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As per your recent request, a study has been initiated to determine the
revisions required to make the cascade operation safe from a special
‘hazards viewpoint during the coming changes in the plant assay gradient.
The operation of K-31 and the subsequent contribution of the Paducah
= o plant will cause a general increase in the assay level throughout most
> = of the K-25 cascade. This change will be step-wise and will be initi-
Fwre’ 277 ated with the startup of K-602-4 in the latter part of July. The in- -
., T~ crease will continue until late in 1953, after the last stages of C-33 g
f-ij,,i 1 = n are placed in operation. The following table summarizes the currently £ 8
EL*:\ oz ':% anticipated assays and the dates they will be attained. S'E
L ‘, o5 % :
A K-29 K-27 K-302-5 K-303-10 £P
é,s o Aseay Date Assay Date Assay Date Assay Date 29
o a2 38
EN 4 = =
% it S K31 1.8 2452 3.2 2-10-52 7.8 2-20-52 2l.6 3-1-52 | E<
g Z % g3l 2.4 10-15-52 4.3 11-1-52  10.h  11-10-52 27.1 11-20-52 | £3
c-33 3.9 5-15-53 6.9 6-1-53 16.7 6-10-53 39.1 6-20-53 | 3
s$
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In order to operate safely at the higher assays, it will be necessary to
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investigated to determine the probable extent of tke required revisions
and the time available tc complete the changes. The units investigated
to date include the K-413 cold trap room, the K-402-8 cold trap room,
the K-302-5 cold trap room, the K-302-5 purge and product room, the
K-302-5 accumulator tanks, and the K-101 ¢-816 removal system.

The general approach to the problem has been to set up an "always safe"
type of operation wherever it appeared tc be realistically possible. It
was felt that batch-type operation is too restrictive and that a "partly
safe" system is probably uneconcmical ir the loug run because of the time
and effort which must be continually expended to demonstrate that the
system is being operated within the specified limits. Some compromises
heve been made in an attempt to save a portion of the existing instal-
lation by anticipating that the forthcoming "5% critical mass tests" will

permit Special Hazards to relax their requirements in +the lower assay
ranges.

Meetings have been held with Operations personnel to establish a possible
method of operation of the surge-for-purge Pacilities and other auxilia-
ries which would probably be acceptatle to Special Hazards, and still
perform their required function or an efficient basis. Uader the present
arrangement, only the K-302-5 cold trap room services that portion of the
surge system from K-303-1 to K-303-10, This portion of the cascade pres-
ently has an assay range from 5% %o 17%. The remainder of the trapping
facilities which were investigated serves the portion of the cascade with

an assay of 5% or less. The suggested arrengement of the surge -for -purge
system would be as follows:

1. The surge-for-purge system from K-304-1 to K-306-7 would
not be altered.

2. The K-303 surge system would remain isolated, as at pres-
ent, except that provisions would be made for possible
emergency tie-ins with the upper surge system to as high
as K-304-5. This would permit purging of the K-303 sys-
tem from the side purge. The K-302-5 cold trap rocm and
the K-302-5 purge aud product room would be modified so
that they could safely purge the K-303 system.

3., The lower surge system (K-25, belcw K-302-5) would be
operated as at present and could be serviced by modified

installations in K-413, and the two trapping rooms in
K-302-5.

. The K-31 surge system and that portion of the surge sys-
tem servicing K-27 and the lower puildings could be served
by the K-31 cold traps and the K-402-8 cold trap room.

This operation is tentative, since the traps in these rooms
can only be approved for 5% operation at present. However,
on the basis of present estimates it appears +to be quite
probable that 8-inck traps can be cperated on 7% material.
If this proves to be wrong, these traps cculd still service
this system on a batch basis or the purge system could be
broken at the 5% point, and the upper portion could be
serviced from the same system of traps as in (3) avove.
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S. K-101 would contimue to draw its feed from the cascade at.
K-302-5. At some future date {protably no soomer than
June, 1953), it might be desirable to make a tie-in to
Building K-306-7.

6. The K-302-5 accumulator tanks would be operated as at
present.

The following table indicates the assays for which the various units have
been approved and the dates these assays will be exceeded under the rres-
ent anticipated mode of operation. The meximum assays and the dates the
assays will be reached are also included.

