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POOR ORIGINAL

I
INTRODUCT I ON/ABSTRACT

- —

This Topical Report is belno presented to the U.S. luclear Regulatory
Commission, Di-ision of Project Management, Cffice of Nuclear Reactor
Requlation, for the evaluation of the Stock Equipment Company Solid
Radwaste System for use in nuclear power plants. The information con-
tained herein has been provided to describe this system and indicate
its desian and operatina features.

The first S-E-Co. Solid Radwaste System was sold for installation at
Public Service Electric & Gas Company's Salem Station which has recently
started-up. Prior to shipment, the Salem equipment was installed in
S-C£-Co.'s plant for approximately two years where it underwent exhaustive
full-scale testino. Test data obtained from this syscem, coupled with
additional field information, have been incorporated into the desion

of the system being presented in this topical! report. This system
represents over ten years of continuina research, development, and
enaineerino, and has oresently been sold for installation in twelye
nuclear power plants to service twenty-two units. A listing of these
installations is aiven at the end of this section.

Stock Equipment Company is a leading desianer and manufacturer of
specialized quality equipment of the power industry. Stock's experience
in this field now trancends a period of fifty years: and realizes

that in order to provide reliable equipment, meetine service and
environ.ental requirements, equipment desian must be directed specif-
‘cally at application criteria. The S-E-Co. Solid Radwaste System has
been desianed and developed over the past ten years accordine to this
fundamental concept. It features 40 year service life, maximum
reliability and safety, and minimizes possible radiation exposure to
plant personnel (ALARA).

This Topical Report has been prepared to familiarize the reader with
the S-E-Co. Solid Radwaste System. Althouah this discussion has been
presented in a non-proprietary version, patents have been issued and
others are pendina coverina orininal ideas presented.



STOCK EQUIPMENT COMPANY

NUCLEAR EQUIPMENT CUSTOMER LIST

ORDER
CUSTOMER STAT ION DATE SCOPE
1. Detroit Edison Enrico Ferml | 1961 Remote Double Removal Valves
for Sodium Overflow Pump
2. Pub. Serv. El. 6 Gas Salem | & 2 197 Solid Radwaste System
3. Pub. Serv. El. &5 Gas Salem | & 2 1971 Evap. Bottoms System
4. Phil. Electric Limerick 1971 Remotely Operated Transfer
Cars for Solid Radwaste System
5. Pub. Serv. El. & Gas Salem ] & 2 1973 Filter Handling System
6. Comm. Edison La Salle 1973 Sol'd Radwaste System
7. Comm. Edison Byron 1975 Solid Radwaste System, Filter
Handling & Transfer Cars
8. Comm. Edison Braidwood 1975 Duplicate of Byron Station
9. Comm. Edison Dresden 2 6§ 3 1975 Retrofit of Solid Radwaste
System
10. So. Cal. Edison San Onotre 2 1975 Dry Waste Compactor
11. Ontario Hydro Bruce 1975 Dry Waste Compact~
12. Texas Utilitles Comanche Peak 1976 Dry Waste Corpactor
13. Arizona Pub. Serv. Palo Verde 1,.,3 1976 3 Dry Waste Compactors
14. Comm. Edison Zion 1976 Cement Filling Station
15. Kansas G. § E. & Wolf Creek 1976 Solid Radwaste System
Kansas City P. & L.
16. Northern States Power Tyrone 1976 Solid Radwaste System
17. Rochester G. & E. Sterling 1976 Solld Radwaste System
18. Union Electric Callaway | 1976 Soiid Radwaste System
19. Union Electric Callaway 2 1976 Solid Radwaste System
20. Carolina P. & L. Shearon Harris 1977 Solid Radwaste System

1,2,3,4
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CUSTOMER

NUCLEAR EQUIPMENT CUSTOMER L.IST

STAT ION

21.
22.
23.
24.

Consumers Power
Niagara Mohawk
Duquesne Light

Commonwealth Edison

Midland | & 2
Nine Mile Point
Beaver Valley

Dresden

"3

ORDER
DATE

SCOPE

1977
1978
1978
1978

Dry Waste Compactor
Dry Waste Compactor
Solid Radwaste System

Dry Waste Compactor

™o
0
o



DESIGN OBJECTIVES AND MAJOR FEATURES

A. General

The system and its major components are designed specifically
fcr nuclear power plant use, 40 year service life, minimum
radiation exposure to operating and maintenance personnel,
maximum reliability and minimum maintenance attention.

$S-E-Co. designs and b1 1ds most major components because
experience has shown that equipment designed for other spe-
¢'flc uses or for genczral use w!ll not normally meet these
desig: criteria.

To e sure reserve smergency capability, the system's capacity
is at least three to five times the average disposal require-
ment for light water reactors. The variation depends upon
the size and type of nuclear system 'nvolved.

The S-E-Co. equipment forms a complete system requiring
minimum engineering effort by the customer or his engineers.
Components are shipped assembled, prewired, prepiped, and
factory-tested. Electrical cables connecting the controls
with the processing equipment and crane are cut to length,
equipped with plugs and receptacles, and factory-tested.

The equipment is designed to occupy minimum plant spacc. The
arrangement of the equipment and location of the control room
uve very flexible to fit individual plant requirements.

The use of a standard 55-gallon drum with a 4 threaded cap
used in conjunction with the S-E-Co. System has the following
advantages to the operator.

a. Use of a closure that pernits simple, consistent capping
and unca-ping in a totally remote operating rode.

b. Use of a low-cost container ($2.35 to $2.60 per cubic
foot) which Is readily avallable and competitively
priced and which fully meets the DOT 7A Specification.
A closed-top drum is stronger than an open-top drum.

c. The ability to remove and replace the cap remotely at
any time as a means of inspecting the contents of the
drum for free water, if ultimately required.

284 25
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6.

12.

13.

d. The ability to re-enter a drum after solidification to
improve leachability characteristics, if required.

e. The ability to double=fill a drum as the laiger closure

accommodates the dual-nozzle assembly. This permits
placing more waste in each container and filling the
drum with two or more waste streams for radiation con-
trol of the shipping coritainer.

f. ‘vhe ability to provide additional assurance of external

drum cleaniiness since tht vent connection can be placed

inside the shippling container with the nozzles during
filling.

The S-E-Co. System is designed to maintain area and drum

cleanliness, thereby minimizing time required for housekeep-

ing. Drum washdown, if required, is accomplished with a

remotely ope.ated spray within the drum processing enclcsure.

Maintenance safety is assured because substantially all equip~-
<t requiring maintenance is located in safe areas o may be

remotely moved to safe areas.

All components containing waste liguids or slurries may be
remotely emptied, washed down, or flushed internally. All
equipment may be decc.itaminated by hosing externa'ly,

All equipment is designed to ''fail safe'' upon loss of system

power, water, or air supply.

The system may be operated and controlled by one operator
from a safe area. Control conscle instrumentation provides
complete status information.

If smear testing, labeling and neasuring of the radiation
level of drums is required, this may be accomplished safely
from behind a shield wall, which has been designed specifi-
cally for this purpose, prior to truck=-!c:ding.

Remote handling of drums via the bri‘ e crane permits ac-
curate stacking of drums, hence, full utilization of decay
pit storage capability.

Interfacing with ligquid radwaste equipment is straightfor-
ward, flexible and simple.

Interfaces with advanced volume reduction equipment such as
fluid bed dryers or crystallizers can be hariled by S-E-Co.

20 ¢
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14,

15.

16.

17.

18.

To help ensure meeting technical solidif’'_.ation requirements
at lowest cost, S-E-Co, conducts detai’2d solidification
tests tailored to each station's individual requirements.
Pretested <olidification formulas and a process control pru-
gram are provided,

Remotely operated cartridge filter handling equipment can be
supplied to interface with the solid radwaste equipment.

All drives utilize gear transmissions designed and built by
S=E=Co., for LO-year life. In S-E-Co.'s opinion, this is the
most reliable, maintenance-free drive available.

Cement and waste fill nozzles enter the shipping container
prior to filling, and appropriate vent connections collect
displaced air, dust, and vapor from inside the drum,

The objective is to keep the exterior of drums clean to avoid
the necessity of cleaning and smear testing later,

All cable located in radiation zones meets stringent fire
(1EEE-383-74) and radiation resistant standards.

B. Drummin9 and Decantlng Stations

These two stations are designed to place all motors, air
cylinders, controls, limit switches, remotely controlled
valve operators, electronic components, and most gear trans=-
missions on the safe side (side opposite the processing
equipment) of a 12" thick steel shield wall,

The shield walls are 5' wide x 10' high. All equipment,
pipes, and wires are installed and tested prior to shipment.
S-E-Co. supplies machined stee! support frames for installa-
tion in the area's concrete shield walls for support of the
drumming and decanting stations.

The machined shield wa!ls serve as accurate equipment foun=-
dations connecting driver and driven components which helps
assure the accuracy required for 40-year life. Penetrations
in the shield walls are stepped, as necessary, to eliminate
direct radiation paths from the processing side to the main-
tenance side of the walls,

The shipping container is within the drum processing enclo-
sure during cap removal, filling, cap replacment and mixing.
While the equipment is designed to avoid spills, if a spill
should occur, it is isolated from station environment, thereby
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avoiding possible airborne contamination resulting from these
operations.

The enclosure is equipped with washdown sprays, drain, and
radicactive vent connections,

All components are designed to minimize crevices, crud traps,
or equipment contamination. For example:

a, All pipe welds are consumable insert butt welds.

b. All valves are full-flow plug-type with liners to elim=-
inate crud traps.

¢. The decant tank interral surfaces are polished to a No.
4 finish.

d. Flanges are used onl, where necessary fcr possible
maintenance convenience and speed.

e. Low carbon stainless steel is utilized for all surfaces
wetted by radwas.e effluents.

Evaporator concentrates and slurries may be measured into
shipping containers separately or mixed in 1/2 gallon in-
crements for radiation level control of the containers. This
helps match containers with shipping cask capabiiity and
lowers burial cost.

A radiation measuring device reads the slurry radiation level
in the decant tank. A second device measures container rad=-
iation level after processing.

Tk 5=E-Cc. ‘'double~filling' technique permits ma> mum util=-
izarion of shipping container volume,

A 500-gallon decanting tank, mixer, and instrumentation are
provided to ensure that the solid/liquid ratio of slurries is
consistent as pumped to the shipping containers., It also
ansures that the minimum amount of water is disposed of,

This equipment has no filters or screens to change or to

plug.

Other than heavy stainless steel mixer blades, no equipment
(sensors, etc.) is submerged in the slurry. Decontamination
sprays are provided.

The atmospheric pressure tank is built tc the ASME Code to
ensure highest quality and total system integrity.

284 260
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All periodic maintenance can be accomplished without entering
the tank.

The solidification agent, slurry, and evaporator concentrates
remain separated until after they are in the shipping con-
tainer. This has the following advan*ages:

Ensures that no solidification will occur outside of the
shipping container,

Minimizes the use of flush water.

Avnids the possibility of jelling slurries in tanks at
elevated temperatures. (Concentrate lines and tanks are
heat traced., It is not desirable to heat trace slurry
lines and tanks.)

Provides the capahility of accurately measuring each
constituent separataly for consistent solidification
control.

A remote-reading solid state scale is provided to measure
drum weight after prrcessing.

Automatic safety devices prevent drum overfilling and decant
tank overfilling.

Two single-acting, positive displacement metering pumps,
designed specifically for their service, accurately measure
waste to the shipping container, They 7 ‘e large, slow=moving
piston pumps to ensure long life and <« :.d vapor=binding when
pumping hot liquids.

b.

c.

d.

The pumps have multipie valves which may operate as
either suction or discharge, therefore, material may te
pumped in cither direction in the same pipe. For example,
drums may be filled or material may be returned to thes
liquid system tanks.

A third valve permits flushing in any direction through
the pump,

Tests indicate that the pump can clear plugged lines and
that the pump helps to eliminate pluagage when pumping
slurry.

A dead-end seal water system prevents recycling of waste
due to pump leakage.

2

284 261



cl

10,

13.

1k,

15.

A specially designed progressive cavity pump is utilized for
pumping decanted water,

The dual fill nozzle assembly (one for slurries and one .Ar
concentrates) is equipped with plug valves, backing up ihe
netering pump valves for shutoff after filling.

Flushing may take place through the pump prior to valve shut-
off or downstream after valve shutoff or both. This flex-
ibility is built in to ensure the absence of radicactive
dripping that could contaminate the exterior of the shipping
container,

Flush water is a measured quantity which is considered in the
pretested sclidification formulas, hence, flushing does not
create a separate waste problem, Depending upon the flushing
mode, the amount of flush water will vary from 1/2 pint to
1/2 gallon per drum,

High quality, stainless steel, full-flow plug valves are used
for all radwaste and water control valves, Remotely operated
valve operators designed, built, and tested by S-E-Co. for
Lo-year life are supplied with all plug valves.

The drum processing enclosure is equipped with two spray
systems, one for decontamination of the drum if a spill
should occur and one for decontamination of the interior of
the enclosure,

If a drum should be:ome contaminated during processing, it
will show up on the drum grab TV monitor prior to che drum's
being removed from the enclosure. The drum may be tumbled
and sprayed prior to removing it from the enclosure. Clean-
ing while the spill is wet increases cleaning efficiency.

Air exhaust piping is piped through an oil collector to re-
move oil mist.

Piping is built to ANSI B31.1 power piping code.

Brldge Crane

l.

Dual electrical circuits and drive motors ensu ~.ntinuity
of operation, servicing in a safe area, and precise low-speed
operation.

Low speed operation is 2.5 fpm to provide safe, accurate
locating capability.

=6
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l

A target grid system (located above the crane) and companion
TV camera cross hairs provide remote accurate location capa-
bility. The crane grab may be easily located within 1/2 inch
which enhances safety and prompt remote operation.

Two bridge-mounted surveillance cameras with remote tilt
control and one drum-grab-mounted TV camera provide overall
area surveillance, verification of crane location, and
remote inspection capability. The high quality cameras:

a. Have been tested to 10 G shock load and are designed
for severe duty applications.

b. Will focus within three inches of the camera lens.

¢. Are automatic, requiring only focus adjustment by the
operator.

d. Are state-of-the-art solid state components.
e. May be rebuilt in less than one hour.

f. Permit clear observation with as little as five lumens
in the field of view.

g. Have non-browning radiation resistant lenses.

h. FRequire only five wires from the control room to the
cameras.

Lifting ca ~bility of the drum hoist is 7-1/2 tons. The drum
grab jaws w1l handle loads up to one ton and auxiliary hooks
are provided to handle loads up to the naximum hoist capacity.

The crane is of dual girder construction with large, hardened,
cast steel wheels and rails to ensure safety and rigidity.
Rail ends are machined to promote long rail and wheel 1ife.

The drum cannot be released from the grab while the drum is
suspended.

A grab elevation readoit is provided for use in conjunction
with the TV. This tells the operator the elevation of the

grab in inches above the floor and shows positive vertical

motion when in operation.

Antiswing guides are provided to prevent swinging of the drum
during high speed operation. For high speed operation, the

MY
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10.

11,

13.

14,

'5.

16.

17.

load and grab m<-. '~ in the full v - _,it.on winere the
guides prevent swing anu wne load will clear all permanent
obstructions under the crane,

Special cable handling equipment is provided to ensure long
cable life. Rails for cable handling equipment are supplied.

The crane is equipped with high pressure sodium lights to

permit observation of all crane functions. Lights in decay
pits and other radicactive areas are not required for normal
operations. Lights are redundant and are on separate circuits.

Four jaws are used to pick up a drum with the drum grab.

Each jaw is capacle of holding the drum. The operator has
positive indicaticn from the grab TV camera that the jaws are
open or closed or, when 1ifting, that each jaw is in fact
clamped on the drum,

Fc- safety, bridge and trolley motion is limited to low speed
when the load is in excess of one ton.

Redundant iimit switches, which cut power, prevent t'~. oper=
ator from running the crane into bridge or trolley stops.
Shock=absorbing bumpers prevent damage if the redundant limit
switches fail.

The crane is designed to be washed down if necessary for
decontamination.

The drum grab will handle both closed=-top drums (used for
solidified products) and open-top drums (used for compacted
dry waste) without adjustment.

The grab can pick up and locate drums when stored in a pattern
touching each other. It is not necessary to widely separate
drums in storage to permit remote handling.

D. Cgﬂgactor

ll

2.

The low pressure (780 psi) hydraulic system helps ensure
minimum maintenance.

A large hydraulic system reservoir avoids the necessity of
having oil cooling equipment. Increased lubricity is ob-
tained by the use of fire-resistant phosphate ester for the
hydraulic fluid to reduce wear on seals and sliding surfaces.

The hydraulic system will stall out at maximum eccentric
loading ruther than damage the platen, cylinder rod, or other

284 264
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10.

12.

components. The hydraulic circuit is of the high-effeciency,
regenerative type,

The loading table facilitates loading of the drum, assists in
maintaining good housekeeping, and helps avoid drum rim dis-
tortion.

The drum extension guides waste into the drum even when 2
drum is almost full, This assures a full drum and permits
compacting a2 stack of waste 60" high. It also permits com-
pacting 60" wide rollea paper or felt that has been placed in
the drum vertically without further contact by the operator.
Paper of this type is normally usel when servicing radioactive
equipment or curing fuel changing. This material may be
rolled up, placed in the drum, the drum placed in the com=
pactor, the drum extension doors closed, and the material
compacted into the drum.

The drum extension doors have been provided for operator
safety and to assist in dust removal with the ventilation
system when compacting.

The drum extension permits filling a drum in less time and
with fewer strokes of the machine.

The lower drum head is supported by a formed plate to avoid
drum head damage and to ensure drum alignment.

The drum support plate is moved out of the frame by a hydraulic
cy'inder to allow drum handling by overhead hoist or by lift
truck,

Ample roughing and HEPA filters with high capacity fan ensure
that radioactive dust will be captured wit..out danger to
operating personnel. A minimum negative 1/2'" water pressure
is maintained within the compaction chamber even when ’ilters
are dirty.

The 30,000 pound compacting force will give more densely
packed drums, and it will permit crushinr of HEPA filters and
other items having some strength which "s not possible in
lighter machines.

Servicing the built in filters can be accomplisned without
having to touch the dirty filters. Dirty filters are de-
posited directly into a drum to be compacted with the next
batch of waste.

All operating cylinder motions are interlocked with limit
switches so that the ram carnot be operated un ess the drum
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13.

14,

15.

16.

is al! the way in or out of the compacting position and the
drum extension door is closed. Further safety is provided by
deadman controls on the hydraulic cylinders.

0il level gauce, pressure gauges, indicator lights, etc., are
all located to be conveniently observed.

The compactor is designed for 4O-year life in nuclear power
plant service.

Construction will permit washdown without damage for decon-
tamination purposes, if necessary.

A pilot operated check valve is used to hold the ram in the
UP positien when the unit is not in operation.

E. Cemgnt Filling Station

1.

Solidification agent is placed in each shipping container per
pretested formulas prior to the container entering a radio-
active zone.

Sufficient agent is added to ensure solidification regard-
less of malfunctions that may occur within radioactive zones.

The equipment is designed to eliminate cement dust in the
plant, This feature is not available with commercially manu-
factured equipment.

Cement s accurately weighed into the drum with a S-E~Co.~-
designed solid ctate scale. Weighing is necessaiy to obtain
consistent solidification results. (A minimum error of 10%
to 20% can be expected if volumetric measurement is used due
to moisture and particle size variation.)

The equipment will store a minimum of two truckloads of cement
to ensure adequate material for emergencies.

Porous stainless steel airslides are used within the storage
tank to ensure that the tank can be emptied even after long
outages. A low pressure bl war is supplied to deliver air to
the airslides to ensure th.¢ water or oil from the plant air
system does nct enter the cement equipment. The compressor
operates only during drum filling (normally only 20 to 30
minutes per shift).

The cement fill nozzle and vent annulus (connected to a dust
collector) promote external drum cleanliness and maintain a
slight vacuum on the drum during filling.

»
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10.

.

‘2.

Solid state controls permit the operator to record gross and
tare weights and preset the quantity of cement to enter each

drum, Filling is automatically stopped when the preset weight

of cement is reached.

A roller conveyor is provided to conv:niently supply empty
drums to the filling equipment. A grevity-type conveyor is
provided for storing cement filled drums prior to processing
and for delivering drums to the crane pick-up location,

A dust-tight dust collector collects dust when filling the
tank or drums. Discharge from the dust collector complies
with EPA regulations and is exhausted to the outside of the
building.

High level alarms are provided in the storage tank and day
tank. A safety valve is provided to prevent damage in case
of overfilling.

Positive, dust-tight screw conveyors are supplied to deliver
cement from the day tank and dust coll!ector hopper to the
fill nozzle

A bell valve at the fill nozzle seals the fill nczzle after
filling, thereby eliminating dribble.

Inspection and Labeling Station

Drum inspection and labeling are accomplished by an operator
frem behind an B-inch thick steel shield wall.

In the unit, the drum is supported on three points of a
"'spider' so that all surfaces of the drum, including the
lower chine, may be reached for smear testing.

The drum support spider and drum may be rotated permitting
access to all drum surfaces by means of a built-in motor and
gear transmission operated from the safe side of the shield
well,

Access for hand-held tools is provided through full height
access openings, approximately 8'' wide on each side of the
8-inch thick steel shield wall.

The operator may observe the drum from a safe area through
stainless steel mirrors supplied with the unit.

The unit is equipped with lights on the hot side of the wall,
a drain connection for periodic washdown, and hand-held tools



8.

for smear testing and label ing purposes.

The unit is designed to be installed within concrete or cement
block shield walls. A steel structure surrounding the unit
eliminates the need for internal for.s.

The equipment is prewired requiring only £60 volt power sup-
ply by the customer.

G. Controls

10.

Controls for the drumming station, decanting station, and
bridge crane arz integrated into a complete remote control
package.

Majnr control items are the best quality items available,
designed and built by S-E-Co., using solid state digital
components in conjunct’an with electrical mechanical devices.

Normal operations of the drumming station are automatic.
This helps ensure accurate repeatability, frees the operator
for other tasks, and simplifies training.

All functions are interlocked to prevent malfunction of:
spills due to operator error.

A graphic panel is supplied to show the operator processing
equipment, pipe, and valve status,

A record board is included to show the locat.on of all drums
under the remotely-operated crane and guide the operator to
each location,

The controls and their interlocks are designed to ensure
quick, simple operator training.

Major instrumentation, sensors, and limit switches in radio~-
active areas are redundant.

Television equipment is the best quality equipment vailabie,
is easy to maintain, and is shake-tested to 10 Gs to ensure
reliable operation.

Control cabinets are completely assembied and tested with the
equipment prior to shipment.

Cabinets are ruggedly designed and built for power plant
applications.

2784 26¢
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1,

All power, control, and TV cables are furnished from the
control room to the processing equipment and remotely-operated
crane.

Only 460 volt rower supply is required by the customer. If
preferred, two separate power supplies may be installed.

i1=13
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1.
PROCESS DESCRIPTION

A. Process Flow
The Process Flow Diaaram, shown in the Appendix, depicts the ueneral
processina sequence of the S-E-Co. Solid Radwaste System.

At the start of the process, 55-aalion DOT 17C drums which have been
suppled with a k-inch screwed opening are withdrawn from storace and
inspected for physical damage. A drum number for process cortrol is
assigned and added to the top head of the drum to allow for positive
identification and location witn remotely operated T.V. cameras.

The drum is then moved via a roller conveyor to the cament station
where the L-inch cap is renoved and a mixing weight is added., The
mixing welght speeds mixina operations and helps ensure that the
contents are homoaenous after processina,

The cement station has been provided with a control console which
allows cperaticon of al) eaquipment necessary to fill drums with pre-
determined amounts of cement in accordance with the Process Control
Proaram. The quantity of cement to be added to each drum is based on
pre-tested solidiflication formulas for the waste streams to be
processed. VWith this information, the operator moves the drum from
the roller conveyor onto an electronic scale-1ift assembly and proarams
the weighing circult to automatically fill the drum with the deslred
quantity of cement., The operator then initiates the left mechanism
to elevate the drum to insert the fill nozzle and starts the auto-
matic fill operation. The fill nozzle contains an intearal suction
connection which is piped to a dust collector to prevent dust from
beina discharged to the atmosphere. After fillina, the drum is
lowered and the cap is replaced by hand. The drum is then rolled
down the roller conveyor with aravity assist to a section of the
conveyor which serves as an in-process storage area.

The remotely operated crane is then usa2d to transport the drum to the
load platform on the drum processina enclosure which is located on the
radicactive side of the drummina station shield wall. Once drummina
operations are to be initiated, the remotely operated crane is used

to lower the drum throuah a hatch opening and onto a pesitionine
platform (drum cradle) inside the precessina enclosure. After the drum
has been loaded onto the drum cradle, the crane's drum orab is raised
out of the enclosure. This allows the operator to rermotely actuate
closure of the hatch, thereby isolatina the drum from the station
environment durinag processinna.
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Operation of the crane and processina operations for fillina and
mixing drums with radwaste effluents are controlled remotely at a
control station. 7The control station has been provided with a free-
standing, desk-type console upon which all the controls and indicatine
devices required for remote operation of the crane, the decanting

and the drumninc stations, are located. Crane operation is assisted
with a closad circuit television system and an over~head tarcet arid
system which allow precise positioning of the crane in the radwaste
processina areas.

Prior to drummina radicactive evaporator concentrates, che feed system
(not normally S-E-C . supplied) to the solid radwaste system is set

up to feed the S-E- o. metering pump. The operator proqgrams the
control of this pur > to deliver the correct amount of waste to be
processed in the d um in accordance with the Process Control Program.
After this has bee: accomplished, the pumping operation becomes a

part of the automatic cycle.

Prior to processino slurries such as bead resins, Powdex and dia-
tomaceous earth, the S-E-Co. 500-qallon decan: tank is filled from the
liquid system storane tank. During the fillina operation, a mixer in
the decant tank is used to ensur2 that the slurry will settie at a
uniform level bed-of-solids after filling. Upon comp etion of the
fillina operation, the mixer is stopped to allow separation of solids
and water. Once this settlina period has elapsed, the water level

and water-solid interface level are accurately measured with sonic
sensors. These readings are displayed on the control console and
inform the operator as to whether excess water is to be removed or
water is to be added to the decant tank. Th'!s is done in accordance
with the Process Control Program, in order to achieve the correct
solid/water ratio consistent with the pre-tested solidification
formula for the waste stream. Excess water is removed with dec/ 1ting
equipment and returned to a liquid system tank by means of a specially
vesianed decanting pump in order to minimize *he amount of water
requirina disposal.

