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4.3.20

4.3.21

4.3.22

4.3.23

4.3.24

A1l storage containers of U0O2 5 gallons or less located outside
of hoods or in stora?o spaces shall be coveied. Any storage
containers accidentally internally moderated shall be handied as
individual mass units and stored in the concrete block storage
area.

The UNC-2901 Shipping Containers mounted on the shipping pallet
can be opened only one at a time when located in an area free of
other fissile material. This area shall be at least 21 ft2.

The filled press feed hoppers can only be stored or placed in
designated areas. Only one filled press feed hopper can be in
transit on the pellet shop main floor and one can be in transit
on the press feed mezzanine.

The maximum internal volume of the centrifuge shall be 22.0
liters. Other fissile material shall be separated from the
centrifuge by at least one foot.

The maximum internal thickness of the slant (storage) tank for
the certrifuge system shali be <4.15 inches.
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From Figure 1. tical
Infinite slab thickness for 5.0% enrichment fully reflected is
about 8 inches for this 0t moderation. Applying the
safety factor of 1.2 allowable slab thickness ot

6.7 inches., Accordingly, the rod transfer cart with two 5.5
inches deep boxes 1s §: s long as the rods are not stack
higher than 6 ches 11 ch box. Carts may be placed alongside
each other, oi 11 be spaced a minimum of 1 foot from other
fissile materi
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corners are at an elevation of approximately 49 inches and the
remaining two are at 52 and 46 inches. The outlet is in the bottom
face at ghe bottom most corner. The inlet and vent fittings are in
the upper surface near the highest corner. The si?ht glass fitting is
near the exit fitting. The tank employs 1-1/2" x 1-1/2" x 1/4" angle
stiffeners along the diagonals beneath the lower surface. In addit’.n
to the four corner legs and bracing, a center support 1.9 is employed
to supplement the diagonai stiffeners.

6) Overflow Tank - The overflow tank is on the floor, made of stainless
steel, and has a capacity of <5 gallons. The large diameter overflow
line exiting the slant tank and going to the overflow tank serves both
as a vent and overflow to the slant tank. The overflow tank also
receives overflow liquid from the centrifuge via the drain line from
the lower housing of the centrifuge and a drain line from the floor of
the center region of the hood that surrounds the upper part of the
centrifuge.

7) Circulating Pump - The circulating pump is employed to recirculate the
liquid from the slant tank to the centrifuge. Flow from the
centrifuge to the slant tank occurs as a result of the pumping action
of the operating centrifuge. When the contents of this system are
sufficiently clarified, this pump continues to pump the liquid from
the slant tank to the centrifuge and the centrifuge output is diverted
from the slant tank to the line going to the Building 6 holdup tanks.
This pump is non-reversible. The check valve in the outlet line of
the circulating pump prevents backflow through this pump.

The above components are plumbed and valved in the manner illustrated in
Figure 8.17. Typical system operation is as follows:

The waste 1iquid is poured through the prefilter to the dump tank. When
the dump tank pump is turned on, the contents of the dumg tank are
transferred to the centrifuge. The centrifuge is normally operating; if
the centrifuge is not turned on and the bowls are full, the water will
spill through the overflow rather than go to the slant tank. The pumping
action of the centrifuge is required for the excess liquid flowing to the
centrifuge to be directed to the slant tank. Thus, all contaminated liquid
flows through the operating centrifuge prior to filling the slant tank.
When the dump tank is empty, the dump tank pump is turned off.

To racirculate the contents of the slant tank through the centrifuge, the
circulating pump is turned on. Recirculation through the operating
centrifuge continues until the clarity of the water flowing through a sight
glass in the centrifuge discharge line is judged to be acceptable, If
clarity does not improve sufficiently, the centrifuge may require cleaning.
If clarity is acceptable, a sample is withdrawn, dried, and counted to
determine residual contamination. 1If not acceptable, further recirculation
is carried out. [If acceptable, the centrifuge effluent is diverted to the
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drain line going to the holding tanks at ‘_,,,\',lv,‘,”r‘_:; 6. When the slant tank
15 emplied, the circulating pump is turned off and the valves reset to
refill the slant tank, if more liquid is available to grocess. If the
centrifuge requires cleaning, i1t 1s turned off, dismant.2d, and the solids
. X ; ‘, 1 . P | -, " e | . A .
are cleaned out of the two bowls and collected in a pan 1nd dried in the
acven
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sized UO2 pellets at optimum moderation.

ne most conservative data of Figure 8.18 on critical <lab thickness
for an optimaliy moderated and reflected slab versus particle size
shows that the minimum slab thickness occurs for particles/pellets
naving a diameter of 0.2 to 0.4 inches. The critical slab thickness
i1s 4.15 inches, The corresponding water to oxide volume ratio is
about 2.3 if the presence of the screen barrier 1s assumed to reduc
the reflection of the tank by 50%, this is equivalent to an increase
in the critical slab thickne of 1.6 inches for optimum moderation
conditic within the tank The slant tank is approximately four feet
of the floor, consequently f {irg of the surrounding area so as t
reflect the tank is highly i bable An approach to criticality,
even under tt postuiate failure of the prefilter and centrifuge to
e ve U particles from the lution entering the slant tank. cannot
occur as long as the lent tank thickne 1§ maintained
The slant tank engineering design is such that dimen ional chanae
with postulated loading of the tank are minimized. In the absen f
any structuri upports other than at the edge of the tank and
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would t ] inche tor a contaminated solution density of 2.5
g/cc, the deflectior estimat at 0.249 inches; and for a solutior
1er 1Ly Of ¢ g , the deflect / ] \i‘?}\ inche To r INTmMI Z¢
ieriectior the 1.5 x 1.5 x O angle brac wWere run ‘1(1\;‘.']\1\.1‘1
along the lower face of the tank and a ntral support 1 to the
floor wé I
In immary tr nt tank tructurall reinforce and vented ) d
to minimize | ble defiection of the tank and enlargement of the
liquid slab thickne ‘ ritical slab thickne for optimu
moderat particle { nditi within ti ant tank and
a ng half reflect f the tank i nservatively estimated

