬁ ?, B.‘g*”’\ Yoty | |
28 BN S B o H R TABULATION OF RUPTURED URANIUM SLUGS |
@ & " Q
orj ] £ SPT :j rcg 3 v ~~ ‘
o g |z &y “'§ g Hulns | Assigned
P S0 @105 |5 | S g~ | Operating
° 1) Canned 0 4;51 B ;] g ;g o= 4 & | Produstion .
. 2 2) Charged < 47 i S e 6 8 Loss Ciraungtanc
2 = 3) Ruptured i €= e < zo &8 138 ool e v Coutdewn ano
247 | 0272-B 1% 2-7-52 281 | 209 (L.6 | 318 |585 106 | .18 |High exit water
P) 3-2-52 Discharged with
B3) 12-8-52 machine. Resumed
within scram rec
2L8 |3156-D |1) 2-16-52 | 269 | 269 502 | 580 111 | .19 |{High exit water
2) 3-18-52 ' Discharged with
3) 12-12-52 machine. Resumed
within scram rec
249 [L190-B |1) 12-17-51 | 5L | 203 |3.6 | B0 |560 | 18 |18 | 786 Abnormal increas

2) 10-29-52
3) 12-22-52

gl

pressure. Flushe
downstream slugs:
loosen remainder
column with maxi

of 8000 lbs. Pu
rocess tubs and
slugs.




16 -

of 8000 1lbs. Pushed out
process tubz and remalning
LL slugs.

-
v
TABULATION OF RUPTURED URANIUM SLUGS - .
. 3
£
- ~ « o
w8 {%33 hssigned - 3t
O gl | Operating & g
o &ld & | Production ki
oo™ o g Lossg Civnumstances of g “
£a 134 (WD oy ) Ouutdewrn And Pumeval Chsarvations of Slug. 1 +5]
106 .18 |High exit water activity. Compound cap failurae ZRH
Discharged with charging 2-7-52
machine. Resumed operations Truck 3
within scram recovery period &
Group 8
111 «19 |High exit water activity. End cap failure ZRG
‘ Discharged with charging 2-16-52
machine. Resumed operations Truck 2
within scram recovery period, &
Group 8
18 18 786 | 1.40 |Abnormal increase in Panelliff Compound cap failure MRG
pressure. Flushed out 20 12+17~51
downstream slugs. Couldn't Truck 1
loosen remainder of metal &
column with maximum force Group 8
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