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ABSTRACT

This Topical Report describes the design and operation of the AKOR Liquid
Volume Reduction System. 'Ihe system was developed in conjunction with
Belgonucleaire, S.A. to provide a simple to operate and reliable method for
the reduction of the volume of radioactive liquid wastes or waste slurrys, and

solidifyiry the dehydrated residue for transportation and disposal.

The system features, verified by extensive pilot plant testing, are as follows:

1. 01emical pretreatment of the wastes to place the waste in a chemical
form which will solidify acceptably in a variety of solidification

matrices.

2. Volume reduction by evaporation to achieve volume reduction ratios
after solidification between 7 to 1 and 10 to 1 dependirs on the

waste processed.. Average Decontamination Factors (DF) achieved

during system operation are in the neighborhood of 6,000.

3. Solidification is accomplished as an operation integral to the drying

operation or as a separate operation. 'Ihe solidified product
contains no free water, is free standing and exhibits acceptable

leachirg characteristics.
'

,

l 4. 'Ihe process has been successfully tested using a variety of waste
streams ard combinations of waste streams to simulate power plant

wastes.

5. 'Ihe process does not generate secondary waste streams which must in
turn be processed. Any secordary wastes produced can be processed in
the same equipment.

6. The system is readily adaptable to a mobile application due to the
simplicity of design and the ability to skid mount the equipment.

7. The system meets all Federal regulations for installation and

operation at a nuclear power plant.
i
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I

1.0 Introduction l

The increasire costs for the disposal arti transportation of low-activity
liquid wastes generated at nuclear power plants and facilities has made the
volume reduction of these wastes increasingly attractive in recent years. The
system described in this topical report reduces the volume of these wastes by
evaporation and provides for the solidification of the dried residues into a
variety of acceptable matrices. 'Ihe reduction of volume of the solidified
wastes by factors rangirg from 7:1 to 10:1 depending on the waste streams
processed. This is accomplished in reliable, heavy duty equipment which is
designed to minimize radiation exposures resultire from operatica arx1
maintenance.

'Ihe design of the system is based on research conducted by both
Belgonucleaire, S.A. and Atcor Engineered Systems, Inc. over the last nine
years. Testire conducted at the Nuclear Research Facility located at Mol,
Belgium began in 1969 and resulted in the installation of liquid waste volume
reduction and solidification systems at Foresmark in Sweden and at Tihange,
Unit II, in Belgium. 'Ihe Mol testing concentrated on determining waste
chemistry and pre-treatment philosophies as well as equipment selection. An
operatArg pilot plant system has been extensively operated to verify the
process arri equipment selected. A'ICOR's testirs has resulted in over 20
radioactive waste solidification systems in operation world wide. 'Ibe
cmbination of two cmpatible testing has resulted in the system described in
this topical report.

Wastes tested in the system incitxle, separately and cmbined, simulated waste
streams containing boric acid, scx11um sulfate, decontamination solutions,
filter aids, resin slurries and iron oxides. Pre-treatment of these waste

streams is utilized to produce the waste in a chemical farm which is
relatively insoluble and which behaves well from a materials handling aspect
during drying and solidification. Drying of the wastes is accmplished urxler
a slight negative pressure usirg a twin screw intensive dryer. The screws
provide a self-wiping action on the dryer walls and paddles to improve the
heat transfer characteristics and to prevent the build up of waste on the

inner surfaces of

0063A 1.1
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the equipment. The dried wastes can be canbined with the solidificatien

I matrices within the last section of the intensive dryer or stched arri

solidified at a later time in a similar mixer or usire an in-container
| process. The evaporated water vapor is condensed and monitored provide

iondication of system operation. Non,xadensable gases are discharged to ,the
| station ventillation system. sj ,

i

The purpose of this report is to present the necessary date/on ths -shstem >

design and testing to allow the Nuclear Regulatory Chmission to evaluate tha ; ,

system for installation in nuclear: facilities in the United States. '/i <

!)
1 J.-

1.1 Exoerience
.

- .

I
1.1.1 ATCOR Ergineered Systems, Inc.

,
, , .

ATCOR Ergineered Systems, Inc. (ATCDR) has provided Radwaste Solidi ication '

and Processing Systems to nuclear power plants, both in thdUnited States and
,

abroad, since 1972. ATC)R has designed solidification systemVfor both PNR
,

and BWR stations. The operating experience from these systems has provided a
solid backgrourx1 of experience in the processirs of radioactive wastes, which
has allowed for the constant improvement of radioactive waste systems
providing for increased equipment reliabilid , system simplicitv and ease off

operation. ATCOR holds U.S. Patent #3833441, which is one of the ca,rliest
patents in the field of radwaste processing. ATCOR's Topical Peport ATC-132A
for liquid radioactive waste solidification was approved by the N.R.C. on ,

September 4, 1981. ',

'1.1.2 Belgonucleaire, S.A. -
,.

i .Belgonucleaire (BN) radioactive waste experience extends to 1 63 when '

I Belgonucleaim was charged with the operation of the Waste Treatment Station
,

of the Nuclear Study Center located in bbl, Belgium. The experience received
in the operation of this asphalt solidification system lead to the design by

,

BN of an asphalt VR system installed at the Mol Nuclear Study Center,in 1971
and later ccamercially installed at the Forsmark Station in Sweden in 1979.

-
>

0063A 1.2
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Operation of these installations lead to the testing program ard system design
which are discussed in this Topical Report. The volume reduction process with
integral solidification matrix mixer design described in this Topical Report

is supported by a seven year developmental program.

1.2 System Design Objectives

1.2.1 Equirment

7he equipment was designed to meet the followi m objectives to the greatest
extent possible:

1) Allowance for chag es in the feed solutions from one batch to the

other (chemical content, nature, quantities,) with only simple
adjustments of the operatire parameters and without modification of
the main cmponents involved;

2) To be easily, safely and renotely operable and capable of
semi-autcmatic control with respect to the main process parameters:

3) Tb have an availability which correspords to the power plant
operation needs;

4) To be reliable and safe;

5) To be capable of continuous operation, at least for the majority of

the process, without the permanent attendance of an operator and with
very few, if any, operations required inside the shielded cells;

6) To use equipment and ccoponents available either on the industrial
market or easily convertible to the particular requirements of

/' radwaste service and which have been previously demonstrated as
irdustrially adequate for applications in non-nuclear situations.

7) To allow infrequent, simple and rapid maintenance or parts
replacement;

8) To be properly designed with respect to the accessibility of the,

components, separation of the subassenblies ard segregation of the
waste sources;

9) To require only unsophisticated decontamination methods;

10) To provide the flexibility of alternative operations or hardling for

the major process operations:

11) To alk.w economical process operations;

C063A 1.3
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|

12) To provide for slightly negative pressure operation to minimize the
contamination potential of the system;

13) Tb design a system which is rimple and durable enough that it can be
'

adapted to a mobile operation cycle.

1.2.2 Solidified Product

The followirg properties of the final solidified product are considered to be

desirable. The A E R/BN system is designed to obtain a solidified waste with
these properties:

1) minimum volume;

2) continuous monolith with no residual free water;
,

3) no appreciable differential settling of materials;
4) free standirs without outer receptacle or packaging;
5) little degradation with time (within acceptable limits) of the

product properties;

6) binder which shows no radiation damage for the expected integrated
dose rate up to the end of the storage period;

7) compatibility between the matrix material and the chemical compourris
of the residues (during and after incorporation in the matrix);

8) sufficient mechanical resistance, such as compressive strergth, 'to*

meet existing waste burial criteria.

9) low leaching rate for the particular radioactive species trapped in
the residues;

10) Icng term satisfactory behavior under the storage conditions in open
air, above ground engineered storage, or burial storage;

11) no detrimental attack of the product when exposed to fire,
12) readily producible on an industrial scale;

13) cost of matrix material and additive chemicals should be small when
cxxapared to the overall production and disposal cost.

0063A 1.4
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2.0 PIOCESS DESCRIPTION

he A700R AVRS-80 ccabines a liquid radwaste Volume Reduction (VR) system with

a proven solidification system. This process allows the safe encapsuAation of
the dehydrated radioactive mands into a variety of solidification"

matrices, together with the highest possible decrease in the solidified waste
volume.

2.1 Process Schematic

Fig. 2-1 is the schematic drawing of the process. It shows that the main
process line is composed of three major sub-systems:

a. Pretreatments the incoming liquid wastes undergo a chemical
pretreatment to prepare them for the remaining process steps.
Sampling of the waste is accomplished prior to the addition of the
pretreatment chemicals. Pretreatment is reciuired to assure the
quality of the solidified wastes by providing proper dehydration of

,

the wastes assuring compatibility with the binder, and improving the
i characteristics of the solidified product.

,

b. Dehydration the actual waste volume r61uction takes place in this
stage. The small volume of contaminated solid residues are separated
from the larger volume of non-radioactive transportation water.

c. Encapsulation: the dehydrated solid residues are incorporated into
an inert solidification matrix (either cement or polymer,) based upon
the utility's option. The encapsulated residues are placed into the

appropriate storage drum or container (unshielded or shielded, as
required based upon the erri-product activity) in which the mixture
solidifies prior to its transportation to the waste disposal site.

0064\ 2-1
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( Other supporting sub-systems are provided as shown:

,( a. Off Gas: the vapor released during the dehydration operation, is

processed in the following sections:

( 1. Vapor Treatment: the evaporated water is processed by a static
filter, a demister to remove entrained water, and a condenser to

[ collect the evaporated water.

( 2. Condensate Storage: the condensed vapor is collected ard
I:enitored prior to its discharge to either final disposal or to

[ an upstream holding tank for further polishing.

( 3. Off-Cas Filtration (optional): the non-cordensable gases can be
passed througi a set of three filter (i.e.: prefilter, HEPA

( filter, iodine filter) before being discharged to the station's

off gas system.

[
b. Chemical Addition: the preparation, storage and injection of the

[ waste pre-treatment chemicals is acccsaplished by this sub-system.

[ c. Solidification Matrix Preparation: the storage of the solidification

binder materials and the feeding of the binder to the mixer is

[ included in this sub-system.

[
d. Heating: the energy required to evaporate the water from the waste

can be provided by electric heaters or by steam jacketing.

(
e. Cooling Water: the cooling water required for the condenser and

[
other cceponents is provided by this sub-system.

f. Materials Ihndlirg: the equipaent needed to convey, cap, smear and
[

decontaminate the solidified product and container are included in

[
this sub-system.

(

l 006m 2-2
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k 2.2 SYSTEM DESIGN CONSIDERATICNS

( 2.2.1. Pretreatment

Extensive experimentation has shown that an adequate chemical pretreatment is
essential in order to obtain satisfactory results. The objectives of the

pre-treatment are to provide:

[ a) the dehydration of the waste to a fine powder without surface scaling;

( b) the obtaining of an acceptable solidified end-product from the standpoints
of:

( the empatibility of the residues with the matrix raterial;-

- the long term behavior under the storage condtions;
the leaching rates of the contaminated m2nds;-

- the physical properties.

Should the required pretreatment be neglected, unsuitable products, process

[ failure or poor end-product properties may result. Although failures of the

matrix may not be apparent immediately following encapsulation, rigorous

( testing and experimentation has shown that lack of proper pretreatment will
contribute to failures over a period of time. In the case of boron containing
wastes, pretreatment also reduces the danger of crystallization in the storage
an1 pretreatment sub-systems at ambient temperatures.

Frcra the above, it is obvious that waste solutions may not be blindly

j processed. Operators must have sufficient knowledge of the chemical
composition of the incming waste to select the correct process parameters to

{
ensure a properly encapsulated final product. The ATCOR/BN Process Control
Plan (PCP), which is used to determine the proper pretreatment, is based upon
extensive experimentation with all of the potential waste forms.

(

{

l 0064\ 2-3

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



__

AICOR EN3INEERED SYSTENS, INC. ATC-8019-1 Revision 0

2.2.2. Dehydration

he AVRS-80 system yields an excellent was e volume reduction ratio of
approximately 10:1 by the removal of the free water from the conditioned

| residues. It has been established that complete dehydration appreciably
inproves the results of the encapsulation operation, since precise anounts of

[ water and cement can be fed to the mixer in proper proportion to the known
amount of dried waste. We weight of dried waste is proportional to the flow

( of condensate from the dehydration system ard thus can be known accurately.
his information ccabined with the PCP, results in a precise encapsulation

( process.

.

| The efficiency and quality of the dehydration process depends upon the
operational characteristics of the dryer. Problems such as product scaling,
meltirg, jamming, uneven 7 d, and dusting during the dehydration stage have
been overecce through the proper choice of equipment, operating conditions ard

{ waste pretreatment. Extensive pilot plant operations have refined the process
to eliminate these very real problems.

The evaporating capacity per unit heating surface is also an important factor,
since it directly affects the size of equipaent for a given feed flow rate.

Because nost of the waste solutions at the dehydration system inlet contain a
variable concentration of dissolved solids (typically 5 to 20% by weight), a
considerable amount of water has first to be evaporated before reaching the
granular powder stage. The waste beccmes increasingly more pasty ard
difficult to transport as the transportation water is removed from the waste

slurry. The choice of dehydrator is especially important as a result of this

property. The AVRS-80 Intensive Dryer is designed not only to efficiently
evaporate the water from the waste but to also efficiently transport the

dehydrated waste to the product outlet. The action of the paddles in the

dryer breaks up any clumps which may form in the dryer, and provides a
self-wiping feature to minimize the amount of waste contained inside the dryer
at a time. The rugged paddles ard shafts prevent jamming or shearing of the
dryer during operation; a characteristic which has been proven in many tests

corducted at the pilot plant.

0064A 2-4
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I
A two stage dryire system can be provided for waste streams which either
contain very low solids concentrations or which involve larger volumes of
waste. he initial dryirg stage uses a thin film evaporator to raise the

waste solids concentration to approximately 40 per cent by weight prior to the
final drying stage in an Intensive Dryer as described above. Both vertical
and harizontal thin film evaporators has been coupled with the Intensive Dryer
without affectirg the operation of the system. The choice of the horizontal
or vertical thin film evaporator deperds on the space allowed for the
installation of the system.

I
1his equipment operates urder a slight vacuum, allowing evaporation to take

_

place at a slightly reduced temperature. Negative pressure operation also
provides the assurance that any leaks are into the eqaipment, eliminatire the

.

potential for airborne contamination.

2.2.3 Encapsulation

The AVRS-80 process allows for a variety of media to be used to encapsulate
the dried waste. The decision not to select only one of the three currently
acceptable matrix materials was based on the followirg three reasons:

; 1. the different user preferences concernire the solidification matrices ard

the storage of the corditioned dried wastes which may te affected by
national or corporate cocunitments;

2 the fact that the ccripatibility of the dehydrated wastes and
'

solidification matrix may not be optimum for all waste / matrix c.unbinations.

I 3. the continual research and development on binder materials by AICOR, BN
ard others to develop the best possible matrix materials for individual

wastes will eventually produce another accepted binder.

I
I
I

0064A 2-5
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'Iherefore, one of the main concerns in the design was to work out a pro:ess
which could readily be adapted to several types of matrices. 'Ihe concept of
dryirs the waste stream to dry granules satisfies this requirement, since dry
wastes can easily be ccabined with either cements, polymers or other matrices

( as a separate operation. 'Ihis flexibility will also result in a superior

volume reduced solidified end product.

(
Frcra a different standpoint, should a plant operator wish to switch to another

( solidification matrix, the major part of the VR System would not need
modification, since only the matrix preparation stage would need to be

( retrofitted.

( 'Ihe AVRS-80 process has been designed to permit the dryirs step ard the
encapsulation step to be combined in a single unit, the Intensive

( Dryer / Mixer. Dried residue moves directly from the drying section to the
water cooled mixing section into which the cement and water (or other

[ solidification agents, i.e.: Dow) can be precisely metered to achieve ccraplete
mixing. 'Ihis eliminates the need for intermediate storage and feeding steps

[ for the dry active residue which would be required by a separate mixer.

[ A separate solidification mixer can be coupled with the Intensive Dryer to
allow for the solidification of other waste streams, such as resins,

( irdeperdently of the dehydrated wastes. 'Ihis option provides an added
flexibility, which could be required based on the custcraer's preference.

(
The benefits in equipment cost, ccxuplexity, system flexibility and reduction

f in the potential for failure are obvious for this system.

2.3 SUB-SYSTEM DESCRIPTIONS
{

The following general sub-system descriptions are provided to describe the
system operation. Detailed cociponent descriptions are provided in Section 4.0
of this Topical Report. awings showing the system are contained in Appendix
4 (Proprietary) of this Topical Report.

[

[
0064A 2-6

I
r - .

_ _ _ _ _ - - - - - - - - )



ATOR EIGINEERED SYSTDIS, IIC. AK-8019-1 Revision 0

2.3.1 Pretreatment Sub-System

he Pretreatment Sub-system typically consists of a dual-use Waste
Conditioning Tank, a Qiemical Addition Tank ard Pump, a Waste Metering Pump,
an Emergency Waste Return Punp and a Waste Sampling System. Sizing of the
equipment deperds upon the quantity and type of waste generated by each
Nuclear Power Station.

The Waste Conditioniryg Tank is identical to the waste conditioning tanks
provided by AER in the non-volume reduction radwqste systems as described in
AK OR's approved Topical Report #AK-132A. Both liquid wastes and resins are
collected in the tank prior to the dehydration stage. The tank has the
capability for the addition and agitation of pretreatment chemicals to liquid
wastes, and the dewatering of resins.