Future Meximum Date Maximum
Present Assay Date Assay Assay, Proposed Assay is

System Approval Exceeded Qperation Reached
K-101 5% 10-15-51 16.7% 5-10-53
K-302-5 P&P Room 5% 10-15-51 53,0% * 5-25-53
K-302 5 CT Room  20% 1-1-32 53.0% *  €-25-53
K-413 CT Room 5% 10-15-51 16.7% 6-1~53
K-402-8 CT Room L 10-1-52 6.95% 6-1-53
K-31 CT Room 5% - 6.9% 6-1-53

*This assay would be reached only if the K-303 surge sysitem
were tied into the upper system to K-304-5. The maximum
assay at K-303-10 is 39.1% and is to te reached 6-20-53.

The assays presented in this letter were obtailned from the Design and
Development Department and are based on Schedule I feed rates and the
budgeted schedule of startup for the new installations., Variations in
feed rates or the startup schedule will caunse a corresponding chaage in
the assay level. '

A more detailed description of the probable changes iun each installation
has been prepared. The following discussion covers the systems which
have been studied to this time:

¥X-101 C-816 Removal System

The present unit for removal of coolart from the cascade gas stream con-
sists of a six-inch, packed distillation column, a gix-inch reflux drum,
an eight-inch condenser, a pumping system {composed of "W" and "J" pumps),
and the necessary piping to provide flow for distillation process. The
present system which is epproved for operation with material not exceed-
ing an assay of 5%, receives its feed from Building K-302-5. Since the
cascade withdrawal point is fixed by the break-point between the low
quality barrier in the K 303 section and the high quality barrier in
Section K-302, it is not feasible to shift the withdrawal point dowm-
ward in the cascade as the uranium 235 gradient increases.
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Therefore, in order to continue the resent method of coolant removal,
it will be necessary to redesign the unit from a critical hazards con-
sideration. Since the anticipated assay for K-302-5 is 16.7%, it is
recommended that the distillation equipment be made "always safe.) It
should be noted that if the barrier in the K-393 section is replaced in
the stage improvement programs it would be desirable to connect Bullding
K-306-7 with the K-101 building.

Preliminary calculations for an "always safe’ system are under way and
should be completed by suly 22. It is estimated that the required field
changes should be completed by October i3, 1951, at which time the assay
at K-302-5 will exceed 5%. A work order Las tesn released and prelimi-
nary design and equipment procurcment has teen initiated by Plant Engi-
neering. ‘ '

The equipment is being redesigned tc cperate with the same flows and
separating characteristics as the presexnt system. The calculations are
based on column, reflux drum, and condenser diameters of five inches.

The results to date, indicate that the length of the column and reflux
drum should be increased to approximately 27 and i feet, respectively.
Should the present spacing of the "W" arnd "J" pumps prove unsatisfactory,
it would probably be possible tc relocate them +o the positions now pro-
vided for spare pumps, since no spare pumps have been provided for this
building to date. The pump lubrication system will probably require
modification to restrict the depth of the oil imn the reservoir to less
than 1.5 inches. In order to maintain a more wiform temperature on the
equipment and lines, it is also recommended that as much of the instal-
lation as is practical be located within a reated enclosure. This would
reduce the present difficulties in the system where the lack of uniform

" temperature frequently causes freezing and vapor locks in the lines. The
enclosure would reduce the problem of providing insulation which would be
acceptable to Special Hazards and also would provide a more practical
method of coataining material which might te released from process leaks.

Tn this regerd, consideration should t= given to an air exhaust system
with suitable traps or filters. :

The preliminary study indicates that 1t should be possible to build the
pew unit without any serious interruption in the use of the existing sys-
tem. If sufficient free space is not presently available, it should be

possible to remove the old "orude still" and uwtilize that position for
the new column. ‘

K-302-5 Cold Trap Room

The cold trap room presently is approved for operation on material with

an assay as high as 20% - the limiting factors being the Size 4 cold

traps and the 50 cfm Beach-Russ pumps. Specificzally, the cold traps are
four inches in diameter with a 3.5-foot end section which has an inside
diameter of 5-7/8 inches, The end section consists of a cyclone separa-
tor end a nickel wool mist filter, With an assay of 20%, the Beach-Russ
pumps have been limited to a suction concentration of not more than 20

mol percent uranium hexafluoride. The room consists of three Size L

cold traps, three 50 cfm Beach-Russ pumps, and "always safe" alumina traps.
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Since a proposal was made to possitly operate this room as far up the
cascade as K-304-5, it is recommended that the equipment iz this room
be made "always safe." However, ax interim approval for operation on
the present K-303 surge system at an assay of 21.5% would prove very
advantageous in that it wowld allew additional time for the alterations
which will be necessary at the highest assay level. The operation of
K-31 will increase the assay at K-303-1C to 21.6%. If approval for
operation at an assay of 21.6% cannot te granted, changes to the room
should then be completed by Jammary 1, 1552. A temporary alterunative
night be to purge the top cells im the K-303 section to the upper surge
system and move down the cascade with the K-302-5 cold trap rocm; how-
ever, the large cell volumes in K-303 would restrict this operation
because of the limited holding capacity of the upper system.

