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- provides eight duplicates of the positioning frames used for the eight
types of columns used in the 202-5 Buiiding.

3.07 Fan House and Process tack, Building 291-5

This building provides the equipment for handling the ventilation ex-
haust from the 202-5 Building and for diluting the Dissolver off-gas be-
fore release to the atmosphere.

3.08 "Hot" Waste Lines, 2L0-8

Buried steinless steel lines are provided for routing "hot" waste
sclutions from the 202-S Building to the Waste Cribs, 216-3, or to the
Underground Storage Tank Farm, 2Ll-g.

3.09 Underground Sterage Tank Ferm, 2k1-S

Storage facilities for the highly radicactive wastes from the 202-8
Building are provided in the Underground Storage Tank Farm.

.10 Betention Besin, 207-8

The Retenticn Basin provides emergency hold-up storege for the
innocuous process wacies, cooling water, and steam condensate from the
202-5 Building. Thes: wastes are monitored for the nresence of radio-
activity as they enter the Retention Bazein.

3.11 Waste Cribs, 216-8

The Waste Cribs provide facilities for the disposal of condensates
from the 202-5 Building.

3.12 Laboratory Building, 222-S

The Laboratory Building houses laboratories for rrocess analytical
contrel, plant assistance to the Redox and TRP Plants, and research
facilities for work of a pleant assistance nature.

3.13 Wagte Disposal Building, 219-8

This building provides facllities for the disposal of radioactive
wastes from the 222-S Building.

3.1% Dry Waste Veult, 232-S

The Drj Waste Vault previdee disposal etorage space for dry radio-
active wastes from 222-5 Building which are too contaminated to send to
the burial ground.

5.15 200 West Area Facilities

The 200 West Area facilities which serve the Redox Plant are listed
helow:
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284-W -~ 2400-Volt Emergency Generator
2607-W -- Sanitary Waste Disposal System
2702-5 ~- "S5" Area Badge House

2501-W -~ TFence and Road Lighting

2503-W -- Eleotrical Distribution System
2505-W -~ TFire Alarm System

2506-W -- Teleophone System

2601-W -~ Raillroad System

2603-W -~ Roads and Walks

2605-W -~ Fences and Guard Towers

2801-W -- Ovcrhead Pipe Support System
2B802-W ~-- Steam Distribution System
2803-W -~ (ompressed-Alr Distribution System
2901-W -~ Water Distribution System
2003«W -~ Sanitary Sewer System

2904-W -- Process Sewer System

2508-W -~ Recovered-Mctal Transfer Line

Bs. REDOX PROCESSING BUILDING, 202-S

1, General Building Iayout

The Redox Processing Building, 202-3, is & reinforced concrete building
consisting of two mein structural components, the canyon area and the silo
area, The core of the canyon area is s process sectlon which operates et
very high levels of radioactivity; this section is separated from canyon
gervice areas by massive oconcrete shielding and ls operated and maintained
remotely. The silo area is located at the west end of the canyon. The most
important section of the silo area is that "hot" process portion which is
specifically designed for housing the long extraction columns in a mammer
such thet the column solutions will cascade from one column to the next in
a particular cycle, (See Chapter V.) The "hot" portions of the silo ares
are also operated and maintalned remotely and are separated from silo sexv-
ice areas by concrete shlelding.

The Processing Building is 467 ft. 6 in. long and 161 ft. wide; the
canyon area is 82 ft. 9 in. high (60 ft. akove grade), and the silo area
height is 131 £t. 10 in. (117 ft. sbove grade). An exterior view of the

building is ghown in Figure XI-k,

The bullding divides naturally, from the process point of view, into
canyon end silo areas., The canyon, lying on an east-west axis, contalns all
of the equipment for preparation of radloactive column foeds; for solvent
distillation, wasgte concentration and neutralization; and for treatment of

process gaseous wastes.

Operating, Pipc, and Sample Galleries are located on the north and
south sides of the Canyon. A Storage Gallery is under the South Sample
Gallery. AdjJacent to the Column Shaft in the Silo are five agueous make-
up levels, and above thg Column Shaft arc the Crane Level, Operating and
Sample Gallery level, and Feed Tank Level, Service aroas of the building
are located on the north, west, and south sides of the puilding. Service
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area facilities inmcluic offices, lunchroom, locker rooms, compressor room,
battery room, clectrical wancl roons, shops, chemical storage space, and
blower rooms.

Bulléding w»len vicws, at five different levels, arc shown on Figurces
LI-5, XI-6, and XI-7. Lonzlitudinal sections through the bullding are pre-
sented by Figure XI-5., Scveral voids in the building structure are shown
by this figure. BSuch voids came into being because their locotion is such
that the space is not usable, while at the same time there was no point
in filling them with concrete. One of the voids is located above the waste
tummel, another helow it, a third beneeth the Cross-Conyon Sample Passage,
and a fourth ncar the basc of the Coiumn Shaft adjacent to Elevator Shaft
Ho. 2.

The location of all major equipment ricces in the Canyon, Silo, Opera-
ting Galleries, and Aqueous Mcke-Up Levels is shown on Figure XI-9.

2. Canyon

2.1 General descrivtion

The Canyon is arranged with two parallel rows of cquipment cells
running east and woest, sceparated by & pipe tunnel, Heavy concrete shield-
ing walls, 5 ft. thick on the north and 5 f£t. & in, thick on the south,
separate the cells from tho Pipe and Sample Galleries. Light concrete
shiglding walls, 1 ft. 6 in, thick, separate the Pipe Tunncl from the cells.
The cells are sopareted by concrete shiclding walls, 4 ft. 6 in, or 5 ft.

6 in. thick. At the east ond of the cell rows a Cross~Canyon Passage at
Pipe Gallery Level and a Sample Passage at Sample Gallery Level connect the
north and south gallerics. The Railrosd Tunnel, which is used for bringing
in casks of irradisted uranium and removing equipment from the Canyon, is
adjacent to the Cross-Canyon Passage. A Remote Shop and a Decontamination
Room are located at the cast end of the Carnyon on the ecll floor level.

The SWP Lobby and H. I. Storage Room arc above the Decontamination Room ot
ipe Gallery Ievel. The Crane Maintenance Platform is located above the
SWP Lobby and H. I. .torage Room at Cranc Cab CGallery Level.

onyon ot various levels crc shown by Figures

Plan views of the o
anyon cross-scctions are shown on Figure XI-10.

<
ZI1-5, X1-6, and <I-7. ¢
There are ninc cells in the Canyon designated by lctter as follows:

Cell A -~ DIissolver Ccll,

Cell B ~- Disgolver Cell,

Cell C -~ Dissolver Cell,

Cell D -- Waste Treatment Cell,

Cell E -~ Torth Extraction Coll,

Cell ¥ -~ South Ixtrauction Cecll,

Cell G -~ Organic Recovery Cell,

Cell E -- Mcbal Solution Freparation Cell, and
Cell J ~- Filter Coll.
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Removable concrete cover blocks, 4 ft. thick, stepped on the sides to
eliminate a direct air path for rodiction (Figure XI-8), form the Canyon
dock above the cells. The Fipe Tumnel 1s sealed off, providing a convenient
aisle for setting the cell cover blocks while maintenonco work 1s in progress.
The Exhaust Air Tunncl wbich carrics ventilation air out of the Canyon is
located below the Plpe Tumnel.

2.2 Canyon piping

Most intra-coll solution transfers are made through pipe Jjumpers with-
in the cell. All inter-cell solution transfers are routed through Pipe
Tunnel lines which termincte in connectors on the tunncl wall of the cells.
Comnections betweon vesscls in the cells and gallery tonks and instruments
are made threugh connectors mounted on the gallery walls of the cells. Pip-
ing diagrams and wall patterns for all cells are shown on Figures XI-1l to
XI-32; since the plping in Cells B and C is similar to Cell A, only Cell A
diagrems are included., A schematic piping dlegrom of the Pipe Tumnel is
given on Figures XI-33 and XI-3k,

2.3 Canyon water fog system

Although the solvent, hexone, is flammable, the possibility of ignition
of this materinl is extremely remote beceuse of safeguords built into the
plant (sec Chapter XXIV). A woter-fog fire-fighting system is provided in
the Canyon and Silo to control fires should any ever occur.

Water fog protoction is provided for all of the cells in which hexone
of hexone saturated sgueous solutions arc processed. The cells equipped
with water fog systems are:

Cell D -- Woste Treotment Cell,

Cell E -- North Dxtractlon Cell,
Cell F -- South Ixtraction Cell, and
Cell @ -- Orgenic Recovery Coll.

Each of these cells is equipped with a number of cqually spaced, re-
ccssed, water fog spray nozzles located high on the walls adjocent to the
pipe tunnel.and the galleries. In operation, a fine, dense, water mist
Plankets the cell and smothers any firc. The number of nozzles in each
cell 1s given below:

Cell D -- Gallory Wall 10 nozzles

Tinnel Well Q nozzles

Cell B -- Gallory Woll 7 nozzles
Tunnel Waoll 7 nozzles

~Cell F -~ Gallery Wall 9 nozzles
Turmmel Wall 9 nozzles

Cell G -~ Gallery Well L nozzles
Tunmel Wall 3 nozzles
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The woter fog system in cach cell is supplicd with raw water from
the Qneroting Gallery through a control valve located at the cell vanel
board The water for systenm is turned on at the discretion of the opcrator
upon recelving an indicotion of fire.

All of the wator fog systems are supplied by the Y-in. water fog
supply header, This supply hcadcr is separate from the 12-in. raw-water
loop header. However, its normal supply is from the raw water header by
two dircct-comecting lines, each containing check valves to prevent re-
verse flow in the cvent of failure of the raw water supply. FProvision is
made to supply the k-in. water fog header from the 50,000-gal. elevated
filtered-water tank by pumping woter into the fog system with a pump truck.
This system is provided since it is undesirable to instell a permanent
connection between the raw water and filtercd water systoms, and it is
desirable to have evailable the protection of the elevated filtered-water
tank.

Fire-detccting thermnl switches are installed in electrical Jumpers
to tanks in Cells D, B, F, and G. Upon activation, these thermal switches
close an alarm circuit which actuates visual and cudible alarms at the
associated pancl board and in the Dispatcher's Office. Zach cquipment
Plece hos at least onc flre-detecting thermol switch on or near it for
quick fire detection,

2.4 Inert-gas vent svstenm

All vessecls in Cells D, E, ¥, and G, and in the Silo are comnected
te the inert-gas vent header. The inert-gas blanketing system operates
at a negative pressure and is supplied with inert gas in the Silo by two
blced lines from the high-pressurc inert-gas header. The bleed rate at
cach comection ig mcasured by a rotameter with a range of 1 to 10 std,
cu. ft./hr. The high-pressurc inert-gas header also supplied liquid-

- lovel indication bubblers, sampler Jets, and gas for jot purging after
transfers.

The Inert-gas vent heonder is located in the Pipe Tronch., From the
inert-gas vent header the inert gas is drawn through the Vessel Vent
Filter, J-3, end blown to the Proccss Stack, 291-8, by a steam jet. A
vacuum relief valve is connected to the vent header in Cell J shead of
the filter. when the vacuum in the inert-gas vent hecader cxcceds 10 in.
water gage, the vacuum rclicf valve admits air to the line at a point
Just before connection to the filter.

‘When transfers are made betweon tanks on the incrt-ges vent system
the gas required by the tonk being emptied will be supplied largely by
reverse flow from the tank being £1lled. When transfors are made from
vessels in the inert-gas vent systen to vessels in another vent system,
additional inert gos is required to replace the liquid transferred out,
This additional incrt. gas is supplied by interlocking of the air control
on those jets which transfer solution out of the systom with air-controlled
valves on the inecrt-gas supply, resulting in the introduction of suffi-
clent inert gas into the inert-gas vent system to make up the deficiency.
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2.5 Cenyon electrical equiprent

Two types of electrical eguipment arc used in the Canyon. Helow the
frane zevel and in the cells all of thé electrical equipment 1s approved by
Underwriter's Laboratories for use in Class I, Group D, locations. At
Crane Level and above the electrical equipment is of totally enclosed de-
sign. All of the conduit ond wiring in the Canyon moots. Notional Electri-
cal Code specifications.for Class I, Division 1, locatlons.

Definitions of'thssc locations are as follows:

Clags I -- 0lass I locations are those in which flammable gases
oF vapors arc or may be present in the alr in guantitiocs suffi-
cient to producc cxplosive or ignitable mixturcs.

Division 1 -- Those Class I locatlons where hazardous concentre-
Tions oxist continuously or intermittently undor normal operating
conditions. '

‘Group D ~-- Those Cless I locations where the atmospherc may conr
tain gasoline, petroleun, napthe, clcohols, acotone, lacquer,
solvent vapors, or natural gas.

Special incandescent lighting fixtures are provided in the Cenyon, to
prevent dropping of light bulbs onto the Canyon deck or into the cells.
This lighting system gilves cn intensity of 5 to 10 ft.-candles at deck
level., Floodlights on the Canyon Crane are of the same type, and provide
an intensity of 120 ft.-candles directly under the Crano.

2.6 Explosimeter sampling points and lines

It is desirable to check periodically the atmosphore in the cells far
the presence of hexonc vapor. Lines from the sampling points over each
sump terminate in the Sample Gallery. Portable explosineters, which can
be comnected to the somple lines in the Sample Gallery, ore provided to
check for the prescnce of hexone in the atmospherc of the cells.

2.7 Cell sprays

All aells, the Pipe Trench, and the Silo Column Shaft are equipped
with wash-down spray nozzles, equally spaced and 3 ft. 9 in., above the
floor. The sprays are provided to flush dowm the floors for cleen-up,
and for leak detection. Rach sump drainage area has & separate wash-down
gsystem. The Pipe Tunnel floor isg segmented by curbs so that separate por-
tions of the trench cen be flushed and drained to individual sumps.

The cell wash-down systems ore supplied directly from the raw-water

loop hender which 1s located in the Pipe Galleries., The operating valves
for these systeme arc all located in the Pipe Gallerics.

DECLASSFED
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3.1 General description

The Silo, at the west end of the building, is 131 £t. 10 in. high,
83 ft. 6 in, long, and 41 ft. wide (Figures XI-4, XI-5, XI-6, and Xi-7).
The 81lo consists of a process area end an operating aree. The Columm
Shaft is tho process area; it has 3 £t. € in. thick concrete shielding
walls on the west, south, and east sides, and 2 1 ft. & in, thick con~
crete wall on the north side. The Column Shoft is 85 ft. 9 in. high,
11 ft. 6 in. wide, and 69 ft. long. The entrence to the Column Removal
Tunnel, which is used for removing and bringing in solvent-extraction
columns, is loecated on the north side near the floor of the Column Shaft,
There are eight levels in the operating area of the Silo. The first five
are the Aqueous Make-Up Levels and each level has a floor ares of 1200
sg., ft. The sixth level is occupied by the Silo Crame. The 8ilo Operat-
ing Gallery, with o floor area of 2133 sq. ft., and the Silo Semple Gallery,
with a floor cren of 880 sq, ft.,make up the seventh level. Blower Room
No. 4 and the Fecd Tank Aken, with a floor areo of 187k sq. ft.,are on tho
eighth level,

Two elevators are provided for the Silo, Elevator No, 1, the freight
elevator, is on the west side ond serves all levels of the Silo and the
Chemical Stornge Room in the West Service Arca. Elevator No. 2, the swWp
elevator, is on the north side and is used a8 the normal route to the Sile
Somple Gollery from the North Semple Bellery. -

Two vertical pipe shafts provide convenient routes for service and
"cold" process piping to the Aqueous Make-Up Levels, Silo Operating
Gallery, and Feed Tank Arca. No. 1 Pipe Shaft is on the west wall of the
Silo and No. 2 Pipe Shaft is on the north wall., 8ince No, 2 Pipe Shaft
contains the transfer line for treated hexonc From the 276-5 Building to
the Orgonic Head Tonk, 80k, a spray nozzle is installed ot the top of the
shafg. Plan and section views of the Silo are shown by Figures XI-35 and
XT1-36.

3.2 Silo piping

Process piping in the Column Shaft consists of Jumpers with remote
maintenonce connectors identicol to those uscd throughout the Canyon.
Piping arrongement in the Column Shaft is shown in Figure XI-37.

3.3 S5ilo vicwing windows

Sixtecn viewing windows are installed in the woll between the Column
Shaft and the Agueous Moke-Up Levels., Anothor viewing window is located
in the north wall of the Column Shaft at Operating Gallery Level, These
windows allow observotion of the extraction columns ond associated equip-
ment in the Column Shaft for look detection and remote meintenance. Port-
able controls for the Silo Crone can be used at all of the viewing windows
for remote maintenance operntions in the Column Shaft.

The viewing windows are arronged in o pottern that provides n complete
view of "the equipment, connectors, and piping. in the ‘#shaft. . The plaocement
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of the viewing windows is indicated by Figure XI-38.

The windows are built-up of leaded glass layera to the thickness re-
gquired to give adequate shielding for long period observation. The glass
layers are spaced slightly end the space 1g f1lled with nmineral oll to pre-
vent intermal reflections. The glass is of special composition to reduce
discoloration by radiation and to minimize the refraction spectrum caused
by light passing through the glass at an angle. '

. Viewing windows ere 3 ft. high and 3 ft. I in. wide. Eight of the vin-
dows are 3 £, thick and nine are 1 £t. 8 in. thick. The thicker windows
are required in some locations to give adequate shielding.

Filler oll may be drained and the windows disassenbled from the gallery
gide to cléan or replace the glass. Lead shields ars provided for covering
the window parts when such meintenance work is done., The window frame sides
are stepped to prevent passagé of direct beam radiation,

3.4 8ilo water fog system

Water-fog fire-control protection is provided in the Column Shaft and
the Organic Head Tank Enclosure.

Thirty-two water fog nozzles are recessed in the west wall of the Column
Shaft and directed at the columns mounted on the east wall. These nozzles
are arranged in four horizontal rows; & row of 8 nozzles 1is located 25 ft.
from the floor, a row of 7 is 48 ft. from the floor, & row of 8 is 68 ft.
from the floor, and the lest row of 9 is 83 ft. from the floor.

Eight water fog nozzles are installed in the Organic Head Tank En-
closure. Near the floor, at each corner, is a nozzlo pointed toward the
center of the enclosurc and upward at en angle of 43°. At the celling, in
each corner, is @ nozzle pointed toward the center of the enclosure and
downward at an engle of 45°,

Fire-detecting thormal switches are installed in temperature Jumpers
to equipment in the Column Shaft. Upon activation, these thermal switches
close an alarm circuit which actuates audible and visual alerms in the Silo
Operating Gallery and the Dispatcher's Office. Two fire-detection units
are located in the celling of the Organic Head Tenk Inclosure and five units
in the ‘ceiling of the Silo Sample Gallery.

3.5 Silo blectrical sgquipment

Electrical equipment in the Silo Column Shaft, Silo Sample Gallery,
Pipe Shaft No. 2, and Silo Teed Tank Area is approved by the Underwriter's

‘Leboratories, Inc., for use in Class I, Group D, locatlons.

Incendescent lighting fixtures in the Column Shaft nmocet Class I,
Group D, requirements and provide LO to 50 ft.-candles intensity at the
columns. These lights are recessed in the Aqueous Make-Up wall and are
bullt into shielding plugs that sare removable for bulb replacement. Flood-

‘1ights are mounted on the Silo Crane to augment this illumination.
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L.  Product Removal Cage
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The Product Removal Cage is an "L"-shaped enclosure located im the
west end of the North Sample Gallery (Figure XI-5). The long (north)
side of the cage is about 21 ft. long by 5 ft. wide, and the short (west)
side is approximately 11 £t. long by 5 ft. wide. Since no fission product
radiation problem is bresented, the cage consists only of a stainless stedl
framework covered with transparent lucite panels. Opcration of the egquip-
ment within the enclosure is conducted from outside the cage by means of
extension handles on valves, However, maintenance of equipment, when re-
quired, is acoomplished on a direct contact basis. Equipment arrangement
plan and elevation views are shown in Figures XI-39 and XI-ho.

5 Galleries

5.1 General description

Several galleries are located outside of the north and south walls
of the Canyon proper. Storage, Sample, Pipe, Operating, and Crane Ceb
Galleries are located at progressively higher levels at the south side
of the Canyon, while Sample, Pipe, and Operating Galleries are on the
nerth side. The south gallerics are 12 %, 8 in. wide, and each hag a
Tloor area of about 4000 sq. ft. Tho North Operating and Pipe Galleries
erc 18 £t. wide, and the Semplc Gallery is 19 ft. k in. wide, correspond-
ing to floor arcas of 5600 sq. ft. and 6000 sq. ft., respectively. De-
tails of the galleries and their relation to the rest of the building are
showvn by Figures XI-5, XI-6, #1-7, and XI-8, and XI-10., Arrangement of
equipment in the Operating Gallerics is shown in Figure XI-9,

Two 50 h.p., 550 std. eu., £t./min. capacity Worthington piston
pumps are located in the South Sample Gallery. These pumps are used to
draw bullding sir samples for the H.I. Sniffer System.

All of the piping is located in the galleries to facllitate control
of the canyon vessels. The piping diagrames for the north and south
gelleries is shown on Figures ZI-41 to XT-LY. fThe piping diagram for the
Silo Galleries is shown on Figure XI-U5,

5.2 Raw water service

Raw water at 100 1b./sq.in.ga. is supplied to the Redox area from
Building 282-W vy a 20-in.underground line. This line splits into two
12-in. lines which enter the 202-8 Building at the northwest and south-
east corners of the building to supply the 12-in. raw.water looy heeder.
This loop header passes through the South Pipe Gallery, the Cross-Cenyon
Passage, the North Pipe Gallery, the Chemical Storage Room, and the corri-
dor around the Dispatcher‘s Office. A 3-in., branch line is routed up the
No. 1 Pipe Shaft to the Fifth Aqucous Make-Up Level.

Branch lines from the hoader to the Operating Gallery control valves
supply water to the cell vessels, Jackets, and coils,
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Raw water to the indiviiucl sampling boxes is supplied through branch
headers running the length of the Sample Gallerics,

5.3 Filtered water service

Pltered (sanitary) water is used in the 202-5 Building for safety
showers, .operating area floor washdown, drinking, and toilet facilities.
The filtered water is suppliod to the Redox Area by a 12-in. line from the
Power House, 282-W. This line divides to enter the 202-8 Building et tle
northwest and southeast corners to supply the 4-in, loop header. The leoyp
header passes through the South Pipe Gallery, the Cress-Canyon Fassage, the
North Pipe Gallery, the Chemical Storage Room, and the corridor around the
Dispatcher's Office. A 4-in. branch line, via the No. 1 Pipe Shaft, supplies
the Aqueous Make-Up Ievels of the Silo.

A 50,000-gal. elevated water tank, located near the southmest'cérner
of the 202-8 Building, provides an emergency supply of filtered water.

5.4 Demineralized water service

Demineralized water is provided for make-up of all process solutlors
to prevent interference by forelgn ions. The demineralized water is pro-
ducéd in two demineralizer unite, of the Permutit type, located on the
Second Aqueous Make-Up Level. The capacity of each of these units is
approximately 1000 gal/hr. Sulfuric acid and sodium hydroxide are used
as regenerative chemicals for these units.

The demineralized wator will normally meet the following specifica-
tlions:

Total bardness (as CaCOg) 0-2 pJpa,
Calcium {os CaCO3) . 0-1 PsDell.
Magnesium 0-1 pap.ll.
Sodium 1-2 peRerl.
Total Cations 1-4 pip.m.
Chlorides Q=1 Py
Sulfates O=1 p.p.m.
Bicarbonates 1-2 p.p.m.
Total Anions 1-4 pep.a.
Total Dissolved Solids 1-4.5 p.p.m.
Silica {(as Si0p) 7.5 ‘p.p.m,
PB - 5-8

The deminoralized water is stored in a 15,000~gal, aluminum tank,
8W-131, located in the Chemical Tank Farm, 211-5. This tyroated water
is pumped automatically to a 2,500-gal. aluminum head tenk, 602, as call-
cd for by automatic level controls. Four separate headers from the head
tank serve the following areas: :

Aqueous Make-Up Ievels,
8ile Operating Gallery,
North Operating Gallery, and
South Operating Gallery

DECLASSIFIED -
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A 10-in line from the Power House, 282-W, supplies 225 1b./sq.in.ga.
steam to the Redox Area. This line divides to enter the Pipe Galleries
at the northwest and southeast corners of the bullding. The pressurc is
reduced to 100 1b./sq.in.gn. ot two rressurc-reducing stations in the Pipe
Gallerles. The 6-in.steam loop header passes through the South Pipe
Gallery, the Cross-Cenyon Pogsage, the North Pipe Gallery, the Chemical
Storage Room, and the corridor around the Dispatcher's Office. Low-pres-
sure, 15 Ib./éq.in.ga., steom is supplied by Pressure-reducing stations
which feed sub-henders. Steam to the Aqueous Moke-Up Levels is supplied
by a 3-in. branch line through No. 1 Pipe Shaft,

Cell equipment opernting continuocusly is supplied directly from the
steam loop header. Equipment operated intermittently through gang valves
is supplied by sub-headers.