After the decant tank has been prepared with the correct solid/water
ratic, the mixer is then automatically turned on and operates for a
pre-determined period of time to ensure that the slurry is acain
homoaeneous. While the slurry is being mixed, the operator is then
able to approximate the radiation level of the slurry to be processed.
This is accomplished with a radiation sensor mounted at the decant
tank which has its readings displayed at the control console.

A S-E-Co. metering pump is used to transfer decant tank slurries to

the drumming station for drum processing. This pump and Its controls
are identical in operation with that of the concentrated waste

meterina pump, and allow the operator to program the pump to deliver
the correct amount of waste to be proceesed in each drum. Once
programmed, the pumping operation becomes a part of the automatic cycle.
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Fill no=zle flushing is accomplished automatical.y after each fillina
operation whether concentrated waste or decant 'ank slurry. Measured
quantities of flush water is used and is considered in the pre-tested
solidification formulas. Since flush water Is delivered to the drum
prior to mixing, no separate disposal situation is required.

With the meterina pump and the approprlate feed controls set-up for
the correct quantities and selections of waste, drum processing can
then be initiated. The movement of the drum *hrouch the drumming
station cycle is automatic, once the drum has been loaded intc the
drum processing enclosure and the hatch has been closed. The drum

Is uncapped, filled, recapped, clamped, tumbled and unclamped. This
operational sequence may be repeated in the automatic cycle to permit
the drum to be filled twice. The S-E-Co. double-fillina technlque
repeats the fillina and mixing operations in order to solidify the
maximum amount of waste in each drum. Additionally, this allows
evaporator concentrates and slurries to be processed and solidified
in any proportion within the same d-um. Comblinations of these wastes
are based on the solidification formulas, as dictated by the Process
Contro! Proaram, and provides radwaste management of drum radiation
levels. This feature has siaonificant advantanes from the standpoint
of economics in *erms of shippinao and burial costs.

Upon completion of the automatic process cycle, the drum is returned
to the load/unloading position. The operator then opens the hatch
and lowers the crane's drum qrab iInto the enclosure. The drum arab
is equipped with a downward viewinag camera, which allows the operator
to inspect the drum for any possible contamination prior to removinn
it from the enclosure. Should any be detected, the drum can then

be washed down inside the enclosure. Durina this operation, the drun
is blasted with sprays of water. Althcugh the syster has been
desianed to preclude such occurances, this safety feature has been
incorporated to assure containment of radicactive contamination from
the station environment.

After the operator has verified that the top head of the drum is free

of contamination, he then raises it out of the drum processina enclosure

and positions it upon the scale platform. Once released by the crane,
the drum's weight and radiation level are then measured and recorded.
This information is used to decide the decay pit and location at which
the drum should be stored. In addition, this information is used to
assure that the filling process was accurate and in accordance with
the Process Control Prcaram. The amount of cement added per the
pre-tested formulas is selected to ensure that all waste capable of
beino placed in the container will solidify. CError, if any, would

be a reduction in the gquantity of waste added. Radiation levels

above or below that desired for a process averaae may be ascertained
at this time, and indicate whether a change in the mixture, as per-
mitted by the Process Control Proaram, is needed in order to obtain
the desired ratiation level.
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The operator then moves ths drum with the crane to the >npropriate
decay pit for storaae pr'ur to shipment., There are usually multiple
decay pits separating ' ah and low level waste. Time in storane will
depend upon desired ay time, the guantity of drums in storane,

and transportatior onistics. The S-E-Co. crane is capable of
stacking drums “,ve or more high in decay pits, providing that suf-
ficient head room is s.ailable., Tests with DOT 17 drums in con-
junction with crane hoist speed indicate that drums are strong

enough to be stacked twenty hinh without incurrina physical damage.
Reference the Appendix for test details. However, S-E-Co. recommends
that under normal conditions, stackina should not exceed two or three
hiah. The additional storaqe height car then be reserved for abnormal
or emerqency conditions.

Prior to shipment, each drum may be placed in a shielde.’ Arum
inspection and labelino station for smear testina, labell.>, and
radiation level measuring. At this station, the crane is used to
deposit the drum upon a turntable. The operator, standina behind an
O=Inch thick steel shield wall, can then rotate the drum with the
controls provided, and with the built=in mirrors and liqht system
inspect the drum surface. The station has been equipped with a drain
should wash~down of the enclosure or the drum he required for decon-
tamination. Hand tools have been provided to allow the operator to
reach the drum's surfaces through access openings for performinag smear
testing and labeling operations, and measuring radiation levels
without recefving direct-line radiation exposure. This provides a
safe means of assurina drum compliance with shipping reaulations and
provides a safe, convenient means of cnllecting information necessary
for shipments.

After completion of operations at the drum inspection and labcling
station, the drum is then transported with the crane for truck loading
or truck-cask loadina, as may be required. The crane may be utilized
for the removal and installation of cask lids by attachina a liftina
fixture to the crane's drum grab. Crane hoist capacity is 7 1/2 tons.

Compressible dry wastes such as paper, rags, qglass and clothing which
require disposal are processed at the S-E-Co. dry waste compactor.

This unit has been desianed for safe, convenient operation by a single
operator for packina materi_ls of very low radioactivity requirina no
radiation shieldina. The operational sequence at this unit begins with
placing an open top 55-aallon drum onto the drum support platform
which has been contoured to fit the bottom of the drum. This allows
not only accurate aliqnment, but also distributes compressive forces
rather than allowing them to be loca'ized at the drum rim durina
compaction. The support platform is then hydraulically retracted into
the compactor and the loadinc table is locked closed. The loading
table locks the upper portion of the drum in a stable position and
facilitates drum loading. Wastes can then be loaded Into the drum,

up to a height of 60" with the assurance of compaction. Drum extensio:
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quides have been provided to assist in waste loading operations. After
the waste has been loaded, the two inlet section safety doors are closed
and locked. Thi« allows the operator to Initlate compaction operations.
Conticls and indicating devices are located at the side of the com-
pactor. They have been positioned to provide ease of operation, safety,
and inform the operator as to system status. An air flltration system
which Includes a roughing fllter and two parallel HEPA filters has

been provided with a connectlion for attaching it to the plant's radlo-
active vent system, Once the drum has been compacted, the safety doors
and the load table can then be opened. This allows the operator to
extend the load platform and remove the drum. The S-E-Co. crane can

be utilized for drum loading and removal of the drum from the platform.
After the top head of the drum has been installed, the crane can then
be used to transport the drum for storage or shipping operations.

B. Feed Control

Slurries and evaporator concentrates are measured through individua!
sinale-actina, piston-type metering pumps. The pumps are slow speed
pumps designed specifically for this service. They deliver 1/2
gal'lon per stroke and 15 gallons per minute at rated air pressure to
+  ure that cavitation or flashina does not nccur and to glive long
life. The amount of material delivered to the container is determined
by measuring the pump strokes through a S-E-Co.-desianed solid state
electroni.: control. The operator preselects the quantity to be
dellivered to each drum from his pretested formulas and setz the
quantity into the control, The pump will automatically deliver this
quantity of waste to each container,

A dialtz] rsadout is supplied on the control console which allows the
opera*ur to monitor the quantity o/ material beina delivered to each
container. '"he operator may cancel feed at any time.

Mounted in the fil1l nozzle, which Is located inside the drum during
filling, Is an emergency sonic sensor to shut down filling at a pre-
determined level before the drum can over ‘low.

Quantities of water for flushing the fill line and/or flll nozzle are
predetermined based on a timing cycle and are considered in the pre-
tested formulas.

At the cement station, cement is weighed into a drum by use of a solid
state (load cell) scale connected to S-E-Co. desianed solid state
circultry. Again, In thls case, the operator preselects the quantity
of cement to be added to the container In the solid state control.
Once this welight is obtained, filling is automatically cut off.
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For process control, the drum welghts of each container are logaed In
at various steps using each Individual drum number. A drum is
weighed remotely afier fllling and mixing and the “Inal weight com-
pared with the pretested formula weight to ensure that the pretested
formulas have been folluwe.' o* to determine any error.

C. Filling and Mixing (Leve! Control)

S-E-Co. supplies to each custromer sollidification formulas which have
been tested both on laboratory and full scale basis foi the waste
stream(s) to be processed. These formulas are used in conjunction with
the Process Control Program to dictate the gquantities of cement and
waste(s) required to assure compliance with solidification criteria.

The amounts of cement and waste(s) added to each drum are metered as
described under Feed Cortrol. Filling operations are automatic with
controls provided for operator over-ride. Diglita! readouts are
utilized for monltoring filling progression and with the electronic
(load cell) scales allow the operator to assure that the correct
quantities have been added. Prlor to drummina slurries, the decant
tank Is filled from the liquid radwaste system. During this operation
2 sonic sensor mounted on the tank Is used to indlicate .aste level.
In addition, this sensor provides high and low level alarms at pre-
set tank levels., Leve! readinas and high level alarms are annunciated
at the control console. Alarm circuitry Is used to close inlet line
valves to the decant tank and may be utilized as interlocks for
liquid radwaste transfer pumps. High level trip points are pre-set
to alarm prior to slurry levels reaching the inlet of the over-flow
pipe provided with dezant tank. The low leve! alarm is used to
prevent the start-up pumping operations from the decant tank to the
drumming station. This has been provided to preclude incomplete

drum filling.

During the decant tank filling operation, a mixer is used to ensure
that the contents of the tank are homogeniously dispersed. Once the
filling has been completed, the mixer is stopped to allow the slurry
to settle at a uniform bed-of-solids. Sonic sensors on the decant
arm are then used to accurately measure the water and the water-solld
interface levels. Digital readouts at the control console display
these readings and inform the operator as to whether excess water Is
to be added to the tank or removed as dictated by the Process Control
Program. This is done In order to achieve the correct solid/water
ratio consistent with the pretested solidification formulas. Excess
water Is removed with and returned to a liquid system tank by means
of a specially designed decanting pump.

As cescribed earlier, siurries and concentrated wastes are pumped

through S-E-Co. metering pumps into 55-gallon drums prefilled with
cement as part of the automatic cycle. Pumo controls allow the
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opcrator to sroqram the correct quantity of waste to be added to each
drum. A sonic sensor mounted in the drum fil' nozzle has been pro-
vided as an emerqency safequard to stop pump operation should a

mal function occur prior to drum overflow. In addition, the auantity

of cement specified Iin the solidification formulas are based on the
maximum ouantity of waste capable of being filled into a drum to assure
complete solidification of the waste,

Upon completion of each filling operation, the drum is capped and
tumbled as part of the automatic processinag zyc'e. The mixing
speed and time have been selected for optimum results.

———— - ————

The shippina coatainer is the main elemer.: of movement Inside the
drum processirq enclosure, Onge the bridge crane positions the
container on a platform inside the drum processina enclosure and

the hatch is closed, the container moves by automatic sequence to the
capper for cap removal, to the fi!l nozzle, to the tumblina position,
etc. The pla.form rotates on an arc from a vertical shaft., The plat-
form is also elevated and lowered by means of the sare shaft., The
rotation and elevatinag motors are located on the safe side of the
shield wall and drive through a common qearbox, desicned by S-E-Co.
for this purpose. The gearbox is located st the upper end of the
vertical shaft Redundant limit switches ind a proarammed controller
are used for positioning the container at the various work stations.
Mechanical auides are used for final location at the cappino and un~-
cappina positions and at the fill nozzle. This combination of controls
allows the capper to remove and replace a cap even If the cap Is off
center in the container as much as 1/2 inch (approximately eiaht

times normal drum manufacturing tolerances).

The fill nozzle is located at a fixed position. There !s no mechanical
seal to the drum. The fill nozzle is inserted into the drum prior to
filling by elevation of the container with the positioning platform.
Interlocks prevent the metering pumps from startinag if a container is
not in the proper positien.

The capper, desianed specifically for its purpose, is essentially a
complex gear transmission. The collet is rotated by a motor on the safe
side of the shield wall and is clamped and unclamped by an air cylinder
located on the safe side of the shield wall operating throuah a rack

and pinion drive. [, operation, the drum is located in the proper
position by the vertical shaft and its separate drive. This automatically
informs the capper that the drum is In position to have the cap

removaed., The capper collet is rotated down a lead screw havina the

same pitch as the threads in the cap. Limit switches sense the cap
position when the collet is located inside the cap; the air cvlinder
then expands the collet; and rotation is reversed to remove the cap

from the container. The automatic sequence is stopped by a limit switch
actuator located in the center of the collet, If a cap should not be

in the drum. When the sequence stors, a ''trouble liaht'' informs the
operator of the difficulty,
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Tumbling of the drum end over end for mixing s accomplished by means
of a motor and gear .:ansmission located on the safe side of the shield
wall which rotate clamp arms Iinside the drum processing enclosure.

€. Capping

The 55-gallon drums used with the S-E-fo. System have only one openina.
The opening is a nominal 4-inch dlameter cap located in the center of
the top head of a DOT 17C container. The cap Is inserted in the drum
with a threaded connection and gasket. Flanges, gaskets, and caps are
surplied to drum manufacturers by S-E-Co. so that S-E-Co. may maintain
guality control.

For either cap Insertion or cap removal, the container is located at

the capping work station as described in 2.3 above. The capper Is used
for removing a cap or insertirg & cap into a container within adequate
tolerances while the contalner is in a known location. The capper itself
is a compound gear box having, in essence, three drives.

1. A motor-driven rotating motion working through a lead screw
which has the same pitch as the threads in the cap. This
drive raises or lowers a machine tocl-type collet utilized
for clamping the cap. The lead screw ensures that the cap
is taken out on the same helix as the cap threads to avolid any
possibility of cross-threading or damage. The upper and
lower positions of the capper collet are controlled by means
of limit switches.

2. Once the collet is inside the cap, an air cylinder-driven rack
and pinion clamps the cap and rotation of the lead screw is
reversed to remove the cap.

3. A mechanical limit switch operator located in the center of
the collet will stop automatic operation and alarm the operator
if, for some reason, a container was placed inside the drum
processing enclosure without a cap.

The motor for rotation, the alr cyl!inder for clamping, and the limit
switch safety device are all located on the safe side of the shield
wall.

F. Radiation Fonitoring

The 5-E-Co. System has three positions for measuring the radiation leve!
of containers.

1. A radiation sensor is located at the decanting tank and Is
shielded from other sources. This device is intended to
determine the approximate radiation level of material in the
decantina tank to help determine how much should be placed in
each contalner for container radiation cortrol. With the
S-E-Co. double-filling technique, slurries, which will normally
bte of a higher radiation level than evaporator concentrates,
can be mixed with evaporator concentrates in the same

container for container radiation control. The process 281’* Z" /
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contro! plan recommends that the radiation level of the
decant ing tank be measured after removal of excess water and
when the materia! is _.omogenized in the tank by the buil '~in
mechanical mixer.

A second radlation mneasuring device Is located on the outgoing
scale to measure the radiation level of a shipping container
after fillino and mixing. This permits the operator to be
assured that his blends have been correct for radiatlion control
and, if not, lets him know this so that he can make adjustments
upstream. Knowing container radiation level alsc helps him
decide in which decay pit to place the container and, perhaps,
the length of time he wishes the container to remain In storage
prior to shipment.

S-E-Co. does not supply a means of measuring the radiation level
of evaporator concentrates. This level is oest measured upstream
of the S-E-Co. System, if required. Evaporator concentrates do
not normally altain 2s high a radiation level as resins or
slurries, hence, there is little use for process control of thils
“aterial from a radiation standpoint.

The drum iaspection and labelina station provides plant operators
a shielded position from which to measure the radiation level of

a shippina container prlior to truck loading and from which to
smear test a container to ensure that the outside of the container
Is not contaminated.

G. Flushing, Cleaning and Decontamination

The S-E-Co. System is deslgned to keep the outside of a container clean.
It Is also designed such that the operator may determine whether the
outside of a container is contaminated and clean it, In the event that
.t is found to be contaminated, prior to the time that the contamination
would dry. This d.creases the difficulty of cleaning. Various features
of the S-E-Co. System desianed withh this In mind are:

2.

Pretcsted formulas and accurate means of measuring quantiti-=s
of materlials placed in containers.

Insertion of the fill nozzle In the container prior to filling
with either solidification agent or waste.

Vent connectlons at both the cement filling station and waste
filling locations that maintain a vacuum on the interior of the
drum. The vent conrection located Inside the container has the
capacity not only to collect the alr displaced during drum
filling, but also to 'weep air into the contalner thereby
sweeping the drum heac to avoid any minor puffs which could
possibly contaminate the drum head.
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The waste fill nozzle is equipped with automatically operated,
plug-type :hutoff valves to back up the pump valves and
minimize the possibility of dripping. The fl11] nozzle proper
may be flushed in three different operating modes, if con-
tamination should become a problem, to ensure that the piping
downstream of the shut-off valve Is free of radiocactive
contaminant. The plug valve may be closed after which the
downstream portion is flushed. The fill nozzle may also be
flushed from the metering pump with the shut-off valve open.
The third possibility is a conbination of the two.

If contamination is present, it Is most likely to occur Inside
the drum processing enclosure during the filling, capping,

and mixing operation. The downward viewing TV camera, located
on centerline of the crane's drum grab, will focus within three
Inches and Is used as an Inspection too! to determine [f any
contamination is on the drum head when the operator lowers

the grab inside the unit to remove the drum after filling and
mixing., Should the drum head appear to be contaminated, the
operator would remove the crane arab, put the controls in
"manual'’, return the drum to the tumbling mode, and actuate
drum cleaning spravs which cover the entire periphery of the
drum while it is tumbling. The drum would tumble for a few
minutes after the sprays cease. This permits as much water

as possible to be th.own from the drum. The drum would then
be removed from the d.u: processing enclosure and placed in
storage.

In addition to the spray system for drum washdown operations,

the drum processing enclosure and the decant tank are both eguigped

with spray systems for cleaning thelr interiors. These spray
systems allow dirt, crud or possible contamination constituents
to be flushed from both units and returned to the liquid
radwaste system. Both units are constructed of 304L stainless
steel, and employ continuous w.lds in thelr interlors to
minimize possible crud traps and facilitate cleaning., Ad-
ditionally, the decanting tank is polished to a number four (&)
finlsh throvahout Its interior to faciiitate cleanina.

The S-E-Co. metering pump 's a single-acting piston pump with
multiple valves. With flush water connected to the pump, any
other pipe line which it serves can be flushed. A test report
in the appendix Indicates the excellent performance of this
pump for clearing any pipeline pluggage. Please note that no
by-pass valves are necessary. The pump can pump In elther
direction through the same pipeline. The pump will also empty
the decanting tank and return the slurry to its original liquiu
system storage tank or other location deemed deslirable by the
customer,
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8. S-E-Co. uses 304L and 3'6L stainless steel for piping useo for
slurry ayd evaporator concentrates, respectively. Pipe fab-
rication utilizes consumable insert butt welding to minimize
crud traps. All valves are full-ported pius valves having no
crud traps.

9. I1f it should become desirable, flush water systems could be
switched te hot water, or decon solutions could be added by
mod! fylng the piping in a safe area.

10. The drum inspection and labeling station provides a work area
where drums may be inspected for pussible contamination prior
to shipments. The interior of the enclosure |Is capable of
being washed down and has been supplied with a bottom drain
connection to allow for decontamination operations.

1", The $-E-Co. bridge crane Is capable of being washed down in
case of radiation bulldup or for normal hiuse cleaning purposes.
This crane has Incorporated inteqral deslicn construztion to
minimize crud traps and components have been selgcted which
resist cummulative gamma radiation bulldup of 10 RADS,

M. instrumentation and Controls (Alarms & Interlccks)

The S-E-Cn. Solid Radwaste System Incorporates Initrumentation and the
controls which have been designed *o allow for simplici*y of operation,
systen rellability, and safety. Relay loglc Is used f. qeneral machine
control, and sol’d state equipment is used for instrume tation and
digital control.

For clarification, this discussion is divided into five (5) major
categories, those being: Cement Fillinc Station, Bridae Crane, Drumming
and Decanting Stations, Drum Inspection and Labeling Station, and Cry
Waste Compactor.

I. Cement Filling Station

Stock Equipment Company provides two types of cement filling
stations, one utilizing an Indoor main storage tank and toe

other with an outside maln storage tank. Each of these stations
are provided with a control console which allows operaiion of

all equipment necessary for unloading, storing feeding, conveying,
and welghing cement into 55-gallon drums. The contrcl console

Is located adjacent to the drum filling equipment and includes
push-buttons, spring-return toggle switches, light indications,
and digital readouts for controlling and monitoring system
operations. The controls and indlicating devices are located

on tne control console for ease of operation and are clearly
identifiea for operator awareness as to their function and status.
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The main storage (inside and outside installations) is filled
with cement via the standard blowers supplied on cement delivery
trucks. In order to preclude over f!!lina operations, a sonic
sensor is mounted in the top of the main stcrage tank. This
sensor is pre-set to detect cement levels which approach tank
capacity. Alarm circuitry is provided to annunciate hinh level
conditions at the control console and may be utilized for

remote indications and audible alarms.

Cement stored in the main storage tank is delivered to the day
tank via the conveyino equipment supplied with the cement
station. In order to assist in the removal of cement from the
main storage tank to the conveying equipment, fluidizing systems
have been provided to aerate the cement and promote flow. For
this purpose, indoor main storage tanks have been equipped with
an air slide system which covers the bottom of the tank. The
air slides are divided into four (4) sections and are supplied
with low pressure, high volume air from a motor driven rotary
blower. Cont-ols for operating this system are provided at the
control console. Upon operator initiation, air from the rotary
blower is supplied to individual sections of the air slides
throuah an automatic sequencing districutor valve. Outdoor
storage stations utilize a fluidizina system which consists of
small jet-pulse air vibrators, which are located at the conical
section of the main storage tank. This system is activated
autematically once the conveyina system has been eneraized by
the operator.

The conveyina system used to fill the day tank for indoor
storaqge stations consists of a bucket elevator system. Operation
of the bucket elevator s controlled by the operator from the
console and is interlocked with a sonic sensor which is mounted
in the top of the day tank. This sonic sensor is used to detect
high level conditions within the day tank, and has been pro-
vided with alarm circuitry to annunciate the hiah level
condition at the control console and to automatically stop the
bucket e'evator to prevent over-fillina. Outdoor storaae
systems utilize a pneumatic conveyor system to fill the day

tank from the main storage tank. This system is controlled by
the operator and operates automatically. The pneumatic conveyor
system consists of a receivinag tank, and pressure reculated
solenoid valves which allows the conveyance of cement to the day
tank on a batched basis with air. Operation of the pneumatic
conveyor system is automaticaily stopped once a high level
condition has been sensed In the day tank.

In order to help promote cement flow, a fluidizing air system
has been supplied for the day tank., This fluidizina system is
controlled by the operator fron the control console and consists
of small, jet-pulse type air vibrators which are located at the
tottom hooper of the day tank to fluidize the cement being
discharaoed.
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Controls provided with the contole allow the operator to fil)
drums with cement either automatically or manually, Automatic
filling operations are operator initiated and controiled through
an electronic welghing system. This sys:em allows the operator
to program the recuired quantity of cement for each drum and
automatically stops the filling operation once this quantity
has been added. The quantity of cement selected is specified
by Process Control Program to assure solidification. The filling
operations consist of the operator moving an empty 55-gallon
drum which has had its cap removed and a mixing weight added
onto the scale 1i{ft assembly. Load cells from this assembly
provide weight signals to solid state equipment which measures
the weliaght of the drum. The tare welght i~=asurement Is tLhen
displayed with a digital readout on the console and locked In

a memory clircult of the weighing system. A thumb wheel switch
located on the console is used by the operator, to pre-sct the
system for the required quantity of cement. With the weighing
system programmed, the drum Is then elevated to insert the

fixed fl1i nozzle. With the drum located at the fill position,
the operator then Initiates the fiiling operation (either auto-
matic or manuai). Operation selection and start controls are
interlocked with a push button fill permissive, This permissive
is 2 maintain type control, which allows the operator tn stop
the operation upon release. Once the filling operation has been
started, the shut-off valve on the flll nozzle is opened, the
screw conveyor s started, and the dust collection system is
enerqgized. Cament Is then transported from the day tank and
deposited Intc the drum. The weighing system monitors fillirg
progression and displays the weight of cement being added at

the console. Once net weight of cement coincides with the
pre-set quantity, the weighing system automatically stops the
fill operation. Thumb-wheel switches provided with the solid
state equipment allow for system dribble <ompensation to bias
the weighing system for variations in cement. A clear tare push
button has been provided, . hich allows the operator to remove
the orlginal tare reading from “he electronic memory circult,
add it to the net weight of cement added to the drum, and
dispiay the total weight of the drum with cement. Manual
operations allow the operator to fill drums without automatic
stopping by the weighing system. A scale zero push-button has
been provided on the console to accurately zero the weighing
clrcuitry.

In order to zssure dust free operations, the cement station
has been provided with a dust collection system. This system
may be energized at any time by the operator, but operates
automatically whenever filling operations are initiated. The
dust collection system includes a motor driven ventillation
fan which provides vacuum conditions within the day tank,
conveyor section, and at the vacuum plenum on the cement fill
nczzle. Any dust which |s generated when performing filling
operations is drawn through this system by the vent fan to an
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exhaust air fiiter assembly. Dust Is captured on the filter
element of this system and the flltered air passes out through
the blower to exhaust system and the filtered alir passes out
through the blower to exhaust piping. Individual filter elements
for the dust collection system are cleaned automatically and
alternately. During this cleaning operation, a solid state
control timer a'tomatically selects the element to be cleaned

and gctlivates a solenoid contro!led air valve. ™ . the solenold
has been activated, the air valve opens and allows a pulse of
compressed air (low volume, hlgh pressure) to pass through the
selectea fllter element from the Inside outward removing dust
from its surface. Purged dust then drops into a recelving

hopper (inside cement station) or Into the day tank (outside
stations) and is utilized for drum fi!ling. A safety valve
quards ail components against ove;piessure.