The Size L trap can te comverted to sn "slways safe" trap by the inser-
tion of a plug in the oversize section or bty removing the six-inch sec-
tion from the trap. Should the end section te rameved and a replacement
found necessary, it could bs replaced with an "always safe" section of
pipe. It appears probable, however, that the end section could be re-
moved completely without sericus losses in efficiency. In June, 1947,
an investigation was made in which a Size 4 trap was made equivalent to
a four-inch trap by the imsertion of aluminum plugs in the large end
section. It was demonstrated that this revision is mechanicelly possi-
ble; however, the unit was never operated to determine whether its per-
formence was altered. Before either method is adopted, tests should be

conducted to determine the effects of the modification on the operation
of the trap.

_The present limitations on the use of the 50 cfm Beach Russ pumps are

not considered to be too serious; however, with en increase in uranium
235 concentration the restrictions may become prohibitive. Should phys-
ical alterations to the pump be required, it appears probable that a
sleeve could be placed around the rotor assembly to limit the amount of
oil that can be accumulated in the pump itself. Some time ago, a test
pump was modified in this manner and was apparently satisfactory from a
critical hazards viewpoint; however, as was the case in the modified cold
trap, no performance data are available. In order to make the entire pump
unit safe, changes would be required in the oil reservoir above the pump.
Should either of these alterations prove unsatisfactcry from an operational
or special hazards viewpoint, it would be possible to replace the 50 cfm
Beach-Russ pumps with the "always safe!' 27 cfm Beach-Russ pumps.

K-302-5 Purge and Product Room

The purge and product room, which presently contains three 8-inch cold
traps, three 50 c¢fm Beach-Russ pumps, and "always safe" alumina traps is
approved for operation with material not exceeding an assay of 5%. In
order to operate this room according to the previous proposal, it appears
advisable to convert the room to an "always safe" imstellation. This
would require replacing the eight-inch cold traps and probably some modi-
fications to the 50 c¢fm Beach-Russ pumps.

The eight inch traps cculd be replaced by modified Size L4 traps as out-
lired in the section on +he X-302-5 «0ld trap rocm. There are seven of
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the present Size 4 cold traps available for fthls rposs. Tee 50 cfm

Beach-Russ pumps could te treated in a mammner gimilar to that ocutlined
above,

The present use of the room is restricted to aill buildings below and
including K-302-5, The uranium 235 tomcentraticn at K-302-5 is 5% and
it is estimated that it will exceed the 5% value by October 15, 1951.
The operatior of K-31 will elevate the assay at K-302-5 to a valus of
7.8%. Approval for the cperatiozn of the room at this assay would allow
muck more time for the revisioms; however, it is improbable that the 5%
critical mass tests will yield sufficient irfurmation in time tc make
this possible.

K-413 Cold Trap Room

The K-413 cold *rap room consists essentilally of two B-insh cold traps,

8 16-inck cold trap, three 50 cfm Beach-Ruse pumpe, three 8-inch alumina
trapes, two 36-inch alumina traps, and two 250 ofm Peach-kuss pumps with
oil bubblers for chlorine trifluoride usage. The 16-inch cold trap is
limited to waste material and was installed primarily for test work., The
restrictions placed on the operatiom of the cold traps limit the material
handled to assays of 5% or less. The i&-inchk alumina traps and 250 cfm
Beach-Russ pumps are presently approved for negative purge gas evacuation
from cells containing 1.5% and 1.7% - depending upon the combination of
alumina trap and pump used. The . .1 tutblers were installed to react

chlorine trifluoride and its reaction products with oil before the gases
regched the 250 cfm pumps.

QOperation of the K-413 cold trap room on the surge-for-purge aystem as

far up the cascade as K-302-5 would necessitate bandling uranium 235 con-
centrations as high as 16.7%. Under these circumstances, it is recom-
mended that the portion of the room operating cu the surge system be made
"always safe.” This could be accomplished by the same procedure recom-
mended for the K-302-5 wold trap room and the K-302-5 purge and product
room. It would be necessary to replace the 8-inch cold traps. However,
since the proposed operation of the 50 c¢fm pumps would be within the pres-
ent approved assay limits, it migbt te fzasible to leave tkem unchanged.