Condensate from the steam supply system is drawn off through steoam
trops to the condensate headers which empty into the chemical sewer near
the mid-point of the gnlleries.

Steam at 100 1b./sq.in.ga. is supplied to jets, ovaporctor coils, and
tonk coils. TNfteen Ib./sq.in.ga. steam is uscd in the Dissolver coils and
tonk Jackets.

5.6 Compressed air service

5.61 Service air

Service air at 100 1b./sq.in.gn. is supplied by two 1000 std. cu.
ft./min. Ingersoll-Rand Compound Duplex Comprossors, driven by 225-horsc-
power olectric motors, locoted in the compressor room in the South Service
Area, Air flows from the compressors through an aftercooler and moisture-
o1l scparators into a 3kb-in,by 14-ft, oir recciver (222 cu. ft. capacity).
From the receiver the air passes through oll-vapor filters to the 3-in
loop header which passes through the South Operating Gallery, the Crosa-
Canyon Passage, the North Opercting Gallery, the Chemical Storage Roon,
and the corridor around the Dispatcher's Office. Service air to the Agueous
Moke-Up Levels is supplied through a branch line via No. 1 Plpe Shaft, A
branch header necar the mouthenst cornmer of the building supplies the
Laboratory Building, 222-5, and the Fan Housc, 291-5,

Service air is used in blowing those transfor Jets which hoandle solu~
tions having no organic content, in operating the process tank vent. Jets
in the event of stean failure, in blowing stean sporger lines to prevent
suck-back, and in blowing wator from tank Jackets or colls to prevent
"water harmer" upon introduction of steon to the jocket or coil.

5.62 Imstruncnt air

Instrunent air at 100 1b./sq.in.ga, is supplied by an Ingersoll-Raond,
singlo-stoge, double-acting compressor of 150 std. cu.ft./min. copacity,
driven by a 3&G-hursepower electric motor, and located in the compressor
roon In the South Service Area. The air flows from the conpressor through
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an -aftercooler and separator into a 34-cu. £t, receiver, The air then
passes through oil-vapor filters and two regenerative-type dryers, operating
in parallel, to the 1-in. loop header. Thls loop header passes through the
South Operating Gallery, around the Dispatcher's Office, up No, 1 Pipe Shaf't
to the Fifth Aqueous Make-Up Level, down No. 2 Pipe Shaft to the North Opera-
ting CGallery, and through the Cross-Canyon Passage.

The instrument alir compressor is on the emergency power circuit and in

the event of equipment failurc, instrument air will be supplied from the
service air receiver.

Instrument alr is used to operate diaphragm valves and to serve liguid-
level instrumentation in agyeous rmake~up and operating-gallery feed tanks.

5.7 Inert-gas distribution

The 2-in. inert-gas loop header passes through the South Pipe Gallery,
the Cross-Canyon Passage, the North Pipe Gallery, the Chemical Storage Room,
and the corridor around the Disvatcher's Office. Branch headers from the
loop near the west end of the Pine Galleries feed the North and South Sample
Galleries. The Sile Sample Gollery is fed by & loop from the pipe galleries
and & branch line from this loop serves the ferrous sulfamate tanks on the
Fifth Aqueous Make-Up Level.

Instrument inert gas is taken from the inert-gas sysiem at 100 Ib./sq.
in.ga. immediately after the oil-vapor filters, reduced to 13 1b. /sq.in.,
mmidificd to 80% relative humidity, end passed into the 15-1b./sq.in.inert-
gas receiver. The 1-1/2 in. instrusent inert-gas loop header 1s supplied
by the 15-Ib./sq.in.ga. inert-gas recedver and passes through 4the South
Operating Gallery, up No. 1 Pipe Shaft from the Third level to the Fifth

level of Aqueous Moke-Up, down No. 2 Pipe Shaft, through the North Operating

Gallery, and the Cross-Canyon Passage.

Instrument inert gas is used in instrument bubbler lines for liguid-
level measurements in process vessels, cxcept those in agueous make-up
chemical solution tanks.

6. TElectric Power Distribution

6.1 General

r

Electric power is gupplicd to the Redox Area by two separate 13.8-kv.

;;power lines, ench supplying a 13.8/2.h-kv. transformer. These two main

Efe

transformers normally operatc at helf loed to supply separate 2.4=-kv., busses.
Each of the main trensformers is capoble of hondling the total load, thus
allowing one main transformer or line to be removed from scrvice without
interrupting power to any 2.h-kv. cireults.

An emergency source of locally generated 2.h-¥v. power is availaeble

. ot all times. The emergency 2, b-kv, bus is normally energized by one of

the main 13.8/2.4-kv. trensformers. In case Of power fellure on this bus,
the load is transferred automgtically to the 2.4-kv. emergency power lline.
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Two 2.4kv./i80v. substations are designed in a similar mamer, with
two transformers normally operated at helf load. Each transformer alone
is capeble of carrying the full load of the substation. Automatic
switching will transfer the esgontial load to tho energency Q.hkv./MBOV.
transformer in each substation.

6.2 Details of system

$.21 Main power supnly

The main power supply to the Redox Area is carried by two 13.8-kv.
lines, 22 W and 32 W, to the switching stotion just north of the 202-8
Building (Figure ¥I-3). From the swltching station two 13.8-kv. feeders
run underground to the two main 13.6/2.4-kv. tronsformers.

6.22 Main 13.8/2.4-%v. transformers

The two mein 13.8/2.4-kv, tronsformers are rated at 2500 kve.,o0il
filled, and fan cooled. They arc located on concrote pads outside Cable
Roon No. 1.

6.23 Emergency 2.k-kv. power supoly

Power for the 2.k-kv. ercrgency system is generated by a 750-kw.
‘turbogencrator located in the Boilor louse, 28k-W,

6.2k 2.hkv, /4BOv. transformers

The 2.4kv./i80v. substations nre located just owtside Cable Rooms
No. 2 and 3. Two 50C-kva. tronsformors for normel service and one 225-
kve, transformer for emergeney scrvice are in the North Substation.

6.25 Emergeney circuits

Failure of the 13.8-%v, fiin power supply results in complete
clectrical outage for about 15 scconds until the energency turbogenerator
reaches full-load spced when onmergeney clrcuits are avtomatlcally energizced.
Botteries, located in the Battery Room, supply power for limited emergency
lighting during the 15-seccond outage. The cmergency circults are listed
bulow:

From the 2.4-kv. Boorsency Bue:

Fence and Guard Towsr lighting, and cmergency
lighting of 2227 Building.

From North Substation 2,kkv,/480v. emergency transformer:

276-8 Building crncrgency lighting, Beckman instrument
supply to Silo and Horth Operating Gallery, Building
291-5, north transforer cooling fans, battery motor-
generator, cuergency lighting, dperating instruments
in the Silo and North Opcrating Gallery, and D-8
eutralizer Tank agitator.
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From South Substatiom 2.4kv,/hk80v, emergency transformer:

RBreathing air compressor, inert-gas comprassor, Instrument-
air compressor, instrument-air drier, air-sampling vacuum
pump, Inert-gas generator, Beckman ingtrument supply to
SWP Lobby and South Operating Gallery, emergency lighting,
dperating instruments in South Operating Gallery, douth
transformer cooling fans, and H-2 Centrifuge.

T. Inert-Gas Generstor

Inert gas i1s used in the 202-5 Building to blenket those vessels in
which organic solutions or organic saturated aqueous eolutions are pro-
cesced. The inert gas is supplied by inert-gas generators which burn pro-
pene and air to produce a chemically inert gas. The inert gas produced
has approximately the follcwing composition: '

U 87-88%
N 10-12%
Co 1% mex,
Op 0.5% max.
Hz0 14 max.

The inert-ges generators are located in a small bullding Just outside
the compressor room on the south side of the 202-5 Bullding., Two gas gener-
ators are provided, one for normal operation and the other as a spare. Each
of these burners has a capacity of 12,000 std. cu.ft./hr. Each gas gener-
ator consists of a burmer which gives complete combustion of the propane and
oxygen in the air, a spray cooler, and a moisture separator.

Thﬁ gas from the generators 1s received in a low pressure 2000 cu, ft.,
dry-seal type, gas holder which is located just outside the Inert-Gas Gener-
ator Shed.

This low-nressure ges holder feeds a 200 cu, ft./min. compressor which
delivers the gas at 100 1b./sq.in.ga. to an aftercooler separator. A
spare compressor end &fierccoler separator are provided, These compressars
and saftorcoolers are located in the Compressor Room.

Inert ges at 100 lb./sq.in.ga. flows from the aftercooler separator
to the high-pressure storage tank which is iocated outside the 202-5
Building adjacent to the low-pressure gas hclder. The capacity of the
high-pressure storage tank is 1160 cu.ft. TInert gas is gupplied to the
100 1b,/sq.in.ga. inert-gas loop header and the 15 1b./sq.in.ga. instrumeut
inert-gas system from the high-pressure storage tank,

The plan of the Inert-Gas Cenerator Shed showing the equipment arrange-
ment is shown in Figure XI-L6,
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8. Service frees

8.1 South Service Ares

The South Service Area houses offices, Iunchroom, donference room,
fien's locker room, women's lounge, Survey Room, Instrument Shops, Pro-
cess Blower Reom, Compressor Room, and South 480-Volt Switchgear Room.
This area is shown in Figure XI-6,

The SWP Change Room, air lock,and SWP Lobby are at the east end of
the South Pipe Gallery. Arrangement of these facilities 1s shown on
Pigures XI-5 and XI-6.

‘8.2 North Service Area

The North Service Ares Houses the 2.4-lev, Switchgear Room, Battery
Room, North 480-Volt Switchgear Room, and Electric Shop and Office. The
plan of this aree is presented in Figure XI-G.

g. Ventilation
9.1 General

The ventilation system is designed to provide controlled and con-
stant pressure areas to insure that normal work areas are at all times
free of potentially conteminated sir from special hazards zones.

Ventilation of the building is accomplished by two parallel systemns,
process and service. These two systems are supplied and exhausted
Separately, The only direct comnections between the two systems are the
Canyon Emergency Ixit Door and the entrance to the Silo Crane Gallery.
Pressures of the two systems are regulated o give a higher pressure in
the service arces than in the process areas. This results in air flow
from the service areas to the Process area wien either of the two doors
mentioned above is opened. The ventilation system of the building is
shown in perspective cutaway on Figure XI-47,

A schematlc diagram of the 202-5 Building ventilation systen 1s
shown on Figure XI-48, fThis diegram indicates the supply source, the
air changes per hour, the Pressure, direction of flow of eilr, and the
exhausting method for all areas of the building,

9.2 Ventilation ecquinment

9.21 Blower Room No. 1 (Process Blower Room)

Three units each consisting of an air filter, washer, preheater, and
blower are installed in Rlower FRoom Ne. 1, which is locdted in the South
Service Area at Pipe Gallery Level. Each of the blowers has a capacity
of 26,150 cu.ft./min. The wagher spray pumps, 909 A, B, and C, are
Ingersoll-Rand, No. 2-UV, water pumps, 225-gal, /min. 80-ft. hoad, driven
by a General Electric 7~l/2 h.p., type K, 3#50-rpm,, splash-proof, electric
motor. Ductwork conducts the treated eir through unit reheaters to verious
discharge points in the process arcas (see Figure XI-L8).
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9,22 Blower Room No. 2

Blower Reom No. 2 is located at Pipe Gallery Level in the North Service
Area. Ome unit,consisting of an ailr filter, washer, preheater, and blower,
1s located therc. The blower has a capacity of 29,&00 cu.ft./min., The
wesher epray pump, 909 D, 1s identical to the pumps used in Blower Room No. 1.
Figure XI-48 shows the areas serviced by this unit,

9.23 Blower Room No. 3

Blower Room No. 3 is located on the Operating Gdllery level in the & =
South Service Area. One unit, consisting of an air filter, wesher, pre-
heater, and blower, is located there. The blower has a capacity of 22,300
cu, ft. /min. The wagher spray pump is identical to those used in Blower
Room No. 1. The five zonmes supplied by this unit are shown on Figure XI-48.

.9.24 Blower Room No. L

No. I Blower Room,on the top floor of the Silo, contains an air com-
ditioning unit with e blower of 14,600 cu. ft./min. capecity. The washer
spray pump is & 108-gal./min., 80-ft. head, water pump, driven by a 3450
rpm., 5 h.p., type K, splash-proof, electric motor. The zones supplied by
this unit are shown on Figure XI-48. ‘

9,25 Blower Room No. 5

Blower Room No. 5 1s located in the South Service Area on the Operating
Gallery Level. The air conditioning unit hes a supply blower of 14,640 cw

gy, fmin, end uses a washer spray pump of the same characteristics as the ome

in Blower Room No. 4, It supplies 5 zones which are shown on Figure XI-48.

‘C, .’ QUISIDE FPACILITIES
11" Chemical Tenk Farm, 211-S

1.1 General

Large quantities of acid, caustic, and aluminum nitrate solution are
corisumed in the Redox Flant. Storage facilities for these materials ake
loceted in the Chemical Tank Farm, 211-8, which is located west of the 202-5
Building (Figure XI-3).

manks located in the Chemical Tank Farm, their use, capacities, end
material of construction are given below:
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Tank No. Service Capacity Material of

Cofistruction
5Q-101 50% NaOE 99,000 gal. Mild Steel
5Q~102 50% NaOH 99,000 gal. Mild Steel
8s-111 72% Al(No3)§-9320 149,000 gal, M11d Steel, Tygon Lined
53-112 " 149,000 gal, " " " "
§5-113 " " 149,000 gal. " " " "
53-114 " " 4,300 gal, Type 309 Stainless Steel
SA-121 £0% HNO3 15,000 gal. Type 347 Stainless Steel
SA-122 " 41,000 gal, moom " "
SA-123 .on ll-l, 000 gal . 1" 1 " [
SA-124 " 4,300 gal, Type 309 Stainless Steel
SW-131 Demin, Water 15,000 gal, Aluminum

Arrangement of the Chemical Tank Farm is shown on Figure XI-L49,

Storage capacity to meet requirements for 60 days 1s provided for 50%
NaOH and 60% ENO3, based on processing 5000 1b, uranium/day. Aluminum
nitrate storage capocity will meet requirements for 4 months at a pro-
cessing rate of 5000 1b. uranium/day, All figures quoted are for 3-cycle
operation,

1.2 Description of facilities

Sodium hydroxide rcceived in tank cars is unloaded at Car Spot No, 1.
The caustic stormge tanks, 5Q-101 and SQ-102 are provided with steam coils
and lagged because of the relatively high froezing point of 50% NaOH.
Caustic pumps and lines are stesm traced to prevent freezing of the 50%
NaOH,

Nitric acid is received in tank cars which are unloaded to SA-121
from Car Spot No. 2 or in tenk trucks which are unloaded to SA-12L from an
unloading spot near Cor Spot No. 1. All of the nitric aciad handling equip-
ment 1s constructed of stainless steel.

Aluminum nitrote solution is received in tank trucks. The aluminum
nitrate solution is pumped from the truck to the Receiving and Sampling
Tank, S5-11k, where it is held until an acceptance analysis of the ship-
ment is completed. Off-standard material can be pumped back to the tank
truck, From SS-114 the aluminum nitrate is pumped to the storage tanks,
55-111, 8S-112, and SS-113. These storage tanks are protected from freez-
ing by steoam coils, Pumps and lines are stcom traced. Aluminum nitrate
pumps and lines are constructed of stainless stcel.

Demineralized water is oroduced in the 202-8 Building and stored in
the Deminernlized Weter Storage Tank, SW-131l. Tank SW-131 is provided with
a steam coil to prevent freezing of the water. The pump and lines are
steam traced. Lines for demineralized water are alumlnum with stainless
stecl valves.
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2. Solvent Troatment and Storage Building, 276-3

The 276-8 facility houses equipment for the storage of raw hexone and
the chemical treatment of new and recycled hoxonc. The storage tanks are
located north of the 276-8 Bullding (see Figure XI-50). The two storage
tanks, SO-1kl and S0-142, are buried to minimize the effect of atmospheric
temperature variation. Each of the storage tenks has & capacity of 21,500
gal. The tonks are vented to atmosphere through flame checks.

The 276-S5 Bullding is 43 £t. 2 in, wide and 58 £t. long; it 1s con-
structed of reinformed concrete, steel froming, and corrugated asbestos
siding and roofing. The two sections of the bullding, the Process Area and
the Operating Ares, are separated by a 2-ft, thick concrete wall, The Pro-
cees Aren is 58 Pt, long and 26 ft. wide, with 2-ft. thick concrete walls on -
the ecnds and the side next to the Operating Area. The other wall of the Pro-
cess Area is covered with corrugated asbestos siding. The Operating Area is
58 f£4. long and 15 ft. wide, end has a steol framework covered with corru-
gnted asbestos siding. There are no connocting doors between the two sides
of the building; all doore open to the outsidc. Valves located in the Pro-
cess Arca are operated by extension handles cxtending through the concrete
wall to the Operating Area. The sump in thce floor of the Process Area is
emptied by a Jet. Normally this Jjet dischargcs to the crib located west of
276-5 Building, but may discharge to the Organic Treatment Tank, 0-2, for
organic recovery. This sump is equipped with a decanting overflow which
15 designed to start overflowing to the crib whon the Process Area is flood-
ed with about 30,000 gal, of liquid.

There are three tanks in the Proccss Area, the Organic Receiver Tank,
0-1, the Organic Sampler and Treatment Tonk, 0-2, and the Organic Header
Feed Tank, 0-3. The Organic Treatment Additlon Tank, 0~-2A, 1s located in
a pit at the west end of the Operating Area.

Waste wash solutions from the Organic Treatment Tank are pumped to a
crib located west of the 276-8 Building. This crid receives waste from
the 276-5 Bullding and the 203-S Building.

The arrangement of the equipment in the 276-S Bullding 1s shown on
Tlgure XI-50. :

The three tanks in the Process Aren are blonketed with inert gas
supplied by o pressure-reducing valve vhich discharges inert gns at a pros-
sure of 15 in. of water, gage, into the vent header, by instrument dip
tubes, and by the sampler on Tenk O-2. Each tank is vented to the vent
header through o flome srrestor. The vent heoder, in turn, vents to the
atmosphere through a seal pot.

A1l oclectrical equipment in the Process Area is approved by Under-
writer's Loboratories for use in Class I, Group D, locations.,

The two sides of the bullding are seporately ventilated. The Process
Arvea is ventiloted by two exhoust fans nounted on the roof. Each of these
fans has a 4LOO cu, ft./nin. capacity, which results in one air chonge per
minute in the Process Area. The intokes of the oxhaust ducts are located
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near the floor to facilitate the removal of heavier-than-air solvent vapors.
The Operating .rea of the bullding is ventilated by an exhaust fan on the
roof. The capacity of this fan is 1000 cu.ft./min, The intake roint is
near the bottom of the pit at the west end of the Operating Area.

Two unit heeters, with steem coil and fan, heat the air in the Pro-
cess Areae by circulating it pest the coil. One large heater installed in
the intake duct to the Operating Area heats the fresh air from the out-
side. An evaporative cooler supplies cool air to the Operating Area during
hot weather,

An automatic weter-fog fire-protection system 1s installed in the
276-8 Building. The fire-detection system employs small pressurized air
lines leading to thermal detectors. In the ovent of fire the thermal de-
tector melts releasing the pressure which in turn opens the valve in the
supply line to the fog nozzles and actuates the alarm system. An alarm
and light are located outside the 276-8 Building; =& pllot light is located
in the Dispatcher's Office in 202-8 Building, and an slarm signal is pre-
layed to the 200 West Area Fire Station. The gxhaust fans are shut off
avtomatically when the water fog system is actuated.

3. Decontaminated UNH Storage, 203-8

Decontaminated UNH solution is stored temporarily in the 203-S Area
before transfer to the 203-U Building. The 203-8 Areae consiste of two
stainless steel storage tanks, SU-151 end SU~152, mounted in an open con-
crete pit north of the 276-S Area (seec Figure XI-3). Each of these tanks
has a capacity of 4800 gal. The tanks have rartial steam jackets to pre-
vent freezing of the UNH solution. All Process lines to the 203-8 Area
are steem traced, The 2-in. overland line from 203-5 to 203-U is lagged
and electrically heated to prevent freezing of the solutionm.

The two tanks arc intcrcomnected at the bottom, permitting free flow
between tanks. They are vented through a common filter which prevents the
spread of uranium contamination. A temperature controller supplies steam
to the tank Jackets to maintain the solution temperature above 500F.

A sump located in the center of the concrete plt is emptied by a jet
which discharges to the 276-S Building Crib.

L.,  Propanec Storage Area, 2726-8S

The Propane Storage Arca, 2726-S, is located southesst of the 202-8
Building, outside of the Redox Area fence. Two 6500 gal. storage tanks,
SG-161 and 5G-102, and a pump, FG-1, are located in the area. Fach tank is
equipped with an electric vaporizer unit.

Propane is delivered by tank trucks whick can be unleaded by either
the tank-truck pump or pump FG-1. The side-nrm natural-eirculation vepor-
izers are electrically heated, and a preasure switch on each tank controls
the heating clement of its vaporizer.

The systom 1s designed to operate at a minimum pressure of 40 1b./éq.
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in.ga. Only during very cold weather (below 20 to 30°F.) will operation of
the vaporizers be necessary. A pressure-reducing stetion reduces the line
pressure to 10 1b./sq.in.gn. to eliminate condensation in the underground
1ine to the Inert-Gas Generators and the 222-5 Building.

Safety valves are provided on the tanks and vaporizers. All of the
equipment is electrically grounded. A fireproof sunshode roof is eracted
over the storoge tanks. BExcess flow check volves are provided where re-
gquired by Notlonnl Board of Fire Underwritorts standards, :

D. WASTE FACILITIES

1. Retention Basin, 207-5

The Brocess Sewer, which handles only steom condensate and cooling
water from proccss vessels, empties into the Retention Basin, 20T-5,a
130-ft. squarc by about 6-3/4 £t. deep concrete receptacle. Since there
is a possibility that radloactive material moy get imto this waste through
a leak in a "hot" tank jacket or coil, provision is made to check for the
presence of radicoctivity before disposal into the ground., Water from the
Retention Bosin is discharged to an open pond southwest of the Redox Aren.
The location of the Retention Basin and open pond are shown in Figure XI-2.

Normally water flows through the Retention Bosin with a very small
holdup. The outlet gate is ¢losed only when the continuous monitoring in-
strument on the inlet to the basin indicatos the presence of above-toler-
ance radicactivity., The capacity of the basin is 850,000 gal., sbout 7
heurs holdup under 3 cycle process operation.

The plan and details of the Retention Besin are shown on Figure XI-51.,

2. Diversion Boxes

Liquid procecss wastes from the 202-5 Bullding are routed to the Waste
¢ribs and the Underground Woste Storege Tank Form through a Riversion Mox,
240-8-151, located north of 202-8 Building, L second Piversion PBox, 2Ll-
§-151, through which wastes are routed to tho Cribs or the desired polnt
in the Tenk Farm, is locoted near the 2L1-S Tank Form.

».1 Divorsion Box 240-5-131

v Diversion Box 240-85-151 (Figure %I-52) 1is a concrete pit 56 ft.

. jong ond 23 £t. 6 in, wide, divided into two scctions. One sectlon con-
oiste of two rows of nozzles, the inlet nozzlos in the upper row and the
outlet nozzle in the lower row as shown in Figure XI~52. The other sectlon
containg the piping to the nozzles. The box 1s covered with concrete

. blocks that con be removed by @ motor crano.