In addition to the controls, ir.trumentation, and Indlcating
devices discussed thus far, all motors have been provided with
status Indicating lights. These i'ghts are located on the access
door to the electrical cabinet which houses the motor starters,
and indicates stop, run or overload trip conditlions.

Bridyc2 Crane

The traveling bridee crane is operaced remotely from the control
console which is supplled with the control station. Crane controls
include selector switches and spring-return control switches which
are centrally positioned on the vertical face and desk top of the
control console. These zontrols have been located for ease of
operation and incorporate positive operator initiated actions.

Also located on the control console are television monitors,

the grab elevation display, and 11luminating indicator 1iaghts

which provide the operator with visual contect and awareness of
crane operations and system status.

The crane has been provided with two separate electrical power
and control circults with separate high and low speed drive
motors for crane operation. This dual clircult concept has been
utilized to assure that electrical fallure in any one circuit
will not prevent remote completion of an operation and movement
of the crane to a maintenance area. The motor starters and
associated electrical components are located in weatherproof
electrical cabinets on the crane's bridage and trolley assemblies.
The relay logic associated with crane operation is located In
electrical cabinets provided with the control station.

Selector switches provided on the control console allow the

operator to energize the paral!lel power and control clrcults
either separately or simultaneously (normal operation). Dual
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clrcuit controls are also provided for operation of the grab
Jjaw and the grab 1ight syst m.

Individual spring-retur., toggle type operating switches

mounted on the control! console have been provided for operatlion
of the bridge, trolley, and holst. High speed, low speed, and
direction of travel are selecte’ by movlig the control handles
to their approprlate operating mode. These controls can be used
Individually or simultanecusly for movement of the crane to Its
desired position. Upon release, each control returns to the
neutral position and stops operation.

In order to provide smooth transitions from high speed to low
speed operation, motion monlitors have been provided In the control
circults for the bridge and trolley drives. These monitors sense
their respective driveshaft speeds and when the drivesha’t speed
is at or below the respective low speed drive motor speed, the
motion monitor operating through an electric clutch allows the

low speed motor to be engaged.

The television system provides the operator with visual control
when operating the crane. The power suppilies utillized for th's
system are located in the back of the control console. The
monltors are arranged symmetrically on the vertical face of the
control console and permit viewing of the Radwaste area and
accurate positioning of the crane. The monitors have been
provided with their own horizontal hold, vertical hold, contrast,
ard brightness controls. Located next to the monitors are toggle
switches which are used for camera focusing. The cameras them-
selves are located on the crane. Two cameras have been suppliec
on the bridge structure and are mounted on the motor d-lven
actuators. Controls for these actuators have been provided on
the control console which allow the operator to adjust the tilt
of the camera for viewing the Radwaste area and monitoring
operations. An upward viewing camera has been mounted on the
trolley, which Is used to view an overhead tary. t grid system.
Each Indlvidual target of this system contains an alpha-numeric
designation which, with a drum record board referencing these
designatiuns, allows the operator to accurately ascertain the
position of the crane within the Radwaste area. A downward
viewing camera has beer supplied on the drum grab's center line
to assist the operator when lowering the drum grab and when
operating the dr m grab jaws. In addition, this camera Is
utilizec by the operator as an Inspectlon tool for the top heads
of drums to check for possible contamination and drum Identi-
fication.

Crane operation Is also aided with a grab hoist elevation reading
which Is displayed on the contro! console. This elevation display
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Is a digital readout which references the helght of the drum aran
in inc es with respect to the Radwaste area. Instrumentation for
this display consists of S-E-Co. design solid state equipment
which drives a digital elevation display in conjunction with
raising and lowering operations of the holist, The elavction
instrumentation is reset by a !Imit switch suppiied on the
tirolley whenever the drum grab has been raised to Its full-up
position. This has been incorporated to ensure accura‘'s eleva-
tion tracking of the system. A pre-sst elevation contro! has
been incorporated into the grab elevation system to allow
satting a minimum elevation to which the hoist can lower the
drum qrab. This has been provided to prevent the hoist from
playing out cable In excess of system capacity.

In addition to the pre-set elevation control, gear linit switches
have been provided on the hoist system which are used for setting
limits for hoist motor operat’osn. These switches are Incorporated
into the control system to set high speed up, low speed up, low
speed down, and high speed down hoist “riva limits.

Also incorporated with the hoist system are load sensing switches
which are attached to the hoist rope. 1i.ese switches are Inteqgral
mechanical load ce!l and limit switch assemblies which are pre-
cet to sense specific loads on the holst system. They are used In
control clircultry to annuncliate slack cavle, load on ho!<* and
over | ton conditions at the control console.

The load s~nsing switch used for detecting load. In exce. " one
ton Is utllized to limit all drive motor operations to th: r1ow
speed mode whenever operating in this condition. A limit switch
on the trolley limits operation of the bridaoe and trollev to the
low speed mode unless the drum grab has been raisad to its "'full-
up'' position. In the ""full-up' position, the drum grab is
supported to eliminate drum swinaing and the drum has been raised
between the bridge beam and will clear all obstructions within the
radwaste area. These items have been incorporated into the
ciicuitry for safety and to assist In positioning accuracy.

The load switch used for the slack cable Indication is used In the
drum grab circuitry to prevent grab jaw operation unless the drum
grab is being firmly supported. This has been provided to prevent
the possibility of the grab jaws being opened when loads are
suspended. Grab jaw open and closed conditions are displayed

at the contro!l console with light indications.

In addition to belng supplied with enerqgy absorbing compression
type bumpers, redundant limit switches are provided to stop high
and low speed drive motor operation of the bridge and trolley
should an obstruction be encountered. Audible alarms on the bridge
assembly are sounded to alert personnel In the Radwaste area

of bridge and trolley movements.
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Drumming and Decanting Statlions

The drumming and decanting statlon are controlled by the
operator from the control console supplied with .e control
s.ation. The controls and indicating devices used “~r

operation of these stations consists of salector switches and
push-buttons along with Indicating lights, aigital displays,
gages, and an illuminating graphic display. They have been
located on three panels mounted on the vertical face and deshk
top of the control console and have been arranged for ease of
operation and to ald the operator In his control of the stations.

The illuminating graphics display panel provides a visual
process flow schematic. of operations and includes both the
decanting station and drumming statlon. This display is a
representation cf the process system and indicates feed flows,
valve positions, equipment status (i.e. run or ston), and the
process operation being performed at that time,

Located immediately below the araphic display package Is a

process selection pan=l. This panel consists of selector switches
which allow the operator to select the desired feed to the

decant tank, the operatlion to be performed at the decant tank,

and the operation to be performed with the concentrated waste
metering pump. The decant tank feed sclect switch consists of
selections for filling the decant tank and a selection for
returning waste from the decant to a liquid system storage tank.
Upon selection with the switch, the correct solenoid controlled
alr actuators open valves as required for the particular feed
selection. The status of these valves Is displayed on the araphics
display panel to allow the operator to verify proper feed set-up
or return set-up. The cdecant tank operation select switch is a
multiple position switch which allows the operator to select the
required operations to be performed at the decanting station.
Operations which may be selected are decanting, filling, pumping
to the drumming statlon, or returning decant tank contents to the
liquid system. Upon a particular operation selection, this
switch allows valves to be open with the solencid controlled air
actuators, contro! relays to be energized, and system clrcultry
to be set up for operation start by the operator, as requi ed.
The concentrator waste operatlion select switch Is a two position
switch which allows the operator to set up station controls to
pump concentrated waste into drums.

Located next to these process control switches, are four gages
which are used to I[adicate decant tank waste in callons, machinery
air pressure, flush water pressure, and concentrated waste feed
temperatures. The input to the decant tank callc: gage is
supplied from a sonlc sensor r unted on top of the decant Lank.
Only the sender and receiver .or this sensor are mounted on the
decant tank with its assoclated electronics located on the back
of the decanting station shield wall and a2t the control console.
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Pressur: transmlitters have been supplled for the flush water
pressure reading and for the equipment alr pressure readings.
These transmitters are not only used to drive their respective
qgages, but provide alarm inputs and Interlocks in the event
that the system requlrements are not met. A thermal! couple
located at the incoming concentrator waste line Is used to
monitor temperatures and is also interlocked and Incorporated
Into control circuitry In the eventuality that system para-
meters are not met,

Located below the process selection pane! is a panel which Is
used for system status displays and operational control. On

this panel are digital displays which are used to Indlicate

decant tank status. These status displays conslist of decant

arm position, water levei, and waste level within the decant
tank. The decant arm position display Is a continuous readout,
to the neares: 10th of a degree, and iIndicates the relative
decant arm pos *Ion within the tank. The readout range for

this display is (-99.9 deqgrees which corresponds to the travel
limits of the decant arm drive. A digital displ= located

below the arm position is used for Indicating th- ater level
within the decant tank. This display is glven in degree readinas
and is locked in, once a sonic sensor located on ths decant arm
nozzle detects the water level within the decant tank. The
display remains 'ocked in until such time as the decani arm

has been rese® t,; raising it to Its full-up position ana
energized downward again. A digital display is also used for
indicating the relative solid waste level In the decant tank
after this slurry has settled. This display reads to the

nearest !0th of a dearee and is displayed when a sonic sensor
located on the decant arm nozzie detects the solid waste to
water interface levei. The display remains locked in until such
time the decant arm has been ralsed to Its full-up position and
enerqized downward again. The sonic sensor used for Indicating
this level Iis also used to stop decant arm downward motion.
Located next to these displays are controls and digital displays
for the operation of the decant tank metering pump and the
concentrated waste metering pump. The controls for uperatina

the metering pumps consists of sets of thumb wheel switches which
allow the cperator to program the pump to meter the uired
quantity of waste to be filled in each drum. The ¢ r may
program not only the quantity of waste, but the fil... ; operation
(single or double fill) to be used from either pump or a
combination of both. Once programmed,pumping onerations become a
part of the automatic processing sequence. Digital readouts are
supplied, which display in half gallon increments the amount of
waste which has been pumped and allow the operztor to monlitor
pumping progression and verify that the correct amount of waste
has been supplied. Also located on this panel are drum status
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displays. These displays consist of a digital radiation level
readouts which disnolay the relative radiation level of the drum
after it has been filled and mixed and of decant tank contents.
The drum radiation reading is taken after the drum has been
ralsed out of the drum processinn enclosure and positioned onto
a scale assembly, which is loca’ed on top of the enclosure with
a radiatlion dector. A spare “etector has been provided, which
only requires electrical crunection at the control station for
usage, should the other full. A similar arrangement has been
provided at the decant tank to measure radiation levels after
the correct solids/water ratio has been obtained and the slurry
mixed. Weight readings from scale assembly are displayed on
the console. This is a digital readout which indicates drum
welcht in pounds and is used by the operator for filling
verification as indicated by the Process Control Program. Lo~
cated below the welght reading Is a zero scale push button
which allows accurate zeroing of the weliahina system,

Located on the desk top of the control console is an operations
panel. This nanel contalns push buttons and illuminating push
button comblinations for control of processing operations. The
panel is divided into decant station and drumming station operatio s.
Controls assoclated with the decant station include an operational
set-up push button which allows the operator to verify that

feed and operation selections have been made. A separate push
buttocn control has been provided for operation set-up and initiation.
Controls are interlocked to prevent starting operation without
set-up verification. A push-button is also provided to stop
operations. Two push buttons have been provided for raising

and lowering the decant arm. These controls are Interlocked with
a settling timer to allow decant tank siurries to settle at a
unlform bed of solids. The controls for raising and lowering

the decant arm are utilized in conjunction wi the decant tank
status displays to a!low the operator to assertain the water

level and sollid water interface level within the decant tank.

Once these have been determined, the operator then refers to

the Process Control Program to decide whether or not the proper
solids to water ratio exists in thes decant tank, whether water is
to be removed from the tank by decanting, or whether water is

to be added to t-> decant tank. A separate contrul has been
provided for adding water to the decant tank in order to obtain
the required slurry to water ratio. This control allows flush
water to be added to the tank as long a< the operator maintains
switch zontact. A push button control! has also been nrovided

to aliow tank wash-down operations. This operation Is automatic
upon Initiation and directs flush water throug: spray nozzles

to clean all inside surfaces of the tank.
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Controls for operating the drumming station are located next

to those for the decanting station. Included with therts zontrols
are push-buttons which allow fill line flushing, concentrated
waste feed line flushing, drum process enclosure wash-down and
drum wash-down operations. These controls open the appropriate
valves raquired to initliate the selected flush operation. Located
next to these are push-button controls for opening and closing
the hatch to the arum processing enclosure. Limit switches

are used to annunciate hatch open and hatch closed condlitions

and utilized to prevent drumming operation start unless the

hatch Is closed. Controls for initiatingy the automatic drum
processing operation, for manual advancing of the processing
sequence, and for skipping operations and emergency stop are

~* = » .wided on this panel. Once this station has been set up
w.  *r 2 hatch closed, the operator depresses the automatic

star ish button to initiate drumming operations. The drum is
uncaroed, filled, recapped, clamped, tumbled, and unclampad.
Progr.mming the metering pump controls for second fill operations
repeats this sequence of operations for double filling mixing
times are controlled throuah timers to assure homogenous mixing.
Limit switches and relay loglc are utilized =« Interlocks for
operation verification and advancing the automatic sequence
programmer. Operations are visually Indicated on the graphic
display panel for operator awareness.

In addition to the status indications alreadv discussed, ad-
ditional alarms and Indicatlons are provided at the top of the
console. These alarms are grouped together and ar2 provided
with each set of drumming and decantina combinations. Located
underneath the desk top of the control console are three push
buttons; to test alarm circults, acknowledge fault, clear and
reset alarm clrcuitry. Should any of these Indications be
annuncliated they will alarm and cause an audible sianal to be
turned on. System functions monitored with these 1ight
indications Include; flush water pressure, machinery air
pressure, decant tank high level, select decant tank feed,
motor overload trip, drum process cycle complete, no cap In
drum, nc fill selecticn, drum overfill, and drum process ‘ault.

Flush Water Pressure is alarmed |’ - ater pressure drops
below or rises above recommended pressure. Recommended
water pressure for system operation is 50 psig (: 5 psig)
with low and high alarm conditions glven should pressure
exceed 60 psig or drop to 40 psiqg. Should either of
these conditlions occur, a pressure transmitter located in
the system line will inlitlate alarm circultry. In addition,
this fault will cause drumming station operations and
decanting station operatlions except decant tank filling
to be stopped. Once the alarm condition has been
corrected, operations can then be re-initiated.
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machinery Alir Pressure Is monitored with a pressure
transmitter located near an air requlator used for
controlling alr pressure for operation of the valve
actuators and metering pumps. This transmitter has

been set to energlize alarm circultry should alr pressure
supplying the equipment exceed 100 ps'aq or drop below

60 psia.

The alarm clrcultry is Interlocked with station controls
to stop drumming station and decanting statlion operations
except decant tank filllng., Once the alarm condition

has been corrected, station operations can then be re-
inltiated.

The Decant Tank High Level alarm indicates high level
waste conditions within the decant tank. This alarm is
controlled by a sonic sensor mounted at the top of the
decant tank which is pre-set to annunciate a high level
condition prior to waste being spilled over Into the
overflow pipe. Instrumentation supplied with this sensor
allows for two high level set points in order to provide
advance annunclation to the operator of the approach of
an overfilling condition, and to automatically ciose
valves to stop fillina. In addition, contact Initiations
are provided which may be utilized by the customer for
incorporation Into control circults for liquid system
yumps feeding the decant tank.

Select Decant Tank Feed annuncliations are alarmed should

the operator fail to select a feed stream for fililng the
decant tank,

Motor Overload alarms are annunciated should any of the
following motors have an overload trip: decant mixer
drive motor, decant arm drive motor, decant pump motor,
pivit drive motor, 1ift drive motor, clamp drive motor,
capper drive motor, and tumble drive motor. In addition
to the console alarm display, each motor has been provided
with status indications on the electrical cabinet doors where
their respective motor starters are located. These status
indications display whether a run, stop, or motor over-
load condition exists. This allows the operator to
quickly and positively identify which motor has tripped.

No Cap In Drum Is anvunclated whenever the drumming

process has gone through the uncapping sequence and no

cap has been detected by the capper. Should this condition
exist, the automatic process sequence will stop and not
advance to *he next operation.
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No Fill Selection is annunciated should the operator
fall tc select the amount of waste to be pumped into the
drum with metering pump control switches. Should

this condition occur, the automatic processing sequence
will stop until the aiarm condition has been corrected.

Drum Overfill is annunciated whenever drum pumping opera-
tions approach an overfill condition. A sonic sensor
mounted In the fill nozzle for the concentrated waste

and the decant tank slurries at the drumming station is
used to detect drum content levels and is pre-set to
initiate alarm circuitry prior to splllage conditions.
Circuitry automatically stops pumping before overfilling
occurs.

Drum Process Fault is annunclated whenever a problem in
the drum processing program exists. The alarm is given
in coincidence with all other alarms. Timing relays and
interlocks are used in conjunction with the automatic
sequence program for drumming operation to verify that
operations automatically advance as programmed.

Drum Inspection and Labeling Station

The drum inspection and labeling station is operated from a
control panel mounted on the front shield wall of the unit.
The control panel is mounted on an electrical cabinet which
houses the electrical equipment and rotor starters utilized
for operating the turntable assembly and |ight system. The
controls p.uvided allow the operator to energize the station,
to turn the light system on and off, and to rotate the turn
table in both directions.

Dry Waste Compactor

The dry waste compictor is operated from a control panel

located on the sice of the unit. Controls include push buttons,
toggle switches, indicating devices, gauges. Separate controls
have been provided for starting and stoppina the unit for

drum slide extenslion and retrac.ion and for ram operation.

Operation of the air filtration system and the hydraulic
system are interlocked with the start controls. They are
energlzed and operational whenever the start push button has

been depressed.

Operation of the drum slide Is Interlocked with limit switches
for the ram and loading table. These switches prevent operation
of the slide unless the ram is in the full-up pos lon and the
table has been opened.

Operation of the ram is interlocked with limit switches located
on the drum loading cable, and the extension doors. These
limit switches will prevent operation of the ram unless the
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loading table and the extension doors have been closed.

Light indications are located with the controls to inform

the operator of ram and drum slide status. In addition,
located above the control panel are cauges for monitoring

ram thrust,pressure di fferential acsross the roughing filter,
and pressure differential across the HEPA filters. Pressure
transmitters and pressure switches are used for monitaring
these functions. The air pressure gauges are maked to inform
the operator of ruptured, normal, and blocked conditions of
the air filters.

I. Piping and Instrumentation Diagram (P & 1D)

Piping and instrumentation diaarams as shown in the Appendix indicate
interfaces between the S~E-Co. Solid Radwaste System, the liquid
radwaste system, and other plant systems. These diagrams idencify
plping and instrumentation with their nomenclatures, and S-E-Co., and
customer identification numbers (If available). Physical character-
istics such as line size, pressure, temperature, flow rates, etc. are
indicated on the diagrams at points of interfacing.
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PROCESS CONTROL PROGRAM

A. GENERAL

Branch Technical Position ETSB 11-3 requires reasonable assurance that

the waste material as mixed with solidification agent has, in fact, solid~-
ified prior to shipment off site. It suggests that solidification formulas
be pretested prior to actual use in order to verify that solidification
results in a free-standing mass (if the container were to be removed) with-
“ut free liquid. It also suggests that "administrative controls' be es~-
tablished for operating the radwaste equipment giving reasonable assurance
of compliance with the requirements of pretested solidificatior € .rmulas.
ANS| Draft Standard N 198 suggests this same control.

Stock Equipment Company's sclidification program has investigated the usage
of cement as a solidification agent for various tynes of wastes generated
from typical nuclear power plants. Results of thi . aroaram have indicated
that proper solidification, meeting the requirements of ETSB 11-3, may be
ac ved, however, the amount of cement utilized wi. rary widely dependent
upcn e waste stream to be solidified and its chemical and physical prop=
erties. Consequently, solidification formulas are necessarily s’ te-sensi=
tive.

Stock Equipment Company provides the use of its solidification laboratory
and its personnel to develop pretested formulas for use at each individual
station as a part of the equipment-purchase contract. The solidification
formulas are based upon information provided from the station as to the
types of wastes to be encountered and their phy..cal and chemical charac-
teristics and constituents,

Adjustments or modifications to pretested solidification fo mulas based on
actual operating conditions may be required to maximize prucessing effi-
ciency. In all cases solidification formulas provided by Stock Ecuipment
Company will be directed at the following:

1. Formulas will meet technical solidification criteria within known
operating parameters of the plant,

2. Where possible, formulas will provide a means for estak'ishing con-
trol of the radiation level of solidified drums in order to match
them with their intended method of shipment (example: shipping casks).

3. Formu:a specifications per Item | will be directed at maximizing
operating efficiency at minimum cost.
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The discussion which follows has been provided to indicate those factors
affecting solidification, process parameters controlled by S-E-Co. equip-
ment, and sugoested measures to assure compliance with sol..ification
criteria. Information presented is of a general nature and is not in-
tended to be site-specific or restrictive to alternate methods which meet
governing guidelines for solidification,

B. FACTORS AFFECTING SOL!DIFI{CATION

Type of Cement

Solidification characteristics vary greatly with the type of cement
used. There are variations in the particle size and constituents
of each that provide unique characteristics. The three most avail~-
able types are:

a. iype | - The common grade available in building supply houses.
It Is best described as the basic cement used for most tasks from
si ewalks to brick walls., It is currently used at most nuclear
stations for solidification.

b T Il - Developed as a sulfate-resistant cement having much
Tower exothermic properties than Type |. Its main commercial
use is for pouring heavy structures such as dams or nuclear power
plants.

c. Type !Il - Best known as "high-early=-strength' cement.

Type |1l cement has advantage when solidifying acids. Type !l cement

is much better than Type | for sulfate wastes. There are trade-offs
in the selection of ct ent for radwaste use. The S-E-Co. formulas
have been pretested for each individual stavion's specific waste
streams. |If the correct type of cement is not utilized, proper solid-
ification may not occur,

Amount of Cement and Waste in Each Container

The amounts of various constituents selected in the pretested ‘ormulas
were chosen to give solidification in a reasonable length of time.
while a contingency factor is built into the formulss, significant
variation from the formulas may cause unsatisfactory solidification
results,
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The S-E-Cu. equipment measures the cement, waste, and flush water
entering the container within the accuracy required by the pretested
formulas.

Cement to Wate- Ratios

One of the chemica! reactions occurring during solidification is

that the cement's chemical constituents combine with molecules of
water (hydration) to form a solid. A given quantity of cement is
capable of combining with a specific quantity of water. |If there

is too much water, free water will result; if there is insufficient
water, not all of the cement will hydrate. A proper cement to water
ratio is necessary to achieve sclidification and to obtain free-stand-
ing strength.

The S-E-Co. decanting tank and its equipment are used to control the

amount of water (required for a given pritested formula) entering

the shipping container when drumming slurries, When drumming evapor-
ator concentrates, the percentages of dissolved solids and water are

controlled by the operation of the liquid radwaste system equipment.

Iv is important that the solids to water ratio from the liquid system
be maintained within the prescribed limits of the pretested formulas.

Temgsrature

During hydration, cement has an exothermic reaction, meaning that

the mass increases in temperature. The amount of heat generated
varies with the type of cement used. In general, increases in tem-
perature, within limits, speed the solidification process. The tem-
peratures generated are considered when selecting pretested formulas.
However, too high a temperature can hinder proper solidifization in
extreme cases. For example, if the waste temperature is too high,
this, combined with the natural exothermic reaction of the cement,
may heat the mass above the boiling temperature of water. |[f this
occurs, part of the water will tur: into steam and pressurize the
container. Bubbles can also form in _he mas. which can weaken the
final structure. Pressurization of containers can be dangerous, and
drums can be deformed to the point that the remote handling equipment
cannot pick them up. When formulas specify temperature limits on
evaporator concentrates, drumming should not be attempted with fluids
above that temperature.

The S-E-Co. unit has a thermocouple which is used to measure concen-

trates temperacure in the concentrates piping and as an interlock
and system alarm for concentrates metering pump operations.

284 26
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Chemical Constituents of the Waste

Various chemicals react differentiy with cement. In general, acids
retard solidification while some other chemicals enhance solidifica-
tion. Contaminants such as petroleum products in the waste stream

may also impact solidification results. Pretested formulas have been
tested to provide acceptable technical results based on the type(s)

and concentration(s) of the various constituents of the waste. Var-
iations from the pretested formulas may result in unacceptable results,
Chemical constituents are neither measured nor controlled in the
S=E-Co. equipment.

PH of the Waste Stream

As previously indicated, acids tend to retard the set of cement.

Since the natural pH of cement is approximately 10, waste streams

which have a pH less than 10 are usually sensed as an acid. In general,
the lower the pH, the smaller the amount of waste which can be solid-
ified with a given quantity of cement. In addition, some high-acid
resins, when placec in a basic environment, exhibit sweliing charac~-
teristics. Should swelling occur as a result of mixing with cement,
swelling may weaken the mass while solidification is in process.

In some cases (as indicated above), specific waste types may require
pH adjustment in order to achieve the acceptable technical results
required for solidification. In these cases, pretested ‘armulas would
specify limits for pH control. PH is neither measured nor adjusted

in the S-E-Co. equipment,

Time

Solidification is not an instantaneous occurrence. As solidification
occurs and the mass ages, the strength of the mass increases. It is
well known that lk-day strength and 28-day strength figures are com=
mon measurements for construction work. For radwaste use, a strength
of a few pounds per square inch is satisfactory and will form a
free-standing mass. Pretested formulas establish minimum set times
during which the solidified waste should be considered as "in process''.
Set times are necessarily a function of the specific wast: stream
solidified and the particular solidification formulas used.

Hixing

The mixing method and time utilized do affect solidification results.
S=E~Co.'s equipment provides a mixing method which testing has demon-
strated does provide a uniform distribution of waste and cement.
Cquipment controls have been provided to adjust mixing times as pre-
scribed by pretesced formulas.,
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C. OPERATIONAL CONTROL

OPERATIONS COMMON TO DRUMMING SLURRIES AND EVAPORATNR CONCENTRATES

Drums should be ordered to tolerances and in‘crmation supplied with
the Operating and Maintenance Manual. For solidified waste, S-E-Co.
recommends the use of a new DOT 17C, l6-gauge, closed-head drum with
a special b-inch screwed cap located in the center of the top head.

