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911. .  Genmeral Considerations

Uranium materials as scrap will be stored outside of the building
but within.the fenced-in area in designated locations.

A portion of the_quth'Yard is paved and the South Yard is.gravel.

Incoming uranium materials shall be stored as described in Subsection
704. These will be checked for integrity prior to moving outside
and tarpaulins or polyethylene bags will be used to further insure
dryness if required. T o~

o+
Hand trucks will be used in moving containers from weighing area
to-the outside storage area and later in moving into the processing
area. Contailners are normally moved one at.a time and the path of
movement will be restricted to roadways and/or-aisles to insure safety
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912.1  Transfer to Proqessing.Area

" recelved' container.

Incoming .materials will normally be stored outside in the "as

In some cases, the containers may be stored
inside in accordance with the criteria for outside storage. If
the material is removed from the container, it will be stored in
an approved- storage location in accordance with this subsection

(910).

Inner containers are removed from the shipping container and moved
to the processing area. When out of a shipping container, only one
inner container is moved at a time and then only in aisles or
roadways which provide safe distance from other uranium.

‘Material will be introduced to processing using standard Nuéleai

Management Techniques as described in Section 500.

&
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912.2 . Storage in Permanent Storage Containers

.Components composed of multiple plates or rods will be stored one per

. corner of the South Yard.
. concrete blocks agnd secured side-by-side forming a planar array.

‘angle iron skids, legs, and braces; l5-gallon steel drum attachments;

container. If parts of portions such'as fillers, plates, rods, etc.,
are stored, each inner container will be modified by adding metal
inserts which will restrict the cross sectional area to 19.64 sq. inches
(a 5 inch diameter cyllnder has a circular cross section equal to 19.64°
8q. inches). For the storage of uranium-zirconium bearing components,
depending on the weight fraction of the material to be placed in the
inner container, the safe cross sectional area of the inner containers
will be obtained using Figure 309-V. The maximum inner container
‘cross sectional area is 32 sq." inches (8" X 4'"). The full 32 sq. inch
cross sectional ‘area only will be used with materials having a maximum
weight fraction of U-235 equal to or less than 0.04.

These containers are constructed of extended 18 gage steel ‘drums; steel

and standard 18 gage drum lids utilizing standard lock ring and bolt
type closure rings. They are all welded construction. Details of
construction are shown on Sketch 912 2-I.

Approximately 30.of these containers will be placed in the Southwest
Drums will be placed off the ground on
This
will allow approximately 18 1/2" edge-to-edge separation between SNM.
Only one inner container or. component composed of multiple plates or
rods will be moved at a time .during container loading ‘oY unloading. '

The nuclear safety of individual components or groups of fillers, plates,
rods, etc., tn inner containers is assured by the use of safe cross-
section containers. The solid angle subtended by the ceutermost inner

container will be less than 1.4 steradians.

This storage arrangement will be inside the pErineter fence in areas
covered by existing radiation detection monitors and alarms. It will
be isolated from other SN by 12 feet.

red
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OUTSIDE STORAGE IN PERMANENT STORAGE CONTAINERS

CASE I ~ Centermost Innar Container e ] o
A. Assumptiens ’ ] ' e
1, Storage arrangemant is a

planar array se centermost units "sse" only the
neighbor on each side, '

2, Assume 8" box face to be diamster for selid angle calculaticn,

B. Calculations

d = 8", h = 18.5" + 4" = 22,5", L = 84" + 19" = 103", L/2 = 52"

24 . L/2 _ 52 _ 0o
JQ.1= e sin @ where tan @ = h 51 2.76_ and sin 0 = 0,941

N = %—235.. (0.941) = 0,711 x 0,941 = 0,699 -

-(L(tor:al) = 2 x "n"l = 1,338 steradians

"C. Allowable Interaction .

From Figure 309-V the weight fraction for a 32 sq. -inch safe cross-sectional
araa is .04. From Figure 309-VII, the max., k eff for an unreflected safe
cylinder at .04 weight fraction is .655. As shovm on Figures 309~V and vIii,

larger weight fractioms require reduced safe cross sectional areas which
result in reduced k eff values, '

Therefore, the .655 k eff value 45 the maximum for the inner conteinef;.

JU (allowable) = 9 = 10 k - 9 = 6.55 = 2,45 steradians

LICEHSE: SNA-777; DOCKET: 70-820

SECTIUN: 900, SUBPART: 912.2

jInteraction ‘Calculations = 0utsﬁ

}Storage in Permanent Storage Con-
tainexs. . :

1PAGE 3 OF_ 3
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912.3 Storage in Schedule 40 Pipes

1. Dascription

Uranium alloy (e:g., U=Al or zirec scrap chips and solids) or uranium
oxide or other compounds with a maximum density of 3.2 gms U-235/ce
may be stored in a storage area composed of 5-inch ID Schedule 40
steel pipes. These pipes will be arranged side-by-side on 16"
centers forming a horizontal plane, Separation between plpes will
be provided by concrete blocks at each end or similar rigid
non-combustible structural material, Pipes will be supported 6"
off the ground minimm. An exclusion distance of 12 feet will be
maintained from other S by the use of proper barriers,and sigus,

. Secure pipe closure is provided by using sta dard pipe caps with
standard threads. At least 5 threads will be engaged.

2, Nuclear Safety

Individual pipes are nuclearly safe (Ref. Tgble XV, K~1019, Rev. 5).
The allowable solid angle is 3.2 steradians (Réf, Table XVII, K-1019,
Rev. 5). With a 5" diameter and 16" center-to-center separation,
the solid angle is cdnservatively estimated as,

T 24 2 x 5" 10" '
JL= 4 Sin 0= 163§ 5™ 13En = 0.74 steradians.

no total £ 2 xfL= 1.48 steradians

Therefore, this array is nuclearly safe,
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913.1 Storage Area Description

There are five 8' high, 12" thick solid concrete block walls providing
separation and support for storage, These are located as shown in

Bay XII. The shelves are uszzd for storagé of any combinations of
containers of metal, solutions, and wet or dry compounds. -The following

e

is a schedule of containzrs used:

Type Material

VUranium metal

Wet or Dry Uranium
Compounds or
Solutions

Dry U:aniuh
Compounds Only

Product retainer
samples in small
poly bottles, Dry
production residues
in small poly bottles

The shelves are as shown on Drawing A-602,

Container Size

4 1/2" diameter by’
5 1/2" high, or 5"

diameter by 4" high,

or any smaller
container,

1 gallon poly
bottle, 6" diameter

by 10" high

5" diemeter by
. 6 1/2" high

5 1/4" diametef by
12" high steel can

Maximum Quantity
Per Container

° 10 kgs U content and
up to 18.8 gms Ufce
density

12,8 kgs U @
3.2 gus Ulec

6.6 kgs U@
3.2 gms Ufce

2 kgs.

Storage is on individuwal

shelves for the containers. arranged to give 1'-4" horizontal eenter-to-

- center spacing, and 1' - 8" Vertical center-to-~center spacing.

Storage*

of in process control or eccountability samples is provided by an
expanded wetal shelf, mounted on the east window ledge -of the Foreman's

office.
I.D, of 1- 1/2”

This shelf is designed to hold 2 oz, bottles having a maximum
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913.2 U Metal Alloy Storage Containers

The 10 kg. total uranium content of this container is based on containing
individual pieces having a2 minimum weight of 100 grams, 1If particles

(or pleces) are less than 100 grams each, the appropriate category below
must be followed.

The following table lists the H/X ratios and U-235 densities for several
enrichments assuming the container is flooded.

. - Kg U-235 . Effective U-235
Enrichmeut H/X ' Per Container  density kg/liter
1 2 1 ‘2

93 - . 206 1,06 11.2 14.8 8.65
83. 4 <23 1.18 10.0 13.2 7.7

80 .24 1.23 9.6 12,7 7.45
50 .38 1,96 6.0 - 7.95 4.65
:25 ' .77 3.92 3.0 3.98  2.32
10 1.9 9.8 1,27, . ... .1.59 .93

5 ' 3.8 - 19.6 .6 '

.795 .46

Column (1) assumes flooding to height of alloy only
Column (2) assumes flooding entire container

Comparing the H/X ratios and "effective' U-235 densities to Figure 2 of .
TID-7016, Revision 1, it can be seen that in all cases the 1,3 liter
volume of the container is less than the limited safe volume., Also,
except for enrichmants greater than 83,47, the U-235 content per
container is less than the limited safe mass from Figure-1l, TID-7016,
Revision 1. The 11,2 kg U-235 @ 93 Zenrichment is less than 1/2 the

. minimum critical mass of water reflected 937% enriched metal sphere., 1In

the event of water moderation, safety is still assured since from Table

V of 1A 2026, it can be seen that the minimum critical mass of 306.8

gram metal cubes water moderated is 20,7 kg U-235 and requires a .total
core volume of 5,8 liters, while the minimum critical mass of 38 gram
cubes is 13 kg U-235 and requires a volume of 8.8 liters. This

reference also shows that the minimum critical mass decreases as the
pilece size decreases, but also that the corresponding volume increases

up to 13,5 liters, This is to be compared to the mass of 11,2 kg U-235 -
in a2 maximum volume of 1,3 liters for the container in question,
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913.3 Wet and Dry Compounds and Solutions

The one gallon polyethylene bottles have a smaller volume than the

limited safe volume (4 8 liters) for conditions of optimum moderation
and reflection,

The 5" diameter x 6 1/2" high steel cans have a smaller volume than the
one gallon bottles. The 5 1/2" diameter x 12" high residue storage can

is a sdfe geometry per Table XV of K-1019, 5th R°vision for optimum
moderation and reflection,

Since only low density compounds and solutions a:é packaged in these
containers, the containers are individually safe by volume for
.conditions of optimum moderation and reflectionm.
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913.4

Interaction

The one gallon bottles have been assumed to be the most reactive unit
due to size and intended usage, From Figure & of K-1317, the multiplica~
tion factor for this container is 0.6, The corresponding safe solid
-angle from Figure 26 of TID-7016, Rev. 1, is 3 steradians.

The solid angle calculated for the central unit is 2.56 steradians when
all units of the array are comnsidered, This reduces to 2,10 steradians

when only the "visible' units are considered, .

>
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1. Equipment

The horizontal storage tanks..containing uranium liquors which
" feed the extraction system are located approximately 14 feet,
9 inches above’ the floor over Bays X, "XIII, and XVI and are
spaced 30" center-to-center. There are six of these overhead

tanks, each 5" I.D. by 45 long.

2. Nuclear Safety R -
Kt S :

The solid angle subtended at the central tank 1-D-9-D is .616
steradians. The estimated solid angle contributed by nearby
equipment and hoods should be less than 1.0 steradians.
Therefore, the total solid angle will be approximately 1.6
steradians. From Table XVII, a 5" dia. éylinder has an
allowable interaction of 3.2 steradlans.

d=5",1L= 45l (assume,c:) . sin e=1,h=30"+42.5"=

10" . : T 32 5"
=.2€. sin e =3'2':-5n = ,308.

(Total) = 2 = .616 steradians -

UINITEDR NUCLEAR. - "
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914.1 Overhead Storage Tanks(l-D-Q Ato P
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914,.2 Overhead Storage Tank Overflow System

A 4" 1.D, x 72" Pyrex glass overflow tank (nominal 3/8" wall thickness)

is attached to column support B-3 in between Bays XI and XIV, approx-

.imately 7 feet above the floor, with an overflow and a drain line to an

11 liter overflow bottle., This tank is located approximately 3 feet
from and at right angles to the cverhead storage tanks, 7 feet from
Scrubber 2-X-1 and 7 1/2 feet above the floor, Since it is located
several feet from surrounding equipment, its interaction is considered
negligible, This equipment and its location is showm on Sketch 914.2.I.
The Nitric Acid Feed Tank 1-D-13 is also located at the support

column B~5. This is a non~fuel bearing tank and is separated from

+SMM bearing equipment by an air break.
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914.3

. Mixing Tank 1-D“9H

A 5" I.D.. x 204" M1x1ng Tank is inserted in the 172" feed leg pipe
from the overhead storage tanks to the metering pumps. The top of
the tank will be above the level .of -the overhead storage. tanks to
avoid overfilling from them. - The tank contents will be agitated
mildly with air, the ‘mixing air to be’ dlscharged through a 4" x 1%
glass cross gas-liquid phase separator located immediately above-the
mixing tank and discharged inté Scrubber 2-X-1. Two 1/2" lines (The
Raffinate and Feed Transfer lines) are located at least 6" distant
and all other uranium bearing equipment -is located more than 2'
distant. Therefore, the. 1nteraction effects of this equipment are
negllgible. Since the 1- P-4 contains solutions with concentratiors
less than 5 grams U- 235 per cubic centimeter, -its interaction is
exempted as indicated in K-1019, Rev. 5. This equipment and its
location are shown on Sketch 914.3- I and II.
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LIGENSE: SNM-777, Docket: 20"820 L. :' ! A.p.provad e v
SECTION: 900 - RECOVERY OPERATION : - ‘
Subsection: 910 - Storage ) ISSUED GCTO3ER 31, 1968
Subpart; 914 ~ Ovérhead Solution Storage
 914.4 - OK Liquor Overhead Storage SUPERSEDES * NEW
Tanks 1-D-10 A,B,C + 1-D-16 . '
. |
914.4-  .OK Liquor Overhead Sforage Tanks 1-6;10 A, B, C + 1-D-16

‘1. Equipment - ) . v
These tanks contain OK liduor-which feeds the precipitator.
They are located approximately 14 feet, 9 inches above the
floor over bays XV, XVIII and XXI. These tanks are 5" I.D.
by 60' long, except the I-D-16 which is 45' long, and are .
spaced on 30" centers. The Tray and Large Tray Dissolver
Storage Tanks 3-D-3 A + B are located between the 1-D-10
A, B + C Tanks on 15" centers. ‘

2. Nuclear Safety ¢

These tanks have a safe 5" diameter. The solid angle subtended
by a centermost tank is approximately 1.7 steradians. From °
Table XVII, a 5" diameter cylinder has an allowable interaction
of 3.2 steradians.




-

Ll Contribution trom lank on Either Side

d=5", Assume L=c3, s6 sin e = 1, h=15"-2,5" = 12,5"

h ., 125"

Since thé tanks form an inline array, the centermost tank sees
only the tank on either side. So

— (Tanks) = 2x,rL,= 2x.8]1 = 1.6 steradians

"
.,17—1 =21 sin e = 107 . «8l ‘steradians per tank . -

2. Contribution from Large Trav Dissolver 3-J-3

K
a=25", b=73",. q=h=135", since q=h, cos e = 1

0) ab cos & _ab = 25" x 73" _ 1825
2

B ey

qz___ é.af ?135")27 “-18225}= .1l steradians

3. Total Interaction

ASSuming the effects from other equipment to be negligible,
L2 (Total) =) (Tanks) -I-..Q-i== 1.6 + .1 = 1.7 steradians

i 4, Allowable Interaction

r From Table XVII, K-1019, Rev. 5, a 5" d1ameter cylinder has an
allowable interaction of 3.2 steradlans. :

LICENSE:SNM-777, Docket:70-8:

SEGTION: 900, Subpart: 914.4

SOLID ANGLE CALCULATIONS
1-D-10"'s and 1-

D-16

Pago 1 oF 1
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UNITED NUCLEAR o
€ ORPORATILON PAGE l1or1l B
t* LICENSE: SNM-777 tDocket~ 70 820 ' Approvad ‘
SECTION: 900 -~ RECOVERY' OPERATION
Subsection; 910 - Storage : ISSUED OCTOBER 31, 1968
Subpart: 915 - Cart Storage . .
915.1 - 11 Liter Bottle Carts .| Supersepes . NEW
h)

915.1 = 11 Liter Bottle Carts :

1. Descrigtioh

Five-inch outside diameter by 48 inch high (11 liter) polyethylene
bottles will be used for the storage of uranium bearing liquors.
This includes concentrated (up to’ limits of solubility) "liquors and
filtrates €0.01 grams per liter). . )

Each bottle is stored on an 11 liter bottle storage dolly of rigid
steel construction. Carts are designed to hold.a restricted (safe)
crogs-sectional area container with external barriers (birdcaging)
maintaining sufficient separation between units that an infinite
planar array is safe. This dolly is designed. to provide two foot
surface-to-surface spacing of the bottles. Space for 22 dollies

is designated in Bay XI. ©Details of dolly construction are shown
on Sketch 915.1-I: - '

2. Nuclear Safety

Carts and their storage arrangement meets the criteria of:Table XIX,
K-1019, Rev. 5 and is safe. :

+*
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SECTION: 900 -~ RECOVERY OPERATION SR B L
Subsection: 910 - Storags )
ISubpart: 915 - Cart Storage ISSUED OCTOBER 31, 1968

~.915.2 - Calciner Tray Carts '
ST T T e e SUPERSEDES  NEW
g15.2 Calciner Tray Carts

24" x 8" x 2" calciner trays from the' 1-H-7 Calciner may be stored or
transported on special dollies. These dollies are constructed of
steel and designed with two shelves, each of which will hold one
calciner tray, A sheet metal cover, formed like a pyramid, will be
placed on the top to preclude stacking of trays. Trays will be
separated from each other by 20", The design also provides 12" end-to-
end and 25" side-by~side separation between trays on adjacent carts,
Details of construction axe ghown on Sketch 915.2-I.

The solid angle between trays on one cart and trays or 1l liter bottles
on six adjacent carts, is less than 1,3 steradians, There will be no

‘more than seven (7) carts in the processing areas at any ome time,
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CASE I - Cart with six other calciner tray carts adjaceat . to ic,

A.

‘B.

D.

TreaLino the row of trays on each side of the centern'-:.t tray as an .
infinite cylinder,

d = tray thicknesss = 2", h = 29"

. 2d 4
.lea 5 sin @ 55 = 0.14

Since there ara treys-on both sides of the centermost trays
"”"1;1 (Total) = 2 ijla = 0.28 steradians

Tray directly above on same cart

a = 8", b= 24", g= 22", q= h since tray directly above

f)_,l.b = al;h - 8% 24 = -3-;-%% = 0.397 steradians
| q - (22) :

Trays above on adjacent carts

, b=24%, =337, k21", = \/r? + 12 = /(39)% + (21)7 = /1530 = 39,5

= (22 \ 3 - =B 21__ = . an

.ﬂ.lc (qz ) cos Q vhers cos € q 35.5 = 0..54..
8 x 24 (o 532y = igg’d (0.532) = 0.124 x O, 532 = 0.066 eterodim
39,52

ﬂlc (total) = 6 xx JL 1o = 0.3%6 steradians
ﬂl('l'ﬁ';ah ‘=Jlla (Total) + .N-; + 4L, (Total) = 0.28 + 0.397 + 0.396 =

1.073 steradians

Allowable Interaction ' .

Sirce these trays have a cross-isectional area less than that of a 5" dia,
cylinder, assume that the values for a 5" dia. cylinder apply. Then, from -
Table XVII, K-1019, Rev. 5, . '

gt (2llovable) = 3,2 stefadians.

LICEUSE: Sii~777; DOGIET: 70-€2C

SECTLON: 900, SUSPARY: 915, 2
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CASE II - Cart with six 11 liter tottle dollies adgacent to it
A, Tray directly above on sama cart

JQ'IIA =.jl.1B = 0,397 steradians

B. Bottles in adjacent carts

a=5" L= 48" h=o3 - g

= 33" -2,5%. = 30,5"
Using formula A.2, Appendix 3, K~1019, Rev, 5

=4 : =L 48T
'ILIIB L 8in @ - vhere tan @ = B = 30,57 1.5?4
sin © = 0,845

= 25— (0.845) = 0.164 0,845

= 0,139 steradiasns

'ﬂma (Total) = 6 x.N ;= 0.834 stevadians

C. ?otal Interaction

J‘\.H (Total) = -.n..IIA + ﬂ.HB (Total) = 0.397 + '0_. 834 = 1,231 s.teraflians

D. Allowable Interéctibn
Fron 1.E,,

JL (allowable) = 3,2 stéradians

LICENSE: &ni~7177; DBOCKET 7082

SECTION: $00, SUEPALT: 915 2

Interaction Calculations - Cal-
ciner Tray Carts '
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SNM-777," Docket: 70-820 - Approvad

900 -~ RECOVERY OPERATION

910 .- Storage ISSUED OCTOBER 31, 1968

915 ~ Cart Storage .
915.3 - Bottle, Jary

Can and Bag Carts |  SUPERSEDES " NEW

915.3

1.

. cart.
. or less bottles, jars or cans one on top of another in the

 Bottle, Jar, Can and Bag Carts

Description

Carts similar to the type used for holding 11 liter- bottles are

provided for holding cans or bottles of SNM and SNM bearing
componernts (e.g., plates, rods, etc,). These carts also may be
used for vertical waste collectors. ' .

A 6" diameter opening is provided by collars attached to metal
strips mounted vertically inside the external barriers .
(birdcaging) of the gart'which are fastened to the base of the
This arrangement will allow the placement. of 5" diameter

opening. Also, an elongated plastic bdg of 6" or smaller diameter 1
may be inserted into the opening and used for-waste collection.

Detéils of construction are shcﬁﬁ on Sketch 915.3-I.

Nuclear Safety ’ ) .

Uranium alloys and compounds will be restricted to materials

with densities not greater than 1 gram U-235 per cubic centimeter.
The 5" diameter is nuclearly safe for solutions with densities

not exceeding 3.2 grams U-235 per cubic centimeter. These values
are shown on Fig. 3, TID-7016, Rev. 1. . _ ' .
The solid angle at a central cart is essentially the same as for
the 11 .liter bottle carts (Subpart 915.1).




RN

o e

3

e _-_'_'__._i-.,.l.. - j(' T\E_--_____-... e

_—

i
i
. - e
<
~i5 > (";"'*
ﬁ - ;{-C)
/
/
/
‘l
| i f’ : L
N | F
L“‘

@ L

e Vo

. .
‘Ibl:f. (VRN Y]

o

LICENSE:SNM-777, Docket: 70-8

SECTION: 900, Subpart: 915.3

SKETCH 915.3-1

Page 1 of 1 pages
Approved: ’
Issued: October 31, 1968

Supersedes: New

s



Wik RUDOLIEAR < T
COPF’OF‘A'II'OH Pee 1 OF 1
LICENSE: sm'-777 ‘Docket: 70-820 o Eoproved o
SECTION: 900 - RECOVERY OPER: ATION ‘ { Epprovad ‘
| Subsection: 910 - Storage : K ) )
Subpart: 916 - Componant storage o : ISSULD _OCTOBER 31, 1968
916.1 ~ Elemant Storage Racks : Sy
: ' 5 o : . SUPERSEDES - NEW

916.1 Elemeni 'Storage Racks

1. Description

These racks will be used to store couponents or parts or portions of
components (usually rods or plates) after removal from their chipping
container and prior to prozassing, These racks are constructed of
4 steel boxes, spaced 17 1/2" center-to-center, welded to a steel
frame, Detalls are shown on Sketch 916,1-1.

These racks will be located at the Receiving and Storage Area as
shown on Sketch 916,1-11. : . St

a4t 2, Nuclear Safety

Components compzsed of multiple plates eor rods will be stored one par
box. If parts or portlens such as fillers, plates, rads,-ete,, are
stored, each box will be medified by adding metal inserts which will
restrict the cress sectional avea to 19,64 sq., inches (a 5 inch
diametér cylinder has a circular cress sectisn equel to 19.64 sq.
inches). TFor the storags of uranium-zircenium bearing componeats,

. depending on the weight fractfom ef the material to be placed in the
box, the safe cross-sectionel arza of the boxes will be ebtained

using Figure 309-v, The maximuwn box cro§575eut*engl.arca is 35 sq.
inches (7" x 5"),. .
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3.

4.

5.

EXAPUAUASNER WAN R WIL Y
2. Boxes are at least 12" ¢dge~to-edgs £rom each ether
b.  Box dimension: 5" high x 7" wide x 59" long

c. Racks lined ur together form a long in line array of reactangles 5" x 7" x
177" .