All of tho waste lines leaving the 202-8 Building through the Woste
Tunnel are comnected to the 240-S-151 Diversion Box. Connections between
the upper row, inlet, nozzles ond the lower row, outlet, nozzles arc mode
by jumper. ‘Space is provided for the storage of ppare Jumpers. A datch
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tank, 240-8-302, receives all drainage from the Dlversion Box, thus pro-
viding & convenient method of leak detcetion, The Cabeh Tank is enptied
by a jet connccted to an inlet nozzle in the Diversion Box. By use of
Jumpers the solution in the Cateh Tonk may be disposed of to an appropriate
point in the waste system. - '

Spare lines are instelled in the Waste Tunnel from the 202-S Building
and are comnected to inlet nozzles in the Diversion Box. The waste line
cncasement to the 241-S Tank Farm hos nine lines, with six in use end
three spares. There are five additional stubs connected to outlet nozzles
for future lines to 241-8, Six other stube are provided for cofinection
to a future tank farm. :

2.2 Diversion Box, 241-8-151

Diversion Box, 241-5-151 (Figure XI-53). 1s a concrete pit 56 ft.
long and 23 ft, 6 in. wide. Arrongement and details of this Diversion
Box are #imiler to the 240-5-151 Diversion Box.

Nine inlet lines from the 240-8-151 Diversion Box are instelled and
there are five inlet stubs for connection to future lines from 240-8-151,
In addition there are three inlet stubs for possible future lines from
2k1-U Tank Form. :

Eight outlet lines %o the Underground Waste Tank Farm are installed,
a line and a spare to the First tank of ench cascade., There are eight
cutlet stubs for comnection to a future tank form., One outlet line and
two outlet stubs are provided for comnection to the Waste Cribs,216-5,

3. Waste Cribs, 216-8

The Wastc Cribs, 216-5, are used for the disposal of evaporator con-
densate and cell drainege fronm the: sumps which meets the cribbing toler-
ance. A discussion of cribbing tolerance is given in Chapter X, :

The two oribs, operating in series, are 12 ft. by 12 £+t. by 9 f%,
high. They are constructcd of wooden ties with wooden covere. The cribs
are about 21 ft. below grade, resting on & bockf1ill of screcned 1/2-1n.
and larger gravel. In addition the ground below each c¢rilb has been exco-
vated to a depth of 12 ft. ond filled with coarse aggregate. Two risers
are provided for each crib, one for liquid -level measurement and the other
for a vont equipped with a filter. Construction of the Waste eribs is
illustrated by Pigure XI-54.

L.  Underground Waste Storage Tenk Fornm, 241-8

Twelve 75-ft, dlameter storage tanks are located in the Underground
Wastc Storage Tank Forr.  These tanks are arranged in four cascades of
~ three tanks coch., The first tenk in o cascade 1s equipped with two air
condensers and the second and third tanks ocach with one air condenser.
The plan ond section of the Tank Form arc shown on Filgure XI-55.

The T5-ft. dlameter tanks have a capaclty of about 750,000 gol. each,
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and a total capacity of 9,000,000 gal. mhig Tenk Farm will ppovide waste
storage for a minimum of about three years, depending on the number of de-
contamination cycles required for producing a satisfactory product.

The tanks are constructed of concrete with a mild steel liner. Details
of tank construction are shown on Figure XI-56.

A Gmtch Tank, 241-5-302B, is located at the northeast corner of the
Tank Farm adjacent to Tapnk 101. This Gatch Tank collects dralnage from the
1ine encasements serving the Tenk Farm. It is emptied by a Jet which dis-
charges into the Caich Pank, 241-8-3024, which 1s located adjacent to-
£41L-8-151 Diversion Box. ‘

5, Sand Fllter and Stack, 291-5

The 291-S Ares which contains the exhaust ventilation equipment for
the Process Area of 202-8 Building, is located northeast of the 202-3 Build-
iag. This location minimizes the effects of wind currents (from the westerly
prevailing winds) on operation of the stack,

The purpose of the Sand Filter and Stack 18 fourfold: to dispose of
Dissolver off-gas safely; to exhaust air adguately from the Process Area of
the 202-S Building; to clean up this exhaust air preparatory to its dis-
charge to the atmosphere; end to discharge the exhaust air end Dissolver
off-gas to the atmosphere at a veloclty and altitude sufficient to eliminate
hazards to persommel. A cutaway view of the Sand Filter and Stack is shown
on Figure XI-57. :

%.1 Sand Filter

The Sand Filter removes radioactive particles from the exhaust ventila-
tion air before the air 1s discharged to the aitmosphere. The unit consists
of layers of sand and gravel 1ln a cancrete shell equipped with air distribu-
tion tiles. There are seven layers of material decreasing in particle size
from coarse gravel, 2 to 3-1/2 in., on the bottom layer to the top layer of
sand, 30 mesh. All of the material is selocted for its resistance to
nitric acid snd freedom from silt, organic matter, and shale.

Tho Sand Filter is sized to handle tho ventilating air at a linear
velocity of 5 ft./min. and a pressure drop through the filter of approxi-
mately 7 in. of water under normal operation. A by-pass damper syatem of
the filter outlet is included so that the inlet plenum of the filter can be
used as a by-pass duct after the filter is roplaced by a future installa-
tion.

Monitoring tubes extend into the gand layers so that radiocactivity
measurements can be taken from the top of the filter. Facilities are in-
stalled for checking the pressure drop across various filtering layers.
Condensation within the filter layers has an adverse effect on the filter's
efficiency and imcreascs pressure drop across the filter; therefore, a
humidity analyzer recordcr on the 202-8 Building Air Tumnel is Jocated in
the South Semplc Gallery as an aid to control.
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5.2 TFan House

The Fen House contains the exhaust blowers for the 202-S Process
Area ventilation system. There sre three stainless steel blowers, of
identical design, instelled in parallel. The load is normally carried
by two of the blowers, driven by electric motors., Each of these blowers
has 8 capucity of 20,000 cu.ft./min. The third blower is an emergency
standby unit, powercd bty a direct-coupled steam turbine. Tts cepacity
1s approximately 40,000 cu.ft./hin. The increased copacity is cbtained
by driving the turbinec-powered unit at a higher operating speed than the
electrically driven units. This emergency fan automatically goes into
operation when the static Pressurc in the air duct to the sand filter
rises to o predetermined level, The blowers end motors are lubricated
through remot¢ connections located ineide the 261-8 Building.

5.3 Jet Control Houge

The jets for the Vessel Vent Systems and the dlaphragm operated
steam and air valves to thesec Jets ore housed in the Jet Control House.
The Drain Scel Tank, Tank 291, is also located here. The function of the
Drain Secl Tonk is to reccive condensate, via drip line at suction side
of the Jets, from the vessel vent lines. Removal of condensate improves
the efficiency of the vent Jets.,

5.4 Process Stack

The Process Stack is 200 ft, high above grade. It is constructed
of reinforced concrete, with a free-standing stainless steel liner, 3 f£t,
9 in. inside diameter. The liner is capped at the top to cover the annulus
between the stack and liner. A dighed head, anchored to the base of the
stack, 1s welded to the base of the liner. The stainless steel inlet
breeching is welded to the stack liner and cnters the stack on a 45° angle.

Stack-gos sompling points are located at the top and bottom of the
stack,

Sproy rings are installed st three lovels for washing down the inside
of thc liner. Condensate accumulation ig drained from the stack liner
and the annulus to the Drain Seal Tank, Tank 291.

E.  LABCRATCRY BUILDING

1. Layout

The Redox ond TRP Analytical and Plant Assistonce Laboratory, 222-8,
is a conercte nnd steeol two-gtory building 322 feet long by 107 feet wide,
located in the "S" Arca south of the Redox Processing Building, 202-S,
The plot plan is shown in Figurce XI-3. -

The functions of the loboratory are to provide. (a) routine chemical
and radiocchomical analyses of samples, and (b) non-routine experimentation
of a plant assistance nature for the Redox Production Plant, the TBP Pro-
duction Plant, ond the Hot * Benmivorks .
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The two floors above ground, plus the subtcrraneon counting room,
instrument shop and service tummels, comprise approximately 60,900 square
feet of space, divided as follows:

Working Laboratory Space 10,600 sq. ft.
Office Space 1,600 sq. ft.
Utilities 10,600 sg. ft.
Supplementing Facilitles 4,100 sq. ft.

Non-Working and Equipment Spacc 34,000 sq. ft.
(ventilation equipment and duct-

work, dlectrical distribution

equipment, hollow walls, corridors,

and stairs)

The basement, service tumnels, and first floor plon views, are given
in Figure XI-58, in which the rooms, offices, and laboratories are numbered
and their designations noted. The plan at the second floor is not included,
since with exception of the ventilation ductwork and eguipment space, the
only services located on this floor are a mointenance shop and office, an
electrical-control station, and a general storeroom. Reference prints are
listed at the end of this chapter.

The Analytical Laborotories, 4-A through 4-M, are designed with moximum
flexibility to meet the varied requirements of the Redox and TBP Mants far
routine control and specicl annlyses. As o consequence of the need for
special sample evaluation, Rooms 2-H and 4~-Q have been provided for fluori-
meter and X-ray photometer work, respectively.

The Plant Assistance Laborntories, 4-N, L-P, 4-S,and 4-v, are de-
signed for work of a plant service or process improvement nature. The sup-
porting facilities, 4-R, 4-U, and 4-T (solution make-up, special apparatus,
and storoge rooms, respectively) are essential to the work performed in
these laboratories.

Pacilitics for control, research, and development work at higher levels
of radiocactivity thon hove heretofore becn possible at Hanford Works, have
been provided in the multicurie wing of the 222-5 Building, This wing of
the buiiding (sce Figure XI-58) 1s normally entered at one point only,
through air locks and a change room. Utilitics and supporting facilltiles
for thesc laboratoriecs are grouped with them in the isolated wing even
though some, such as the somple storage room and decontamination room, are
duplicated in thce main laboratory section. This duplication is necessitot-
ed by the sharp difference in radioactivity levels in the two parts of the
building.

Supporting facilities in the 2op.8 Building are of the usual type for
plant service work, providing rooms to serve the building and house the
personncl who serve the building as & whole, These facilities and allocat- .
od nrens arc dcsignated in Figure XI-58.

2. Utilitles

Twelve diffcrent utilities and services such as water, compréssed air,
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and vacuum, which are avuilable in the laboratorics of 222-8, are pre-
sented in tabular forn on Figure {I-58, The numbor of outlets Der room
for each service available is indicated under the type of service. Im
addition to the twelve listed in the table, two special services are pro-
vided: methane is piped to the basenent counting room from the cutside
storage cylinders for the operation-of the radiation counters; and con-
centrated nitric acid is supplied by gravity to Room 2-B-2 from an outside
storage source for use in equipment decontamination.

Thé spceinl purpoée electrical services supplied to the laboratories,
are shown in Figure XI-59, and the ventilation air supply and exhaust
syster in Flgures XI-60 and XI-61. ‘

2.1 Gases

_ The special gases, hydrogen, nitrogen, oxygen, and methane, are piped
into tke laboratories from cylinders stored outside the building. Spare
gas lines are installed in the lavoratories, and are to be supplied from
size B cylinders which can be mounted directly in the pipe chase at the
rear of the loboratory benches, Propene is piped into the buillding from
the central storage tank in the "S" Apres,

2.2 Btoan

Steam, piped into the loboratorics ag indicated, is taken from the
area grid supply, and is rcduced through two Dressure-reducing valve
stations to 25 pounds per square inch gage for lavoratory use, heating

systens, and the hot water heater.

2.3 Distillecd water

Distilled wnter is furnished by & 79-gallon per hour still supplying
a 500-gallon tin-lined storage tank, located in the second floor equipnent
space. It is fed to the laboratories by grovity through aluninun tubing.

2.4 Drinking water

Cold drinking water is teken from the arce reins at 100 pounds. per
square inch gage and is reduced to 35 pounds per squore inch gage to
supply drinking fountains, showers, and sanltary services. Hot water is
obtained from a circulatory-type stean heater, locoted in the second £loor
equipment space. :

2.5 Congpressed nilr

. Compresgod air ot 100 pouﬁdg per square inch gage is brought from the
202-S Building, ond is available through - two rressure-reducing valve
stations at 90 pounds per squarc inch gage and 25 pounds rer square. inch
goge for leboratory services, as indicated,

2.6 Vacuun

House vacuun is provided for the Plant-Assist@nce and Analytical
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Laboratories by two pumps located in a roou off the service tunnel under the
rmlticurie wing, with traps placed ahead of the pumps and in the laboratory
feader lines. Traps will also be installed, os needed, at all work statims.
. Vacuun is provided for the rmlticurie wing by a separate systen with a pup
located in the service tummel as shown on the drawings. Two additional
intercormected vacuum pumps supply the H.I. air-sampler system vhich is a
permanent installation with ‘sarmpling ports in the ventilatlon ducts, labo-
rartories, and other strategic locations, as indlcated. All ailr is exhaust~
cd through Chenical Warfare Service filters to the bullding stack.

2.7 CO»n fire extinguishers

Roon 2-E, sample storage, 1s provided with & COp fire extinguisher
systen for blanket coverage with fixed pipe installation from menifolds,
in accordance with the National Board of Fixc Underwriters' codes govern-
ing such installotions. The remainder of the buitlding is supplied with
both 10-pound and 75-pound portable extinguishers. ‘ o

2,8 Elsctricol supply

There are two separate and distinet electrical systems in the bullding,
both having the same current characteristics. They are "normal" and
Yemergency” . Current is brought into the building through two geporate
3agire services, providing 480-volt, 3-phose, 60-cycle current for power
distribution, - Through banks of traonsformers in the equipnent roons, 120/
208-volt, 4-wire, 3-phuse, 60-cycle current is supplied for lighting and
laboratory outlets, Isolated voltage power supply for interference-free
operotion of counting instruments and reciation-detecting instruments is
supplied to the counting roon and building vestibule through & speclal
208/120-volt isolating transformer; no other equipment operates off this

© line.

Approximately 20 per cemt of all lighting as well as exilt lights and
f£ire alarm power, is automaticelly transferred to the emergency systenm In
the event of a power failure, to permit continuation of uninterruptable
work, safe orderly evacuation, etc. Lighting circults, other than those
controlled fron the bussway and contactor areas, ave fed fron circuit-
breaker-type load centers placed in easily nccesslible locations.

. The normal service lighting and receptacles in the Plant Assistance
and Analytical leboratories, are individually switched in locations out-
side and adjacent to the roonm doors, so that these services may be cub off
in the event of local emergencies.

The solution make-up room, 1-K, in the multicuric wing, and the sample
storage room, 2-E, are completely equipped with explosion-proof electrical
outlets, in view of the flammnble nature of solutions which may be handled
and storecd in these locatlons.

2.9 Ventilation

_ The supply of air for 222-S offices and loboratories is heated in the
winter scason by pre-heat colls, and is cooled in the summer by the water-
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wash evaporative method, The maxinun and minirmrl temperntures are 800
and TO°F, for surmer and winter, respectively. The basenent counting
roorl and Instrument shop constitute an exception to this general supply
systen, belng on a constant-ténperature, constant-hurldity conditioned-
air unit which naintaine the temperature of 75°F 20F,, and the relative
humidity ot 40 * 2 per cent. Meke-up air in this systen 1s approxi-
notely 10 per cont, with 90 per cent recirculation during normnl opera-
ticn. ‘ :

The supply air for the Plant Assistance and fnalytical Iaboratory
section, is treated for four parallel scts of apraratus conslsting of
filters, coils, washers, and fan:. PRach fon has a capacity of one-third
of the deslgn lond with three in normal usc snd one standby, Each set
discharges air into & common plenum comnected %o the maia supplyducts to
the various parts of the building.

The dlstrivution of air to (and exhaust fron) offices, corridors,
and Loboratories, is shown in Figures XI-60 end XI-61., Tn sddition to
the diffusers and grilles, Taborntories b4 through 4-v, 2-B-1, 2-B-2,
and 2-H. are also supplied through ventilating-type perfornted cellings.

The pupply cir to the rmulticurie wing 1s distributed in the same
fashion as tcbove, furnished by the same fans to a corrion plenurn,
Additional air, however, is introduced to the rulticurie laboratories
by means of wall-nounted registers. '

‘A1l oxhoust ailr vented from the loboratories pasges through Chemical
Werfare Service filters before entering the oxhoust system and thence
through ezhoust fans to the building stock. There are four exhnust fans,
with threoo in normal service ond one standby. Air 1g exhausted from the
laboratorics via hoods, canopies, ond auxiliary exhousts, autonatically
controlled by velocity pressure regulators to maintain constant through-
put conditions,

All fons operate off the normal clectricol power supply, and in the
cvent of a nein power failure, the supply and exhoust fons are so
arranged and controlled that one or rere supply fons, as designated, and
one or nore exhoust fans, as designated, will operate to deliver o
ninirmn of 25 per cent of normal air supply to the laboratory areas, when
power is supplied from the enmergency “turbogencerator.

3. Wastc Disposal Focilitics

Wistes from 222-38 imeclufe the usunl innocuous agueous, slightly con-
taminateld agucous, and highly rodloactive Qqueous solutions, ond in
addition, speecinl organic wastes, both radiozctive and non-radioactive.
The three-part disposal systen, designated os 219-S, ond wastes handled
in 1it, are described in deteil in Chapter X,
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PART ITI: PLANT AND EQUIPMENT, continued
CHAPTER XII. ENGINFERING FLOW DIAGRAMS
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CHAPTER XII, ENGINEERING FLOW DIAGRAMS

A. GENERAL

1. General Design Considerations

The enginecring scope of the Redox process is illustrated in Figures
X1I-3 through XII-21. These drawings, known s "Englneering Flow Diegrems",
expand on the basic process flow depicted in the "Engineer's Flow Sketches”
included in Chapters III, VI, VIII, IX, end X. Tho purpose of the Engineer-
ing Flow Diagreams, which were prepared prior to the detailed design effort,
was to present an accurate picture of the enginsering feetures of the pro-
cess upon which plant design was to be based. During the development of
these design basis plans foremost consideration was given to the radio-
active properties of the materials handled, corrosivenmess of the solutione,
flammability of the solvent, and process contlinuity.

A8 in the existing Bismuth Phosphate process buildings, recourse to
magsive concrete shield walls was taken for protection of opereting person-
nel fram the hagards of radiation, All equipmeut that handlee the radio-
active materials has been placed in cells in the "hot", or canyon zome,
and operated remotely by means of diverse instrumentation, Since the equip-
ment 1s not readily deconteminated to allow prolonged personal contect the
canyon equipment was designed for remote methods of maintenance, replace-
ment and servicing, The corrosive properties of the chemicals used in the
process dictated the use of stainless stecls for fabrication of all tanks,
piping, and auxiliaries essential to produgtion continuity. Vensel vent-
ing bas received individual attention. Tha flammability of the solvent
used (see Chapter XXIV) requires a special vent system for all tanks which
contain solvent or solvent vapors in order to control this hazard.

The most important factor that influenced the plant design effort is
the continuous nature of the Redox process, All process streams through-
out the solvent-extraction cycles and major portions of the Waste Treat-
ment and Organic Recovery sections flow contimuously. Metal feed prepara-
tion and final plutonium handling are batchwise operations. Tank sizing
and placement in the cells was made, therefore, to conform with good
operational control, and short-distance flow of process streems to and
from the extraction battery, Some of the general design reguirements with
regard to equipment spacing, piping, and valving are discussed below.

2. Spare Equipment and Line Policles

No spares are installed for major equipment pleces that operate elther
continuously or batchwise. Provision of uninstalled spare equipment 1s
discussed in Chapter XI. The designed cepacity of the plant which allows
for 204 down-time is considered adequate in lieu of installed spares. Dis -
solvers are the only exception to this provision for spares gince thelr
operation 1s subject to adverse weather conditions. One spare dissolver
has been installed., One spare pipe-through-concrete line has been pro-
vided for ench process transfer line to the gsolvent-extraction equipment
and for each process return litsEfrnm the extraction eguipment. This in-
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cludes transfers to the colums from the "cold" zone as well as those
transfers confined witk the "hot" zone. Wherever space 1s available on
the gallery side, a reasonable number of spare auxiliary comnectors, such
as instrument, sampler, electrical, and utllity have been installed
through concrete. "General spares" have been provided to the pipe tunnel
to lend flexibility in choice of stream routing which is not necessarily
rart of normal process flow. These spares also allow for contingenecies
‘arising as a result of future process changes. One set of flow control
equimment consisting of a pump and assoclated instrumentation hag been in-
stalled on each "cold" and "hot" feed stroem in the process. An alternate
route by Jet has been provided from process vessels where a "hot" punp is
the only outlet means.

3. Piping and Valving

The mein process piping, utility Piping, and instrumentation lines
are shown in Figures XII-3 through XII-21 by means of heavy, light, and
dotted lines respectively. Auxiliary line eguipment such as control wvalves,
conmectors, Jets, etc. are also indicated symbolically in order to 1illus-
trate the engineering design aspects., A legend of line auxiliary symbols
is given on Figure XII-3. Reference should be made to the Instryment
Engineering Diagrams in Chapter XIX for more gpecific detalls of instru-
ment pilping and symbels,

Process piping was sized by conventional flow-pressure-drop chart
methods, and in the "hot" zone the ultimate selection of pipe based on
the nearcst or next largest standard comncctor size. Since the standard
connectors range in size from 1 to 4 inches in one-inch increments,
fractional pipc sizes have been aveoided in order to simplify connector
and remote maintenance requirements. Half-inch pipe has been used in the
cells, however, for sampler, instrument, and lubrication piping. In these
cases the small pipes are grouped into & bundle of three and Joined at the
cell walls through a two-inch connector head. Tank connectors for the
three-pipe jumpers are either two or threc-inch depending on tank size
and nozzie layout. The selection of "hot" zone tank vent sizes was based
on the gassing rate of the jets discharging to the individual tanks. In
general, since the jet capacities are proportional to the tank volumes
for & unit f£illing time, the vent sizes arc grouped into 2-inch for hanks
up to 4 ft, in diameter; 3-inch for tenks up to 7 ft. in diameter; and
k-inch for those larger than 7 ft. :

The process addition tanks located in the "cold" zone are supplied
from the appropriate chemical headers. Thesc headers do not appear on
Figures XII-3 through XII-21 but are shown schematically in Chapter XI,
Demineralized water instead of filtercd woter is used for all process
additions to avoid introduction of mineral impurities which ultimately
may find thelr way into the final product streams. In addition to the
necessary chemical and water supply, all process addition tanks are piped
to receive a wash solution fram the wash header. This wash solution is
used to flush and decontaminate cell equipnent prior to maintenance or
replacement. Provisions for recirculation of this wash solution by re-
circulation jet and tank spray is incorporated on all unagitated vessels
handling plutonium. Chemical addition lines as well as jet and coil-
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steam lines entering the cenyon equipment are yprovided with strainers.

Flow control valves are the only valves installed in the cenyon area,
There are no block or divereion valves ln liquid process lines located with-
in the canyon, Diversion valves ere installed around the glases wool filter
after the Silver Reactor in the Dissolver off-gas line. These valves allow
the filter to be by-passed dwring the slug coating removal step, end thus
prevent the deposition of ammonium nitrate (from NH; given off in coating
removal) on the glass fibers, Chemical additien lihes, since they do not
enter process solutlions contained in the canyon vessels, are not equipped
with block valves at the shield wall. Manual block valves on instrument
dip tube lines, and air-operated autematic block valves on jJet or sparger
gang-valve lines are installed on the "celd" side of the shield wall.