The remotely operated proce¢sing equipment will handle drums which
deviate from these tolerances. However, because most drums are built
for commercial usage, it is possible to obtain drums with excessive
deviation, making it impossible to handle them remotely in the proces=
sing equipment

Drum tolerances should be verified upon receipt of drums.

A log should be established to record the drum nunber, inspection
points, and contents of cach drum processed through the solid rad-
wa' ;e system,

Waterproof numbers should be placed upo~ the top head of each drum.
The numbers should be at least three ".aces high., This allows the
operator to verify that the correct arum is being processed by util-
izing the crane's surveillance and/or drum grab TV camera at each
processing step. In addition, the assignment of drum numbers allows
the operator to identify the location and status of each drum with
the drum location board,

(LOG ENTRY = Check off point)

After a drum is placed on the cement filling station's roller conveyor
(prior to filling), remove the cap with the hand tool provided. During
this operation, cap threads can be inspected and it can be assured

that a gasket is, in fact, installed. Each drum should be visually
inspected to ensure that the drum has not been damaged. Major dents
could cause sufficient deforming to prevent processing in the remotely
operated equipment, Any hole is reason for rejection,

(LOG ENTRY = Check off point)

Move the drum onto the sczle and measure the empty weight of che drum.
(LOG ENTRY - Drum Weight)

Insert the mixing weight in the drum.

(LOG ENTRY = Drum and Mixing Weight Total)
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7. Preset the cement filling station controls to the quantity of cement
required pei the pretested formula for the waste stream to be solid-
ified, Start the equipment and fill the drum with cement. (The con-
trols ?utomatically stop filling when the preset quantity has been
added.

(LOG ENTRY = Gross and Net Veight of Drum)

8. Replace the cap in the drum. This nay be done by hand. Finger-tight
is sufficient for cap reinsertion,

NOTE: The cement filling station is designed to avoid spilling cement
on the exterior of the drum. |f cement spills on the drum exterior,
due to malfunction or operator error, it is recommended that the drum
be cleaned prior to further processing. This may eliminate or sim=
plify the cleaning of the radioactive drum required in order to meet
shipping regulations.

9, With the remotely operated crane, move the drum to the platform ad-
jacent to the drum processing enclosure hatch. Utilitize the drum
arab TV camera to verify the drum number and to assure that the cap
has been reinserted in the drum after filling with dry cement.

10. Set the liquid radwaste system controls to deliver waste to the solid
radwaste system per manufacturer's instructions. |If evaporator con-
centrates are to be drummed, check the temperature against the pre-
tested formula.

(LOG ENTRY - Evaporator Concentrates Temperature)

OPERATIONS 11 to 14 ARE TO BE FOLLOWED WHEN DRUMMING SLURRIES

11. Fill the decanting tank per S-E-Co. instructions in the Operating and
Maintenance Maenual.

When filling the decanting tank, the mixer will run continuously to
ensure a uniform mix. After filling, the mixer automatically stops
to allow the slurry to settle to a level bed-of-sclids. A timed
settling period is built into the controls. It prevents further
mixer operation or processing within the timed settling period. Set-
tling times are indicated with the pretested formulas supplied by
S-E-Co.

{LOG ENTRY - Settling Time)

12. After the mixer-off-delay (settling time), activate the decant arm
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13.
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to lower it into the fluid. Solid state digital readouts will show
arm position, liquid level, and solid-liquid interface level. The
arm motion will automatically stop when the arm sensor reaches the
solid=liquid interface level.

(LOG ENTRY - Liquid Level, Solid=Liquid Interface Level)

Refer to the table provided by S-E-Co. to determine the ~arrect decant
arm position for decanting, It is important to ensure that .“e arm
is set to the correct position prior to decanting because this will

determine the solid to iiquid ratio of the remaining material in the
tank.

(LOG ENTRY - Correct Decant Arm Position from S-E-Co. Table)

Start the decanting pump. This pushbutton starts the following auto-
matic sequence.

a, The decanting pump starts #nd continues puping until the water
has been reduced to the correct level.

b. The pump stops.

¢. The decant arm returns to its storage position in the top of the
tank.

d. The mixer starts and runs for a predetermined time to ensure that
the contents are uniform (about the same solid to liquid ratio)
throughout the tank.

e. The mixer time-delay will then permit drumming !f other controls
are properly set.

NJTE: |If the tenk contains a relatively small amount of solids after
Teps 11 = 14, due to a small percentage of solids in the liquid system
fee! line, it may be desirable to repeat Steps 11 = 14 to make a larger
batch of waste prior to drumming,

. -

Set the metering pump control counters. The slurry metering pump and
the evaporator concentrates metering pump may be controlled to pump
either or both materials into the drum (per pretested formulas) in
1/2-ga’lon increments. Presetting of the pump controls will automat-
ically permit drumming to proceed at the correct time in the process-
ing cycle when other interlocks are satisfied.

(LOG ENTRY = Required Filling Quantities from Pretested Formulas)
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17.

18,

19.
20‘

The drum is automatically filled.
(LOG ENTRY - Actual Quantity Pumped to Drum from Digital Pump Readouts)

NOTE: A sensor located in the fill nozzle prevents drum=overfilling
due to operator error or malfunction, In addition, the quantities of
cement specified in the pretested formulas will solidify as much waste
as can be placed in a drum,

The drum is automatically tumbled a predetermined length of time for
mixing.

(LOG_ENTRY - Preset Mixing Time Recuired for the Waste)

Remove the drum from the drum processing enclosure with the remotely
operated bridge crane. Place it on the drumming station scale. Com=
pare the actual weight with the pretested formula. Advise the super-
visor if in error.

(LOC FNTRY = Final Drum Weight, Drum Radiation Level, Date and Tine)

NOTE: Observe the drum head with the drum grab TV camera prior to
removing the drum from the drum processing enclosure. The equipment
is des'gned to keep the exterior of the drum clean. |I|f, through mal-
function, there is water or crud on the drum head, wash per S-E-Co.
instruciions in the Operating and Maintenance Manual prior to removal
of the drum from the drum processing enclosure.

Place the drum in ti'e appropriate storage location.

Fill in the tag for the drum location board (drum number, date, weight,
and radiation level) and hang it at the correct alpha-numeric location
on the board.

(LOG ENTRY = Alpha=Numeric Location of Drum in Storage Area)

D. PROCESS PARAMETERS

Cement Type

The type of cement prescribed by the pretested formulas will be speci-
fied for specific waste stream, Measures should pe established to
ossure that the type of cement to be utilized conforms to the require-
ments of the pretested formulas.

Various tests have evolved to differentiate types of cement from one
another should the identity of the type of cement be unkrown. These
tests range from simple bench tests to more involved tests using
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various chemicals as shown in the following table. Should identifi=-
cation be accomplished utilizing the technique indicated by this table,
S=E=Co. recommends that Type !l be differentiated from Type | by
using Tests 4 and 5 and that Type 11l be differentiated from Types |
and Il by using Tests 1, 2, 3, and 5.

(See chart on following page.)

PH of Waste Stream

Should pH control of specitic waste streams be required, the pretested
formulas would prescribe limits for acceptability. Treatment, sampling,
and pH testing, when required, should be accomplished prior to the
transfer of the waste to the S-E-Co. Solid Radwaste System.

S-E-Co. solidification tests, involving pretreatment of strong acidic
radwastes and high acid resins which exhibit swelling characteristics,
have been accomplished with NaOH (50% concentration by weight). How=
ever, the particular agent and method to be employed for pretreatment
should be evaluated on an individual basis prior to implementation.

Concentration and Type of Radwaste

The identities of sclids, dissolved solids, and their concentrations
transferred to the solid radwaste system are usually ascertained and
controlled by the liquid radwaste equipment and its operation. In
the case of slurries, the decanting tank is used to control solids
concentration prior to drumming. Evaporator concentrates should be
sampled, as required, to determine the concentration of waste consti-
tuents deemed important In the pretested formulas. This ensures that
actual drumming is consistent with these formulas.
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1.
2.

3.

COMPARISON OF CEMENT PROPERTIES
A.S.T.M. (C150) Type Cement

Appearance (Color)
Median Particle Size (Microns)
Consistency at:
water/cement = 0,45
water/cement = 0.3

Cup (Locse) Density (gm/cm)
(Per ASTM C188-78)

Formulation by “Weight:
33% of 12% boric acid (pH=10)
+ 58% cf cement + 9% of
sodium carbonate

Consistency

Set Time
Chemical Test Exampies

Tricalcium Aluminate

Dicalcium Siiicate

Light greyish brown
200

Beef gravy
Thick mortar

1.16

Thin crack filler

L days
7 - 14%
15 = 24%

Medium greyish brown Light brownish grey

300

Beef gravy
Dry mortar

1.04

Thick beef gravy

1 hour
L - 7%
23 - 33%

60

Stiff mortar
Dry and crumbly

0.23

Soupy mortar

10 minutes

7 - 4%

10 - 22%



4.

Typical concentration values are given below:

CONCENTRAT ION

OF SOLIDS

WASTE (By Weight)
a. Bead Resin 33%
b. Diatomaceous Earth 25%
«. Powdered Resin 25%
d. Solka-Floc 17%
e. Sodium Sulfate 25%
f. Boric Acid 12%

NOTE: Acceptable variability Is + 10%,

Settling Time (Decanting Tank)

In order to allow slurries to settlc at a uniform bed-of-sclids in
the decanting tank, adjustable timers have been provided at the con-
trol station to set settling times. Settling times given below have
been selected to assure obtaining the correct slurry concentration
and to minimize the recycling of '"fines'" to the liquid radwaste
system during decanting.

TYPICAL SETTLING TIME

SLURRY (Minimum)
a. Bead Resin 1 hour
b. Diatomaceous Earth 4 hours
c. Powdered Resin 3 hours
d. Solka-Floc 3 hours

Temperature of Evaporator Concentrates

Evaporator concentrates should be maintained within a temperature
range conducive tg good prosessing and solidification, A tempe. 3=
ture range of 140" F to 160" F generally provides adequate hydro-
dynamics and precluces possible overpressurization of containers.
Concentrates piping supplied with the drumming station is provided
with a thermocouple to monitor coicentrates temperature. In the
eventuality of excessive temperature conditions {typically 182° F),

" "
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alarm circuitry is activated,

Hlx!ng T'f!i

In order to assure uniform mixing of the radwaste with cement, ad-
justable timers have been provided at the control station to adjust
mixing times.

Typical Mixing Times are:

a. Single Fill Operation = 8 minutes

b. Double Fill Cperation = 5 minutes = first fill
3 minutes - second fill

Solidification (Set) Time

Solidification formulas are designed to produce timely solidification
to minimize the storage required prior to shipping. Typical minimum
set-times which assure complete solidification are indicated below.

SET TIME
WASTE (Cays)
a. Slurries |
b. 25% Sodium Sulfate 1
c. 12% Boric Acid 7

Solidified Strength

Solidification formulas are pretested to assure that the solidified
strength (drum quantity) is free-standing and in compl!iance with
NRC and DOT regulations and guidelines.

Contaminants

Contaminants such as petroleum products may affect solidification
results. The impact which contaminants may have will depend upon

the contaminant's particular type and concentration. S-E-Co. solidi-
fication t~sts involving typically encountered oil types indicate
that 2% concentrations (by weight) do not adversely affect soliaifi-
cation results. Some types of oil, in concentrations up to 25%,

have been solidified.

Me sures shouid be established for monitoring and adjusting the
Pro.ess Control Program to prevent contaminants from affecting solid-
ification results.

-
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10.

Formulation Loadings

The solidification formulas have been pretested to assure solidifi=-
cation within the parameters discussed in this sertion. Solidifica=
tion produces a free-standing mass containing rn free liquid with the
radwaste uniformly dispersed.

Dur'ng system operation variations in cement or radwaste loadings
may not affect solidification with all other specified requirements
being met. Typical limits of acceptability follow:

Acceptable Variation

a. Slurries + 10%
b. Sclutions : 5%
c. Cement * 52

NOTE: Should variation in waste and cement occur for the same drum,
the limits of acceptability indicated above are half of that specified.

Solidification Verification

in order to assure compliance with solidification criteria and to
verify that process parameters are within prescribed limits, sampling
and testing of waste streams may be required. The methods and pro-
cedures utilized for obtaining samples and testing should follow
accepted practices and techniques. The freguency and scope of samp=
ling and testing should be commensurate with that required for en-
suring process control and as may be required by governing regulations.

If laboratory-scale samples are used to verify solidification and
the pretested formula used, a sampling and testing procedure should
be cdevelopcd in order to meet the requirements of the Process Controi
Program. An example of a procedure for preparing labe: ary-scale
solidificaticn samples for testing and verifying result. fuilows:

a. Obtain sufficient radwaste sample material from the storage tank
of the type of waste being drummed to make three, 200 gram solidi-
fication samples.

b. In each case prepare mixes of the radwaste with the type of cement
being used and with any additive being used in exact proportion
to formulations being used full-scale.

€. A record should be kept of the actual weiaghts used, for verifi-
cation that proper proportions are being used, both laboratcry=-
scale and full=scale.

™~
0

LI

1v=13



The approximately=600-gram mix is placed in three sample containers
for solidification. These containers should be approximately

2" high x 2" in diameter, capped on both ends. (These can be

made from acrylic tubing pieces, nominal 2-1/4" 1.D. and 2-1/2" 0.D.
with EC-40 Caplug bottom and 2-1/2 ZC Caolug top.) Labels on the
top cap are required for later curtification and should contain

the date anc e mixed, reference formulation number, etc.

Observation is made of the set tim2 for comp ~'<on to that ex-
pected for the ", ‘ulation being used.

Note should be made of any f e liquid fafter one day, two days,
etc.) and any gas evolution .. ing ixing or solicification.

The solidified samples may be further verified by compression=
strength testing in comparison to the value expected for the
formulation. In this case an average value for the three samples
is used.

Another confirming test is to ascertain the specific gravity
of the sample. This is obtained by mecasv~ing the final solidified
sanple's height and weight:

Weioht (grams)
Height (centimeters! x 25.B06%

Comparison s made to the value expected for the particular
waste formulation being tested.

If the laboratory-scale samples verify solidification and the
properties expected, the full-scale mixing formulation is con-
sidered verified by pretested formulation, and full=scale drumming
of the waste may proceed.

If the laboratory-scale samples fail to verify solidification, a
review of the situation must be conducted. The following steps
should be followed, in order, until proper corrective action has
been determined.

1) Review and verify sampling and testing procedures. If an error
is found, correct and verify results with additional solidi-
fication samples.

2) If sampiing and testing procedures are correct, additicnal
waste samples should be taken from consecutive batches of the
same waste until five consecutive test specimens demonstrate
solidification. Process parameters should be adjusted as
required to assure solidification.
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'2.

System Operability

The establishment of routine inspection, lubrication, and calibration
schedules, as recommended by the Opmrating and Maintenance Manual,
wi’l help ensure equipment availability., In addition, functional
checks and operational records may be req.ired as directed by speci=-
fic Process Zontro! Programs and/or governing regulations for verify-
ing equipment availability.

P
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TYPICAL FORMULATIONS FOR BWRs & PWRs

Drum Quantities

Radwaste Cement Total Weight
Radwastes (Gallons)  (Pounds) (Pounds) (Pounds )
l. 33% Bead Resin* L2 385 220 €05
2. 25% Diatomaceous Earth 4.5 Lko 165 605
3. 25% Powdered Resin e 405 175 580
L. 25% Sodium Sulfate 36.5 380 355 735
6. 12% Boric Acid* 22.5 199 365 564

*Notes: a. Pretreatment to pH of 10 + | for boric acid, strong acid
cation bead resin, strong acid cation Powdex, acidic lab
floor drain waste, and PWR chemical regenerative waste.

b. S-E-Co. double~fill technique assumed in all cases.

c. Evaporator concentrates temperature s 140°F to 160° F.

d. The above formulations may use either Type |1 or Type | |
cesent with the exception of boric icid which requires
Type 11},

.
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EQUIPMENT

A, Scope

It is the objective to supply a complete Solid Radwaste System,
consistent with the normal and emergency throughput of each individual
station. Dependant upon whether the station is a single or double
unit, the S-E-Co. System will consist of one or two drumming -
decanting station units, respectively. A single drumming - decanting
station unit provides a processing capability of 2-3 drums per hour.
This allows processing an average of "7 to 100 gallons per hour of
typically encountered radwastes. Based upon spccifications received
for individual stations, this is utually three or more times the
normal waste generation rate. The quantity of equipment supplied

is based upon specifications received for individual stations.
Components that may be utilized are listed below.

I. Cement Filling Station

Equipment to accurately measure solinification material i..to
each shipping container. Additional functiors normally per-
formed at this work station inciude .4ding an identification
number to the drum, adding a mixing ' eight, recording the

amount of solidification materia' 4a.% = to each container, and
inspecting the empty drum for damage prior to use. Processing
time = 2 tc 5 minutes per drum.

2. Shield Walls

The 12" thick steel shield walls, suppl!ied assembled with

both drumming and decanting stations, cssentially shield drives

and controls from the processing equipment and serves as the
foundation connecting driven and drive components. These
walls provide radiation shield equivalent to 39" of concrete.

3. Drumming Station(s)

Equipment to accurately measure evaporator concentrates into

the container, fill, mix, decontaminate (if required), weigh

the filled drum, and measure its radiation level. Processing
time - 15 to 30 minutes per drum.

4. Decanting Station(s)

Equipment to accurately determire solid/liquid ratio of slurry-
type waste. return excess water not needed for solidification
to liquid system, measure the rodiation level of the siurry,
and accurately measure dewatered slurry into the container.
Batches of waste up to 500 gallons maximum can be handled.
Processing time will vary from 1 1/2 to 7 hours per batch.
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Piping and Control Valves

All requi.ed piping, valves, and remctely operated valve operators
preassembled with the drummina and decanting station shield walls,

Remotely Operated Material Handling Equipment

a. Bridge Crane
Normal mode consisting of crane, beams, ralls, cable handling
equipment, taraet grid system, grab, and four TV systems u-ed
for locating, survelllance, and inspection purposes.

b. Fixed Bridge Crane
Essentially the same as (a) but motion of contalner Is
limited to one horlzontal axls.

c. Drum Hand'ling Lift Truck
Utilized to handle empty drums or dry warte filled drums
of low activity in safe areas. In some cases, such as in
conjunction with a filter handling system, remote control
may be added.

d. PRall Mounted Transfer Cars

Normally used only when processing and storace areas are
widely separated or building restrictions or bullding
restrictions do not permit all handlina of radioactive
material with above listed equipment. This eaulprnent is
remotely controlled.

Drum Inspection and Labeling Station

Normally provided to safely Inspect, smear test, label and
measure radiation level of drums as required prior to truck
loading. May be modified to transfer cartridge flliters from
transfer casks to cement prelined drums for shipment,

Compactor

A 15 ton unit designed to compact dry waste Into 55-gallons
DOT 17 H cCrums.,

Contro's

Complete remoteiy coerated controls are provided for drumming
station(s), decanting statlion(s), and material handling
equipment. Local controls are provided for cement filling
station, compactor, and Arum Insnection and labeling statioun.
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A record board to show drum Inventory under the cranel(s) Is
provided as part of the control package.

Shield Wall Support Frames

Structural steel frames to support the drumming statlon,
decanting statlon, and drum inspection and labeling station
shield walls are s ipplied.

B. Equipment Description and Operation

I,

Cement Filling Station

The cement unloading, storing, feeding, weighing, and conveying
equipment is used to load 55-gallon drums with the correct
weight of cement. This system has been designed for dust-free
operation with tight joints, special shut-off and control valves,
and a dust free nozzle. Controls and interlocks are provided
{0 assure vacuum conditions within the scorage tank, conveyor,
filter and fll1]l nozzle points at all times when operating, so
that dust cannot enter the plant's atmosphere or deposit on the
outside surface of the drum. The cement storace tanks are
statically agrounded. The Kamiock fitting provided on the fill
line will fit a standard four inch, bulk delivery truck hose.
The fill line plpe connects to a diffuser box at the top of

the main storage tank. Cement is conveyed to the top of the
tank throuan the fill line pipe using alr supplied by the
standard blowers normally installed on ceme~* delivery trucks.

Cement filling stations may be provided for inside or outside
installation of the main storace tank. Inside instailations
utilize a main storage tank which has a cemen: capacity of 1240
cu. ft.. It is fabricated with 1/4'' steel plate with corrugation
of the side and back panels to provide structural rigidity.

The tank bottom is made up of air slide panels which are used
to fluidize the cement for discharge. Ailr utilized for this
fiuldizing systen Is supplied from a positive cvisplacement
rotary blower. This blower supplies high volume, low pressure
air through an automatic sequencing distributor valve to
individual sections of the air slide system. Cement Is dis-
charoed from the front of the tank Into a bucket elevator which
Is used to convey the cement to fill the day tank. The manhols
at the top of the tank and a ladder inside allow entrance for
maintenance work. Access doors Iin the lower section of the t nk
allow maintenance personnel to have access to alr piping
supplying the alr slide system. Dust-free operation has been
ensured with tight joinings, and caulked seams. A sonlic sensor

'_)(3/! S8
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mounted at tne iup of the tank Is utilized to monitor filling
operations and to alarm prior to overfilllina.

Cement stations utillizing an outdoor main storace tank have a
storage capacity of 2400 cu. ft. of cement. Th': storage tank
Is cylindrical with a conical discharge section. It Is fab-
ricated from 1/4" steel plate and has been supp!ied with

s!milar features as the indoor main storage tank. Tie fluidizing

system utilized for cement dlscharge Is located in the cunical
section and consists of small jet-pulse type air vibrators.
Operation of this fluidizing system Is automatically controlled
when conveying cement from the malr storage tank to the day
tank. The conveying equipment utilized for day tank filling

Is a pneumatic conveyor system. This system censists of a
recelving tank, and pressure regulated solenoid valves which
allow cement to be conveyec through a flll line to the day tank
on a batch basis with air. Located at the top of the main
storage tank is a sonic sensor which is used to monitor filling
operai‘ons to preclude over filling, and a dust collector which
collects any dust generated during operation of the air
conveyor system, /ccess to the top of the tank has been pro-
vided with a ladder. Hand ralls and a steam shleld located on
the top of the tank have been supplled for personnel safety.

The day tank Is fabricated from i/4' steel plate and has been
provided with a fluldizing system to assist cement removal.
This fluidizing system consists of small jet-pulse type alr
vibrators which fluldizes the cement upon operator command.

A sonic sensor mounted at the top of the day tank Is used to
quard against overfillina. Thls sensor is interlocked w'th
system contrals and Is used for alarm Indication and *o auto-
matically stop the conveying equipment supplying the day tank
with cement, Cement from the day tank Is discharged into a
screw conveyor system whicn transports the cement to the fill
nozzle for drum loading.

The drum loading system consists of a control console with a
slanted top for controls and readouts. Located adjacent to
this console is an elevating mechanism witl an electronic
scale which is used to raise the drum to the flll position.
The fixed-height fill nozzle Is surrounded by a dust plenum
which Is connected to an air filter system to ensure that no
cement dust escapes the atmorohere during the filling
operation. The eleva ng mechanism has a conveyor seccion
that aligns with the roller conveyor provided for drum handlina.
As the drum is raised with the slevating mechanism to the fil!
nozzle, a centering device aligns the drum ogening with ( :
fill nozzle. A thu.o wheel switch provided «ith the ccasole
controls Is used for presetting the cuantirty of cement to be
loaded into the drum. Diaital readouts are displayed on the
console which indicate the tare weinhts (empty drum and drum
with mixing weight) and the welght of cement added to it.
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This second readout also provides visual indication of filling
progression. Controls for operating the elevating mechanism
are also located at the control console and are used for
ralsing and lower’ng the drum to the fill nozzle. When the
drum has been positioned at the fill nozzle, the operator can
then initiacte either automatic filling operations or manual
filling operations. Once the filling operation has been
started, the shut-off valve on the fil] nozzle Is opened, the
screw conveyor is started, and the dust collection system is
enerqgized. Cement is then transferred fron ihe day tank and
deposited Into the drum. The welighinag system monitors filling
progressivs and oisplays the weiaght of cement added at the
control console. Once the net welight of cement colncldes with
the filling operations unless in the manua! mode. Thumb-wheel
switches provided with the solld state equipment allow for
dribble compensation to bias the welaohling system for variations
in cement. A clear tare push-button has been provided which
allows the operator to remove the oriainal tare reading from

n electronic memory circult and add it to the net welaht of
cement. This weight is then dispiayed on the control console
and indicates the total weight of the drum and cement. A scale
zero push-button has been provided on the console to accurately
zero the welghing circuitry. The electronic welahing system
has a 999.9 Ib. capacity.

The dust collection system may be energlized at any time by the
cperator but ooerates automatically whenever filling operations
are Initiated. This systen includes a motor driven ventila-
tion fan which provides vacuum conditions within the day tank,
conveyor sectlion, and at the vacuum plenum on the fill nozzle.
Any dust which Is aenerated when performing filling operations
Is drawr by this system with the vent tan to an exhaus alr
filter assembly. Dust Is captured on the filter elements of
this system, and the filter air passes out throuah the blower
to exhaust piping. Individual filter elements of the dust
collection system are cleaned automatically and alternately.
During this cleaning operation, a solid state control timer
automatically selects the element to be cleaned and activates

a soleno:d controlled air valve. Once the solenoid has been
activated, the air valve opens and allows a pulse of compressed
air {low volume, hiah pressure) to pass throuagh the selected
fi' #c elemert from the Iinside outward removing dust from its
surfa.s. Purged dust then drops Into a recelving hopper
(inside cement stations) or Into the day tank, (outside stations).
Dust deposited into the receiving hoppe Is conveyed with a
separate screw conveyor to be utilized or drum filling.

Sefety valves guard all components against overpressure.

Once the drum has been filled with cement, the operator then
uses the controls for the elevating mechanism to lower the drum,
manually replaces the cap, and moves the drum on the roller




conveyor to a stagino area for a crane pickup.

In additlion to performing drum filling operations, the cement
station provides a work area where drums may be inspected for
damage, where the drum cap may be inspecied for proper threading
where the mixing weioht may be added, and for makina ioa entry
as dictated by the Process Control Program.