ASSUMPTIONS

a. Assumz 7' box face to be diameter for solid angle calculation.
b, L=¢0, .. sin@ =

CALCULATION
ﬂ—.—:%—d: sing
© 14
=.......'=x1
- 35 = 117

Since centermost unit sees 2 rectangular units

SL 11 poxes = 2 X 117 = 2,34 steradians

Frem Figure . 309 V. » the weight fraction for a 35 sq. inch safe cross-scctioﬂa]
arsa is .034. From Figure 309-VII., the max, k eff for an unrcflected safe .
cylinder at .034 weight fraction is .664. As shown en Figures 309-v- . and VII,
larger waight fractions require reducad safe cross sectional areas vhich result .
in reduced k eff valuss, :

Therefore, the .664 k eff value is the maximum for the boxes.
S (allowable) = 9 -10 k=29~ 6.64=2.36 steradians

CHECK

Table XVIII of K-1019 (Rev.5) indicates that 5" @ cylinders (equivalent to a
rectangular geometry with a 19,64 sq. in. cress szction) are 'aafe vhen forming
an in line array with 1 ft. spacing between units. '

ALTERNATE POSiTION FOR RACK #'13
20 x Y

central to central Rack #3 T 120m sin @
vhere h = 10' x 12 in/ft = 120" and,
Too1/21 _ 32v
tan 6 = h = 1200 = 0,267 59’
sin 6 = 0,258 .
120 (©. 258) = (0.117) (0.258) LICERSE: 5ii=777; DOSKET: 70-82
= 0,030 steradians : ' SECTION' 00, SUBYAET: 916,1

Since centermost unit sees:fouf units on Rgck #3 {ynteraction Calculations =~ Ele-
Jibentral to all Rack # 3 4 % 0.030 = 0.12 nmnt Sto;age Rack
°teradlans, thus

PaGE 1 OF 1 . _
2 34 + 0,12 = 2, 46 steradians . : L

APPROVED

'n“all boxes

Therefare, this arrangement also is safe .

ISSUED: OCTORER 31, 1968
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C ORPORATI1! OHN . PASE 1 of 1 T
LICEHSE: SEM-777, Docket: 70-820 _ S Approved -
. SECTIOH: - 900 - RECCVERY OPERATIOH " : -
Subsection: 910 - Storage ) ISSUED - pp
Subpart:- 917 - Inprocess Storagze CCTOBER 31, 1968
917-1 - Bay XIII Bunk?..rg _ — e ) - S.UPERSEDES DXE‘I.
N
917.1 Bay XIII Bunkeirs
) i. Description
There are two 8' high x 9' 1dng by 12" thick solid high density coa-
crete block walls prov1ding separation and support for storage lo-
cated in Bay XIII. ® Their arrangement is shown on Sketch 917.1-I. The
shelves are used for storage of eny combinations of containers-of
metal, solutions, and wet and dry comppunds, The containers describad
in Subpart 913:1 will be used. The individual container storage is
arranged to give 1'4" horizontal center to center spacing, and 1'8"
vertical center to center spacing. Each storage bunker or wall will
have 4 rows of shelves coataining 7 storage positions.
{ 2. Nuclear Safety

This storage arrang_nhﬂt is essengially the same as described in Sub- -
part 913.1 and the nuclear safety evaluations of Subparts 913.2,3, and
4 also apply. However, since these bunkers have only & rows witn ‘7 etorsy
age positions each, the maximum solld angle for a central unit will be:
Two #1 Containers = .650.:L =
Two #2 Containers = ,310.0

~ Pour-#3-.Containers—.s-—.684.0. ... _NOTE:--Datails.of . calcula-
Four #4 Containers = .260.A. . tions for each container
Four #5 Containers = ,128.a , locatiorn showm in Sub-
Two #7 Containars = ,.100:0- : part 913.4 R I
Two #8 Containers. = 044 ’ . A

2;176.Q;par bunker

The nearast equipment is a 5" diam. x 3' long cyclone plus container
located 50" away. The contribution from this unit is:

d = S", L =36" L/2 =187, h = 50" -~ 2,5" = 47,5 "

2d ' . 2 1 n
L = . sin © 'where tan’'6 = Lé’ = 47.§n = ,38
10" ) o E ‘ . .
=47 3n (:336)= 21 X .356 =.075  sin e = .356 L

All otber equipment will be located 8' or greater avay and their.
effects will be consi@e*ed negligible.- Tharefore, the total inter-
action for the central.uﬁit will be:

_IL.(Total) 6 4+ ,075 = 2,251 steradians

This value is less tham the allowablg interaction of 3 steradians as
listed in Subpart 913.4. ' A *
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92l: General Considerations
There are seueralvpoints which-apply to all of the process areas. These
are: ' ‘ - o

1. To prevent employees from collecting leaks and overflows of special
nuclear materials in unsafe containers, the following steps will be
* taken: _

1.1 Each new employee will be instructed not to use unsafe containers
for such purposes. .

1.2 Any non-process containers such as waste paper, mop buckets, etc:,
‘used in the process area are limited to a safe geometry or have
holes such that a safe slab or volume"is maintained.

1.3 Special instructions are provided to the enployees for cleanup.

2. Features and controls which protect against uranium backing up into
unsafe sized vessels in the event of:

2.1 Air Failure

0 2.1.1 air lines which open into process vessels. drop down. from
. headers which are at higher elevations than the vessels;
these lines are equipped with check valves.

I

* e : :"“-

2.1,2 1in the event of an air failure, the operator turmsoff the
' .air valve.

2.2 Steam Failure

The same features as described above hold for the steam lines.

3. For heat exchangers and other equipment dependent on cooling water,'
water pressure is maintained by the 500 GPM pump .which is lacated
400 ft. from the building (the well has & 700 GPM capacity).and a
10,000 gallon water storage tank on the roof on a.40 foot tower.
A water pressura gage (located in Bay IV) is checked at least every

.- three hours by process personnel during the day shift. The security-

guard checks on off-shifts and equipment is not operated unless
attended. - Loss of -water pressure requires shutdown of all processing
and, therefore, is frequently checked.

A listing of equipment including~its equipment number and bay location is
provided on Table 921- L. . . . :




EQUIBMENT LIST

ASSOCTATED-

Lt
O]

1-D-14 4, B Process Waste Treatment Tanks

0. DESCRIPTION ECGUIPMENT RAY CAPACITY
.aITATORS :
1-A-1 Raw Liquor Agitator 1-p-12 XIX
1-a-2 " Aluminum Nitrate Agitator 1-D-28 XIX
1-A-4 A, B Process Waste Tank Agitator 1-D-14 A, B X1x
1-A-5 Solvent Cleanup Agitator 1-C-9 XX(1)
" BLOWERS-EXHAUST FAMS :
1-B-2 Counting Degreasing Hoods 1-1-1 X1V
1-B-3 Tray Dissolver Hood 1-1.-3 A, B, C XIV, XVII
. 1-B-4 Dissolver (love Box 1-L-12
1-B-5 Various Hoods 1-1.-11,1-1-8,1-L-20
1-B-7 Exhaust Hood; Sample Blender 1-L-6 XV
1-B-8 Precipitation Vent Box 1-D-20 X1
1-B~12 Precipitator Hood 1-D~-19 XXI1
1-B-13 Heads End Czlciner 1-H-7 _ XvI1
1-B~14 | Mill Hood ’ 1-1-14,1-L-9 X1V
1-B-15 Declad Hood 1l-1L-17 XVII
1-3-16 All Purpose Hood 1-1,-18 XVIiI
1-B-17 Mill Hood 1-1-16 A, B XXI
*-1-B~18 Incinerator 1-X-23 Vi
COLUMNS
1-c-6 Extraction Pulse Column Xx(1)
1-Cc-7 Scrub Pulse Column XX
1-C-8 Strip Pulse Column XX
~-C-9 Solvent Cleanup Column XX
1-c-10 O K Liquor Cleanup Column XX
1-c-12 Organic Phase Separator 4" dia, x 48" long XX
TAMKS .
1-D-1 NH40H Storage Tank 28% Qutside 5,000 gal.
.1-D-2 NH,0Hd Head Tank. 1-p-12 XIX 55 gal.
1-D-3 Scrup Solution Tank 1-p-6 X3(3) 400 gal.
- 1-D-5 Solvent Feed Tank Outside ' 80 gal,
1-p-6 A, B Strip Acid Tanks 1-p-3 XX(3) 400 gal.
1-D-9 H Mixing Column »
‘1-D-9 A-F Extractor Feed Tanks XIII 45 gal,
1-D-9 G Extractor Feed Tanks Gverflow . .
1-D-10 A, B O K Liquor Storage Tanks 1-p-16 XVIIX 60 gal.
1-p~10 C Concentrated 0 K Liquor Storage Tank 1-D-16 XVIII 60 gal.
1-Dp-12 Raw Liquor Tank 1-p-2 XIX 90 gal,
1-D-13 Vlash Tank 1-L-1 ViI, X . 10 gal.
1-D-28 _XIX ...130 gal.
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ASSOCIATED o et

NO. DESCRIPTION EQUIPMENT : BAY CAPACITY
1«D»16 0 K Liquor Storage Tank 1-D-10 XVIII 45 gal.,
1-D-19 A-C Precipitator 1-H-2 XXI 5 gal.
1-D-20 A~D Precipitator 1-1-1 ) XXI 8 gal,
1-D-21 A, B Slop Tanks Outside . 1,200 gal.
1-D-22. . Degreaser 1-L-1 X1v

1-D-24 A, B Filtrate Tanks 1-P~-17 ‘ XVIII 500 gal,
1-D-27 Nitric Acid Gage Tank 1-7-1 XVII 12 gal.
1-p-28 Aluminum Nitrate Makeup Tank 1-pD-14 XIX 500 gal.
1-D-29 - HNO3 Storage Tank Outside 5,000 gal.
1-D-30 HF Gage Tank . 1-J-1 XVII 4 gal.
1-D-34 A~G Assay Tanks 1-H-2 XVII - ~ 8 gal,
1-p-35 Head Tank HF, H0p 1-1-3 B ‘ Xw 40 gal.
1-p-36 Tray Dissolver Storage Tank l-1-3 & | XIv 8 gal.
1-D-41 Extractor Feed Tank XVI 1,500 gal.
1-D-42 Reactor Water Spray Cooler . XVIII 55 gal.
1-D-43 Misc. Solution Hold Tank 1-L-17 XVil B gal,
1-p-44 Organic Head Tank l1-c-6 - XX ’ '
1-D-45 1-c-8 ‘

EJCHANGERS - EVAPORATORS I

1-E-1 Condensor 1-p-20 XXI

1-E-2 0 K Liquor Evaporator 1-D~20 XXI

1-E-7 Dissolver Vent Condenser 1-3-4 - XIV

F ILTER~SCRUBBERS : .

1-F-1 Pickle Liquor Extractor Fead © - 1-D-12 XIX 10 gpm
1-F-4 ADU Pressure Filter 1-1-11 XXT. 5 gpm
1-F-6 Tray Filtex 1-1-3 B _ XIv :
1-F-15 Polighing Filter 1-H~1 OXXI - 5 gpm
1-F-24 A  Extractor Feed cleJ-1 XVII . 10 gpm
1-F-24 B Extractor Feed 1-7-4 XVII 10 gpm
1-F-24 C Extractor Feed 1-p-2. ' VI .

1-7-2 Oblique Filler 1-p-32 . . XX

OVENS -~ FURNACE

1-1-1 Drying Oven . 1-1-11, 1-L-20 - XXI

1-H-2 Misc. Cake Drying Oven 1-1-16 A, B XXT

1-H-3 Verticle Tube Furnace ‘ ’ . XVIII -

1-8-4 Muffle Pre-Fire Furnace XVII,

1-H~5 Muffle Transfer Cart XVI1I

1-H-6 Muffle Cooler '

1-1-7 Heads End Calciner . o XVI

1-H-8 Heads End Dryer 1-K-4, 1-1-14 XIV
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ASSOCIATED

NO. DESCRIPTION EQUIPMENT BAY CAPACITY
DISSOLVERS i

J-1 Teflon Lined Dissolver XIv
a=J=4 Unlined Dissolver - XIV
1-J-5 A, B Tray Dissolver 1-1-3 A, B, C XIV
PULVERIZERS -~ MILLS . : ‘
1-K-1 * Ball Mill 1-L~%A XVII 1/2 pint
1-K-2 Pulverizer 1-1.-8 XV 50~100 1bs/hr
1-K-3 Hammer Mill 1-1L-9B XVII  50-100 1bs/hr
1-R-4 Ball Mill 1-L~14 XIv 1/2 pint
HOODS-GLOVE BOXES
1-1-1 Glove Box 1-y-1 Counting Hood X1v
1-1-3 A-C Hood Tray Dissolver IV
1-L-4 Glove Box S.S. Dissolver X1v

1-1-6 Glove Box 1-X~14 Sampls Blender xv

1-1-7 Hood Precipitator 1-D~19 Precipitator XXI

1-L-8 Glove Box Reactor Unload XV

1-1-9 A Hood . Blending XVIX

1-L-9 B Glove Box 1-K-3 Milling XVII
1-L-11 Hood . 1-8~1 Filter Drying XX1

1-1-13 Glove Box Teflon Dissolver  XIV

1-L~14 Hood 1-KR-4 Milling Drying XIvV

1-1-16 A Hood 1-H-2 Drying - XX1

1-1L-16 B Glove Box 1-1-2 Loading - - X1

1-L-17 Hood Declading XVII

T -L~13 Hood All Purpose XVII

--L-20 Glove DBox 1-H~-1 - Reactor Loading XX1I
PUMPS

1-p-1 ~ NH4OH Feed Pump Outside 15 GPM
1-P-2 A, B Extractor Feed Pumps 1-p-41 XVi 0-1
1-p-3 Process Waste Transfer Pump 1-p-14 XI¥ 25
1-P-4 Raffinate Pump . { 1
1-P-5 Filter Feed Pump 1-p-20 XXI . 5
1-P-6 Adj. Liquor Transfer Pump 1-p-12 Xix 10
1-pP-8 Dissolver Pump, Teflon 1-J-1 XViiI 10
1-p-17 Filtrate Recovery Pump 1-p-24 XVIII 10
1-p-20 HNO3 Pump Outside . 15
1-p-21 Slop Pump outside - 10 -
1-p-23 Conc. Liquor Feed Pump ‘ XXI 0-2
1-pP-28 Raffinate Pump XX :
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. : . ASSOCTATED" e
NO, DESCRIFTION . EQUIPMENT BAY CAPACTTY

1-p-29 Stripper Feed Pump v . XX 0-1

- P-30 Scrup Sol'n. Recirculating Pump XX 0-1

- P=32 0 K Liquor Pump - XX 2
1-p-33 Solvent Feed Pump XX 0-1
1-p-34 * Extractor Feed Recirculating Pump , XVI ,
REACTORS

1-R~1 A, B Reactor Box

'1-R-2 Reactor Tube

WEIGHING SCALES

1-17-1 Scale, Counting Hood 1-1-1 X1v 5 KG
1-1-2 Scale, Assay Tank 1-p-34 XVII 250 kG
1-y-4 Scale, Dissolver Trays 1-1-3 XIv 500 1bs.
1-W-5 Scale, Shipping » VII 2,400 1bs.
1-u-6 Scale, Drum 1-p-12 XIX 800 1bs.
1-y-7 Scale, Finished Product R ) 1) XV 5 KG
1-w-8 Scale ) ' Mise. 5 KG.
MISCELLANEQUS

1-X-1 Cyclone

1-x-2 " Cyclone

1-X-13 . Portable Hoist~Raw Liquor 55 gallon drum capacity XIX

1-X-14 Can Sealer ‘ ‘ 1-w-7 xv

1-X-16 Reactor Loading Cart o AVIIL

1-3-17 Monorail Hoist for Reactor . XVIII

*-X-18 Reactor Holding Rack 1-R-2 XV

. *X-22 Drum Tilter XIX

1-X-23 Incinerator Scrubber XvI

MEW ECQUIPHENT
2-C-1 Chloride Column

2+F-1 A, B Exhaust Filters

2-F-2 Primary Filter Housing
2-F~3 A, B Chloride Column. Scrubber
2-F-4 | DDU Scrubber
2-F~5
2-F-6

Chloride Column Filter Plate & Frame
Carbon Tower Hood Filter

2-3-1 DDU Furnace

2-J~1 Chloride Column Dissolver

2-1L-1 Chloride Column Dissolver Hood
2-P-1 Chloride Column Pump i
2-p-2 Chloride Column Scrubber Pump
2-P-3 Scrubber Pump - 2-X-1 Scrubber
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NO. DESCRIPTION | __EQUIPMENT BAY _ CAPAGITY

2-R-2 DDU Retort

.~R-1 Carbon Burning Tower

2-X-1 . Scrubber w/2-P-3 Puwmp _

2-1L-2 Milling and Weighing Hood .

2-1-3 Dry Solids All Purpose Hood

2-L-4 ) Inlet Glove Box

2-1-5 Exit Glove Box

2-L~6 " 02 Glove Box Top

2-H-2 Pre-heat Furnace 600 F

2-H-3 . High Heat Furnace 1800°F

2-H-4 Cooling Tube

2-4~1 3-D-12 Assay Tank Scale . .
3-Dp-2 5" pia. x 11' 8.8, Filtrate Tank AID 3.J-2 X1v 12 Gals.
-3-D-3 A, B 5" Dia, x 50' Polypro Head Tanks MIN 1-p-10's XV & XVIII " 52 Gals.
3-D-4 6" Dia. x 4' glass ANN Head Tank 1-J-1 XVII 6 Gals.
3_D_5 1% " L1 1 [} " n n 1_J_5 XIV 6 Gals.
3-D-6 W ww o pgygznoW 1-J-5 XIv 6 Gals.
3-p-7 L 1-J-5 X1V 6 Gals.
3_,D_8 ” [ 1] mwn 1l " n 1 131‘_17 XVII 6 Gals.
3-E-2 ‘Dupont teflon Condenser AID 3-J-2 XIv

3-E-3 Dupont teflon Heat Exchanger, ANN 3=-J-3 Xv

3-F-2 Polypropylene Tray Filter AID . 3-J-2 XIV

3-F-3 Polypro Filter ANN 3-J3-3 ' Xv

3-J=2 Teflon Acid Ins. Dissolver AID T

3-3-3 6' long Pqlypro Dissolver Tray ANN 3-L-4 Xv

*~L-1 3! long Polypro Hood AID ‘ 3-J-2 Xw

3=L~2 S.S. Glove Box AID 3-3-2 XIv

3-L-3" Polypropylene Storage Housing AID 3-3-2 A X1v

3-L-4 8' long Polypro ANN Hood 3-J-3 Xv

3~-p-3 No. 120 Vanton Pump ANN 3-J3-3 Xv .
3~-X-1 Fume Scrubber AMNYH 1-p-27 XIX

3-X-2 Vent Trap AID 3-J-2 XIv
-3=X-3 Air Heaters AID 3-J-2 X1V

3-X-4 Moisture Trap Alarm AID 3-J-2 X1

3-L-5 . . Hood for 3-F-5 Tray Filter 3-J3-3 XVI

3-F-5 Tray Filter in 3-1L~5 Hood 3-3-3 X1V A
'3-D-10 Hold Tank for 3-F-5 Filter XVI & XVIII®
3-D-11 A, B Hold Tank for 3~F~S Filter : XVI & XVIII
3-D-12 News Assay Tank ’ XVI & XVIII

3-P-4 Aluminum Nitrate Pump "1-p-28 XIX
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This area 1is desighed for the safe processing of uranium or uranium
bearing materials up to and including full enrichment in the U=-235
isotopa. Safety is assured through the use of geomttrically safe
equipment or by the.use of properly applied administrative controls.

Examples of each are:

;' 2)

g

Unlined dissolver (1-J-4) which by design is geometrically safe
for solutions of all concentrations.

Degreaser (1-D-22) which is safe for degreasing batches of less
than 350 grams of U-235 and concentrations of less than 5 grams per-
liter U-235 in the solvent.

-Process Description

Activities. include, but are not limited to, the follawing.

a) Preparation of scrap materials for dissolution or transfer of
solutions for processing which involve the preliminary handling,

- sorting, sampling, crushing, degreasing, oxidation, calcining,’
etc.cf scrap feed materials.

b) Miscellaneous scrap processing (Such as reprocessing of
reject batches, filter cake reprocessing, small size

serap jobs, etc )

Handling ) ' .

Solid scrap materials require different treatment depending on their
pbysical and chemical form. This may consist, -for example, ‘of
weighing out batches for dissolution, oxidation, calcination, or
mechanical crushing end cutting wet or dry milling of such batches,
and packaging of the batches in a safe procéss container for .
transfer to a subsequent process step, Operations will typically"

be done in glove boxes or hoods such as 1-L~1, 2-1L-2, l-1L-14,
1-1=17, 1l-1-18, or 1-L-9A, depending on the "as receivad"container
or treatment required, Solid combustible wastes are handled in a

special destructlve distillation unit dascribed in Subpart -
922 12,
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.

Identification

Incoming shlomnnts will be identified in accordance with the
techniques set forth in Section 500. For nuclear safety
reasons, it will.be ‘assumed. that all material is fully enriched
until proven otherwise. ,

A!‘
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LICENSE: SM-777, Dockat: 70-820 . Approved:
SECTTON: 900 ~ RECOVERY OPERATION ' N ——
Subsection; 920 ~ Processing ) . S 1 88UEQCTORER 3iL71968
Subpart: 922 - Prezparation of Solid Sciaps . =
| ..922.2 = Glove Box 1-L-1 . _ | supEnsebes Npy
" 922,2 Glove Box l-L-1

One as received container and ene process container will be in this box
at a tims, The scrap will be transferred into the process container

in the required process batch quantity. This will be welghed on scale
1-W~1. The maximum size process container will be one gallon, Material
having a density greater than 3.2 grams of U~235 per cubic centimeter
will be handled in containers vhere the total-volume will be restricted
ta 3.6 liters and a mass content of 3.6 kgs U-235. ' '

Acceés to the glove box'is through & double door airlock. The size of
this airlock restricts the glove box to containers of a size only
comparable to the one gallon process container.

Nuclear safety is assured .since the "as recefved" container was sub-
critical during shipment, subdividing its contents into the process
container will serve to further reduce the reactivity of the material,

Other materials for calcining or further processing may be loadad into

trays or into safe geometry containers, for example, high density oxide
to be reduced in density by calcination may be loaded on the trays that
are safe by thickness not to exceed 2" 'depth of material in the tray

for insertion into the caleining furnace, :
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Milling will be done in one gallon poly bottles. . Bottles are placed
on a single set:of rollers. No more than 2 bottles will be placed
on the rollers with 10" spacing between filled bottles being pro--
vided by an empty bottle. The empty bottle will be painted red or
otherwise distinctively market for positive identification. One
gallon is a safe volume for materials having densities less than
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922/3 Hood 1:L-14 '
"1,  General T' ' : ) , .
This hood is equipped with rollers (1-K-4) for ball milling or
blending. ‘Also, this hood may.be used as an. alternate station for
drying ADU in an oven similar to the 1-H-8 Drying Oven. Also, a
bottle filling dompartment is located under the hood. ’
Only one of the following listed jobs will be permitted at one
time, with the exception that a single cake of ADU may be dried
in the drying oven, 1-H-8, while ballmllling or blending or other
.operations are being performed in the rest of the hood, as indicated
‘below: i
a) Lot Blending and Packaging
b) Unloading "as received" containers too -large for .glove
. Box 1-L-1. : .
c) Vet or dry ball or rod milling and drying.
. d) Loading and unloading muffle boxes. .
' e) -Shearing of fuel plates or rods.
© 2. ) Lot Blendlng
. The blender loaded in glove box 1-L-6 will be rolled on the ball
mill rollers to accomplish the desired blending. After rolling,.
the blender is unloaded-into a can or bottle instailed in the ' %
. bottle filling compartment. Nuclear safety of this process is .
assured by the dryness of the materfal being blended (see Subpart
926. ll) : : .

3. Unloading "As Received" Containers )
Nuclear safety is assured during this operation by the maintenance_
of a safe condition of the "as received" container during shipment
and storage. Transferring the material to a process container
will serve to futrther subdivide it, resulting in added safety.