Pipe and valve codes indicated on FMgures ¥II-3 through XII-21 are
coneistent with those listed in Hanford Works Specifications HW-431k, Re-
vision No, 2,end HW-3450, Revision No. 6, respoctively. Teble XII-1 lists
the varlious pipe codes employed, and explaine briefly the services to which
they apply. Valves are designated as to type by the prefix letters G, far
gate; GL, for globe; CV, for control valve; and DO, for diaphragm-operated.
The number fdllowing the prefix letters designates the working pressurej
t.e., 1.2 ® 125 1b./sq.in. The second letier,S or F,designates whether
the valve is screwed or flanged. Thus, GL 1.0F is a flanged globe valve
designed for 150 1b./sq.in, working pressurc. Valve Specification
HW-3450 should be referred to for further details,

4k, Moterials of Construction

Materials of construction for process cquipment are noted on Figures
XII+3, through XII-21. Vessels that are not designated are constructed
from Type 34T stainless steel {or an equivalent in the 300 series stabilized
toward intergranular corrosion by virtue of a Cb-Ta additive or extro low
carbon content (E.L.C.)). This includes all cquipment to hendle redio-
active moterial, or equipment that must be fabricated from stainless stecl
for process reasons, Type 347 was used since it is columbium stabilized
and doss not require anneoling after welding, Type 309 5-Cb, which also does
not reguire onnealing, is specified for all vesscls that handle process
solutions ot clevoted temperatures, such as the Dissolvers, ICU Concemera
trator, otc, ‘

The following are the most important reoports on the corroslon resigt~’
ance of materinls of construction to Redax process solutlons:

ON-1314 Progress Report Corrosion Tests, by R. S. Apple. 3-25-hk,

HW-14641 Corrosion Tests on Austenitic Stainless Steels in Redox
Process Streams {ANL Flowshoots),by W. W. Koenig. 10-5-49,

HW-17010 Corrosion of Austenitic.stainloss Steel Type 347 in Redox
T Process Streams (ORNL No. 1 Flowsheet), by W. W. Koenig.
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5. Equipment Désignation

Process cquipment pieces are shown schematically in elevation on
Figures XITI-3 through XII-21, Positioning of the equipment vieces on
the figures does not indicate their relative locations in the building

" (see Chapter XI), except that all are shown on the correct side of the
shield woll boundaries between the "hot" and "cold" zones,

During the design and construction of the Redox Plant all process
vessels were referred to by equipment plece nuber. This number also
appears on the major equipment pieces as placed there by the manufacturer.
Since this nurbering system did not lend itself to a convenient identifica-
tion code, an operational marking or nurber was assigned to each vessel.
For exomple, cell equipment is identified for operating purposes by
assigning a unit letter and nupber corresponding to the cell in which the
equiprent piecc is located, and its position with respect to other units
in the samc cell. The cells are lettered A through H and J counter-clock-
wise from the northeast corner of the canyon, The letter I has been
omitted as & cell designation to avoid confusion. Equipment in each cell
is nurbered from west to east by units of ecquipnient in the cell. A list
of major opecrating equipment piece numbers and their corresponding opera-
ting nurbers is given in Table XII-2.

B. METAL FEED PREPARATION

A description of the netal feed preparation bprocedure has been pre-
viously outlined in Chapter III. The gencral cngineering considerations
as applied to the Engineering Flow Diggrams,Flg. XII-3 to XII-T7 inclusive,
are discussed herewith.

1.  Metel Dissolution -- Fig, XII-3, 4, 5

Threc Dissolvers, together with their associated addition tanks,
Rinse Tanks, and Silver Reactors, have been provided for the Redox Flant,
Two of the Dissolvers, A-2 and B-2, will operate all the time with the
third, C-2, acting as stand-by for adverse weather conditions or down time
on another Dissolver. The two normelly operated units dilscharge to their
own Metol Solution Storage tank with the third, or spare, unit discharging
to both solution storages, E-9 ang H-8, Fig. XII-6, These storages are
cach capable of handling three Dissolver cuts. A third Metal Solution
Storage, H-7, hos been provided which receives fron both of the individual
cut tanks. Agltators arc instolled on the metal solution tanks to permit
blending of cuts and mininize accurmlation of insoluble material., The
corbined solution holdup provided by these threc tanks is sufficient to
keep the process supplied with feed for 5 to 6 days. A Dissolver Waste
Tenk, H-10, for coating removal wastes is provided for accountability pur-
poses and noutralization of the 5% nitric acid wash after slug jacket re-
noval,

2. Off-Gas Hondling -- Fig. XII-3, &, 5

Off-gases evolved during the dissolving step are passed through a
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preheater and S8ilver Reactor, A-3, B-3, and C3, for removal of lodine.

The gases leaving the Reactor pass through a filter capsule, and thence to
the stack, using a jet as a prime mover. The preheater is required to bring
the off-gases up to the desired reaction temperature (about LT5°F.) before
contact with the silver-nitrate-sctivated surfaces of the Beactor packing.
The Silver Reactor is replaced as a unit whenever the iodine escape indimtes
a depletion of packing activity. Diversion tees have been installed in the
off-gas lincs in the stack jet pit to allow for possible future installation
of odditional off-gas treatment facilities, such as for removel of nitrogsw
oxidee and krypton,

3. Rutheniun Removal -- Fig, XII-7

Removal of ruthenium from the Dissolver solution is accomplished by
sparging the solution with air in the Oxidizer Tank,H-4, during the oxida-
tion step. 'The Oxidizer is equipped with a deentraimment column for mist
control while the hot volatilization of ruthenium is accomplished. A re-
flux coll has been provided at the top of the column for periodic packing
washdown, The evolved gnses are passed through the Ruthenium Scrubber
colunn, H-5,where the ruthenium is removed by a caustic solution. Concen-
tration of the recirculated cnustic solution is neinteined as uniformly os
possible by means of the stoan coil in the scrubber basin, Spent caustic
18 jetted periodically to the Waste Neutrolizer,D-8, Fig. XII-19, and the
scrubber systom is replenished with fresh solution. The vapor line fron
the scrubber colwm ie equipped with a condenger for vopor knock-dowm be-
fore the gases leaving the scrubber pass through e filter on thelr woy to
the stack. A seal pot is installed on the condensor in order to isolate
the rutheniun vent systen from the condensate header system. Water addi-
tion facilities have been provided to the oxlidation tank since some water
will be removed during the rutheniun volntilization step.

4, Clopification and Scavenging -- Fig., XII-T

Clerificotion of the metal solution, or rerovol of any sollid scaveng-
ing raterinl introduced to the Oxidizer for purposes of removing zirconiw
and nicbium, is accomplished in the Centrifuge, B-2. A Jet has been pro-
vided in the Centrifuge effluent line for returning cocke wash solutions to
the Oxidizer whenever a scavenger is used. In this monner trace quantities
of fission products, os well as uranium and plutoniun rernoved from the
interstices of the centrifuge coke by the washes, ore returned to the oxida-
tion tank whore they are combined with the next batch, rather than be allow-
ed to advonce with the clarified feed to the IA feed preparation step.
Washed centrifuge cake is slurried to the Waste Slurry Receiver Tank, H-3,
where o sample is taken for accountability purposes. A line fronm the Slury
Recelvor Tank to the Oxidizer hans been provided in the event that further
woshing of the slurry is nccessary., Tho Slurry Recelver Tenk is emptled
by jet to the Woste Storage Cascades.

Clerified metal solution is received in the IAF Make-Up Tank, H-1,where
the necessary chemical cdditions are made for the preparatlon of feed to the
1A Extraction Column. The completed feed solution is transferred to the IA
Feed Tank,F-T7,by pump instead of Jet in ordor to avoid dilution.
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5. Rework and Alternate Routings

"General 8pare" connectors have been provided in the Dissolver cells
for making inter-cell transfers between A, B, C, and J.€ells. Connectors
are also available in the Feed Preparation Cell (H) for transfers to or
from D, E, G, and J Cells.

6. ZEquipment Flushing Provisions

The Dissolvers, A-2, B-2, and C-2, may be flushed for decontamination
purposes by adding wash solutions through their respective chemical addi-
tion weigh tanks and normal run-down lines. Disposal of the washes may
be made vie the Dissolver Waste Tank, H-10. A flush of any one of the
Metal Solution Storage Tauks, H-9, E-8, H~7, would require the wash solu-
tion to be added through one of the Dissolvers with subsequent disposal
to waste via the Oxidizer,H-%, and the Waste Slurry Receiver, H-3. The
Oxidizer, Waste Slurry Receiver, Centrifuge H-2, and Ruthenium Scrubber
may &all be flushed independently to waste or Waste Treatment through their
respective chemical addition tanks.

C. SOLVENT-EXTRACTION

A complete discussion of the solvent-extraction procedures and
assoclated tanks and columns is given in Chapters VI, XIII, and X1v,
respectively., General process engineering considerations, with specific
reference to the presence and purpose of alternate pipe routings shown in
Figures XII-6 through XII-1k, are discussed herewith.

1.1 General

Prepared motal solution is received batchwise into IA Feed Tank F-6,
and pumped to the IA Column at a controlled rate. Separation of the
uranium from plutonium is accomplished in the IB Columm. The organic
uranium effluent cascades to the IC Column and the aqueous stream con-
taining plutonium leaves the bottom of IB. Discussion of subsequent plu~-
tonium proceseing is contained in Section €3 of this chapter. Uranium
is extracted from the orgenic stream into the agueous ;hase in the IC
Column. The uranium-laden aquecus strcam cascades to the hexone stripping
colum on the ICU Concentrator, F-2. The concemtrator columm is equippcd
with a packed deentrainment section for mist control of the rising vapors
before they are condensed in the ICU Concentrator Condemser, ¥-3. Both
condensed phases leave the condenser, F-3, via the condensate header.
Caustic ig added to the concentrator pot continuously at a controlled rate
by means of a proportioning pump, The specific gravity of the concentrate
controls the steom addition rate to the pot coil. Concentrated solution
overflows continuously from the concentrator pot through a vented dip leg
to the 2DF Feed Tank, F-1. The vent has been provided on the dip leg to
rrevent syphoning of the pot contents to Tank F-1 which is at a lower
level in the ccll., The pot may be emptied by Jetting to F-1. The over-
flow line is liquid sealed in F-1, and liquid-seal traps have been pro-
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vided on the uranium and caustic influent lines to prevent the ICU Concen-
trator from venting into the nitrogen or "cold" vent header systems instead
of the condenser vent system.

1.2 Rework and alternate routings

The IA Feed Tank, F-7, cen be emptied by jet to the reoxidation header
which returns insufficiently oxidized material to the Oxidizer for further
processing., The IA Feed Tank also recelves from the Cross-Over Oxidizer,
E~7, in the event that a plutonjum stream contains excessive quentities of
uranium and further separation is required in the First Extraction Cycle.

The IS Feed Tank, F-8, functions as the feed tank for the IS (rework)
Column, Chemically adjusted rework solutions ere received in this tank
from the waste Rework Adjustment Tank, D-7. This system may be used when
excessive plutonium, or dhnormally high uranium losses sppeer in the column
waste streams. Tank F-8 may be emptied by Jet to the reoxidation header
should oxidetion of ‘& rework charge he required,

- Both the TA and the IS Column cascede the metal-beering stream to the
IB Column; thelr effluent lines join into & common line before entering the
IB Column, Alternatc routings are available for the IS Column metal stream
to either the IC or the 2E Column., These alternates may be used, by Jjumper
chenge (U~5 to U-13 or U~-1lh; seec Figure XI1I-8), to reproceas weste streams
that contein excessive quantities of urenium end elloweble plutonium losses,
The cholice of the routing i8 dependent upon the fission-product decontam-
ination required and rew chemical costs,

1.3 Equipment flushing provisions

The First Extraction Cycle columns may be flushed by adding wash solu-
tion to the "cold" zone aqueous feed tenks (e.g., IA Scrub Tenk, 801-5).
For the IA or the IS Column the wash may he routed directly to Waste Treat-
ment, In the cage of the IB or IC Column the wash must be routed through
the between-cycle tanks to the 2A or the 2D Column, whichever applies, and
thence to the Waste System. Flushing of the JA Fecd Tink, F-7, or the IS
Foed Tank, F-8, is eccomplished vie the IAF Meke-Up Tank, H-1, and the Re-
work Adjustment Tank, D=7, respectively, and thence to the Waste System
through the IA or the IS Column,

2. BSecond and Third Uranium Extraction Cycles-~ Fig, XII-11, 12

2.1 Genersl

The 2D Feed Tank, F-1, normally operates on liquid~level alarm control
with constant agltation and colls covered to provide sufficient surface for
cooling the hot effluent from the ICU Concentrator before being introduced
into the 2D Column, Feed for the 2D Column is pumped from F-1 to the 2D
Column &t & controlled rate. The function of the Seccond and Third Uranium
Cycles 1s to decontaminate the uranium sufficiently for subsequent process«
ing, .Decontemination is accomplished by two extraction and stripping
cycles with concentration and chemical adjustment in the 2EU Concentrator,
E-5, between cycles. The finished uranium stream is concentrated in the
JEU Concentrator, E-10, before final sampling end disposition., Operation
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of ¥-3 and E-10, and the function of their auxilieries, is identical to -
that previously described for the ICU Concentrator, F-2. No caustic ed-
dition is made to the 3EU Concentrator, E-10,

2.2 Rework and alternate routings

The 2D Feed Tank, F-1, receives rework material from the 2P Rework
Tank, E-13, in the event that a uranium stream leaving the Third Uranium
Extraction Cycle#must be returned to the Second Uranium Extraction Cycle
for further fission-product decontamination. The contents of F-1 mey bhe
Jetted through installed pipe to the 3EU Concentrator Sampler, E»12, should
the fission~product decontamination achieved in the First Extraction Cyele
be sufficlent to allow by-passing of the Second and Third Urenium Ex-
traction Cycles. A "Ceneral Spare” comnector has been provided for routing,
by jumper chenge (T-54 to T-78; see Fig., XII-10 and 11), the contents of
F-1 to the 3D Feed Tenk, F-4, This allows the Second Urenium Extraction
Cycle to be by-passed end residual fission products to be removed in the
Third Uranium Extraction Cycle. Thus, one or two-cycle operetion is possible
by meking the proper routing from F-1 Tank.

No rework material is routed to thc 3D Feed Tank, F-4, since the normal
disposition for off-stenderd uronium is via the 2D Feed Tank, F~1, for
reintroduction into the Sccond Uranium Extrection Cycle, Aside from the
normel exlt from the 2D Feed Tank to the 3D Column, alternate exits have
been provided by jet through installed pipe or by jumper installetion to
"Ceneral Spere" connectors, The contemts of Fek may be jetted to the 3IEU
Concentrator Szmpler, E-12, in the event that sufficient fission-product
deconteminetion has been achieved ir the Second Uranium Extraction Cycle
to warrant by-pessing of the Third Urenium Extrection Cycle. "General Spare"
comnectors provide alternate cxit routings from Fe4 €o 2D Feed Tank F.1,
3EU Concentrator Recciver E-11, and IS Fced Tenk #-8,

Rework uranium is reccived in the 2D Feed Rework Tank, E-13, from the
3EU Concentrate Semplur Tank, E-12. Chemical edjustment of the rework
material is made in E-13 before being returned to either the 2D Feed Tank,
F-l, or the Oxidizer, H-4, "Geoneral Sparc" comnectors have been provided
in the vicinity of the 38U Concentrate Sampler and the: 2D Feed Rework Tank
for routing materiel to or from D, E, F, or H Cells,

2.3 ZEquipment flushing provisions

The Second and Third Uranium Extraction Cycle Columme arc flushed in e
manner similer to that previocusly described for the First Extraction Cycle,
except thet the wash solutions are added through the applicable scrub or
extractant feed tanks: 802-D or 802-E for the Second Cycle. As in the case
of the IB or IC Columns, the wash from the 2F Column may be routed to Waste
Treatment vie between-cycle tanks and the 3% Column, A wash solution from -
the 3E Column would require routing through the 2DF Rework T.nk, E-13, and
thence to Waste Treatment vie the 2D Foed Tank and the 2D Column,
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3. Second and Third Plutonium Extraction Cycles ~- Fig. XII-13, v

3.1 General -- as designed

The aqueous stream leaving the bottom of the IB Column is recelved in
the YBP Recelver Tank,E-G. Batchwise transfer of this mnterinl is mede by
pump and controlled flow to the hexone stripping column on the Cross-Over
Oxidizer, E-7. A steam sparge ring is provided in E-7 for start-up pur-
poses whenever e new batch 1s traneferred from E-6, The column functions
similerly to that on the ICU Concentrator, F-2, descrided in Section €1
of this chapter. Overheads from the eolumn are condensed in the Cross~Over
Ozidizer Condenser, E-8, and leave via tho condonsatc nheader. Oxidant is
added to E~T and oxidation is complcted after severul hours at an elevated
temperaturs., Provisions have been incorporated in the IBP Receiver and
Cross-Over Oxidizer system for the nddition of salting solution. Thie
.focility is used only when the plutonium streom concentration for a given
vessel holdup exceeds thot allowed by critical moss control. The net effoct
of the salt solution addition 1s & dilution of the plutonium comcentrations,
and an incrcese in stream through-put in the Second end Third Flutonium
Extraction Cycles. Tank working volumes, however, remain unchanged.

Completed oxidizer charges are tooled ond transferred from B-7 by
punp to the 2A Feed Tank, E-5, where the plutonium stream is pumped to the
2A Column at & controlled rate. Decontamination of the plutonium stream
1s eccomplished by two extraction and stripping cycles. The finished
plutonium is sampled and trensferred to final concentration. A rework tank,
35P Rework, E-4, has been provided at the end of the Second and Third
FPlutonium Extrection Cycles.

3.2 Rework and alternate routings

Alternate routings are available from the IBP Receiver, E-6. The
contents of E-6 may be pumped directly to the Cross-Over Oxidizer pot,
E-7, by making sn in-cell jumper chenge. This routing would be used for
low-temperature cross-over oxidation of the IBP stream under vhich con-
dition steam stripping of hexone is not neceesary.

. The IBP stream mey be Jetted from E-6 to the 3BP Revork Tank, B4,
Tenk E-4 also receives from the 2A FPeed Tank E-5, 3A Feed Tauk E-1, and
3BP Sempler Tank £-3, Material thus routed 18 returned to the Cross-Over
Oxidizer from which vessel disposition of the rework stream is made de-
pending upon the cause for offvstendard conditions. If the plutenium
stream contains excessive uranium it is returned to the IA Feed Tenk, F-T,
for further seperation in the Firast Extraction Cycle. A rework plutonium
atyeam that has not been decontaminated sufficiently is reintroduced to
the Second Flutonium Decontamination Cycle from the Cross-Over Oxidiger
via the 2A Feed Tank. '

There are no piping provisions installed for by-passing either one
of the Second or Third Plutonium Extraction Cycles, Piping changes would
be required either in the cell or sile should by-passing of one of the
cycles be desired. For example, an in-cell piping change to route 2A feed
from the 24 Féed Tank, E-5, to the tumnel nozzle normelly used for 3A Feed
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(T~7, see Fig. XII-1%) would by-pass the Second Plutonium Extraction Cycle,
An alternate method, and perhaps the most convenient riping-wise, would

be to by-pass the Third Plutonium Extraction Cycle by routing the 2BP
stream into the 3BP header (2B-L1l to 3B-Ll; see Fig. XII-13 and 14) through
a nev jumper installed in the silo.

3.3 Equipment flushing provisions

The Second and Third Plutonium Extraction Cycle columes may be flush-
ed by adding the wash solutions through the appropriate scrub or extract-
ant tanks, Disposition of the wash may be made to Waste Treatment via the
2A or 3A Columms. A flush of the 3B Colum would require the wash solution
disposal to be made either through the plutonium concentration equipment,
or through 2A Column via 3BP Rework Tank and the Cross-Over Oxidizer to the
2A Feed Tank,

3.4 Proposed Ausign change

3.41 General

At the time of writing & process change is being proposed which will
accomplish the plutonium cross-over step on a continucus basis and elimi-
nate the cumbersome batchwise treatment now necessary by virtue of exist-
ing plant design. In order to accomplish the continuous cross-over step,
new cell jumpers will have to be made to by-pass the IBP Recelver and
Cross-Over Oxidizer and dilvert the IBP stream directly to the 2A Feed Tank.
An agitator and necessary chemical addition lines will be installed in the
@A Feed Tank, These proposed piping changes, which do not appear on
Figures XII-13 and 1%, will allow the cross-over oxident to be added to the
@A Feed Tenk. Under this new mode of operation the aqueous stream leaving
the bottom of the IB Column will be received continuously in the 2A Feed
Tank, E-5, Ozidant may be added to B-5 at a controlled rate and mixed by
agitation with the Influent IBP stream. Ozidotion will be accomplished in
E-5 at normal temperatures before the plutonium stream is pumped to the 2A
Column. The addition of oxidant mey also be made by way of the 24 Column
scrub stream Instead of into E-5. Should thie latter method prove feasible,
oxidntion of the plutonium will be accomplished in the time provided by the
holdup in the 24 Colurmn. -

Provisions will be incorporated for the addttion of salting solution
to E~5 ond used when the IBP streom concentration requires ailution in
order to mect critical mnss control requirements os previously described
under Subsection 3,1.

Decontamination of the plutonium streoan is accorplished in two ex-
traction and stripping cycles. The rework tank, 3BP Rework, B-%, will
still be provided at the end of the Second ond Third Plutonium Extraction
Cycles.

3.42 Rework and olternate routings

The normol disposition of a plutoniun rowork stream will be from the
3BP Sampler,E-3, to the 3BP Rework Tenk,BE-4, and then to the IBP Receiver,
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E-6. Material thus routed is returned by either jet or pump to the Cross-
Qver Oxidizer, E-7, from which vessel disposition of the rework stream is
nade depending upon the cause for off-stendard conditioms., If the plu~
tonium stream containg excessive uranium it 18 steam stripped of hexone,
recxidized, and returned to the IA Feed Tank, F~-7, for further separation
in the First Extraction Cycle. A rework plutonium streem that has not
been decontaminated sufficiently is reintroduced to the Second Plutonium
Decontamination Cycle from the Cross~0ver Oxidizer vie the 2A Feed Tamnk.

. - The 3BP Rework Tank, E-4, may elso receive plutonium streams from the
2A Feed Tank, E-5, or the 3A Feed Tank, E~-1, These routings ere more for

. an."alternate out" convenience from these two tunks rather then & rework
provision, since the chances for diversion of an off-standerd streem from
elther the 2A or the 3A Feed Tank are extremely remote.

3.43 Equipment flushing provisions

The equipment flushing provisions ere not affected by the proposed
piping changes.

D. PIUTONIUM CONCENQRATION--Fig. KII >

A complete digcussion end description of the plutonium concentration
procedure has been covered previously, in Chapters VI and VII. The fol-
lowing briefly outlines the engineering considerations that were designed
into this step in the process.,

The decontaminﬁted plutonium streem is- transferred by jet from the
3BP Sampler, E-3, to the hexone stripping column on the Plutonium Pre-
Concentrator, E-16, Concentration of the plutonium solution is accom-
plished in two batchwise steges with the second stege carried out in the
Plutonium Concentrator, E-17, Two stages of concentration instead of one
were selected on the considerations of time required for the desired
volume reduction, and small cffoctive heat«transfer area to avoid crystal-
lizetion of plutonium nitretc on the heating surface, Distillates from
the evaporation steps are collected in the Plutonium Condentrator Conden~
sate Receivers, B-1% and BE-19, where they are sampled before being trens-
ferred to the Condensate Stripper Reboiler, D-5, Fig, XII-20, Trensfer of
golution from E-16 to E-7 is made by spplying & vacuum across E-T via the
Plutonium Transfer Trap, E-21. Materisl is also transferred in like man~
ner to the PR Can from E«7 after final cvaporation, Inadvertent overflow
of solution from the FR Can is collected in O-21 and returned to the 3BP
Sampler, E-3.

A steam sparger is installed in B-16 for hexone stripping of the 3BP
stream wvhile a charge is being trensferred from the 3BFP Sempler, E-3, to
E-16., Gate valves have been provided on the tranafer lines end the vent
on E-~7 in order to isolate the vessels whenever an evaporation step or
vacuun tranafer is being medc.
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Organic Recovery procedures have been covered previously in Chapter
IX. General process engineering considerations are discussed herewith,

E.  ORGANIC RECOVERY AND MAKE-UP

1, Organic Recovery ~- Fig. XII-16

1l.1 General

All hexonc waste streams leaving the stripping columns in the extrac-
tion cycles are headered into the I0 Extraction Column for a decontamination
wash before entering the Organic Recovery Systcm. The washed hexone flows
to the Organic Distillation Solumn, G-3, where it is scrubbed with a 5%
caustic solution to remove hexone decomposition products. Condensed over-
heads from the Condensate Stripper Condenser, D-6, which contain hexone
are also received in the Organic Distillation Column. Hexone vepor is con-
densed in the Cooler-Separatoy, G-2, and received in the Organic Surge Tank,
G-1. The water phase from the Cocler-Separator is returned te an inter-
mediate plate in the Distillation Column, A Jet has been provided on this
return line for emptying the Cooler-Scparator to the Organic Distillation
Column pot. All influent lines to the plate columm are trapped to prevent
back-flow of voapor through these lincs., Spent caustic solution leaves the
still pot via an overflow dip leg to the Orgenic Weste Receiver, G-k. The
still pot mey also be Jetted empty to G-4.