Numbering on the drum head is recommended to facilitate
viewing by means of the crane grab T.V. and surveillance
cameras. Lables or stencils (if used) should be water-groof
and resistant to damage from radiocactivity. They should be
pre-rumbered with letters of sufficient size and contrast to
permit reading from a considerable distance above the drum.
Numbering ¢f the drums allows for positive Identification of
tl > drums and facilitates drum process control.

Shield Walls

Each shield wall is 5' x 10' x 12" thick., The shield wall is
arranged to bolt to a machined steel support frame that Is
inserted into the concrete shield wall prior to pouring. It
forms a rectanqular frame, measuring 4' wide and 9' tall,
around the equipment on the safz side of the wall,

The shield wall consists of a steel plate, machined on all

six sides, through which a number of penetrations are made for
operating shafts and other items. The various plugs which fit
into the penetrations, as well as the operating shafts, are
stepped to prevent radiation's streaming to the safe side of
the shield wall. The service pipes or tubina and electrical
wires are passed from the safe side to the hot side of the
wall through plugged and stepped penetrations.

The shield wall support frames consist of heavy angle iron frames
machined after welding on the surfaces which contact the

shield wall. To the ‘orward face and angle of the frames are
welded 1/4' plates which project forward to forn the inside

of the Purchaser's concrete walls. Suitable anchors are
provided which may be tied to the concrete rabars. The 12"

thick shield wall overlaps the support frame structure 6'' on

all sides to prevent radiation's passing around the wall to

the safe side.

In addition to providina a radlation shield, the wall serves
the additional function of equipment foundation, permitting
factory assembly of drivar and driven components. This cerves
to increase service life due to factory controlled eqripment
alignment.
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Drummine Station

The drumming station is a compact assembly of components to
drum radicactive slurries and solutions In 55-gallon drums
wicth a solidification agent. For safety in operation and for
maintenance, the equipment Is attached tc both s!des of a

12" thick stee! shield wall. On the safe side are mounted
all motors, 4-way air valves valve cperators, and as many

of the gear reducers as is practical. On the hot side of the
wall are the pumping end of the metering pump and the drum
processing enclosure. This Is the side which Is an unsafe
location for the operators or maintenance personnel when
drums are being handled. Personnel can be present on the
safe side of the wall during operation for maintenance or
other purposes without danger of radlatlion exposure.

The drumming station Is supplied preassemhled with the
metering pump, drum processing enclosure and assoclisted
equipment attached to the shield wall, It is pined and wired
to minimize field assembly. A descripilon of the drumming
station compenents follows:

Drum P-__~ssina Enclosure

The drum processing enclosure i¢ an assembly provided
for cap removing, liquid waste fll'ing, cap reinserting
and tumbling (mixing) of 55-callon drums. The assembly
is completely enclosed to prevent any escape «f radio-
active liqulid or qas.

The enclosure is zttached to the radloactive side of the
steel shield wa 1, with drive motors, 11mit switches, and
controls on the opposite, safe, side of the shield wall,
The enclosure is stainless steel. Internal surfaces are
as free of crevices as Is possible te 1imit potential
radioactive particle hideout.

Two platforms are mounted on the opposite sides of the
hatch. One platform Is a set-down position to faclilitate
loading the drum processing enclosura. The second
platform Is equipped with load cells for weighing filled
drums plus two radiation detectors for measuring drum
radiation level. This arrangenent of loading and unloading
platforms minimizes irum processing enclosure loading and
unloading time. The scale and ra!lation detectors are
connected to digital solid state readouts on the control
ronsole. The second detector tube Is a spare component.

If the first tube becomes Inoperative, the second tube may
be used siinly by switching lead cornections a: the control
console.



As a drum Is lowered into the drum processing enclosure,
it comes to rest on a transfer platform supported by

a vertical shaft desianed to transport the drum from

the loading positiun to the capping »nd uncapping,
filling and mixing positions within the drum processing
enclosure. This platform moves In an arc perpendicular
to the shield wall. Two drive motors are located on

the safe side of the shield wall fo~ moving the platform
horizontally to each work st tion and for elevating the
drum and platform at the filllng and cappina positions,
Limit switches, also on the safe side of the shie.d wall,
stop the platform at .ach of the working positions. When
in the mixing location, the drum is clamped and the
platform is retracted to a . st position. The drum is
then free to rotate end over end for mixing purpose:,
aqaln with separate drives located on the safe side of
the shield wall. A mechanical locatin:; unit assures
final precise pusitioning at the capping position anu at
the fllling position.

To operate the drum processing enclosure., the operator
first determines the affluent to he drummed and seis the
counter on the pumo for the quantity he wishes to place
in the drum. The cump selector switch Is next set to the
proper mode. A drum Is then loaded into the enclosure
using the overhead crane, and the hatch closed. The
operator then presses the start button to start the
automatic cycle. The drum Is uncapped, filled, capped
and mixed after which the drum returns to the loac-unload
position and the automatic cycle stops. For safety
reasons, opening and closing of the hatch is nct a part
of the automatic cycle.

To a'low for our-of-location tolerances at tha capplng
positio:, the “rum is retained on the transfer platfornm
by means c¢* a4 sprini-ioaded base. The final drum position
at the capper is assured by a mechanical device which
quides the cap flange into the proper position. This
device allows the cap to be out of position as much as
1/2"" (approximately eight times quoted location toler-
ances for drum manufacture). A limit switch not!fies the
contro! system that a cap is in the correct pos'' ion for
removal. !f there should be no cap In the drum, or if
the drum Is out of position, the automatic cycle stops.
When in position, the capper inserts the collet iito the
cap, expands the collet with surficient force for the

cap removal, reverses direction &nd turns the cap out

of the drum on the same helix as the threads in the drum
cap. The motor for rotating the collet, the alr cylinder
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for expanding the collet, and the limit switch are
al! located on the safe side of the shield wall.

After the cap has been removed, I, Is held by the capper
collet and the drur is lowered and moved to the fill
nozzle position.

The drum Is raised untll the filling nozzle is inside

the drum cap fitting before filling starts. Limit switches
will not permit flow unti! the drum Is in the proper
position. The drum is filled with the quantity of waste
which has been preset by the operator on the pump auto-
matic stroke counter.

A measured amount of clean water flush occurs automatically
after the purolng cycle, to clear radiocactive material

from the fill nozzle. After each drum filling, a pause
occurs to permit dribble to enter the drum before the

drum is disengaged from the filling nozzle. i snut-off
valve is located above the fill nozxrle to eliminate

dribble as much as possible. A sonic-type overflow sensor
Is located in the filllng nozzle to prevent spills or
puraeelive llauld In the drum due to automatic control
failure or operator error.

Air displaced during filling is vented throuah an annular
passage around the nozzle to the radloactive vent line.

A flange is provided for connection to the station radio-
active vent system,

After the fill operation Is completed, the drum and
carriage are moved to the cap position, and the drum cap
is replaced.

The drum is then clamped firmly to preclude movement
during tumbling of the drum. When clamped, the drum
transfer platform Is retracted away from the carrliage

to permit clearance for the drum to "2 tumbled end over
end. Mixing cycle time Iis controlled by an adjustable
timer and when complete, the drum Is agaln stopped In an
upright position, the drum transfer platform returned to
position, and the drum unclamped. The carrizqge then
re-urns the drum to the unload position and the automatic
cycle ends. The operator may then open the hatch by means
of a push button and move the drum to the out-coing scale
platform with the overhead crane. After recording gross
welight and radiation level as displayed on digital read-
outs, he may transfer the drum to the proper decay plit or
directly to a truck.
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The operating cycle zan 'e changec from manual to auto-
matic and automatic to manual at any time. All motions
are interlocked to ensure correct seauencing. Status
lights at the control conscle apprise the operator of
drum processing operation. |f malfunction occurs, the
operator can quickly troubieshoot and decide whether

to clear the fault or proceed under manual control.
Automatic sequencing is locked out until the malfunction
has been corrected.

Cycle time is approximately five minutes for uncappina,
filling and recapping. Mixina time may be varied, dependina
on the mix proportions of solution or slurry and cement,

A normal mix time would be eight to ten minutes.

Two spray systems are provided ‘or emergency or routine
decontamination purposes. One is capable o washinag down
the complete internal surface of the drum processing
enclosure. The second is designed to wash down the
exterior of a drum during mixing. Drum washdown will

not be a normal function. |f required, drum dryina may
be accomplished by tumbling the drum while clamped in the
mixing position.

A drain connection is provided on the bottom of the drum
processing erclosure. This drain will be connected to
the plant equipment drainace system or other tankage as
desired by the utility.

Positive displacement Metering Pump

The pump is used to pump and measure the quantity of

evaporator concentrates delivered to the drum filling
noczle in the drum processinag enclosure. It may also
be used *o flush radioactive pipelines with water and
return radwaste to the Purchaser's holdinag tanks.

The metering pump Is designed specifical’y for this
application. The design stresses on component parts
are los, and uvperating speeds are moderate, providing
lonqg life.

The pump Is comprised of an actuator assembly attached

to the safe side of the shield wall, a piston rod passing
through a plug in the shield wall, and a piston and valve
assembly located in the radiation zone. The pump piston
is single-acting with seal water retained within packing
at the pe~ _iery of the piston. Seal water pressure is
above the maximum working pressure of .he pump so that

any leakage occurs from the seal water into the pump
chamber. Seal water is also apollied to the valve operating
rods. The rear portion of the pump jacket provides a pump
to collect any seal water leakinc past the piston seais
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to the rear of the piston and return it to the equipment
drain. A doubleacting alr cylinder actuator drives the
pump piston. Displacement is 1/2 gallon per stroke. The
delivery rate is 15 gpm maximum and the pump can deliver
approximately 100 psi discharge pressure with an 80 psia
air supply.

The multiple poppet-type ' alves are operated by single-
actina 2-1/2'" diameter air cylinders. Springs return the
valves to thelr seats and will hold the valves closed
against a 100 psi differential pressure. Stroke length

of the valves and main piston Is controlled by stops in
the air cylinders. This arrangement prevents poundina and
wearing of pump components located in the radlation area.
Sealing of the external pump hous! g is by means of
"erafoil' gasket, and sealing of the pipe flanges is by
means of stainless steel gasket, All const: uction
materials are corrosion resistant stainless steel or
bronze. Hard chrome plate over stainless steel Is used

to protect wear surfaces of the cylinder and operating
rods. Valves are equipped with replaceable hardened seats.

Air valves for the actuator assembly are manifolded so that
cylinder lubrication oll can be separated from the exhaust
air before it Is discharged.

Wearina components of the actuator alr valves, limit

switches and cylinders can all be serviced from the safe

side of the hield wall. The pump oiston and valve assembly
on the hot side of the shield wall are designed to faci!itate
flushing for decontaminatior prior to servicling. Pliston

and valve packinas, quides, seats. cylinders, cylinder rods,
and valve stems are reached for service by reroving the
cylinder head while the pump housing remains attached t-

the shield wall plug.

The maln pump air cy!inder Is mounted on a subplate attached
to the wall plua. The subplate and cylinder are unbolted
from the plug to provide access for uncoupling the main
piston rod. The pump alr cylinder is a double rod type to
accommodate limit switches,

Control of the pump Is accomplished from the control console
by means of a selector switch, a digital fluid volume readout
and start-stop buttons. The selecter switch permits the
operator to conveniently select the operation L0 be accom-
plished. The selector switch actuates the pump valve controls
in proper sequence to automatically ensure that the correct
suction and discharge valves are used for the planned
operation. The readout clircuit contains a control that
permits the operator to preseiect the volume of liquid to

be pumped. The pump will automatically stop after delivery
of the preselected volume. For example, to fill drums from
the decantinc tank, the operator turns the selector switch

to "«i1]l drum from decanting tank'' and sets the counter to
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the desired guantity of material to be pumped. The pump
then delivers the required quantity, when required, in
the automatic uncap, fill, cap and mix cycle.

The pump is extremely flexible due to the integral
valves which operazte either as suction or discharge.
The pump is used to pump and measure the quantity of
evaporator concentrates or other concentrated ligquid
wastes delivered to the drum filling nozzle in the drum
processing cnclosure. Since 2ne of the connections to
the pump is a clean water supply, the pump may be used
to not only return radwaste to a Liquid System holding
tank, but also to fiush return and feed !ines.

Decanting Station

The decanting station is a compact assembly of components to
remotely decant slurries. For safety in operation and for
maintenance, the equipment is attached to both sides of a 12"
thick steel shield wall. Mounted on the safe side of the wall
are all motors, b4-way air valves, air cylinders, controis, and
as many of the gear reducers as is practical. On the hot side
of the wail are the decanting tank and the pumping end of the
metering and decanting pumps. No preventive maintenance is
required on the hot side of the shield wall.

The decanting station is supulied preassembled with the
decanting tank, metering and Jacanting pumps and associated
€equipment attached to the shielcd wall. Components are
factory piped and wired to minimize field assembly. A
description of the decanting station components and their
operation fol lows:

Decanting Tank

The 500 gallon (working capacity) decanting tank
accurately proportions solid waste and water to ensure
the proper proportions for solidification. It is a
closed 304L stainless stee! cylindrical vessel,
approximately 4'-6'" diameter x 5' high, with semi-
elliutical upper head and conical lower head and is
designed and builtr to ASME Code Section VIII. It
includes a movable decanting nozzle, sensoss and a
mechnical mixer.

The decarting tank is attached to its shield wall by
four boits extending through the wal! ind by two dowel
pins which facilitate engagement of tic¢ bolts. The
entire assembly is designed to be installed or removed
from the shield wall in a minimum of time, :f it should
become necessary, to reduce radiation exposure of
maintenance personnel.

The tank is filled from the top with a 1-1/2" line
coming from the valve manifold. A connection f0f8ﬂ' ")"0
L 8 st G
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emergency overflow Is located at the top of the tank.

The overflow can be connected to the plant drain line

or trap. The tank can be drained throuah the pump to

the manifold and returned to the nrojyer liauid system
tank. A vent nozzle is provided. This will quide the
alr displaced during filling of the tank to the statlion's
radioactive vent line.

A decanting arm is mounted near the top of the tank. Water
is decanted off through the arm its=1f, which iz a pipe.
The arm Is raised or depressed by a positioning motor which
is mounted on the safe side of the shield wall. The
motor drive extended shaft connects to the decanting

arm at the tank shell by means of a sealed rotating joint.
This sealed rotating joint is of suificlent lenath to
assure proper allgnment of the mechanism. Mechanical
limit switches prevent overtravel of the decanting arm.
The arm Is equipped with instrumentat!on to indicate its
position. Two ultrasonic sensors are located at the
enlarged i~take end. One of these detects lliquid and
liquid-slurr, Interface level. The other detects final
desired water level and causes the decanting pump to shut
off. Tre arm position Is continuously displayed at the
control console with a solid state digital readout. The
level sensors activate electronic equipment iocated on

the safe side of the shield wall to determine levels for
display at the contro! console on two additional so:id
state readouts indicating water level and solids level

and to provide a means of decantina pump shut off.

The decanting tank mixer Is operat'ng when fllling with
slurries and proviges a homogenous mixture when filling
drums from the tank. A motor located on the safe side
of the shield wall drives the mixer by means of a

right angle gear drive. The mixing shaft is provided
with three cast stainless steel propellers and a precision
manufactured rigid coupling. Extensive testing at
“-E-Co. has shown that the slurry discharged from the
decanting tank Is reasonably uniform throughout the
entire discharge oeriod. Uniform mixing Is essential
to the accurate proportioning of the ingredients for
waste solidification.

A radliation sensor Is mounted on the decanting tank *
determine the approximate radiation level of slurries

to be drummed, either separately or with evaporator
concentrates, for the purpose of normalizina the radiation
level of shipping containers. This would normally be
measured during mixing, but after decanting Is complete.

'
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Decanting Pump

The decanting pump Is used to remove excess |lauld
from the decanting tank. It is an 18 agpm progressive
cavity-type, positive displacement pump driven through
the shield wall by reduction gearing and a | hp motor.
Pump rotor speed is 387 rpm.

The motor and gear box are located on the safe side of
the wall to facilitate servicina. All of the pump
moving parts: screw, universal joints, seals, bearlings,
gearing and motor can be removed from the safe side

of the wall. The stator assembly Is held to the pump
housing by only four bolts for rapid disassembly, when
required, and Is the only component not removable from
the safe side of the shield wall.

The entire pump Is d’ signed and manufactured by S-E-Co.
except the rotor an stator which are standard 'Moyno'
components furnish d by Robbins and Myers. Tne “ lical
rotor is chrome plated stainless steel. The double
helical stator is a radiation and abrasion resistant
elastomer. The pump housing is of stainless steel
desiagned and fabricated by S-F-Co.

The pump shaft is -ealed at the pump inlet end with a
double-faced type seal supplied with demineral:.zed water,
Seal leakage inward and outward Is harmless non-
radioactive water. Seal leakaace outward is piped to

the e~uipment drain system,

The deep groove ball bearinags which support the shaft
and the precision cut reduction gearing run in ofl. The
drive and reduction gearing on the safe side of the
shield wall can be serviced without removing ro*tatinag
components which pass throuah the shield wall.

Positive Displacement Metering Pump

The metering pump is designed by S-E-(o. specifically
for its app!ication. The deslign stresses on component
parts are low, and operatina speeds are moderate,
providing long life.

The pump is extresely flesIble due to the integral

valves which operate either as suction or discharge.

The pump is used to pumnp and measure the quantity of
evaporator concentrates or other concentrated liquid

wastes de!lvered to the drum filling nozzle in the drum
processing enclos:'re. Since one of the pump valves Is
connectad to a ar cource, It may also be used to o o
flv ' radioacti sipelines with water and return 284 J i,
r .aste to the Purchaser's holding tanks.

The design of the pump Is as described previously in
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the Positive Displacement Meterino Pump Sectlon under
Drumming Statlon,

Operatina of Decantina System

Incoming spent deminerallizer resins or other waste

feed slurries enter the decanting tank from the top

with the tank mixer operatina. When the tank Is full,
the mixer is stopped and the slurry is allowed to
settle. The decanting arm intake nozzle is positioned
at the top travel position above the liquid surface.
After the solid contents have settled, the arm is lowered
until the ultrasonic sensor located at the intake nozzle
contacts the liquid surface. This level is displayed
and held on a S-E-Co. solid state digital readout at

the control console. The arm contlinues down until the
ultrasonic sensor contacts toe liquid-slurry interface.
The arm then stops. This level '3 displayed and held

on a second dialital readout.

After observing tne two level displays, t~e operator
raises the arm, by means of remote control's on the
control panel, to the correct position for decanting

as determined from tables supplied by S-E-Co. Excess
water is drawn ofi by the decanting pump and discharaged
to the liquid system waste water tank. When the water
level In the tank uncovers the upper ultrasonic sensor,
the decan®inqg process stops automatically. The arm is
then raised into the top of the tank and the mixer is
started automatically. After a mixing delay perlod to
ensure a uniform material, ' he metering pump draws the
slurry ‘rom the tank and meters it into 55-gallon drums
through the fill nozzle on the drum processing enclosure.

A manifold located at the top of the tank rrovides water
to spray heads. When (urned on by ti.e operator, the
sprays wash all surfaces inside the tank to prevent
bulldup of solid material and reduce radioactivity to a
minimum for mairtenance. |f necessary, the sprays may
also be used to add water to the decanting tank, The
interior of the tank is polished to a No. 4 microfinish
to assist decontamination.

5. Piping and Control Valves

All required piping, valves, and remotely onerated valve
operators are also preassembled with the drumming and
decanting station shield walls.

Process and flush water piping is 1" to 2" diameter 316L
stainless steel for concentrate service or 304L for slurry
and flush water service. All welding is consumable insert
butt welding. Flances are used only at customer interface
points and connectina piping to e ‘lpment that may period-
ically require removal for mainter. .ce. Alr pipin- .s
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Schedule 40, 304 stainless steel pipino or stalnless steel
tubing, depending upon size, space, and application.

All valves on the hot side of the shield wall are nonlubri-
cated, sleeved plug valves. These valves were chosen as
standard after S-E-Co. tests because they seem to be the
best available for this service. They provide tight shut
off, no crud pockets, full throat openina, external ad-
justment of seat and seal!s, and a hiogh molecular weinht
polyethylene sleeve which does not lose Its resilience with
age. The sleeve may be replaced wiithout removing the

valve from the line and is protected from fluid errosion.
Metal backup seats are provided.

The valve operators mounted on the safe side of the shield
wall are desiaoned and manufactured by S-E-Co. The rack

and pinlon designed operator, which is operated by an air
cylinder, Is desianed to be fail safe (closed) with air or
power supply failure. Valve operators are also p-ovided with
wrench conneclions to open or <close the valves from the

safe side of the shield wall., A feature permits separating
the gears during maintenance for safety purposes. The va'ves
are equipped with limit switches in a waterticht cavity to
glve visual position indication on the semiaraphic panel in
the control! room.

Remutely Operated Material Handling Equipment

& Brldge_C_r‘alg_

The br’ jge crane ': ‘isianed and constructed for precise,
remote handling o' -udiocactive materials. The crane has

a 7-1/2 ton hoist and the bridae span is variable to

suft individual stations. It includes a speclally

designed qrab for handling 55-qallon drums. It is operated
from the control room with the ai+ of TV cameras. Lights
for the TV cameras are on the crane which permits bulb
chanaging in a relatively safe ar.a. The crane is built

to the CMAA #70 specification and Is desianed for use In
radiation areas. Structural, mechanical and electrical
equipment is capable of beina washed down in case of
radiation buildup or for normal housecleanina purposes.

Two electrical circuits are provided for the trolley,
bridge, grab, and hoist, one for the high-speed and

one for the low-speed motors. This ensures that electrical
fallure will not prevent remote removal of the crane from
a radiation zone nor completing the operation in process

at time of fallure.

The bridge assembly consists of twin, wide-flanced beams
attached to end trucks with hich s_rength bolts. Beam

and end truck welds are continuous to eliminate potential
dust traps. Bridge drives, mntor starters and shock
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absorbing bridge stops are mounted on the bridge. Drive
gearing is totally en:losed, running in oil. End truck
whezls are hardened, cast steel, running on hardened steel
rails. Two TV cameras, each with remote adiustabie title,
downward viewing, are mounted on the bridge for area
surveillance. Area lichting mounted on the bridge beams
is high pressure sodium and is of sufficient brightness
for the TV cameras.

The trolley carries the 7-1/2 ton drum grab hoist and
trolley drive motors, transmission, enclosed motor
starters, upward viewing TV camera and lights (to
illuminate the locating grid mounted on the ceiling)
and shock absorbing trolley stops.

In addition to shock absorbing stops on bridge and
trolley, each unit is equipped with limit switches to
shut off first high speed and then low speec power as
the unit approaches the stops.

The drum grab kandles open and closed top drums. It

is supplied with multiple clamping Jaws for .ure grip
and redundant motor operated jaw actuator for positive
load relcase contrel. Downward viewing TV camera on

the grab centerline and incandescent lights provide a
view of the ton of the drum on a control ccnsole
monitor to aid the operator. This TV is also utilized
as a drum inspectiorn tool to discover contamination,

if any, before removing the drum from the drum processing
enclosure. In addition, a solid state digital grab
elevation readout is located on the control console.

The readc t telis che operator the height of the grab
above a tixed reference point and indicates grab motion.
The drum grab jaws are designed to clamp on the upper
flange at equally spaced variations in drum diameter.
The grab is equipped with a slack cable limit switch
which prever s opening the jaws unless the load is
firmly suppurted on the floor.

A standard crane hook adapter is provided which may be
attached to the drum grab for handling other loads.

Electrical cable handling gear for the bridge and trolley
is provided with separate cars wrich run parallel to the
bridge or troiley. These light-weight cars are equipped
with large diametur sheaves at each end providing long
radius turns for the cables. Cable take-up is provided
with independent weighted sheaves for each cable to
compensate for stretch. The cables themselves are
radiation-resistant and have been provided with quick
disconnect plugs for ease of connection/removal.
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The crane target arid system provided for accurate
remote contral positioning conslists of flelds of
anodized aluminum targets, one far each normal drum

set down location in the decay pits, drum pickup locatlion
for cement filled drums, and at the drumming statlon.
Alphabetical and numerical deslionations on the tarqets
pruvide positive identification for points of bridae and
trolley travel. Lines on the tarqets are used in con-
junction with a cross halr on the camera for precise
location of the load. The targets are mounted upon
stainless steel wire supports between steel frames.
Sultable ceiling anchors are to be provided by the
Purchaser. Tie aluminum targets are viewed on a control
console TV monitor. The TV camera and Incandescent
lights are located on the trolley pointed directly at
the targets.

Two electrical circuits are provided for the trolley,
bridoe, holst and grab jaw motion, one for high-speed
and one for low-speed motors. Thus, the crane will be
operable in the event of electrical failure in any one
circuit. This permits the liftina or travel to be
completed, the load released and the crane returned to
a safe area for repair of the faulty cir Jit.

The crane drive speeds are:

High Speed Low Speed
Bridge 125 fpm 2.5 fpm
Trolley 125 fpm 2.5 fpm
Drum Grab Holst 30 fpm 7-1/2 fpm

The two-speed drives provide fast transport but with
accurate locating capability, reducing the chance of
damage to the drums. Higher crane speeds are not
necessary because the operator will have more thar
ample time to transfer drums while drum filling and
mixing are being accomplished automatically.

For safety and to assist positioning accuracy, the drum
must be raised to the full up positisn before high speed
operation is possible with the br’ e or trolley, In
this position, the drum is betwee the bridoe beams. It
will clear all obstacles cleared .y the crane and Is
supported to eliminate swinging. It is virtually
impossible to spill or damage drums due to operator
error in low speed oparation (2.5 fpm). The bridge or
trolley may be moved at low speed with the arab at cny
elevation. This speed will not induce significant load
swing or permit damace to containers or equipment that
may come in contact with the load.

19 4
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Controls for the crane include sprina-return, tooagle-
type ['oy=-stick) switches rounted in the contro! console,
With one switch the operator can select the speed and

the direction of motion of the bridae and, with a

second switch, he can select the speed and direction

of the trolley. These controls can be used independuntly
or simultaneously to reach a desired position as seen

on the TV monitors. A third, similar, swituh 15 provided
to con’;ol the speed and up or down travel direction of
the grab while the operator refers to the diaita! arab
elevation readout and TV monitours.