4. Ball or Rod Milling

o

3.2 grams uranium per cc. For materials having densities greater' ‘

.than this, a mass limit of 3 6 kg U-235 is imposed.
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The maximum solid angle calcolatedffor the activities of the hood
is less than 2 steradians. Using the muffle box as the most
reactive unit, the allowable solid angle is 2.1 steradianms,

V';'
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\
" 5. Drying L
" . . . €
) The oven 1-H-8 will hold two 12" x 12" x 1-1/4" trays or one
10-1/2" dia. (max.) x 4" Buchmer Filter. This oven will be used
to dry solids as required for further processing.
6. Loading and Unloading Muffle Boxes
Some materials may require a high tgnperature drying or calcination.
to properly prepare them for further processing. The muffle box
.- used for this is described in Subpart 926.14. '
7. Shearing of Fuel Pléﬁ%s or Rods
When shearing fuel plates or rods, only one plate or rod will be .
processed at a time. The parts or pieces from the shearing will
then be removed and placed in storage or introduced to one of the
dissolution systems. R
8. Interaction

ety
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§72.5  Hood 1-1-9A ' N .
This hood is equipped with a bettle filling ccmpartmeut under the hood.
Only one of the follewing will be done at a time:
-a) Unloading "as received" containesre,

b) Loading, unloading, er ceoling calciner trays.

c) Equipment clean up.

d) Miscellaneous eoperatiens required in a Ventilated hoed, i. e.,
shearing, serting, etc. :

The nuclear safety discussion of Subparts-922.3 or 922.7 are applic-
able here.,
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2.0 = Giove Box LeLTU ‘SUPERSEDES ~ NEW

922.5 Glove Box 1-L-9B-(See Sketch 922.5-15-

This glove box contains a hammer nill for milling., It will be used for
dry milling of any material requiring this type of milling.

The glove box will be limited to one-gallon poly bottle of feed or one
muffle box of feed and one ons~gallon poly bottle in a bottle compart=
ment in the bottom of the glove box to collect the milled product. -
The mill is less than a one gallen volume. ' _

For materials having densities greater than 3. 2 gms U-235 per cc, ‘the
total volume of materlals will be restricted to 3.6 liters and a mass
content of 3.6 kgs U-235. -

This hood is separated from all other equipment by at least 2' and
the interaction is considered negligible.
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LICENSE:
SECTION:
Subsection: -
Subpart:
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SH-777, Docket: 70~820 Approved

500 ~ RECOVERY OPERATION

- P 39 or
920 - Pracessing 'ISSUED  October 31, 1958

822 -~ Preparation of Sclid Scréps
922.6 - Dagreaser 1-D-22

SUPERSEDES MNew

922

2.6 Degreaser 1-D--22

1.

Ganeral

Use of this Dezrzaser is for the purposs of removing organic
films, such as oil, from alloy scrap metal entering the processing
cycle, . : : ‘

'ggpipment and NucIéar Safety

A fine screen basket of such size as to Fit the 7 3/4" x 7 1/4"
.cleaning section of the Degreaser, is placad on a tray one inch -
~or less in depth. The contents of the incoming container, up
- to 350 grams U~-235 are Placed in the scraz2n, Organie solution
which drains off is placed in 2 five-inch eleven-liter bottle, .
sampled ond contents disposed of in an appro?gd nannar (by
feeding back to caliinse in small quantities or by burning in
suitable equipment). : .
The screen box is suspended in the vapors.of the Degreaser yntil
the alloy is dezreased, Tha allcy is then handled as routine
incoming scrap. . . : ’

begreasing liquid is agitated with air in order to get a
representative somple, Contents of the Degreaser solvent will be
controlled to loss than 5 grams U per liter..

The interaction betwsen the 1-D-22 Degreaéer and the Ovarhead
Storage tank Cverflow System (reference Subpart 914,2) is
considered negligible, ' oo




The cross-sectional area of the Calciner Tray (2" deep x 8" wide)

is less than that of 2 5 inch diameter cylinder:

The scrubber is 6" I.D. and is less than 47 inches in length.
Though this solution is normally less than 1 gm U/1l, the solution
is sampled at frequent intervals to insufe a maximum concentration
of 5 g U/1l. The 6" tees in the vapor section are wrapped with
1/8" thick cadmium sheets. The sheet is painted with epoxy paint
to insure protection from corrosion. The nuclear safety of 6"
diameter cylinders wrapped with at least O. 020" of cadmium is
contained in Subpart 923.4. y

"
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.~ LICENSE: SWM-777, .Docket: 70‘820 Approvad
~ SECTION: 900 -~ RECOVERY OPERATION
Subsection: 920 - Processing ISSUED OCTOBER 31, 1968
Subpart: 922 - Preparation of Solid Scraps T
922 7 - Heads End Calciner System SUPERSEDES  NEW
- “ -
922:7 . Heads End Calciner Spstem S
1. Caleiner 1-H-7
. - Combustible uranium bearing residues, either generated within the
plant or off-site, will ‘be transferred to calcining trays, size 2"
x 8" x 24" long (bottom dimensions) one (1) tray at a time ina
ventilated hood, usually the 1-L-9A (reference Subpart 922.4). The
trays, covered when transferred in the open, are charged to the
Tube Calciner (10 1/8" diameter by 66" ‘long) one at a time, end to
end. The fate flange is sealed and the tube furnace is heated
(15 KXW furnace) to distill off low boillng organics and to oxidize
residual combustible material to an ash. "Alr andfor 0, are
introduced into the retort. The trays are removed ome (l) at a
time upon completion of the cycle, covered, ‘cooled and unloaded.
The ash is transferred to safe volume or geometry containers for
storage and further processing. .
2. Scrubber 1-X-23
Gases from the distillation and burning will be scrubbed with an
! -aqueous solution in the 1-X-23. The scrubber will be periodically
sampled,’ drained ‘and recharged with water.
Frequency of sampling will be administratively controlled through
-the SOP and 0perating documents. _ _
5. Nuclear SafeAz : - - ‘ ‘. : , '?.;?-f“'
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522.§ Daclad Hood 1-L-17
' 1s;- General

This hood is designed for, but not limited to the removal of the
cladding msterials from uranium bearing materials and the re=
working of residues that have beﬁn generated in other parts of

the plant,

Equipment utilized is of laboratory type complying with the safe
volume requirements or of geometrically safe design.

Proper sizing and spacing plus the added restrictive barrieré
placed about the equipment, permit nuclearly safe utilization of

all equipment at any one time, -

2.1 . Equipment

This hood is equipped with hot plates, 4 liter or smaller containars

and Buchner filtration stations.

At any one time dimensionally

restricted (1~1/2" deep x 12"x 20") trays may be substituted for
hot plates and baakers, and/or Buchner filtering stations. A
‘restricted dimension digester, for example a 5" pipe, may also be
substituted for cne or more of the stations as required,

Pre-weighing of residues will be carried out in already licensed

hoods or glove boxes. Where charges are specified of an approximate

welght or volume, they may be transferred in the hood par se,

.Centerline of the equipment in the hood will be the centerline of

the heod or 16" inside the front face.

Diagrammatic sketches are attached, (Sketches 922,8-I, II and I1I.)

3. Safety and Criticality Centrol Considerations

a) This hood has a ‘stainless steel pan bottom and flat top.

Depth

of the bottom pan is 2" with openings totaling one square inch
to cause solution overflow at ome inch depth.

- b) Physical barriers separating installed equipment prevent
loading at the side, front or back of each.

c). Pad for equipment set up is 10" square; eliminating the
possibility of side by side placing of" equipment,

d) Buchner filtering flasks standard 8" across the base, the
. funnels are stainless steesl or porceldin, having diameters 9"

and 10-1/2" respectively.

e) Process piping inside the hood will normally be no larger than
1", Larger sizes have been madas a part of the criticality

consideration.
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1)

K)

1

922.8 (Continued)

In the adjacént room. behind the hood, process piping &nd equipment
are not in contact with the column wall which is 12" splid concrete
block construction.

This hood has a plexiglass front with minimum openings to maintain
required air flow velocity with not more than 2 doors opened at
any one time. - - ‘ . »

Alr exhaust from the hood is filcered through.absolute filters.

All opesrations in this hood will be performed according to standard
operating procedures which have had prior internal reviews and '
approvals. ‘ ’

Trays for the hot blates will be of stainless §teei, lo" squére,
by 1" deep up to a maximum l=1/2" deep, or of a cross=sectional
area equivalent to a 5" pipe. ‘ :

Previous installatién of an lléﬁ?(S"'diam.).oﬁerfluw bottle has
-been removad from the hood. - : )

Vacuum trap in an approved location above hood 1-1L-18. -

(barrier) of this hood. The wall is 12% solid concrete block,
The storage arrangement will be as described in Subpart 9}3,

In~process storage ﬁiii beblocatéd,on the outside of the nofth wéll

§' X 8' X 1 1/2" deep sand baths will be placed on top of hot
plates for heating 4 liter or 5" diameter teflon beakers. The
use of these sand baths will allow the heating of teflon

béakers without damaging them.
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INTERACTION CALCULATIONS = DECLAD HCOD (1-1-17)

CASE I - 3 Trays and one 5" I.D. x 80" Pipe - ) o
A. Center tray to nearsst trays in same column
1. Tray Dimensiom: 1-1/2" x 20" x 12"
2. Separation Distance: 24" centers
: cross-sectional area 12" x 20" _ 240
= = = 0.
Jﬁ'l tray (separation distance) (22.5")2 506 474
Since tray above and below:
: = 2 X 0,474 = 0,948
“/1'2 Trays X 5
B. Center tray to 5" I.D. x 80" Pipe
1., Pipe Dimensions: 5'" IL.D. x 80"
) A " 12" - 5" ' " - " £ T
2. Separation Distance: 24 L\ 24" + 3,5= 27.5"(center to surface)
a 1/2 1 40 =
h=27.5", d=5", l=80" tan @ = == = 9373 = 145
sin® = 0,814
'2d 10 “
JL= - sing = 27.5 (0.814) = (0.364) (0.814) = 0.296
C. Total solid anéle subtgnded to center tray by tray above, tray below and
5" I.D. x 80" Pipe = 0.948 + 0.296 = 1,244 steradians
.D. Allowable interaction = 5.9 steradians (K~1019, Rév. 5, Table XVII)
CASE II. - 3 Trays and one 5" I.D. x 80" Pipe Each Side
A Same as I.A. above
B. Same as I1.B. above
C. Total solid angle = 0.948 + 0.296 + 0.296 = 1,54 steradians
D.

Allowable interactinon = 5.9 steradians .

JTCERSE T SEH-777; DOCEET: 70-62
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A,

C.

D.

k.

CASE III. - 3 Trays Each Station - -

Same as I.A. above

Center Tray to Center Trays of Station Each Side
1. Tray Dimensions: 1-1/2" x 12" x 20"

2, Separation Distance: 24" Edge-to-Edge

1 5II x 20" 30
J)”l txay (24") 576 - = 0. 05“

' =2 x 0.052 = 0.
_rL.z trays % 0.052 = 0.104

Center tray to top and bottom trays in station each side

1. Tray Dimension: 1-1/2" x 12" x 20"

2. Separation Distande:L/(Zé")z +(i4“)2 =0/576 + 576 év/llSZ = 34

Assume max. cross sectional arsa = 12" x 20" = 240 in2

240 e L 260 _ o 208
1 eray (34“)2_ © 1152

Since 4 trays:
=4 % 08 = 83
JQ'4 trays 4x02 0. .
Total solid angle = 0,948 + O. 104 + 0. 33 = 1.88 steradians

Allowable intgraction = 5.9 steradians-
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922.9 All Purpos=s Hood 1—L-18 .
1. General :

j

i
2,

ting the uranium as an impure ammonium diuranate (ADU)

;and are designed to permit such operations as two or three stage
;extractions, acidity adjustments, air sparging, precipitation, leaching

|

;utilization of all equipment at one time.

This all purpose hood is de31gned for, but not limited to, the re-
working of residues generated in other parts of the plant. The equip-
ment may be utilized for small scale pilot operations prior to full
scale processing. The glass columns and associated piping and equip-
ment will be ased to handle the various solutions that are generated

of solids and filtering of solutions. The size, spacing and fiked
position of the equipment in the hood will permit nuclearly safe

Equiggen .

This hood . is equipped with three 4-inch diameter pyrex glaso columns,
nixers for each columm, a centrifugal pump with associated piping to
transfer or circulate solution to or fzom any or all of the columms,’
restricted slots under each column for Buchener filter assemblies, a
solution charge funnel to the suctipon side of the pump; air and ammonia
lines to permit the addition of either or both of these gases to the
columns, and three additional restricted slots for safe volume equip~
ment guch as 4 liter beakers or filter assemblies. -

‘Solutions will enter the system through a standpipein the suction side
of the pump. They may be recycled by way of the punp through the
columns and at the szme time be agitated by means of the air-driven'
mixer in each column. "By means of valving the solutions may be re-
cycled to .the same column or transferred to another. )

A filter will be installed in the system. Since it is unlikely that
.both filters 1-F~24 A & B units of the dissolver system will be in use
at the same tims, for thd® present one of these filteérs will be used in
1-1~-18, The center line of the equipment in the hood has been set
back 15 1/2" to minimize interaction with portable storage carts -
containing filled ll-liter bottles should they ba inadvertently placed
against the face of the hood. Diagrammatic sketches showing the :
layout of the hood, both plan view and elevation are attached, A
typical utilization of this hood is as follows: For solution re; ork,
wash solutions such as sgodium carbonate which contain recoverable
quantities of uranium will bz generated in the extraction system.

This solution will be stored temporarily in safe geometry ll-liter
bottles. The sodium carbonate solution will be transferred to the
columns in the 1-1L-18 hood by means of the solution charge fumnel te
the pump suctionm. Acid will be addad to the system via this same
column, The acidified sodium carbsnate solution will be air~spargad -
‘to remove the CO, and then ammonia added to the solution, precipita~
After

LN
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2. Equipment (continued)
precipitatlon, the ADPU slarry will be drained from the column into the
" Buchener filter assembly located below the column. As required, the
ADU will be transferred from the Buchener fumnel to a.one-gallon
storage jar for future processing and the filtrate will be transferred
 to the safe geometry 1i-liter bottle and analyzed to determine its
disposition. . :
3. Safety and Criticality Control Considerations

a)

. b)

d)

£)

g)
h)

1)

kD)
k)

e)-.

This hood has a stainless steel bottom and top. The depth of the
bottom is 2 inchesd The 3/8" diameter holes have been drilled
one inch from the bottom to overflow at one-inch solution depth.

Physical barriers between Buchener funmnels under the columns
have been installed to prevent loading at side, front, or back

- of each.

Shelf for hot plate-and filter is to be 12-inches wide. Barriler
installed between hot plate and filter on shelf. .o

Bucherier under hot plate and beside pump to be physically
isolated byvbarriers the same as the Bucheners under columns.

Position of Buchener and hot plate with 4-liter beaker are to be
intéer-changeable. - . . .. Sl
There is to be a "quick connect" line- from pump discharge to fill
11-liter bottles in the portable. storage cart. Since the line is’
nearastandpipe which is outside the hood, an adaptor will be made

to cover the standpipe while filling the bottles thus preventing

:standpipe and bottle interaction.

The standpipe has & diameter of ‘5" or less.

Ar and ammonia 1lines pass through a check valve to prevent
back~-flow. :

Buchener funnels standard 8 inches.across the base, the funnel is
stainless steel or porcelain, 9 inchés or 10-1/2" respectively.

Pump volume less than 4.8 liters.

A'All_piping inside the hood is 1}2"'diameter stainless steel.
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3. Safety & Criticality Control Considéfatiens {continued)
1) In the adjacent room behind the hood, there 1s no process
' ‘piping or equipment against the column wall which is laid of
. 12" so0lid concrete blocks.,
m) This hood has 1/4'" thick plexiglass front panel with opanings
' adjacent to the filters and the hot plate.'
n) All exhgust air from the hood is filtered.
0) Solutions are fed to the coluimns through the funnel,
p) The recycle lins has been connected to Tank 1-D-43 which
connects to Assay Tanks. .
q) Pan under filter and/or pump to be 1/2" in depth.
r) ) Agitators have steady rests at the bottom to prevent
wvhipping action of the shaft,
s) All operations in this hood will be performed according to

standard operating procedures which have had prior internal
review and approval. :
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INTERACTION SUMMARY 1-L-18 HOOD

Max ’ < . a Allowable

Item K eff Ref, . Solid Angle
4" Columns 425 Fig 4 K-1317 . . : 4,75
" Funnel , - ' 4 - .
10.5" diam % 4"high 623 Fig 4 K-1317 (?;“'Ta—- 0.381) 2.77
9" diam x 4" high .572 S ~ C 3,28
4-liter flask " .63 Assume équivalent to 7" Ipecyl 2.7
6.34" high (A = 0.906) conservative
since 8" ID eyl or 6" ID cyl of same
volume have K eff=,605 and «59
respectively
Filter Press .670  Equiv. to 8.18" diam cyl 6" high 2.3
5" diam 11
liter bottle in . :
cart .58 A 3.2

1 Gal bottle . 596 ' _ 3.04

S to central column representad as a 9" diameter cylindar with filter flask.and
funnels included the total solid angle is 1.24 -steradians., The contribution from
surrounding assay tanks isz-0.198 steradians, frem 2-11 liter bottles in two
adjacent carts is 0.44 steradians. Total is 1.88 steradians max.

Similarly, the filter press as the most reactive component could be represented
as a squat cylinder betw2en a 6! cylinder on the left and a 9" cylinder on the
right, each 78" tall, The total solid angle is then 1.102 steradians including
2-11 liter tottles in carts adjacent to hood. .

LOCERSE: St=777/; DOCKET: 708G

SECTI0H: 900, SURYART: 922.9

Interaétion‘sdﬁmgfy 1-L-18:Hoo
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INTERACTION CALCULATIONS FOR 1l-L-18 HOOD ' !

FL at central glass column

. = %é sin @ d= 4"
h= 29-2 = 27
tan © = .8889 = 48;L/2 = 24"
sin 6 = .6644

N = .2.5.7&1 (-6644) 0,197 steradians/column

2 columhs,.ﬂ. = 0,394 steradians

However, representing each 4" column with associated fiiter_ flasks and funnels as
9" diam cylinders with a height equal to that of the hood = 77"

;then a = 9"
h = 29-4,5 =
L/2 = 38.5 in

38.5
tan 6 = 2.5 = 1.571 sin 8 = 0.8436

24,5

N § - 2—2——-5(-9-)- (0.8436) _ = 0,620 steradian s/column

JL due to adjacent column = 1.24 steradians max

Contribution from assay tanks

assume GO long d = 5"
) h = 15.5 (9) 4 15,5-25 = 152,5 in

N = -%-9- M) = o066 steradians/tank
SU due to 3 tanks &= 0.198 steradians

Contribution from an 11 liter bottle in a cart placed directly in front of hood.
Cart frame insures 13.5" from edge of frame to surface of bottle.

d = 5" h=15.5 + 13.5 = 29"
F L= 48" L/2 = 24"

tan © = i% = 0.8276 sin © = 0.6376

. Eé- (0-6376)_ 0.220; 2 bottles in 2 carts = 0.4 steradians

Ertel Filter

Assume filter is a squat cylinder for solid angle calcula‘tions
d=7.25/2 =10.25" 1L=6" .L/2= 3"

LICENSE su1«7:7. DOCRET: 7062
"36" distance (h) to left hand column (representing 4. : e

liter beaker and flask 6" dism. X 78" tall) lsgcTIon:  S00, suP.uPT. 922.9

Interaction Calculations qu
[1-1-18 Hood

. {PAGE 1 or 2
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33" distance (h) to right hand column representing 4" column and associated

funnel and flask (9" diam x 78" tall)

JL from LH =-§-6-(—§2 735 0,245

2 (9) .768

S\ from RH = 33

= 0.417

JSU from possible 2-11 liter bottles in carts

b
1.102 steradians

[TICERSE: sinw=777; DOCKGT: 70020

|seczzon: 960, sumpARr: 92239

lIntéraction Calculations For-
41-L-18 Hood ' ~

t
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922,10 Dry Solids All Purpose Hood- 2-L-3 {Gee Sketches 922,10-1 & -11)

1.

Process and Equipment Description

This hood is a completely enclossd glove box, 9-1/2 feet in length,
with a 13" x 14" x 33" air lock located at one end, and a 21" x 20"
opening panel at the other. Dry uranium begring materials such as
metals, alloys (U-Zr), and uranium compounds will be subjected to
such head end pre~treatment as batching, cutting, weighlng, screan~
ing, etc.

One as-received contaluer, or contents of one shipping container and
_one process.container will be in this box at a time. The material
"as received" will be handled as required to prepare a batch for
further processing. The hood will also be used for transfer of
uranium metal, alloys of uranium or uranium compounds, from one
process vesq°1 to another ptocess container.

Example: Transfer of ash from one calciner tray to one gallon
bottle. Ome end of the hood will be modified to position a
pyrohydrolysis reactor box against the hood for loading and une-
loading.

Huclear Safety

Since this operation is dry, a maximum limit of 10 kgs of U-235
will be maintained. If the.material composition includes moderating
elements (e.g., UG, UD2 + BEOZ, ete.) it will be processed in

individual containers restricted to either 5" diameters or a total
volume of one gallon.. Only two containers will be allowed in the
hood and they will be separated by one foot edge~to-edge from each
other. Therefore, their interaction is negligible.
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922.11: Oxide Burning System 25R41 and 2-F-2 «

1. General Description Oxygen Burning System (Sze Sketch 922.11-I)

Uranium compounds with uranium den31ty equal to or less than 3.2 gms?
cc will be converted to uranium oxides, by discharging the powder into
a vertical tube together with oxygen rich gas, collected in portable
containers, and dissolved in nitric and/or other acids to make uranium
solutions w@ich will be processed as described elsewhere in the license

-A 2-X-1 container or 1 gallon bottle material is inverted and attached
to the feed hopper at the top of the Tower Reactor 2-R-1. The
materials fall vertically thru the heated oxygen rich atmosphere in
the Tower and are collected at the base in a Container 2-X-1.

This cross over pipe terminates-at the Filter Housing 2-F-2 which ié_
a maximum 5" diameter Séh 40 pipe,” 8' long.’

Fid
-
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922.11 - Oxide ﬁurning “System SUPERSEDES  NEW

2.

General Description Oxygen Burning.- System (continued)
. X = 4

(2-F-1A, 2- -F-1B) and are discharged into a 1-1/2" dia. stack to the.

gguigment

. the adJacent 4" diam. Filter 2-F-1 less than 2 steradians. (Between °

This Filter Housing contains a metallic filter inmsert. The Reactor
Tower and Filter Housing are separated by 60" T

At the bottom of the Filten Housing is another 2-X-1 container which
further collects: any solids that may carry over from the Tower Reactor
and also collects fines that do not pass the filter.

Gases pass out the filter through the filter, a pressure control valve,
a secondary cyclone and through two 8" x 8" x 5-7/8" absolute filters

atmosphere. Ventilation boxes enclose the three attached hopper con-

tainers and are exhausted through a separate system of ducts through
an Absolute Filter 2-F-6. o

2.1 Containers 2-X~1

These special containers are used interchangeably for transfer,
feed hoppers, and collectors. Each container is a maximum of 5"
ID x 12" long with a tapering neck from 5" to 3" (approx. 30°

_ taper 4" long).. Contaiuers are fabricated from metal of all
welded construction, generally of a stainless steel or monel.

2,2 Tower Reactor 2-R-1

.'| -

The Tower Reactor is a 4" ID x 8' long Sch 40 pipe with a 1' 10'l '
long 5" ID section at the bottom to which the Hopper Container
2-%X-1; 2, 3, 4, 5 is- attached to: receive the uranium rich ash or
* _fines. This Tower Reactor 'is insulated and electrically heated.

2.35Fi1ter Housing 2- F-2

This Filter Housing is a vertical 4" Echedule 40 pipe apprOklmateljt
8' long. The filter insert is 2" max. diameter sintered metal

pipe. . oo ol _ : S

Nuclear Sefety Considerations

Each individual unit is restricted to either 5" diameter cylinders of
a total volume per container of one gallon. Interaction between units
is neglizible. The solid an°1e between the Tower Reactor 2-R-1, which
is considered as the most reactive unit, the overhead storage pipes and

2-R-1 and 2-F-1 conservatively assumed as irifinitely long, (i is 0.162
steradians, between 2- R -1 and overhead pipes< 1 steradian)
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3.. Nuclear Safety Considerations (contihued)

4.