Strip heaters are provided to maintain the wastes in solution prior to the
( addition of the pretreatment chemicals. The waste is metered to the

Dehydration Subsystem by either of the two pumps. The Emergency Waste Return

i Pump has the ability to pump the waste to another tank in the event of failure

of the Waste Metering Pump or the Intensive Dryer / Mixer. The Sample system

| allows a waste sample to be withdrawn from the Waste Metering Pump
recirculation piping prior to dehydration. Resin dewatering is accomplished

|
by withdrawing the transport water from the resins through filters located in
the bottcm of the Waste Conditioning Tank by either of the pumps.

l
2.3.2 Dehydration Sub-System

!
Dehydration of the wastes is accomplished in the Intensive Dryer / Mixer. The

j Intensive Dryer / Mixer is constructed of two horizontal cylinders each fitted
with longitudinal shafts and lens-shaped mixing paddles, the inner walls of

( the cylinders are side by side circular major arcs of equal radii,
i

intersecting to provide side-by-side interacting chubers. The rotating

j paddles cause longittxlinal flow as well as flow through the opening between

1

l

0064A 2-7
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the intersection. % e cylinders are electrically heated or steam jacketed for
the drying section. The design is such that the quantity of product contained
in the Dryer / Mixer during operation is small (less than 30% of the total
volume), with virtually no dead space where dried residues might accumulate,
and provides positive first-in-first-out flow. A separate drain connection

allows for the anptying of flushing or decontamination solutions.

Alternate designs are available for plants without existing efficient
evaporators or crystallizer units. A two stage continuous dehydration and
solidification process uses, as the first stage, a high efficiency Thin Film

Evaporator whose design has been improved specifically for nuclear service.
The second stage is an Intensive Dryer similar to the dryer described above.

The Thin Film Evaporator has a single evaporation tube, whose diameter is
large, permitting the handling of high viscosity products. The tube is fitted

with a rotor, and the interior surface of the tube is bored perfectly

cylindrical to form the heating area. Heat is again provided by electric

heaters, spaced around the outer circumference of the tube or by a steam
jacketed heat transfer area. he liquid waste is distributed over the

interior of the heated tube by the centrifugal effect of the rotor. he film

thus formed has a thickness of approximately 1 mm. It presents, for

evaporation, a very small volume over a large surface. Turbulance

considerably increases the heat transfer (boiling is almost instantaneous) and
the volatile components are rapidly evaporated.' he waste remains in the

evaporator for a very brief time preventing product deterioration and plugging.

2.3.3. Encaosulation

he V/R product encapsulation normally takes place in the final section of the
Intensive Mixer / Dryer. This section is water cooled to lower the temperature
of the dried solids to a point where they are ccxnpatible with the

solidification media. Cement can be introduced by means of the side stream
injection screw directly into the barrel of the mixer. Water is metered into
this section via a prcportioning pump. The Dow binder and catalysts can be

added in the mixing section in a similar manner. In each case only a single

screw type binder feed device penetrates shield walls to the active area
centaining the mixers.

0064A 2-8
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he dried waste / matrix mixture produced in the encapsulation mixer is then
discharged into a shipping liner or drum where it solidifies.

A special dust-tight hood on the fill head, against which the storage
container is pressed, will avoid splatter of the contaminated product.

At the end of each batch the ccanponents of the encapsulation step are
sequentially stopped and a disposable drip-tray or slide gate is slid beneath
the discharge chute in order to prevent the dripping of the contaminated
mixtura durirs the exchan3e of the storage containers.

2.3.4. Vapor Treatment - Condensate

The water vapor released by the Dehydration Sub-system is processed by the
vapor treatment section composed of:

a. A steam purifier, a packed column, which collects the droolets and

entrained dried waste which may have passed through the intensive dryer
outlet. We collected liquid returns to the dryer. A flush connection is

|
provided to clean the purifier of dried waste. The steam purifier is |
replaced on the two stage system by the scrubbing action of the T1'in Film
Evaporator.

b. A condenser which condenses the filtered vapor. The noncondensable gases
are drawn by vacuum into the plant off gas system maintaining a slight
negative pressure inside the contaminated sections of the system. The
plant off gas system may also be equipped with a complete set of filters.
An option for a prefilter, HEPA filter and iodine filter (activated
charcoal) can be provided, if required.

The cordensed water falls into the condensate collection tank where the
level is regulated by means of the speed of the condensate purp. This |

level measurement (when ccrabined with the condensate flow measurement) I

permits the control of the system water balance by an automatic adjustment
of the feed flow.

0064A 2-9



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

J
ATCOR EtGINEERED SYSIE4S, IIC. AIC-8019-1 Revision 0

With the average decontamination factor of the systen (i.e. ratio of the
radioactivity level in the concentrate tank to the one in the coMensate

-

3tank) in the rarse of 10 , the distillate may either be directed towards
the plant liquid discharge line or be transferred to an upstream liquid

.

waste storage tank for further polishing, dependire upon the incczning
waste activity.

2.3.5. Materials lhMling

Two types of transfer modes for container positioning are available for use.
One method uses a powered roller drum conveyor system, while the second method
uses a motorized transfer cart. As the name implies, the drum conveyor is
limited to the transfer and positioning of standard 55 gallon drums. The use

of transfer cart provides the flexibility of transportire drums, large volume

liners or a ccrabination of both. The ::ctorized cart normally rides on two
floor mounted rails.

2.3.5.1. Container Handling

The roller conveyor drum haMling system, if provided, allows simple and

positive drum transfer operations. The operator manually places empty drums
on the input conveyor. Next, drums are remotely transferred to the various

stations for fillirg, accumulation, capping, decontamination, radiological

smear inspection and accumulation for storage pick-up. Positionire at each
station is autcxnatic and controlled by the operator from the control area.

Filled drums are finally accumulated on the remaining conveyor sections for

eventual transfer to the storage area. All control actions are from the

central control panel.

Transfer carts used for transporting liners to the fill station, capping,

decontamination aM radiological smear station normally contain a single liner

ranging in volume frcxa 50 cubic feet to 195 cubic feet. Where there is a

requirement to hardle drums and larger liners, the cart can be designed with a
drum spacer section. When drums are to be filled, the operator installs the

spacer thereby making the drum height equal to the filling height of the liner.

0064A 2-10
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s'k: curate container positioning is achieved by using photo-electric switches to
remotely position the container and stop the drum conveying system or transfer
cart. Photo switches are preferred over starxiard mechanically actuated lintit
switches, since operating experience irxlicates that mechanical switches cb not

achieve the same reliability as photcmlectric units.

2.3.5.2. Capoiryg

Usirr3 the controls provided on the main panel, the operator moves the
| container to the capping station. At the capping station, the operator can

attach any labels or information (radiation level, date, identification

number, etc.) on the drum cover prior to placing it on the remote capper.

'D4The pneumatic capping device, Crimp-A-Cap , will be mounted on an
electrically operated overhead crane rail. The crane rail system will permit

the operator to remotely pick up a cap from the autcmatic loader located

adjacent to the capper station, and load a cap into the capping head.
Reloading of the capping head automatic loader is done on a batch basis. The
following is a brief description of the operating instructions used to cap a

container:

1. Ioad cap into capping head from autcriatic loader.
2. Transfer the capping head above container to be capped using crane

controls.

3. Iower capping head above the liner using crane controls.
4. Using crimp controls provided, crimp the cap onto the container.
5. Release the capping head from the container using crimp-a-cap controls.
6. Raise arri stow the capping head using the crane controls.
7. Ioad capping head with a new cap.

The service required for the Crimp-A-Cap is 20 Isp-110 VAC, the crane requires
10 Amp-110 VAC service. The Crimp-A-Cap and crane controls will be integrated
into one (1) control panel to insure safe operation.

0064A 2-11
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For liners that do not have a standard drum opening, a remote, mechanically
operated liner closure tool is provided. %e liner openire is equipped with a
two step, self latching Tiona Betts, Inc. or equal cover. 'Ibe closure tool

operates on the principle of a reach rod and mechanically closes the cover.

Qantainer placement at the capping station is accomplished as previously
discussed in the Qantainer Ibsitioning section. Operator viewing during the
entire capping operatica is provided by either a '1V monitoring system or a
lead glass shield wirdow. Capped containers are then remotely moved to the
subsequent decontamination station.
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2.3.5.3. Decontamination

Drta decontamination is accomplished using a spray booth which is remotely
lowered over the drum. When in place, the mating surfaces of the booth ard
drum conveyor or transfer cart are completely sealed to enclose the drum and
prevent the spread of contamination. Water is used to spray wash all of the
drum surfaces. An air blast cycle is used to remove most of the remaining
water acctmulated atop the drum cover. Spread of contamination is prevented
by performing decontamination in a contained area separate from the other
stations on the process aisle. Liners can be similarly decontaminated using a
turntable and stationary spray header.

2.4 RADIATION MONI'IORING

Radiation level detectors should be located 1) adjacent to the waste tank; 2)
at the container filling station. Remote readout from each detector should be

displayed on the main control panel. At the filling station, the monitoring

system measures the specific activity of the final solidified product.
Radiation monitoring systems are normally provided by the custcmer to ensure
compatibility with existing plant systems.

A'ICOR can provide an optional remote operated radiological smear device for
testing the extcrnal surfaces of the container filled with radioactive

solidified weste. The entire - r operation is performed remotely from a
control console behind a shield wall. Once the sample has been taken, the
swab is exteMed through a wall openirs for removal. 'Ihe results of the smear

determine if the container can be picked up for storage or returned to the
decontamination station for further cleanirg.

2.5. RADIATION EXPOSURE

2.5.1 Assumptions

RMiation exposures discussed in this section are based on the following

assumptions:

0064A 2-13
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3( maxinem incoming waste activity: Sci /m-

dry solida centent in the incoming waste 12 W/O-

( expected average decontamination factor of the system: 3,000 to-

6,000 depending on the isotope.

( .

'Ihese assunptions for the incoming waste are slightly higher than those

( appearing in the WPai-1258, table 2.22 (page 2-10) for a BWR, and in tables
2.45 (page 2-155) and 2.39 (page 2-137) for a NR.

[
2.5.2 control Room

.

'Ihe control room is located in a non-controlled access zone. Its protection

( frcan the point of view of radiation and transfer of radioactive products, is

within the requirements of 10 CFR 20.

2.5.3 (bntrolled Access Zones

Components specified for " radioactive service" are located in shielded cells,

[
either alone for ease of access, or grouped in accottlance with their function
when activity levels are low. In general the radiation exposure remains quite

{
low in most sections of the installation since the amount of radioactive
material contained in the majority of the system at any time is limited. In

addition, operators are not normally expected to stay in or pass through the
shielded areas during operation of the system.

Table 2-1 - Radiation Zone Designations, shows the anticipated dose rates for

{
the AVRS-80 process, during operation, after shutdown and during maintenance.

(

(

( 0064A 2-14 I
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TABLE 2-1-RADIATION ZONE DESIGNATIONS

Clean Durirq During.
,

Mea Shutdown Operation Maintenance

Process Aisle 3 5 2

Waste Tank Qbicle 3 5 2

Evaporator / Dryer / Mixer 3 5 3

Cer*.nt Bin kee. 1 2 1

@ndenser/Corriensate Tank 1 2 1

Operator Control k ea 1 2 1

*Truck Bay h ea 1 5 1

Legend:

Radiation Zone 1 1. mrem / hour

2 2.5 mrem / hour

3 15. mrem / hour
4 100. mrem / hour
5 100. mrem / hour

00GR 2-15
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2.6 FUJSHING - DEC0tEAMINATION

'Ihe system design contains the followire features for simple and efficient

flushing or decontamination of the equipment in radioactive service

.

a) small inner voltanes and surfaces of the process equipment.

b) domineralized water injection nozzles and drain connections provided at
key points.

c) automatic water flushing of the lines containirs the waste slurries

initiated by a loss of flow signal.

d) spray nozzles to wash the inner wall surfaces of the radioactive tanks.

e) layout of lines to allow draining towards the upstream tank, and to avoid

low spots whenever possible as constrained by the space available..

f) equipment design aM construction features to eliminate areas of
potential residue build up such as wide radius corners, polished
interiors, and steeply sloped hoppers.

.

g) provisions for the addition of nitric acid for chemical cleaning of the

equipment prior to performing maintenance.

2.7 INSTIE.NEtEATION & CJtEBOL

The System P & ID drawirgs (AppeMix 4) detail the motor driven components,
the remote pneumatic actuators, the position iMicators aM level controls,

an1 the instrumentation channels which enable the operator to safely and
easily operate the system.

All remote instrumentation and controls are centralized in one control panel

with the required pushbuttons, switches, selector switches, controllers, pilot

lights, indicators, recorders, regulators, annunciators, and audible alarms
necessary to perform and monitor the operation of the system.
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2.7.1. Instrumentation

The following parameters can be autmatically monitored and controlled:

a) feed flow rate of the pretreated waste to the dryer.
b) reagent feed

c) distillate level in the coMensate tank

d) feed rate of birxler to the mixer

e) water flow rate for encapsulation, when required
f) differential pressure at the ventillation exhaust filters (optional)

g) dryer temperature

h) corriensate flow

i) pli of wastes during pretreatment

Start-up signals must be triggered by the operator. Some operation sequences
(i.e. encapsulation) are autmatically cut-off by one or two sensors,
depending upon the required safety level. Emptying of mixers and conveyors
can be achieved with a manual back-up in the event of power or motor failure.

Radiation monitoring in not part of the System instrumentation, as it is
rxarmally included in the general radiation monitoring system of the nuclear
plant.

*

2.7.2. Interlocks and Alarms

Various interlocks and alarms are provided in order to prevent the occurence
of:

!
- operation incidents or operator's mistakes that would cause damage to the

equipment or endanger the process quality.

- accidents which would be hazardous to the operating personnel or might
lead to an abnormal contamination of the eqaipment or the building.

0064A 2-17
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The followirs features are included:

[ a) automatic shut-down in case of failure of the electrical supply, cooling

water, heatirg, etc.

[
b) low flow alarm and interlock on the pretreated waste feed

b
c) pil interlock on the pretreated waste feed

[
d) interlock in case of incorrect alignment of control switches

b
e) interlock on the mixer operation in case of improper positioning of

[ storage container or overfilling of storage container

f) interlock on the storage container transfer during a fillirs operation

g) automatic initiation of flushing upon loss of feed flow or power.

[ Abnormal situations, alarms and interlocks are indicated by means of
annunciators with visual ard audible alarms.

[
.

[

[

[

[

[

[
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[ 3.1 ALTERNATIVE SOLIDIFICATION MEDIA

[ Solidification media selection in view of today's regulatory environment and best
available data on products is at best a difficult question, that often reduces to a

[ personal user decision. 'Ihis is further ccznplicated by preferences or limitations of
individual radwaste systems suppliers. However, whether the finally selected media is

{ cement, Ebw or asphalt, or other polymers and cement-like matrices one must look at the
benefits derived from pre-treatment of the waste stream along with drying (VR) prior to
solidification. 'Ihese two points insure maximization of waste incorporation and{
successful solidification of the waste stream to the media's best ability arxl thus no

{ loss of the advantages gained from VR. The halance of this section will discuss
technical merits of each solidification media culminating with a sample economic
comparison.{
3.1.1 Asphalt{ Asphalt, while it has the advantage that it will normally always harden regardless of

the nature of the waste stream, has several deficiencies which must be considered

prior to its selection as a binder, or as a combination binder / evaporator
lubricant / heat transfer media.

1) Drum filling capacities rarely exceed 80% due to the fact that the material
shrinks up to 20*> as it cools. bbst installations using asphalt require a
second fillirg of the 55 gal. drum after the first filling has cooled to reach

[ the 80% capacity. Typically the time required to cool the drum is 9 hours.
2) Because of this shrink affect and the time which is required to cool the

[ container, the filling of the larger liners is prohibited.

3) Asphalt deccraposes by radiolysis to form hydrogen gas when ew=M to high and
9

intermediate cumulative radiation levels greater than 10 Rd. he of

this, filling of drums to greater than 85% is not recommended. 'Ihe drums are
[ romally not tightly capped to allow venting of the internal pressure. Storage

areas for the drums are typically well ventilated for this reason.

b

[

[ 0084A 3.1
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[ 4) 'Ihe binding agent ard the final solidified product are both flanunable
and require fire protection systems. Flamability and the associated

[ insurance considerations, although not unreasonable, must be
considered since an asphalt binder VR system has recently been part

[ of a delayed fire incident at a Baropean radwaste facility.

[ 5) Asphalt has poor mechanical properties and is not free standing
without the container, however it does have excellent coating

[
properties when intensively mixed with waste.

6) Birder storage, feed and incorporation equipment require heat tracing.
{

7) The birder carbonizes if subject to excessive local temperatures, in
[

particular during storage.

[
8) The binder has the potential to react with the waste to form

explosive products. Pre-treatment of the waste is required to
{

reconfigure the waste to prevent the problem.

[
9) Ventilation of the water vapor / asphalt fumes from the drying

equipaent causes high maintenance probleins and extensive system

shutdowns fcr preventive maintenance.

[ 10) Asphalt is currently unacceptable as a birder in Europe due to
on-site storage limitations and unknown long term disposal criteria.

3.1.2 Cement

Although cement requires a chemical reaction for solidification more
[ couplex than the cooling of asphalt, the use of cement as a binder for

radioactive waste solutions has been accepted for general use in the
[ nuclear industry. Experience and the proper process controls assure

effective solidification, and the following properties are advantages:

1) Drum filling capacities in excess of 95% are routinely experienced
( using continuous mixers, thus allowing more waste to be incorporated

per drum.

0084A 3.2
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[ Section 3.1 (Cont'd)

( 2) The matrix is relatively imune to radiation attack and, in fact,

provides shielding for the ernhaMed particles.