Fixed Bridge Crane

This equipment is a standard crane trolley and arab
assembly as described above. The trolley rails ar:
mounted on fixed beams rather than on a bridae 2. . th

a bridge crane. Cable handling equipment, TV systems,
etc. are supplied as with the bridge crane described in
(a) above. This equipment is supplied to reduce cost

and space requirements when sinaie horizontal axis motion
is required. Crane capacity is one ton.

- ———

The drum handling 1ift truck is provided for handling empty

and low radiation level drums such as those filled with com=-
pacted waste. It is usad in the radwaste building for stackina
and transportina drums in storage, for transferrino drums

from the cement fillina station to staaing areas beneath

the bridge crane, and for moving drums filled with com-

pacted waste.

The lift truck is battery powered and has a drum | ¢
capacity of 1,000 Ibs, It has been desianed for severe
duty and complies with all applicable requirements of
ANSI B-56.1 - 1969 ''Safety Standards for Power Industrial
Trucks,' as required by the U.S. Department of Labor,

and the Occupational Safety and Health Administration Act
of 1970 (0SHA) Section 1910.178.

The truck is operator ridden arnc is counter-balanced.

It has been equ'oped with a specially desiqgned drum grab
by S-E-Co. The w:um giab provides drum clamping and
unclamping through a d.c. linear actuator, and 1£0°
horizoncal rotation with a d.c. motor driven aear box.
The grab has an extension of approximatel, 5 feet whick,
with the truck's 1ift, al'ows drums to be stacked three
high,
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All controls for operating the truck and drum qrab are
located for eace of operation. The truck s powered by

a UL approved Industrial-rated d.c. motor, hecvy duty,
full ball bearina, with a high starting torque and

maximu~ overinad zapacity. The SCR motor control provided
ensures inflaite speed control, smooth starts and more
operating tine per battery charge.

d. Pall Mounted Transfer Cars

Rall mounted transfer cars are provided for transporta-
tion Interfacing and movement of drums in areas of

I mited head room. They are desioned to complement
Drumming Station operation, (ixed Bridge Cranes in the
drumminag rcom, and Bridge Cranes In the Radwaste building.

Each transfer car Is supplied with separate tracks and
are capable of transporting two drums each. The cars
are =quipped with cradle assemblies to quide drums to a
secure position,

The transfer cars are capahle of beina moved ontn the
same track and are provid:” with automatic couplers to
alloew retrival and movem«,t of disabled cars to main-
tenance areas and the completion of operations.

The cars are driven by electric motors taking their

power ‘ronm conductors. Controls are remotely located

and incl.ide push button switches. Semi-automatic
operation and contro! loagic Is provided throuah a limit
switch system which allows car movements to predetermined
positions. A graphic display packace Is also provided with
the controls. This display is a schematic representation
of the transfer car system and allows the operator to
monitor operations with light indications.

Drum Irspection and Labeling Station

Smear testing and labeling per 49 CFR 173 may not be requlired

provided drums &are shipped in a cask or other approved contalner.

Therefore, low level drums to be shipped unshielded on a
standard truck will require labeling and smear testing to prove
that the external contamination of the drums does not exceed
legal limits.

when required labeling and smear testing are normally
accomplished in conjunction with radiation measurement and
truck lecading.

A small steel shleld wall Is supplied to pe mit performance
of these functions in relative safety. The stee! shield wall
is attached to concrete shieldina forming a box around a
radicac.ive drum. The top of the enclosure is open so that
the bridoe crane may place drums Into and remove drums from

the encliosure.
0 A 0
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When a drum Is placed on the hot side of the shield wall,
it is resting on a motor driven turntable which provides
the operator the ability to rotate the drum. The drum
may be rotated to provide smear testing and radlation
measurine capabilicy by means of vertical access openinags
in a fixed location down eacli side of the shield wall.

A hand tool Is provided to permit the operator to smear
test the drum, working throuah the slot alonagside the steel
shield wall.

Labels .re applied through the vertical access openings

from either side of the shield wall utilizing a hand-held
ool. After measuring drum radiation level, the operator
records the required information on the label and Inserts the
label in a holder on one end of the hand tool. Holding

the handle on the other end of the tool, the operator

inserts the label through the vertical slot, quiding it
visually with the mirrors, and presses the label on the drum,

All openinas are located in such a position that no direct-
iine radiation can pass through them to the operator's body.

Stalnless steel vertical mirrors are provided inside the
station on both sides for viewing the drum.

The station may be equipped with a means of a' ‘aching an
open top drum head to a DOT 174 drum 1f this function is
desirable such as In PWR stations reaquirinag cartridae filter
disposal.

Compactor

The S-E-Co. dry waste compactor is des'aned specifically to
compact paper, cloth, glass, floor sweepinas and other low-
level dry waste in standard 55-0allon drums. It has several
unique features which make it particularly suitable for th's
service. (See attached print No. LD11796-A.)

The hydraullc system operates at the relatively low pressure
of 780 psi for long life. However, the compactineo plston Is
seven inches in diumeter, giving a total force of 37,000
pounds. The five inch diameter piston "5d plus a thirteen
inch stop tube prevent damage to any cyllinder or ram com-
ponents due to eccentric loadina. Likewise, the frame is
desianed for stall-out loads elither eccentric or on center,

The drum rects on a contoured plate which supports the bottom
of the drum during compaction. This plate is pushed out of
the main frame by a small hydraullc cylinder in the base, so
that the loaded drum can easily be picked up by an overhead
hoist or 1ift truck.
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With the ram In the up position, the vertical clearance to
the bottom of the drum Is sixty Inches, or twenty-six inches
above the top of the drum. Ordinarily, this space could not
be filled with waste at the start of compaction, but the
S~E-Co. compactor is equipped with a drum extension which Is
open for loading and closed for compacting. This permits
compacting a full sixty inch stack of waste.

The drum extension space |s evacuatad by a bullt-In fan to
prevent the dust's escapinc Into the room. The alr to the
fan is drawn throuah a roughina filter and then a 0.3 micron
HEPA filter, effectively trappi-a the dust. The differestial
pressure qauges tell the operator when the filters need
chanaing. The used filters can be dropped into a drum in

the compactor without beino touched by hand.

To prepare for loadina and compacting, an empty, open-top
drum Is placed on Its support plate which ic then drawn into
position underneath the ram. A hinged work t=ble is swung
into place and locked. This table clamns against the top
false wire of the drum, holding the drum securely in place,
and also provides a seal for the drum extension space. The
tab'e adds to the convenlence of fillina the drum. Af*er
the drum Is filled with loose waste, the drum extension door
Is closed and locked shut and then the waste is compacted.

All of the preceding motions are interlocked with limit
switches so that the ram cannot be operated unless the drum
Is all the way into the compacting position and unless the
drum extension door is closed. Further safety is provided
by spring-return-type controls for each of the two hydraulic
cylinders. The hydraullc fluld Is phosphate ester to
minimize fire hazard and to help ensure long 1ife of the
hydraul ic components.

Details of components and construction are as follows:

Hydraulic System

Compressive force is obtalned through the hydraullic
cylinder assambly rated at 1950 psi and operated at
780 psi. The 7" diameter cylinoar is equipped with a
5" diameter chrome plated piston rod and 1«1/4" thick
reinforced steel plate platen.

Attached to the platen are four spikes with stripper
plate for puncturina plastic bags at the start of
compacting. This will relieve pressure buildup In
bags during compaction.

A
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The 57" stroke cylinder includes a 13" stop tube to
limit the stroke to 44''. This provides added support

to the rod when experiencing eccentric loads. It also
serves to improve life of seals, packing and other
components. The rod gland is externally removable
without disassembling the cylinder. A self-compensating
and self-relieving lip seal is used that can conform
with pressure varlations and mechanical deflections.

A wiper seal is also supplied that protects the lip seal
from external dirt. The cylinder is sealed to the heads
by static '"'0" rings.

The piston rod Is chrome plated for corrosion and scratch
resistance. The surface Is polished to 10 micro inch
finish or better for maximum seal 11ife.

The hydrauiic pump and ceatrol valves are mounted on a
55-qallon capacity hydraulic fluid reservoir bullt Into
the compactor frame. The reservoir is complete with fill
and drain fittings, fluld level sight alass and ther-
mometer. A hydraulic pressure gauge, reading in pounds
of thrust, is mounted at the operator's station.

The hydraulic pump is a variable volume, pressure com-
pensated, vane-type unit rated at 1500 psi. With this
type of pump, the output pressure durine the working
stroke is equal to the resistance met by the cylinder,
rather than operating at full pressure through a relief
valve. When the cylinder stalls, and the pressure builds
4p to the pre-set maximum, then the flow is zero except
flow through the bearinags. Thus. horsepower, heat
neneration and wear are always at a minimum. The net
result Is a smaller motor reauirement and maximum pump
11fe.

The maximum output pressu.e of the pump (780 psi = 30,000
nounds compactino force) is set on the pump at final
assembly In our shop. In addition, there 's a safety
relief vaive set to a sliyhtly higher pressure.

The pump and other operating parts of the hydraulic system
are protected by a screen filter on the suction line, by

3 hiaoh pressure fine filter on the supply line, and by an
automatic alr bleed valve.

Directional control of the compacting cylinder is obtained
through a 3/4' four-way hydraulic valve rated at 3000 nsi.
It is solenold and pilot-operated. 2lesponse time is 0.12
seconds maximum at 500 psi. Maximum continuous rating Is

D
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B0 cvcles per minute. A regenerative clircuit Is used to
qlve rapid advance untll substantial compacting resistance
Is met, and then half sneed advance to full compacting
pressure,

Control of the drum extension cylinder is throuah a 1/4"
four-way iydraulic valve rated at 5000 psi. It Is solenoid
operated. Because this cylinder is much smaller than

the compacting cylinder, a speed control is Incorporated.

All hydraulic tubing is stainless steel with stainless
steel ferrule-type fittinas,

Air Filtration Assembly

This assembly consists of a rouahing filter, two HEPA
filters operatina In parallel, a sultable fan, qaskets,
air plenum, pressure gauges r1eading AP across the
roughing filter and the HEPA fiitere and connection for
attaching the system outlet to the p :nt radloact!ive

vent system. The filters are locateu :ehind the circular
drum extension plate and alr is pulled from the com-
paction chamber over the top of this nlate.

The rcguaohing filter is 1" thick modacrylic fiber with a
nominai capacity of B840 cfm, .09" water gauge Initi
resistance and a recommended discard resistance of 0.5
water acauge. The primary purpose of the roughing

filter Is to extend the working life span of the YMEPA
filters. Each of the two cell-type 12" x 12" x §-7/8"
HEPA filters Is waterproof, fire retardant, qlass fiber
filter media with standard plywood sides and neoprene
naskets. Nominal capacity of eac! filter at 2 water
cauge <P js 300 cfm. Recommended discard resistance Is
4" water cauge &P, The HEPA fllters are 99,92 efficlent,
with DOP test method on 0.3 micron particles.

The direct drive centrifugal exhaust fan housing Is cast
fron w'th epoxy coatina. The dynamicaliy balanced
radial fan wheel is mounted directly on the motor shaft
to assure permarent alignrent. 1¢ is a cast aluminum
wheel to lessen weight and provide maximum resistance

to potential corrosive fumes and dust., The fan wheel Is
directly mounted upon the shaft on a | hp 3400 rpm
motor. Capaclity of the fan !5 600 cfm at ;' static
water pressure. The fan is mounted to a plenum at the
rear of the compactor frame. The fan discharge nozzle
may be connected to the plant radioactive vent system,
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Pressure gauges mounted at the operator's station
measure pressure drop acrots the roughing fiiter and
the HEPA filters. The operator may readily determine
when filters are dirty and require changing.

Controls

Ram motior and direction are controlled by large heavy-
duty operating levers located at the operator's station,
as is the drum extension cylinder. Control push buttons
and Indicatinag lights are also mounted in this location.
A NEMA 12 electrical box complete with jisconnect
switch, wired to all compactor electrical components is
bullt into the richt side of the machie.

The controls are located conveniently, are simple to
operate, and are of rugaed construction.

Compactor Frame

The fram is of heavy-duty welded carbon steel ''box'
type construction. The frame is desianed to withstand
eccentric loading under maximum operating force of the
machine. Construction details minimize radiation traps.
Controls and instrumentation are flush-mounted on the
hollow frame with no exposed wiring on the front or
sides of the machine.

The drum rests on a contoured plate which supports the
bottom of the drum during comsaction. This plate is
pushed out of the main frame by a small hydraulic
cylinder in the bLase so that the loaded drum can be
picked up by an overhead ho'st.

Loadino Table

A one piece table hinged on ¢ e side swinas away from
the top of the drum perm/tting easier drum loading and
helps to preven* spillace and minimizes the possibility
of drum rim distortion Juring compaction. An over-the-
center type lock secures the table to the frame during
compaction. The lock (s opened and the table is moved
out and to the side when moving a drum into or out of
the machine. An interlocking limit switch requires the
table to be closed for cperatinag of the compactor and
to be open for operztion of the drum slide.

Orum Extension

A 26" high circular steel extension is located above the
drum to permit compacting material to be stacked up to

60" high. A one piece hinged door segment of the extension
swings out 180" te permit loading waste into the drum.

When compacting, the door is locked in a closed position

284 353
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wit™ a hand-operated, over-the-center clamp. Limit
sw ch interlocks, in compliance with 0.5.H.A. requlations,
prevent operation of the compactor with the doors open.

A secord hinged seoment of the circular extension is
then swung out of the machine for access to the rouching
and HEPA filters. To change filters, the operator
removes six bolts attachinag the drum extension to the
left-hand machine column. The extension is next swung
out of the way. The operator may then, by usina a hook,
drop the roughing filter directly into a drum positioned
in the machine. This exposes the HEPA filters which

are removed by using an extension socket wrench to
loosen four clamp screws.

Controls

Control Console

The control console is a free-standina, desk~type, dust-
ticht enclosure. A!l control and Indicatina devices
required for remote operation of the Lslgge crane and
drumming station are located on this console. The
controls are located for ease of operation, and writing
space is provideo for the operator. The control console
consists of modules, each approximately 24 wide, for
each bridge crane, drumming, and decanting station
supplied. Additional modules are provided when required
for other ‘unctions.

In one module for each bridge crane are the TV monitors
with their control units, convenliently aroupad for
operator surveillance while operating the crane, Large,
togale-type control handles are provided to operate the
crane. Removable plates locateo both on the front of
the desk and under the desk, plus doors on the rear,

are provided for each access to the Interior equipment
for maintenance and replacement.

The drum processina control moduie contalns a qraphic
pane! of the system and all the manual switches and

visual Indicators for operating the drumming and decanting
stations.

A separate mztching module may be provided on the control
console for the indicators and controls to transfer
concentratres, resins and other wastes to the drumming

and decanting stations. This allows the same operator

to contro! these operations and the drumming and decanting
stations in a safe manner.
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Electrical Cabinet

A free-standing electrical cabinet Is provided containing
control logic, starters and relays for the dJecanting
station, the drumming station and the byidoe crane.

All equipment and terminal Loards are easily accessible
for maintenance and replacement. E£ither top or bottom
entry for control and power cioles can be accormodated.
This cabinet is connected to the control conscle at

the floor level with a steel wireway which also serves
s a walkway between the two cabinets., Spacing Is
adequate to permit opening doors in the cabinets and to
nrovide space for maintenance.

Electrical Cable

All interconnecting cables between the console, control
cabinet, crane, drumming and decanting stations are
provided with preper-length cable fitted with terminals
for easy field connection. Cables are radiation resistant
and are desiaoned to operate with the crane cable handling
eauipment., Cables are factory connected tu the control
room and are not disconnected for shipment. Plucs are
assembied on each cable to plug into receptacles on the
processing equipment and crane., All electrical
connections for the drumming and decantinn stations are
on the safe side of the shield walls.,

Record Board

A record board, to be mounted on the Purchasei's radwaste
contro! room wall, is supplied to record the location

of all drums in the crane bay. This board consists of an
etchea plan view drawing mounted on a suitable backboard.
Drum set-down positions are represented by hooks identified
by alpha-numeric desiaonations to agree with the grid
tarqgets. The operator can place clircular éiscs on these
hooks. On the disc can be Inscribed the number of the
drum, its welght, the date it was drurmed and the drum
radiation level as of that date. Glancing at this board,
the operator will know where all drums under his controi
are located for later rearrangement within the decay pits
or for truck loading.

Shield woll Support Frames

The shield wall support frames consist of heavy angle lfron
frames machined after welding on the surfaces which contact
the shield wall. To the forward face and ancle of the frames
are welded 1/4'" plates which project forward to form the
inside of the Purchaser's concrete walls., These structures
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are Inserted into the station concrete shleld walls prior to
pour ing. After installation of the shield walls, they form
a radlation seal between the safe and hot sides.

C. Equlipment Arrangement

Since each nuclear plant has site-sensitive conditions that should
influence the arrangement of the solid radwaste area and equipment ,

it Is S-E-Co.'s policy to work with the customer and his architect=
enqgineers to arrive at the beast overall arrancement for tne customer's
individual conditions. S-E-Co. makes drawings and alternate arranqe-
ments considering such thinas as operator safety, main®z2nance safety,
ease of overall operation, adequate decay plt storaue, sufficient empty
drum storace, convenient location of the control room, free and clear
access for dry waste from the rer vinder of the s*tatjon, access to
radloactive areas, etc,

The equipmant 1equires a relatively small amount of floor space which
permits good utilization of building volume and an infinite number of
feasible arrargements optimized for the various s!te conditions.

The equipment is desiaoned to handle two to three drums through the
processing equiprent per hour and utilize a single operator working
in the shielded contro! room. With 16 to 24 drum=-per-shift capacity,
it is anticipated that the operator will fi)l drums with cement at
the start of each shift prior to processing. This will reauire 15 to
30 minutes under normal conditlions.

There are two versions of the cement handling squipment. One is des igned
to vlaced inside the building, either In a side bay or under the crane.
The ~a1 Is desioned to place the cement storaae silo outside the bullg-
ing «ith the day tank and nozzle for placing the cement in the drum
inside the building.

There is no reason to place che decanting ~tation under the crane unless
that is the best location fer some other reason such as short piping
runs to the drumming station.

The controi room may be placed at any locatiosn within the radwaste area
or it may be outside the radwaste area, whichever is most feasible from
an operatina standpoint. It is necessary to have access to the electrical
cables from the crane, drumming and decanting station, otherwise, the
control room may be placed in any location.

The crane bay may be from 25' to more than 60' wide, depending upon
available space and optimum arrangement. We prefer to have approximately

23 feet of the head room in the crane bay because this provides opt imum
flexibility in equipment arrangement, the abitity to stack drums five

") Q’ !
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high In decay pits if necessarv for emergency storace, the ability
to bring any standard truck in under the bridge crane for toploading
the truck or casks, and ample storage under the crane for dry waste
or empty drums If desired. With 23 feet of head room, the Inside
cemert tank and cement filling station can be placed under the crane
where there was as little as 18 feet and as much as 38 feet of head
room available. Penalties are paid in economics for variations from
the 23 foo* ideal height.

A number of drawings, as discussed below, are included to outline
various features and arrangement flexibility.

l. Figure 6 show- a 46' x 92' area (6,440 square feet) laid out
typically for a sinale nuclear unit. It includes one drumminag
station, one decanting station, a bridae crane, a cement fillina
station, compactor, two decay pits, a drum inspection and
labeling station, control room, a special drum-handling 1ift
truck, and storage room for empty drums and dry waste drums.
Various features of this arrangement are as 7ol iows:

a. Shleld walls

The crane bay in the area of empty drum storaae, control
room, and cement filling station is separated from the
workina area by a floor-to-ceiling shield wall, Shield
walls around th= decay pits and processino equipment are
3s high as feasible while permitting crane access to the
areas. The drummina and decantina stations are separated
by a concrete shield wall to avoid the necessity of
decontaminating both units if it is necessary to work

on the hot side of the shieid wall on either unit. Note
also that the passageways to the cecay plits and processinag
equipment are covered as is the workina position for the
operator at the drum inspection and labelina station.

The decay pits are placed at the end of the buildinag as
far from the truck bay as possible to minimize any poten-
tial radiation shine,

Preventive maintenance and most other maintenance for the
drumming and decanting stations is done from the safe side
of the shield wall adjacent to the truck bay.

C
.

Decay Pits

The iow and high level decay pits ar- divided equally and
will hold a total of 740 drums when the drums are stacked
five hiah. Under nocrmal opera*ing conditions the decay
pits would huld drums stacked no more than two or three

(-
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high. The rema! :der is for Insurance In the event
of interruptions in transportation or other types of
emergencies.

There is room for 475 empty and/ur dry-waste-filied
drums. The empty drum storage ar=a holding 218 drums
is convenient to the Inlet conveyor of the cement
filling station.

Cement Filling Station

The cement filling station Is located convenient to the
control room. This would normally be operated by the single
operator 15 to 30 minutes per shift prior to processing

to fill the drums with cement. Empty drums are placed on
the ingting cement conveyor whore the drums are filled

with cement and capped. Thev are then pushed on to a
gravity conveyor where they are stored. The outgoing section
of the conveyor goes to the crane bay by means of a
enetration in :(he shield wall. This provides a means

of supplyina cement-filled drums to the crane for pickup.
Note that this position is completely shielded from all
other equipment in the crane bay.

The line for filling the cement tank from a bulk cement
truck runs to the outside of the station to avoid the
necessity of dirty cement trucks enterinc a potentially
“adiocactive area.

Truck Bay

The truck bay is suppressed approximately four feet to
handle two separate transportation modes. Handling of
radicactive containers can bas done remotely with the
bridoe crane with top loading casks and trucks. Receipt
of nonradioactive materials such as empty drums may be
more conveniently handled by means of the lift truck
end-loading from the trailer.

Contro! Room
Th: contrul room Is shielded from radioactive zones and

includes a record board providing the oper=*ar the location
of every drum within the crane bay.

Compactor.

The compactor is shovr in a separate room, having adequate
access from the remal. cer of the station and access for the
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lift truck to handle filled drums. Storace for -ncompacted
dry waste is shown.

9. Drum Inspection and Labeling Station

The drum inspection and labeling station is located conven-
iently for crane handling between the decay pits and the
truck bay. The operator Is in a covered position while this
equipment is in operation and is safe from overhead loads
and radioactive cc rainers on the truck or elsewhere under
the crane.

Floure No. 7 shows a very conservative arrangement for a two-
unit station.

a. The 10,980 square feet has six decay pits carable of storing
a total of 2,196 drums in these high, intermadiate, and low
level decay pits. The hioh level decay pits are in 25 inch
square storage silos with concrete plugs on the top. Fach
of the 52 cells stores four drums stacked one on top of
the other at each end of the crane runway. The S-E-Co.
bridge crane cun remotely remove the pluas for access to
thes= high level storage cells,

b. This arrangement is equipped with two S-F-Co. remotely
operated bridae cranes. When not in use, the cranc  may
be parked over the high level storaqe cells which !s a
safe area due to the concrete pluas on top of each silo.
This area is also used for crane maintenance.

c. There are two truck bays so thar two operations may be
proceeding at the same time If this should be desirable.

g¢. The control room is a combination control room, used for
both the liquid and solid radwaste systems. We prefer
this arrangement in many cases because it makes coordina-
tion of transfer of radwaste much simpler. If the control
rooms are not combined, we recommend that transfer
functions be placed on the colid radwaste system control
console,

3. This drawing does not show a shield wall separatina the
drumming station from the decantina station. Since this
drawing was made, the -rranaement has been chanqed to
include this feature.

Orawings LD13857 and LD13858 illustrate an arrangement currently
beina built for a power plant in the U.S.A. In which the
drumminn equipment is separated from the storane and shipping
area by a substantial distance. They are in separate buil“iaas
a few hundred feet apart. This particular installation is
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currently a two-unit station and Is nlanned to be four-unit
station at some later dat~. The radwaste storage building
as shown on LDI13857 Is arranged to handle waste from all
four units eventually.

Drawings LDI3858 shows the two drumming and two decanting
stations for thls two-unit plant located in the basement of
the Auxiliary Bullding, near the radwaste storage tanks, to
minimize pipina runs. Drums ure transported to and from the
drum processing enclosures frum remotely operated *ransfer
cars by means of fixed bridge cranes. The fixed bridae
cranes move on only one axis. The remotely operated cars
transfer cement filled drums to the processinag equipment
from the Storage Bullding.

Note in the lower right-hand corner of the drawing that there
is shown an overhead hatch, '"Filter Drop Area''. This is a
hatch In the floor above to permit lowering prelined concrete
drums containina cartridge filiers to the transfer cars for
transpor. to the Storage Building.

Orawing LD13857 shows the Storage Bulldira arranged with
ample decay pits, two truck bays, and ¢ ess to the transfer
car tunnel so that drums may be remove. from or loaded on the
transfer car by means of the remotaly ope-ated bridge cranes.
The drum Inspection and labeling station Is located between
the two truck bays In a position convenlent to the trucks.
The operator of this equipment is fully protected from
radiation exposure. A side bay contains the control room for
operation of the drumming s.ations, decanting stations, fixed
bridoe cranes, tunnel transfer cars, and the bridge cranes.
It also inciudes ample space for storing empty drums and the
cement filllng station.

In operation, empty drums are delivered to the Storage Bullding
~here they are f'lled with cement at the filling station. A
aravity conveyor delivers the cement-filled drums tc a plick=up
point '3 the crane bay. The cranes carry the cement filled
drums and load them on the transfer cars. The transfer cars
deliver the drums to a position under a fixed bridae crane.
The fixed bridge crane places th.e drums Into one of the two
drum processing enclosures in tne basement of the Auxiliary
Bullding. Once the drums “ave been fllled, mixed, and
weighed, and thelr radiation leva! has been measured, the
fixed bridge cranes return the drums (o the cars for del lvery
to the Storage Builcing for storage in ore of the decay pits.

A typical arrangement for the rall transfer car tunncl Is
shown on LCB626. These cars may be either electric or
battery-powered.

f\’.r
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4. Drawina LDI&IS7 shows an arrangement of a Storaae Building
prepared for a European utility requirire on-site storace.
As with the prece iing arrancement, the processing eauipment
is in the Auxiliary Buildine and drums are transported to
the Storace Building by means of the remotely operated
transfer car.