1.2 Rework and alternate routings

"General Spare" commectors have been provided in the Organic Recovery
cell (G Cell) for routing meterial to or from D or F Cells.

1.3 Equimment flushing provisioné

Flushing of the Organic Recovery systoms moy be accomplished through
the I0 Column or Organic Distillation Column chemical addition tanks. A
flush introduced into the IO Column may be disposed of directly to Waste
Treatment, or allowed to overflow to the @rganic Distillation Columm.
Washes introduced into the Orgeonic Distillation Columm may be boiled or
sparged, if desired, before disposel is mode to Waste Treatment.

2. Organic Make-Up -- Fig, XII-17

Recovered hexone 1s tronsferred from the Organic Surge Tank, G-1,
by either pump or jet to the Orgonic Receiver, 0-1. Chemical Treatment
of the recovercd hexone is accomplished in the Organic Sampler and Treat-
ment Tank, 0-2, Chemical ndditions ore mode through the Organic Treat-
ment Addition Tank, 0-2A. A gauge glass and limit switch have been in-
stalled on 0-2 for decanting purposes. The limit switch shuts dowm the
decant pump whenever the liquid interface reaches the desired level.
Treated hexone 1s received in the Organic Feed Tank, 0-3, which supplies
the Organic Hend Tank, 80k, located in the 202-8 Building. Two pumps ore
used on the 804 Tank supply line to assurc continuity of service.

All tanks located in the hexone treatment nrea are nitrogen blanketed
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through flame arrestors. The vent systenm and tenk overflow systems ere
vented to the atmosphere through seal pots to prevent excessive nitrogen
loss. The entire area is diked and provided with a decanting overflow to
cribs in the event thot the diked aren is flooded with fire water,

F. WASTE TREATMENT

Waste Treatment procedures have been discussed extensively in Chapter X.
Reference is made in the following to general engineering considerations and
revork facilities. '

1. Selt Weste Concentration and Neutralizetion -- Fig. XII-18, 19

1.1 General

The salt waste streams from the Extraction Columns and aqugous westes
from the Organic Distillation Columm and the I0 Column flow conmtinuously
into the Waste Header Receiver, D-13, The combined westes are pumped under
flow control inte the hexone stripping column on the Waste Concentrator,
D-12, A bubdble-cap stripping section and packed deentrainment section have
been provided in the column on D-12. Weter spray for periodic packing wash-
down is loceted in the top cection of D-12. {oncentrated waste sclution
flows continuously from the pot on D-12 through a dip leg overXlow to the
Waste Concentrator Receiver, D-10, where the solution is agitated and cool-
ed. The pot om D-12 mey also be Jetted empty to D-10. Batch trensfers of

+ . the cooled waste are made from D-10 to the Weste Concentrate Sampler, D-9,

where accountability samples are taken. Meterial that 1s within specifica-
tion with respect to waste losses is Jetted to the Waste Neutrelizer, D&8.

Wastes from the Ruthenium Scrubbsr, H-5, as well as laboratory westes from
222-8 Building are also received in D-8,

1.2 Rework and alternate routings

Neutralized westes are Jetted to the underground wastes storages from
D-8, In the event that accountability sampling in D-Q sghows excessive
wastes logses ths concentrated wastes are transferred to the Rework ‘Adjhst-
ment Tank, D-7, where the materiel is adjusted chemlcally for feed to the
IS Column vie IS Feed Tank, F-8. "General Spare"” comnectors have been pro-
vided in the waste neutralization scction of D Cell for routing material to
or from C, F, or H Cells. ' ‘ '

1.3 Eguipment flushing provisions

Equipment in the Salt Waste Concentration section of Waste Treatment
may be flushed by adding the wash solutions through the most convenlent
chemical addition tank. A flush added to tho Waste Header Receiver, D-13,
would ultimatcly be sent to the waste cascade via the Waste Concentrator
and subsequent in-line tanks. A flush introduced into the Rework Adjust-
ment Tank, D=7, would require disposal to Wagtc Treatment via the IS
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Overhcad from the Waste Concentrator, D-12, is condensed in D-11 &nd
flows to the condunsete header. This distillate, as well as other hexone-
laden distillates from the process concentrators, flows continuoualy into
the colum on the Condensate Stripper Reboiler, D-5., Hexone 1s stripped
from the condensates and lcaves the column as a hexone-water azeotrops.
The nzeotropic mixture is condensed in D-6, snd flows to the Organic Dis-
tillation Column, G-3, where the hexone is cventually recovered. Bottoms
from D-5 overflow ccininuously to the Condensote Evaporator Reboller,
D-4, The Reboller, D-4, also reccives condonsato from the Ruthenium
Serubber Condenser, H-6., Rcboiled hexone-frec condensates are condensed
in D-3, ond roccived in the Condensate Roceiver, D-2. Residual radio-
activity of this condensate, if found by sample from D-2, determines its
disposal to oribs or underground wnste storage. The bottoms from D-4 are
Jetted poriodically to the Waste Hoader Receivor, D-13. The frequency of
these Jettings is dep-ndent upon the carry-over of radioactivity from D-3
as determined by D-2 campling.

2.2 Rowork and alternate routings

"General Spare” comncctors arc instolled in the condensate waste
trectment section of D Cell for routing motorial to or from E or G Cells.

2.3 Equipment flushi-e provisious

There 1s no conveniont method for flushing the equipment in the Con-
densate Woste Scction of Woste Treatment since there ere no chemical~
addition tanks servicing those vessels. Should o flush be required, wash
solution could be piped temporarily through instrument lines to the vessel
in question, boiled #ip, ond routed to the waste cascade or sent to cribs.

3. 8alt Waste Recovery -- Fig. XII-18

Space has been allocated in D Cell for the future installation of a
tank to recoive all salt waste streams from the Extraction Colummns, The
purpose of this tank (ANN Diversion Tonk 188) is 4o divert those wastes
from which aluminum nitrote moy be recovered in o separate facllity. This
focility will probabls never be installed unless the technology and
economics of the recovery process appenr more pronlsing at a future date.
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PIFE CODES & SERVICE - FROM SPECIFICREION HEwW-4314, REV, 2

Code

P-12

P-13

pP-15
P-60

P77

P-80

P-91

P-9h

P-95

(p-76)

Service

Steam, Compressed Alr, Condensate and Exposed
Water Lines -- 100 to 125 1b./sq.in. maximm
working pressure. Carbon Steel.

Steam wnd Condensate -- 15 1b./sq.in. maximum
working pressure. Carbon Steel.

Jot Vents and Raw Water -~ see Code P-12

Inside Sanitary Sewer -~ maximum working
pregsure, gravity. Corbon Steel -~ Galvanized,

Nitrogen, Methane, Propane, Specisl Belvent --
50 to 125 1b./sq.in. meximum working pressure.
Carbon Stesl.

Sodium Hydroxide Solution -- 100 1b./sq.in.
moximun working pressure. Corbon Steel.

Geﬁﬁral Canyon Scrvice -- Stoinless Steel
Type 347 (or Type 3095-€b where specified) --
150 1b./sq.in. maximum working pressure.

Genercl Conyon Service -- 60% Nitric Acid --
Process and Utility -- Stoinless Steel Type
347 -~ 100 1b,/sq.in. maximum working pressure.

Indoor Chemical Veste Lines -- Gravity Flow.
Duriron.

Demineralized Water -- Distilled Water --
Aluninum Alloy 618, 618-T6, 635, or 3S. --
75 1b./sq.in. roximun working pressure.
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o TTYMANT PIE TS

LAnE

TABLE X[~

LIGT % EQUIPMENT FIECE WUMBER AN::

CORRESPONDING JPIRATING NUMEFR

ti ZHATIRS
MRFF

»

ink 111
“nk 1%
“4nk 107 R
ank 107
“ank 1M
ank 1
“ank 141

-

-Ioe A
TL104 A
-107 R
-103 8
t-102 o
-3 ¢
-1o%
g S TN
-170
"-1k0
~13k

-111

TARE AND POTS

Dissolver Fipss Tank
Divsolver

If-Gas Silver Feactor
Dissolver Off-Gas Filtar
Tissolver Rinse Tunk
Mesclver

Tf-Gas 3ilver Resctor
Dissolver Off-Gas Filter
Lissolver ¥inse Tank
['ismclver

ff-Gas Stlwer Remctor
Lissclwer Off-Cea Filter
Sump Drein Col. Twnk
Conleasete Rec. Splr.
Condenesate Evaporwtor
Jondensate iripper
Revork Adjust. Tenk
Waete Neutralizer
Conc . Splr.
Tome. Rec.
Tancantrator
Beadar Pec.

A Peed Tenk

AP Recejiver

IRF Gampler

{RP Reuork Tank

‘A Tesd Tank

IRF Fec.

Tross-over Uridizer
= Evaparmtar

® Jone . Sec.

{F! Zoncentrate Splr,
Fevwork IF Tank

Pu Pre-Conz. Cond, Ree.
Pu Pre-Toncentrator
Pu Concentrstor

Fu Tonc. Cond. Fec.
Pu Transfar Trap

2L Fead Tank

ICU Eveporator

D Feed Tank

JEJ Eveporator

1A Feed Tank

I3 Fesd Tenk

Oreanlc S“urge Tank
Organic Still lot
Orgénic =aste Rec.

IAF Make-1"p Tank
wawte Slurry Rec.
Oxildizer

Fu Scrubber

Metal Sol'a. Storage
Metnl 5ol 'n. Storage
Metal Sol'n. Storage
T1ssolver Waste Tank
Filter sal Tank
ftack Mmmin Col. Tank

Dissolver Column
Off-Gas Scrub. Col.
Dissolvar Column
Off-Cas Serub. Col,
Dissolver Column
Off-Gas Scrub. Col.

Cond. Evap.
Tan Cond. Strip. Col.
=12 Waste Concentrator
-7 Cross-over Oxidixer
1-10 XU Comcentrator
=15 Pu Pre-Come. Col,
i-17 - Pu Comc. Col.
fa2 ICU Cemicentrator
fed 28U Comcentrator
=3 Organic Dist, Col.
[ ] Oxtdizer Col.
1-5 Ru Scrubber Col.

EICEAN TRS AND CONDENSERS

-k Cond .
=1l Waste L Ownl .
: Cross-gver Oxid. Comd.

U Pwap. Comd.
Pu Pre-Comc. Cond.

%18 Pu Conc. Comd.

a0 Transfer Trap. Comd.
-3 ICU Tvap. Comd.

b= 220 Evap. Comd.

=2 Organic Diat, Col. Comd.
H-6 Ru Scrub. Comd.

Tenk
Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank

295

3lo
il
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Fhase Separator

Cantrifuge

Ruthagoivm 0.G. Filter

Vasesl Vent Filter

Condsnder Vent Filter

LW, Head Supply Tenk

ANE Sol*n. Supply Tenk

0% EWC, Supply Tenk

»% uoi Heed Supply Tk.

2% BaOH Make-up

LG4 RaOH Meke-up

25 NaMO3 Make-up

124 Ma CEo0; Neke-up

4 Ka. 03 Make-up

¥eak Sol'n. Malbe-up

“Of MaOH Bead Tenk

30% Fo(RE-S0E) Head Tk.

3% !lf)j Hoad Tk.

ISS MmXe-up

TAS Make-up

IEX Make-up

“LS and DS Make-up

X, 2KX, epd IEX Make-up

“BX and 1EX Mekns-up

245 Make-up

S Mele-up

Ferrous Sulfamate Prop.

Forrous Sulfamste Ad’‘ust.
snd Supply

185 Feed

IAS Feed

IBK Fasd

(X Fead

205 Feed

3PS Feed

PEXL Feed

3EY Foed

PEX Foad

IHX Fead

PAS Tesd

385 Fewd

Dissclver Prown Water Tha.

Dissolver Welgh Tk. (large)
- " {Smell)

Oxidizer Addition Tenk

Cent. Spray Taek

IAY Mmkm-Up Add. Tank

Ru Scrubber Caustic Tk.

IC Comc. Add. Tk.

2By ¢ B -

C.0. Oz14. Add. Tk.

2BF Butt Add. Tk.

Organic Wamh Add. Tk.

Ormanic Dist. Col, Add. Th. #1

Organic Dist. Col. Add. Tk. #2
1AX (HWO,) TX.
I8 - "

X "
el
e S
19X (2W0;3) Tk.

Waste Neut. FmOE Tk.
Rework Chem. Add. Tx.
IRF Butt Txek

ZIF Rework Add. Tk.
ANN Ad)ustment

Orgenic Besad Tank
Seal Fot for 0k

Pu Cone. Add, Tk.
Ormnic Recelver
Orgamic Sampler & Treat.
Organic Feed Th.
Organic Tremtmant Add.
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PART III: PLANT AD PQUIREIY, continued

CHAPLER YTTT, TAKKS
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A, VESSEL CLASSIFICATIONS AND MATERIAL(L)
1. Class I Vessels \

: A1l vessels designed to contain radioactive solutions are designated
as Class I, All Class I vessels are located in the canyon process area,
the silo area, and the Product Removal Room (PR Cage). The Class I vessels
are divided as follows: ' . :

1.1 Standard vessels

. In order to reduce the number of types of vessels required, thé process
working volumes are grouped into 'a relatively few standard volumes, -Within
a group, ‘the tanks are atandardized in size ‘and all detells; i.e., they are
cémpletely interchangeable.

_1;2 Special vessels -

Special vessels are those for which protess considerations require a

vessel that will not -fit in the standard<vessel category. Solvent-extrac—

tion columns -(described -in Chapter XIV), concentrators and condensers
(described in Chapter XV), and dideolvers (described at a subsequent point
in this -chapter) are examples of ‘specisl vessels, Special vessels are de~
signed to make use of standard ‘vessel coiponents (shells, heads, and associ=
ated equipment) wherever possible. '

1,3 Materials

A1l Class T vessels are constructed of Type 347 stainless steel (or
an equivalent in the 300 series stabilized toward intergranular corresion
by virtue of a Cb-Ta additive or extra low carbon content (ELC)) with the
exception of those operating at glevated temperatures which are constructed
of Type 309wS=(lb, - Reference is made to Chaptor XII for a basis of selec=
tion for materials of construction. = *

2, Class II Vessels

A1l stainless stecl vessels designed to contain non-radicactive s01um
tions are designated as Class IT, All Class II vessels are constructed of
Type 347 stainless steel (or the oquivalent); they are designed according
to normal chemical plant practices, Class IT vessels are grouped in stand-
ard sizes, and standard hcad layout end tank supports are provided within
the group wherever possiblo.

3, Class II1 Vessels

A1l carbon steel vessels designed to contain non-radicactive solutions
are designated as Class IIl. They are designed according to normal chemical
plant practices with-standardized sizes, head layout, and supports. All
vessels constructed of materials other than stainless steel or carbon steel
are designated as Class III 3pecial.

T
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4.  Genercl Design Bases

Design instructions and specificotions for all process vessels are
listed in reforences (2) through (8). In general the codes called for .
in the specifications are American Standards Associotion standards,
American Society of Testing Msterials specifications, and American
Socicty of Mcchnnical Engincers codes. These bases have been used to
guide the design of the process vesscls.

B. 'HOT! TANKS (CLASS I)

1. Design Basis

1.1 Cenyon-area tanks

1.11 General

There are two chief design criteria for canyon area tanks: (a)
satisfoctory fulfillment of process requiroments and, (b) satisfactory
fulfillment of remote hondling requirements. An important subsidiary
design basis is the standardization of vessels and auxiliaries into as
few general types as possible. Spocial vessels (those that do not fall
into any standord grouping) are designod to include as much of the
stondard vessel design and to use as much standard associated equipment
as is practiecable,

Conyon arca tonks consist of threc basic parts: bottom heend, shell,
and top head. The minimum thickncss of all ports is 1/4 inch; special
tanks (such os the Dissolvers, describod in Subsection 3) my be of
hcavier constructionm.

1.12 Bottom hend

The bottom heads for all canyon tanks are fabriccted in a reverse-
dished shope with an inside corner radius to ollow dip lege spaced a~
round the tonk periphery to reach the low points of the taunk. The bottom
head 1s fabricated from o single plece of stainless steel stock.

1.13 Shell

The shell of the tanks is of sufficient thickness (but not less thm
1/% inch) to support the maximum cxpected pipe and equipment load on the
vesscls. Jackets for stondord vesscls are wolded to the shell. They cre
designed for utilizotion of 15 1b./sq.in. go. steam for heating service
and Lo lb./sq.in.ga. water for cooling. Ome or two expansion Joints ore
providod in the jacket {See Figurcs XITI-1 ond XITI-2) to compensate for
diffcerentinl cxpansion between the tonk shell and the jocket, The jacket
inlet and outlet nozzles arc not part of the nozzle pattern of the top
head, .

1.14 Top head

. The top houd of canyon tanks is designed for sufficient rigidity to
support the maximum lood of pipe and equipment without apprecicble de-

-~ DECLASSIFIED ' em
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flection. Larger tanks are provided with externally located head stifferers
to aid in mecting the deflection requirement. (8ce Figures XIII-1 and
XIII-3, Nozzles for the entrance of lines into & tank are located near

the periphery of the top head. They oxtend approximately 1 inch below the
head and are welded to the head on both sides. Tank nozzles and connect-
ors cre designed so thot a dip leg smaller in diesmeter than the nozzle may
be imserted into the tenk through the nozzle. Manholes on canyon tanks

arc large-dicmeter nozzlos for accomodnting such auxiliary equipment as
pumps, agitotors, or columns. The manhole flange supports the auxiliory
cquipment; the suxiliary has a mnting flange for bolting to the manheole
flange. “Captive" stud bolts are provided on the manhole flange and the
"erce" muts are tightened down on the assembly with the impect wrench. As
an aid in remotely aligning moting equipment pieces, &ll are equipped

with two dowcl pins and compsnion holes. The pins are locoted in the lower-
most picce belng positioned; the companion holes in the upper. The two
dowcls are of different lengths so that the longer can be used as a pivot
to align the shorter with its holc. Goskets for nozzles and monholes are
mnde of Gasket Grade Teflon (or molded asbestos for steom supply lines);
gaskets arc designed to be retainod by the removable assembly.

If a vesscl is provided with a coil it is designed to be an integral
part of the tank, i.e., the inlet ond outlet nozzles are part of the vessel
hecd nozzle pattern and sre welded to the nwead. Colls ave designed for the
utilization of 100 1b./sq.in.gn. stcom. They cre constructed with as few
welds os possiblc ond with cdequate roinforeconcnt at Joints to prevent
failure from cxponsion.

1.15 Lifting Beils

All vesscls and removoble auxiliories arc provided with lifting bails
that will permit handling by gtondard crane lifting yokes. The balle are
desilgned so thnt there will be no interforencc betweon other parts of the
vessels ond the 1ifting yokes. The bails are gtructurally strong enough
to 1ift the cmpty vessel ond nttached auxiliorice and are located so that
the vesscl will be balanced when lifted.

1.16 Supports

Supports for all "hot" canyon tanke consist of 3-logged "Y's" of
structurnl beoms anchored to the floor by soveral bolts at the end of each
lcg. The "Y" supports compensate for floor irregularity and slope and
have been adjusted to within 1/32 inch of the horizontal datum plame.
Support pnds welded to tho bottom head of tho vessels rest on the support
beoms and arc maintained in position by aligning companion holes in the
pods with two dowols in the ty!' gupports. The vessels are secured by
impacting "free" mats on "coptive" studs in the support beoms. '

1.17 Tolercnces
Close tolorancos are required for certain vessel dimensions. By
mointoining close vertical toleronces on wall nozzles, vessel supports,

ond overall vessel dimensions, the major part of the overall cell toler-
ance 1s available for vertical variations in the pipe jumpers. Close
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dimensionnl tolerances (nozzle facc located within 1/16 inch of its nomi-
nal position in the Lorizontal planc and with 1/32 fnch in the vertical
planc) assure the correct f£it of prefabricoted pipe jumpers.

1.18 Finishes

Spcci?%\finishes arc generally not required for the exterior of can~
yon tanks,*%/ The interiors of thesc vessels have a Standard No. 1 mill
Tinish ond are substontially free from hommer marks and weld spotter.
Non-stainless stecl parts ?§? coated with & protective and chemical-resist-
ant  paint,  Amcrcoat 23,

1.19 Draining and flushing

All conyon tanks are drainable and flushoble by means of the removol
or addition of solution through lines extending through the heads of the
vesscle. No vesscl has any outlet ot or near the bottom head. There erc
no liquid retention pockets on the external or internal surfaces of any
vesscel,

1.2 Product Rerioval Room tanks

1.21 Genernl

"Hot" tonks located in the Product Removal Room (FR-Coge) differ
from thosc locnted in the canyon ares in that PR-Cage equipment 1s main-
tained by dircet contoct methods and is operated from controls located
outside th¢ luclte eage, This is made possible hore by the virtuni
abscuce of penctrating (gamma ) radiation, tho non-penetreting alpha rays
of plutoniun being the only radiation mresent in significant quantities.
Excopt for the remote operation and nointencnce requirenent, the PR-Cage
vessels generally meot the same Class I specifications as the canyon
arca touks, discussed under 1.1, above.

FR-Cnge vessels, floor, and stainless steel structural merbers arec
all finished to a 2-D or 3-B finish (ASTM-167). Valves, jots, etc.,
however, have no specicl finish, but 2ll equipnent is free of sharp edges,
weld spatter, ctc.

The Plutonium Concentrator, E-17, and Pre-Concentrator, E-16, are
described in Chopter XV. The Plutoniun Tronsfer Trap, briefly described
below, is representative of other vessels In the PR-Cage.

1.22 Plutonium Transfer Trap

The Plutoniun Transfor Trap, E-21, is 2 2-1/2 £t. diameter by 3-1/2
£t. high jacketed veesel with eleven nozzles spaced around the periphery
of the hoad of the tank and one nozzle in the center of the head. As
distinguished fron canyon tanks, the top head is of slightly convex shape.
The tank is supportcd simply by stainless stecl bearing plotes beneath
cach of three 2~inch by 2-inch stainless steel anglec irons welded to tho
side of the tank ncar the bottom. The bottom hend of the tank has a re-
verse-dishoed shope. All tronsfers into or out of the vessel are effected
through the nozzles on the top head,
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2.1 Externol feotures

The design criteria for conyon arcao tonks os discussed in Subsection
Bl, above, are 1llustraoted by two represcentative stendard canyon tanks,
the IAF Make-Up Tonk, H-1, end the 2A Feod Tank, E-3. Sketches of thesc
vessels ore preosoented in Figures NITI-1 ond XIII-2, respectively. It mRy
be scon that primary design (vessel shape, mothods of support, Jjocket de-
sign, top head design, etc.) is approximately the same. The only basic
aiffercnces betwoen the two vessels 1s in size and in the number of aux-
ilinrics, Tho IAF Mske-Up Tank (7=ft. diom. by 8-1/2 £t. high) has a
Jocket with two expansion Joints whereas the Jocket on the smaller 2A
Feed Tonk (3-1/2 f£t, dianm. by 4-1/4 f£t. high) requires only & single ex-
pansion Joint. Inlet and outlet connectors for the jacket are mointained
nt the soms lovel os-all other comncctors on elther vessel oand are sup-
ported above the Jacket and close to the clrcumference of the top head.

Replaccable contoiners for exhaust lubricant from the pump ond
agitator auxiliarics are mounted in a fronework attached to the outside
of all tanks hoving such auxiliaries,

The meothods of supporting pumps and agitotors (on heavily flanged
ronholos) is modo apparent by Pigures XIII-1 and XIII-2. Flgure XIIT-2
shows the dowel-pin arrangement for positioning any ouxiliory plece of
equipnent on a monhole., The sparc manhole for the 2A Foed Tonk 1is pro-
vided for conformity with the IBP Receiver, E-6, in the intcrest of
gtondardization,

Nozzlc functlons are listed on Figures XITI-1 end XIII-2.

On large tanké, such as the IAF Moke-Up Tonk, which have an agltator
or o colum rountcd on the center of the top heed, stiffening aof the
head ogainst the cxtra welight is provided as shown in Figure XIII-1.

2.2 TInternal fentures

The standarc design discussed in Subscction Bl also applies to the
intornol foaturcs of the IAF Moke-Up Tank, H-1, and the 2A Feed Tonk,
E-5.  Both have the reverse-dished’ botton head with inside corner roadilus
such thot jJot or purp suctlon can drow gsolution from the low point of the
vessel., Puips arc located ncar the outer edge of elther tonk for this
reason. Tt should be noted thot both punps ond agitators will pass
through their manhole openings without being tipped or cocked.