[
3) No fire protection is required for the binder or the solidified

[ pecriuct. Certain cement types have withstood temperatures up to
800 C durirg fuel fire tests.

[
4) Cement has excellent ccupressive strergth up to 7000 psi) and is free

{
starxiing.

{
5) Heat tracirg is rot required.

6) Cement is ccanonly available at a low price.
{

7) Cement can be easily fed and metered.
{

8) Storage can be indoors without hazard, arxl dusting of the cement
{

durire material transfer can be easily controlled.

[
Cement's known drawbacks include:

[
1) The cement matrix is porous which makes the leach properties

questionable. The rarse of leach rates varies considerably with the
type of cenent used and the thoroughness of the waste pretreatment.
Proper pretreatment of the wastes prior to solidification improves
the leach properties of the product.

[
2) Incorporation of dried waste in cement has caused swellirs and

crackirs of the matrix. This problem is overccrae by the proper
[ chemical "fixina" of the waste in an insoluble form by pretreating.

However, even without pretreatment, certain elements such as Cobalt
[ remain firmly embedded in the matrix.

[

{
0084A 3.3 j
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3) The dried waste nust be cooled prior to incorporation in cement to1

control thermal reactions.

4) The product is relatively heavy, which increases the transportation
I costs.

[
3.1.3 Dow Birx3er

[
1he Dow binder storage system is relatively new to the radwaste industry.
Its advantages include:

k
1) Drum filling capacities in excess of 95% are routinely experienced

|
using continuous mixers, thus allowing a very high
amount of waste to be incorporated in each drum. The acceptable

}
waste weight fractions for Dow are higher than for other
solidification media.

I
2) The solidified product has good mechanical and thermal properties and

is free standing.

3) Available test data indicates that the solidified product has

excellent leach properties.

4) less attention may be paid to the pretreatment of the waste, since
the Dow media does not react with the dried waste.

5) The solidified product is relatively light-weight.

Drawbacks to selecting the Ibw binder incitxle:

1) The material is relatively expensive.

2) Fire protection is required for the binder, although the solidified

product is fire resistant.

0084A 3.4
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3) The process is more sophisticated than for other bindera requiring -

the addition of several chemicals in precise amounts to form the

polymer. The reaction is exothermic, therefore requiring separation

of the containers for cooling during the curing period.
_

,

i

I
3.2 PPOPERTIES OF THE WASTE STREAM

The proper choice of the equipment, the material of construction, and the
chemical pretreatment which should be used for a liquid volume reduction
process depends upon the actual waste which is to be evaporated. The waste
streams to be processed frcxn a PWR and a BWR are those identified in the

literature; lo mver, these wastes must be assumed as only theoretical waste
types. A small a:: cunt of contaminent waste chemicals can drastically change
the type of equipment or materials of construction chosen for VR systems due
to the resulting different waste products formed. This section will discuss

some of these chemical reactions and the resulting impact on equipment
selection based on the over eight years of research conducted by AITDR and
Belgonucleaire.

3.2.1 12% Boric Acid

A solution of 12% Boric Acid is simple to dry to a free flowing dry powder in
a batch or continuous dryer. However, the addition of only small anounts of

contaminants, notably sodium, results in a different dry product which does
not have gocxi handling properties. Sodium meta- torate, the new compound,
forms a glassy, tough arx1 r ;;Nicly teracious product as it dries, which must

be removed to avoid fo4 m " tM heat transfer surfaces. The proper

pre-treatment of th ; :id plus trace of sodium" waste stream will'

predt.ce a dried prodtet whien 1ases most of the urriesirable qualities of
sodium meta borate, but which still requires mechanical cleaning of the
interior of the machine to prevent blocking of the material flow. It is for

this reason that the AICOR VR process has selected an intensive continuous
twin shafted dryer / mixer whose interior surface- are self-cleaned at each

0084A 3.5
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,

revolution. Extensive testirg at the pilot plant has proved the feasibility
' '

of this meth M and this equipment. Experiments with systems utilizing asphalt
as a combined lubricating, heat transfer, and binding media in continuous
processers of several types (i.e. thin film evaporators and extruders) have
shown that it is possible to ignore this product foulire characteristic, but

* - only at the expense of incorporating less solids in the matrix, higher
horsepowers, and frequent downtime for maintenance, required to remove
condensed vapors from the off gas equipment.

A further advantage of the pretreatment of the "12% Boric Acid" waste is the
vastly increased DF received by the process. We solubility cic Boric Acid, or
derivatives, in the evaporated water vapor limits the anticipated DF across
the drying process to only 20. his is true for both the boric acid aM the

sodium metaborate conpounds. A rough the use of the same pretreatment
required to obt$ain an acceptable dried prcduct, the DF can be' increased to
exceed 2000. his hundred fold increase in process efficiency is accmplished
by the fixing of the boron into an insoluble ccupound. his pretreatment is
part of the proprietary A'ICOR system.

,

i Finally the properties of the encapsulated dried product when properly

,
pretreated are greatly improved. Extensive testing has shown that the leach

rate of solidified samples is much better if the prMuct is properly

pretreated. W e dried product is also nore resistant to swelling caused by

the absorption of water. Both properties have been found to be true no matter

which binder, i.e., cement, asphalt or Dow, is selected. h us a system of

| pretreatment, followed by dehydration (without lubricants) followed by
incorporation permits the highest incorporation aM the most flexibility of

I binder selection.

8

3.2.2 Resins and Particulate Wastes

Volume Reduction of resins by dehydration does rot reduce the volume of the
waste as significantly as that of concentrates. Normally the VR factor is 2

or less. he one exception, VR in asphalt, produces a VR factor near 4.5 but

also prMuces a product which is hydroscopic. I=mersion of an asphalt / resin
0084A 3.6
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( mixture in water will produce a volume increase to a volume greater than that
of the original dehydrated waste. 'Ihis expansion will occur even if other

{ binders, such as the h polymer, are mixed with the ccanpletely dehydrated
resins, aM will result in the disintegration of the solid. Another

{ constraint in the dehydration of resin is the temperature restriction on the
resins to prevent the thermal decomposition of the resin. Decomposition of

{
resin produces volatile organic gases, particularily trimethylamines, which
must be vented to a safe area.

[
For theco r:2cona, ATCOR rec::==ende that the resin and other particulate

{
wastes be treated simply by dewatering. Removal of the free water is
accomplished with the proven RICOR dewaterirs fill head to reduce the water
content to 50% for the resins (i.e. less than 1% free water). Shipment of

{
this waste would then be in high integrity containers (HIC). If the curie

content of the resins exceeds the regulatory limits (currently 350 curies),
' the resin wastes can be solidified in cement or h using an in-container

systems.

3.2.3 Sodium Sulfate Wastes

Because of the interacticn of the dried sodium sulfate wastes with the binder
(

and due to the relatively high solubility of dried sodium sulfate, the sodium

sulfate waste must be pre-treated prior to the drying to form an acceptable
[ product. The interaction of the dried waste with cement requires a more

.

extensive pretreatment be coniucted of these wastes when solidification in
'[ cement is planned above a threshold weight / binder ratio than for the other two

accepted binders. 'Ihis interaction with the cement produces a gradual volume
-[ increase which induces stresses in the solidified product which lead to

product deterioration.

[

[

[ 0084A 3.7
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'Ihe materials handling problems which are characteristic of the drying of PWR
wastes are not found to as great an extent for the sodium sulfate based

wastes. Equipment chosen for the processing of the borate wastes is therefore
acceptable for the sulfate based wastes. In either case, the waste trearment

produces a solid which is insoluble (less than 0.01 gm/ liter) and which
therefore greatly improves the leach rate characteristics of the product.

3.2.4 Decontamination Solutions

Extensive testing of both acidic and basic EDIA decontamination solutions have
proven the feasibility of the NICDR process with these solutions. As with the

boric acid concentrates, the waste is first treated to adjust the pH, if
,

necessary, arx1 then treated to form an insoluble waste form.

Dehyriration of the wastes prior to solidification again allows the wastes to
be incorporated into a stable and strong product.

3.3 Waste /Birrier Icadirgs

Tables 3-1 through 3-4 show a cost ccraparison of alternate solidification

media using the waste types and quantities normally specified by customers.

This analysis considers only the cost for materials, containers, and the

transportation and burial costs. Internal costs, such as operator salaries

and capital costs are not shown. 'Ihis analysis shows that the ccznbination of
solidification of the volume reduced concentrates in cement, and the

dewatering of resins provides the most economical approach for both BWR and
PNR wastes.

It is inportant to note that on a " number-of-drums" basis, the Dow media
presents a clear advantage over cement or asphalt. 'Ihis may be important in

the light of toth on-site storage considerations as well as off-site disposal

Costs.

0084A 3.8
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TABLE 3-1
( VowME REDUCTION EO:XOi1CS

WASTE TYPE BORIC ACID

% CDNCENTPATION 12 %
DENSITY 72 lb/cu ft.

( QUANTITY / YEAR 10000 cu. ft.
PRE-TREAT FACIOR 1.35

[
IE. DRIED WASTE /DRLM

[ NO VR-CEMENT 37 lb.

VR-CEMENT 477 lb.
VR-DOW 500 lb.

[ VR-ASPHALT 252 lb.
VR-HIC 400 lb.

[
IB. BINDER /DRLM

{ NO VR-CENENT 750 lb.
VR-CEMENT 176 lb. cement 141 lb. water

I VR-D W 200 lb.

{ VR-ASPHALT 344 lb.

VR-HIC 0 lb.

[ BINDER GEr (8/lb)

CEMENT .05
{ DN 1.40

ASPHALT .12

[
DRUM / LINER SIZE 55 gal 7.34 cu. ft.

DRUM / LINER 0)ST 28.00 8 each
[ TRANS (DSP/ TRIP 1500.00 $

BURIAL CDST 12.00 8/cu f .
RAD LEVEL /DRLM 200 mr/hr

[ (no VR)

[

[

[

[

0215A 3.9
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TABLE 3-1 (continued)
ENCAPSUIATION OF BORIC ACID (12%)

to VQWME
REDUCPION- VOLLME REDUCTIOtl VR VR VR

BORIC ACID (12%) CatENP SOLID. to SOLID. CEMENP SOLID. DOW SOLID. ASPtIALT SOLID.

Volume of Waste Considered 10000 10000 10000 10000 10000

Pretreatment Factor 1.0 1.35 1.35 1.35 1.35

Weight of Drial lbstes Processed 86400 lb. 86400 lb. 86400 lb. 86400 lb. 86400 lb.

Total Weight af ter pretreatment 86400 lb. 116640 lb. 116640 lb. 116640 lb. 116640 lb.

Wt. of Dried Waste /55 gal. drum 37 lb. 400 lb. 477 lb. 500 lb. 252 lb.
Wt. of Binfer/55 gal drum 750 lb.* 317 lb.* 200 lb. 344 lb.
Total Wt. of Drum 787 lb. 400 lb. 794 lb. 700 lb. 596 lb.

Ntmthar of 55 gal. drums required 2335 292 245 233 463

Volume Raluction Factor 1.0 8.01 9.55 10.01 5.05

Radiation Icvels 200 mr/hr 1602 mr/hr 1910 mr/hr 2002 mr/hr 1009 mr/hr |

0 Inc1ttles Weight of water for Cement Systems.

|

0215A 3.10
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TABLE 3-1 (continued)
(DST OF TRANSPORfATION

NO VOIlNE
REDUCTION- VOUNE REDUCTION VR VR VR

DORIC ACID (12%) CEMENP SOLID. NO SOLID. CENENT SOLID. DOW SOLID. ASPliALT SOLID.

IANBER OF Di4JMS RIOUIRED 2335 292 245 233 463

AVER /GE DRIN WEIGiff (113)
7d7 400 794 700 5%

MAXIMLN DIENS/SillNENT 51 80 51 58 68

|

| NLM1ER OP SiIINENIS 72 12 14 10 14
,

COST Pelt DIEN 829.23 418.75 429.49 826.03 $22.19 1
!

|

|

|

|
.

3.11
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TABLE 3-1 (ccxitinued)

OPERATING Q:tSTP SIM4MU

10 VOLINE

REDUCTION- VOIINE REDUCTION VR VR VR

CD4ENP SOLID. 10 SOLID. CDtNP SOLID. IXM SOLID. ASPflALT SOLID.

DORIC ACID (12%)

Container Wst $/ Drum 8 28.00 $ 100.00 $ 28.00 $ 28.00 $.100.00

37.50 -0- 8.80 280.00 41.28
Birder Wst $/ Drum

88.11 88.11 88.11 09.11 88.11
Disposal Cost $/ Drum

-0- 51.45 51.45 51.45 51.45
Radiation Surclurge $/ Drum 1

29.23 18.75 29.49 26.03 22.19
Transportation Cost $/ Drum

.

$ 182.84 $ 258.31 4 205.85 4 473.59 4 303.03
Tbtal Cost $/Drtan

2335 292 245 233 463
Oty. of Drums Required

$426,961 $ 75,324. $ 50,336. $110,479. $140,259.
Annual Gust

$376,625 4 24,988. -0- $ 60,143. $ 89,923.
Cost Cbmparison

.

0215A
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TABLE 3-2
VOwME REDUCTION EXINOMICS

WASTE TYPE SODILM SUIEATE

% CONCENTFATION 20 %
DENSITY 78 lb/cu ft.
QUANTITY / YEAR 10000 cu. ft.
PRE-TRIAT FACIOR 1.66

G. DRIED WASTE /DRLM

NO VR-CEMENr 65 lb.

VR-CEMENT 684 lb.
VR-DOW 690 lb.
VR-ASPHALT 333 lb.
VR-HIC 679 lb.

LB. BINDER /DRIh1

NO VR-CEMENT 808 lb.
VR-CEMENr 253 lb. cement 141 lb. water
VR-DOW 150 lb.
VR-ASPHALT 327 lb.
VR-HIC 0 lb.

BINDER COSr (8/lb)

CE2 E TF .05
DCW l.40 .

ASPHALT .12

DIUM/ LINER SIZE 55 gal 7.34 cu. ft.

DRUM / LINER CDST 28.00 8 each
TRANS (DST / TRIP 1500.00 8
BURIAL (DST 12.00 8/cu ft.
RAD LEVEI/DRLM 150 mr/hr

(no VR)

.

I

f

I

i

{

!
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TABLE 3-2 (continued)
ENCAPSULATION OF SODIlN SULFATE

NO VOIBME
REDUCTION- VOLLNE REDUCTION VR VR VR

SODILM SULFATE (20%) QNENT SOLID. NO SOLID. CEMENT SOLID. DOW SOLID. ASPflALT SOLID.

'

Volume of Waste Considered 12,000 ft 12,000 ft 12,000 ft 12,000 ft 12,000 ft

Pretreatment Factor 1.0 1.66 2.10 1.66 1.66

Weight of Dried Wastes Processed 187,200 lb. 187,200 lb. 187,200 lb. 187,200 lb. 187,200 lb.

Total Weight after pretreatment 187,200 lb. 310,752 lb. 393,120 lb. 310,752 lb. 310,752 lb.

Wt. of Dried Waste /55 gal. drum 65 lb. 679 lb. 684 lb. 690 lb. 333 lb.

Wt. of Biruler/55 gal. drum 808 lb * 456 lb.* 150 lb. 327 lb.
i

lTotal Wt. of Drum 873 lb. 679 lb. 1140 lb. 840 lb. 660 lb. . |

|
Number of 55 gal, drums required 2880 458 575 450 933 I

Volume Ihshx: tion Factor 1.0 6.29 5.0 6.4 3.1 ,

1

Radiation Icvels 150 mr/hr 944 mr/hr 752 mr/hr 959 mr/hr 463 mr/hr

I
i* Inclules Weight of water for Gement Systems.

|
|

3.14
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TABLE 3-2 (continued)
(DST OF TRANSIOICATION

i

10 VOI1NE
REDUCTION- VOLT 1E REDUCTION VR VR VR

SODItN SULFATE (20%) CEMENP SOLID. to SOLID. CENENT SOLID. DOW SOLID. ASPHALT SOLID.

IMER OF DRINS RIOUIRED 2880 458 575 450 933

AVERIGE DidM WEIGff (IB)

873 679 1140 840 660

46 80 36 48 61
f4AKIf411 DIdNS/SilIININP

IMER OF SilIINENIS 63 6 16 9 15

$32.39 $18.75 442.16 431.18 424.55
(DST PER DIdN

*'

0215A
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TAILE 3-2 (continued) J
OPERATING (DST SLMERY

NO VOLINE
REDUCTION- VOLGE REDUCTION VR VR VR

SoDILM SUIEATE (20%) CEMfMP SOLID. NO SOLID. CENENP SOLID. DiCW SOLID. AS141 ALT SOLID.

Container (bst $/ Drum $ 28.00 $ 100.00 $ 28.00 $ 28.00 $ 100.00

Birvler Cost $/ Drum 40.40 -0- 12.65 210.00 39.24 )
|

Disposal Cost $/ Drum 88.11 88.11 88.11 88.11 88.11

Radiation Surchartje $/ Drum -0- 23.50 23.50 23.50 0.00 )
Transportation Cost $/ Drum 32.39 18.75 42.16 31.18 24.55

Total Cost $/ Drum $ 188.90 $ 230.36 $ 194.42 8 380.79 $ 251.90
i

Oty. of Drums Required 2880 458 575 450 933 |

|

Annual Cost $544,039 $105,427. $111,742. $171,495. $235,073.
i

Cost Comparison $438,612 $-0- $ 6,314. $ 66,067. $129,646.

.