In this case, the bulldirg is arranged with 35 feet of head
rocn and one large decay pit which will hold a total of 7,054
drums. As shown on the key plan, the building i= arranaed
so that it may be expanded at some future date if permanent
storage does not go according to schedule or if on-site
storage becomes satisfactory for tne long term. A truck bay
and drum inspection and iabeling station are included to
ensure that future transportation from this site can be done
conveniently utilizina the remotely operated bridae crane.
In this case, as in many others, a -elatiely safe a ea

over the truck Lay is utilized for crane maintenance.

The concept of separating the storage, shippina, and solic. -
ficiation agent area from the processina equiprment area by
placing them in two separate buildinas seems particularly
useful for retrofits where the space near the licuid radwaste
system may be limited, for nuclear parks where on> waste
handlinc storage area may be desirable for multiunit
installations, or for on-site storage should this concept
become feasible in the U.S.A.

5. Drawing LDIL255 shows an arrangement for a sinale nuclear
unit installation. It is included primarily to show the
arrangement for an outside cement storage silo feeding an
inside cement day tank and fi lina station.

The arrangement may be of interest because of the separate
dry waste compaction and storace area.

Customer Supplied Services
1. Utlilities, Vents and Drains.

Purchaser-supplied utilities and vent and drain connections re-
quired at the S-E-Co. skippine unit boundary are listed below.
Flow 2-4 po ~~ requirements shown are for each component supplied
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CONNECT {ON

*Water

**Station Ailr

Electrical Power

Electrical Power
Electrical Power
Electrical Power

Vent (Ccntaminated
Air)

Vent (Station Alr
Exhaust)

Vent (Contaminated
Air)

Vent (Bag Filter
Exhaust)

Equipment Drain

INTERFACE

Drumming-Decanting
Station

Drummr!ng-Decanting
Station

Cement Filling
Station

Con’ rol Panel
Bridge Crane
Druaming-
Decanting Station

Service Outlets

Drum Inspection &
Labeling Station

Compactor

Cement Filling

Station

Drumming Station

Decanting Staticn

Drumming-Decanting
Statio’:

Compactor

Cement Filling
Statian

Drumming Station

Decanting Stailon
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DESCRIPTION

Primary or deminer-

alized water, £2 gpm,

52/45 psig, 35 to
100°F

©0-115 psig, 75 scfm,
dry and clean

90-115 psig, 50 scfm,
dry and clean

460 Vv, 3 phase, 60 Hz.
20 kw

24 kw

120 V, |1 phase, 60 Hz.
5 kw

460 V, 3 pnase, 60 Hz.
5 kw

LEO V, 3 phase, 60 Hz.
10 kw

460 V, 3 phase, 60 Hz.
15 kw

170 scm, -1" H20

10 scfm, atmospheric

100 scfm, atmospheric
pressure

660 scfm, =2'"" H,0 (from
S-E-Co. suppl?ed fan
and filter)

10" x 12" duct to out-

side of buildiny (16 )

scfm & €" HaC)

A 2-1/2" closed drain

system is reconsnended.

A 2-1/2" closed drain

system Is recommended.
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CO“INECT 10N INTERFACE DESCRIPTION

Floor Drain Radwaste Area fonventicnal! floor drains
in radwaste area should
be provided to handle
wacer from periondic
external wash down.

*|f water regulator is supplied, 50 apm @ 50 tc 150 psig.
*%5-E~Co. wil] supply pressure regulation and lubricat'on equipment
for the air line. 0l separ.tion eguipment will also be provided

for the air exhaust line.

D. Customer Suppllied Services (Contlinued)

. Coritainers

The drumming station is designed to utilize 55-gallrn drums

of the closed head Tyze 170 per 49 CFR 173. Each drum is fitted
with a &' opening centered in the top head. This fitting provides
positive assurance that the torque incurred during remote capping
orerations will not loosen or twist the fitting. The cap should
be ordered without internal lugs to ersure proper clearance for
the collet on the capper mechanism. Drums having the above
fitting and cap can be obtained from most major drum manufacturers
having plants located throughout the United States.

Tolerances on rormal drum manufacture drawings are plus or minus 1/16"
on the horizonta! location of the cap fitting and pius or minus

1/8'" on the overal: height of the drum. While the drum prccessing
unit has built-in flexibility, substantially exceeding the above
tolerances, drums not manufactured to reasonable tolerances may

cause difficulty In the remote handling system.

The S-E-Co. crane and drumming station will also handle a 17K~
type, open head drum. |f filling is to be accomplished in the drum
processing unit, a cap and fittino should be supplied with the

open type head Opaen head type drums are not recommended for
normal use due tc the increased possibility of leaking, "ncreased
cost and lower strength.

Refer to the Appendix for diagrams of closes head and open top
drums for detalled specifications.

wd
.

Mixing Weights

The mixing weignt Is an 18-inch length of #10 reinforcing bar
readily ava'lable from steel supply houses. The bar is bent at
its midpoint to 3 120° Included angle.
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vi.
SYSTEM DEVELOPMENT

A. General

Stock Equipmert Company Is a designer and bullder of specialized equip-
ment for electric power stations. The company has 50 years of experience
in this andeavor, and because of this experlience realizes that to meet

the requirements as outlined in Section I, Design Objectives and Major
Features, it is normally impossible to purchase equipment meeting these
criteria which was designed for general use or other specific applications.
This apparently is particularly true when considering small equipment

such as that applicable to radwaste systems.

Therefore, the S-E-Co. development program, whethar it be equipment
research and development or testing, is aimed at designing equipment
specifically for this application. In addition to having total in
house desion capability, Stock Equipment Company follows through on
this by manufacturing components, including metering pumps, decanting
pumps, gear transmissions and other drives, valve actuators, so!id
state electronic controls, nuclear guages, and other components.

The overall equipm.nt (evelopment program includes the following
components.

8. Establish Required 'esign Criteria

On any major system or component the following steps are usually taken.

I. Visit operating stations, utilities, and engineering firms to
better define functional requirements.

2. Review literature concerning what equipment is available that
may serve the purpose and review operating reports and other
Information that may bear on the problem.

3. Review regulations that may Impact tne particular design and
possible regulation changes. This is primarily accenplished
through discussions with requlatory bodies.

k. Through preliminary engineering, establish major criteria for

those items Chat may serve the purpose. In some cases, this may
Involve bullding prototypes and testing of components.

~ | > ﬁ ,l.
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5. Depending upon components, this may or may not Involve solidifi-
cation testing along with the abovs steps.

C. Equipment Design

Specific pieces of equipment are then Jesigned. Based upon experience
in the Engineering Department, those components that deviate siagnifi-
cantly from other items previously designed will usually be mocked up
in prototype-form and tested prior to producing this equipment. Desian
modoficlations, ar required, are made based upon prototype testing
results.

D. Contract Equip~ent

Equipment is fully assembled, piped, and wired afie - which 1t receives
in plant testina prior to shipment. Continulty tests and the high

pot tests are run on all electrical wiring and components. The aquip-
ment is operated mechanically. All limit switches are set. Fluid is
pumped throuch the varlous prozess and spray piping. Handling equipment
is ioad-tested and crashtested to ensure that the hand!ing equipment is
safe and operates as desiagned. Orums are cycled through the drum
processing enclosure, and the decantina tank is calibrated to ensure
accuracy of the instrumentation.

E. Solidification Testing

S<E-Co. has run solidification tests for aporoximately eight years. Test
criteria have been primarily to establisn that solidification formulas
produce a product that is free-standing without free water. Tests are
also conducted to improve the quant.ty of was'e materfals that can be
successful'ly solidified in “he shipping container. A relatively small
amount of worl hos been dons recardina leachabllity. This work has been
suspended hecause of a lack of standardized leachability test procedures.
The basic soildiflcation tests have involved most available tvpes of
cement, a sianiflcant number of additives, all waste streams known to

be released by nuclear power plants, as we!l as tests on polymers and
other solidification agents. iore recently tests have been conducted
utilizing effluents produced by volume reduction equipment such as
calciners and thin-fllm evaporators.

It is S-E-Co.'s policy to work with the utility to define the effluents
and control ranocs possible In the liquid radwaste system. From this
data, laboratory-sccle tests and, where unusual! cr new clrcumstances
develop, full-scale tes.: a~Z run to establish pretested formulas for
use in the process cc~crol plan at individual stations. This is done
for each contract «ince the waste streams and measure of control nor-
maly vary somewhat from station to station. The pretested formulas
have a bullt in safety factor to ensure that vuriations in effluents

at individua!l stations will not result In unsolidified waste in the
shipping containers.



F. Miscellaneous Testing

Various and sundry other tests are performed, as required, to ensure
that the S-E-Co. equipment Is, In fact, a bonafide radwaste system and
that all components are satisfactory.

For exanple, @ series of tests were conducted some time ago on 55-gallon
drums, both open-top and closed-top design. The drums were hydrotested
to destruction, compression tested to destruction, ove: loaded from a
weight standpoint and stacked on top of one another at maximum crane
speeds, and were submitted te vacuum condit'ons to destruction.

With the advent of the four-irch screwed closure in a nomina: 00T 17C
16~gauge contalner, tests werr also run to qualify this container to
meet DOT 7A Specifications.

Miscellaneous other tests also Include tests to determine reasons for
gas evolution in solidified masses, physical restrains on operating the
handling equipment, alternate filling methods (such as double-filling,
vibration, moving rozzle, compacting, jet spraying, mixing radwaste
streams, etc.).

Both the equipment develcpment and solidiflcation test programs are
on-going programs to ensure that the S-E-Co. equipment is improved
where possible and at the same time meets required technical criterla.
This program is expected to prcduce incremental cha~ges to the
equipment with time as Improved approaches are developed.

G. Qperat[gg;Experlenqg

The first C-E-Co. Solid Radwaste System was Installed at Public Ser/lce
Electric & Gas Company's Salem Station. This unit ', started up ard
Initially generated electricity In December of 1976. While some
operating experience has been obtalned, overall operation has been
limited due to problems with equipment extraneous to that of the

S-E-Co. Solid Radwaste System. However, that experience which has been
gained, coupled with that of continued research, development and testing
have been utilized In the design of the system described in tuis

Toplical Report.

The first units of the re-designed system have been installed and are

currently in the final stages of pre-operational testing. This equip-
ment has been retrofit.ed to an operating station; hence, operational

experience Is expected to become avallable shortly.

The installations mentlioned above require handling of conventional rad-
waste streams from 2 P.W.R. units and 2 B.W.R. units. To date, equlp-
ment has bec. sold to handle solid radwaste from 4 B.W.R.'S and 18
P.W.R.'S. Contracts require handling of conventional radwaste plus

the product from crystallzers, fluid-bed dryers, calcliners and
Incinerators. |Interfaring equipment to handling crystalizer _-odurts
Is presently In the fina! stages of development and full-scale
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solidiflcation tests using S-E-Co. test equipment coupled tc a
crystalizer plict plant are In progress at this time. Interface
equipment development (o handle fluid-bed drver, calciner, and
Incinerator product has been started and preliminary sclidification

test’ng has been completed. Additional full-scale testing is expect..
to be progress in early 13979.

i & J4 1
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RADIATION EXPOSURE CONTROL

A. General

The S-C-Co. Solid Radwaste System has been designed to minim' ze
possible radiation exposure to operating and maintenance per.onnel.
Initial design and development of the system approached this subject
on the basis of eliminating possible sources for exposure, regardless
of the radiocactivity level of the radwaste being processed. This
concept is irundamental to equipment design and system operation.
Various features provided with the $-E-Co. Solid Radwaste System for
radiation exposure control and prevention have been detal'ed in

deptt under Sections .| and V of this Topical Report.

B. Radiation Zones

Typical system arrangements for a single and a double unit Installation
are shown on Figure No. 6 and No. 7 in the Appenulx. Radiation zones
for the components comprising these arrangements will primarily depend
on iheir location. However, *ha specific radiation levels within the
zones will depend upon various site specific factors.

Summarized below are the zone classifications and estimated radiation
leveis for major compcnents and areas comprising a typlcc! Installation.

ITEM ZONE RADIATION LEVEL
(mrem/hr)
Control Station | wr.0

(typically «.2)

Orumming Station -

Safe Side -1V typically <.5
{during truck loading
£ 100)
Hot Side 1=V 5 to >100

{after flush < 100)
Decanting Station -

Safe S'de =1V typically <.5
(during truck loading
< 100)
Hot Side fti-v 5 to >1u0

(after flush <100)
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Cement Station | <1
(typically <.2)

Drum Inspection And H £ 2.5
Labeling Station
Ory Waste ~ x tor 1 <1

(typically < .2)
Truck Bay -1V typically £ .5

(during truck loading < 100)

Low Level Storage Area v > 100
High Level Storage Area v 2 100
C. Operaticn

The use of an integrated, automatic control system, utilizing a
closed-circuit television system permits total remote operation

and monitoring of radwaste processing. Operation of th= traveling
bridge crane and the drumming and decanting stations are controlled
from the control staticn (Zone 1). The radiation exposure Inclident
upon operating perconnel in this area should be only that of p'ant
background. The time required for operators to be in the contro!
station will necessarily depend upon various factors. These would
include such Items as waste generation juantity and type, operation
of any !iquid system auxiliary equipment such as volume reduction
equipment, operations of the traveling bridne crane other than

drum :ransport for soiidification processing, and the particular
Process Control Program utilized at the specific station.

The S-E-Co. Solid Radwaste System has been designed to allow operation
of the drumming station, decanting station, and the traveling b-idge
crane by a single operator at the control station. A single drumming-
decanting station unit as indicated on Figure No. & (Appendix) provides
a nrocessino capability of 2-3 drums/hour. This includes operation

of the traveling bridge crane for transport of drums from the cement
station tec the drumming statiun and then to either the hlgh or low
level storage areas. For typically encountered radwastes, a single
operator can process approximately €7-100 gallons of radwaste an

hour with an average drum loading of 32.5 gallons. With a radiation
fileld < .2 nrem/hr at the control station, exposure would then be

< 0.003 man-mrem per gallon of radwaste. Annual exposure would be a
function of the total quantity of radwaste processed ciring the year.
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In order to solidify radwastes, the cement stat!un is req 'red to

fi1l drums with pre-determinad amounts of cement. The cement station
is controlied by a single operator and requires an average of 3
minutes per drum of operation. With the cement station located in a
Zone | area, having a radiation field of < .2 mrem/hr. the exposure
incident to personnel wou'! ' then be < .0l man-mrem per drum. For
typically encountered radwastes, average drum loading is approximately
33.5 gallons per drum. This translates Into - exposure of < 0.0003
man-mrems per gallon of radwaste processed as a result of operating
the cement station.

The S-E-Coc. drum Iinspection and labeling station has been provided to
ailow smear testing, labeling and radiation measurements to be
performed without an operator receiving direct-1ine radiation exposure.
Handling and transport of the drums from the high and low storage
areas to this station and then for subsequent truck lnading is
accomplished with the traveling bridge crane. Operator time required
at the drum i.spection and labeling station and control station for
crane operation should be appro!.: tely ten minutes per drum (each).
With a radiation fleld of < 2.5 mrem/hr at the drum Inspectlon and
labeling station and < .2 arem/hr at the contro! station, the exposure
per drum would be < .417 nrem and < .033 mrem, respectfully. With

an average drum loacing of 33.5 gallons of typically encountered
radwastes, this would result in an exposure of < .012 man-mrem/gallon

at the drum Inspection and labeling station, and < .00) man-mrem/gal lon
at the control station.

The time required for crane operation to load trucks will dep=nd upon
the particular method and procedure employed fo. this operation.

0. Maintenance

A major aspect of radlation exposure cortrol and prevention is that

of personnel exposure as a result of maintenance. This concept has
been approached with the 5-E-Co. Solid Radwaste System on a basis

of minimizing sources for exposure and the requirements for maintenance.
Features of the system , -ovide for minimizing not only the individual
exposure but also the collectlve dose from maintenance, are detailed
throughout this Topical Report.

A Generic Environmenta! Impact Statement (GEIS) on the Treatment of
Radioactive Wastes fror- _.W.R, Fuel Cycle Operations, drafted in 1977,
by Westinghours Hanford Company to Battelle-Northwest, evaluated the
usage of the S-E-Co. Solid Radwaste System for this application. Total
radiation exposure as a result of routlne maintenance was estimated

in this G.E.|.S. report to be less than ! man-rem per year.
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Listed below is a summary of annual Inspection and maintenance
requirements for a typical single drumming-decanting unit instal-
lation by major component. Manhours for completion of the various
activities have been estimated and the radiation exposure incident
to personnel performing these activitie: Hove been derlved.

a. Travellng_srldgg Crane

The traveling bridge crane is used for the transport and
handling of 55-gallon drums to/from the drumming station,
the high and low leve! storage areas, the drum inspection
and labeling station, and for truck loading operations.
The crane is remotely operated from the control cecnsole,
utilizing a closed-circult television system. Two inde-
pendent electrical circuits, one for high speed and the
other for low speed operation, have heen provided so that
an electrical fallure in any one circuit will not prevent
remote completion of an operation or movement of the crane
to a safe maintenance area. Crane design and component
selection have been directed at avoiding dust traps and are
water tight, should decontamination by hosing be requ!red.
Materials cf construction resist cummulative radiation
bulldup to 107 rads.

Periodic Inspection, lubri- tion, and adjustment of crane
components are required fo  ssuring operability. Specific
routine maintenance requirements and recommended schedules
are provided for In the Operating and Maintenance Manual.
These tasks can be acco nlished by moving the crane to 2
safe maintenance area. ‘«ted Lelow Is a summary of *)e
annual maintenance requ: ements and estimated radiation
exposure for a typical installation as Indicated on Figure
No. & (Apnendix).

Annual Radiation Level Ar .| Txposure
Requirement Man=Hours (mrem/hr) Loaan=mram/yr)
Inspection 12 .5 < 6
Lubrization 12 < .5 <6
Adjustment 10 <-.5 <5

b. Drumming and Decant’'ng stations

The drumming and decanting stations are compact assemblies

of componen.s used to drum radiocactive slurries and solutions,
and to remotely decant slurries, respectively. These
components are mounted on 12-inch thick steel shield walls
having stepped machined penetrations which allows for

™
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the precise location and alignment of components. This
also allows for the assembly of driver components normally
requiring routine maintenance on the safe side of the
shield wall. Penetrations in the walls, plugs, operating
shafts, etc., are stepped to prevent radiation streaming
to the safe side. Shielding provided is equivalent to

39 Inches of concrete.

The majority of inspection, lubrication, and adjustments
required for these stations is performed on the safe slde
of the shield walis. The only items requiring scncduled
maintenance is that c¢f the position 11 ft me.hanism, cap;~r
meciianism, and clamp-tumble mechanism. These Items are
located at the drum process enclosure with malntenance
scheduled every 5-years. These items are easily removed
and may be taker to a safe area for maintenanze. The
exposure resulting from this Is indicated in the annual
maintenance exp-sure summary listed below.

Annual Radiation Level! A ywual Exposure
Requirement Man-Hours (mrem/hr) (man=rrem/yr)
Inspection 8 < .5 <4
Lubrication 10
(5-yr. items) .6 < .5 <5
Adjustments 12 & ,5 <6
c. Control Station

The control station consists of the electrical cabinets,

and a free-standing desk console which is used for operation

of the traveling bridge crane, drumming station, and

decanting station. This station is located in a Zone |

area which has a radiation level equivalent to that of the

plant's background. Routine maintenance requirements for

the station would involve verification and calibration

of controls and instruments. Recommended schedules for

performing these operations is on an annual basis, and

would require approximately 10 maihours for completion.

Eased upon this, annual exposure would then be <& 2 man-

mrem per ye-r . o

d. (ement Station

The cement station consists of all the equipment jecessary
for storing and filiing 55-gallon drums with predetermined
quantities (by welght, of cemer:. Component lo-ation and
access 7or performing routine maintenance such as lubrica-
tion, inspection, and adjustments are readily accessible to
personnel. Maintenance platforms have been provided for

.L: oy
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components which are not accessible from the floor level.
Listed below is a summary of the routine maintenance
requirements and the resulting maintenance exposure for
these operations.

Annual Radiation Level Annual Exposure
Requirement Man-Hours (mrem/hr) __(man-mrem/yr)
Inspection 6 <.2 < 1.2
Lubrication 12 < .2 < 2.4
Adjustment ) <.2 < 1.6

Drum Inspection & Labelirg Station

The drum inspection and labeling station as indicated in
Figure No. 6, is located in a 7one || area. Located inside
of the enclosure is the turntwole assembly which consists

of a gear box and motor. This assembl!y is removable as

a unit from the enclosure and moved to a safe maintenance
area with the crane. Schedule lubrication for this assembly
is on a six-month basis, and would require ! man-hour a

year to accomplish. With this being performed in an area
with a radiation level of <.2 mrem/hr., the annual exgosure
would then be <.2 man-mrem per year.

“~
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APPLICABLE FEDERAL REGULATIONS, REGULATORY GUIDES,
AND N.R.C., BRANCH TECHNICAL POSITIONS

The S-E-Co. Solid Radwaste System Is designed, fabricated and
provides system operation consistent with Federal Regulations,
Regulatory Guides, and N.R.C. Branch Technical Positions appli-
cable to radwaste solidification systems. The following :tection
delineates this subject in further detail.

A. Federal Regulations

i,

Title 10, Chapter 1, Code .i reue:z! Pegulations - Eneray,
Part 20.

Tha S-E-Co. Solid Radwaste System “as been designed to
minimize possible radiation exposure to operating and
maintenance personnel (ALARA) not only on an individual
but also on a vollective dose basis. Features of system
which have been provided for radiation exposure protection
are detailad in depth In Sectlions 11, V, and VI! in this
Topical Repurt.

Equipment design has also been directed at preventing the
release of radionuclides and harmfull contaminates to the
station's environment. System operation solidifles
radwastes with cement in specific ra*'ys (pre-tested
formulas) in 55-gallon drums. Ceme . is accurately weighea
Into drums prior to its combination with cement. Equip-
ment prosided for this purpose allows for dust-free
operation to prevent dust from being released to the envir-
onment. Drum handling and processing equipment are remotely
cperated with components In contact with radisactive wastes
located on 12-Inch thick steel shield walls. Filling,
mixing, and capping operations for radwastes are accomplished
within an enclosed drum process enclosure. This enc osure
Isolates these operations from the station's environment.
Connectlons are provided to connect the enclosure to the
statlon's radioactive vent and drain systems.

Title 43, Code of Federal Regulations, Part 173

The S-E-Cn. Soilld Racdwaste System provides equipme t and
controls to accurately combine specific quantities of
radwaste with cement In accordance with pretested

formulas to assure complete solldlification. Solidifica-
tion results in a free-standing monoiith with the rad-
waste uniformly distributed in compliance with DOT and

NRC regulations and guicelines. Th's subject Is discussed
in further detail in Sections 1!, 11, IV and V of this
Topical Report.
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The drum inspection and labellng station allows for drum
smear testing and labeling in conjunction with radiation
monitoring without an operator being exposed to direct-1ine
raclation. This station allows for the gathering of
necessary information required for the shipment of
solidifled radwastes.

3. Title 49, Code of Federal Regulations, Part 178.

The S-E-Co. Scolid Radwaste System has been designed to
utilize 55-gallon drums. Specified drums are 16-gauge,
DOT approved, Type 17C closed-top drums, which have been
provided with a four-inch opening centered in the top
head. Drums are obtained by the plant's operatcr/owner
from major drum manufacturers In the United States of
America. Reference Drawing C9198 and the DOT 7A Tes*
Feport located !n the Appendix of this Topical Report.

B. Regulatory Guides

l. Regulatory Guide 1.143

The S-E-Co. »>0lid Radwaste System Is desigred and fab-
ricated consistent with the applicable requ:-eaents of

this regulatory guide. Component design and fabrication as
Indlcated In Section IX of this Topical Report Is in
compliance with the requirements listed under Equipment
Codes (Table 1) of this regulatory guide. S$-E-Cc.'s
Quullty Assurance Program Is discussed in Section X

of thls Topica! Report.

2. Regulatory Guide 1.26
See Regulatory Guide 1.143
3. Regulatory Guide 8.8

The S-E-Co. Solld Raiwaste System h- - .een designed to
minimize possible radiation exposure to operating and
maintenance personnel. Design and development of the
system approach this subject on a basis of eliminating
possible sources of exposure, regardless of tne radio-
activity level of the radwaste being processed. This
concept Is fundamental to equlpment design and operation
and allows the establishment of effective radwaite manage
ment programs for assuring equipment operabillty, relia-
bllity and safety. The various features pro.ided with
the S-t-Co. Solid Radwaite System to provl.ie radiation
exposure protection as d>utlined In this -egulatory gulide,
are detailed throuyiout thls Topical Report. Stock
Equipment Company also s>rovides tralning and Instruction

viti-2



€.

D.

sessions for operating personnel as well as instruction
manuals for operating and maintaining equipment.

N.R.C. Branch Technical Positl!ons

1.

ANS |

ESTB No. 11-3

The S-E~Co. Solid Radwaste System provides for the estab-
lishment of an effective Process Contrecl Program to assure
conpliance with solidification crliteria and the requ'rements
of this N.R.T PRranch Technical Position. This subject is
discussed In further detall under Section IV of thls

Top.cal Report.

Draft Standard N 198 (Draft 1, Rev. 6, Nov. 1978)

The proposed American National Standard, ANS! N198, "'Solid
Radinactive Waste Processing System for Light Water Cooled
Reactor Plants'', establishes guloellnes for the dnsign,
construction and operating features for solid radioact!ive
waste processing systems. The S-E-Co. Solid Radwaste

System Is designed, constructed, and provides system
operation consistent with most of the applicable reguirements
and recommendations of this draft standard. Areas for
discussion are indlicated below In reference to specific

pages and paragraphs of this standard.

Page 11, 4.2.6 Sampling

Equipment suppliel by S-E-Co. does not Include sample
lines. Should sampling of the liquld and slurry radio-
active waste s-~urce: be required, this would be best
accomplished at the 'iquil system equipment or interfacing
I'nes prlor to the S-E-Co. Equipment.