It is proposed to maintain ome 8-imch cold trap, the 250 cim Beach-Russ
pumps, and the large alumina traps for servicing K-29 cells wiich have
been treated with chlorine trifluoride and for the evacuation of X-29
cells which have been purged to a negative wranium hexafluoride analysis.
The maximum sssay anticipated for the *op of K-29 is 3,9%. The system
proposed to service K-29 cells could bs scparated completly from the rest

of the K-L413 equipment and could draw its feed directly from a rew line
from K-29.

The alterations in K-413% for that portion to te connacted to the surge-
for-purge system would have to be ccmplsted by October 15, 1951 if it is
to be tied into the K-25 lower surge system. The changes required in
spacing the large alumina traps and the 250 cfm Beach-Russ pumps should
be made by January 1, 1952, at which time the assay at the top of K-29
will exceed 1.7%. Hcwever, the operation of K-31 will only increase the




uranium 235 assay in K-29 to 1.8%. Therefore, if approval is granted for
the operation of the 250 c¢fm pumps and alumina traps at this assay, addi-
tionel time would be available for completing the required changes.

K-402-8 Cold Trap Room

The K-402-8 cold trap room consists of “hree 8-imch cold traps, three 8-
ineh alumina traps, and a 50 cfm Beach-Russ pump. The cold traps are
approved for 5% material, while the alumina traps are only approved for
L% material. Also included in the ¢old trap room are two 36-inch alumina
traps and three 250 cfm Beach-Russ pumps which are used only for the evac-
uation of cells which have been purged tc a negative uranium hexafliucride
analysis. A two-inch air ejector has also been irstalled in the room in
order to partly eliminate the operation of the £50 «fm pumps. The ejec-
tors can be used to evacuate cells o & pressure of approximately 3.0 psia.
If the cell contents cannot be evacuated to the cascade at this pressure,
the 250 c¢fm pumps are required to attain the lower pressures.

Since it is believed that the critical mass tests at 5% will allow suffi-
cient relaxation of Special Hazards requirements to permit the use of
eight-inch traps on assays greatsr than 5%, it is recommended that the
cold trap room remain unchanged. The eight-inch alumina traps could e
changed so that the operation of the room would be restricted by the cold
treps rather than the alumina traps. Under the proposed cperation of the
surge systems, the K-402-8 cold trap room would serve oaly K-27 and that
portion of the cascade below the top of K-27. The maximum assay foreseen
for the top of K-27 is 6.9% and will be sattained after the last (¢-33 build-
ing is In operation (approximately June, 1353j. The asasay at the top of
K-27 will exceed 5% by February 1, 1953.

If approval cannot bte granted for operation of tre rcom at the higher assay,
‘it is suggested that the room be cperated on a batch basis ovr that the lower
K-25 surge system be extended down to the 5% point in K-27. No changes are
anticipated for the large alumina iraps snd the £50 cfin Beach-Russ pumps,
since they are operated only for the evacuation of celis whick have been
purged to a negative uranium hexafluoride analysis.,

K-31 Cold Trap Room

The K-31 cold trap room is presently equipped with 8-inch cold traps, 4-
inch alumina traps, and 50 cfm Beach-Russ pumps. The room is presently
approved for operation at 5%, and under the proposed operation would serv-
ice K-27 and the lower buildings in the plant. It is recommended that no
changes bte made to the K~31 cold trap room. The recommendations mede for
K-402-8 are also spplicable tor this installation.

K-302-5 Accumulator. Tanks

The K-302-5 accumilator tanks are approved for any assay, providing the
material is in the gaseous state and dry., However, there has been an
accumulation of oil and sludge in the tanks which could causge a critical
hazards problem. Since the continued use of the tanks is desirabie s 1t
is recommended that they remain in service with provisions for either
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periodic inspection of the tanks or for draining the oil that might accu-
mulate in the tanks.

General

While the various assays and dates are stated rather pcsitively in this
report, it should be noted that they are relatively uncertain. Aside
from the variations brought about by changes in scheduling and the inher-
ent imprecision in the calculations, cascade disturbances, large side
feeds, and pressure variations might well cause sericus changes. The
operation in K-10l is probably the one poiut where this might be most
serious because of the inflexibility of the feed point.

In addition to the equipment discussed in this letter, the seal exhaust
systems, the interplant flow lines and +the K-131 building will also be
investigated. The relatiom of cascade temperature and pressure for normal
on-stream operation is presently being studied. The results of these
later studies will be released as soon as they are completed.

. A, Parsons
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