0215A 3.16
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TABLE 3-3
VOwME REDUCTION ECDNOMICS

WASTE TYPE BEAD RESIN

% CONCDirRATION 50 0
DENSITY 63 lb/cu ft.

b QUANTITY / YEAR 4000 cu. ft.
PRE-TREAT FACIOR 0.50

[
IB. DRIED WASTE /DRLM

[ 10 VR-CEMENT 366 lb.
VR-CEMENT 366 lb.
VR-DOW 414 lb.

[ VR-ASPHALT 217 lb.
VR-HIC 364 lb.

[
LB. BINDER /DRLM

[ NO VR-CEMENT 362 lb.
VR-CENENr 210 lb. cement 152 lb. water
VR-DOW 168 lb.

[ VR-ASPHALT 326 lb.
VR-HIC 0 lb.

[
BINDER (DST (8/lb)

[ CENE:Nr .05
DOW 1.40
ASPHALT .12

[
DRUM / LINER SIZE 55 gal 7.34 cu. ft.

[ DREN/ LINER CDST 28.00 8 each
TRANS CDSP/ TRIP 2850.00 8
BURIAL CJSr 12.00 8/cu ft.

[ RAD LEVEL /DRLM 1200 mr/hr
(no VR)

[

[

[

[

[ 0215A 3.17
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TABLE 3-3 (continued)
EtNTION OF BEAD RESIN WASTES

NO 50LLNE
REDlTJPION- VOLINE REDUCPION VR VR VR

BEAD RESIN WASTES ONENP SOLID. NO SOLID. CENENP SOLID. DOW SOLID. ASPIIALT SOLID.

f

Volume of Waste Consideral 4,000 ft 4,000 ft 4,000 ft 4,000 ft 4,000 ft

Pretreatment Factor 0.65 0.30 0.50 0.50 0.30

Wt Dried Waste (Ib) 126,000 lb. 126,000 lb. 126,000 lb. 126,000 lb. 126,000 lb.

Total Weight after pretreatment 81,900 lb. 37,800 lb. 63,000 lb. 63,000 lb. 37,800 lb.

Wt. of " Dried" Waste /55 gal. drum (1) 366 lb. 364 lb. 366 lb. 414 lb. 217 lb.

Wt. of Biruler/55 gal. drum 362 lb.* 362 lb.* 168 lb. 326 lb.

Total Wt. of Drtan 728 lb. 364 lb. 728 lb. 582 lb. 543 lb.

Ntunber of 55 gal, drums required 224 104 172 152 174

Volume Raluction Factor 1.0 2.15 1.30 1.47 1.28

lbdiation Icvels 12000 mr/hr 25858 mr/hr 15600 mr/hr 17646 mr/hr 15415 mr/hr

* Includes Weight of water for Cement Systems.

-|
l

|
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TABLE 3-3 (contintal)
COSP OF TRANSPORPATION

NO VOLINE
RE11X' PION- VOLLNE REDUC'PIOtl VR VR VR

BEAD RESIN WASPES CENENT SOLID. NO SOLID. O NENP SOLID. DOW SOLID. ASPtiALT SOLID.

IU4BER OF DRLES REQUIRED 224 104 172 152 174

AVERAGE DfU4 WEIGff (IB)
(Weighted Average) 728 364 728 582 543

MAXIMLM Din 4S/SilIINErff 55 80 55 69 74

tU4BER OF S!!IINErfrS 54 8 6 5 7

006P PER Dfoi 851.41 435.63 451.41 $41.17 $38.43

|
| |
| |
'

|

|
,

*
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TABLE 3-3 (continued)
OPERATIfG COSP SLMERY

10 VOWME
REDUCTIOti- VOLlFE REDUL"fIGI VR VR VR

BEAD RESIN WASPES CEMEtIP SOLID. 10 SOLID. CEMEtIf SOLID. DOW SOLID. ASPHALT mr.Tn.

Container Cost 8/ Drum 8 28.00 8 100.00 8 28.00 8 28.00 8 28.00

| Binter Cost 8/ Drum 18.10 -0- 10.50 235.20 39.12

! G5sposal :.ost 8/ Drum 88.11 88.11 88.11 88.11 88.11

Radiation Surcturge 8/ Drum 136.51 207.64 136.51 136.51 136.64

Transportation Cost 8/ Drum 51.41 25.63 51.41 41.17 38.43

Total Cost 8/ Drum 8 322.13 8 431.38 8 314.53 8 529.00 8 402.30

Oty. of Drums Required 224 104 172 152 174

Annual Cost 8 72,084 8 44,797. 8 54,141. 8 80,499. 8 70,079.

Cost Comixirison 8 27,287 8 -0- 8 9,344. 8 35,703. 8 25,282
,

|

|

|

|
|

|

|
1
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TABLE 3-4
b VOUJME REDLUTION EDONOMICS

WASTE TYPE EDTA SOLUTION

% CXCENTRATION 13 %
DENSITY 72 lb/cu ft.

[ QUANTITY / YEAR 8000 cu. ft.
PRE-TREAT FAC'IOR 1.4

[
IB. DRIED WASTE / DRUM

( NO VR-CEMENT 36 lb.
VR-CEMENT 272 lb.

~

VR-DOW 349 lb.
( VR-ASPHALT 233 lb.

VR-IIIC 218 lb.

[
LB. BINDER /DIUi

( NO VR-CEMENT 750 lb.
VR-CENENT 226 lb. cement 141 lb. water
VR-DOW 233 lb.

( VR-ASPliALT 349 lb.
VR-IIIC 0 lb.

(
BINDER COST (8/lb)

[ CEMENT .05
DN 1.40
ASPHALT .12

(
DIW / LINER SIZE 55 gal 7.34 cu. ft.

[ DRLN/ LINER COST 28.00 $ each
TRANS CDST/ TRIP 1500.00 $
BURIAL COSr 12.00 8/cu ft.

[ RAD LEVEL /DRLM 5 mr/hr
(no VR)

[

[

[

[

[ 0215A 3.21

f



- - - - - - _- - ,---, - -, - _- - - - _

TABLE 3-4 (continued)
ENCAPSUIATION OF EUPA SOUJFIONS

NO VOUDE
REDUCTION- VOLT 1E REDUCTION VR VR VR

EUPA SCuffIONS CENENP SOLID. NO SOLID. G NENT SOLID. DOW SOLID. ASPilALT SOLID.

Volume of Waste Gnsidered 8000 8000 8000 8000 8000

Pretreatment Factor 1.0 1.4 1.4 1.4 1.4

Weight of Dried Wastes Processed 74800 lb. 74880 lb. 74880 lb. 74880 lb. 74800 lb.

Total Weight after pretreatment 74880 lb. 104832 lb. 104832 lb. 104832 lb. 104832 lb.

Wt. of Drial Waste /55 gal. drum 36 lb. 218 lb. 272 lb. 349 lb. 233 lb.

Wt. of Birxler/55 gal. drum 750 lb.* 408 lb.* 233 lb. 349 lb.
|

| Total Wt. of Drum 786 lb. 218 lb. 680 lb. 582 lb. 582 lb. 1

| |
| 1
'

Number of 55 gal. drums requiral 2080 481 385 300 450 ,

|
Volume Reduction Ehetor 1.0 4.33 5.40 6.92 4.62 j

Radiation 14vels 5 mr/hr 22 mr/hr 27 mr/hr 35 mr/hr 23 mr/hr

* Inc1 tales Weight of water for Gement Systems.

.

0215A 3.22
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TABLE 3-4 (continued)
ODSTP OF TRANSPORTATION

10 VOI.1PE
'

i REDUCTION- VOU.}E REDUCPION VR VR VR
EUPA SOUIPIONS O NENT SOLID. 10 SOLID. CEMENT SOLID. DOW SOLID. ASPHALT SOLID.

4

[ IANBER OF DIU1S RIOUIRED 2000 481 385 300 450
|

: AVEIEE DIUt WEIGTP (LB)
! 786 218 680 582- 582

I MAXIM 11 Df4NS/SIIINENP 51 80 59 69 69

i PD1BER OP SIIR9NTS 40 6 7 4 7

COST PER D14N $29.19 418.75 425.29 421.67 421.67
i

.

3

:

,

|

1

I

i

4

i

't
4

!
1
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TABLE 3-4 (continued)
OPERATIfE COST SLSNAFY

NO VOUJME
REDUCTION- VOLT 1E REDUCTION VR VR VR

EUTA SOUIPIONS CEMENP SOLID. NO SOLID. O NENT SOLID. DOW SOLID. ASPilALT SOLID.

Container Cost $/ Drum $ 28.00 $ 100.00 $ 28.00 $ 28.00 $ 100.00

Binier Cost $/ Drum 37.50 -0- 11.30 326.20 41.88

Disposa1 Gost $/ Drum 88.11 88.11 88.11 88.11 88.11

Reliation Surcharge $/ Drum -O- -0- -0- -0- -0-

Transportation Cost $/ Drum 29.19 18.75 25.29 21.67 21.67

Total Cost $/ Drum $ 182.81 $ 206.86 4 152.70 $ 463.98 $ 251.66

Otyo of Drums Ibquired 2080 481 385 300 450

Annua 1 Cost $380,235 $ 99.476. $ 58,853. $139,370. $113,228.

Gost comparison $321,382 4 40,623. -0- $ 80,517. $ 54,376.

0215A 3.24
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ATCOR DGINEERED SYSITNS, INC. AIC-8019-1 Revision O

4.0 EQUIPMENT DESCRIPTICNS
.

The following pages describe representative equipment which is used in the
ATCOR/BN Volume Reduction Process. The actual equipment used may not be

exactly the equipment described because of varying customer requirements or
delivery constraints; however, the descriptions describe the functions

provided by the equipment.

3

s

!

4

i

1

-|
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b 4.1 VOLLME REDUCTION IDUIPMENT

[ 4.1.1 INITNSIVE DRYER / MIXER

( The Dryer / Mixer is constructed of two horizontal cyliMers each fitted with
longitudinal shafts and lens-shaped mixing paddles, the inner walls of the

[ cylinders are side by side circular major arcs of equal radii, intersecting to
provide side-by-side interacting chambers. The rotating paddles cause

[ longitudinal flow as well as flow through the opening between the
intersection. 'Ihe cylinders are electrically heated or steam jacketed for the

[ drying section and water cooled for the mixing section. Drying is
accomplished in the first 75% of the unit's length, and cooling and

[ solidification matrix mixing in the final 25%.

[ The cyliMers (barrel) are split horizontally and held sealed by swing a-way
bolts to provide easy access to the drying chamber. Extending through the

[ cyliMers and projecting beyond the eM wall are the co-rotating mixing shafts
positioned coaxially to the cylindrical chambers.

[
Ibsitioned on the co-rotating shafts is an in-feed section containing a short

[ length of solid feed screws, aM immediately following, lens-shapM solid
paddles stacked continually along the shafts. Depending on the required

[ function, the configuration of the paddles can be easily adjusted in order to
obtain an optimum result, i.e., forward motion, intensive mixing, hold back,

[ etc.

'[ The shape, size, and angular ccnfiguration of the paddles result in a
self-cleaning action that overecnes the characteristics that borates and other

'[ salts exhibit, i.e. , glassing, smearing, adhering, aM plugging, when
traversing their dehydration curve, while effectively exposing a hcmogeneous

[ mixture of the wet salts to the available heat transfer surface. This
continuous conditioning by the paddles results in efficient and effective

{ dryer performance while inndling difficult to dry waste products.

[

[
0065A 4.2
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[ In order to facilitate rapid entrance to the equipment for maintenance, the
inlets to the Intensive Dryer / Mixer are provided with quick disconnecting
couplirgs whenever possible. he lines are rormally sealed by means of a
ram-seal type valve to ensus.e that a positive means exists to maintain the -

b nozzle open in the event of unit shutdown. All valves are autanatically

placed in the safe position on loss of power.

A manually activated redundant drive can be provided upon request, in order to
b empty the inner chambers it. case of failure of the motor drive or the power

supply.

[
The design is such that the quantity of product contained in the apparatus

[ during operation is small (less than 30% of the total volume) with virtually
no dead space where dried residues might accumulate. A separate drain

[ connectic .ows emptying of the cleaning or decontamination solutions.

[ he vapor stream is scrubbed of dried waste and entrained noisture by the
Steam Purifier mounted on the Intensive Dryer / Mixer. h e Steam Purifier is a

[ packed column filled with varyirs finenesses of Inconel packirg. A flushing

connection is provided to clean the packing of encrusted particles when the

[ pressure differential interferes with vapor flow.

[ 4.1.2 CONDENSER

[ he corxlenser type is counter-current flow by contact. Cooling water

circulates inside 304L tubes while the steam is corxlensed on the outside of

[ the tubes. h e condensate flows by gravity into the condensate tank, where it

is held briefly to provide a measurement of the steam flow from the Intensive

[ Dryer / Mixer. Level measurement in the condensate tank is discussed in Section
4.7. he non-condensable gasses released by the condensation of the vapor are

>[ rt. leased to the station ventilation. Optional HEPA filters can be provided

prior to the station ventilation system if required by the activity of the

.[ waste beirg processed.

[

[
0065A 4.3
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4.1.3 FIIL PIPE AND SPIA' ITER SHIELD ASSEMBLY

'Ihe Fill Pipe is a telescoping design with a lexan plastic lining fastened to
the inside pipe diameter. This lining behaves as a " slip surface" thus
preventire wet wastes from stickirs to the fill pipe internals. Based on
actual operating experience, this design assures that the fill pipe internals
remain free of wet cement. Normal fill pipe flushing is accomplished during
the feeder flush cycle that is, no additional flush water is required to clean

I the fill pipe. 'Ihe fill pipe is flarge mounted directly to the mixer
discharge valve. 'Ihe container fill opening is covered by the splatter shield

I which is attached to the end of the fill pipe. An ulvasonic level detector

is mounted directly to the splatter shield to continuously raonitor the level
| of waste material inside the container. To facilitate removal of cement

splatter, the urrierside of the entire splatter shield is covered with lexan
i

l plastic. As previously discussed, use of tl.a plastic lining prevents cement
from sticking to the surfaces. A series of spray nozzles are located beneath

! the splatter shield to enable remote decontamination cleanirg with water. 'Ihe
advantage of the Splatter Shield design is that filling is performed under a

! gasket in a sealed and vented condition, thereby eliminating all splatter.

I 1. Materials of (bnstruction: 304 Stainless Steel or equal

2. Closure and Seal Design: A stainless steel splatter shield with a rubber
seal provides a dust-free, splatter-free environment. Sealing is

! accomplished by lowering the splatter ahield onto the container opening.

| 3. Travel and Drive Mechanism: Pneumatic operated Cylinders.

| 4. Connections and Sizes: Fill Pipe is flange connected to the 8 inch
Radwaste Mixer Discharge Valve (8 inch 150 lbs. ASA Flange). Flush
connection is a single 1/2 inch socket weld and pipe connection.

( 5. Inbrication Reauirements: None.

I 6. Travel Limit Switches: Part of Pneumatic Cylirxiers. Interlocks provided

to assure filling cannot take place unless splatter shield is seated

) against the container opening.
0065A 4.4
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4.2 WASTE TREA' DENT EQUIPMENT

4.2.1 WASTE CONDITIONING TANK

'Ihis tank is custom designed for radwaste processing and is identical in
design to the standard AICOR Waste Conditioning Tank described in ATEOR
'Ibpical Report #ATC-132A. h tank is provided with an agitator to insure
uniform discharge of waste product. The agitator has a three-blade propeller
with all wetted parts fabricated from 304, or 304L Stainless Steel or Inconel
as appropriate to the waste processed. The agitator drive is remotely located
to facilitate maintenance and minimize personnel exposure. Also incorporated
into the tank design is an ultrasonic waste level detector. This unit is
constructed of ccanpatible materials and is flange mounted in the top of the
tank. The ultrasonic level detector (for determination of liquid level) is

equipped with a water spray connection to provide remote cleaning. I4 vel
readout from this unit is incorporated on the main control panel. Fixed high
and low level detector probes are mounted on the side of the tank. These
probes signal their respective alarm points and activate the necessary system
controls. A removable manhole cover assembly is provided for tank access.

Connections are provided in the tank for flushing, air sparge recirculation,
;

| wx1 resin dewatering. 'Ihe air sparge and dewatering connections are protected
by screens.;

!
|

Processing of evaporator concentrates requires that the tank be heated. This
is accomplished using externally mounted "Chromalox" strip heater assemblies.
This temperature is monitored using a temperature indicator / controller. The
temperature probe is located in the tank, while the indicator / controller is
located on the main processing control panel console.

Testing of the Waste Conditioning Tank conforms with API-650 and ASME Section
8 test requirements covering nonpressae (atmospheric) tanks.

0065A 4.5
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Materials of Construction

Wetter Parts - 304, 304L Stainless Steel or Inconel as required by waste
characteristics. ,

Supports & legs - Carbon Steel, ASTM-A36

4.2.2 COMBINATION WASIT METERING AND DEMATERING PUMP l

1

!

W e metering pump is a progressive cavity, positive displacement pump with a I

variable flow range of 0-3 gpm. It is constructed of ccanpatible materials.
We rotor is plated with hard chrcne and turns within a stainless steel or

inconel sleeve. he pump also comes equipped with a mechanical seal. This
unit is mounted upon a structural steel baseplate with raised drip rim. The
pump is driven by a 3 H.P. Reeves Vari-drive, TEEC, 3-Phase, 60-Cycle 460-Volt
motor drive. Speed control is accczaplished remotely from the main control
panel. A tachometer readout which irdicates pump flow is located on the main
control panel. Flushing of this unit is easily ard effectively cleaned by

flushing with water. Special pump flushing flanges are incorporated into the

stardard pump design to permit direct internal flushing of the pump.