3. Specinl Conyon Area Tanks, Dissolvers

3.1 External foatures

The threc identical Dissolvers, A-2, B-2, C-2, are special tonks,
i.e., thoy are interchongeoble with no other conyon vessels. The Dls-
solvors are illustrated in Figure XIII-3. Fach vessel is gturdlly con~
gtructed of 5/8-inch 309-5-Cb stainless steel 'to withstand the severe
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mechenical shock and corrosion conditions bresent during use., Each Dis-
solver is 7 ft. in diametor by 7 ft. 7 in, high. The bottom of the vessol
ie reinforced with 3/L4-in, stainless steel plate (ns fllustrated) to with-
stand the impact of folling slugs., The maximum working liquid level 4s

4 ft, 2 in, o ‘ e o . _ .

A 2-ft. 10-in, diemeter opening through which uranium is charged 1s
provided in the top head., The cherging opening is covered with a heavy,
gesketed, stainless steel 1id resting on a grooved, machined surface but
not fastened in place. The Dissolver Column (2 ft. diam, by 12 £t. high)
1s mounted on & manhole located in the center of the top head. The Dig-
solver Column is positioned on the manhole by dowels and secured in place
by impecting "free" nuts on "coptive" studs integrel with the manhole

. flange, Thus reedy removal of the Dissolver Column cen be accamplished

.. without disturbing the Dissolver. The lower portion of the Dissolver

. Column contains 4 £t, of 1-1/2 in. Duriron Raschig-ring pecking, A 5-ft,

- long reflux condensor (six concentric coils of 1-in, ‘schedule 40 pipe on
1-3/4 4n, pitch) 1s loceted above the pecking, - Five. connector nozzles
sorve the Dissolver Column end ore located on the columm head., Twelve
connector nozzles sorve the Dissolver broper. FPFigure XIII-3.shows the
location and liste the function of each nozzle, - .

3.2 Internal features

A chute beneath the ¢harging .opening in the top head directs the

. 8lugs into a 4-f£t, Sain, diameter erib of stainless steel staves which
protects the coil during charging operstions, The three concentricering
coil (5-turns high on 3-1/4 in, pitch) is. located between the crib and the
woll of the Dissolver and can be supplled with cither water or steam, Tho
air and steam sparger ring, ploced ot the bottom of the vessel below the
coil, is mnde of 2-in. schodule 40 pipe. Holes 1/8 in, in diemeter ond
spaced 2-in. apart orc drilled in the sparger ring in such a way as to
lmpart o swirling motion to the vesscl comtonts during sparging. A 1/h-in,
dlameter hole 1s located on the bottom of the ring opposite.-the inlet.

A pair of tipping hooks and a get of centering guides (illustrated

- in Figure XIII-3) are centered inside the charging opening.. Figure XIII-4
1llustretes the charging operation. The slug bucket is lokered onto -the
tipping hooke and guided into position by the centeri guldes, As the
bucket is lowered further, the lower lugs on the bucke -erigege the hooks
causing the bucket to tip forward end dump the slugs im¥e the Dissolver,

The bottom of the Dissolver has & reverse-dished sh&pe; thus the dip
tubes extend into the low points of the vessal, . -

C. "COLD" TANKS

1. Design Basis

"Cold" tank design follows normal chemicel plent practices, Sizes,
head layouts, and supports are standardized wherever possible, The wall
thickness of these vessels is 1/k-in, minimum,  Flenged or dished heeds
are employed vherever tenk use permits, -(Bcale tanks, for example, have
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fiat, sloping bottom heads.) All spun or proesed hecds have been stress
wclding onto the vesscl. However, with the exception

. relicved prior to
of coustic-contoining vessels, the vess
treated for corrosion resistance.

cls thensclves hove not been heat
All Class II vessels have been pickled

after the completion of welding and hent trectment, but neither Clase IX

nor Class YII vesscl
I vessels hove been.

"23 Procaessa Tonks -~ Claaseg_II and IIL

2.1 Externgl features

?5¥ave been subjected to X-ray or Zyglo tests s Class

The cxternnl features of Class II and III process vessels are 1llustrot-

ed by Figures XIIT-5 oand XTIiT
and 2AS Make-Up Tenk, 409, respectively.

-6, Ferrous Sulphorete Properation Tank, 50k,

Fenturcs cormon to Class IT or I1I

process vossels, irrespective of size, arc bottonm outlets, tank overflow
outlets, side outlets for coils, if used, and top-head vent outlets. The

vessels arc all of o cylindr
rotio ranging fron 1 to 2.9.

tanks have dished heads (or ends in thic
botton hocds of seale tanks are flat.

2.2 Internal footures

jenl shape with a height {or length) to dlencter
A1l of the tanks with the cxception of scale

ensce of horizontal tonks). The

Class IT and III process tonks arc gemerally sinilar internally.
Those with colls arc represented by Figurc LIII-5; those without by Figure
X1II-6. Scolc tonks, although similer in other respects, have a flat,
otton with the bottom outlct ot the side of the vessel at its
The Oxidizer Scalc Tenk, H-4-C, hos o dished bottom and ie on

sloping b

low point.
exception.

- 2.3 Aqgueous noke-up tanks

A 1isting of Class II and IIX aqueoﬁs make-up tanks (not included
in the Engincoring Flow Diagrons of Chopter XII) ie presented below:

Tank : Dicmeter Height (or
Number Class Nane o, Legggh! M.
201 I ICX, 2BX, 3BX Make-Up 10 10
202 II ANV Adjustnent 8 10
Lo6 1T 2DS, 3DS Mnke-Up 8 10
601 1T ABN Solution 5-1/2 16
602 TIT Speatal - . Domin. Woter Hoad Supply 5-1/2 16
603 X 60% HENO, Suply 5-1/2 32
60k III 50% 1208 Supply 5-1/2 12
401 II 1.5 Mike-Up 6-1/2 8
508 111 40% KaOH Maoke-Up 5-1/2 8
509 Ir 26% HoNO3 Make-Up 5-1/2 8
501 II 2% Na,CO; Moke-Up 5-1/2 8
505 1 Wash Solfition Make-Up 5-1/2 8
ko2 1T 1SS Maoke-Up 4-1/2 7
Lo7 I3 IBX Make-Up h-1/2 7
| Oy
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Tank Diameter, Height (or
Number Class —tiame Fte Length), Ft,
Lo8 IT 2BX, 3BX Make~Up : li=1/2 7
Lo9 II - 2AS MHake~Up . Lel/2 7
110 II 3AS MalewUp hul/2 7
506 11 50% NapCrp07 MakesUp H 6
503 11 Ferrous Sulf, Adj. and
Supply ' i 6
50l It Ferrous Sulfamate
Preparation L 6
507 111 25 NaOH Make-Up L 6
Los i 306 Fe{NH2S03)o Head Tank 3 3-1/2
Lok 111 50% NaOH Head Tank 1-1/2 N
403 II 608 HNO3 Head Tank 1-1/2 b

Reference is made to the Engineerts Flow Sketch on aqueous makeetip
presented in Chapter VIIIfor auriliaries and instrumentation on the vessels
listed above,

3. Storage Tanks == Classes II and IIT

Storage tanks are Class II vessels if conatructed of stainless steel,
Class ITI if constructed of carbon steel, or Class III Special if cone
structed of any other material, The storage tanks located outside the
Processing Building (202.3) are in the Chemical Tank Farm (211~8), the
Solvent Facilities Building (276mS ), and the Decontaminated UNH Storage
Facility (203-5), With the exception of the Decontaminated UNH Storage
Tanks, SU=151 and SU~152, the vessels are designed and construoted in
accordance with normal chemical plant practice,

The Organic Storage Tanks, SOwllhl and 12, are 11-1/2 ft, diameter
by 20-ft, long, buried, horizontal mild steel tanks of about 21,500 gal,
capacity sach; they are shown in Figure XIII.7, Storage tanks for
aluminum nitrate solution, nitric acid, 50% sodium hydroxide, and demine
eralized water are provided in the Chemical Tank Farm. Three Aluminum
Nitrate Storage Tanks, 88111, 58-112,and SS=113, are 35-ft, diameter by
23-fte high Tygonelined mild steel vessels of 149,000 gal. capacity each;
a fourth 88-11lL, is a 9-ft, diameter by 9-£4, nlgh stainless steel vesssl
holding 5300 gal. Tuwo Nitric Acid Storage Tanks, SA-122 and SA=-123, are
each 20 ft. diameter by 20 ft, high and have a capacity of 41,000 gal,

The third Mitric Aeid Storage Tanic, SA-121, is a 15,000 gal, capacity
tank 12. ft, diameter by 19 £+, high, and the fourth Nitric Acid Unloading
Tank, SA-12h is 9 £+, diasmeter Ly 9 ft. high and holds L300 gal, A1l scid
tanks are constructed of stainless steel, Two Caustic Storage Tanks,
5Q~-101 and SQw102, are 20 i, diameter by 20 ft, high, They are made of
mild steel, and each holds 97,000 zal. The Demineralized Water Storage
Tank, SW~131, is constructed of aluminun and holds 15,000 gal, It is 12
ft, diameter by 19 rt, high,

The Decontaminated UNH Storage Tanks, SU-151 and SU=152, are 9«1/2 ft.
diameter by 10 ft, high and are constructed of Type 347 stainless steel,

DECLASSIFIED -—
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Each vessel has a capacity of about 4,800 gal. Both have sloping bottom .
heads with an outlet ot the low point of each tenk. The vessels are inter-
connected through the bottom outlets. They are provided with & row of
nozzles around the periphery <f the top head, end normal transfers into or
out of the vessels are accomplished through these nozzles.

Underground Waste Tanks store radicactive weste from the process. The
vessels are desecribed in Chapter XI.
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PART IIT: FPLANT AND EQUISMENT, continued
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CHAPTER XIV. SOLVENT-EXTRACTION COLUMNS

A, INTRCDUCTION

The solvent-extraction columns are the "heart” of the Redox process
and consequently a large portion of the engineering development work on
the process was devoted to firming up specifications for thelr design.
This development work included the operation of: (a) "hot" 1/2-inch to
2-inch~diameter columns packed with stainless steel Fenske helices and
with 1/b~in, by 1/b-in. stainless-steel Raschig rings, at Argonne National
Laboratory, (b) "hot" columns up to 3 inches in dimmeter packed with 1/%-in,
by 3/8~in. stainless-steel Raschig rings, at Oak Ridge Natlonal Laboratory,
and (¢} "ocold" columns up to 16 inches in diameter packed with stainless-
steel Raschlg rings up to l-in. by 1-in., at Hanford Works.

Studies at the two national laboratories demonstrated the overall
verformance of the process (including decontemination) in packed columns
of pilot-plant size. The effects on extraction performance of scaling
the columms up to full plant size, including experimental demonstration
of throughput capacity and rargeability for alternative column designs,
were Getermined at Hanford Works by studles employing unirradiated uranium.

Early in the contactor development progrem, serious doubts existed
as to the satisfactory perfofmance of plant-gize packed columms, and the
use of mixer-settler type contactors wes considersd. However, acceptable
performance of columns packed with stuinless-steel Raschig rings was
finally demonstrated, and firm design sciecifications were developed for
all thirteen solvent-extraction coluzmz in the Fedox battery. Pertinent
experimentsl data on which these specifizaticns were based are presented
and discussed in Chapter V, The prpcose of the present chapter is to
present the salient design speclfications for +the columns without dis-
cussing the background data behind these specifications or the perform-
ance expected from the colimns (these considerations having been treated
in Chapter V),

In addition to deslign specifications for all sol¥ent-extraction

colurms (see Fig. XIV-1), detail drawings of the three prototype columns
(I, IB, and IC) are included as Figures XIV-2 through 7.

B, COLUMN DESIGN SHECIFICATIONS -

Functions of each of the colvent-extroction columms are descrited in
Chapters I and IV (and Chapter IX for the IO Column), end cperation of tire
solvent-extraction battery is discussed in Chapter VI.

1. Design Capacity

1.1 Nominal design rate

The Redox Plant was designed i sustalned production of
2.5 short tons of uranium ¢ grams of plutonium e v, whichever

S DECLASSIFIED  emms




— % DECLAGSFIED e

is limiting under the conditions of pile operation. In order to provide
adequate flexibility (i.e., rangeability) for operating at less than
maximm rates, 1,0 short ton of uranium per day was specified as the
minimum sustained production rats.

To maintain the above sustained production rates with an alldwance
that the plant be shut down as much as 20 per cent of the time (i.es,
assuming an 80 per cent operatinge-time efficiency), the above sustained
production rates should be divided by 0,8 to arrive at the instantaneous
production rates usec for design, as follows:

Sustained Instantaneous

Capacity Capacity
Uranium, short tons/day S 3,%
Plutonium, grans/day 630 ___IEEL’)

411 of the solvent=extiraction columns except IA and IS are sized
for a maximum instantaneous production of at least 3.7 short tons of
uranium per 24 hours, This includes the 3,1 tons per day listed above
plus an additional capacity equivalent to approximately 0.5 short ton
of uranium per day sustained rate (0,6 ton per day instantaneocus rate)
to handle the reworking of off=shbandard agueous waste streams containing
high concentrations of uranium or plutonium, Since the rework streams
by-pass the T4 Column and enter the solventeextraction battery through
the IS Column, the maximum instantaneous design rate of the IA Column
is 3,1 short tons of uranium/day. The IS Column, packed with 1/2«in,
rings, is capable of processing 0,3 to 1.6 tons/day (as a IA-type column)
and will add an additional load equivalent to approximately 0,5 ton/day
to all downstream columns when processing rework,

Although the plutonium-cycle colums (24, 2B, 3A, 3B) do not process
uranium, their maximum volume throughput rates, and hence thelr sizes,
are fixed by the maximum ursnium processing rate (3.7 short tons/day inwe
cluding the allowance for rework)e

1,2 Processing ranpeability

The solvent~extraction battery as a whole is capable of good pere
formance over a range of instantaneous processing rates from-approxie
mately 1 to 3.1 short tons per day of pile discharge uranium, not counte
ing 0.6 ton per day cquivalent additional capacity for handling rework
in all coluwms downstream from IA and IS, As indicated on Figure XIVal,
;ggiiange of good porformance for some of the coluwms exceeds the above

Se

1.3 Operation at rates above nominal desien

The volume throughput capacity of the solivénte-extraction battery can
be increased approximately 50 to 100 per cent above the nominal design rate
by installing 3/h-in. or l-in, Raschig rings in those columns scheduled to
be packed with 1/2-in, Raschig rings, The performance characteristics and
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processing capacities for these larger rings are discussed further in
Chapter V.

Between the time this is written and plant start-up, a decision may
be firmed up to increase the capacity of the Redox Plant above the nominal
design rate by substituting 3/4-in. or 1-in. rings for 1/2-1n, rings in
those extraction columms which would otherwise limit capacity.

2. Detailed Column Specifications

Figure XIV-1 shows the detailed design specifications for all 13 Re-
dox solvent-extraction columns. The columns are of all-welded construction,
fabricated from Type 347 stainless steel, or equivalent. They range in
overall huight from 22 ft. (for I0) to 56 ft. (for IA, IS, 2A, and 34), =md
in inside dlameter from 3 in. (for 2B and 3B} to 12 im. (for I0).

2.1 The IA Coluwmn

- Salient dimensions of the IA Column are given in the first line of
the table on Figure XIV-1. The column is 55 ft. 10 in. in overall height
(dimension Hy), not including nozzles or other external projections at
elther omd, his overall heilght includes an enldrged top-end phase-dis-
eugaging section 5 ft. high by 13 in, I.D, (dimension D,). The balance of
the colum is 6.5 in. I1.D, (Qimension Dy} composed of en upper yacked
(scrub) section 20 ft. high; an unpacked center feed zone 10 in. high; a
lower packed (extraction) section 28 ft. high; and a bottom phase-disen-
gaging section 2 £t. high, which contains a three-hole spider-type organic-
feed distributor. For the IA Columm, this three-hole spider is composed
of three, 1/2-in. sched. 40 pipes equally spaced on a 4.3-in. dlam. circle,
with the pipes discharging the organic (IAX) inlet streem upward 3 in.
(dimension hp) below the bottem of the packing support.

Tho center feed (aqueous IAF) connmection enters the unpecked middle
section of the column as a single 1-in. pipe (size not shown) discharging
upward at the centerline of the colum 3 in. (dimension hs) below the
bottom of the packing support for the scrub section. As illustrated on
the sketch, the top aquecous {TAS) feed cutcrs the enlarged top section -
and discharges downward from & l-in. pipe {size not shown) located at the
centerline of the columm 8 in, above the top of the packing hold-down
grid. The centerlinec of the organic overflow comnection is located 6 in.
telow the top of the column. Details of the packing supports and hold-
dovn grids are given on Figure XIV-T7. ‘ ’

The JA Column is provided with a pair of static-pressure taps spaced
L ore, apert on the side of the extraction section. As indicated by dimen-
slon hy, the top tap is 24 ft. 10 in. below the bottom of the top disen-
gaging scction (which places it 4 ft. down from the top of the extraction-
scction packing). There is no static-pressure tep at the bottom of the
IA Column, as indicated by the absence of r Aimension hg in the table.

Flgure XIV-1 designates the originally specified 1/2-in, by 1/2-in
stainless steel Raschig rings for the IA Column, resulting in a range of

satiefaclory operetion of from Q.55 to ng ctaﬁt tone of uranium procesged
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per 24 hours (these sre instantancous rates, and correspond to a range of
Plows from 300 to 1700 gal./{hr.)(sq.ft. of column cross-section), sum of
both phases).

Although the diameters of the top disengeging seoctions vary for the
different columns, as indicrnted by dimension D,, all height dimensions of
these top scctions cre the same for all 13 columns, and are indicated
directly or the coiumn skotch instead of in the table (Figure XIV-1}.

2.2 Columns 15, 2D, 3D, 2A, and 3A

All of these columns have two separate packed secticns {scrub section
and extraction scction) with o center aqueous-feed comnection, as des-
cribed above for the IA Column. They differ from the TA Column primarily
in diametors and heights, os indicated by the table of dimensions on
FMgure XIV-1.

2.3 Columns IC, 2%, 3E, I0, 2B, ond 3B

411 of these stripping columns have only one packed section. They are
similer to the IA Column, except thot the unpacked section at the middle
of the column and the center agueous-feed comnection are eliminated.
Salient dimensions appear on Figurc XIV-1.

2.4 The IR Column

The IR Colume is fobricated with an upper packed section (plutonium
extraction section) 9 in. in dismeter by 15 ft. high, and a lower packed
section (plutonium scrub scction) 5 in. in diameter by 25 ft. high. The
IBF hcxone feed stream enters a 1-ft. high unpecked center feed sectlion.
Dimensions of this center feed section, which contains a 5-in. diam,
hollow cone distributor, are given.on an inset sketch on Figure XIV-1
(elso see Figure XIV-7). Other salicnt dimensions of the IB Column appear
on Figure XIV-1,

C. TYPICAT, DETAIL IRAWINGS

Salicnt design details of all 13 Redox solvent-extraction columms are
summarized on Figure XIV-1 ond discusscd in Section B, above. Additional
construction detnils including shell thicknesses, external piping and sup-
ports, renotc connectors, cnd internal column details are presented for
the thrcc prototype columms (IA, IB, and IC} on Figures XIV-2 through T.
For further mcchanical details of thesce and other columns, sec the Kellex
drawings tabulated in reference (k).

1. The JA Column

Mechanical details of the Ia Column are shown on Figures XIV-2 znd 3.
Detailcd dimensions of the organic (IAX) feed dlstributor, the packing
supports oand hold-down grids, and the port-holes through which Raschig
rings arce inserted inte the columns appear on Figure XIV-T.
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An overcll elcvation drawing of the IA Column appears on the left side
of Figure XIV-2, and is designated by a capital "A" on the enlarged top dis-
engoging sectlon., The overall heighi, 57 £1. 7-1/2 in., includes the 55-Ft,
10-in, inside length (Figure XIV-1) rlus extornal extensions at cach end.

The functions of each of five remotc-conncctor nozzles welded to a ki ck-
plate at the top of the column, are indicated on the drawing. Three dip-legs
of & "Redox Sampler" (Chapt. XVI) arc inscrtod (through thc sccond nozzle
from the left) into the IAP sampler boot. Tho three dip tubes for tho P se-
interface controller arc inserted through the third nozzle from the left,

The column is supported and accurately located in position in the silo
by two trunnions welded on the side of the enlerged top section, end by two
gulde dowels at the bottom of the column.,

The "reinforcing bands" around the column Just below reference levels
I-T and II-II contain port-holcs through which the column packing is in-
scrted, and which arc welded shut after the columm is packed. Dimensions

‘of these reinforcing bands are shown on Figure XIV-7.

Four scts of fins extend radially from the column to protect external
piping and supports whon the column 1s moved. Extornel piping is spiralcd
around the column, providing flexibility to relicve strains cither set up
during fabrication, or by temperaturc changes,

Additional construction details of the IA Column ere shown by the
plan view in the upper right-hand corncr of Figure XIV-2 (designated by
"B") and by the larger-scale clevation drawings (designated by “"¢", "D",
"E", "F", and "G") on Figurecs XIV-2 cnd 3. Identical packing grates
(Figure XIV-7) are used both for packing supperts and for packing hold-
dowm grids to kecp the packing in place when the column is lowered on its
side. :

2. The IB Column

Drawings of the IB Column, which apnecr on Figures XIV-4 and 5, arc
arranged in 2 manner similar to those discussed sbove for the IA Column.
Externnl details of the two columns arc generally similar,

Internal details of the IB Column appear on Figure XIV-7, including
dimensions of the hollow-cone mixing device and IBF distributor.

3. The IC Colum:

Mechanical details and Iimensione of the IC Column appear on Flgures
XIV-7 and 6,
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Redox Production Plant Solvent Extraction Column Design
Specifications (Revised Scptember 27, 1949).
R. B. Richards. 9-29-49,

Redox Plant Solvent-Extraction Columns, G. Sege, J. G.
Bradley and ¥. W. Woodfield., 7-6-50. ‘

Rovised Specifications for 2nd.end 3rd.Pu Cycle Extrac-
tion Columns. R. B. Richards, R. E. Smith, J. M. Frome,
D. E. Irons, and C. C. Schroeder. Hanford Works.
2-14-50.

Kellex mechanical drawings of the Redox solvent-extraction columns
arc tabulected below:

Ecuipment
Column Plecc No. Drawing Nos.
1A BY-117 g-2-8587, B-2-8588, H-2-8910
IS ny-121 ¥-2-8813, H-2-881k, E-2-8906
IEB ET-118 B-2-8630, H-2-8816, H-2-890h
IC ET-119 g-2-8786, H-2-8787, H-2-8905
op apd 3D BT-126 & ET-131 r.-2-8778, E-2-8779, B-2-8895
% and 38 UT-127 & ET=132 p.p.8782, HE-2-8783, H-2-§912
24 end 34 BT-1k2 & ET-145 r-2-87689, H-2-8790, H-2-8921
2B and B ET-143 & ET-146 H-2-8801, H-2-8802, H-2-8907
10 arn-154 E-2-8780, B-2-8781, B-2-8911
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No. of -
Organic-Phase dl’ Organic-Phase dZ'

H D D Distributor Distributor-Hele Hole h
Column -1 1 2 Holes Circle Diameter Diameter i -z
1A 55010 6.5 13" 3 4.3" 1/2 Sch, 40 21" 3"
IS 5510 5.0 10" 3 3.3 1/4" Sch. 40 2 3"
IB (Bot.) 5.0 3 3.3 3/B" Sch, 40 21 3

(TDP) 480~ 9.0" 18"
IC 280 10, 0" 2o 3 G.8" 3/4" Sch. 40 21 3
Second and Third Uranium Cycles
2D 5010 7.5 5 3 5.0 1/2 Sch, 40 21 3"
2E Erali g 9.0" 18" 3 6.0" 3/4 Sch. 40 21" 3
3D 50%10" 7.5" 15" 3 5.0 1/2" Sch. 40 21" 3"
3E 3700 9.0 18" 3 8.0" 3/4" Sch, 40 21 3
Solvent Treatment Column
(o) 220" 12, 0 18 7 -~ 8.0 3/4" Sch, 40 21" 3
Second and Third Pu Cycles
ZA 5510 4.0 8 3 2.1 /8" Sch. 40 15" 3
2B 316 3.0 6" (One bole at column center -line) 3/8" Sch. 40 157 3
3A 55*10" 4.0 g 3 2.7 1/8" Sch, 40 5 3
3B e 3,0 6" (One hole at column center -line} 3/8" Sch, 40 15" 3
NOTES

(a) For definition of diameters and heights see sketch at right,

Figure XIv-1

DIMENSION SPECIFICATIONS FOR REDOX PLANT SOLVENT EXTRACTION COLU

MNs (@)

{This table is based on specifications transmitted to the Design and

Construction Divisions in Documents HW-14572 and HDC-1635.)