(The intefsections of the 1-1/2" diameter Crossover Pipe comnservatively
evaluated as tees following the method described on page-20, TID 7016,
Revision 1, have an equivalent diameter of 4.2 inches each.)

Health Physics'

Ventilation and flltration of the exhaust air are provided as shown in
the attached Sketch 922.11-1II,

s
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922.12 - Destructive Dlstillatioq Unit SUPERSEDES NEW

ismerte,

922,12 Destructive Dist{llation Unit -

1.

Process Description

Combustible wastes such as rags, . sponges, mops, paper; air filters and
other material will be charged to the DDU retort 2- =R-2. Only one (1)
container-of scrap material may be introduced into the DDU retort
2-R-2 for any one furnacing operation. The unit is cleaned of any
previous residue using Vacuum Cleaner 2-X-6 then visually inspected
prior to loading. The organic matter in the charge is decomposed to
_various volatile hydrocarbons which distill off and exit from the DDU
retort through ' a 4" outlet- nozzle. The volatile tars, etc. are
‘scrubbed in a water filled Scrubber 2-F-4 downstream of the unit.
overflow 1l-liter bottle catches the solution overflow. The non-
condensed gases, scrubbed through Scrubber 2-F-4 are fed into the
exhaust air from the Hoods surroundlng the equipment. Absolute Air
Filter 2-F-5 removes entrained pa:ticulate matter from the hood
exhaust air. .

An

The run is complete and the unit is cooled to room temperature, the
1id 1is removed and the residual ash is vacuumed into Vacuum Cleaner
2-X-6 or Dry Solids Vacuum Collection System (See Subsection 933.3)
pr101 to reloading.

'The ashes are-collected in 5" dia. or in 1 gallon.bcttleé or cané and
transferred to storage or further processing as described in Subsectiory
910 and 920. Details of this system are shown on Sketch 922.12-I.::

IS8 i
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. 2. Process Equiggsnt, i
2.1 DDU Retort 2-R-2
This Retort is box-shaped and fabricated of 1/4" 'plate type 316
stainless steel ‘and open at the top. External dimensions of the
box ate 25" x 25" x 41-1/2" high. A 4" schedule 40 type 316
stainless steel outlet nozzle is mounted 4-1/2" on center from
the top and the vertical wall. A square lid 29" x 29" x 3/4"
thick fastens to the top to seal the unit. The retortis heated
in 2 H-ll . .
S
2.2 §g:2§_b_§£

~tank 3'4" long. A 2" diameter -schedule 40 dip leg extends 2"

" uranium content is' above discard limits, the solution will be

. future recovery. The scrubbed gas is then exhausted';o the

The 4" ID schedule 40 stainless steel vent pipe from the DDU is
flanged to a 4" tee mounted on.top of a 5" schedulé 10 vertical_

below the over flow level which provides passage of the distillatg
vapors to bubble through water. The bottom of the 5" dia. pot is
reduced to 1" diameter with a drain valve at the bottom. The tani
is filled with water through a 1/2" nozzle at the top and the
level is set visually. .A 2" schedule 40 pipe nozzle attached
perpendicular to the wall of the 5" pot and 2" above the bottom of
the dip leg serves as an overflow for excess water and condensed
organic materials. The overflow solution will be caught in an 5"
diameter bottle fastened to a permanent rack.
The overflow solution will be tested for uranium content.. If the
uranium content is below discard "limits, the solution will be
reléased to a discard system such as the Waste Lagoon., 'If the

transferred to approved safe storage bottles and stored for

atmosphere.
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. 2. Drum Rod Mill
A roller mill unit for milling non-combustible materials such as
asbestos fiber board and separators will be placed in the DDU process
area., This milling will help. separte dust from filters to be burned
thereby reducing the.required combustion. "The charge to this mill wil]
not exceed the’ limits listed in Subpart 922.12.3 and only one drum wil}
be processed at a time. Also, the drum‘will be excluded from wet .
processing area. Transfers.of_material into and out of drums will be
done inside.hoods (i.e., 1-L-14, 2-L-3, etc.) Mechanical seals and
_typing of the 1lids will be done to insure that there will be no’
leakage- during actual milling.
3.

Nuclear Safety Considera;ions

The maximum quantity of U-235 which may be fntroduced into the ﬁetart
2-R-2 at any one time shall be 350 grams and only one (1) container:
of scrap material may be introduced” into the Retort 2-R-2 for any one

furnacing operation.

An isolation distance of approximately 4 feet

is maintained around Retort 2~ R-_.

To minimize the possibility of placing.any significant quantity of
U-235 in the retort 2~R-2, the contents of individual drums will be
. searched and un-burnable or highly contaminated material removed,
prior to incineration. During this sorting, an olpla survey meter
is available for the operator to check any suspicious item.

T e L ~

Fid
K .




/:—V'On‘ll Vlf:lv ,L/‘ oo

(—Aim_lv‘g
) ~ tice

T &= Porovs Meda L

F.'/J(v //ul:'.l-ul

* 2-p-2 —> O
l?uml: /\
N,
§
bov Hovsing %
=)
¥
3
Ry
~
2
N
Y (lS“-—au) -
a - \ S
“ A F-'ljfr
'’ .
. (—-C‘i,t/au(.
= C‘ul/fg-l-in i
Loiile
SN
\b * { A LA ".I
AN ' =3
T
(a9
1, /1
3k ¢ '
x_\,
' \/ < 2 .
DDV
' 2-R-2 ,
v S S pu—— |
~ o v~ ~ N R . o= 2 o © -
.S e e g . y v ek ~o

™ Te c“ ex lmvs“'

T e & ’-,/l;':,"

Co *

Le

4 e
«~N
o
O 4
. (%]
7 2
84 &
2| & .
Al o iy
:D:'l o
.ty
~] @l - I
™~ ] 43 1
~ ~ len (==}
1 O e =0} Q
= (=3 . Q B
210 |la : )
(7] ~ <
. (<)}
‘e . 0 Q
W] e - B | e
[22] Q |z = o]
= | = |G | a
[£3] = lu =1 x4 jons
[&] Q] [L2) Ay (7]
- = <3 28] [%]
- - < -
2-C-1

O

3911

' 1-D-9 A




o,
A

Chloride System
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1.

Process Description

Uranium compounds containing chlorides will be brought to the
Dissolving Hood 2-Lrl and will be unloaded into the 6" Pyrex Pot
2-J-1. Nitrie.decid will be added until all feed material is
dissolved. Additional acid or water will be added to increase
the volume of solution in the column to about 8 gallons total.

‘Gases generated in the dissolution phase will be exhausted through

the Hood 2-1-1 above the Pyrex Pot-into the DDU duct exhaust up
‘stream of Particulate Filter 2-F-5, or may be diverted to the fume
scrubber servicing tHe Hoods 1-1-3 and other equipment, whichever
system is in service at the time. The dissolved feed material
will be drained by gravity to a vertical column 3'-9" on center
distance. The solution will enter the 6'" Pyrex Column 2-C-1
through a 1" side inlet located" 11 374" abpve the operating
platform deck.

Dissolution solutions;from other sources may also be processed in
the Chloride Column and will be transferred to the system'by hand
dumping into Pyrex Pot 2-J-1, or may be piped directly from either .
the source of dissolution or a transfer container by means of
pumping or air ejecting. From this point; the solution from solids

dissolution, regardless of source, will be treated as one.

If required approximately 1 to 2 gallons of'liquid.NzO4 will be .. ::

pressurized from its shipping container info the bottom of the . 53;'

column and permitted to react with the liquid already in the .
column.-’ N204 cylinders are normally stored out of doors and connecte
to the feed and gas lines which are normally extended through the
building siding.

Once the reaction has been completed the excess N,0,
with air and the solution sampled for the’ presence o%

before. transferring the solution for assay.

chlorides

Pump 2 P- 1 transfers the sblution through a Filter 2- F—S to the
Assay Tanks 1-D-34. The off gases from the Pyrex column are
scrubbed in either the two 5" I.D. Caustic Scrubbers 2-F-3A and
2-F-3B, or diverted to the scrubber servicing the Hood 1-1-3.
The nearest caustic scrubber is 3'- l" from the 6" Boron glass
column and are 30" on centers.

LI 4

3.

.

will be sparged| -
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1, Proéess Description (continued)

Caustic solution is added to the scrubber—and is recycled by

Pump 2-P-2 to the two scrubbers. All scrubbers are equipped with

spray nozzles and the scrubbed gas vented to the atmosphere through
" Exhaust Fan 2-B-1 or 1-B-3 depénding on the unit employed. All
-solutions are sampled for uranium periodically and are discarded

or recycled depending on uranium concantratio1.

1f the golution is below uranium discard limits, it will be pumped
to the Filtrate Tanks 1-D-244 or B for final uranium determiration
or, in the case of the Hood 1-L-3 fume scrubber, returned to the
process. The 6" column fs fitted with a 1" overflow which drains
to an 11 liter bottle permanently mounted at floor level and away
from the column, a minimum distance of three feet on center.

2, Equipment'(sﬁetches 922,13~T & 1I)
2.1 Column 2-C~1

" A vertical column apprc%imately 14-1/2 feet in height consists
of 6 sections of standard conical end 6 inch Pyrex Corning
type 7740 pipe (double tough). Glass column is protected by
88 screen to prevent damage from an outside souxce.

- The bottom section, a 6" x 1" bell reducer, rests om an §8
plate which supports the column. Above this piece is a 6" x
6" x 1" reducer cross. HNext is a 6 foot straight section, with
a 6" x 6" x 1" tee above it. The 1" nozzle serves as a feed

~ inlet from the dissolving tank. Above this ssction is another
straight piece, four feet in length. A 6" x 6" x 2" reducer
tee mounted at the top of the column serves as a gas outlet
and overflow, Each tee and cross is 18" in length with the
nozzles mounted in the longitudinal center of the piece.

Pump 2-p-1 is connecLed to the column by a 1" line and to the
‘assay tanks by a 1/2" stainless steel-line. The pump itself
will have & 1" drain line. .

The overflow line will immadiately, upon exiting from the top
of the column, pass through a 2" tee and a 2" x 1' reducer;
overflow line drains by gravity into the permanently located
11 liter overflow bottle, The solution in the 11 liter bottle
will be transferred to 1 gallon bottles when necessary and
either first stored or transferred directly to the Dissolving
Hood 2-1-1-and re-introduced into the Pyrex Pot 2~J-1.

Column may be used for Nitrie Acid intermediate storage tank
when not processiag Chlorlde coqtaining solutions,
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2.2 Dissolver 2-J-1‘

The Dissolvaer Unit 2-J-1 is a Pyrex pot of dimensions 12" x
6'" I.D. . A Teflon basket liner fits within the Pyrex Pot,
The top of the dissolver Pyrex pot is flanged to the bottom
of the PVC Hood 2-1-1, The dimensions of the hood ars I2" x
18" x 24",

The gases pass through Absolute Filter 2-F-5, a glide pack
filter or a fume scrubber.. HNQ, solution is introduced '
through the side of the hood in"a 1/2" stainless steel pipe.
The face of the hood is open and undar negative pressure, A

- Pyrex 6" x 1'" reducer at the bottom of the pot is attached to:
1" flexible tubing and then to the Columm Nozzle 2-C-1 by
means of a glass or. additional length of the flexible tub:ngﬂ

2.3 Scrubbers 2«F=3A and 2-F-3B

The vent gases will exit from the 6" x 6" x 2% Pyrex tees on
Column 2-C~1 to a pair of 5" diameter scrubbers six feet high

" on 30" centers. The exhaust line is 2" stainless steel and
ties into a 2" across pilece "connecting the two scrubbars,
MaOH is introduced in a 4" funnel into a vertical 3/4" line
that connects to.the 1" bottom cross piece connecting the two
scrubbers. The bottom cross piece runs into Pump 2~P=2 and
re-introduces the solution to the scrubbers through 4 spray
nozzles, and two 1/2" cross pleces. The 2" exhaust cross-.
piece Is at the top of the scrubbers and passes through a
2" x 3" expansion to the duct work leading to Blowars 2-B-~1
on the roof. .

The scrub solution will be sampled for uranium content and

- 1f within discard limits, it will be pumped to Waste Treatment
Tanks 1«D~14A and B, If solution is above discard limits,
the solution will be drainad into 1 gallon bottles and stored
for further processing. Fume Scrubber 2~X-1 may be used as
an alternate (see Subpart 923.2)

2.4 Filter 2-F-5

Filter 2-F~5 is similar to Filters 1-F-24A and B described in
Subpart 923.3 and 923.4..

Nuclear Safety Considarations

The Pyrex.Glass Column 2-C-1 has been calculated to have a maximum .
K eff of 0,83 with optimum modsration and reflection. An unre-
flectad but moderated system had a K eff of 0.72. A multigroup
transport theory code DIF was usad to calculate the reactivity for
range of solutions. The same coda was usad to calculate a critical
6" diameter pipe (no boron) and. a 6" diameter cylinder wrapped

with Cadmium sheet 0,020" thick, +The cadmium wrapped pipe was
found to have a higher K eff than the Borom containing glass pipe.
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Nuclear Safety Considerations (continued)

The results of these calculations are contained in NMuclear Safety
Evaluation 927 13-1II.

Interaction bstwezen Column 2-C-1 and other units are as follows:

To Filter 2«F-1

dianeter

height
separation
S

0 ouon.n

‘To Dissolver 2-J-1 X

diameter
height
separation

S

nnt

io Ertel Filter

N
o

AL

8 feet
gg"
0.0359

6" ’
121
y¥AL
0.0368

Press 2-F-5

To Reactor 2-R-1

diametexr

height
S

e =
“ _ separation =
=

" To 11 L RBottle

diameter =
height =
separation =

) =

e

0.417 ( Reference Section 902 9)

0 615 steradians

5Il '>
117, 5"
96"
0.0323

(overflow)
5ll

48"
48"

= 0.093
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EFFECTS OF WALL MATERIAL ON THE REACTIVITY OF 6-INCH DIAMETER CYLINDER

. CONTAINING URANIUM SOLUTION, .

N
1}

1, - INTRODUGTION AND STRMMARY

Thls study was performed to determine whether the boron containezd in
commerclally available boro-silicate glass pipe would redure the re-
activity of enriched (93.5% U 5) uranium solutions containsd in

a 6-inch diameter cylinder su§§1cient1y for its use ia chemfcal pro-
" cessing plants, ’ :

A mazimum value of k of 0,83 . was obtainad for a range of LiOF,

bq s Z 2
solution concentrations in 6~inch diameter boro-silicate glass™pipz,
It was assumed to be reflected by an effectively infinlte watsy
reflector, The meximum keff for en unreflecsted system was 0,72,

Comparison was made betwzen the boro-silicate glass pipe, and a 6-inch
diemeter cylinder of U0 F2 solution wrapped with 0,020 inches of
cadmium and surrounded Ey effectivaly infinite wuter refleztor, The
latter was found to have a slightly higher'k ¢ (0.836) than the
maximum value obtained for the standard boroSiflizete glass pipe.

The DIF multi-group transport theory code was used with the Hanssn~
Roach cross-section library except for silicon cross-sections (vot iz
the Hansen-Roach library). Silicon cross~sections were computed using
the GAM-1 code for the top 14 energy groups. Hand calculations were
made of the bottom two groups from thermal neutron cross-section data,
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2, . DuSCPIPTIOJ OF STAMDARD 6-IKCH LJ.O SLLIC Td Chﬁ I Z

L e o i ———— -_— - .

ID = 6,0 + 1/32 inches )

OD = 6,656 inches.

Wall thickness = 0,328 inches

Weight of glass per alneal foot = 6,3 1b
Densgity = 2.23 gm/cm

Typical Analysis (Corning 7740 or Kimble K3-33)

MATERTAL . WT, % IN GLASS

SiO2 ’ 80.6

3203 11,9

« A1203 : 2,0
| 0 | |

: | Naz B ‘ ?.8

Cal 0.8

_ K20 ' 7 : 0.2

The above weight percent B 03 cobreeponds to 3,7 weﬁght percani B in

the glass.

3. REACTIVITY CALCULATION METHOD

j The DTF code (Reference 2) ia a one-dimpneional multigroup program

\ written in FORTRAN for sblving the neutron ‘transport equation util-

{ izing the Sn approximation.' The program can determine the regular
or adjoint solution for slab, cylindrical, or spherical geomsiry.
Isotropic or anisotropic scattering may be consildered, The allowablsz
maximum order of Sm is 23 for slabs and sphzres, and 8 for cylindsrs

' - due only to computer memory limitations. This code is the DTX codz

adapted to FORTRAN 63 for the Control Data Corporation 1604-A computer,

Verious boundary conditions are allowed so that cell calculatlons cr
time absorption calculations may be performed, Finite as wall as
infinite cylinders and slabs may be treated, As many as 75 spazs
intervals, 75 materials, and 18 velocity groups may be specifizd, The
program also contains a number of search options whereby orne can vary
dimensions or concentrations in orxder to arrive at a predetziminad
eigenvalue, Distributed or shell SOurces may be specified at any
position in the configuration. ) :

The prograin supplies as oatput, the eigenvalue, angular fluxzes, total

fluxes, fission distributions and other quantities of interist,

: 1,ICEISE: q,,~7/7, LOGRET .., 7U0-0%
A library of cross sections is available on mag: iy
netic tape, Cross section may-be read in from 'szgfvgn 930, SURTARY: '§22.13
the library and/or tape from cards.
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tion

FPAGE _ 2 or .12

WNERCVED

| . _ -
S . 1SSUED: OCTOBER 3L. 1968



All calculations .were performed usiug the Hansen anl Raavh eross e
gsection l1library dsseribed in Reference 3. This is & sixteen

group cross saction set for use in DSW cnlculations, The cross’
sectiona are averaged as follows: The first five (high ena;gv}
groups arve cobtainsd by fission spectrun weighting., The nsxt tsa:
groupn are obtailned essentlally by flat collision dsnaity
weighting except for the heavy elenent resonance corosg ssctichs,

- The heavy element regonance cross scctlons are obtained from the
regonance integral and thercfore account can be token of ragonnnce
selfnshielding. The tharmal group is a Mu xwellian average,

.Table 1 preseﬂts a description of thﬂ group atruﬂiuﬂw uzad in tn it
'librﬁry. ‘

Several sets of nuclide cross Eechions’aae provlded for U- 2”5

and U-238., - The choice of a proper set depends on the potenti
peattering cross scction of the medium per atow of U-235 or U— 36 )
In computing the scattering cross sectlon of the mediLJ, tho fu]lwuinr
;epithermal microacopic scattering CTOaS scctions ﬁe@e uqu ,

N 55;;?%“”_;' il:; ;ij'fF : 'ii"f‘ | i " A2£;  ; ;__.fzﬁgzn‘..{}j-f‘ ff-;, :fl?f:f:;‘“?é
: ",Ff" '$f; - 2752 ‘},; F“ S 3. ;jtﬁi‘ 3
The following cro»a section sets ware uaed _; o ) ﬂ
H/uazss a'tom ratio "_ S U- 135 ot no, '_'.i_;.?;zss'saé.“no.
4 o T - ’ 12 .
854" R AR S PN T S
5 N R BV

"(

JThe—DﬁTLcode,~together with tﬂe Hansenwnoach lib*ary haz . been
-.checkéd against a wide variety of critical experiﬂents, including -
U0gFgs solution experiments., In gensral, this code-is capable of
predicting tho reactivity of thgse expsriments to within +.2% for®

_both fast and theraal systems, ATable 2 progonts the results of

done checks against UOgF2 solution c"perimanrg@;—gP 9:a777‘ﬂ?hdq, ﬁ,nm

Tne experimantal data were obtained from Ref 4.. _ -
: - SECTIGH: Sau, SUE?ART: 922.13
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__Table 1, SIXTEEZN GROUP SPECIFICATIONS FOR HANSEH-ROACH LYBRAYY

Group

. .'1

R R O I I R S

T T
Bt B W = O

100 -

e te e e s e

Energy Range

. 3 . -
L4 -

Co0.9 . -

17 -

T 0.556 -
. 650
100

‘30 -

10 -

‘3 -
1 -
0.4 -

_;;‘,‘.0.1 -

-k

3

Mav

.Mev

1.4 Mev

100
17
3

9.4 ov

0.9 ﬁev
0.4 Nev.

Keﬁ

Kev

Kev

ev

ey o

ev
ov

ev-

- ev

o Thermali(;dzﬁ)-

e Tission
FANI| Spectrum

———

204

762 344

442 168

.811 ©.180
1.386  ".Q90 -

1.772 014

LYCEWSE: SR=777; BOE}UB'E: 70~820
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Table 2. CALCULATION OF UOgFe SOLUTION CRITICAL EXPERIMENTS,
. ALUMINUM-VWALLED SPHERES. (EXPERIMENTAL DATA FROM REF. 4)

‘Calculated
23 A - | kefz
Core o s 0235  Critical ' Sphere Wall (Using Sg
Dizmeter, H/U235, " ' Concentration, . Ma s§ 2 " Thicknes and Anicgo-
en Atom Ratio g/cmd sol. kg U3 Reflector & cn tropic H)
£3.0 - 76.1 ©0.325 2.08 H,0 . 0.16 0.997
23.6 ‘126.5 . o0.199 - 1.3 . mo - 0.16 0.991
55.8 12 - 0.0232 2.13 None ' 0.20 1.010
' 55.8 1270 ¢ 0.0205 1.86G 2,0 - 0.20 1.009
69.2 11393 " 0.0186 3.25 None' -+ = 0.32 1.009

A TP Y sem - o L 2 2 2 s ’
% Velume known to iuh*n + C.5%; concentration »o within + 1%.
= > =l o 7 . .
3 be e, o0ty = K1 . -
A e o R 0 ‘r,sent, water reflector-was effectively infinite.
= o3 RS B =R o o
T < I B 21
=] -z ' wi o [
’ £} wh 4 =
Cl 1. H LY Xl
{ o o
3 Rl IR
5 1 2 | E
D o v = L] H
o3 LS c hd -~
o3 . 0 ~J
=] i -y 2 ~
- SR NE-RAS
i 3
e} i oy T o
- i v (&)
w ;“‘.,: <2
- oo
w nloee 1N
o [{] =
co rr ;- b
< [ v
N -~
NI > I T ) [
RS
AR
Pl W

{ Uranium 93.2% enriched in U235; spheres constrn ed of type 1100 alumipum; no ‘correctiem
madz for container uhzckness. ' :
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4, 'CROSS SECTIONS FOR SILICON

The Hunoen Poauh library discussed above dou not contain croas
sections for silicon, n major constituent of glass S5ilicon
cross gections for use in DIT were computed using the'GAH~l
codo., (Reforonce 6) GAM-1 1s a multigroup cods faz the oal.
culation of fast neutron spectra and multigroup constaies,
'Silicon cross sections for the top 14 energy groups of ithe
Hausen-Roach scheme were computed by runninv a QAN pvoblen on
a system that consisted of the é-inch diame:er boro-silic ..m." glags pipo Filled
with UO3Fg solution at a concentration of 457 gn 02855/ uud
(H/U~235 = 55.4) and surrounded by a 2-inch thick v&ler
reflector. Those three regloas were homogenizaed in the G8M
problem, The silicon cross sections obtained in this EiBHET ATe
averaged over a neutron spectrum computcd by GAXN for thig
homogeneouu system. . :

Silicon crosq sections for the bottom two ‘eroups of the Hansen-
Roach scheme wexe computed by hnud from there nl neutrean LLrosy
section dnta.

The multigroup ‘gilicon cross secticns wereg supplied to tha
DTF code on cards, The samg cross sections viergs used fgr ull
“'solution concentrations.

The effect on reactivity of possible inconsistencies botwuan
the gilicon crogs section set and the Hansen-Reach library wasg
investigated and found' to be negligibie. (See Sesction 5.2).

k

| -5, CALCULATIONS AND RESULTS
‘Table 3 presents a summary of the reactivity caleulntions '
performed in this study, Unless otheorwisa suerificd in the. tnblu,
the following ﬂssumpiiohs wers made in eash calculation: A

1, The pipn I D was taken to be 6 1/32 inches, the
- conqervative value within tolerance limits. '

) 2,. The pipe O0.D. was taken to be 6. 656 inches.