4.2.3 EMERGEBCY WASTE REIURN PUMP

This pump will be identical to the above Waste Feed Pump description ecept it
will run at a fixed speed of 450 RPM. Consequently the variable speed drive
ard remote speed control is not necessary. Pump is a Model IFF8. The pump
is driven by a 71/2 HP, TEEU, Direct Drive Gear Motor.

4.2.4 SAMPLING SYSTD4
t

ATCOR lus included in the system the capability to obtain waste samples to
perform the process control program to provide positive assurance that the

waste ard binder will canbine to form a solid, free standing prcduct.

0065A 4.6;
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( b obtain a waste sample, the waste is recirculated through the sampler. he

air operated sample plurger withdraws a precisely measured amount of waste
{ material with each stroke and gravity drain into the sample container. We

sampler will be manually operated with a stroke plurger. Cbuntirs the number
of strokes will determine the volume of the sample. We sampler withdraws a

100C sample with each stroke. We recommended location for the sampler shall

be outside of the cubicle containirs the Batch Tank.

I 4.3 SYSPDi AUXILIARY D3UIPMENT

( 4.3.1 CONDENSATE ME"ERIIG PUMP

( he meterirn pump is a progressive cavity, positive displacement pump with a
variable flow rarge of 0-3 GRt. It is constructed of 304 stainless steel

( wetted parts. he rotor is plated with hard chrcxae and turns within an
abrasion resistant EPDi stator within a stainless steel sleeve. he pump also

comes equipped with a mechanical seal. his unit is mounted upon a structural
steel baseplate with raised drip rim. he pump is driven by a 1 H.P. Reeves

( Vari-drive, TEEU, 3-Pluse, 60-Cycle 460-Volt motor drive. Speed control is
accccplished remotely from the main control panel. A tachometer readout which

( indicates pump flow is located on the main control panel. Flushing of this
unit is easily and effectively cleaned by flushing with water.

[
4.3.2 CHDiICAL ADDITION PUMP

k
his pump will be identical to the above described pump with the exception

( that the flow range is 1-1.5 GPM.

(

(

l

{

l
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4.3.3 VALVES, BLTITERFLY

A butterfly valve is installed at the Waste Tank Discharge for shuttirq off or
permitting flow of waste material into the Waste Metering Pump. The valve is
remotely operated through a pneumatic rotary air-to-open and air-to-close
actuator directly mounted to the Valve.

A solenoid valve and position indicating switches are provided with each
valve. This valve is provided with a manual override to permit manual valve
operation in the ev?n+ of a power failure or loss of air.

4.3.4 VALVES, BALL

Ball valves will be used for flow control and shut-off of pump seal water and
flush water to system cmponents. Valve materials of construction are

AS'IM-A-351, Grade CF 84, 304L S/S wetted parts. Valves will be remotely
opened or closed by integrally mounted air operators. Valve position
indicating limit switches and solenoid valves are furnished with each valve. /

4.3.5 VALVES, PIDG

Plug Valves will be used throughout the Volume Reduction and Solidification
System for flow shutoff of radioactive waste material and flush water through
the system piping. Valve sleeves will be renotely opened or closed by air
operators mounted on each valve. Valve position indicat'ing limit switches and
solenoid valves are furnished with each valve.

4.4 votDME REDUCTION AND SOLIDIFICATICN SYSTDi MAIN CONTROL PANEL

'Ihe solidification process system is fully instrumented to monitor at the

control panel the cperating cordition of system components, flow rates, and
I:aterial levels. Interlocks are provided to prevent operation in an unsafe

manner. For exarple, cemented product cannot be discharged unless a container
is properly in place at the fill station. Product fill level is monitored to

prevent overfilling, ard waste processing will be autmatically terminated if

cement flow to the cement mixer is interrupted.

0065A 4.8
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Ebnctional automatic controls are provided in which the operator actuates
controls sequentially. A pushbutton control can only be actuated if the

previous pushbutton control operation has been canpleted and the system
condition is satisfactory. h control system has been designed to siz:plify

the operator's job and also preclude the possibility of making an error.

A manual control : ode is also provided to individually operate any item of

equipment for test purposes or special operation.

The control panel provides a complete graphic display of the sytem with
runnirr3 lights, pilot lights, and indicators to clearly show the operating

condition (including valve positions) of the entire system. h running
lights, readout devices aM pushbutton starters for manual operation are
located adjacent to the pertinent ca:iponent illustrated in the graphic
display. A ND4A 12 control cabinet will be provided to contain all relays,

timers, etc., mounted and pre-wired internally to terminals. h CCIV

monitors are located in the vicinity of the main control panel or may be

located in the Innel for convenience of the system operator.

Optional features such as the following can be provided.
a) Progra::xnable logic Controller (PIC) or microprocessor control of the

system instead of relay logic.
b) Data logging capabilities which will provide permanent records of

vital process parameters such as input flow rates, ard temperature.
c) Total automation of the process from the pretreatment through the

mixing with binder.

h programmable logic controller portion of the system (PIC) is a modular
industrial control system that is designed for controlling small to medium
sized manufacturing processes that require both discrete ard continuous
process control. It can execute on/off control, as well as feedback loop
control.

0065A 4.9
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Discrete control is defined, in general industrial control terms, as being

that portion of the application program that is describable in ladder diagram
logic. It typically uses limit switches, push buttons, etc. as its inputs,
and controls solenoids, lights, or motors as its outputs. This is often

b called programable logic mntrol. Feedback loop control is defined as that
portion of the application that requires analog continuous control through

b starriani analog feedback mechanisms, creating outputs that are either
proportional to, an integral of, or derivative of the input value. It

b typically uses a temperature, pressure, or other analog signal as its input
ard controls a heater, valve positioner or other analog control mechanism as

[ its output. This is generally called proportional, integral, and derivative

loop control or PID control.

[
The PIf system cmbines both programmable logic and PID capabilities into one

[ multi-processor micro-ecraputer based control system utilizing both standard
and custom designed micro processors.

b
In the areas of reliability, system security, and maintainability, the

[ extensive use of microprocessors with the flexibility to perform a wide

variety of tasks on a single chip, has allowed the system to be designed with

[ a minimum of electronic parts therefore providirr3 high reliability. The

capability of the microprocessors also allows both on-line self diagnostics

[ and off-line stani alone self testing. This gives high system security

against undetected failures as well as making fault isolation and device

[ replacement very simple.

[ The PIf hardware consists of:

[ 1. Central processor unit

[ 2. Ibwer supply

[ 3. Discrete I/O

[ 4. Analog, BCD, ard loop I/O

[
0065A 4.10
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'Ihe PIf is capable of beirq programmal in EPIOi (Erasable Permanent Read Only
Memory) which requires no back-up power for memory retention.

4.4.1 TYPICAL SYSPD4 INTERI4CKS

(

( 4.4.1.1. Fillhead In Place

( Material transfer to solidification container cannot be started unless
the fill head is connected as sensed by respective limit switches and

( lighting the RED FILIIIEAD 02NBCTED pilot light. If these limit
switches are de-activated at any time during the transfer of material

I to the container, all valves associated with the transfer operation

will close, all pumps will stop and the mixer will shut down.

( Resumption of any transfer operation or mixer operation will be locked
out until the following conditions are satisfied:

(
a) Fill llead out of position is corrected.

[
b) Alarm is acknowledged.

[
c) Alarm is reset after alnormal condition is corrected.

(
'Ihis alarm condition cannot be overridden or defeated.

[
4.4.1.2. Container - Maximum Ievel

(
In the event of a maximum level condition which indicates that

( container overfill is eminent, all container fill operations (i.e.

waste transfer, chemical addition and mixer operation) will be

{ terminated and locked out. 'Ihis alarm condition cannot be
overridden or defeated.

[

[

[
0065A 4.11
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4.4.1.3. Emergency Stop

Pressirg the DEIGCCY SIOP pushbutton removes all power and
de-energizes all equipment except the dryer by stoppirs all motors

b and closing all waste valves. Flushing of the Intensive Dryer and
waste feed lines is automatically initiated on the Emergency Stop

( and after the proper flush duration the Dryer is stopped. All
automatic sequencing ccanpleted at time of failure will be " wiped

b out". Selector switches are not automatically returned to the OFF

position aM must be manually switched to the OFF position in

[ order to return the system to a PRESTART condition. After an
Emergency stop, the system reset button must be energized.

b

4.4.1.4. Interlock On-Off Selector Switch

b
When the INTERLOCKS CN-OFF selector switch is in the OFF position,

[ all interlocks associated with non-critical equipment will be

bypassed. 'Ihe term " critical equipment" is defined as any device

[ if operated under an alarm coMition that would cause:

[ a) A radiological incident or area contamination.

[ b) Personal injury.

[ c) Equipaent damage.

[ This function is designed for maintenance aM emergency situations
aM is not intended to be a part of the normal operating process.

[
4.4.1.5. Container Off-cas Vent Blower

[
Cantainer fill operation cannot be started unless the off gas vent

[ system is operating.

0065A 4.12
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| 4.4.1.6. All Pumps are Protected by Three Interlock Methods

k 1. Valvo line up which is determind by the valve position limit
switches.

(
2. High pressure switches which protect pumps from damage by

( puuping against a closed head.

( 3. Icw pressure switches in conjunction with a timer that
protects pumps from damage by running dry.

[

4.4.1. 7. Container Over Pressure

(
A pressure transducer located in the fillhead will signal an alarm

( upon sensing presure slightly above atnospheric and a container
fill shutdown will be implemented.

(
4.4.1.8. Line Break Protection

(
Afforded by sensing rate of pressure drop in lines, e.g. waste,

( binder, promotor and catalyst exterxler, the respective pumps will
stop, associated valves will close and terminate the mixin3 cycle.

(
4.4.1.9. No material can be added to any tank in the system if its high

( level has been reached.

( 'Ihe above cptions are selected based on the ccanplexity of the
system and on custcraer preferences and specifications.

(

l

l

{
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4.5 TELEVISION CAMEFA AND !ONITORIIG SYSID4

The TV monitoring system will have coverage over the entire Process Aisle
Area. Mounting the required television cameras onto the overhead crane allows

{ full vicibility during emplacement.for storage and retrieval of stored
containers. Since the container will be suspended from the crane, a

{ television camera system so located will always be in position to observe the
operation in progress.

{

For viewing container filling and remote closure, a camera monitoring system

| will be specifically located to perform the aforementioned operations.
,

( A system of power cable reels or festooned cable is required for the trolley
munted television cameras and the monitor (which is normally located adjacent

( to the system control panel). The following information and specifications
describe typical circuit television cameras provided by ATCOR.

{ g Iccation

( Storage & Grid 2 On Crane
Viewing

( Process 2'
Aisle VR Product Fill

Station and
( Smear /Decon Station

{ 4.5.1 RD40rE CtTIl0L MODULE, Sr-1

{ The remote control module for the bbdel Sr-1 Television Camera will allow the
operator to remotely adjust the electrical camera controls and maintain a

{ clear, bright picture. The module is a " rack-mount" style and is designed to
mount in standard (19 inch wide) equipnent racks. The module can also be

{ custom munted in the Q1stczaer's control panel.

{

l
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'Ihe stardard module is provided with the followirs controls: AC on/off beam,
target, and electrical focus. h on/off beam is a dual function control. A

pilot lamp and a front panel fuse are also included.

| In addition to the above controls, the remote module with optical focus
control incitdes a switch to remotely vary the distance between the lens and
vidicon faceplate, thus charging the optical focus.

We mcdule is 5-7/32 inches high, 4-15/64 inches wide, ard 9-13/16 inches
deep. h unit is finished in brushed aluminum and weighs approximately three

{ (3) pounds.
,

{ 4.5.2 ZOOM Iss, 20ot4 To 100 M4

| h e lens is a 5:1 20 to 100 mm zoom with an F stop of 1.8. 'Ihe lens offers

quiet, smooth operation throughout its zoom range from the wide argle 20mm
| settire to the 100mm telephoto position. Precision, sound isolated motors

provide smooth power transmission, and all drive gear functions are protected
by factory set slip clutches.

The zoom lens uses a standard "C" nount arrangement to interface with the
.

television camera. 'he focusing range of the lens is 79 inches to infinity.
'Ihe unit is remote controlled, usually at or near the camera monitor. h

control functions are zoan, focus, and iris.

4.5.3 PAN AND TILT, PT-550M

The pan ard tilt machanism is a ruggedly constructed, sealed, weatherproof
unit and is designed to allow remote positioning of the DIANKND ELECI'RONICS'
closed circuit television camera.

The pan mechanism turns horizontally through 355 . We unit incorporates
externally adjustable limit switches should smaller movement argles be desired.

The tilt table (camera mounting surface) can be noved vertically through an
argle of I 90 from a normal level pcsition. Vertical limit switch
adjustments are made within the unit.
0065A 4.15
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'Ihe pan and tilt unit is totally weathertight to protect the electronics and

worm gears. h driving gear mechanisms minimize backlash and the dynamic
brakirs prevents drift.

'Ihe unit incorporates electrical filtering to minimize electrical noise or

interference. A multi pin electrical connector will be provided on the base

section of the unit and remains stationary as the unit moves. h unit

requires seven (7) conductors between the pan ard tilt ard the remote pan and
,

tilt control module.

4.5.4 SNA-14C MONI'IOR ,

h monitor is a cabinet style r utor with carrying handles on the top. The

unit has a 14-inch (diagonally measured) rectangular kinescope with a bonded
safety shield faceplate. It is fully transistorized and of modular design
with quick disconnect-type circuit boards. Both the high and low voltage
power supplies will be regulated. The monitor will provide a stable picture
in size and brightness even though voltages may vary from 100 to 130 volts AC,
50 to 60 Hz; or 210 to 220 volts AC, 50 to 60 Hz. h maximum power
requirement is 100 watts.

|

'Ihe video amplifier response will be 10 MHz I ldb. 'Ihe video input can be
looped through with a termination switch for high impedance bridging or 75 ohm
termination. 'Ihe linearity of the system will be within 2 /o of the
picture height. In the 60 field mode, the scan rate will be 525 lines per

frame, assuring 800 lines center resolution and 700 lines corner resolution.

'Ihe rurmal front panel controls are recessed behird a panel door and easily
accessible. h controls all include AC on/off, vertical hold, horizontal

hold, height, contrast, brightness, width, and focus.

h unit is constructed of heavy gauge steel ard weighs 55 pounds (25.0
kilograms). Dimensional data is as follows: the height is 13.38 inches

(32.68 centimeters), the width is 13.81 inches (35.1 centimeters), and the

depth is 18.63 inches (47.3 centimeters).

0065A 4.16
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4.6 CEME!TT HAtu.I!U EDUIPMENT

4.6.1 BULK CENENT STORAGE BIN

h Cement Bin is fabricated from 1/4 inch thick ASIM-A-36 or A-285 Carbon
Steel. Connections to mate with the Vibrating Bin Bottom and Level Detectors

are provided. 'Ihe Bin Cbver includes a Cement Fill Inlet Imling Adapter, in
addition to a Flanged Vent Connection for the Automatic cleaning Bin Vent
Filter, and a Pressure-Vacuum Manhole. For personnel safety, the Bin will be
furnished with a caged safety ladder and guard rail. h Bin is provided with

four (4) structural steel legs which will in turn be anchored to the floor.

Typical Bin overall dimensions are as follows:
.

Diameter: 12 ft.
Overall straight side height: 8 ft.
Internal volume: 1000 cubic feet
Height from Top of Silo to Bin Activator Discharge: 17'

| bbisture accumulation is prevented by usirg an air type absorption dryer
system. 'Ihis assures that a dry air environment is maintained within the

(
- cement storage silo automatically. h bin will be fitted with two eccentric

60 degree cones each fitted with Discharge Flanges for accepting 2" diameter
,

i

Vibra Screw Inc., Bin Activators, for positive continuous flow of knowni

density cement out of storage to the cement feeders.

4.6.2 CEMENT FILL STATIOT/ INLET PANEL
i
i

'Ihe Cement Fill Station is designed to aOx- '--date truckload delivery of dry,
-

l cement and direct the cement to the Cement Bin. A limit switch is mounted on
the Fill Q3nnection of the Panel. When the driver connects the truck hose and

!

I energizes the switch with the truck Cement Fill Line, the Line actuates the

limit switch. h limit switch serxis a signal to start the Dust Collector
;

I flexing cycles, allows t:1e alarm to sound on the Inlet Panel when the Cement
Bin High IcVel is reached and illuminates the TEUCK CO2ECTED light on the
Bhin System Control Panel. With high cement level, the alarm sounds. Renoval
of the fill line autcnatically silences the alarm, and terminates the fillingi

noeration by stcpping the Dust Collector.

l
.
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I
he Panel will include a lockable cover of 10 guage steel construction; thei

interior will be fitted with a Kamlock with Limit Switch arxl Dust Cover.

he Cement Inlet Panel is connected to the Bulk Cement Storage Bin Inlet by
[ schedule 4 inch diameter, 40 steel pipe, 2 Ducon Perma-Flow Abrasion Resistant

Ellows, and all necessary couplers.

4.6.3 CEMENT DUSP BIN FILTER ASSEMBLY

A Flex-Kleen Cbrporation Model 588V-25 bin filter assembly is typically
furnished to provide for dust-free operation. his unit is a standard

~

autcmatic self-cleaning, bag-type filter with pre-wired electrical blow-back

timer controls and pressure gauge. Purchaser is required to supply 6 cfm of
clean, dry compressed air at 100 PSIG for automatic filter bag cleaning. The
bag filter is provided with an additional air maze panel-type filter directly

mounted to the bag filter exhaust. % e additional exhaust filter has a cement

I dust retaining efficiency equal to the primary bag filters,

b Filter [hta: 183 Sq. Ft. Filter Area

Air Flow: 500 ACEM (Nominal)

b Air to Filter Ratio: 12.7:1

Manufacturer: Flex Kleen Carp.