Page 14, 5.7.5 " emical Addition

Chemical a Itien, 1. r:qulred, Is accomplished In the
liquld racwaste system. This would normally apply to

pH control. Should additives to the cement be necessary to
Improve irc essing efficiency, this could be accomplishad
prior .o or at the cement station.

Page 17, 5.4.5 Slurry Pi-Ing

Ir some case;, due to space lImltations, bends In slurry
piping are not 5 pipe diameter radli or long radlus

bends. Th!s pliping is used when numping slurry with the
S-E-Co. merering pump. Tests with this type of pump
(reference report in Appendix) have 'ndicated that pipe
radius criteria Is not necessary for preventing p'uggages.

284 356
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CODES AND STANDARDS

The S-E-Co. Solid Radwaste System is designed and constructed in
accordance with the requirements of N.R.C. Regulatory Guide 1.143.

Al] pressure vessels are designed and built in accordance with the
A.S.M.E. Boiler Code, Section VIIIl, Div. 1.

Material for pressure vessels is selected from and in accordance wit*h
the A.S.M.E. Code, Section Il (SA - Ferrous, SE - Non-Ferro.s). Al

pressure retaining parts, including heads and shell plates, require &
Certified Material Test Report.

Process piping for the system is designed in accordance with A.N.S.1.
B3i.1. Pipe is selected from A.S.M.E. Code, Section Il and is seam-
less austenitic stainiess steel, A.S5.T.M. A-312, Grade TP 304L or
Grade TP 316L. Process piping is Schedule 40S. Vent and drain pipe,
2-1/2-inch or larger is Schedule 10S. (Pipe requires a Certified
Material Test Report.)

Permanent |y connected piping employees butt welds using consumable
inserts unless prohibited by design consideration. The G.T.A.W.
welding process is used.

Bridge cranes are fabricated with the latest available CMAA specifice-
tion at the time of manufacture. All other components are fabricated
per S-E-Co. Commercial Quality Assurance Standards and commonly accepted
practice for intended service.

Welders working on pressure vessels, cranes, pumps, piping, and dry
waste compactors are certified in accordance with the A.S.M.E. Code,
Section IX. Individuai Weld Procedure Qualification Tests and Welder
Qualification Records are available for review at Stock Equipment
Company.

Upon completion of a project, data broks for A.S.M.E. Coded items are
forwarded to the Buyer, with one copy being permanently retained by
S-E-Co. These data books incorporate all required documentation such
as Mill Test Reports, Certificates of Compliance and ddta reports
required by the A.S.M.E. Code.

Packaging, shipping and handling of equipment is in accordance with
A.N.S.1. N45.2.2. Written procedurss are made available for review
with approval.

284 358
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QUALITY °"SSURANCE PROGRAN

A. Introduction

Stock Equipment Company maintains a quality assurance program for all
nuclear produzts manufactured. This program |s documented with quality
assurance manuals, procedures, and policies. The following dis~
cussion summarizes varlious aspects of this program, and has been
generalized for thls report.

B. Certificatlons

Stock Equipment Company has been Issued the following ASME Certificates
of Authorization:

ASME Section VIItI

"U" Pressure Vessels

ASME Section 111, Class 2 & 3

""N'' Vessels, Tanks, and Fluid ecr-ditions devices

"NPT'' Vessel and tank parts, piping subassemblies and
componsart Supports.

""NA"" Shop assembly of completed and stamped class 2 & 3
Apperiuanances, piping subassemblles and component supports.

X=1



THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
(ertificate of ~Authorization

Number 12,614

1649C Chillicothe Road, Chagrin Falls, Ohio - Location Only

is bereby authorized to use the U FRESSURE VESSEL
symbol of The American Society of Mechanical Engineers for

ASME CODE PRESSURE VESSELS AND EXTEMDED FOR FIELD FABRICATION
IF PERMITTED BY THE ACCEPTED QUALITY CONTROL SYSTEM

in accordance with the applicable rules of the Boiler and Pressure
Vessel Code of The American Society of Mechanical Engineers.
Tke use of the Code symbol and the authority grented by this
certificate of authorization are subject to the provisions of the
agreement set forth in the application. Any construction stamped
with this symbol shall have been built strictly in accordance with
the provisions of the Boiler and Pressure Vessel Code of The
American Socie'y of Mechanical Engineers.

April 30, 1981

THIS AUTHORIZATION expires on

Authorized on____December 15, 1977 for
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS

by the BOILER AND FRESSURE VESSEL COMMITTEL
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THE AMERICAN SOCIETY OF MEC"'ANICAL ENGINEERS
(ertificate of ~Authorization

Number N - 1709

THIS IS TO CERTIFY that STO0CK EQUIPMENT COMPANY ;

16490 CHILLICOTHE ROAD; CHAGRIN FALLS, OHIO 44422

is hereby authorized to use the
symbol of The American Society of Mechanical Fngineers for

CLASS 2 & 3 VESSELS, TANKS & FLUID CONDITIONING DEVICES

in accordance with the applicable rules of the Boiler and Pressure
Vessel Code of The American so.tety of Mechaniccl Engineers.
The use of Ihe Code symbol and the authority gmmed by this
certificate of authorization are subject to the provisions of the
agreement set forth in the application. Any construction stamped

with this symbol shall have been built strictly in accordance with
the provisions of the Boiler and Pressure Vessel Code of The
American Society of Mechanical Engineers.

A"RII 15, 1980

THIS AUTHORIZATION expires on
fo'r

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
by the BOILER AND PRESSURE VESSEL COMMITTEE

Chairman %& J//'"

APRIL 15, 1977

Authorized on

i

i b |
!i!z! '! |
I | |
3 NeN P'
m!! Secretary LIRS 1.\;\‘ d‘
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THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
(‘ertificate of ~Authorization

Number N - 171!

THIS IS TO CERTIFY that STOCK EQUIPMENT COMPANY ;

16490 CHILLICOTHE ROAD; CHAGRIN FALLS, OHIO 44422

1s hereby anthorized to use the NP1
symbol of The American Society of Mechanical Fngineers for

CLASS 2 & 3 VESSEL & TANK PARTS, PIPINGC SUBASSEMBLIES &
COMPONENT SUPPORTS

in accordance with the applicable rules of the Boiler and Pressure
Vessel Code of The American Society of Mechanical Engineers.
The use of the Code symbol and the authority granted by this
certificate of authorization are subject to the provisions of the
agreement set forth in the appliralirm, Aviy constsuction xtamped
with this symbol shall have been built strictly in accordance with
the provisions of the Botler and Pressire Vessel Code of The
American Society of Mechanical Engineers.

THIS AUTHORIZATION expires om _APRIL 15, 1980
Authorized on  APRIL 15, 1977 for

THE AMERICAN SOCIFTY OF MECHANICAL ENGINEERS
by the BOILER AND PRESSURE VESSEL COMMITTEE

2 | .
Secretary LN SN \~<§3\ A\
‘\-\‘A
_— - - = = - -
LW Y
i
LUy

WL
|
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THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
(ertificate of ~Authorization

Number N - 1710

THIS IS TO CERTIFY that  STOCK EQUIPMENT COMPANY;

16490 CHILLICOTHE ROAD; CHAGRIN FALLS, OHIO 44422

i hereby authorized to use the NA
symool of The American Society of Mechanical Fngineers for

SHOP ASSEMBLY OF COMPLETED & STAMPED CLASS 2 & 3 COMPONENTS,
APPURTENANCES, PIPING SUBASSEMBLIES & COMPONENT SUPPORTS

in accordance with the applicable vules of the Boiler and Pressure
Vessel Code of The American Society of Mechanical Engineers.
The use of the Code symbol and the authority granted by this
certificate of authorization are subiect to the provisions o] the
agreement set forth in the application. Any construction stamped
with this symbol shall have been built strictly in accordance with
the provisions of the Boiler and Pressure Vessel Code of The
American Society of Mechanical lngmeers

THIS AUTHORIZATION exfires om _APRIL 15, 1980

Authorized ¢n APRIL 15, 1977 for

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
by the BOILER AND PRESSURE VESSEL COMMITTEE




W)

N

<3

35

+ 133

< E | 3

38 umkmuuw__ma__
of - 3|




C. Organization and Responsibiiities

The President has the ulitimate responsibility for the maintenance of
the Quality Assurance Proaram. It is his responsibility to review on
a minimum yearly basis, the status and adequacy of the Ouality Assur-
ance Prooram. The President will have the final auttority for resolu-
tion of differences which may involve the Quality Ass.urance Department
and any other operating department.

The Quality Assurance Manager, reporting uirectly to the President, has
L.ie organizational responsibility and authority for the implementation
and administration of the Quality Assurance Program. He assures that
the quality assurance requirements are established, disseminated and
implemented by the affected function in accordance with the CODE and
design specifications.

The Quality Assurance Manacer is ultimately responsible for all S-E-Co.

inspectors and the selection of services from any sublet nondestrvuctive

companies that may be required. Selection of subcontracted encineerinag

ser ices will be the responsibility of the Vice President of Encineerinag
and the Quality Assurance Manacer.

The Quality Assurance Manager has the authority to stop a project at any
time if quality assurance requirements have been violated.

The Quality Assurance Department, under the direction of the Quality
Assurance Manaqer, functions independently from any other operatina
department. The primary function of the Quality Assurance Department is
to evaluate the quality as;urance and quality control of items in order
to assure strict compliance with the CODE, S-E-Co. drawinas, specifica-
tions and procedures.

Oraanizational charts illustrating the structure of Stock Equipment
Company are presented in the following paces.
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D. Desion Control

Upon acceptance of an order, contract encineerioc will relay complete
order information including desian specifications and specia! require-
ments to the Chief Enaineer. These documents will be reviewed and
recorded in Engineerina. The desian specifications will also be
reviewed with Management, Enaineering Supervision, Contract Encineering
and Quality Assirance.

A Project Enaineer(s) will review the order desian specifications to
compare and enrsure that specifications are in accordance with all
aovernina reaulations and codes. All discrepancies wil! be reported
to the Contract's Manager for discussion with the owner and necessary
order revisions will be processed as above.

All desian chanoces will be documented and referred to the Contract
Manager for discussion and clearance with the owner.

The Project Enaineer is responsible for assemblyina all the necessary
drawinas, documentation, calculacions and bills of materiai. A}l
details subassemblies, systems drawings, and bills of materials are
checked by an assianed checker for accuracy, clarity, procedures,
certifications and inspection procedures. All chances are referred to
the Project Enaineer for review, approval and chanae.

Desian reports, when required, are checked by individuals other than
those who performed the oricinal design.

“inal design and rroduction dravings are submitted to the Nuality
#_surance Managar »r desionee for review and approval. All reaquired
inspection, examination or testing operations that must bLe performed
are tabulated on a '"Quality Bill of Material'', for detaii parts. This
list, along with the production drawings, will then be used by the
Prouucticn Department for developing Manufacturine (rders upon release
of the rioject for manufacture.

E. Du:ument Control

Orawinns, procedures and other records required for full documentation
carry revision notations. Any and all such revised documencs are issued
complete with revision notices to all recorded receipients of previous
documents. Revision notices are sianed and returned to the originator
to record receipt of the reissued document and that those obsoleted have
been destroyed.

F. Procurement
Purchase orders include all technical information and instructions. They

specifically reference and include prints of all drawi. ~s and procedures
involved, includina correct revision letters.
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Source ‘nspections, certifications, and other verdcr responsibilities
zre spec fically stated on the face of the purchase order or the
appropriate procedure and part print attached to the purchase order.

When required, purchase orders will be reviewed and approved by the

Quality Assurance Manaaer to ensure that all code and contract reaquire-
ments are noted.

The Quality Assurance Department will advise Purcahsing of the ability
of vendors to meet quality standards. The Ouality Assurance Department
maintains performanc: histories of all vendors. In addition, the
department review: and/or audits annually those vendors whose quality
assurance proqrams are commensurate with that rea.'-ed for an Approved
Vendor's status.

G. Manufacturing Control

The Enqgineering Department is responsible fur preparing the necessary
enqineering r=leases prior to sendina a job to the Production Depart-
ment. Once released, '* is then routed throunh Processina, and Pro-
duction and Inventory 'on! ol where an expanded seauence of operations
(Manufacturino Order) s made usinag engineerinc drawings and Quality
Bills of Material. Where required by Code or qoverning reaqulations,
the Ouality Assurance Manaqer will review and approve the Manufacturing
Order, prior to its release for manufacture,

The Manufacturing Order will accompany the parts throuahout their
processing. Individuals responsible for each peration performed on

the items, will initial or insert their employee number, verifying and
identifying completion of the operation. The parts will oe inspected

by qualified inspector at desiacnated check or inspection points.
Acceptable items are moved to the next ooeration for processing or to
final production inspection and stockroom. Unacceptable items are tagaed
with a ''Defective Material Tag' and seqrecated from production flow.

Ali items are identified as directed by the encineerina drawing or

aquality assurance procedure in the specified manner to nositively identify
the part ard not be detrimental to It. Where required, parts in addition
to the S-E-Co. part number, parts will also be identified with their

heat number or a material identification number for full traceability.
Material including weld material which reauire full traceability, is

under the jurisdiction of the Nuality Assurance Nepartment. The
department naintains certifications and records and authorizes

issuarnice of the material.

H. Non-conformance

Non-conformances may be discovered at any time, not limited to, but
includina the following:

1) Receiving inspections.
2) Manufacturina - In-process inspection
3) Outside vendor manufacturing inspections

™D
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L) Assembly
5) Test

After non-conformances are discovered, the process of documentacion,
seqrecation, disposition and preventive - corrective action fo!llow

in that order. Docurentation of the non-conformance Is provided with
a Norn-conforming Material Report. The final disposition based on
desiagn data provided by Engineering is rendered by the Quality Assur-
ance Manaqger. Conditions adverse to quality or non-confirmina
material which fails to meet ASME code or governinag reaulation spec-
ifications are immediately identified, documented, seqrenated and not
further processed until a procedure for remedyina the deficiency or
proper disposition has taken place. Sianifizant conditions adverse to
quality are reported to the President of the Company.

I. Inspection

Receivinag, shop, and vendor inspections, and personnel performing
instrument calibration are performed by qualified inspectors from the
Quality Control Department. The Chief Inspector in charae of the
department reports directly to the Quality Assurance Manacer. Only
measuring equipment belongina to and used by the Oualitv Control
Department are used for final product verification. All $-E-Co. owned
and employee owned measuring equipment are under a calibration proaram.
Periodic calibration of measurino equipment is performed by qualified
individuals of the Quality Control Department to known standards whose
accuracies are traceable to the National Standards. PRecords and
calibration sta*us are maintained by the Ouality Control Department
and labeled on each individual instrument.

g Qﬂgifi.

The Quality Assurance Manager is responsible for schedul ing system audits
for determinino the effectiveness of the Cuality Assurance Proqram.
Audits are performed Ly trained individuals who are independent of the
areas or functions audits. Monthly audits are condicted for various
functions and results are documented and reported to the Quality Assur-
ance Manaocer and Company Manaaement. The Juality Assurance Manaaer is
responsible for assurina that required corrective actions or improvements
have been accomplished by the responsible department supervisors.

K. Records

-

Parmanent records includina all required tests, specifications, pro-
cedures and Codes shall be maintained in the 0.A.D.

No document shall be removed from the 0.A.D. without a sulitable entry
made reaardinag the date of removal, person to whom assioned, and
identification of specification, procedure, or CODE that has been
removed,

™o
<
(W)

-
| -



In addition to the above-mentioned permanent file, there shall be
one or more duplicates of operating procedures which are to be used
as woriina copies by the various enaineerina, manufacturing, and
inspection croups. Written records shall be maintained as to the
identity of the specifications, date of issuance and the department
responsible for the use and preservation of these workina coples.
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POSTLLATED ACCIDENT ANALYSES

The S-E-Co. © "id Radwaste System has incorpoiated designs and
safeguards wu , event zicidunts from occurring, whether from equipment
malfunction. o from operator error. Where the possibility of such
occurrences would be feasible, equipment design has been prov’ ded
(where possible) to prevent such accidents from having an adverse
affect upon the station's environment.

The following section discusses various features provided with the
S-E-Co. Solid Radwaste Syst m for preventing accidents and indicates
possitle corrective actions for hypothetical cases.

A. Solidification

A major aspect when evaluating the environmental impact as a result

of a postulated accident is the assurance that the solidified waste
form contains nc free liquid which would require technical difficulties
for cleanup and decontamination. This would have particular importance
in the transport of the solidified waste to burial sites. The S$-E-Co.
Solid Radwaste System has incorporated many safeguards against the
possibility of free-standing water from occuring. The implementation
of Process Control Programs and the qualification of pre-tested solidi-
fication formulas with the particular waste stream to be solidified
will help assure (hat free-standing water will not result. The equip-
ment supplied by Stock Equipment Company provides the accuracy, control,
and reliability that the process can be run within the parameters
controlled by the S-E-Co. equipment. The incorporation of numerous
interlocks and automatic operations help preclude the possibility of
operator error. In addition, should an error occur and the process

be run outside of the 1imits specified by the pre-tested solidification
formulas, the S-E-Co. equipment provides a means of remote re-opening
of the drum and movement to an area such as the drum inspection and
labeling station for examination of the drum and evaluation as to
whether solidification criteria has been met.

B. Travelling Bridge Crane

The travelling bridge crane provides for precise transport and
handling of 55-gallon drums in the radwaste processing area, the high
and low level storage areas, and the truck loading area. The crane
is remotely operated from the control sta. on utilizing a closed-
circuit television system, a grab elevation display and status indi-
cating lights. Crane controls for operation of the grab, hoist,
trolley, and bridge are located for ease of operation and spring-
return to the "off'" position upon release. Numerous design

features have been provided with the crane to assure safe-reliable
operation.
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Two separate power and control «zircults with separate high ard

low speed mot~-s have been provided to assure that an electrical
failure in a . one circult will not prevent remote completion of

an operation .r movement of tha crane to a safe malntenance area.
The power, control, and television cacles are multiple conductor

In compliance with IEEE Standards for Qualify Class |E Equipment.
They have been provided with specially designed cable handiing
equipment to assure long 1'fe. The c.%'.5 are cut to length and have
quick disconnect receptacles to minimize replacement time should a
failure occur. In the eventuality of a :otal power fallure, a
portable power generatur couid be connected to the control statlion
to complete crane operation u-til power has been restored. This
type of corrective action would not require maintenance personnel to
be exposed to rad'ation 'uvels above plant background.

The cameras utilized for the closed-circult television system are
located on the crane. An upward viewing camera with cross-hairs

Is mounted on the trolley to view the ove “ead ta'get grid system.
This camera along with the drum locatleon board allows the operator
to know where the crane is located and allows positioning to within
1/4'. A downward viewing camera mounted on the drum grab assists
the operator when operating the hoist and provides visual verifi-
cation of drum clamping with the grab. Thils camera is also utllized
to Inspect the top heads of drums for contamination prior

to their removal from the drum process enclosure. Two cameras

with remote horizontal tilt are mounted on the crane's bridge.
These cameras allow the operator to monltor operatlions, survey the
radwaste arec, and maintain his perspective as to the location and
for dynamic usage. They have been shock tested and vibration
tested to withstand 10 Gs horizontal and 20 Gs vertical force
loading. They can be remote focused to within 3 inches and can be
used In areas where lighting Is as low as 5 lumens. This feature
allows all necessary lighting for the radwaste area to be mounted
on the crane. Thus, any lighting problems can be corrected in a
safe maintenance area.

The cameras on the crane also allow the operator to inspect the
radwaste processing area and high and low level storage areas. In

the eventuallity that a drum has fallen over in any of these areas, the
operator can accurately determine its location and orlentation. A
drum uprighting fixture has been provided with the crane to attach to
the grab. This allows remote correction without maintenance exposurec.

Redundant interlocks have been provided to prevent high speed
operation of the bridge and trolley unless loads have been ralsed to
the ""full-up' position. In this position, the grab and Its load
(drum) will clear all permanent objects under the crane and Is
supported to eliminate swinging. The grab elevatlon readout and
drum location board also provides the operator with the location of
the grab In relation to permanent obstacles In the radwaste areas.
In addition, the survelllance cameras can be utillzed to mon!tor
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transport for preventing collislions with obstructions.
Redundant interlocks are also provided to mit hoist trave! to
within design parameters and preventing the accidental release of
suspended drums Load sensing devices have been prov!ded with a
redundant motor-operatcod clamp actuator to provide positive load
release. Possible fallures of this system w 1 ot result ir
unintentional load relcase.

1 » » ! al

The crane has been designed to accept collisions into end stops with-

out damage. Redundant limit switch systems have been provided to first
cut nower of the high-speed motor and then the low speed motor as the
bridge or trolliey approaches its operating limits The crane is also
equipped with compression-type shock absorbers to minimize possible
mpact
is a compact assembly of components which are
of a 12-1nch thick steel shield wall Mounted
n the safe side of the wall are all motors, four-way alr valves,
alr cylinders, controls, and as many of the gear reducers as |s
possible. On the hot side cf the wall are the decanting tank. the
pumping ends of the metering and decanting pumps, and pipe nanlfolding
All these components have been des!/ned for ease of removal to

ninimize any possible maintenance time

«wONLrois
and Inter]

equipment status, feed flows, valve positi ns (¢} sed-open) and the
rocess operation being performed. Alarm annuncliatlons are alsc

; )
provided to alert the operator of malfunction

ndicating gaugcs have been provided for menitoring flush water
pressure and machinery alv pressure. Connectlons for these are provided
on the safe sice of the shield walls. In the eventuallty of loss of
either of these systems, portable alr compressors and/or water
supplies could be brought In. Should loss of the alr supply occur,
all valves and the metering pump fall-safe to the ''closed' positior
:7‘ ‘,"e J«‘ any components on "k‘j "‘()'_‘ s { de of the ";"7“_‘_ | ] '\,',.‘_'; ] ".‘.""L"f
result ir exposure of maintenance personnel. However, the exposure
ncident to personnel should be less than 100 m.rem/hr. providing
flushing cperations are performed. Components on the hot side of the

wall are compact assembl] and desligned to faclilltate removal and

Iinstallation. Piping is provided with flanged connections to minim!ze ’
ascembly time. Should blem occur, such as a line break, maintenance 2
time for repalr should ess than one (1) man-hour The overhead &
crane can be utlllized for removal of damaged )lnes by attachling an

auxillary hook to the crane's qrab This 1! minimize exposure tc

naintenance personne! from handling the tan ted line,



A break in a process line used for radicactive wastes would result
in tha release of contaminat~.s. Thls would primarily be conflined
to the decanting station 'c2il" and would require portable eguip-
ment for deconteminatlon .nd cleanup. (See Fig. No. 6 in Appendix)

Process lines provider with a cypical S-E-Co. System as Indicated in

Figure No. 6 {Append.x) contain a maximum of 1-1/4 gallon In any one

pipe section. Exprsure incident to personnel would be dependent upon
the spec!flc wast. stream and the concentration of radionuclides and

activity associated with it.

The use of portable shields and sound health physics judgments for
cleanup operations will minimlze exposure to personnel. All equipment
Is capable of decontamination by hosing to minimize any residual
contamination to their exteriors.

D. Drumming Station

The drumming station is alsc a compact assembly of components located
on the ""hot' and ''safe'' side of a 12-inch thick stee! shield wall.
Located on the safe side are all motors, 4-way air valves, valve
operators, and as many of the gear reducers as is piactical. On

the hot side of the wall are the pumping end of the concentrated
waste metering pump, and assoclated components of the drum process
enclosure.

Operation of the station Is controlled remotely at the control

console. Controls and indicating devices provided allow for manual

or automatic processing operations and Inform the operator ¢f equlpment
status and operation.

The drum prucess enclosure allows for the uncapping, filling, re-
capping and tumbli- 3 sequence of operations to be performed In a
totally isolated area. The enclosure Is connected to the station's
radloactive vent and draln systems. This prevents the release of

any contaminates to the station's envlironment as a result of drumming
operations.

Multiple interlocks and safety devices have been prosided to assure
proper operation. Should a malfunction occur resulting In the spilling
of waste within the drum process enclosure, spray systems can be
remotely operated to flush the enclosure and/or drum. Residua!l
contaminatlon of the enclosure can be minimlzed by utilizing decon
solutions, If necessary. The connectlion of the enclosure to the drain
system has been provided with a draln trap. Thls trap is easlly
removed and may be placed into a 55-gyallon drum for subsequent disposa!
should trapped sollds such as cement plug th= trap.

Since concentrated waste feed |ines (not supp!led by S-E-Co.) requlire
heat tracing for malntalng waste temperature, a thermocouple has been
provided tc monitor waste temperature. Thls thermocouple Is Inter-
locked with control and alarm clircuitry to prevent fl111ing operatlons
of waste In excess of 180°F. A gauge has also been provided on the
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control consc'e to allow the operator to monitor concentrated waste
temperat 'res. In the eventuality of Interlock fallure aru filling
operations of waste in excess of 180°F, the operator can stop the
processing operation - remove the drum's cap and thereby prevent
possible pressurization of the drum. Aerosoles released are vented
to the station's radioactive vent system.

In the eventuality of a malfunction resulting in a drum faliing inside
the enciosure, it would be necessary for the access doors on the
enclosure to be opened. Prior to doing this, the enclosure's spray
systems could be utilized to remove sources of radiation. This would
icsolate the major source for exposure to the drum should filling

already be completed. The radiation monitor at the enclosure would

also provide relevant Information for health physics judgments. Port-
able shielding and mec'anical extensions could be utilized for uprighting
or attaching lines to the drum, as required, minimizing exposure to
personnel .

Should it be necessary to remove the drum from the exposure, it could

be pulled out through a door opening. Once removed, It would not be
necessary to manuaily upright the drum. This would be acconplished

with the crane using the drum uprighting fixture. The drum could then be
remotely transported to the drum inspection and labeling station or
elsewhere for Inspeztion of damage.

E. High and Low Level Drum Storage Areas

The high and low level storage area should never require entry by
maintenance personne!. In the eventuality that an accident has
occurred In these areas, the most feasible type of occurrence would
he that of a drum falling over. Under these circumstances, an oper-
ator at the control console would utilize the crane's camera system
to note the exact location and orientaticon of the drum. The crane
would then be moved 0 a safe maintenance area where the drum up-
righting fixture could be installed. With this fixture, the operator
is then able to remotely upright and relocate the fallen drum.
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