" 8, The pipe is surrounded by a 15 cm. thich reflector |
: of water. co : .

-4, vA uranium anrichmsnt of 03.5% Ua°35 was ge &umed

6. The smnll quantitieg of Ca and K in glass ware neglected

. : . ‘LI{thL SEA~771T DICIET: /c 820

~ |sEoc1IcH: 900, SUBPART: 922,13

- 922,13-I1, Nuclear Safety Evalua
« : it ion S -

PACE __ 6 or __ 12

* APPLOVED

r

ISSUER:  OCTORER 31, 1958



‘ . \ B .
All problems were run in the S, approximation, and anlsotropic
scattering by hjdroven was taken into account. : - co

-5. 1.; Haxﬂmhm Peff Icr Reflected Pips. SR A
Prahlcmd l, 2, and ? yiold ‘Kopp 08 4 function of solution
concentration for reflected conditions. These data are plotied
in Figure 1. The maxzimum value of kqgs is 0.83. -Even . allowing
for a 3% non~conssrvative calculationnl bias, which is ‘not
warranted by the results of tha checks qﬂﬂlvst UOsFo .selutian
c¢ritical experiments, the maximum lgpy would be 0,855, This iz
~sufficiently below unity to assure .a mﬂp(ﬁhicalejstmaregm.lﬁssof K
solution conc*nrration or pre e8enn2 | of -a water refiector, _ s L
It should be noted that the use of UOgFo uolutions in these gcal-
,culations is conservative because UOn(NO ) Solutionaz, wrathuy then
"U0gFg solutions; will actually be pr OCPSSGd in the proposged e
equipnent at the TFuels-Recovery Plent -qu(N03)2 solutieons ere less
, reactive than UOoFg solutions. . , o . . S

‘

5 2 Effect of Cross Section Inccup&tibility

Problems 4 and 5 (Sec Table 3) warc run to deterrine the :

effect on reactivity of possible incompatibilitids betwoesn the- _
slldicon cross sectiocas obtained from GAkM-l and the Hanzen-Roach .
library, In Problem 4, the Hansen-~Roach cross ssotions for

aluminum were used for silicen.  In Problem 5, aluminum cros

sections obtained from the same GAM-1-problem that the ailicon

cross sections came from veve used for silicon,: The elgenvaluesn
_obtained from. the iwo problems dre viriually identiecnl, indicniing
“that incompntibilities between Si or Al cross soctions obtained .
from GAM-1 and- those of the Hansen~Roach libyary have a negligibls
effett on rezctlvity in this particular situaticn. The closs T
agreement among th2 eigenvaluss from Preblems 1, 4 and B indicates
that reacflvltv is not gznsltive  -itc nodsraie variatic 12 in the
seattering and absorpiion cro;s Syctionﬂ of the glasg conshiiuanis
other than bocon. , ,

-5 3 keff of Unreflected Pipe SRR oo T
Undez normal conditions, the pipes ‘will not bs "eﬂlerted i e

by water, It will be necessary -to take into account 5nterac»10n
between a given pipe and other nearby fuel-con: ainino

‘pleces of equipment,. In order to do this, it may be conven;ﬂnt .
to utilize the interaction criterin.of TID-7016 Rev, 1, The ise

of these intersction criteria requires the knowledge of kﬁfx fart
each unit vhen it is unreflected. A single DTF caleulation - L
was xun (Problem Yo, 7) to provids an estimste-of thy maxlim 6 . . N
kegst of the 6-3 ach disweter bara=silicate glass \iich th:.__,; .,.f.=~-~lll DOIRET: 7U-E
. .pipe when it is not reflected. An H/U-235 rztio of _”& o~ e
P 55.4 (437. gn U-”B‘;fli.ter) wae spacified. - This should jspoTion:  SU0, sw‘u 922,13

- be. ¢ & R La. pl ﬁ;zi_::~ ¢1uﬂ, gnd. din~~ J:ff ia_ ok B s e

1 -' 1 , . 922,13+ III, Kuclear Safety Evel1
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very strong function of uranium concentraticn, the keffd value
obtained should be close to the maximum value, (It 1s expected '
that the optirum H/U~235 ratio for the bare pipes will be some-
what higher than that for the refleeted pipe. This 15 borm

out by critical experiment data in Referencce 6, Tor the reflecind
" pipe, the optimum H/U-235 ratio, correspoading to 725 gs U~235/
liter, is about 31, See Figure 1.) The value of bare Lﬁa
computed by the DTF code at an H/U~2 5 ratic of 65.4 is 0 70

Figure 4 of Reference 7 shows kgpp values for bare cyllndev

with an H/U-235 ratio of 44,3. This figure vields a kess value

of 0.72 for an infinitely long 6-inch diameter cylinder. This |

is in close agreement with bhe result obtained fex the brro’-sfl-:cz\te g]g,ss p'!p‘
using DIF. It is recommended that a Xgps value ©of 0.72 be used”

in interaction calculations in order to b° consevrvative,

It should be ndéted that the boron in the zlass has alwost no -
'effect ‘on the react1v1ty of an unreflected pipe, ;

- Othor Calculations = . : .

The chack cﬁlculations on UDeFz solution esritical exucr:mcnt datﬂ

discunssed in Section 4 cover a range of H/U-235 ratios above 76, -

Since the optimum reactivity of ‘the boro-stlicate glass pipe occurred at an o

H/U-235 'ratic of about 30, it was .considd¢ced deslrable to B

check the DIF code against critical experiment data for very

concentrated UZoFo2 solutions., Figure 13 of Reference 8 presents

estimated critical diameters for infinite cylinders of UOyFg

solutions., These data were obtained from critical enpe:iments

on finite cylinders by transformations’ of buckling to coanvert

theso finite cylinders to infinite cylinders.  For an H/U-235

ratlo of 27.1, this filgure gives a ecritical diametex of 5,7 inches

for an infinite cylinder surrouitded by a thick water reflsctor,'

This system was calculated with the DTF code., (Se& Problem No, 6

of Table 3.) The computed value of kegrp was 0,952, Since this

is very close to the expected value of 1.9, this calculation

demonstrates the ability of the DIF code to accurately predici tne
ctiV1ty of concentrated UOgF2 solution s'stemq

A final calculation was perforned on a reflected boro-s:.licaLe glasa pipe .
contnining UQO2F2 solution at an H/U-235 ratio of 55.4 with 'no- boron
in the glass. The kefs of this system was computed to be 1.034, -,
The DTF code predicts that a reflected 6-inch ulamﬂte; Pyrex pipa 3
can bs made critical, The glass constituents other than boron arg
not strong enough n&utron poisons to provide criticality safeuy '
in the event of full reflection. This points out the necesgity

of firmly estnhlishing that the’ spec1fied conrentration of boron

is pressnt in the glass pipea installed in tLTvmhtf SHE-T775 BOCKET: JUSGE0
the plant. .
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| 6, -COMPARISON WITH U02Fy SOLUTION CYLLNDER VWRAPPED WiTH CATHIUN

&5A% oA

.
. —— o,

Ths gafety of a 6~inch dimneter, fully. reflmcteﬁ, infinlto eylin-
dar of uvaniun solution 4s generally aceevted for a1l wranium
concantrations in solution whon the ceylinder is wrapped with o
-shest of cadmium 0,20 inches or wore thick. Expsrimental data
prasented in-Reference 6 show that ‘tho minimum critienl diamoter
of 8 cadniume-wrappod infinite cylindor would bs 7 inches or WO,
in order to further demenstrate the saiety ef ths vroposcd G-inch~
'bom-sillcate_g,luq, pipe , & DIF canleulation was parfovmad on a gadnl yne
Smwapped cyllinder of U02F2 gmolution, and the Hgrg obipined for

thlg cylindap was coapared with the uaxxnum valus obininod fop

the -boro-silicate glus pipe. .

| The boron surface denstty of thé'Pyrez pipe was 6'.:ut5u Zrow
~data given in Ssction 3 to be: ' .

‘2.23 7*?3}&“ 0.037 ?*mg vrb.bs‘b.&h. - b, 03’5’5#»‘1 - . 2,59’(,{7)'
X

E perimsutal data on relative effsctivoness of varieus sontiol
waterialg, including cadmium and borogilicate glass of the typa.
vaed in Pyrex pips, wre given in Rszferonce 9. These datn show
that borosiljieate glass having this boron surfnes dansgity ls o
slightly moxe effective absorbax than i G.023 inch thick codniunm
shagat, Sinoca the difference in effcetivencss ig not large, Loy
ovar, 1t way be expected that the moxinum Kgpp for a C\dmiﬂm@
wrapped cylinder will occur at approxinately the same ursbium
.concentration in solution that gives tha waninmun Kogp for this.
_gless pipe. (See Fig. 1). A valua of 722 ga U=235/cnd solution
vag—salectad for this calculation - Thig corresponds o an
F/U~°3 ratis of 21, u. .

A DIT problem wes xun on a system that consimted of tho fo 11ewing
concentric regions ‘

1. UGoFg rolution core, with H/U-2358 = 31.8; outer radiug =
7. 660 cn (diameter = 6-1/32 in., same as pyrox vipo) .

2, 1/16ninch thick mtainless steoel wall with composition
aszumed to beo 71% Te, 11 Ni-and 18 Cx b/ veight

3. A 0.020 inch thach caduium region, vith & cadmlum donpi Ly

» (.1.14, P:’.

of 8,85 gm/»nD Thig corrasponds to {LICEISL: QiN=777; DoUKET: 70~8%

cadnium s.rface_density of~o.4h gm/cmz- e

SECTICH: SO0, SURPaRT: 922,13
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Ak £ valua of 0,836 was predicicd by DIF. This is graaiﬁ”
maximum value of 0,829 gLVEv by Figura 1 for the borg-g
pipe, It is, thercfore, concluded that the preopoied b:r

pipe is at least as safe for uranium soluticns as & E»i:ch
wrapped with cadmium, The results of this comparisgn ave al

with the relative effectiveness data given in Rzferanczs 9.

iy
»
.

tiCEESE: SH ‘717, LOCKET 70-562¢

s
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922 - Prepzration of Solid Scraps : ISSUED  OCTOBER 31, -1568
922, 14 - Boat Calcinnr System _ : .
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922, 14 Boat Calciner Szgtem

1.

. General

The drying and/or calcining of liquid and solid residues containing
uranium will be done in the squipment -shown on Sketch 922.14-III. Xo
known waterial with explosive or pyrophoric characteristics will be
processed in this system. This system is located in Bays X, XIII
and XVI as shown on Figure 92%14~IV; a hinimum of 4" north of Hoods
2-1-2, 1-L-14, and 1-L~1 Hoods and a minitum of 6' _south of 1-p-41

 Tank, 0 Tower Chloride Column snd DDU unit.

The equipment consists of an inlet and exit glove box, a low tempera=
ture furnace, a2 high temperature furnace, a cooling chambar and a
return tube for empty furnace boats. The equipment is built as an
.encloeed loop. ’ ‘

Process

In brief, the process cous¥sts of loading individunl furnace boats in
‘the inlet glove box. The boats ars pulled through the furnace and
emerge in the exit glove box. The residue remaining in the boats is-
removed, bottled and placed in storage. The empty boats are recycled
to the inlet glove box through the return tube.

The~filled~boats in tha hood will next be connected to boats already
in the furnace tube by mzans of hookad links on the boat ends, The
operator will then manually advance all the boats in the tube one
position. This will serve also to pull no more than two boats from
the furnace into the outlet glove box., The furnace slide valves may
be C1OSud isolating the furnace from the inlet glove box and cooling
section in the furnace.

The boats in the dischargs hood will ba inverted, tapped, and scraped
to empty them of as much of the residue adhering to them as possible.
This material will be brushed into the discharge funnel through which
it will £fall into & container not exceeding 4.8 liter capacity. The
empty boats will then be hooked to the chain of boats already in the
return tube., When boats are required in the inlet hood thay will be
removed from the return tube.

As contaliners not exceedino 4.8 liter capacity are filled with residue|
material they will be cappud and placed in the storage bunker for
further processing. . :

The combustion gases from the furnaces will be exhausted to the
existing 2-F~3 A & B Chloride Column Scrubbar. This scrubbar will
remove any uranium or other contawminants carried in the gases, This
scrubber is dascribed in gubpart 922,13,
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3. Nuclear safety

3.1

3.2

3.3

3.4

’ 3'5

Inlet Glové Box 2-5=4

© A single safe wvolums, safe geowmztry, or as received container of

feed is introducsd into the glove box for loading into furnace
boats. Due to -the method of operation, no more than one boat

'will be in the glovs box at one time. Since the oparation does

not require (nor is it prauticable) the lifting of the boats off
the floor of the glove box, the possibility of stacking or
spilling boats has been neglected, - :

The safety of the hood is assured since only one feed container
and one furnace boat (cross sectional area less than an equiva-
lent 5" diameter cylindevr) are allowad in the - glove box.

Furnace System 2~1~2 and 2-1-3

'Dimansions of the furnace tube, boat return tube and boats are

set forth in Talble 922,14-I, All have cross sectional areas

less than that cf an equivalent 5" diameter cylimder., Therefore,|

they are individually safe for conditions of optimum moderation
and reflection, It should be notad, however, that there are no
water connections to this furnace system and it may be considered
dry.

Slide Valves Between (Glove Boxes and Furnace

The slide valves are gﬂomatrically safe per Table XV of X-1019,
Fifth Revision. The discussion of Sprart 922,.14.3,1 above, is
applicable here,

Exit Glove Box 2~15

The ‘discussion of Subpart  922.14,3.1 above, is applicable here

In addition, the material’ entering this glove box w111 have been
through the furnace and should be dry.

.Product'Collection and Storagp Bottle_

The calcined residue will ba scraped from the boats and trans-
ferred to a safe volums bottle, not exceeding 4.8 liter capacity,
through a2 funnel in-the floor of the Outlet Glove Box. This is
shown on SLetch 92211&111 Therefore, these are safe individual
units..

T
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3.6

Interaction

The results of the 1nteract10n components of the glove box
furnace systems have been calculated-

Even with all the conservative estimates that were made, Table
No. 922.14-11 shows that the max1mum solid angle any subcrit
will be is 2.36 steradlans.

The most reactive unit would be a 1 gallon bottle (6" dia.
10" height). From Fig. 4, K-1317, this unit would have a .
base multiplication factor of approximately .6. This would
allow a-solid angfe of ~

-10K

e B (Allowable)-= = 9-610 =.3.0 steradians




GEOMETRY OF SUBCRITS

Configuration Cross Section | Equiv.

Subcrit (Cross_Section) Volume Area (Inside) Dia.

Furnace Tube 45" wide x 3-3/4"% high 18.2 sq. in. }4-13/16"
with 6" radius at tecp o

Boat Return Tube | &% wide x 4%" high 19.1 sq. in. |4-9/16"
Furnace Boats 3-3/8" wide x 3%" high| 4.25 liters |- 10.95 sq. in. {3-3/4"

Furnace and Hood
Filters

Unloading Hoad
Discharge Chute

Containers

Slide Valve at
Inlet to Furnace

Slide Valve at
End of Furnace

x 24" long .
73 ox 73" = 5-7/8¢
high '

Coniéal -

- 8" L.D, at top x 2"

I.D. at bottom
x 8%" high

6" 0.D. x 11-1/8"
overall height

6" diameter x 4-3/4"
wide

43 yide x 4% high.
x 7/8" thick

3.04 liters

4.4 lLiter

2.19 licers
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Furnace Tube - .52% | .05 .05 .05 -- £48 126 | <2412
Return Tube ) .52 - .05 .05 .05 £.05% | £.48 (£ 126% 217517
‘Filter on Inlet Box 2.236%) . 234 | -- small¥| small¥] small¥| <X.48 | 4£.126%| .. 1.92%
Filter on Outlet Box . & 234% 1,234 | emall®| -- | small¥} small% &.,48 & 126%) < 1.92%
Filter on Furnace Tube 236 | £.224% small®| small*] -- |’ 178 |£.48 | & 126%| < 2.00%
High Temp. Filter on Furnace |, 234%| & 234%| swall®| small®| ,178 | -- <48 | £.126%) = 2.09%
) . .
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INTERACTIGH CALCULATIONS - BOAT CALCINER

SOLID ANGLE CALCULATIOWNS

Formula used throughout the calculations -~ except as noted:

B
S=4 sin CA) (2)

SYSTEH

/\/ a2 4 W M g2 .

@) )

See K-1019, Fifth Revision,
Nomenclature,

1) O0f the furnace tube at the return tube
loaded and unloadad:

Where: A
to the far end
The assumption
wlll be on the
furnzce tube)..

B = 4.2" (The overall height of
T tube).

Page 44, Formula A.l.4.B for

33 1/2 feat (From the end of the boat being loaded

o

- with boats bning

of the discharge hood.
is made that all boats
canterline of the

the domed furnace

H = 16" (The center to surface distance of ths return
. to the furnace tube). :
_i 4.2 (33.5)
L= 4 sin (2) (12)
2 . .
Naoa? s &8 2 44 333 5) + dsy
177 12’ - | 12

LYCENSE: §13m777; DOCKET: 708

SECTYON:

900, SUSPARY: 922.14

Interaction Calculations =~ Boa
Lylindar. System‘972 T\ | S

i
- PAGE
1

L. 07 _3.
Ll o3

¢ fon

>

{

'iAPquCPD

_ISSUED:- CCTOBER 31, 1568
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Solid Angle Calculations (continued) ' .

L = .52 steradians.

Hote: 1In Table 902,14-1I1, the solid angle of tha return tube
subtended at the furnace tube 1is also indicated as being
.52 stpfcdlano. This sam2 type of extrapolation has been
usad on the angles subtended by the other pleces of
'equipm°nt.

, 2) 0Of the furnace and return tubes at the absolute filteré:

A = 33.5 feet ]
B=24 1/2" !
C = 37-3/4%" (77" + 1/2 (5-7/8") ~ 38" = 4-1/4")

33.5 .375

Na=yg st G )

4/(16.75)2 + (3152 /1/(.188)2 + (3152
JL = ,234 steradians . |
3) Of one of the absolute filters at either the return tube or
‘ the furnace tube:
A=8"
= gu
36-7/8" (77" -38" - 221/8M)
R = .05 steradians

=
I

4y of the high tempsrature filter at the absolute filtar on the
furnace tubzs =~ and conversely:

A= 8"'~ oo . ; : . |
B = gn ) ’ - ’ I
H =18" (98" - 77" - 3%) - Y

fL= 178 steradians

LICEHSE: SKM~777: DOCKET: 70-82

SECTTON: 900, SUBPART: 922.1

922.15-V Interaction Calcula;ig
Boat Caleiner System .o .

FAGE 2. OF __3

- 4T e

APPROVED

—— R

ISSUED: OCTORER 3)., 1908
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Solid Angle Calculations (continued) R ‘ I

5) Of the storage rack at the furnace tubs:

Note; For this caICulatlon, the storage rack was considered
to be a rectangular solid. .
98" = g'an .
72" = oM :
6'9-1/4"

~ L = .84 steradians

A
B
H

nnn

6) Of the residue bottle at the funace tube:

The formula used in this calculation was:
L) =2 7ﬁf (1-Cos ©) :
Formula A.3, K-1019, Fifth Revision, Page 44

15"
\/(15)2 + (3)2
L 6.28 (1-. 98)= .126 steradians

where: Cos 0 =

7) The Overhead Storage Tanka have a 5" diameter and are
separated by at least 10 feet, assuming infimite length.

© {2 =24 10"
h sin e = 120" = .08 )

Since there are 6 tanké, .
L1 ( Total). = 6 x 2= 6 x .08 = ,48 steradians

8; Other equipment such as the 1-L-1 Hood, the 1l-L-14 Hood, etc.,
.are separated from this system by greater than 5' and their
~interaction effects are coqsidered'nggligible.

. {LICEH S SH3M777; DOCEET: 70-82%
SECTLOﬁ: 900, SUBPART: '922.14

e o

922,.14-y Interaction Calculatic
Boat Calcindr System

PAGE __ 3 _OF 3 ___
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922.15 - Hood 2-IL-2 and Pulverxzer 2 K- SUPERSEDES  MEU

922.15 Hood 2~«1-2 and quyerizer 2-K~1

1. Process and Equipment Desecription
1.1 Hood 2-L-2

This Hood 1s 30" deep x 84" long x 42" high. The section
housing the Pulverizer is 48" long and is connected to the
adjacent chamber by a sllding vertical dooxr. The drive motor for
the Pulverizer is externally mounted. Ventilation to the Hood
is provided by three ducts leading from each end of the Hood
and the withdrawal chamber to an existing exhaust system. The-
air from the Pulverizer chamber is filtered through an absolute
filter before entering the present exhaust system which has
additional filtering. Thé air from the entrance and with-
drawal chamber passes into the present exhaust system before
additional filtering. See Sketches 922.15-I and II. Materials
are collected in the 5" ID x 12" long hopper containers 2-X-1
or l-gallon bottles. " = .7

1.2 Pulverizer 2-K-1 . ) M . . .

The Pulverizer 2-K-1 will be located in Hood 2-1L-2. A total
, of one gallon will be permitted as a batch. The material is

‘ hand fed from one gallon containers into the Hopper at the top
of the Pulverizer. The receiver vessel for the Pulverizer 1is

a 5" dia. x 12" long container with 3" diameter neck which also

. ‘ powder. The same vessels are used as hopper containers and are
designated as 2-X-1. As an alternativeé, a standard one- gallon -
container may be uaed._

2. Nuclear Safety

Individual containers will be eithér 5" in. dlameter or one- gallon
in capacity. Only-two containers will be allowed in the hood and
they will be separated by one foot edge-to-edge from each other.
This hood is ‘located at l¥ast -5' from any other equipment with SMM
in it and its interaction effects are considered negligible.

‘P
.

serves as a transfer container for further processing of the .5._9"
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CUNIET

FIED NUCLEAR

- Het Cut~-off Saw

1.

General

"A modified power hack saw located in the Maintainence Shop may
be used to disgssemble fuel units. The saw is modified by the
addition of a sump draln, settling bulb (capacity one quart)
and a 5 gallon reservoir tank for coolant liquid. The coolant
tank will be packed with Raschig Rings. A recirculating pump
will provide coolant flow from the coolant tank to the part in
the hack sdw. The coolant flows by gravity from the saw. table
through the settllng bulb back to the reservoir. .

Nuclear Safety

Only one unit at-a time will be processed. Disassembled pieces
will be immediately removed, cleaned, wiped dry and transferred
- to storage or introduced to the vrocess line.

The coolant will be limited to not more than 350 grams U-235.
This will be accomplished by checking the settling bulb for
building of solids and subsequent clean out. This check and
cleanup will be performed at least daily when the equipment is
in use. However, it is expected that most of the solids will
be retained on the sav table which will be cleaned off after
each individual use.. The coolant tank will be checked with a
Gamma Portable Monitor. to note material. buildup

”_.C‘?‘RPORAT!ON pace. + OF 1 N

-7 LICENSE: SNM-777, Docket: 70 820 Approvad
~ SECTION; .900 - RECOVEPY OPERATION

Subsection: 929 ~ Proce=SLng ISSUED GCTOBER 31, 1968

Subpart: 922 - Preparatlon of Solid Scraps

* 922.16 -~ Wet-Cut- Off Saw ) SUPERSEDES NEW

N

922.16

-
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C ORPORAT o PAGE

.+ LICENSE:

~ SECTION:
Subsection;
Subpart:

o

" 900 - RECOVERY OPERATION

L3 TR

SN4-777, Docket: 70-820 . - Kpproved

920 - Processing ISSUED  OCTOBER 31, 1968

922 - Preparation of Sold Scraps

922.17 - Milling Machine SUPERSEDES " EW

922.17 Milling Machine

1l

-

General

A wet milling machine located-in the Maintainence Sh0p may be
used to disassemble fuel units, remove excess cladding, etc.
This mill is' mddified to use the Wet Cut Off Saw Coolant System
as described in Subpart 922.15. Also, a coolant system con-

* sisting of 4 - 5" diametér pipes, 36" long, spaced a minimum of

18" center-to-center apart may be used. This array of pipes will
be located 2 minimum of 4' away from the milling machine, This
alternate coolant system is shown in Sketch 922.17-I.