[
4.6.5 CEMENT FFFER 00tNEYOR

[
he dry cement feeder conveyor is used for the precision metering of cement to

( the Intensive Dryer / Mixer. The cement in the feeder is preconlitioned to a
constant bulk density by the vibrating cement bin bottcxa to assure steady

( uninterrupted flow of material. When used with the vibrating bin bottom, the
cement feeder meters the cement with an accuracy of + 2%. he feeder is

( driven by a 11/2 HP rotor with a variable speed drive control to give an
output cement rate of 0-2 CEM. Speed control is accomplished locally at the

( feeder drive. The unit is made of carton steel with all required surfaces

protected with a corrosion-resistant paint.

[
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The feeder / conveyor unit will penetrate the radiation shield walls. The unit
contains a 10:1 variable speed drive with tachometer which will transmit a O

to 100% speed signal to a speed indicator mounted remotely in the VR System
control panel. Feeder size is normally 2". The feeder will contain an air
operated slide gate on its inlet ccanplete with limit switches and contains a
zero speed switch on the driven shaft. Injection of the cement into the

discharge section of the Intensive Dryer / Mixer is through a tangential
penetration by means of an iMepeMent screw feeder. The independent feeder
provides a positive means of preventing plugging of the cement feed port. The
water provided for the solidification is typicaly provided from the water

removed from the waste and is metered to a port on the Inhensive Dryer / Mixer.

4.7 DOW BINDER HANDLItU EDUIPMDir

4.7.1 BINDER TANK

'Ihe binder tank is a 6,000 gallen cylindrical horizontal tank with flanged and
dished heads on each eM. Its function is to provide storage for an adequate
supply of Dow Birxler. It is constructed of type 304L Stainless Steel and is

equipped with an ultrasonic level detector for both continuous level

irrlication and to provide signals for the tank high and low level conditions.

It is also equipped with a flame arrester and vent as a safety precaution.

The tank and its associated equipment is to be installed in an underground
vault to ensure the binder is at the proper temperature.

The biMer tank level sensing equipment is a continuous measurement ultrasonic
level instrument. This is a single element sensor which gives a direct

digital readout on the Main Control Panel. The device is used to monitor
I product 12 vel and signal high and low level conditions in the tank.

!

!

|

|
'
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( 4.7.2 BINDER PLEP

l The binder pump is a rotary gear type pump and is used to feed the binder from
the storage tank to the solidificaton container. Its capacity is 65 GR4 and

is equipped with an explosion-proof 7 1/2 HP motor. It is installed in the

uMergrouM vault with the storage tank. The pumps are equipped with John
Crane mechanical seals and an integral relief valve. The pump casing and
rotor are constructed of cast iron while the shaft and baseplate are carbon

( steel.

[ 4.7.3 DOW AIDITIVES SKID ASSDIBLY

( This skid will consist of the Catalyst, Extender and Promoter Storage aM Feed
Assemblies. The storage containers are the 55 gallon shipping drums equipped

( with low level indication. The Catalyst aM Extender pumps will be tubular
diaphragm type metering pumps with viton diaphragms. All other wetted parts

( will be stainless steel. The pumping capacity of these units is 0-18 GPH.

The Pronoter pump is a diaphragm type metering pump with a teflon diaphragm.

( All other wetted parts are stainless steel. The capacity of this unit is 2-8

GHI. Each pump will be equipped with capacity adjustment capabilities.

( Metering will be accanplished through the use of a pump stroke counter. The
pumps are all notor driven. Th'e skid will be pre piped and pre-wired with a

[ skid mounted junction box provided for an electrical intettface.

( 4.8 INSTR 1DEfrATION

( 4.8.1 WASTE TANK & CI27 FAINER ULTRASONIC LEVEL SENSING B2UIPFETF

( The radioactive waste product level sensing equipment is a continuous
measurement instrument. It is a sonic echo ranging system which operates on

[ the principle of elapsed time determination. It consists of a sonic

transducer assembly which is mounted integral with the System Main Control

( Panel. A .irect aM continuous level measurement is displayed on the Main

Control Panel. This device is used to monitor the product level aM signal

( the full level condition. A dual ultrasonic level type unit is provided. The

dual tube sensors, one a receiver aM one a transmitter, act indepeMent to

{
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|
each other and are not affected by the affects of splatter, vapor, etc.

Operationally, the ultrasonic level unit provides reliable and accurate
readirgs of waste aM cemented waste.

{
4.8.2 FIXED LEVEL DETECIDRS

{ he Fixed Liquid level Detector consists of a float, mounted on a short float

arm which is connected to a flexible shaft. W e Level Detector operates on
f the change in force which results from the buoyancy of the float. he shaft

transmits the float motion to a micro switch. Level Detectors are flanged
{ mounted to a mating tank flarge connection. All wetted parts are mmpatible

with the waste processed. Normally the fixed detectors are used in the Waste
(bMitioning Tank and the Condensate Tank only.

4.8.3 micro MarION MASS MIM METER

h e Micro Motion mass flow meter is a non-intrusive meter designed to measure
the mass flow rate of any fluid, liquid, gas or slurry. It measures actual

{ mass flow rate (1bs/ min, gms/sec, etc.) indepeMent of density, viscosity,
temperature, pressure or other flow parameters.

he sensor is a rigid "U" shaped tube that is magnetically vibrated about an
{ axis passing through the open end of the "U". We "U" tube is excited aM

foced to oscillate at its natural frequentcy (approx. 50HZ) depending upon the
{ size of the tube and the density of the material within the tube. Alth:) ugh

the rutural frequency of the "U" tube changes as the density of the material
{ is varied, the mass flow measurement is not determined by measuring this

frequency.

[

Flowing the sensor tube causes a Coriolis/ gyroscopic twist that is measured

{ optica111y using two photo transistors. 'Ite mass flow rate is determined by

measurire the "U" tube twist angle on the downward vibration stroke and by

{ cmparing this twist angle to that of the upward stroke. In a no-flow

condition the twist angle will be constant for both the upward and downward

{ vibration strokes. If flow exists in the sensor tube, the tube will twist in

opposite directions during the upward and downward vibration strokes. his

k angular difference is measured optically arx1 can be shown to be linear
0065A 4.21
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measurement of mass flow rate. This mass flow rate measurement is unaffected
by tworphase flow or by chag es in the effective tube diameter due to flow
material deposition.

'Ihe mass flow meter offers the user excellent reliability since there are no

electrodes to wear out, no bearings to deteriorate, no critical flow stream

geccetry and no requirement with respect to upstream / downstream piping.

The meter operates from either 115 V AC or 18-30V DC arxi incorporates a slide
switch to change input nodes. The output of the meter is provided in either

or both of two output formats (1) analog output current of (2) a frequency
output proportional to flow rate. 'Ihe analog oatput is ccupatible with any

4-20 (0-20)ma control system ard the frequency output has been designed to be
ccupatible with any type of logic.

As an additional output, the meter provides the user with a square wave output
signal at the pipe vibration frequency. Should the user desire to monitor the

relative density of the flowing fluid, he nay do so by monitoring the period

of this square wave frequency.

4.8.4 CCNDENSATE TANK INSTRUMENTATICH

This system is equipped with a controller which adjusts the speed of the
cordensate pump in order to maintain the level at the pre-selected position.An
irdicator is provided on the main control panel in clear view of the operator.

4.8.5 CNENT FEED INSTRUMENTATION

'Ihe cement is added in the final section of the dryer-mixer and the feed flow

is adjusted by means of a Cbntroller. 'Ihe tachometer is calibrated in % of
RPM, and the feed is directly proportional to the feeder screw speed. During
start-up, the feeder is calibrated for the cement utilized. A curve of "% RPM
vs lb/ min" is generated ard made part of the operatiry3 procedure. If desired
the meter can be directly scaled to read in "lb/ min" if the PIf Control

options are purchased.

0065A 4.22
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4.8.6 IEATIlU SYSTH4 INSTRINEtEATIGI

The evaporator and the dryer are heated by means of electrical heaters or
steam. A thermal sensor gives a ' signal to a controller which, through a SCR,

| adjusts the power fed to the electric heaters in order to maintain the

selected temperature. For the steam heating option, the temperature sensor
{ provides a signal to the steam inlet to adjust the dryer temperature. The

temperature control equipnent is provided separately for the evaporator ard
| dryer.

( 4.8.7 MIXI!G METER INSTRUME:EATION

.

( The flow of water required for solidification is added at the same time as the

cement in the last section of the dryer / mixer and is controlled by a flow

( meter and a controller. A flow switch stops the pump in case of failure of

the flow meter.

|
4.8.8 PRETREATMENP COtEROL

k
The drying of borate solutions requires the addition of lime. The amount of

{ lime chemical pretreatment is adjusted to a value as low as possible, so as to
not e.gnificantly increase the waste volume. In order to ccrapute this

{ adjustment, the waste feed flow meter produces a signal sent to a raticneter
which divides it by a preset value which is a function of the solid content in

{ the feed flow.

[ The signal produced by a Raticceter is sent to the chenical addition pump
controller which ccrupares this signal with the value ccraing from the reagent

{ flow meter and adjusts the measured value to the value required.

[
The waste feed line and the reagent line are both fitted with a High and Iow

flow switches which stop the pumps in case of high or low flow.

{
4.8.9 DRYI!G CQtEROL

( The coniensate flow signal is transmitted to a raticraeter which controls the

feed pump.

{ 0065A 4.23
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'Ihe value of the ratio signal is proportional to the solid content in the

feed. This insures a dry product discharge.

A chart will be supplied with values of the ratio conformirs3 to the solid
b content of the feed.

( 4.8.10 MIXING (I2traoL

( We know the quantity of solids dried and coming into the mixing part of the
mixer / dryer as a function of the feed flow rate arx1 the known waste solids

( content.

( 'Ihe feed flow transmitter gives a value of the feed flow. This signal is used

to calculate the value of cement needed to have a good product. The feed flow

( rate signal from the Waste Metering Punp is also sent to control the binder
addition rates. The ratios given cover a rar 3e of solids content in the

[ feed. Flow switches are provided to alarm in case of High or Icw flow.

[
'

[

[

(
,

[

[

[
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5.0 GENERAL ARRANCEMENTS
|

The arrangement of the equipment for the ATCOR/BN Volume Reduction Process
! depends on the space allowed within the station for the system. A typical

arrangement drawing is included showing the equipment sizes and the physical
relationship that each component skid will have with the others. The system
is designed with the ALARA requirements in mind. Allowances for maintenance

{ access is also a critical consideration when arranging equipment. Components

are located such that access to lower radiation areas where maintenance must
{ be performed does not require passage through zones of higher radiation. The

main control panel and auxiliary control panels, for example, are located
{ outside the tank and waste process areas. All operations are remotely

performed from their respective control panels.
(

Skids, pumps, etc. are arranged to allow ease of component inspection and

( access for maintenance. Adequate shielding of high frequency access areas and

during processing of high activity waste require about 3 foot thick concrete
shield walls or equivalent. Areas of less frequent access require less
shielding. Mobile systems are designed to the same objectives as the
"in-plant" systems with the various equipment being more extensively skidded
to facilitate installation, removal and transportation.

(
5.1 COMPLIANCE WITH "ALARA".

(
The system design and arrangement is in compliance with "ALARA" as specified

| in the USNRC Regulatory Guides 8.8 and 8.10. As shown on the attached layout

drawings the system arrangement affords complete remote operation. All drum

{ process, handling and storage equipment is operated from a remote shielded
location using television cameras for full visibility of operation.

[
The system incorporates the following features which enhance the operability

( and maintainability of the system. All valves which do not contain waste are
!supplied on a common valve rack and located in a low radiation area outside

{
the Waste Tank and Dryer / Mixer cubicles. All motors associated with waste and
drum handling are located remotely from the equipment, when possible thus

[ allowing maintenance without personnel exposure. The discharge valve from the
waste tank is critical for waste return; therefore, it is supplied with a

( remote manual overrice. Should this valve fall to open, manual opening of
0066A 5.1
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5.1 Compliance with "ALARA" (contirued)

this valve combined with starting the pump will empty the waste tank of its
b contents. Additional emergency waste removal is accomplished utilizing a back

up emergency waste return pump. If a problem occurs with the normal waste
b metering pump, the emergency return pump is provided for this service.

Further, wherever critical to system operation, remote manual operation of
[ equipment using air motors and conveyor motors is provided.

[, All waste bearing components and piping are provided with a complete remote
automatic flushing capability to insure that the equipment is cleaned prior to

[ servicing. Valves and components are selected to insure minimum leakage and
spillage. All penetrations of shielding are designed to minimize exposure.

[
Orum and liner handling equipment such as conveyors, carts, cranes and smear

[ and decontamination stations are designed to provide remote operating
capability through the use of closed circuit television from the operating

[ station (s). This equipment is discussed in ATCOR's topical report ATC-132A
submitted to the tEC for review on April 17, 1978, and approved on Septer.ter

[ 3, 1981.

[ 5.2 INTERFACE Ato SCOPE OF SLPPLY

[ ATCOR's responsiblity is to provide the design, material procurement,
fabrication, assembly, certification, delivery to job site, testing, and

[ placing in commercial operation of the remotely operated volume reduction
system.

[
Work tot Included - Performed by Purchaser

[
The following related work is not normally included in ATCOR's scope of supply:

[
1. Receiving, unloading and storage at the jobsite and erection labor.

[ 2. Equipment foundations and anchor bolts.

[

[
0066A 5.2
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Work Not Included - Performed by Purchaser (Continued)

3. Concrete shield walls.
4. Crane rails and supports.

5. Lighting of area.
6. Heat tracing and thermal insulation.
7. Electrical power for instrumentation, control and operating equipment.
8. All wiring, piping and ventilation ducts which are external to and

which do not form an integral part of the equipment, components,
panels and skids.

9. Electrical power connections for motors and heaters.
10. The utility. services, including fire protection.
11. Ventilation for the solidification area.

0066A 5.3
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6.0 EQUIPMENT CODES, STAMMADS, Ato REGULATIONS

Design of the ATCOR/BN System Components conforms to the recommendations which

appear in Table 1 in appendix to the " Branch Technical Position - ETSB 11.1
(Rev.1) - dated 11/24/75". A table summarizing the requirements is attached.

4

6.1 National Codes and Standards

6.1.1. American Society of Mechanical Engineers (ASME):

Section II: Material specifications - parts A,B,C:
Section III: Nuclear power plant components, General
requirements;

Section V: Non-destructive examination;
Section VIII: Division 1 - Pressure vecsels;
Section IX: Welding an'd brazing qualifications.

6.1.2. Anerican Nuclear Standards Institute:

B 16.5: Steel pipe flanges, flanged valves and fittings
B 31.1: Power piping;

6.1. '3. Other codes:
.

NEMA: National Electrical Manufacturers Association;
IPCEA: Insulated Power Cable Engineer's Association;
SSPC: Steel Structures Painting Council.

:

6.2. Code of Federal Regulations:

!

6.2.1. 10 CFR 20 - Standards for protection against radiation. The

components used in radioactive service, as well as their arrangement
in the various rooms of cells, comply with 10 CFR 20.

- 20.101 - Raolation dose standards for individuals in
restricted area. As explained in sub-chapter 2.4 above, the
operator exposure to radiation is celow the permissiole limits.

|

6-1
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- 20.103 - Exposure of individuals to concentration of

radioactive materials in a restricted area. The concentration
values of radioactive products in the air are maintained below
those given in Append! . 8, Table I of 10 CRF 20.

- 20.105 - Permissible levels c' radiation in unrestricted
area <. The equipment lay-out is such that the radiation doses
are below those given in the present paragraph.

- 20.106 - Radioactivity in effluents to unrestricted areas.
The activity values are in conformity with those given in the
Appendix B, Table 2 of 10 CRF 20.

6.2.2. 10 CFR 50 - Licensing of production and utilization facilities. The
following paragraphs have carefully been taken into account:

- 10 CFR 50 - 34a - Design objectives for equipment to control
releases of radioactive materials in effluents of nuclear
power reactors.

- 10 CRF 50 - 36a Technical specifications on effluents from
nuclear power reactors.
- 10 CRF 50 - Appendix A - General design interim for nuclear
power plants.

6.2.3. 10 CFR 61 - Disposal of low level radioacti've waste and low activity
bulk solid waste.

-61.86 - Waste form and packaging:4

The products obtained after encapsulation comply with this
paragraph; The resins are partially dehydrated before
embedding; When encapsulating in cement, the matrix material
used dees not burn and does not suffer damage when exposed to

U
| a fire of 800 C for half an hour.

| -61.88 - Volume reduction:
; The wastes obtained after processing conform to this

paragraph, since the volume reduction ratio varies between 5

| and 15.

I
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6.2.4. 10 CFR 71 - Packaging of radioactive materials for transport and
transportation of radioactive materials under certain conditions.

71.4 Definitions:
Low specific activity material.
The products obtained after solidification conform with the

activities allowed in this paragraph.
Type A quantity and type B quantity.
The activities normally contained in the containers are below
those of Type A quantity.

6.2.5. 49 CFR 173 - ? cde for Federal Regulations - Department of Transport
Regulation.