5 inct ' ‘ ed of ng the most adverse dat f
} re (VT t ritical b klir ind reflect aving
1at { 4 for W Y ! 7 It ierived v OXCE !
14 |

| | 1 o
-

s




4)

5)

6)

7)

The centrifuge has twin, concentric bowis with a total capacity of 19
l1iters. This volume is sufficiently close to that of the dump tank
(18.¢ Titers) that the same nuclear safety arguments of item 2, above,
apply.

As noted in the descriptive section, the hood is a three part hood.
The central section is occupied by the centrifuge. The right and left
sections are designated as mass limited regions; the contaminated
scrap is handled under the SIU mass 1imits defined in Chapter ¢ of
Part 1. The central region of the hocd containing the centrifuge has
a floor that is below the right and left work surfaces by about 20
inches. However, this well type area is drained by a line going to
the overflow tank. It is also noted that a city water line enters the
hood but the valve is exterior to the hood, thus, should the line
break within the hood, it would not flood the hood.

The overflow tank is a five gallon, or less, capacity stainless
vessel. As noted above in the discussion of item 2 {and 4) above, all
scenarios involving 5 gallon or 19 Titar containers are safe.

As noted in Figure 8.14, the centrifuge complex is located in the
Annex near the stairway leading to the mezzanine. Since waste
processing is planned for the mezzanine area, one pathway for waste is
up the stairway over the slant tank. Therefore, scenarios of possible
interest have to do with potential noutronic interaction between media
on the stairway and material in the slant tank.

The stairway employs an open grill type of stair tread, thus material
can fall through it. However, a barrier in the form of sheet metal
has been attached to the beams supporting the stair tread and rail.
Should material be spilled on the stairs and pass through the upen
treads, it will ctrike the sheet metal and slide downward away from
the slant tank. One scenario of interest postulates that a 35 Ky
amount of 5 w/0 enriched U02 powder is being carried up the stairway
and the 5 gallon container also has sufficient water in it to yield

an optimum solution density (1.6 gU/cc) in the bottom of the five
gallon container. The container is set on the stairway at the closest
point of approach to the slant tank. For the geometry of Figure 8.14,
the closest distance of approach is along the upper edge of tank
closest to the stair tread. The minimum separation distance between
the bucket and slant tank is calculated to be approximately 8 inches;
the minimum separation distance between the sheet metal dust cove: and
the slant tank is approximately 3.5 inches.

To quantify the magnitude of the neutronic interaction between the
postulated 5 galion container of UO2 and the slant tank, the following
conservative representation was modelled in a KENO-IV calculation.

The slant tank was modelled as horizontal, four feet above a 16 inch
thick concrete floor, and filled with a homogeneous mixture of 5 w/o
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enriched U0D2 and water at optimum moderation. The tank internal
aimensions were taken as 48" x 54" x 4" and the walls were taken
one eighth inch thick stainless steel Twelve-inch thick vertica
water walls were assumed along the four sides of the slab tank
extending from the floor to a 20 foot level. At the latter level
twelve-inch water slab was modelled. The five gallon bucket was
assumed to be 11.75" 0.D., 13.25" tall, and having a 28 gauge steel
wall thickness. The base of the bucket was five inches above the slab
tank and centered on the face of the tank. e homogeneous mixture of
optimilly moderated UO2 was 10.909 inches deep in the bucket. The
KENO-IV computed multiplication factor, using Hansen-Roach cross
ections was 0.76086 + 0.00489,

as
1

a

onal analyses were done under the assumption that the UO2 in the
(A

and the slant tank is heterogene material having an
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] oxide volume ratio ir
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8.5 Rod Loading and Assembly Fabrication

8.5.1 Pellet Stacking

Pellets from the pellet fabrication facility, or from outside
vendors are placed on a table where they are aVigned for rod
ioading. On the table, the peilet configuration is Timited to
the slab limit as specified in Table 4.2.5. The U02 pellets
are placed on troughs one pllet high before being loaded into
rods.

8.5.2 Rod loading and Fuel Rod Transport Carts

Pellets are transferred from stacking troughs into rods. The
loaded rods are placed into carts each of which can hold up to
250 fuel rods in parallel sleeves which are spaced on four
rings in an annular fixture with an [.D. of approximately 10
inches and an 0.0D. of approximately 22 inches. Guard rails
prevent the carts from coming any closer than 3 feet
center-to-center. The carts are used in normally dry areas to
transfer the rods to operations which include end plug welding.
weld deflashing and leak testing. The welding and deflashing
operations are performed on one rod at a time. The leak
testing operation is performed on two rods at a time. Welded
and deflashed rods are immediately returned to the cart after
each step 1. completed. Finished rods are fluoroscoped and are
checked for enrichment with a maximum slab limit as specified
in Table 4.2.5
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FIGURE 8.14
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FIGURE 8.1
TWO COMPARTMENT Bﬂ OF HEgTFALIA CLARIFER
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