Column Rangeabiity {€)

Uramum

HW -18700 g I \
Figure XiVv-,

us Inlet Vent
Aqueo \F \ .

Processed
Per
Pressure Ta : 24 Hours
Location gb{ R;siﬁg“ Short TO!;S
T T L hg Size Min, Max,
280 v 200 24n0 /2 (9 0.55 3.1 (9
2 7 3 a0 a4noe 1/2" 0. 38 1 g8
130 4 4105 12 1.1 5.0
15 : /2" 0.64 4.7
hy + by =250 13 1 0.95 7.9
P U 3200 24n0¢ 1/2+(€) 0.74 4.1
h, +h,_ =300 13+ 1" 1.0 8.4
38 (e) ©)
230 3 200 4n0¢ /2 0.74 4.1
hy + hg =301 13 I .o 8.4
hy + hg =15¢ 15'6" i (0.6 (5.0)(0
Plutonium Pro-
duction, g. Pu
Per 24 Hours
m, ax,
286" 7 3 49tgv 120
hy + he =250 2506 /e
28'6" 7 3 200 491gn /2"
hy + hg =251 258" 12"

(b} Dimension hy is the distance from the bottom of the top disengaging section to the upper of a pair of differential-pressure taps, spaced 4 ft. apart.
Differential-pressure taps, if provided, are located in the lower packed section of dual-purpose columns and in the packed section of uranium-
stripping columns. Dimension hg is the distance from the bottom of the top disengaging section to a single static-pressure tap located, if pro-

vided, in the bottom disengaging section_

(c) Minimum and maximum volume velocities indicate for each solvent-extraction column the range of flows which column studies have indicated to

Minimum and maximum Plutonium production rates indicated for the 2nd and 3rd plutonium cycle columns have been calculated for 400 g. Pu/short

ton of U on the basis that the ]S Column is not operating on rework material,

(d) Although cap
tons/ da!

e

packing. T
(e} Although capable of satisfa p

operation up to 3.1 tons/day (instantaneous rate), the best range for 1/2-in. packing is approximately 0.55to 2.5
es8ing rates above 2.5 tons /day (instantaneous rate), 3/4-in. or l-in, Raschig rings give betier extraction perfor-
of U and Pu) than 1/2-in, packing. See Chapter V for further discussion of performance using different sizes of

eration up to 4.1 tons,/day (instantanzous rate), above 3, 3 tons /day better extraction performance (i,e., lower

waste losses of U} may be attained by substituting 3/4-in. or 1-in, Raschig rings for the 1/2-in, packing,

(n The IO Column is capable of processing hexone from the entire sclvent-extraction battery (i2 columns) when the plant is processing uranium at
the indicated rates, This corresponds to processing approximately 5, 000 to 40, 000 gal, of hexone /24 operating hours at HW #4 Flowsheet

conditions,
(2) The rangeability of the IS Column is stated for operation as a LA Column

Instaniancous
Volume Velocity,

(Sum of Both

Phases),

Gal, /{Hr.}{Sq, Ft.)
300 i700
300 1700
400 1800
200 1500
300 2500
300 1700
300 2500
300 1700
300 2500
300 2500
350 1350
250 1350
350 1350
250 1350
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PART IIX: PLANT AND EQUIFMENT, continued

CHAPTEE XV, GAS SCRUBBIYG, CONCENTIATION, AND
DISTILLATION EQULIMENT
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CHAPTER XV. GAS SCRUBBING, CONCENTRATION, AND -
DISTILLATION CQUIPMENT

A, INTRODUCTION

-1, General
e

Gas scrubbing, concentration, and distillation equipment is used in
the Redoy¥ Plant for = number of specific fHumctions, * S :

A 'gad ‘serubbihg column has Yeeh provided o rerove most of the ruthenium
from the Oxidizer sparge gaS. Provision has alsc been made to permit in-
stallaticl of ‘Serubbeys, o replace the Silver Reectors, for removal of
fodine from the Dissolver offegas, _

Concentrators have been provided to permit concentration of the uraniume
bearing aqueous effluent streams from each uranium extraction cycle, (ICU,
2EU, 3EUY, ‘the plutdnium product stream (3BP), “hot" aqueous wastes, -and the
condensates from the other concentrators,

" { ‘stripping columr Yad Yeen provided for temoval of hexone from the
condensates,

sy @igti{llation ‘column has beex provided for treatment of the hexone,

.- All of the gas scrubbing, concentration, and distillation equipment
1isted dbove ¥ describved in tiis cHapter,’ The Dissolvers and the Crosse
Over Oxidizer, described in Chapter XIII, are also designed to effect some
concentration,

[

The gas scrubbers are columns packed with Raschig rings.

- The “coridentrators are of the pot-andscoil type, mounted with packed
or plate columns for removal of entrained liquid from the vaper stream and,
~in some cascs, to strip hexone from the fced solution.

The Hexone Still is a bubblc-cap plate column mounted on a pot=ande
coil reboiler,

The gas scrubbing, concéntraﬁion, and distillation equipment falls in
the category of Class I vessels (sce Chapter XIII) subjected to highe
tempersture duty and ie thorefore constructed of Type 309 SCb stainless
steel,

2e Suggorts

The'concentrator pots cach have threce fect, which rest on dunnage or
directly on the vY* pads (described in Chapter XIII). These pads are
located within 1/6L inch of their nominal position in the horizontal di=-

roctions and within 1/32 inch of the datum plane in the vertical direction.

The locating hole on the dunnage or tank DiE é/t&glg‘ﬁmnr than the
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locating dowel on the pad making a total tolerance of %3/64 inch in
locating the dunnage or a tank resting directly on the pad. The dunnage
is a support for the concentrators or condensers, consisting of two set
pads (upper and lower) connected with cross-braced channél iron {carbon
steel) in the case of the concentrators, and 20~inch sch, L0 pipe for the
condensers, The plane of the upper pads is located to a tolerance of
£1/32 inch of the lower pads so that the feet of any vessel are located
to *1/16 inch of their nominal position in the vertical direction., The
locating dowels on the upper pads are positioned to %1/64 inch of their
nominal positicn relative to the center of the locating holes on the
bottom pads and the dowel to hole clearance is again 1/16 inch. The
horizontal position of any vessel on dunnage, then is within 3/32 inch
of its nominal location,

3. Deentrainment

The maximum allowable entrainment of liquid by the vapor effluent
in the several equipment pieccs dealt with herec is approximately as

follows:
Maxdimum
Allowable
Entrainment,
Equipment Lb,Liq./Lb,Vapor Liniting Factor
Dissolvers, A-2, B-2, and C-2{2)} 5 x 10~6(b)(¢)  Radiocactivity in stack
gas
Dissolver Off-Gas Scrubbers, 5 3 10=l Radiocactivity in stack
A-3, B-3, and c-3{c) gas
Oxidizer, H-l(a) 2.5 z 10-6(b)(e) Radioactivity in stack
- gas
Ruthenium Scrubber, H-5 1 x 105 Radioactivity in stack
gas
ICU Concentrator, F=2 1 x 10-3 Loss of uranium
2EU Concentrator, F=5 1 x 10-3 Loss of uranium
3EU Concentrator, E~10 1 x 10=3 Loss of uranium
Cross-Qver Oxidizer, E~7(a) 1x10=3 Loss of plutonium
Plutonium Pre-Concentrator, Dmlé 1 x 10=3 Loss of plutonium
Plutonium Concentrator, E-17 1 x 10~3 loss of plutonium
Wagte Concentrater, D-12 3= 10“h(f) Radioactivity in con-
densate

_owm  DECLASSFIED -
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Notes: (a)

(b)

(c)

(d)
(e)

(£)

(g)

s CLASS\F\ED 1500 £ Hil=18700
DE viezrimam -
Allowzble
Entrainment,
Eguipment Lb.Ligs/Lb,Vapor Limiting Factor
Condcnsate Stripper, DeS 1 x 10-2 Water in Hexone Still
Condensate Evaporator, Dl L x IO'h(f) Radioactivitﬁ in cone
densate
Hexone Still, Cw3 1 x 10-2(g) Radicactivity in hexonc

These vessels are discussed in Chapter XIII.

Based on air tolerance of 3 x 10~8 ge0/ley, 3 x 10“1h g.?u/l.,
and 10=42 beta curies/l.

This is the overall entraimnent of Dissolver solution allowed
in the offe~gas after deenirainment in the Dissolver column,
Silver Reactor or Dissolver Off-Gas Scrubber, and Fiberglas
filter. It is expascted that a deentrainment factor of at
least 10 will be obtained after the Dissolver column, 8o that
the allowable entrainment from the Dissclver column itself may
be as high as 5 x 10~5 1b.1iq./lb,vapor or more.

These vessels have been ordered, but will not be installed,

This is the overall entrainment of Oxidizer solution allowed
in the sparge gas after deentrainment in the Oxidizer column,
Ruthenium Scrubber, and Fiberglas filter, It is expected
that a deentraimient factor of at least 10 will be obiained
after the Oxidizer column, so that the allowable entrainmen
from the Oxidizer column itself may be as high as 2,5 x 107
1b,1iq,/1b.vapor or more.

Bosed on a cribbing tolerance of 5 x 10%7 g.Pu/l., L x 1076
beta curies/l.,and o uranium concemtration that will give
the/sa?c alpha counts/l. as the tolerable plutonium (0.05
Q-U 1. )

Based on a concentration of 10~7 gamma curies/1,, which
corresponds to 0.1 mr./hr, ot the liguid surface, if the
radiation is taken as 1 l,c.v. -

Since the entrainment of liguid droplets from a boiling liquid surface
may be as high as on the order of 10-3 or more ib.1iq./1b, of vapor some
deentraimment must be obtained in the columns,

The decntrainment effectivencss of a packed or plate column may bo -
corrclated with a factor Fy which is derivod.from the siéxsinguvalocity

equation and is defined as follows: 0 EC\ASS\F\
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— o - Vapor density, 1b,/cu,ft, Y1/2
PL = (Vapor vclocity, ft./oec.)(‘p'gr. of ntrained Tront

(The square-root term corrocts all systoms to a common vapor and liquid
density basis, but does not corrcet for secondeorder variables such as
liquid viscosity or surface tension, which may sometimes be importont., )
Generally, the deentrainment effectiveness improves as Fy, decreases,
while the column cross-sectional area =~ and hence cost == increases as
F1, decreases, The optiimum range of values of ¥Fi, for the packed and plate
deentrainment column sections used in the Redox Plant is about 0,25 to
0,7 {vapor velocities 1 to 3.5 ft,/sec, for water vapor of atmospheric
pressure) with serious impairment of deentrainment effectiveness above
an Fy, value of approximately 1.0 (vapor velocity approximately 5 ft,/sec.
for steam), In packed~colurmn experiments at Kanford Works and platen
column experiments at Brookhaven National Laboratory, with no reflux,

the entrainment in the vapor effluent at I's in this optimum range was
on the order of 10~ to 10-5 1lb. of 1iquid/lb. of vapor. The packed
colunn in these experiments was a Swin. diameter column with 2 ft. of
1/2-in. Raschig ring packing. The plate colwmn was a 1U~in, diameter
column with 13 bubblzecap plates spaced 12 in, apart,

Deentrainment may sometimes be improved by the use of about 10 to
25% liquid reflux. However, the use of a reflux ratio which is too high
at the prevailing Ty, may actually impair deentrainment by causing the
column to load or cVen flood. The roflux ratio which causes loading
decreascs with increasing Fr1e It is estimatcd that the highest reflux
ratio (L/V) that may be used in the Redox Plant without actually impairing
deentrainpent is about 602 at F, = 1 and about 100§ at Fy = 0.25,

The Fy, factors for the various deentraiiment columns in the Redox
Flant are as follows:

Design Flow Rotes for Deentrainment Sections

Basis: 3-1/8 tons U perday instantaneous production rate,

Vap9r

Equipment _ ngﬁgngb ELE?).
Dissolvers, A-2, Bw2, and C=2(b) 5.3 1,05
Dissolver 0ff-Gas Scrubbers(c) 0,6 0,14
Oxidizer, Hal (D) ba? 0.97
Ruthenium Scrubber, H-5 2.0 0,37
ICU Concentrator, F-2 2.h 0.46(d)
2EU Concontrator; Tug 2,1 o.h5(d)

— DECLASSIFIED -
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FIED
o Vapor
Velocity,

Iguipment . Fto/Secq | ri(2)
380 Concentrator, B~10 20l 0.46(d)
Cross-ofer oxidizer, B7(P) 1.8 0.33(d)
,Plutoniﬁm Pro-Concentrator, 7wlb 2.8 7 0,53(2)
Plutonium Concehtrator; E-17 37 | 0.70{d)
Waste Goncentrator; D12 2.1 | o,L5(d)
Gondensate Strippers D5 07
Condensate Evaporator, Del: : ‘B.h
Hexone Still,.G=3 ‘ 22 .

~ Hotes: (a) Iy = (Vapbr vclocity, ft./soc.)(‘

. The significance of this teym is discuascd on foregoing
pa.ges. ’ . -

(b) These vessols arc discusscd in Chepter XIIT,

(c) These vosscls are orderod, but will not be installed

(d) These valucs include 25% reflux (L/V B 0,25)s To
_obtain Fy, for 10% reflux the tobulated values are

multiplicd by 6,833, and to obtain Fy, for no reflux
thoy arc multiplicd by 0.75.

B, DISSOLVER OFF=CAS SCRUBBERS, A=3, B-3, AND Cu3

The Dissolver Off-Gos Scrubbers wore designed for scrubbing radiow
iodinc, and also nitrogen dioxide, from the Dissolver offegas by mcans of

- dilutc caustic, as discussed in Chapter III. 'fth iodinc removal now

accomplished by Silver Reactors (deseribaed in Chapter XVI), thesc scrubbers
arc not installed in the plant, but provisions oxist for their possible
later installation in placc of the Silver Reactors if removal of nitrogen
dioxide as well as of iodinc should be required,

' Phe Dissolver Off-Gas Scrubbers are 23-1/2 in, diameter columns, 20
ft. high (overall) pacied with l=in, stainless steel Raschig rings., For

detafls, reference is made to Drawing He2m7720

‘ el
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C. RUTHENIUM SCRUBBER, He5

The Ruthenium Scrubber uas
from the wet Oxidizer sparge ga

the pot without make-up,

r VECLASS e

Se
(scrubbing) section by scrubbing wi

Kol

installed to remove most of the ruthenium

This is accomplished in the lower
th caustic liquor recirculated from
A 1-ft, high deentrainment section is provided

above the feed point to remove most of the entrained caustic from the gas

stream,

The gas leaving the scrubber is cooled and

vapor is removed in a tubular condenser,

1. General Description

The Scrubber, He5, is approximately 20 feet in overall

height of the pot being 3 feet,
-5 feet in diameter, The column

with leinch stainless stcel Raschig rings,
inches in diameter and 9 feet long,

that of the column 17 feet.

.most of the water

height, the
The pot 'is

is 36 inches in diameter and is packed

heat transfer ar:a of 315 square feet,

2, GConstruction Details

The construction details of the Ruthenium Scrubber are shown on
Figure XVl and sumanrized in the table below,

The Condenser, He6, is 20
with 112 3/lL=inch U tubes with a total

The table below Also ine

cludes the more important construction details of the Ruthenium Serubber
Condenser, H-6, which is not showm on Figure XVel, In general structural
features,these condensers resemble the uranium concentrator condensers

showm on Figure XV.3,

Ruthehium Scrubber Dotails

Ttam

et -~

Pot

Cutside diamecter
Overall height
Heating provision
Heat transfer arca
Heat transfer duty

Column
Inside diamcter
Overall height
Packing size and type
Packed hoight

Reflux provision

JDescription or Dimension

5 ft,

3 ft,

Coil, single helix
16 sq.ft.

None

35:5 in,

17 ft,

lein, by lein, stainless

steel Raschig rings with
- 3/32win, wall thickness

13 ft. (scrubbing)

1 f£t. (deentrainment)

None '
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Condenser
Type - ' Umtube (horizontal)
Outside diameter ; 20 inches
Overall length 9 ft.
Number and didmeter of = 112 U tubes, 3/l-in.
tubes '
Heat transfor area 315 sq.fg._
Heat transfer duty 1.3 x 100 B,teu,/hr.

As shown on Figurc XVal, the scrubber pot 18 welded to the column.
A 10ainch nozzle is provided for the submerged pump sp that it cen be re-
moved or replaced romotely. : o '

. The colwm is made from 1/L~inch rolled and welded stainless stecl
sheet and is 36 inches 0,D, by 17 feet long excluding the connectors, It
is provided with 1ifting bails and the entire unit may be removed or ree
placed remotely. The packing support consists of 1/8einch by l.1/2 inch
high parallel bars on-13/16-inch centers with notches 1/2 in, deep on 3/~
inch spacing to keep the packing from restricting the freef CrOSS~
sectional area at the packing support. Two cross braces, 1/l inch wide by
1-1/2 inches high, each 6 inches from the center, keep the support bars
parallel, Holdwdown grates identical with the packing supports are placed
above each packed section, A liquid feed distributor-above the stripping
section consists of 36 distribution points of lwinch sche LO pipe. Each
pipe protrudes 2 inches above the distribuntor plate and has a slotted weir
2 inches high, At the design rate (30 gal./min,) the liquid should be
about 1 inch deep.. The annular vapor riser areas in this distributor
plate are 36% of the total crossesectional area of the colwm,

The condenser is of allswelded construction to the same standards

 as the uranium concentrator.condensers shown in Figure XV-3. The heat

transfer surface is of the U~tube type, Fifteen gas baffles 12 inches

wide alternating right and left are provided to insure maximum cooling
of the sparge gas.

D, URANIUM CONCENTRATORS, Fw2, F=5, AND Fm=i0

The uranium concentrators concentrate the 0,8 ¥ UNH solutions from
the uranium extraction cycles to 2,0 M for feeding to the next cyele or
for storage, To. prevent thermal decomposition of the dissolved hexone,
which would result in some ursnium precipitation, a hexone stripping column
is placed on the concentrator pot, In this column the riging water vapor
strips the dissolved hexone from the liquid feed before it enters tho pots
Above the stripping scction of the column there is a deentrainment section
which removes most of the entraincd UNH and fission products from the

vere sevone DECLASSIFIED
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1. General Description

» The three uranium concentrators (Figure XVe2) —- the ICU Concentrator,
Fw2, the 2EU Conecentrator, F5, and the 3EU Concentrator, EulQ, =- in-
cluding auxiliaries -~ are of identical construction, They are approxie
mately 18 feet in overall height, 5 ft, 4=1/8 in. for the pet and 12 ft.
10-3/8 in, for the colum, The pots are L-1/2 feet in diameter, The
column is 22 inches in diameter and is packed with 1 in. stain}less steel
Raschig rings. The Condensers F-3, Fwf, and E~9 (Figure XV-3}y like the
Cross-Over Oxidizer Condenser, E~8, are 16 inches in diameter and 7 feet
10 inches long with 50 3/h-inch U tubes comprising a heat transfer area
of 123 sguare feet, ,

2. Construction Details

The construction details of the uranium concentrators are shown on
Figure XV-2 and summarized in the table below. The construction details
of the uranium concentrator condensers are also summarized in the table
below and shown in Figure V-3,

Uranium Concentrator Details

Item N Description or Dimension
Pot

Outside diameter L ft, 6 in.

Overall height 5 fti Le1/8 in,

Heating provision Coil, L concentric helices

Heat transfer area 82 sq,ft, .

Heat transfer duty 1.2 x 105 B.t,u./hr,

Column

Inside diameter 21.1/2 in,

Overall height 12 ft, 10-3/8 in,

Packing size and type : 1l in, x 1 in, stainless steel’
Raschig rings with 3/32win,
wall thickness :

Packed height 5 ft, (stripping)

i ft. L in. (deentrairiment)

Reflux provision Coil, 3 concentric helices

Heat transfcr arca 2l sq.ft,

Heat transfer duty 2.0 x 10° B,teu./hr,

Reflux flow rate 0.5 gal,/min,

Gondenser

Type U=tube (horizontal)

Qutside diameter 16 inches

Overall length 7 ft. 10 in,

Fumber and diameter of tubes 50 3/lL~in. U tubes

Heat transfer arca 13l 5q.ft. :

Heat transfer duty 7.0 x 102 B,t,u./hre

- DECLASSIFIED -
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As shown on Figure XV-3, the concontrator pot is similar to the

- standard tanks doscribed in Chapter XIII, cxcept that a side overflow

line (2 inch) is provided, This overflow line is connected to a calming
pipe which dips to the bottom of the tank and is vented to the vapor spage
near the tank top. ‘ . _ :

The column is made fram 1/L~inch rolled and welded stainless stecl
plate and is 22 inches 0,D, by 12 feet 10.3/8 inchos long excluding the
connectors, It is provided with lifting bails and may be removed from or
replaced on the pot remotcly, or the entire unit may be removed or row-
placed remotcly, The packing supports consist of 1/8einch by 1el/2 inch
high parallcl bars on 13/16-inch centers with notches 1/2 in, deep on 3/L-
in, spacing to keep the packing from restricting the "froe" crossmsectional
arca at the packing support. Twe cross braces /L in, by 1-1/2 in, high,
cach 3=1/2 in, from the center, arc provided to keop the support bars
parallel, Holdedown grates identical with the packing supports are placed
above each section, A liguid feed distributor above the stripping section
consists of 1b distribution points of leinch sch. 4O pipe, Each pipe proe
trudés 2 inches above the distributor plate and has o slotted weir 2 inches
high, At the design ratc (of 3-1/8 tons U/day, instantantaneous rate) the
liquid should be about 1 inch decp. The annular and center vapor riser
arca of the feed distributor is 37% of the total crossescctional area of
the columh, A reflux distributor consisting of 12 distiibution points
similar to those described above is provided above the deentrainment soce
tion, It has thrce vapor risers with a total cross scection of 32% of the
tower cross scction, Dach riscr is equippced with a ®rain hat¥ to prevent
bypassing the distributor,

These three condensers and the CrosseOver Oxidizer Condonscr, E-10,
are identical and arc of all-welded construction, The hecat transfer
surface is of thc Uwtube typc., Two distribution baffles are provided to
prevent short circuiting of the vapor from the inlet to the vent through
the veold in the centor of the #UH,

E, PLUTONIUM CONCENTRATORS, Ewlf AND Ewl?

The plutonium concentrators conocntrate the dilutce 3BP solution
(about 1e2 ge Pu/l,) for shipment in the PR can (about 10 g, Pu/l,) as -
discussed in Chapter VII, This concentration is performed in two steps,
the second concentrator boing smaller than the first, As in the case of
the uranium concentrators a hexonc stripping scection is provided in the
Plutonium Pre-(oncentrator, Each vesscl is cquippcd with a packed column
to remove most of the entrained plutonium from the vapor, After the bateh
stripping opcration is completed the stripping scction acts as an additional
deentrainment section,

1, General Deseription

The Plutonium ProeConcentrator and Concentrator Eelé and B-17 are
dircctmmaintainod cquipment and are thercfore of somewhat simpler corne
struction than othcr Class I vessels, The Pre-Concentrator, EwlS,is
shown in Figurc XVel and the Concentrator, Eel7, is shown in Figure XVa5,
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The Plutonium Pre-Concentrator is
feet for the column, 5§ feet for the pot
The pot 0.D. is 3 feet (inc

12.1/2 inches.
rings,

area is 22 sq,ft.