Nuclear Safety.

.Same as Subpart 922.15. The pipe coolant systém will have a

_solid angle of .88 steradians.’ From Table XVII, K-1019, Rev. 3,
a 5" cylinder has an allowable interactlon of 3.2 steradians.

Contribution From Nearest Pipes : .
d=5", L=36", L/2=18", h=18" + 2.5" = 20.5"

."Ilf = %g ‘sin o wvhere tan o = L/2 = 18" = .88
' B 20. 5"
_lov L

= So s (+67) = .49x.67  sin e = .67
- .326

Contribution From Furthest Pipes

a=3", L=36", 1/2-18", n=V1smi1sn = Y48 = 25.4%

-y

..( ). =24 - . _ L2 _ 18" .
h sin'e where tan e h 25 4 = .71
o =
WAL (.58) = .394x.58 'sin e = .58

= .228
Total Iﬁteraction
CE L2 = 326 % .326'+ .228 = .880 steradians .

»>
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922.18 - PEXTO Splitter

- SUPERSEDES  NEW

2.

1.

2.

922.18 PEXTO Spliter

General

ThlS splitter is used to remove fuel plates- from fuel. units which are

It is also located in the Maintenance Shop.v

roll swaged together, etc,

Nuclear Safety

Only one unit will be proceésed at a time.

...-

ﬁisassembled pleces will
_be immediately transferred to storage or introduced to the process liné

47 .




Only one unit or ﬁlate will be processed at a time.

will be immediately transferred to storage or introduced to the process
‘area.

3

UN”E‘I'D I F\‘L. "‘AI"” T
C O R PORATI!I OUMN PAGE 1 OF 1 .
“LICENSE: SiM-777, Docket: . 70- 820 oo Approvad
~ SECTION: 900 - RECOVERY OPERATIOV ;
" Subsection: 920 - Processing - ISSUED OCTOBER 31, 1968
Subpart; 922 - Preparation of Solid Scrap A
922.19 - Alhgator Shear o . .l supeksepes  NEW
N
922.19 Alligator Shear . _ . :
1, General
This shear is used to cut fuel plates or units. It is located in the
Maintenance Shop.; '
2. MNuclear Safggx

The cut pileces

.'.-'-_;‘I .
Lt £

J'
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" LICENSE: SH-777, Docket: 70-820 A S
. SECTICH: 900 - RECOVERY OFERATION ‘- pprovad
~ Subsection: 920 - Processing : ' Ly
Subpart: 923 - Dissolution of Scrap Materials» ISSUED QCTOBER 31, 1968 |
: 923 l - General ) .
, - ' R e el T SUPERSEDES  NEW
923.1 -General

-This equipment is used for the cafe dissolution of solid scrap materials
containing uranium up to and including fully enriched. These materials
may have been previously prepared for dissoluticn in other. arsas of the
plant or may be in the form as received from the chipper. Safety is
based on either safe geometry equipment or by the use of batch limitations
utilizing adindnistrative controls,

1. Process Description

Activities include, but are not limited

to, tlhe following:

*

a) Dissolution of U~Zr in small chunk (chips) form.
-b) Dissoluficn of U-Al in small chunk piece (or platelet) type
form,
g c) Dissolution of U02-Zr02 éype écrap materials
d) Dissolution of'U-Zr ér U—Alléfﬁe plates or rods,

‘e
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o
“/LICENSE;  SNM-777, Docket; 70- 820 SRR s Approvad
. SECTION: 900 - RECOVERY OPERATION ~ ‘
Subsecticn 920 - PrOCESSing , ISSUED OCTOBER 31) 1968
Subpart: 923 - Dissolution of Scrap Materlals . :
923.2 - Tray Dissolvers System . o SUPERSEDES  N&W
N\

923.2_,Iray Dissolvers System

1.

General

The tray dissolvers are typically used for the dissolution of solid

.. uranium bearing scrap: A batch is weighed, measured and packaged in

Glove Box 1-L-1 or Hoods 1-L-14, 1-L-9A, 2~L-2, or 2-L-3, (ref
Subpart 922.2, 922. 3, 922.4 and 922.10 respectively)

The batch is-transferred by hand to the’ tray dissolver where it is
spread uniformly over the surface of ‘the tray. A measured quantity
of -acid or other solvenf is sprayed onto the material filling the
tray. When dissolution is complete, it is adjusted as necessary for
extraction and then drained by ‘gravity to Filter 1-F-6 and from the
filter by vacuum to Holding Tank 1-D-36. When Tank 1-D-36 is filled,
the solution is transferred to the Assay Tanks 1-D-3 or 3 D-12. :

Eqpipment and Nuclear Safety

2.1 Tray Dlssolvers 1-J~5 A and,B

.

The trays are 4 inches high by 26-1/4" wide outside dimensions.
A drain pipe is located near one corner of the tray for solution.
and solid removal. :

The dissolutiou batch will be limited.tovo.887 kg U-235.
All solids will be removed from the tray before ‘recharging. !
Solution and solids are dralned from the tray through a one inch-

pipe.

_The maximum solid angle calculated for the tray dlssolver (l ~J=5
- A and-B) 1is less than 0.5 steradians.
-L '-A
The nuclear safety of ‘these trays is demonstrated in the Nuclear
. Safety Evaluation for the Tray Dissolvers

2.2 Filter 1-F-6

This filter is similar to the dissolvers, being 21" square and 2"
deep. It is located inp Hood 1-L-3B. Nuclear safety is assured
by the safe slab height. The only solids collected on the filter.

.. will be the insolubles from the dissolution step. These will be
removed as necessary, insolubles not to exceed one inch depth,
pacKkaged in a one ga110n polyethylene bottle and transferred to
storage. The filtrate is drained through a one inch pipe to
1-D-36. :

" The solid angle calculated at the filter 1-F-6 is less than 0.6

~mnandd A

ave |
[ BN
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Subsection: 920 - Processing ISSUED  OCTOBER 31, 1968
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923.2 - Tray Dissolvers System . o SUPERSEDES  NEW
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2. Equipment and Nuclear Safety (contiﬁped)
2.3 Tank 1-D-36"

‘This tank is 5 inches in diameter and hence nuclearly safe. The
tank is filled by means of vacuum transfer from the pan filter and
is emptied by gravity or. low pressure alr., A moisture alarm is
‘installed in the vacuum line to detect any liquid entrained to the
vacuum system. .

2.4 Fume Sc1ubber 2~ X-l (See Sketch 923. 2-II)

Vapors, duSt and mist from the 1-L-3 hoods are washed in a 14"
diameter. vertical venturl type scrubber with internal spray
nozzles. - A horlzontal pan 45" long by 20" wide and 6" sloping
to 12" in depth serves as a plenum for separating the liquid from
the scrubbed gas. This pan drains to 'a 5" diameter vertical sump
approximately 5' long. The liquid level in this sump is assured

“by a 1-1/2" diameter overflow pipe.return to the tray 1-J-5. A
vertical demister section in the exhaust duct from the plenum
removes entrained droplets from the gas.

The sump is 5" in diameter. 'The overflow position prevents build-
up of solution into the plenum chamber. Frequent inspection and}

or cleaning of the plenum chamber will prevent any accumulation of
material. The sump will be periodically drained and recharged with
fresh solution to insure a concentration of less than 5 g U/1..

2.5 Hood 1-L-3A, B, C - T o

. These hoods contain the Tray Dissolvers l-J-S.A and B. Fumes °
from these hoods are washed in the Fume Scrubber 2-X-1.

2.6 Physical Air Breaksi.

Chemical reagent tanks of unsafe geometry will be separated from
the uranium process stream by a physical air ‘break.

2.7 Beaker or Bottle Storage

A fixed beaker of bottle _storage rack will be installed under the
Hoods 1-L-3 A, B, and C.--The rack will be approximately 30" from
the bottom of the hoods, 6" off the floor, 12" from the wall and
12" from the froat of the hoods. ' ’

The rack will accomodate up to eight covered containers of 1
gallon volume or less. Bottle or beaker stations will be located -

on 16" centers.

The containers are a safe volume and the centermost bottle subtends
a solid angle of 1.96 steradians and has an allowable solid angle
of 2.36 steradians. Details of the rack location are shown on
Sketch 923.2-1 . .
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I.

I1.

III.

GENERAL : ' - .

The tray dissolvers have inside dimeansions of 24" x 24" x 4" with a volume'of
37.7 liters. The nuclear criticality safety of the tray dissolvers will be
checked using data in TID-7028., This evaluation will be performed Gy
determining the nminimum critical mass for the trays.

CONCLUSIONS : ' : ' .

The calculations which follow indicate that the minimum critical mass with full
reflection top and bottom is 1,387 kgs U~235. This occurs with a 13.2 liter
system which has a 4 in., height corresponding to the maximum tray thickmess. Since
the tray height is 4 in., top reflection is comsidered essantially impossible.
Therefore, under actusl conditions(full bottom reflection and no top reflection),
the critical mass is greater than 13 kzs U~235., A maxinum batch sizz of 0.887
kg U-235 was szlected so that the tray would be suberitical if either double
batching or full top reflectien should cccur, or double batched & partially
reflected,

CALCUIATICONS

The" following formulas were used-

(2

5 2 o (22405 ) 7'

g \v+A R+ 2 A
2,405

wc‘[B__z.__

&
For a 10" ¢ x 4" cylinder

vV = 1,287 27/1n x 4" = 35, lqu from Table B-13, ¥-1272
Y= 5" x 2,5 cnfin = 12.7 cm
h = 4" x 2,54 cmfin = 10.16 cm

"A info CY]-Q

n =
By = 45fon = b

AR 6 cm from Fig. 3, TID-7028 '
2 5.8 9.8 .. 5.8 . _9.8 5.8

By + ) 7 =350 t4%0
g (12 7162 | @o.16+12)¢ 8.7 @216 33

' 2
0.0166 + 0 0200 = 0.0366 cm

,,.2__‘1.92- =26-635—625c—-246in.
y‘c 5191 6.35=1 m

d = 4,92 in

LYCENSE: SFU~777 DO”hLT: 70f82(

.

el e YN o 13 'T: 923.2
O, ~2.0 kg u-235/L . SECATON: 900, SUBRAR

i 1 ® g o T

From Fig. 10, TID-7028, the critzcal density is

Nuclear Safety Evaluation = Tra
pissolvers

oy

vage __ X . COF 6 -

M =vVP = 5.14.0 x 2.0 kg U-235/& =

| 10.28 kg u-235

» - [APPROGVED

'ISSUED: OCTORER 31, 1968



II1.CALCULATIOHS (Continued)

For a 14" ¢ x 4" cylindér
V= 2.523,671n'x 4" = 9.29}?from Table B-13, Y-1272 °

= 7" x 2,54 cmfin = 16,4 cm
h = 10.16 cm

E/h = 47{4u = .285

A= 6 cm from Fig. 3, TID-7028

B 2=—~—-—-—-—-5'8 e 9.8 5 = 5°82+ 9"82= géf+9ég-—0.0115 +
& (16.4 + 6) (10.16 + 12) (22.4)°  (22.16) -
0.0200 = 0.0315 cm®
2,405 L
V= 53555 - 6.35 = 13.6 - 6.35 = 7.25 cm = 2.86 in
[ ) )
From Fig. 10, TID-7028, the critical density is
F’c = 0,223 Kg U~235/.7
M = 9.29.0 x 0.223 Kg u-235/0 =[2.07 kg U-235)
For a 16" @ x 4" cylinder '
v = 3.295 £/in x 4" = 13,24 from Table B-13, ¥-1272
= 8§ x 2,54 em/in = 20.3 cm
h = 10.16 cm
TASIE A =
v 4/{6,. 0.25
A = 6.05 from Fig. 3, TID-7028
g 2. 5.8 b 9.8 o 58, 9.8 8, 9.8
& (20.3 + 6.05)2 (10;]_6 + 12.1)2 (26.35)2 (22.26) 695 496
0.0084 + 0.0200 = 0,0284 cm™>
_ 2,405 _ o e o Cpac . |
= 53 - 6+35 = 14.30 - 6.35 = 7.9 en 3,125 in

d = 6,25"
c

From Fig. 10, TID-~7028, the critical density is _
LICLISE: St

WMa777; DOGEEL: 20+

B s

P =0.105 Kg U-235/.8

Dissolvar

: SLCT-()”. 000 C'Y"‘;J'JVF 23 2
- 13.20% 0.105 xg u-235/0=[1.367 rg Dozas] PoCiiem: P00 EvEMTE 2
\ INuclear Safety Evaluatlon - Tz
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III, CALCULATIONS (Continued)
For a 18" ¢ x 4" cylinder . o

vV = 4.17J£/in x 4" = 16,70 from Table B~13, y-1272

Y= 9 x 2.54 cm/fin

h = 10.16 cm

= 4/ =
pé fgn = 2.22

N = 6.1 from Fig. 3, TID-70Z8

22,86 cm

2 _ 5.8 9.8 5.8

9.8 5.8 9.8

B o e i - = & =
& (22.86 + 6.1)°  (10.16 + 12.2)%  (28.95)2 (22.36)2 840~ 500
0.0069 + 0.0195 = 0.0265 cm™ >
2.405 o - B
r‘c = 0.163 bad 6.35 bl 14‘80. 6.35 - 8.45 cm = 3-33 irl
d .= 6,66 in
c
From Fig. 10, TID~7028, the critical density is
P = 0.09 kg U-235.€
M = 16.7.8x 0.09 kg v-235/.€ ={1.503 kg U-235]
Now check for a cylinder with a 3.5" height
For a 10" x 3.5" cylinder ’
v = 1.287./in x 3.5" = 4.5.¢ fron Table B-1.3, v-1272
Y= 12,7 em ‘
h=3.5cmx 2,54 emfin = 8,89 cu
bf = 3.50p, = .35 |
AR6 cnn from Fig. 3, TID~7028
2, 9.8 . 9.8 9.8 _
Bg 0.0166 + 5 . 0.0166 + > 0.0166 + 736 0.0166 + 0,0224

(8.89 + 12) (20. 89)
= 0.0390 cm? :
o 2.405
¢ 0.198
dc = 4,56 in

v - 6.35 = 12,15 - 6,35 = 5,80 cm = 2.28 in

From Fig 10, TiD-7028, the critical density is
P &b Ke U-235/.€.

fsECrIOoN: 00, SUBPART: 923.2

Nuclear Safety Evaluation = Tre
.Dissolvers .
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I1I. CALCULATICHS (Continued)

For a 14" @ x 3.5" cylinder - ' . .
v = 2,523 £/in x 3.5 in = 8,83 £from Table E~1.3, Y-1272
Y = 16.4 cm :
h = 8.89 cm

"3/4""'

= 6 cn from Fig. 3, TiD~-7028

2 = 0.0115 + 0.0224 = 0.0339 cm~2

Y = 2.40'5 - 6.35 - 13.07 - 6_35 = 6.72 cm = 2.65 in
c 0.138%

dc'= 5.3 in |
From Fig. iO, TiD-7028, the éritical density is
@ = 0.48 kg u-235..6.
B =P = 8.838x 0.48 g U-235/¢ =[4.24 Kg U-235

For a 16" ¢ x 3.5" cylinder
v = 3.295/in x 3.5" = 11,53.F from Table B~1.3, Y-~1272
f‘" 20.3 cm
h = 8,89 cm .

= 2 ¥ = ,22
W= 32 e
M= 6,05 from Fig. 3, TID-7028

Bg2= 0.0084 + 0.0224 = 0,0308 cm 2

2,405
M 0.176

d = 5,76 in
c

- 6.35 = 13,66 = 6.35 = 7,31 cm = 2.88 in

From Fig. 10, TID-7028, the critical density is

P, =0.2 kg U-235/.4

M_ = 11538 0.2 Kg U-235.¢ =[2.31 rg v-233)

LICERSE:
T

_.

Bii=777; DOCIET: 70-E2

SEGTION:

503,

s

SUBPART: 923.2

{Nuclear Safety Evaluation - Tra
Dissolvers
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II1I. CALCULATICHS (Continued)

For a 18" ¢ x 3.5" cylinder

v -4.17,€VinAx 3.5" = 14.64@ from Table B-1.3, Y-1272

]‘l

it

22,86 cm
h

o 25 -

A = 6.2 cm from Fig. 3, TID-7028

it

8.89 cm -

l

B 2

N 2‘*9:’-635==1415-6.35-78cn-3071n
c 0.17

- 0.0069 4 0.0220 = 0.0259 cm >

d = 6,14 in
c -
From Fig. 10, TID-7028, the critical density is

Pc = 0,19 Kg U~-235/-2

N = 14.6 %% 0.19 kg U-235/£ =[2.77 ks U-235|

As can be seen, the minimum critical mass occurs with a 4" height.

Since tha "tray height is linmited to 4 inches, the addition of sufficient reflector
to cause complete reflectinn is essentially impossible, Eveluating for this
condltiou and using the most reacLLvu arrangamant (16“ g = 4" high cy‘indﬂr)

V= 13.24»3-.
Y= 20,3 cm

= 10,16 cm

h/d = 0.25

?\‘n = 6 OJ Cm

Py b= 2.5 cm frem Fig. 3, TID~7028

B 2 __. .8 : + 9.8 5 = 5.8 5+ 9.8 5 _Zég P
‘ 8 (20 3+ 6, 05) (10,18 + 6.05 + 2.5) (26.35) (18'71>,

\D
W

—-—-—-——00084+00"80~00364c*12
350

TICENGE: Srw-777; DUCKET: 70-82

SECTIOH: 900, SUBLART: 923,2

Dissolvers

Nuclear Safety EValuation ~ Tre

s o o s o P St S o
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IIf. CALCULATIONS ) (Continued)

Yy = 2.405 | 6.35 = 12,65 = 6,35 = 6.3 cm = 2,49 in
c 0.19 A 1
d, = &.98"

From Fig. 10, TID-7028, the critical density is

C.>1 ke u-235/£

M > 13.24 x 1 kg v-235.4 >[13.2 xg v-239

Therefore, undar actual conditions, the tray would be subcritical even if

double batchead,

Toe evaluate the effects of a partial reflector on the top, an extrapolation

length of 4.5 cm was assured:

13.2.6
20.3 cn
10.6 cm
0.25
6,05 cm

V=
Y=
h =
h/d =
AT

i

4,5 em

b4

5.8 9.8

5.8 9.8

g = 7 *+
(20.3 + 6.05)

w
.

[e 4]
w

9,
*t %29
5

|

69

w

2.40
« 177

r =
c

d = 5,7 in.

c 7
Frem Fig. 10, TID~7028, the critical density is

P

= 0.20 kg U-235/10.

(10.16 + 6,05 + 4.5)°

= 0.0084 + 0.0228 = 0.0312 cm >

= + =

26.35)2  (20.71)%

= 6.35 = 13,59 =6.35 = 7,24 cm = 2,85 in

s Sii4~2773 LOCRET: 70-8

M =13.2.4 x 0.20 kg v-235.€=[2.64 kg U-233

Therefore, the tray would be subcritical if
double batched and partiaslly reflected,

900, SURBALY: 923

Nuclear Safety Evaluation - Tr
Dissolvers -
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BEAKLR OR EQOTTLE STORAGE RACK UNDVP 1-1~3.A, B, and C B : ' el

CASE I =~ Centermost Bottle in Rack (1 gal. botLles - 6" ¢ x 10")

A. Bottles on each side of centermost bottle

= 6", L = 10", 1/2L = 5", h = center~to~center spacing = -g-= 16" -

”" ’ - .
8 1 - :
12 | -
. = %‘l‘ sin @ = 75 (0.36) = 0.923 x 0.36 = 0.33
L2L . 5 o ' ‘
tan e = h 13 0.39
sin © = 0.36

A, B(Tot:ml.) =2x ../LB =2x0,33= 0.66 steradians

B. Trays above centermost bottle

Assume the 2 trays plus the tray filter form one large tray
voa R 24" 4 24" + 24" = 72V, b = 24", h = 11.5" + 3Q" - 5" = 36,5"

Using Eqn. 4.a, Appendix 3, K~-1019, Rev. 5
. abcos @
Do = T
q
cos B =

R i

Assuming the centermost bottle directly below the center point of the
plane formed by the tr:ays,

h = q
N = azb - 12 x224 = i;gg = 1.3 steradians.
T q (36.5%) .

€. Total-interaction

- (Total) = N\ (Total) +.AN._ = 0.66 + 1.3 = 1.96 steradians

TICENGE: Suti=777; mnﬂ" 70-82

SECTION: 900, SUREALLY: 923.2

“Interaction Calcula tions'
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D. Allcwrable Inteiaction

o

"For a critical, reflected infinitely long cylindar

d - = 5.4" = 13.7 cm,r = 6.85 cm and b _ =  from Fig. 10, TID-7028.

V' = T b 4' . ) - 2‘. '
A eyl 6.35 em frem Fig. 3, TID 7028
3?2 2
2,0 A N 5.8 b0 =58 5.8
B, ™ 7 7 o 3 3 % 174.2
(xr +A) (h + 2A) .(6.85 + 6.35) 3.2 _
0.0332 cu”2
At criticality
8% =382 =0.0332 cm 2
M g
ASsume M o 30 cm? o
For a bare, onz gallon container o
i d = 6" = 15,25 cm, r = 7,625 cmn and h = 10" ='25.4 cn
A = 2,5 cn fron Fig; 4, TID-7028
p2. % o _ar? . 5.8 N 0.8 -~ .
= ) p) 7 )
8 (r+? @+2A)° (76254 2.5 (5.4 + 5"
28, 4 <28y 28800 e 0,0565 + 0,0106 = 0.0671 cn”
(10.125)° (30.4)° . T4 ’ .
1+ 2
_ f By 14 (30%0.0332) _ 14,996 _ 199 4 e
eff 2 2 1+ (30 x 0.05671) 1+ 2,013  3.013 *
M B

L (allowable) = 9 = 10K = 9 = 6.64 = 2.36 steradiars

CASE II - Tray to Bottle

A. Nearegt.Bottle
’ 1"

r ==_-g—— = 3", h = 36,5"

‘“’ﬁ" 297 (L = cos €) = 2 x 3.1416 (1 - .998) = 6,283 x 002 = 0.0126

. _ . '  steradia:
. h .o ’ ’ . 5’” = H -;'-" . I'T\ e s ‘ ":I.;:-I-" 70 '
cos 9 o= :1: where q =1/r2 + hz e I /13(*1. ZLREIXL.igl. 5.1.77 / ] DQ(!}\L-.. . ‘I(" 'f.

- ] ‘- R .

= 36 - ISECTION:. 900, SURPARY: 923,

= 36a 5" . . : ¥ : - ’
3760 - . . Interaction Calculations

=.0,998 | E ‘ . ‘ -

Pa o A
:Pn.o.'.': _,....:.2.«-. .01. ran 3

- -
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B-

C.

" Assume all bottles are same distance from the trays for ease of _

A1l Bottles . : . o . bl

____

calculation

= = -A2='- adian
Jj~ Total 8 x.FLB 8 x 01.6 Q 1.sterﬁd1ans

Allowable interaction

From the "Nuclear Safety Evaluation - Tray Dissolvers" the minimum
eritical condition occurs with a 1.387 kg mass, 16" diamster, 4" height
and geometric buckling of 0.0284 cm”2,  Under op°1atin¢ conditions,
each tray is limited to ..887 kg U-235, So, .

v =7Tr2h =47 (8") x 4" =¢T (20.32 cm)” x 10.16 cm = 13- (

. .'= Actual Mass - . 887 kg U=235 o .
j system‘ System Volums 13 0 068 kg u 235/J?

Fron the data on Table IV, DP-532 for a Lranium concentration of
0.0682 Kg U-235/,é. S .

M2 = 0.02}5 cm -2

Assume M = 30 cm?
For a bare 16" dia. X 4" high cylinébr U*th a max, mass of 887 kg U~235.
d= 16" = 40,6 cn, r = 20.3 em and h = 4" = 10 16 em - !