No feature of the ATCOR/BN system is inconsistent with the
Department of Transportation Regulations set forth in Title 49
of the Code of Federal Regulations with respect to the
packaging, marking and shipment of radioactive material
generated by the process.

Specifically, the following parts of this code are applicable:
Part 173.390: Transport Groups of Radionuclides:
The redionuclides present in the solid product produced will
be the same as those present in the aqueous feed stream.
Thus, the Transport Groups of the solid proowt isotopes will
be the same as those applicable to the feed stream, primarily
Groups III and IV.

Part 173.392: Low Specific Activity Radioactive Materials:
,

it is expected that all solid material generated by the system
will qual'fy as " Low Specific Activity" material. Packaging,
marking and shipping of waste containers will be consistent
with the 00T regulations set forth in this section.

,

Part 173.397: Contamination Control:
All packages of LSA radioactive material generated will be
decontaminated per the regulations defined in this section.

6-3



6.3 MJclear Regulatory Commission Regulatory Guides.

6.3.1. Regulatory Guide 1.26: Quality Group Classification and Standards
for Water, Steam and Radioactive Waste containing Components of
Nuclear Power Plants.

It is planned to design and fabricate the hardware to Quality Group
D standards per this regulatory guide.

6.3.2. Regulatory Guide 1.29: " Seismic Design Classification".
It is expected that the hardware will not be designed as Seismic
Category I. Thus, the hardware will not be designed to withstand
the effects of the Safe Shutdown Earthquake (SSE). However, it is
expected that the system will be housed in a Seismic Category I
structure.

6.3.3. Regulatory Guide 1.42: Interim Licensing Policy on as Low as
Practicable for Gaseous Radiciodine Releases from Light-Water-Cooled
Nuclear Power Plants.

Radiciodine releases due to operation will be only a fraction of the
1 Curie per year allowed for each lwr at a site by this Regulatory
Guide. In addition, it is expected that iodine releases will result

in only a fraction of the allowable annual dose or dose commitment
to the thyroid of an individual in an unrestricted area from all
pathways of exposure. We understand that the allowable dose is 15
milllirem.

6-4
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6.3.4. Regulatory Guide 5.8: Design Considerations for Minimizing Residual
Holdup of Special Nuclear Material in Volume Reduction Operations.

Special Nuclear Material (SPN) will not be processed by the
volume reduction system. Thus, this Regulatory Guide is not
directly applicable.

6.3.5. Regulatory Guide 5.25: Design Considerations for Minimizing
Residual Holdup of Special Nuclear Material in Equipment for Wet
Process Operations.

Special Nuclear Material (StN) will not be processed in the
sysrem. Thus, this Regulatory Guide is not directly
applicable. However, design of the components is consistent
with the design philosophy set forth in Section C of the
Regulatory Guide.

6.3.6. Regulatory Guide 8.8: Information Relevant to Maintaining
Occupational Radiation Exposure as Low as Practicable (Nuclear

Reactors).
Equipment design will be consistent with the guidelines set
forth in this Regulatory Guide so as to achieve "as low as
practicable" occupational radiation exposure.,

6.3.7. Regulatory Guide 8.10: Operating Philosophy for Maintaining
Occupational Radiation Exposures as Low as Practicable.

The equipment conforms to the philosophy of Reg. Guide 8.10.
,

6.4 Nuclear Regulatory Commission

|

6.4.1. Section 11.1 - Source term.
!
I

6.4.2. Section 11.2 - Liquid haste Management System.

( Parts related to this section conform with the rules.

|
|

!
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6.4.3. Branch Technical Position - ETSB 11.1: Design Guidance for
Radioactive Waste Management Systems installed in Light-Water Cooled
Nclear Power Reactor Plants.
Bl.o.2 All tanks do not have overflow piping; a high level safety
detector closes the feed valve.
BIV.b. Some process pipes may have a diameter. smaller than 3/4" in
order to maintain certain flow characteristics. It is important for

I certain products or mixtures, to maintain a high velocity to avoid
product accunulation in the piping.

|

6.4.4. Section 11.4 - Solid Waste Mangement System.
| No remarks.,

| 6.4.5. Branch Technical Position - ETS8 11.3 - Rev.1: Design Guidance for
Solid Radioactive Waste Management Systems installed in Light-Water
Cooled Nclear Power Reactor Plant.

BI.2 Absorbants (such as vermiculite or calcium silicate) are not
used in the encapsulated products.
BII.2. There is no contemplated method for detection of free water.

| The experiments carried out up to now and the control provided by
the PCP will positively ensure a mixture solidifying without any

| residual free water.
.

| 6.5 I A E A Regulations

| The waste material produced is consistent with the recently
promulgated I A E A Regulations (1973) that will eventually become

| part of the Department of Transportation regulations covering the
packaging and transportation of radioactive materials for burial.

| Specific positions in current regulations are as described in
Section 6.2..

I

i

i

I
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7.0 QUALITY'ASCURANCE P10 GRAM

I
A'ICOR's Quality Assurance Manual has been reviewed and approved bf the

| U.S. Nuclear Regulatory Onmnission.

( 'Ihe A'ICOR Quality Assurance Program is applied throughout equipment aM
system design, fabrication, construction and test phases. 'Ibe Quality

{ Assurance Program, as applied, affords the planned and systematic action
necessary to provide adequate confidence of a component, or system's

( ability to perform satisfactorily in service. A'ICOR Subvendor Quality

Assurance Programs are surveyed prior to contract issuance to assure

( conformance with the customer's specifications.

4

{ The Quality Assurance Manager, reporting directly to the President, is
t

assigned ,xtnplete control for the project. He is responsible for

{
checking, atriiting, inspecting, or otherwise verifying that an activity

has been correctly performed as an independent, divorced from all

{
activities concerned with design, planning, procurement, fabrication or,

testing of the ccriponents or systems.

l
Attachment 7-1 provides a general outline of the A'KDR Quality Assurance

j Program A-CA-001.

*

|
A system of checks and balances is used to assure design control. Each
desigd is subjected to the following within the A'ICOR system: review,
approval and distribution prior to design acceptarre. Once a design is
completed aM accepted, it is maintained current in engineering control
files. Support drawings and specifications are similarly kept up to

date. If, for any reason, a design change is required during
construction, an approval by the Project Engineer is mandatory prior to
implementation; thereby, design continuity is maintained.

]

0218A 7.1
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-

Frequent inspections and quality audits are performed to assure quality
ccr.pliance and program effectiveness.

As part of each system, A'ITIR furnishes the followirg items:

1) Ccxaplete set of "As Built" equipment drawings.

2) Complete set of "As Built" electrical schematics.

3) Complete set of "As Built" installation drawirgs.

4) Quality assurance, fabrication and test records for non-standard
equipment.

I
5) Preoperational system start-up test results.

I
Typical O.A. data required by ATCDR for the major equipment within the
Radwaste Solidification Systems are shown within TABLE 7-1.

I
I

I

I

I

I
I
I
I

0218A 7.2
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ATTACENENT 7-1

b OUTLINE OF A'ItDR QUALITY ASSURAtCE PROGRAM A-CA-001

[
I. ORGANIZATION

[
A. Quality Assurance Manager

( l. Reports directly to the President.
2. Primary duties are to assure that the requisite quality of the

( furnished eni item is achieved.
3. The Quality Assurance Manager's authority shall be final. .

B. Quality Control (bordinator

[ 1. Reports to the Quality Assurance Manager.
2. Is responsible for maintaining the Quality Program.

[ 3. Primary duties include:

Schedule inspections and audits / evaluations.a.

[ b. Liaison with custoner ard third-party inspectors.

c. Controls inspections at vendor's facility.

[
C. Oroanizational Q1 art

{ l. See Figure 4-1.

II. QUALITY ASSURANCE PROGRAM{

A. Assures adequate confidence that equipment will perform{
satisfactorily in service.

l. 'Ihe program assures that all activities necessary to provide
{

equipment which meets customer specifications are conducted in

{
accordance with written and approved procedures.

B. 41nagement
{

1. 'Ihe Quality Assurance Manager has the responsiblity for

{
implementing the Q. A. Program arxi assessing its effectiveness.

2. Internal audits are performed to assess the effectiveness of the

{ program.

a. Results of internal audits are distributed to the

{
department managers and to the President of ATCDR.

0218A '3.
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C. Trainirg

1. Personnel performing quality related functions are trained and
qualified to perform those tasks.

2. Records of training and qualifications are maintained in Q. A.
Files.

D. Goals and Objectives

1. To provide those mechanisms necessary to assure the requisite
quality of all products furnished.

E. Disputes

1. Differences of opinion between OA/QC personnel and other

departments that cannot be resolved on a managerial level shall
be resolved in a staff meeting.

III. DESIGN CONTROL

A. Design Control Procedure assures that all design criteria as required.
by contract and specification are incitded within the design
package. As a minimum the design requirements of REX 3. GUIDE 1.143

are imposed.

B. Responsibilities
i

1. Engineering:

a. Initial interpretation of contract and specifications.

b. Interfacing associated internal departments, purchasing and
Q. A. included.
Insuring all design considerations are included within thec.

,

design package.

d. Developing Test Procedures.

e. Interfacing design requirements between vendors.
I

2. Drafting:

a. Interfacing sub-assemblies within the design package,

b. Interfacing design package within existing or proposed

buildings.

c. Maintaining drawing distribution records.
!

j 0218A 7.4
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3. Quality Assurances

Review of design package prior to release for fabricationa.

to assure applicable quality starxiards have been included.

C. Design Verification

1. All designs are verified or checked for adequacy by either of
the following:

i

| a. Formal project design review.
b. Calculational methods.

|

| c. Formal testing.

i
| D. Design Q1arge

1. Subject to the same control criteria placed on the original

( design.

| E. Design Deficiencies

1. Errors ard design deficiencies that could adversely affect
safety and operability shall be documented and corrective action
taken to prevent reoccurance.

i

!

F. Purchased Materials

| 1. The use of standard, readily available materials is encouraged.

a. Off the shelf materials approved for a similar design must

i be reviewed for suitability to any new application.

G. Individual Design Feview Pesponsibilities

1. Project Engineer.
a. Translates custcraer specifications into design

! specifications.

b. Confirms that the accuracy of technical aspects, design
specifications and that the design meets the custczner
requirements.

I 2. Design Supervisor.
Assures that all design specifications are properlya.

translated into design drawings.

0218A 7.5
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3. Design Draftsperson
a. Produces design drawirgs and recording all transmittals.

4. (bality Assurance

a. Confirms equipment meets customer quality requirements.
5. Ergineering Manager

a. Confirms the total design package meets the customer's
requirements.

IV. PROCURDENP DOQJMENP COtffROL

A. h e procurement of materials, equipment and services is accomplished
with a written Purchase Order.

! 1. Purchase Order forms are controlled and in the possession of a
limited number of irdividuals.

2. Only those individuals are authorized to release Purchase Orders.

B. Purchase Requisitions

1. All P.O.'s are written from purchase requisitions.

a. %e cognizant engineer is responsible for the technical

content, scope, design requirements, identification, oodes,
standards, and test requirements.

b. Quality Assurance is responsible for the inclusion of all

applicable quality requirements including establishirgI

witness and hold points, documentation requirements.

C. Purchase Orders

1. he official P.O. is typed from the purchase requisition.

2. he P.O. is reviewed by the cognizant engineer.

3. he P.O. is reviewed by those individuals authorized to release
P.O.'s.

I 4. Evidence of review and approval is documented by signatures on
the P.O.

!

D. Purchase Order Qianges

i 1. Omrges are acconplished with a Purchase Order Qiange Ibtice,

(P.O.C.N.)

| 2. We P.O.C.N. is controlled in the same manner as the original P.O.

0218A 7.6
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E. Spare Parts

1. P.O.'s for spare parts, replacement parts and miscellaneous
parts are subject to the controls placed on the original
equipment.

V. INSTRlCTIONS PNS AND DRMTI1GS

A. 'Ihose activities affectim quality are accmplished in accordance

with written instructions, procedures or drawings.

1. Appropriate quantitative or qualitative criteria are clearly

defined within the instructions, procedures or drawings.

B. Preparation and approval of Instructions, Procedures, and Drawings.
1. Prepared by cognizant department.
2. Reviewed and approved by cognizant department manager and

interfacing department managers.
3. Q. A. Reviews ud concurs with inspection plans, calibration and

special process procedures, trawings and specifications, and
changes, revisions or alterations to the above.

VI. DOCUMEtif CONTROL

A. 'Ihe Document Control System provides a procedural means for the

control of all documentation.

B. Document Preparation and Aporoval

1. All documents and their revisions are reviewed and approved by

the originating department manager and O. A. prior to

1 implementation.
2. Approved changes are implemented prcxnptly and all associated

I d Tumentation is promptly revised.
3. Approval of changes are normally made by the same organization

|
| approving the original document, however, approval may be made

| by designated organizations familiar with the requirements.
|
| 4. Obsolete documents are destroyed or marked VOID.

5. Customers and or vendors are directed to delete the previously

issued document.

0218A 7.7
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C. Document Identification
1. All h_=nts have an identification runnNr and title.

1
l 2. Provisions are available to identify revision status, revision

date, and revision approval.

D. Document Availability

1. All h = nts required to perform an activity are available at

the location where such activity is to be performed prior to
commencement of work.

E. Documentation Control List (D.C.L.)
1. A master list of'all internal documents has been established.

a. 'Ihe list identifies the document title, identification

number, and revision status.

| 2. Project Ibcumentation Control Lists are generated for each
project.

{ a. 'Ihe Project D.C.L. includes Purchase Order Control Book,
Specification Control List, Drawirs Log Book.

( b. 'Ihe project D.C.L. identifies the document title,
identification number, aM revision status.

VII. Cotfl'ROL OF PURCHASED MATERIAL, EQUIPMENT AND SERVICES*

A. Established measures assure that purchased items and services are

clearly defined in the procurement document.

1. All items and services are furnishx1 by veMors capable of
meeting procurement document requirements.

B. Assessment of Major Vendor Canabilities

1. Vendors capabilities are determined through the use of audits or

{
evaluations.

2. Audits aM evaluations are performed and reviewed by O.A. aM

Engineering.

3. Audit personnel are sufficiently trained in the areas to be
atriited.

0218A 7. 8
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I C. Major Vendor 02alification

1. Verdor qualification is based on the vendors capabilities to

I meet one or more of the followig : 10 CFR 71, Appendix E, 10
CFR 50, Appendix B, ANSI N-45.2, all requirements applicable to

I contract, satisfactory review of records and performance of

vendors who have provided similar equipment or services,
satisfactory results from a survey of the vendors 0. A. program.

2. Results of audits and evaluaticns are documented and kept on
file for future reference ard to assure that all required

corrective action has been implemented prior to commencement of
fabrication.

D. Inspection Requirements

1. Inspection requirements are determined prior to issuance of
procurement documents.

a. Requirements are based on the ccmplexity and importance to
safety and quality of the item to be furnished.

b. Inspection requirements are clearly defined in the

| procurement document.

2. Inspection requirements include: visual, dimensional,

| packagirg, identification, and testing.

3. Inspection records are documented and kept 'on file.

E. Documentation Requirements

1. 'Ihe procurement document identifies the documentation

requirements.

a. Documents to be prepared and subnitted.
b. Ibcuments to be retained.

F. Receipt Insoection

1. Receipt inspection assures that:

a. Equipment is properly identified

b. Documentation requirements have been fulfilled.
c. Inspection status is identified prior to storage or use.

0218A 7.9
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VIII. IDREIFICATION & CDtCROL OF MATERIAIS, PARTS AND CI21PCNDES

A. Established measures for the identification and control of materials,

I parts and ccanponents assure that only correct aM accepted items are
used, and that identification is evident at all times.

1. Identification shall be maintained on the material, part or

component to the greatest extent possible.
k * When this is not possible the equipment shall be segregateda.

ard control shall be maintained through established

k procedures.

b. Identification shall be maintained in records traceable to
| the item.

f B. Identification Requirements

1. Identification shall include job number, equipment number, and

| heat number as applicable.
2. Identification shall be permanent, legible, and shall not

| interfere with fabrication.

3. Identification shall be properly transferred to each part of an

| item when suMivided.
4. When material traceability is required the identification shall

f be traceable to the appropriate documentation.

| C. Identification Verification

1. Identification shall be verified ard documented prior to release

| for fabrication, assembly, and installation.

| IX. COtEBOL OF SPIIIAL PFNM

( A. Special Processes are acccrplished in accordance with written and
approved procedures.

( l. Q.A. aM Engineering review and approves special process
procedures to assure compliance with applicable codes,

| standards, and specifications.

| B. Procedure and Personnel Qualifications
1. All special processes are performed by qualified vendors and

( subveMors.

0218A 7.10
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2. All procedures, equipment and personnel are qualified in

accordance with applicable codes, standards, and specifications.
a. Where no code, standard or specification exists, special

processes shall be controlled through written procedures

approved by ATCOR.

C. Qualification Records
1. Qualification records of all procedures and personnel are

established filed aM kept current.

D. Special Process Verification

1. When required, the performance of special processes is verifi,ed
during in-process inspection.

2. A Certificate of Compliance is required from all vendors
performing special processes.

X. INSPECTION

A. Inspec' ions are acccxnplished through written procedures.
1. Inspections verify that activities affecting quality are

accomplished properly and in accordance with written procedures.
2. Inspection personnel are appropriately trained and qualified.
3. Records of training and qualifications are maintained and kept

current in O.A. files.