The Plutonium Concentrator is also
for the column, 3-2/3 feet for the not,
pot Q.D, is 21 inches (including the jac
The packin
stainless steel Raschig r
E-18, consists of a single heli
in an 8-inch diameter by L-foot 2Zwinch shell,

6=1/2 inches,

The packing—consists of l-ineh s
The Plutonium Pre-Concentrator Cond
type, with an 8~inch diameter by S.foot 8a

ings,

. DECLASSIFIED

about 1L feet high overall, 8-1/2
» and the remainder for legs,

s
SR

uding the jacket) and the column 0,D, is

Jet Condenser, E=-20, is identical with BEe18,

Ce Gonstruction_petaiig

2,1 Comparison of design features

- The construction details of th
Figure XV-4 and 5 and lis

ted in the table below,

of the plutonium concentrator condensers are based

considerations as the uraniuvm conecentrator condense
A comparative summary of the more important constru
Plutonium Pre-Concentrator and Concentrator and the

presented in the table below,

tainless steel Raschig
enser, E~15 is of the U~tube
inch shell, The heat transfer

about 1l; feet high, 6-1/2 feet
and remainder for the legs, The
ket) and the column 0.D, is

g is graded consisting prineipally of 1/2-inch
The Plutonium Concentrator Condenser,

x with 9,8 sq.ft. of heat transfer area
The Transfer Trap Vacuum

e plutonium concentrators are shown on
The construction details
on the same design

r5 shown in Figure XV.3,
ction features of the
ir condensers is

Plutonium Pre~Concentrator and Concentrator Details

Item

Pre=Concentrator, E~l6

Concentrator, E-17

Pot

Outside diameter
Overall height
Heating provision

Heat transfer area
Heat transfer duty

Column

Inside diameter
Overall height
Packing size and

type

2 ft,

5 ft.

Coil, beturn flat
spiral, plus a

Jacket

90)4 +8o 8q,ft, '
1.7 x 10° BoT.u./hr,
(heating

7«2 x 104 B,t.,n,./hr,
{cooling}

12 in,

8 £+, 6 in.

1""1”.. by l-in Stain-
less steel Raschig
rings with 3/32~in.
wall thiclmess

- DECLASSIFIED

21 in,

L £,

Coil, L=turn flat
spiral, plus a
jacket

2.8 + .9 Sq.ft.

7 x 104 B,t,u./hr,
(heating '

1,3 x 10 B,t.u,/hr,
{cooling)

6j—nt

6 £ft. 7 in,

Graded stainless

steel Raschig rings(&)
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Item . PremConcentrator, Eewlé Concentrator, Eel?
Packed height 5 ft, 9 in, (stripping) .
_ 1 ft, 9.in. (deentrain- i ft. B in. (deentrain-
ment )(P) ment B
6 ft, 6 in. (total)(b)
Reflux provision Three 1/8=-in, spray 9 cold fingers
W - . -nozzles
Heat transfer area —en 2.4 5q,Tt.
Heat transfer duty _ ——— 2 x 100 Betule/hTe
Reflux flow rate 0 to 1 gal./min, 040l gal./min.
Condenser.
Type Umtube (horizontal) . 8ingle helix (horizental)
Qutside diameter 8 in, Bain,
Overall length 5'ft, 8 in. - L £+, 2 in,
Number and diameter  Twelve 3/l~in. 0.D. One l~in, sch, LO pipe
of tubes tubes o
Heat transfer arca 22 9Q.fte 2.8 sq.ft.
. Heat transfer duty 2 x 105 B,t.u./hr, 8 x 105 Boteus/hrs

- (a) The bottom 3 in, of this colurm are packed with lein, by lein,
" Raschig ringsj; the next 3 in, and the 3=-in, layer at the top, ,
‘with 3/Lein, by 3/Lwin.j the remaining 3 ft, 11 in.,with 1/2+in,
by 1/2~in. The wall thickness of all these rings is 3/32 in,

(b) During evaporation the l=ft. 9~in, stripping section functions
as additional packed height for deentralnment,

2.2 Plutonium Pre-Concentrator, Ell

A drawing of the Plutonium Pre~sConcentrator is presented as Figure
XV-l, Its more important construction details are summarized in the table
under 2,1, above, Some additional details are deseribed below,

_ The column packing supports (see Fig, XVl ) consist of 1/B-in, by l-in,
parallel bars on 13/16-in, centers with 1/2in. deep notches on 3/li=in,
spacing to keep the packing from restricting the free eross=gectional area
at the packing support, Holdwdown grates identical with the packing supports
are’ placed above each packed section, A liquid feed distributor above the
stripping section consists of h distribution points of leinch sch, 4O pipe.

- Each pipe protrudes 2 inches above the distributor plate and has a slotted
welr 2 inches high, The annular and center vapor+~riscr area is LO% of the
total cross-sectional arca of the column, Reflux, if used, is supplied
through thrce 1/8=in, spray nozzles with 0,0L=in, orifices,

. 2.3 Plubonium Concentrator, F=17

A drawiné of the ptutonium concentrator 1is presented as Figure KWebs
Its more important construction details are summarigzed under 2,1, above,
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The partly concentrated solution from the Pre~Concentrator is
drawn by vacuun into the Concentrator pot, since no further hexone
stripping is required, The column is for deentraimment only, and thus
has no intermediate liquid fced point,

Nine cold fingers are provided for gencrating reflux if desired,
The cold fingers serve as a S=~point reflux distributor,

2.4 Eggdensors

Thc Plutonium Pro-Concentrator Condenser, Be15, is of allewelded
construction and is of the U«tube type similar to the uranium concentrae
tor. condensers (Figure XV-3). It has twelve 3/Leinch 0,D, tubes with
a total heat transfer area of 22 sq.,ft. Onec distribution baffle is Pro=
vided to prevent short circuiting of the vapor from the inlet to the
vent through *the void in the center of the WyN,

The Plutonium Concentrator and Transfer Trap Vacuum Jet Condensers,
Ewl8 and E~20, arc identical, Thoy arc of allewelded construction cone
gisting of a singlc holix, 18-1/2 turns of l-in, sch, 4O pipe, with a
6-in, helix diameter in an 8-inch shell (Bein. sch, 20 pipe ), The heat
transfcr area is 9.3 sq.f%.

Fo WASTE CONCENTRATOR, Dewl?2

The Waste Concentrator removes excess water from the solvente
extraction battery wastes for storage volume economy, as discussed in
Chapter X, Sinee this concentrated solution may be reprocessed in the
event of high uranium or plutonium loss, the hexone is stripped out prior
to concentration to avoid precipitationof these elements with the decome
position products of hexone, Therefore, a stripping section consisting
of & bubble-cap plates has been provided, Above this, there is a packed
section to remove most of the entrained fission products from the vapor
stream, '

1, General Description

The Wagste Concentrator, D-12, is about 17 feet high overall, 12
feet for the colurnm and 5 feet for the pot, The pot is 7 feet in
diameter, The column is 50 inches in diameter and its upper (deentraine
ment ) section is packed with l~inch stainless steel Raschig rings, The
lower (stripping) section contains 6 bubble-cap plates spaced 1l; inches
aparts The condenser, D=]l, is 20 inches in diameter and 8 feet 2 inches
long, and contains ninety-ecight 3/li~inch U tubes with a total heat trans—
fer area of 210 sq,.ft,

2o Construction Details

The construction details of the Waste Concentrator, Del2,are shown
on Figure XV-6 and summarized in the table below, The construction
details of the Waste Concentrator Condenser, Dwll,are alsoc summarized
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in the table,

In general appearsnce and styucture it resembles the uranium

concentrator condensers shown.on Flgure XVe3,

Waste Concentrator Details

THem

Pot

Qutside diameter
Overall height
Heating provision
Heat transfer area
Heat transfer duty

Column

Inside dlameter
Overall height
- Packing size and type

Packed height

Mamber of bubbleecap plates
Number of bubblewcaps per
plete

Mumber and size of slots
per cap

Reflux provision

Reflux flow rate

Condenser

Type
OQutside diameter
Overall length

Number and diameter of tubes

Heat transfer area
Heat transier duty

Description or Dimension

7 ft’o ) '

5 fto 3 in.

Coil, 9 concentric helices
370 sqefis

).}..1 x 1 B.tou-/hro
h9—1/l'r ino

12 ft.

lwin, by lein, stainless
steel Raschig rings with
3/32.in, wall thickness
3,5 feet (deentrainment)
6 (stripping)

108

Trenty=four, 3/32-in, by l=in.

Six 1/8«in. spray nozzles
0 to 2 gal,/mine.

U tube (horizontal)

20 in. '

8 ft, 2 in,

Ninety~eight 3/l~ine. U tubes
o ey o

S35 x ) Bottul/hro

As shown on Figure XVe6 the concentrator pot is similar to the
standard tanks described in Chapter X1II, except that a side overflow

‘line (2 inch) is provided,

This overflow line is connected to a calming

pipe dipping to the botitom of the tank and vented to the vapor space near

the tank top.

The column is made from 3/0=inch rolled and welded stainless steel plate
and 1s 50 inches 0.D. by 12 feet long excluding the connectors. Tt 1s pro=
vided with 1ifting bails and may be removed fron or replaced on the pot ree

notelys

L

It is also possible to remove or replace the entire unit remotelye.
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The deentrainment section packing support scction consists of 1/8=~inch

by 1-1/2 inch high parallel bars on 13/16~inch centers. with notehes.

1/2 inch deep on 3/hwinch spacing to kecp the packing from restricting

the free cross-sectional areca at the packing support, Two cross braces
1/L in. by 1=1/2 in high each § in, from the cemter are provided to keep

- the support bars parallel., 4 holdwedown grate identical with the packing
support is placed above the packing, The liquid fced is delivered to

the top tray of the stripping section and the reflux or wash~down solution
1s delivered above the deentraimment section through a spray head con
sisting of six 1/B-in, nozzles with 0,0l=in, orifices,

The stripping scetion consists of 6 trays formed from 1/2-inch staine
less steel plate, The splash baffles and downcomer plates are of 12«gage
stainless steel plate welded in place, The trays are level to +1/16 inch,
There are 108 vapor risers (2~inch diam,, 1O0wgage) per plate, which prow
vide a riser area 10,8% of the total column crossescctional area, The
slot area of the 107 bubble caps 1s 10.5% of the colwmn crosse-sectional
arca, One row of chovron bafiles, consisting of Pwinch stainless steel
angle iron on 13/16-inch centors is placed below each plate to reduce
entraimment of liquid in the vapor stream, :

The condenser is of all-welded construction similar to the uranium
concentrator condensers, shown in Figure XVe3. The heat transfer surface
is of the U=~tube iyne, One distribution baffle is provided to prevent
short circuiting of the vapor from the inlet to the vent through the void
in the center of the ™ym, :

Ge GONDENSATE STRTPPER, D-5

The Condensate Stripper removes hexone from the combined condensate
of all the concentration eguipment deseribed above, as discussed in
Chepter X, This is done to preciude the possibility of a hexone vapor
explosion or fire at the cribs and to recover as much hexone as possible
(about 500 gal./day) for ecomomic reasons, Although the pot itself would
undoubtedly meet the cribbing specification of not over 50% saturation with
hexone, a column with a stripping section was added to obtain 95% or better
recovery. The vapor leaving the stripping section is expected to contain
less than'10=07 of the Dissolver solubtion fission products, uranium and
plutonium, but, nevertheless, a deentrainment section was provided to
minimize any contamination fed to the organic treatment columm,

l. General Description

. The Condensate Stripper, D=5, is about 16 feet, high overall, 13 feet
for the column and 3 feet for thc pot, The pot is L feet in diameter,
The column is 20 inches in diameter and is packed with leinch stainless
steel Raschig rings, The Condenser, .Dw6, is 12 inches in diameter and 3
feet 3 inches long, and contains twentye~one 3/heinch U tubes with a total
heat transfer area of 20 8q.ft,
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' The construction details of the Condensate Stripper, D5, are shown on
Figure XVe7 and swmmarized in the table below. The construction details
of the Condensate Stripper Condenser, Dwb, are also summarized in the table,
In general appearance and structure it resembles the uranium concentrator
condensers, shown on Figure XVe3,

1516

2. Construdtion Details

Condensate Stripper Details

_Ltem

- Pot,

Qutside diameter
Overall height
Heating provision
Heat trensfer area
Heat transfer duty

. Column
Inside diameter

- Overall height :
Packing size and type

Packed height
Reflux provision
. Heat transfer area
Heat transfer duty
Reflux flow rate
Gdndenser

Type :
_ Outaide diameter
- Owverall length

JNumber and diameter of tubes

Heat transfer area
Heat transfer duty

Descrigtion or Dimension

L ft.
3 ft,
Coil, S concentric helices
L9 sq.ft, -

7.6 x 105 B.t.u./hr,

19.5 in.

13 ft,

lein, by ledn, stainless
steel Raschig rings with
3/32~in, wall thickness
5.5 ft, (stripping)

L ft, (deentrainment)
Coil, 2 concentric helices
10,8 sq.ft.
9.6 x 1 Bntcu./hrg‘
0.2 gal,/min,

U tube (horizontal)

12 in. )

3 fte 3 in,

Twentyeone 3/lein, U tubes
20 s8q.ft

1.6 x 10; Betolla/hr

As shown on Figure XV-7 the concentrator pot is similar to the stand
ard tanks described in Chapter XIII, except that a side overflow line (2

inch) is provided.

This overflow line is connected to a calming pipe

dipping to the bottom of the tank and vented to the vapor space near the

tank tops’

The column i8 made from 1/Leinch rolled and welded stainless steel
plate and is 20 inches 0.D., by 13 feet long excluding the connectors, It
is provided with 1lifting baile and may be removed from or replaced on the
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pot remotely, or the entire unit may be removed or replaced remotely. The
packing supports consist of 1/8-inch by 1-1/2 inch high parallel bars on
13/16=inch centers with notches 1/2 inch deep on 3/li=inch spacing to keep
the packing from restricting the frec crossesectional area at the packing
support. Two cross braces 1/l inch by 1=1/2 inch high each 3=1/8 inches
from the center are provided to keep the support bars parallel, Holde
down grates identical with the packing supports are placed above each
section, A liquid feed distributor above the stripping section consists
of 11 distribution points of lw~inch sch, L0 pipe. Each pipe protrudes 2
inches above the distributor plate and has a slotted weir 2 inches high.
At the design rate (3-1/8 tons U/day instantancous processing rate) the
liquid level on the distributor tray should be about 1 inch deep, The
annular and center vapor riser area of the distributor tray is 39% of the
total crossesectional area of the colunm. A reflux distributor consisting
of 12 distribution points similar to thosc described above is provided
above the deentrainment section. It has three vapor risers having a total
cross section of 287 of the tower cross section, Each riser has a "rain
hat™ to prevent liguid from bypassing the distributor,

The condenser is of all-welded construction similar to the uranium
concentrator condenscrs showun on Figure XV-3, The heat transfer surface
is of the U-tube type. Two distribution baffles are provided to prevent
short cireuiting of the vapor from the inlet to the went through the woid
in the center of the w4,

H., CONDENSATE EVAPORATOR, D=L

The Condensate Evaporator receives the (thermally) hot aquecus bottoms
from the Condensatc Stripper and the condensate from the Ruthenium Scrubber
Condenser for redistillation to insure obtaining a cribbable condensata,
as discussed in Chapter X, A six-platc deentrainment section is provided
to remove most of the entrained fission products, uranium, and plutonium
from the wvapor stream,

1. General Description

The Condensate Evaporator, Del, is about 20 feet high, 7 fcet for
the pot and 13 feet for the cdlumn. The pot is 7 feet in diameter and
the column is U=1/2 feet in diameter with 6 trays on 18-inch spacing.

The Pmidenser, D=3, is 2 feet in diameter and 8«1/ feet high, and cone
tains 193 U tubes (3/h-in.) with a total heat transfer area of 515 sg,ft.

2s Construction Details

The construction details of the Condensate BEvaporator, D-l, are
shown on Figure XV-0 and are summarized in the table below. The cone
struction details of the Condensate Evaporator Condenser, D=3, are also
summarized below. In structure it is similar to the Uranium Concentrator
Condenser shown on Figure XV-3 and it is somewhat similar in general
appearance, except that it is mounted vertically.
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Condensate Evaporator Details

Iten ' Description or Dimension

Pot

Outside diamester 7 £+,

Overall height 6 fti 1l=3/L in,

Heating provision " Coll, 9 concentric helices

Heat transfer area 516 sq,.ft.

- Heat transfer duty 9.6 x 10° B,t,u./hr.

Column

Inside diameter i £t, 5=1/k in.

Qverall height 13 ft. X in,

Number of bubblemcap plates 6 , 7

Number of bubble caps per plate 116 caps, 3-in, 0,D, .

Number and size of slots per cap L8 slots, 3/32 ine by lein,

- Reflux provision Coil, 7 concentric helices

Heat transfer area 255 sq.gg.

Heat transfer duty 2.3 x 10° B,t.u,/hr.

Reflux flow rate o7 gal./min,
Condenser

Type Ustube (vertical)

Outside diameter 2 ft,

Overall length 8 £t. 3 in.

Number and diameter of tubes 193 tubesy 3/L-in,

Heat transfer area 515 5qef%.

Heat transfer duty 7.6 x 10° B,t.u,/hr,

As shown on Figure XV-8 the Dvaporator pot is similar to the standard
tanks described in Chapter XITI except that a 2-inch side inlet is pro=
vided as the normal feed inlet from the Condensate Stripper, D=5, and a
12-inch jet well, which permite placing a remotely removable jet at the
bottom of the tank so that the boiling liquid may be jetted to the Waste
Header Receiver, D-13,

The colwm is made from 3/8~inch rolled and welded stainless steel
plate and is L feet 6 inches 0.D, by 12 feet 10-3/8 inches high excluding
the connectors. It is provided with lifting bails and may be removed from
or replaced on the pot remotely, or the entire unit may be removed or re-
placed remotely, The trays are formed from 1/2~inch stainless steel plate
and the splash baffles and downcomer plates are of 12-gage stainless steel
plate welded in place, The trays arc level to % 1/16 inch., There are 116
vapor risers (2=inch, 10 gage) per plate which provide a riser area 12,1%
of the total column crossescctional area, The slot arca is 2l@ of the
colwnn area, One row of chevron baffles consisting of 2~inch stainless
steel angle iron on 13/16m-inch centors is placed below cach tray and two
are placed below the reflux coil to reduce entrainment of liquid in the
vapor stream,
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The condenser is of all-welded construction similar to the uranium
concentrator condensery shown in Figure XV-3, and is somewhat similar

in general appearance except that it is mounted vertically,
transier surface is of the U-tube type.

The heat

Three distribution baffles are

provided-to prevent short circuiting of the vapor from the inlet to the
vent through the void in the center of the wyY,

I. HEXONE DISTILLATION COLUMN, Gw3

The organic overflow from the 10 Column and the overhead from the
Condensate Stripper are fed to the Hexone Distillation Column for steam

distillation from a caustic heel on the feed plate and below.

The upper

trays treat the wvapor further with 5% NaOH as discussed in Chapter IX and
also serve to remove essentially all of the entrained fission products,
uranium, and plutonium from the vapor stream,

l. General Description

The Hexone Distillation Column, G=3,

6.1/2 feet for the pot and 13 feet for the
diameter,
trays on 18~inch spacing,
meter by 9 feet 5 inches long, and contains

U-shaped) with a total heat transfer area of

is about 19-1/2 feet high,
colum,

The pot is T feet in

The column is 3 feet 10 inches in diameter and contains 7

2+ Construction Details

The Condenser, G=2, is 3 feet  inches in dia-

322 tubes (3/hwinch diam.,
8h0 Sq-ft-

The construction details of the Hexone Distillation Column are shown

on Figure XV~9 and are listed in the table below,

The construction de~

tails of the Hexone Distillation Column Condenser are shown in Figure
IV=10 and are also summarized below,

Hexone Distillation Colimn Details

Item

Pot

Outside diameter
Overall height
Heating provision
Heat transfer area
Heat transfer duty

Column

Inside diameter
Overall height
Humber of bubble-cap plates

Number of bubble caps per plate

DECLASSIFIED

Description or Dimension

7 £,
6 ft, 6 in, :
Coil, 9 concentric helices

317 sq.ft.
Lol x 10° B,t.u,/hr,

3 ft. 9-1/4 in,

13 ft, . |
- 7 (4 treatment and 3 dis-

tillation)
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Item

‘Number and size of slots

per cap
Reflux provision
Reflux flow rate

Condensecr

Type

Outside diameter

Overall length ,
Mumber and diameter of tubes
Heat tranafer area

Heat transfer duty

Description‘or Dimension

L8 slots, 3/32~in, by lein,

lwin, pipe to top plate
0.31 gal./min,

U«tube (horigzontal)

3 ft, L in.

T £t 5 in.

322 tubes, 3/Lein.

840 sq.ft. (420 for subcooling
and. 420 gor condensing)

3.9 x 10

.t.u./hr.

As shown an Figure XVe$ the Hexone Ristillation Column pot is similar
to the standard tanks described in Chapter XIII, except that a side over-
flow line (2 inch) is provided, This overflow line i3 connected to a calming

- pipe dipping to the bottom of the tank and wvented to the vapor space near
the tank ‘b0p. ) -

The column is made from 3/8~inch rolled and welded stainless steel
plate and is 3 ft. 10 in, 0,D. by 13 f*, high excluding the connectors.
It 48 provided with lifting bails and nmay be removed from or replaced on
-the pot remotely, or the entire unii may be removed or replaced remotely,
The trays are formed from 3/8-inch stainless steel plate and the splash
baffles and downcomer plates arc of l2-gage stainless stcel plate welded
in place, The trays are level to #1/16 inch, There arc 86 vapor risers
per plate (2-inch diam,, 12 gege) which provide a riser area 12,6% of the
total column crossescctional area, The slot arca is 25% of the column area,
One row of chevron baffles consisting of 2-inch stainless steel angle iron
on 13/16winch centers is placed below each tray and two above the top tray
to reduce entrainment of liquid in the vapor strean.

The condenser is of all-welded construction with a heat transfer

surface of the U~tube type, The lower (inlet) leg of the U is in the

- liquid phase to subcool the hexone while the upper leg is in the vapor
space, A horizontal baffle is provided to cause the condensed liquid to
travel the length of the subcoocling coils. Two partial transverse baffles
are provided to prevent shortecircuiting of the vapor to the vent, The
condenser is equipped with a side outlet for the condensed, cooled, and
separated hexone, and a bottom outlet with a jackleg of proper height to
withdraw the agueous phase,

&
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FIGURE XV -8
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PART III: -PLANT -EQUIFMENT, continued
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CHAPTER XVI, OTHIR PROCESS EQUIPMENT

A, SLUG CARRYING CASKS

Irradiated, canned uranium slugs are transported to the 202=3 Builde
ing in a %esforated stainless steel bucket contained within a slug-carry-
ing cask.{2) The casks are transported to the 202S Building in special
railway cars known as casi cars, Lach cask car contains two water-filled
vats which hold one slug-carrying cask in each vat, The bucket and cask
are illustrated in Figure XVI-l and are identical to the equipment dee
seribed in Section C of the Hanford Works Technical Manual, HiwmlOL75,

1. Wedight and Capacity

The slug-carrying capacity and weight of the cask are as follows:

Weight of slugs (200 four-inch slugs) 1100 pounds
Welght of perf?r?%gg bueket © 275 pounds
Weight of cask(3 39600 pounds
| Weight of cask 1a(k) " ")960 pounds
Total Weight , 45935 pounds

2. Radiation Intensity and Shie;ding;_

The radiation intensity of a bucket of irragiated (418 Mw.-days/ton)
slugs (removed from carrying casl) hanging in mideair is 2.5 r./hr. at 50
ft. after "eooling® 72 days in the 200w}l Area Metal Storage Basin, Building
212, UWhen contained in a carrying cask, which has leadefilled stainless
steel walls 12,5 in, thick, the radiation intensity directly outside the

cask before #cooling® 13 on.the order of 1 mr./hr.

3+ Cooling Provision

The heat resulting from decay of the radiocactive materials in the
slugs must be removed from the cask to avoid the attainment of excessively
high temperatures, The cerrying cask is equipped with Swshaped tubes in
the walls and 1id to allow cooling water to circulate freely from the vats
on the cask car to the slugs, The tubes are Swshaped to attenuate the

radiation passing outward from the slugs,

L. Slug Removal

The cask car enters the 202.3 Building through the railway tunnsl.
The cask 1id which is stepped into the cask is unlocked Ly means of an
impact wrench, lifted by neans of the crane, and placed on the flat bed
of the cask ear, The bucket of slugs is then lifted from the cask with
the crane, allowed {0 drain, carried to the Dissolver Cell and charged to
the Dissolver.
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