A= 2,5 cn from Fig. 4, TID~7028

2 's.8 9,8 _ 5.8 "-9,8 - -5

Bg - : 2 + . 2 R 2 519
(20.3 + 2.5) (10.16 + 5%  (22.8)  @5.16)°. O

E§~—§ 0 0111 + 0 0426 = 0.0537 ca -2

2 2 . :
LW B 14 (30 x .02151 L+ 645 _ 1.645
14 M2 B 2 1+ (30 X .0537) 1+ 1,611 2,611

Keff = 0.63

-11-(allowable) =9 =10K=09 = 6.3 =2,7 steradians

TICRNER: St/ 77; DockLTs J0-07

'SECTION: S00, SUBPART: 923.2
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1-

General, Process and Equinment Dascription

Uranium bearing scrap, either alloy or cocmpound, that does not
require the use of a plaskic or tefloan linad dissolver way be
dissolved in this processing equipment. By design, the equipment is
nuclearly safe, consisting of two vertical 5" dizmeter columns of
stainless steel approximately 9'0" long, connected by a 2" diameter
crossaver near the top and a 3" dizmeter crossover at the bottom.
Columns sre reduced to 3'" diameter befora the 3" diameter crossover
tee. The charging port of the equipment is in Glove Box l-L-4.

The scrap is weighed out in glove boxes or hoods such eg 1-1-1,
transported to the air lock attachad to Glove Box 1l-L-4, and charged
into the scrap basket (3" diam:zter) throuoh the charaing port.

Acid is charged to the system from the Nitric Acid Gage Tank 1-D-27,
(12 gallons capacity) Distilled wzter is charged from the 6"
dizmeter pyrex measuring tank. A welghed catalyst is added in the
saira manner as the scrap. The solution is circulated by introducinﬂ
air to a vertical riser between’ the columns. .

The uvrenium containing sclution is transferred through the Filter
1-F-244 (7-1/4" % 7+1/4" = 6") or similar type to the Assay Tank
1-p-34 for sampling and weiphing.

The fillter czke consisting of low uranium acid insolubles will be,
transferred in safe geomatry containers such as 12" x 12 x 1-1/4"
trays, 1 gallon bottles; 5" 1.D, containars to the appropriate
drying cven, for example, 1-H~8 and Hood 1~ L-l4 dried and the
residue handled as described in Subpart 902, 3.

Air introduced into the dissolver for mixing is vented through an
air separator and demister, the Dissolver Vent Condenser 1-E-7,
Cyclone 1-%-2 and to the 2sX%1 Scrubber.

Condenser 1-E- 7 acts as a reflux condenser returning the condensed
liquid to the dissolver. Those which enter Cyclone 1-X-2 are
stripped of any remaining entrained rnoisture and the liquid collected
in a 4" dismeter by 5' long stainless steel pipe which is vented

through a fumes cover before discharge to the atmosphere,
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1. Cenarul, Process & Equipment Dazcription (cqntinuﬂd)
) 1.1 Glove Box l-L~1&
e
- This item of equipxant is constructed of stainless steel with
ovarall diwmznsions of 37" x 20" x 27",
1.2 Dissolver Vent Coadanser leg-7
This condenssr is a singlé pass water cealed
condensar and is less than 5" I.D. by 11-3/4" long.
1.3 Cycloné 1e¥=2 ' o
Cyclone is fabricated of stainless steel, 4" diameter body
reduced to 1" for drain to vented tank.
1,4 Nitric Acid Gags . Tank l-D=27 | J—
~mmw'l.‘his tank (12 gallons capacity) metexs nltric acid to both the
; linad and unlined dissolvars. TYeed’ for ths tank 1s from- the
i nitric acid head tank 1-D- 6 R . :
. An arnoopherir separation is que in tby process inlet to the
- dissolver to pravent soluticn-from the unlined dissolver,
1-J-4  being pressured iato tha auxiliary tanks,
Lo 5 -
i 1.5 Distilled Water Gage Tank
This tank (" diamster x 48") holds approximately 21 liters
- water., Fead for this tank i5 from the distilled water tcnk
in the utilit} OO,
. An atmospheric separetlon is made in thp dlséharoe lin2 from
the tank to the dissclvers to pzevent solutlon from being
* pressuraed into the gage tanks.
2. Equipment and Nuclear Safety; Unlined Dissolver System

2. 1

Dissolvar 1l=J-4

The nuclear safety of the individual components of the dissolver|
1=J-4, 4is assured by the 5' diameter or smaller components.
The maximum solid’ angle calculated for the dissolver-is less
than 3 steradians. .

.There are four tees in the dissolver system, the largest of

which is 5" x 5" = 2" vhich is equivalent to 4,2" diameter tee,
This is safe par Table III of TID-7016, Rev. 1.

Insulation on tha dissolver components consists of a non~
absorbent foam glass, :

. .
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Equipment and Nuclear Safety, Unlined Dissolver System (continued)

2.2

2.3

2.4

. Two one gallén containers are provided, one for solution in the drip -

2.5

Condenser 1-E-7

TheAcondeﬁser 1-E-7 is.a safe S" diameter. - It is located above the
dissolver by one common centerline with the dissolver leg and as
such makes a negllgible interaction contribution.

*Xclone 1- X-2

The-Cyclone 1- X-2 is a safe diameter.. Since it is used for vapor.
disentralnment interaction effects can be neglected.

Any liquid separated by the cyclone will collect in the safe 4"
diameter by 5! long tank. Since these condensables will have littlg
or no uranium, interaction effect can be neglectedg but for
additional safety this tank is more than 24" from the dissolver
legs.

Filter Press l-F-24A

The cooled adjusted solution may be filtered on filter press l-F-
24A; a stainless filter press, to. remove acid insolubles. The low
uraninm filter cake is transferred to safe geometry containers such
as 12" x 12" x 1 1/4" - trays, 1 gallon volume containers or 5" ID
pipes to the 1-H-7 calciner or processed through utilitj hoods befoxe
drying and handled as described in Subpart 923.3.

This filter is 7 1/4" x 7 1/4" x
K-1019, 5th Rev.

The s0lid angle subtracted at the filtar is less
than 1 steradian. . .

pan under the Filter Press and the other for solids removed from
the Filter Press. .These containers are separated from each other
and durounding equipment by 18". ‘

-t

Inéeraction _
The maximum solid angle subtended at the dissolver is less than 1
steradian.

-

Fig

x 6", a safe geometry per Table XV of _;:
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923.4 Teflon Lined Dissolver System

1.

2.

‘dissolver charge port. Acid is added through a 2" diameter pipe on

Ldlssolver system by- means of a Pump, 1- P- -8, which is piped into the

Dissolver Charge Glove Bok 1-L-13

The transfer bottle containing- the scrap will be transported from the
counting glove box 1-E~1, the 1-L-11 hood, or the 1l-L-14 hood to the
dissolver charge ‘glove box, 1-1-13. The scrap transfer bottle is
introduced to the dissolver glove box through the air lock provided
and the scrap charged in to the dissolver scrap basket through the
opening provided. Nitric acid is charged to the system from the mnitric
acid guage tank 1-D-27, hydrofluoric -acid is charged from the HF guage
tank 1-D-30, water is charged from the six inch Pyrex measuring tank
and alumlnum nitrate solution is changed from the 3-D~4 header (6"

x 48").

Nuclear safety of this glove box is assured by the use of the safe
volume one gallon transfer bottle ‘one load at a time and that the
material is in the dissolver before the addition of the reagents.
Although the guage tanks 1-D-27, 1-D~30, and 3-D~4 and the water tank
are not safe for nuclear solutions:containing more than 5 gms/liter of
uranium, alr gaps incorporated into the piping from the tanks to the
dissolver prevents any nuclear solutions from entering these tanks.

Teflon Lined Dissolver 1-J~1

Basically, the unit consists of one vertical six inch diameter pipe and
one vertical four inch diameter pipe commected by a three inch diametéf| -
plpe at the top and by one and one-half inch diameter pipe at the B
bottom. The two legs are separated by three-feet eight~-inch on centers
These are Btandard schedule 40 steel pipes that have been lined with
teflon. .The outside surface of ‘the six inch pipe has been covered with
a cadmium sheath having & minimum thickness of 0.030 inch and a
maximum thickness of 0.055 inch. The six inch dissolver leg has also
been reduced to three inch diameter before:.the insertion of the three
inch diameter crossarm at the top of the dissolver to eliminate
intersection prohlems. A 3.70 inch 0.D. by 3.18 inch I.D perforated
teflon tube is inserted in"the six inch dissolver. leg and Serves as a
container for the material to-be dissolved

The dissolver is charged (maximum charge will’ be 6 kg of uranium) as’
indicated in Subpart 923.4 and a blind flange is used to clase the .

the four inch diameter leg. The solution circulates around the

1-172" téflon lined pi pe connectlno ‘the bottoms of the two vertical
legs. or an airlift which lifts the solution by airvfrom the 1 1/2" pipe
connecting the bottoms of the two verticle legs up to the 3" dia. pipe
connecting the tops of the two wverticle legs. Tracing around the
vertical legs provides the required heating and cooling of the dissolvey
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Fumes and vapors generated during the dissolution process are vanted
from the 4" diameter leg, through a demister, a condensing section
(vater cooling coil), and & 4" diamater cyclone, 1-X-1, Tha non=
condensable gases dischargs to the 2-X-1 Scrubber and the liquids
drain from the cyclone to a 4' diamater receiver tank. Since these
condensables have little or no ukanium, interaction effect can be
neglected but for additional safety this tank is wmore than 24" from
the dissolvar legs.

When dissolution is complete, adjustmehts are made as required by
the job to make tha liquor suitable for extraction. These adjust=~
ments could include reducing the excass acid, addition of chemicals,’

- etec, The liquor will then be cooled by using water in the tracing

lines and then the Yasch transferred through a filter 1~F-24D to the
assay tanks for sampling and weighing.

Huclear Safety of the Teflon Lined Dissolver 1-J-1

Figure 3 of TiD-7015, Rev. 1, shows that a 6~inch diameter with a
ona~inch thick water reflector (nominal reflection) is safe for
solutions having an H/U-235 ratio greater than 20 (1000 grams per
liter). Thaz total wall thickness of the dissolver exclusive of the
cadmium sheath and other external covarings is less than one~half
inch. For thicknssses up to 2-1/2 inches, steel as a reflector is .
equivalent to water (page 9, K~1019, Fifth Revision). If it is also

- assumad that the teflon lining is water, the reflecting material

insid=2 the cadmium sheath is equivalent to one-~half inch of water.
Therefore, the dissolver is safe with a nominal reflector. Howevzr,
nominal reflection cannot be guaranteed during normal operation and
further steps must be taken to insure safety.

A considerable amount of published critical data has been compiled
and is included in AML-5800, "Resactor Physics Constants,'" Table 3-65
on-page 248 of ANL-5800 lists critical parameters of water reflected
stainless steel tanks of fully enriched Uo,F, solutions,

The critical height of water reflected stainless steel cylinders has
been plotted versus U-235 concsantration in Figure 903.4~II. From
this it can be seen that the minimum critical height of 6~1/2 inch
and 7 inch diamster cylinde¥s occurs in a concentration range of
400 to 500 grams U-~235 per liter.

Further exénination of the data shows that tha net change (increase) -
in eritical height with a raduction in diamater is greater for
smallay diameters than for larger dizmeters, This is more appavent
in Table 923.4-1. . . o : ‘
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3. Nuclear Safety of the Teflon Lined Dissolver 1=J-1 (continued)

The effect of a cadmium sheath .020 inch thick (.44 grams Cd/cmz) on
the same cylinders is tabulated in Tables 3~67 and 3-68, pages 249 and
250 in AHL~5800 and is also plotted on Figure 923 4-II1. " In this casc,a:
8 inch diameter cylinder was the smallest critical cylinder,

These data have also been plotted in Figure 923, 4-171as critical height
versus diameter. For purposes of comparison, water reflected,
cadmium sheathed-water reflected and unreflected ‘cylinders hnva been
included. From Figure 9234~111, it is apparent that the addition of
the cadmium sheath shifts the critical height versus diameter curve
toward the curve for unreflected cylinders, - It is also evident that
the slope of the cadmium sheath curve and unreflected curve is greater
than the curve for water reflection. Extrapolation of the caduiuvm
sheathed curve indicated that an infinitely long cadmium sheathed -
water reflected cylinder must be greater than 7 inches in diamster to
bz critical. A modified one group calculation (see attached evalua-
tion)pade for a concentration of 400 grams U-235 per liter (optimum
for the 8 inch diamster cadmium shzathed tank) indicates the diameter
is 7.4 inches. :

Examination of the data shows that the cadwium sheath increases the
critical height of the 8 inch cylinder to that of a 6~-1/2 inch
cylinder without the.cadmium shzath. Similar results are achieved

by the addition of the cadmium sheath to a 9 iuch cylinder, i.e., the
critical height increases to that of a 7-1/2 inch diameter cylinder
without tha cadmium shieath., Thus the cadmiwm sheath has th° effect of
reducing the diamzter by 1-1/2 inches.

The inside diameter of the teflon lined dissolver is 5.8 inches and
from the above discussion, it is concluded that the addition of the
cadmium sheath to the outside of the dissolvar makes this a safe

‘diameter for an infinite length even in the event of water reflection.

The data of Table 3-84 in ANL~5800 shows that the interposition of
stainless steel between an enriched uranium solution and its water
reflector increases the critical height for. stainless steel thicknesses
up to one~half inch, From this it can be concluded that the application
of the above critical data’ (which was observed for vessels with 1/16
inch walls) to the dissolver (with a total wall thickness, including

the teflon lining, of less than 7/16 inch) is not in error, but in

fact is probably somewhat conservative since the effect ef the wall
thickness between the solution and its reflector has not been taken

into account.’ :

To maintain the integrity of the cadmive sheath, the sheath will be
held in place by steel straps paiated with a pqu_ tey resin,

. The maximum solid ang Ta subtendad at the 6! diameter cadnluﬂ wrappad

leg of the dissolver is less than 1 steradian.
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4. Fume Hood 3-L-6 .
A 24" x 30" x 48" plastic fume hood is located 24" east of tbé.south
leg df the 1-J-1 Teflon Lined Dissolver. This hood will hold either the
1-F~24 B Acid Insolubles Filter or the 3-F-6 Tray Filter. Details of
. this arranaement are shown on Sketch 923, 4 - V. -
5. Acid Insoluhles Filter 1~ F-24B
The cqoled_adjusted solution may be filtefed.on_filter press 1-F-24B, a
stainless filter press, to remove acid insolubles. The low uranium
filter cake is transferrbd in safe geometry containers such as 12" x 12"
x 1-1/4" trays, 1 gallon volume contalners or 5" I.D. pipes to the 1-H~7
Calciner or processed through utility hoods. before drylng and handled as |-
described in Subpart 923.3.
This filter is 7»1[4" x 7-1/4" or 6",'a“éafé geometry per Table XV of .
K-1019, Fifth Revision. The so0lid angle subtended at the filter 1-F~24B
is less thian one steradian.
6. Tray Filter 3-F-6 '

Cooled adjusted solution is'filtered on a Vacuum Tray Filter 3-F-6 to
rémove acid insolubles. This filter is the same as the Acid Insoluble
Filter 3-F-2 (Subpart 923.6) and is 19" x 25" x 2" deep.

Two one gallon containers are provided,
under the Filter Press and the other for solids removed from the Filter
Press. Those containers are separated from each other and surrounding
equipment by 18" , : :

one for solutfon in the drlﬁ“p53-:**




STAINLESS STZEL WATER REFLECTED CYLINDERS

H/U~235 = 43,9 (538 grams U-235/liter)
From Tables 3«65 and 3-77, ANL-5800

Diamester, - Critical Height, . Het Increassa,
Inchas Caa, Cu,

10 14,9 ‘ 2.9 (10" to 9"

9 : 17.8

8 21.9 4.1 (9" to 8")

7 32.7 10.8 (8" to 7"

6 1/2 ©47.1 4.6 (7" to 6 1/2)

6 . 118.4 71.3 (6 1/2" to 6")
5.8 ' . 118.4 | 71.3 (6 1/2" to 5.8%)

estimated
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1.

923.5 Assay Tanks 1-D-34 A, B, C, D, E (Sket¢h 923.5-1)

Process and Equipment Deseription .

These tanks. (5" diameter by 10'6" long) receive adjusted filtered
solutions from the Teflon lined Dissolver 1-J-1 and 3-J-2, unlined
Dissolver 1-J-4, and the Tray Dissolvers 1-J-5A and B, the All Purpose
Hood 1-L~18, and the miscellansous solution Hold Tank 1-D-43 . for
sampling and welghing. The proper Assay Tank is rolled into place and -
the flexible.connections made. Assay Tanks are fitted with physical
spacers to maintain a minimum surface-to-surface distance of 24"
between tanks. The row,of tanks form a planar array. Solution from the
appropriate Dissolver is valved into the Assay Tank. When the tank
has filled, the required samples for Accountability are obtained.

After sampling and weighing, the solution is transferred to the
Exrractor Feed Tanks 1-D- 9A to F which .are each 5" diameter by 45' loag)
capacity 45 gallons, and will serve as feed to the Extraction Column.

Equipment associated with the Assay Tanks are as follows:

a) Scale 1-W-2, 220 kgs capacity, beam capacity 50 kgs., 1000 g. dial,

2 blank beams to provide tare.
b), ‘Demister for the removal of entrained droplets in the air stream,
3" diameter by 18" long. :

Five inch diameter vent bottle as backup protection for any 11quots
that may carxy past the Demister. ' .

c)

Nuclear Safety

The maximum solid angle subtended at the Center Assay Tank 1-D-34C is
less than 3. ? steradians, oy
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923,6 ~ Acid Insgluble'plssglve; System SUFERSEDES * NEW
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923hé Acid Insoluble Dissolver System (Sketches 923,6-I, II, &'III)

i--

 The transfer container containing-the uranium bearing material will be

“from the 5" dia, Acid Gage Tank 1-D-30,
diamater Pyrex measuring tank,
from the Header 3-D-4,

- equal to or Yess than 4" diaumeter,

Dissolver-Chargg Glove Box 3-1.-2

transported frem the appropriate glove box, hood or storage area, The
transfer container Is introduced to Dissolver Glove Box 3<L-2 through
the air lock and the material is charged into the charging port of

the 3-L-2,

Nitric acid is charged to the system from the Nitric Acid

Gauge Tank, 1-D-27,

Nuclear Safety of Glove Box 3-L-2 is assured by'Lh» use of a single

safe voluma transfer.
also a 1" drain line’
3-F-2, Although the
Header 3-D-4 and the
containing more than

incozporated into tha piping from the

Hydrofluoric or Hydrochloric acid is charged
Water is charged from the 6"
Aluminum nitrate solution is charged

ceontainar in the glove box at one time, There is
from the bottcm of the glove box to the Tray Filter
Hl“o3 Gauge Tank 1-D-27, the Aluminum Nitrate .
water tank are ot safe for nuclear soluticns
5 grams U-235 per liter of solution, air gaps
tanks to the dlssolver‘pLevnnts

any nuclear solutions from entering these tanks,

Acid Insoluble Dissolver 3-J—2

lined steel pipes, all of which are

All te2 and cross. areas- have been ;| .-
reduced to proper diameters to eliminate intersection problems, Criterila
from Page 20 and Table III, TID-7016, Rev, 1, were used to evaluste
intersecticns, Except for intersections, all pipes have a2 minimum
separation of 24" so that interaction effects are neglizible,

The ba31c unit consists of Leflon

The-dissolver is charged as indicated in Subpart £23,61 and a b11nd
flange is used to seal the dissolver charge port, A basket of ‘
suitable material will be used when necessary in the charging pout- 6£
the dlssolver Acid and water are added through a 1¥ diameter pipe
on the 4" diameter charge leg. The 'solution circulates around the
dissolver system by introducing air to the one inch diameter verticle
air lifts. Solution heating and cooling is provided by 1" diameter
steam jacketed verticle heat exchangers in the air lifts. Additional
heating is supplied by pre-heating the air prior to entry to the air
lifts. . , _

Fumes and vapors generated during the dissolution process are vented
from the top of the dissolver, through a demister and a water cooled
Condenser, 3-E-2. The non-condensable gases are discharged to the Fume

Scrutber, 2-X-1, and the condensed liquids drain to a 4" diameter '
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. 923,6 -~ Acid Insoluble Dissolver, System SUPERSEDES * MEI
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3.

4‘--

s,

tcid Insoluble Dissolver 3-J-2 (continued)

. interaction effect can be neglected, but for additional safety this

- and transferred to storage, Details of this equipment are shown on

Vent Trap, 3-%-2.  Since these condenu_blea have little or no uranium,

tank is more tham 24" from any-other portion of the Acid Insoluble
Dissolver, When dissolution is complete, adjustments are wmade as
required by the job to make the liquor suitable for extraction, Thase
adjustments could include reducing the excess acid, adding complexing
chemicals, etc, The solution will be cooled by applying water to the
jackets of the air lifts, The batch 1s transferred through a Vacuoum
Pan Filter 3-F-2, which is located in’ Hood 3-L-1, to 5" diameter

Filtrate Holding Tanks 3-D-Z A & B, The filtrate tank contents are
transferred either directly to Extractor Fead Tanks 1-D- 9's, or the
Assay Lanku, 1-D- 34'u_ :

Acid Insoluble Filter 3-F-2

The. cooled adjusted solution is filtered on the Tray Filter, 3-F-2 to
remove acid imsolubles, This filter is similar to the 1-F-6, being
approximately 16" x 25" and 2" deep, It is located in the 3-L-1 Hood,
Nuclear Safety is assured by the safe slab height, The only solids
collected on the filter will be the insolubles from the dissolution
step. The solids will be removed, &s necessary, to insure that the
insolubles do not exceed one inch depth, stored in a safe container

Sketches 923,6-1IV & V,

Filtrate Storage Tanks 3-D-2 A & B o T ' TR I

These tanks are nuclearly safe 5" diameter Stainless Steel Tanks,

The transfer from the Filter, 3-F-2 to the Filtrate Storage Tanks,
3-D~2, A & B is accomplished by means of vacuum, The vacuum line is
equipped with-a moisture trap and alarm similar to the one on 1-D-36,
the Tray Dissolver Storage Taunk, to detect any liquid entrained in the
vacuum system, Details of this equipment are shown on Sketch 923, 6-VI,
The equipment arrangements are shown on Sketech 923, 6- VIII,

Condgnser 3-E-2 --.-..

The Condenser 3-E-2 is a safe 4" diameter tube and shell hzat ex-
changer, It is fastened to the top of the demister section,
immediately above.-the dissolver,.. . : -
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Subszction: 920 ~ Processing .
Subpart: 923 - pissolution of Scrap Materials ISSUED QCTOBER 31, 1968
923.7 = large Tray Dissolver Systen
.2z il 2T | SUPERSEDES  NEW
" 923.7 - Large Tray Dissolver System

1.

- over the raterial into the tray.
i scrubbad 1in the 2-X-l scrubbzr in the vent system,

2,

‘the Pump 3-P=3 from the tray discharge and connecting the Pumnp 3«P~3

Genaral ;

The pre-ve;ahed prepared uranium bearxing fuel material will be
transported from the appropriate glove box, hood ox storzge area to
the tray dissolver where it is placad unifomly on the bottom surface
of the tray. A measurad quantity of dissolving solution is metered
Acid fumes from the hood axe :
When dissolution
is complete, the solution from the tray is transferred by Pump 3-Pw3
through the 3-X-3 Trap, a mesh strainer, the 3-F=3 A or B Filter, and
3=E~3 Condensex to the Overhsad Storage Tanks 3«D=3 A & B. When the
overhead tanks are full, the solution is adjusted as necessary for
extraction and the solution is recycled for assay by disconnecting

.to the overhsad tanks for rscycle. Undissolved solids are retained
in a 2-1/2" D strainer bag, Strainer and cartridge filters serve as
a back up to prevent carry over of solids inte the hzad tnnks.

Hydrofluoric acid is charged to the system from the 1-D-35 PVC Head
Tank. Other acids such as Miiric are chzrged when required from
overhead gage tanks: Water is charged from the 6" diameter Pywex
Measuring Tank. Aluminum nitrate is charged fyrom the 6" diameter
Pyrex Gage Tank 3-D=~5, The equipment and its arrangemant is shoun
on Sketches -923,7~Y and II. A flow dlagra is included as Sketch
923 .7~III. ' :

Equipment
2,1 Tray Dissolver

3-J~3

The tray 1s.4 inches high x 73 inches long x 25 inches wide
outside dimensions, A 3" D draln cup is equippad with a mash
strainer to retain acid insoluble material,- The dissolution
batch will be Limited to 1 kg. U-235. Ov=r£lov from the tray.
dissolver will be on to tha floor of tha hood with the lip of
the hood not to excead 1/2", thus not exéeeding & safe slab.

2.2 Storage Tanks 3-D=3 A and B

These tanks are 5" in diameter and hence nuclearly safe.- Thay
"are positioned horizontally between the 1=D=10 A, B, and C
Stovage Tanks. The tanks are filled by the 3-P-3 Pump and ave
normally emptied by gravity. The possibility of drainage of the
storage tanks back into the tray dissolvzr will be precluded by
disconnecting tha discharge line and Pump 3~-P-3 after soluticn
transfars from tha tray diesolver,

2.3 Tj.?y Dissolver Bond 3~Led

This hood contains the Tray Dissolver 3~J-3. TFumes from this
hood are washzd in tha Fume Scrubbzr Z-X% 1.

»
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2. Equipment (continued).

2.4 Heat Exéhanzer 3-E-3F

This Cooier, 3-E-3, is a safe 3" diameter tube and shell, single
pass heat exchancer. It is located in the back of the hood
below-the tray level. ’

2.5 Filters 3-F-3 A and B
Two polishing cartridge type filters remove any solid fines from
the solution. Each filter is less than 5" in diameter and one
gallon in volume, ' Filters are spaced & minimum of 12 inches
edge-edge ‘from each other and a minimm of. 24 inches edge-to edge
from any other uranium bearing equipment.

2.6 §H?EE Tanks .

Two 4" diamater x 12" long-all Cushlou surge tanks located approxit
: mately 18" above the 3-F-3 Filters. Fressure indicators are
' installed at the top of these tanks. These tanks redude the

excess pulsin"»of the 3-P-3 pump which could cause the pipe welds .
to break. ’ . :

2.7 Fume Hood - 3-L-5

A 24" x 30" x 48" plastic fume hood is located- 30" west of the. ey

Large Tray Dissolver Hood 3-L-4. This hood will contain the 3- -F=
5 Tray Filter. This hood is vented to the 1-B- 4 duct. .
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Tray Filter 3- F~5

Cooled adJusted :olutlon is filtered on a Vacuum Tray Filter
3-F~5 to remove acid insolubles. This filter is the same as
the Acid Insoluble Filter 3-F-2 (Subport 923.6) and is

19" x 25" x 2! deep.

' The sources of feed to this tray filter

may be from'the 3-J-3, 1-4-1, 1-J-4.0r 1-J-5 dissolvers.

The

2.9

2.10

filtrate from this filter ‘may be piped to the 1-D- 36, 3-D-3,
3-D-9 or 3-D-10 hold tanks.

Hold Tank 3-D- 10

-

A 5" diareter by 15 foot long (maximum) solution Hold Tank
3-D~10 is located 24" (center to center) south of the 1-D- 36
Hold Tank and 36" northwest of ths Fume Hood 3~IL~5. Flltrate -
solution will feed into this tank from the 3-F-5 or 1-F-6
filters. This tank will be vented to the 2-X-1 scrubber and
will be used primarily to air- sparge solutions prior to assay.
The feed from this tank will normally.go to the 1-D- 34 and
3-D-12 Assay Tanks, or the 3-D-3 Overhead Hold Tanks- or "possibly
the 1-D-41 Extractor Feed Tank. A demister and moisture: alarm
system 31milar to ‘the 1-D-36 Hold Tank moisture alarm system
will be installed in thé vacuum line from this tank.

Ovarflow Bottle

An 11 liter OVEIflOW bottle is plOVided for the-3-D- 3 at B
Storage Tanks.

3-L-4 Hood a minimum of 12" avay from: the 3-E-3 Heat Exchanger
and 6" above the floor. .

e

This bottle is located on the south side of the =
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I. GENERAL .
The large tray dissolver has inside dimensions of 73" x 25% x 4.
The fduclear criticality safety of the large tray dissolver will
be checked using the data .in ‘TID-7028. This evaluation will be
performed by determining the minimum critical mass for the trays.

II. CONCLUSIONS

The calculations in Subpart 923.2 (Kuclear Safety Evaluation -
Tray Dissolvers) indicate that the minimum critical mass with
full reflection top, and-bottom is 1,387 Kg U~235. This occurs
with a 13.2 liter system which has a 4 inch height corresponding
to the maximum tray thickness. Since the tray height is & inches,
top reflection is considered essentially impossible. Therefore,
under actual conditions (full bottom reflection and no top
reflection), the critical mass is greater than 13 kgs U-235. A
maximum batch size of 1 Kg U-235 was selected so that the tray
would be subcritical 1f either double batched or full top
reflection should occur, or double batched and. partially reflected.

II1. INTERACTION

. 1. Contribution from 1-D~10's, 3-D-3's and 1-D~16 Overhead
Storage Tanks : .

d=5", assume L=¢5 so sin & = 1, h= 135" o

| 10" . S o

_’_rl_=..2..d_ i = eeemee oz 1{
=17 sin e = 955 ¢ . 074

since there are 6 tanks overhead

L (Total) = 6 x <D= 444

2. Contribution from Heat Exchangér 3-E-3
a=3"," L 2* 72", L/2 23 368", h = 24"

g g 2d . vz 36" _
2w h sin o - | where ‘tan-e% =% Al 1.5
11 = ,
64" (_:u) = .25%.75 sin o 75
‘ = .187 o ,
3. Contribution from Polishing Filters 3-F-3A and B
‘o d=5", I=3 x,length of 1 filter =2xl2!= 24V, Lf2=12", 36"
L 121
"(7"'3 ="?'£l' sin o .- where tan 0:3:--:[-"-1{—Z = 30" = .33
. h e .
, LICENSE: Shh-7/7 "DOCKET: 70-82(
v o SECTION: 500, SUSTANI: 923.7
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“III. INTERACTION (Cdnt.)

<

"
;gn (. 316) = .278“.316

= .088.

/5 Coﬁtribution from Hold Tank 3-D-10

. . d=5",
. 1
—Jj%l# = %é 8in o = %gn = 200

B

sin e = /316 °

L=15' (assume L=~'ts and sin o = 1)}, h= 50"

5. Codtribution from 11 liter Over Flow Bottle

d=5", L=48", L/2=24", h=3ev -
5 =~§g sin e
1o
= 6" ( 56)
= ,276 x .56
= .156

6. Total Interaction
AL ¢ Totaly =
7. Allowable Interaction

. For a safe mass, K-1019, Rev.

L12

.where tan ¢ = ——

24
= 367
~ .67
sin e = ,56

,(Total) +...%Jlaf= 1 075 steradians

-

5 indicates K = 0,65

£y =9-10K = 96,5 = 2,5 steradians

JLICERSE: Sw-777; DOCKET: 70~821
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923.8 Verticle Hold Tanks 3-D-9 A & B

1, Gensral

Two 5" diamster schedule 40 ctainless steel verticle hold tanks are
provided for premixzing and holding of solutions from the various
dissolution systems, These tanks are located a minimum of 36" edge to
edge from the 1-J-1 and 1~J-4 dissolvers and the 3-L-4 and 2-L-3 hoods,
The tanks &re spaced 36" edge-to-edge from each other and one located at
the south end of the solid concrete block wall which separates the 1-J-1
and 1-J-4 dislovers, - Details of these tanks and their location are
shown Sketches 923.8 - IMIL, ’ |

SHM bearing acid solutions will be transferred to these tanks from eithelr
the 3~F-2 Acid Insoluble Tray Filter, 3-F-3 A & B Large Tray Dissolver
Cartridge Filters, 3-F-5 Large Tray Dissolver.Tray Filter, 1-F-24 A .
Stainless Stasl Dissolver Filter, 1-F-24B  Teflon Lined Dissolver Filter
or 1-F-6 Tray Dissolvers Filter, The two tanks will be ventad to the
2-X-1 Scrubber, The feed from these tanks will normzlly go to the 1-D-
34 Assezy Tanks, but an alternate route would be to the 3-D-3.3 & B
Overhead Hold Taunks or the 1-D-41 Extractor Feed Tank, A demister and
moisture alarm system similar to the 1-D-36 Tank system will be
installed in the vacuum line from the 3-D-9 tanks, )

2, Hiwclear Safetv.

Each tank has a nuclearly safe 5" diameteér, The solid angle subtended” |
. at the 3-D-9B tank is ,73 steradians, . :




Contribution from 3~9-94 | S S B

d=5", 1=180", L/2=90", h=36" + Z.5% = 38.5"

= 28 sin e .o whpre tan & = /2 o rQ" =2.88
h h s 2 =
-10" : ’ sin 8 = ,85%

38 5" ( 92) 6 x .92.= .24 sterédians

Contribution from 1-J 1

d=5, L=144", Lf2=72", h= 36" + 2.5" = 3€.5"

K]
%ﬂ sin o Where tan e = L/2=72" = 1.92
l“ 51( .89) = .31 x .89 = .28 steradians s

Contribution from 1-J-4

" B WS VQS?% =
d=5, L=120", L/2=60", h= Y36<1+36° = 1296+1296 = 51"-2 5" = 48, 5
2d

2d } Where tan e = L/2=60"
=T sein o . : h 48.5" =1.24
1o : ‘ sin e = .79

=B, 5n (.79) = .206x.79 = .17 steradians

Contribution from 1 Gal. Bottle in 2-L-3

d=6", L=10", L/2=5", h=36"42.5 = 38,5" -

_ . ) . - sz 5||
= %ﬂ sin o ] _ Where tan o= 38 5. ,1?
120 _ T . sin‘e = .129

= 38 5"('129) = -31'3.:- 129 = .Ol;IStef'adians

Total Interaction

Q= .26+ .28+ .17 % 04 = .73 steradians

Allowable Interaction

From K-1019, 5th Rey., the allowable interaction for a

5" dia. system is 3.2 steradians. : '
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923, 9 -Permanent Assay Tank 3-D-12

10

General

A verticle 5" diameter by a2 maximum of 18

long assay tenk will be

located in

Hood and 4!

Bay XiIV,
south 04 thc dissolver mezzanine stazrs

st of the 1-L-3C Hood, 8' north of the 3-L-4

The assay tank
will be vented into the 2-X-1 scrubber system and in over flow- line will
drain into & new 4" diemeter x 48" long over flow tank 3-D-14,

The 3-D-14 Over flow Tank will be located above the OX Liquor Tank Over
flow Bottle 1-D-N, 47" from the 1-J-4 Overflov Tank, <nd 5' from the
3-D-12 Permanent Assay anL.

This assay tank will receive adjusted, filterad soluticns from the

disolver systems or the 3-D-9 Hold Tanks for assay weighing

sampling,

, mixing and
After the weighing, mixing and sampling, the solutiom is -

transferred to the 1-D-41 Extraction Feed Tank by pressurized air,

Details of the tank and its

location &ve shown in Sketches 923,9 -

I-1T &

- III,

.

Nuclear Safety

The tank has 2 nuclearly safe 5" diameter

The solid angle is approxi-
mately .19 steradisns, ’

- ° LI
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1. Contribution form 3-D-14 and 0.K. Liquor Tank Overflow Bottle

d=5", h=height of both tank and bottle = 48" + 48" = 96"

L/2=48", h=60"- 2.5"= 58.5"

’ L Qn
Where tan o = L/2 = 48"

L0 R - ST o = Sgogn = 82
‘ sin o = ,6F
10" N
= S5 5 (+63) = .17 = .63 = .11 steradians
2. Contribution from 1-J~5B
a=24", b=4", q=h=60"
i) _ abh _ ab _ 24"z4" 96 in 2 03 steradi
q3 .7 42 (602 ~ 3600 a2 . steradians
3. Contribution from Other Equipment Fuxther Away
Assume AL o «05 steradians
4. Total Interaction
A = 11 4 .03 + .05°= .19 steradians
’
5. Allowable Interaciion
From K~-1019, 5th Rev., a 5" diameter sﬁstém has an
allow dble interaction of 3.2 steradians.
LYCENSE: SKi~777; DOCKET: 70-820
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924,11 - General ‘ ‘

: | SUFERSEDES  NEW

b~

Y

oo

Uranium solutions for rzcovery are low concentrations, 1eas than
5 grams U~-235 per liter. Ia tha casz of pickle liquors, the
concentration is nﬁr*all less thau 2 grams per liter.

Sawpling .
Prior to the start of processing of the solutions, each drum is
sampled for uranium analysis, In the case of known process solutions
(e.g. pickle liquor) received from another United Nuclear Corporation
Plant, this would be the shippers analysis with a check on at least
one drum per shipment, or compcsite of many drums for internal cuntrol
purposes,
For solutions reczived from other shippers, each drum is sampled and
analyzed., Also, in the case of unknowun process soluticns recefved
from another Unitad iluclear Cerporatisn plant, check samples will be'
analyzed on each drum. 1In all cases, tha highest analysis datermined
will be. used in ths deteymination of starting batch sizea,
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924.2 Pickle Liquor System

raaTR - am s =5 LTSS

1.

Process

SoluLion that has been received and accepted for processing is trans-
ported from the outs1de storage area set aside for pickle liquor
storage to_inside the facility, Bay XIX. These solutions are received
in 55 gallon drums. The uranium concentration is normally a maximus of
2 grams per liter. The contents of the drum are transferred to the

Raw Liquor Tank 1-D-12, (90 gallon capacity) by pouring with the aid

of the drum tilter attachme1t of the monorail hoist, or pumping or
syphoning Froa the drun,

The pickle liﬁuor'is treated by mixing with aluminum compounds if HF is
present. It is then neutralized by addition of ammonium hydroxide to
yield a solution approximately 3 molar with respect to nitric acid.

If required ammonium hydroxide is trénéferfed to the adjustment tank
from a drum located outside the tuvilding.

The treated pickle liquor is transferred to the Extractor Feed Tank
1-D-41, (1500 gallon capacity, 1200 gallons net capacity due to Boron
Pyrex Raschlng Rangs) through Filter -1-F-1 which is 4" diameter by
13 1/8" long. .

Equipment and ﬁuciear Safety, Pickle Liquor System

The nuclear safety of the start of the pickle liquof'brocess is aséu;éﬁ"”~"

by limiting the U-235 concentrations to less than-5 grams per liter
(normally.less than 2 grams per liter for pickle liquor) and limiting
each batch in the Treatment Tank 1l-D-12 to 350 grams U-235.

Controls against double batching Treatment Tank 1-D-12 exist since the
capacity of the tank is 90 gallons. The gallon pickle liquor batch
plus the required neutralivlng volume of chemicals will exceed half the
volume of the tank.

The quantity of ammonium hydroxide used is determ1ned for neutralizing
but not to cause precipitation. Should preéipitation occur, the 350
gram batch will assure safety. -

Extractor Feed Tank 1-D-41 safety is assured by the less than 5 gram
per liter concantration. In addition, the tank is filled with Boron
Basching Rings as tncnvp safety. The Filter 1-F-1 is safe geometry and
‘will filter any insolubles ‘and precipitate that may inadvertently

occur in Treatment Tsuk 1-D-12.

LY
- B

Since the solutions processed in Tanks 1-D-12 and 1-D-41 are less than
5 grams U-235 per liter interaction effects on and by these tanks can
be neglected.
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Subpart: 524 - Preperaticn of Liquid Scraps ___ISSUED OCTOBER 31, 1968
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- Other Liquers

SUPERSEDES

NEW

924.3 Qcher Ligquors

The processing of liquors cther than pickle liquor will be done the
sawe as described in Subvart 924.2 inzluding the spzcified concentration
-and bateh control proceduras.
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Uranium Solutions System
Uranium solutions for recovery with unknown concentrations and contained
in safe wolume ox safe gesumetry containers are adjusted and mixed with air

agitation in this eguipment prior teo assay (if required) or processing.
s Adjustmznt Tenk l-D-~43 is 5 inches in diamester and spaced a
pinimua distance of 17" edgz<to-edge vhich includes 12 inches of solid
concrete wall forming the adjacent hoods, 1l-1~17 & 1-L-18, (Ref. -

Subparts 922.8 and 922.9) from other U bearing containers.

The tank will be f£illed under vacuum and discharged under air pressure
through pipe lines 1" diameter or less to existing equipment.

,
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924.5  Low Level quu:d lzzta Svstem
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1

Lo level of contaminated liquid wa ste, scrap, or other residuas
genarated or recsived.fow plouessing rmust have -their volume reduced
for efficient storage and later processir ng.  The maximunm U=-235 con-
tent or batch of this material will be 350 grams U-235, although
normally the levels would be eupected to range from one-tenth to
one grau, Material will be analyzed both before and after volume
reduction to determine the total voluinz and Sid wass that may be
processad plus the disp?sition of the reduced volume material,

2. Incinexrztion of Contaminated Orzenic Ligquids (Such as the TBP-AMSCD
Hixture Discavded After Use in the Exkracition Column)

rganic. liquids, such as discardad TAP-ANSCO.solvent are samplad acd -
if .less thzn Z gm U/liter znd move than 30 ppm U, axe cousidorad :
contaminated end.a ccaptable for vacovery., Howewer, thease liquids
nced to be reduced in volume, This is accoaplished by coptrolled

, burning, In all cases, a batch will not contain cver 350 gm U-235

and a rax, volume of 30 gallons. Ash vill be cleanszd up and removed
to an approved safe storage countainer as each batch is completed,

Q.l Eauipuent - ) : E
Ecuipmzut for burning of this material consiats of a.5" diameter
scnedu1° 40 steal pipe mounted approximately 3 feet off the

round with the small '1/4" or 3/8" d1am ater tlvlng allowing
gravity flow.of ths liguid ontoc a tray wounta2d in a druwm which
has been perforated., 7The perforated drum allows free acecess of
air for combusition, The tray is less than 1" deep to insuré
2gainst any unsafe accumulation of dry ash. Egquipment will b2 lo-

»;cated 1pﬁrov'mnte1v 30 feat from the building od the wast sidz2 on

sandy soll inside the sazcurity fence ,_drums a minimum of 10 f£t..
apart. The feed drim will be rondemly packed with boro-silicate
(1on*n31 4%) Gliass Raschig Rings filled to the top of the drun as
a pecoa«gry safeguard .

2.2'§}gpe'ur -

LAY

The gravity fnkd drum t:ll b2’ charged Ulth up to 10 g °‘.llons of con-

teninated organic nuue ial, Tne valve COﬂﬂECL_nQ the drum to the

ig ' ignited and air sépple will .

G - smear fence or
b : for any

. Tha tiom will

T WeAY appros
T ot n azainst
itio q thez event
araksd during the
7ill be evaluated
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MODIFICATIONS: : C

(1) 1/2" Cross Connection From 1-D-43 to Vacum Header
(2) Tygon Fill Tube From 11'L Bottle Dolly

(3) 1/2" 1.D.S, Cross Tie To Discharge Tark to Either A STCHRE
the Assay Tanks or the 1-D-9. )
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2 ? P nfﬂﬂur» (continuaﬁ)

1k
excead thoss allowable in 10 CFR 20, If, in the opinicn of ths
Hzalth Physlcs Representatiive, cr the supervisor in charge,
burning should be discontinued due to changing wind conditions
or f£ox obher rensons, the flor of organic liguild will be shut

Jto burniag the s2cond batch to insure that concentrations naver
g

off, the fire zllewed ts die dowm
storage drum relburinzad to the bullk
is to be burnad until approved by

and ccol,

and material Iin the

storage facility.

Ho material

the shift supervisor and the

lzalth Physics Representative, tho will review the results of
thc analysis and who will approve in writing the burning '
operation.
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924.6 Aluminum Nitrate System ° ;
1. General

Aluminum nitrate is normally stored outside in the 1-D<1 Aluminum
Nitrate Tank 4s .an-alternate method, aluminum nitrate will be dissolved
or generated in.the 1-D-28, 500 331101 Aluminum Nitrate Make-Up Tank.
No uranium bearing material will be permitted in these tanks.

The aluminum ﬁitrate solution is transferred by Pump 1 to the 1-D- 64,
400 gallon Aluminum Nitrate Storage Tank on the third floor of Bay XX
Thls 1-D<6A was originally a strip acid tank.

The aluminum nitrate storage feeds by gravity from the 1-D-6A Aluminpm |-
Nitrate Storage Tank to all the aluminum nitrate headers throughout
the plant. Air gaps are incorporated into the piping betweesn all
aluminum nitrate headers, and the equlpment they serve to prevent any
nuclear solutiouns from entering these headers.
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aoe

sing of fully enrichad
extraction columms,

Solutiocus zEore flowing to unsafa geomatoy
equipnent.
1.1 Proczss

Activitiae in this arza inzlude:

1.2

zcid solutions frem the head
an crgunic solvent,

2) Extraction of vranium from impusie
end processing areas by eaploying

b) Scrubbing of the oifganie solvent with an aqueous soclution.

c) stripping the oxpanic solvent of thz uranium prasent,

d) Pzmaval of traces of organic sol;ent from the aqueous steilp
solution styream. : -
e) Clean up of ovganic eslvent before vecycling.

Equipmznt and Huclezw Safety -

The individual elmisents of the extraction ars safe by diameter -
the largest diamzter baing thres inches. The croas sectional arez
of the individual pulea column and Lts associated piping is less

than that of a five finch diameter.

The maximuwn interzcticn solid angle has been calculated as 2,38

steradians and ozcurs at colum 1-C-8. This was calculatzd on the
basis that each columa and its assnc1ated piping is equivalent to a
five inch dismetar. In that the coluwmns are actually three inches
diamester, the allowable solid angle is greater than 3.2 steradians.

The system has bzen dasigned such that uranium containing solution
cannot fleow inadvertently into unsafe geometry vessels or vwhare
this possibility exists such vassels have been protected by Raschig
Rings. Examples of such preventative mzasures are:

a) Tank 1-D~3 has bz en prntected by lowering the vent line 1" SCR
- from Column 1-~C~7 to a point below the bottom of l-D 3.

& such that tha raffinate is less

also the solvent recycled to
neentyation lass than 5 grams

chamictry. Thessz tanks
hig Rings.

b). Thsa chemistrf‘of tha
“thzr 0.1 grams U-235 per
Tank 1-D-5 will have a ura
per liter 25 2 ves
have backup protaction affoxd
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© 925.2 Extraction Column 1-C-6

-

Acid feed to the extraction cblumn (32 feet long by 3 inchkes diameterx,
vertically mounted and fabricated of stainless steel and glass) iIs trans-
ferred from the Extractor Feed Tanks 1-D-41 or 1 -D-9 through elither 6f two
Metering Pumps 1-P- 2A and -B.

The solution may then be passed through Filter Press 1-F-24C. This filter
press is identical to those described in Subparts 923.3.2.4 and 923. 4.5.
Two 1 gallon containers are provided, one for solution in the drip pan
under the Filter Press and the other for s0lids removed from the Filter
Press. These containers are oeparated from each other and surrounding
equipment by 18".- Details of the Filter Fress and Pump locations are
shown on Sketch 925.2-1.

Organic solvent is transfe*red to the Extraction Co]umn from the -Solvent
Feed Tank 1-D-5 through a metering pumip 1-P-33 and the organic head tank -
1-D=44.

As the two streams, acid feed and organic solvent, make contact in the
; extraction column, the organic stream selectively removes the uranium
from the acid stream which enters near the top of the column while the
organic solvent enters near the bottom. As the two immiscible solutions
flow, countercurrently through the column, the eritire contents are being
pulsed by a bellows type pulse generator, ’ )

The acid discharge from the bottom of the column extracted of uranium is ;r_;J*
. transferred as raffinate to either of the Slop Tanks 1-D-21 A and B by
means of gravity and held for further treatment.

The uranium bearing organic- solvent dlscharges from the top of the column,
flows by gravity as one feed stream to the lower portion of the Scrub
Column l-C-7.

J’
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