4. Inspection personnel are indeperdent arx1 do not report to those
who are responsible for the work being inspected.

B. Insoection Reauirements

1. Inspection requirements are deterrined at the beginning of a
project.

2. The requirements are outlined on the Inspection Point Program,

(I.P.P.)
3. Witness arx1 hold points are defined and shown on the I.P.P.
4. Work shall not proceed beyond a hold point until the requirement

has been verified and documented.
5. Inspections shall incitxie but not be limited to the following

(as applicable):
a. Visual Inspection

b. Dimensional Inspection

0218A 7.11



ATCOR DGINEERED SYSTD4S,110. ATC-8019-1 Revision 0

c. Visual Weld Inspection
d. In-Process Fit-Up Inspection
e. Surface Preparation, Painting, and Preservation Inspection
f. Documentation Inspection

g. Packagirx3 Inspection

C. Inspections

1. Inspection of processed items shall be performed as necessary to
assure quality.

2. When inspection is disadvantageous indirect control shall be

used (i.e. monitoring process methods, equipment & personnel).
3. Modifications, repairs and replacements are inspected in

accordance with the original design and inspection requirements
or acceptable alternatives.

XI. TESP COtfrROL
,

A. The Test (bntrol Program assures that all testing required to

demonstrate that an item wil perform satisfactorily is identified,

performed, and documented.

1. All testing is performed in accordance with written test

procedures which incorporate or reference the requirements and
acceptance criteria contained within the design and procurement
documents.

B. Test Procedure Preparation and Approval

1. Test Procedures are prepared by the Engineering Department.
2. The procedures are reviewed and approved by the Engineering

Manager and O.A.

3. The procedures incitrie:
a. Acceptance criteria as described in design documentation.
b. Test performance instructions
c. Prerequisites
d. Requirements for witnessing test performance

e. Requirements for recording, documenting arx1 reporting test
results.

0218A 7.12
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4. When required the vendor prepared test procedure shall be

sutmitted and approved prior to use.
a. 'Ihe procedure subnittal requirement is defined in the

procurement document.

C. Test Requirements

1. 'Ihe procurement document identifies all tests which shall be

performed and reported.

D. Test Results

1. Actual test results are documented, signed by qualified test
personnel, reviewed by O.A. and Engineering prior to acceptance.

2. Test results are maintained in O.A. files.
3. Madifications, repairs and replacements shall be tested in

accordance with the original requirements or acceptable
alternatives.

XII. CotfrBOL OF MEASURING AND TEST EDUIPMENT

A. All measurirs3 aM test equipment is provided, utilized and maintained'

by veMors.

1. All equipment used for inspection testing and acceptance of an
item shall be of the proper type, range and accuracy.

2. Test equipment shall be used by qualified personnel only.

B. Equipment Accuracy and Calibration;

1. Accuracy shall be assured by identification, calibration

stickers, and records traceable to national standards.

I 2. In-house reference and transfer standards shall be traceable to

national stardards.

3. Measures shall be established to assure that when test equipment
'

is fourd to be out of calibration A'IIDR Q.A. is formally

notified and that the validity of inspections performed using

defective equi rent is documented.I

0218A 7.13
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C. Calibration Status

1. Records shall be maintained for all measurire and test equipment

and shall include:
a. Frequency of calibration
b. Date of last calibration
c. Date of next calibration required

d. Present calibration status

D. Measurira and Test Equipment Verification

1. 'Ihe above requirements shall be verified prior to veMor
selection, aM shall be under the surveillance of A'ICDR Q.A.

XIII. HANDLDO STORAGE AND SHIPPING

A. All activities associated with handlire, storage, shippirg, etc. are

performed through the use of written procedures / instructions to
prevent damage, deterioration and loss.

B. Handling, Storage, and Shipping Requirements

1. 'Ihe Project Engineer shall establish and document the
requirements for the above activities within engineerire
specifications and procurement documents.

2. Special procedures shall be prepared and adhered to for

i critical, sensitive, and high value articles.
4

3. All required shipping papers shall be prepared and maintained on
file.j

|
C. VeMors capabilities

i 1. A'ICOR Q.A. shall assure the vendor's capabilities to conform to

|
the above requirements.

2. Compliance shall be verified during surveillance inspection.
i

l
XIV. INSPECTION, TEST AND OPEPATIlO STATUS

,

A. Prior to veMor selection it shall be verified that the verdor has

| aM implements documented measures to identify inspection and test
status.

| 0218A 7.14
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1. Measures shall assure that testing and inspections are performed
as required, and the status is known throughout fabrication.

,

2. Non-conforming items shall be clearly identified.

( B. Fabrication Status

1. W e inspection and test status shall be maintained by status
( indicators.

2. The measures shall assure that only those items which have

( passed required inspections and tests are used, installed ani
operated.

3. The measures shall include controls for the use of the status
indicators including the authority for the application and

removal of the indicators.

( C. Installation, Test and Start-Up Status

1. The facilities established tagging procedures shall be used.

( 2. The status of non-conforming, iuoperative or malfunctioning
equipment shall be identified to prevent inadvertant use.

(
D. Waiving Inspections and/or Tests

( 1. Bypassing inspections and tests shall be avoided to the greatest
extent possible.

( 2. When bypassing becones necessary, it shall be procedurally
controlled.

a. Those steps bypassed shall be documented and reviewed by(
Q.A. and Engineering.

[
XV. NON-CDr&DRMIlli MATERIAIE, PARTS OR 0:14PONENTS

A. Prior to vendor selection it shall be verified that the vendor has
and implements measures for the identification, segregation,
disposition, and notification of non-conforming items
1. A planned procedure for action on non-conforminmg items shall be

[
established by the vendor and approved by ATCOR.

( 2. Non-conforming items shall be tagged and physically segregated

from other materials whenever possible.

( 0218A 7.15
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3. When physical segregation is not possible another means of

identification shall be provided.

B. Non-conformance Notification and Disposition

1. he vendor shall provide formal notification to ATCOR's Q.A.
Manager.

a. he formal notification shall include a ccanplete

( description of all non-conformance, reconsnended disposition
and justification.

( b. If repair or rework is required written procedures shall

also be subnitted.
2. h e Q.A. Manager shall generate a Non-conformance Report

(N.C.R.) and subnit to Engineering for recommended dispostion.
3. When Ergineering disposition is complete, the O.A. Manager shall

make the formal disposition.

a. he vendor shall be formally notified of the required

action to be taken.
4. he ccrapleted N.C.R. includire formal disposition, shall be

maintained in Q.A. files.

[
C. Inspection of Disoositioned Non-conformances

( l. All non-confor: airs items requirity repair or rework shall be
re-inspected ard re-tested by a method at least equal to the
original requirements.

XVI. CORRECPIVE ACTION

[
A. Measures have been established to assure that corditions adverse to

quality and safety are promptly identified and corrected as soon as

[ practicable.

B. External Corrective Action
1. When any adverse conditions occur, the Q.A. Manager shall

document the condition, investigate the problem to determine the
cause, determine required action to correct the problem at hand,

( ard initiate the corrective action required to preclude

repetition.

( 0218A 7.16
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2. All of the above actions shall be documented, reported to

management and maintained in project files.

C. Internal G rrective Action

1. G rrective actions required on a company level shall be
dev ==nted, reported to management, maintained in O.A. files,
and verified during internal audits.

D. Corrective Action Follow-up

1. Corrective action required to preclude repetition shall be
verified during subsequent inspections and evaluations.

XVII. QUALITY ASSURA?CE RECIRDS
4

A. Measures have been established to assure that sufficient records are
prepared as work is performed to furnish documentary evidence of the
quality of items and of activities affecting quality.

1. These records shall be consistant with the applicable codes,

staMards, specifications and contracts.

2. The records shall be adequate for use in management of the-

program.

3. The O.A. Manager shall prepare a list of all required in-house
and project records.

B. Inspection and Test Records

| 1. Shall identify the item being examined, the type of examination,
date and results incitriing acceptability.

| 2. The inspection / test records shall be signed, initialed or
stamped by the inspector or data recorder.

| 3. Any deficiencies found shall be documented as well as the
corrective action necessary to correct the deficiency includire

j verification of re-inspection or re-test.

C. Record Identification

1. All O.A. records are identifiable and retrievable.
,

| 2. A list of required records and their storege locations shall be

|
::nintained by 0.A.

( 0218A 7.17
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3. All O.A. records shall be avilable for review by the custmer

,

and/or his authorized representative.
4. Records shall be subnitted to the custoner as required by

contract.

I
D. Record Retention

1. After shipment, the records shall be retained at a minim"n of 5
years unless required by contract to retain the records for a
greater length of time.

2. Records shall be retained in a suitable environment to minimize
damage, deterioration and prevent loss.

XVIII. AUDITS

A. The audit system consists of planned internal and external audits and
evaluations.
1. Atxlits and evaluations assure ccepliance with the Q.A. program

aM assess the effectiveness of the program.

I
B. Audit / Evaluation Frequency

1. Atxlits/ evaluations are corrlucted at periodic intervals based on
the complexity of the activities being performed.

2. Internal audits are normally conducted once every 12 months.
a. Unscheduled audits may be performed more frequently in

specific areas.

b. Internal audits are performed on a rarxica, unannounced
basis to assure effectiveness and prompt disclosure of

deficiencies.

c. Results are documented and reviewed with management.

d. Deficiencies are documented as well as the corrective
actions necesary to correct the deficiency.

e. Results of verdor atrlit/ evaluations are reviewed by ATCOR

management to determine acceptability of the vendors
capabilities.

4. Atrlits may be performed more frequently as deemed necessary by

the O.A. tnager.

- _ _ _ _ _ _ __ _ _ _ _ _ _
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C. Audit Personnel

1. All audits are perfornied by personnel not having direct
responsibilites in the areas being audited.

2. Audit personnel shall have experience or trainire ccamensurate
with the scope, ccznplexity or special nature of the activities

beirs auditel.
3. When required, representatives from various departments may be

called upon for technical advice or assistance.

!
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b 8.0 RESEARCH & DEVEIDPMENT PROGRAM '

r 'Ihe research and development effort associated with the development of
L the NITDR/BN Process is described in Appendix 3 - EXPERIMENTAL BASIS.
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b 9.0 OPERATING EXPERIENCE

b 9.1 A'ICOR ENGINEERED SYSTEMS, A CHEM-NUCMAR CI:MPANY

b A'ICOR has provided Radwaste Solidification and Processing Systems to
nuclear power plants both in tha United States and overseas. A'IIDR

( systems have been designed to process and solidify wastes for both BWR
ard PWR plants. These projects have included system design, equipment

[ fabrication, system integration, quality assurance, start-up supervision,
system performance testing ard complete system documentation, including

( installation, operation and maintenance manuals. A summary of ATOOR's

experience in radie ctive waste solidification systems is shown on Table

[ 9-1.

[ A'ICOR has been assigned patent #3883441 by the United States Patent
Office for the A'IIDR Solidification System. 'Ihis patent, covering

[ continuous in-line mixing of radioactive waste metered from a waste tank
ard cement metered from a cement bin, describes the basic inventions

[ developed by A'ICOR.

[ Operatirg experience of the A'ITDR Solidification System in nuclear power
plants has provided a solid demonstration of the validity of the A'IIDR
approach. A'ICOR through these installations has gained experience and
data covering a wide range of operating corditions. 'Ihis data and plant
operating experience has resulted in the constant improvement in
equipment reliability ard ease of operation that caaes only with vast

[ acounts of in plant operating experience.

{ A'ICOR's parent company, Q1est-Nuclear Systems, Inc. , Seattle, is a
recognized leader in radioactive waste processing, transportation ard

{
disposal. Q1em-Nuclear operates both radioactive and chemical waste
disposal sites in the United States.

[

[
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{ 9.2 BEIGOtRJCIEAIRE

l Belgonucleaire was in charge on behalf of the Nuclear Study Center in
Mol, Belgium (CEN/SCK), of the operation of the Mal Waste Treatment

I Station fran the time it was opened in 1960 until 1980. During th is
time Belgonucleaire was responsible for the design and installation of

| the radioactive waste processing systems installed at Mol.

[ 'Ihe first bituminization unit was erected in Mol in the early sixties and

it is still in operation for the daily needs of the station. It was

basically built for the incorporation of filtercakes (obtained at the end
of the low ard medium level wastes process) into hot bitumen, the
residual water contained in the cakes being evaporated by the heat

transmitted through the bitumen. 'Ihe process has a capacity of one drum
every 8 hours.

f Following the successful operation of this system, it was decided to
redesign the system, introducing a volume reduction (VR) step prior to

f the encapsulation of the residues, to meet the requirement of limiting
solidified product volumes. 'Ihe construction of a " Pilot VR System" was

k initiated in 1969 and this was put into operation in 1971 for extensive
testing of the design, its characteristics, efficiency and operational

f behavior. Practical solutions to the problems of borates, ion exchange
resins, etc., were developed by refining the pretreatment, the drying

( technique and the process parameters. 'Ihis Pilot System utilized the
design principle of three separate process steps:

( -pretreatment of the feed solutions;
-drying of the pretreated solutions (VR);

( -incorporation of the dried solids in the solidification matrix.
'Ihis basic process has become the AVRS-80 System described in this

{ Topical Report.

<

l
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In 1974 an industrial bituminization unit was studied and built for an
800 tWe IMR power plant in Sweden. It utilized the same principles,

general flow sheet and types of equipment supplied in the pilot unit
tested in ibl. 'Ihe emissioning test of this industrial unit with a

capacity of 5 drums of conditioned product per working day was performed
in 1979 - 1980.

As part of a continuing program of process improvements, a new research
and development program was initiated. 'Ihe complementary aims of this
new program were:

-improvement in the drying technique with application to the
miscellaneous waste types (to obtain a better efficiency and dried
product quality) aM testing of drying equipment from several
potential manufacturers;

-investigation and ccanparison of the incorporation conditions and of
the solidified products properties for a series of typical dried

solids and the three main solidification matrix materials: cement,

bitumen and polymer.

One of the major problems to be solved was the wide variety of dry solids
content aM characteristics to be handled while at the same time
obtaining an acceptable evaporation capacity for a reasonable equipment
size. 'Ihe design proved effective in solving the problems mentioned
above and in particular solved the problems associated with the
" difficult to handle" nature of some of the solids as they go frcxa " wet"
to " dry".

In 1978, a VR aM Solidification System contract was awarded to
Belgonucleaire to study and construct for the TIIRNGE 2 PAR power station
(Belgium) a VR system using this technology. This plant is a direct
application of the latest Volume Reduction Process for stationary
combined volume reduction / solidification units. Start-up and operational

testing is now scheduled for mid-1982. This plant uses cement as the
birrier.

0127A 9.3
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Belgonucleaire acted as Architect - Engineer for the Eurobitum plant frm

the conceptual study up to the operational test. This plant bituminizes

the medium activity wastes of the HJROCHDiIC fuel reprocessirg plant and
is now in industrial operation.' '1he conceptual and detailed design of a
similar installation in Japan has also been carried out.

Table 9-2 summarizes BN's experience.

9.3 THE ATCOR/BEU3ONUCLEAIRE VOLGE REWCTION PROCESS

. Based on the extensive experience AIO3R has had in solidification systems
(18 Cement and one Dow) and the intensive research and development

experience and capability as well as field experience at Belgonucleaire,
a licensing arx1 joint venture effort has been initiated to market this

ccInbined expertise. Work continues at the Pilot Facility at Mol, Belgium

in the areas of continued testing of residues and, in particular, in

process and equipment improvement arx1 modifications. Testing is
presently in progress on an inproved mixer design ml on an evaporator
configuration that will reduce facility costs, improving materials

handling and increase reliability.

The facility at Mol is available to our clients as a valuable tcci to

demonstrate the effectiveness of the ccrabined A700R/BN VR Process. This

facility contains industrial size equipment and is capable of full scale

tests working with all types of simulated IWR effluents. The testing

program incitries an extended investigation of the detailed performance of
the system arx1 all its prccess parameters.

i
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'

TABLE 9-1
'

'.,

A'ItrR PAILASTE SOLIDIFICATION EXPERIENQi, ''

, ' ,
i

' ' '
SYSID4 5

DELIVERI PURCHASER / PLAT 7f SYSTD4 DESCRIPTIQi /,

1972 NORDIERN STATES IGER COMPANY Continuous In Line - Drt2n Filling
(Monticello-548MWe-BiR) Mascnry Cement

1974 IORDIERN STATES POWER COMPAW, Continuous In Line - Drum Filling
(Prairie Island-106&Me-BiR) Masonry Cerent

1974 WISCaiSIN PUBLIC SERVICE ODMPANY Continuous In Line - Drum Filling
(Kewaunee-54Q Me-B1R) Masonry Cement

1974 BOSION EDISOti COMPANY ' Contintous In Line - Liner Filling
(Pilgrim-67Gue-PWR) Cement

1975 DUQUESNE LIGrf COMPANY Continuous In Line - Liner Filling
(Beaver Valley-852:4fe-PWR) Masonry Cement

1975 SUMI'IGO & 'IOKYO EIEC.BiR.CD. Continuous In Line - Drum Filling
(Test Facility) Cement

1976 CINCINNATI GAS & ELECTRIC 00. Continuous In Line - Drum or Liner
(Zimmer-81GMe-BWR) Filling - Masonry Cement

1976 TENNESSEE VALLEY aim ORITY Continuous In Line - Liner Filling
(Bellefonte-1213FWe-PWR) Masonry Cement

1976 IDtB ISIAND LIGff CJMPANY Continuous In Line - Liner Filling
(Shoreham--820bMe* BWR) Cement

1977 TAIWAN ICWER COMPANY Continuous In Line - Drum Filling
(Kuo-Sherg-1102:41e-BiR) Cement

1977 WIScaiSIN ELD:,TRIC POWER CD Continuous In Line - Drum or Liner
(Point Beach-497:4fe-RiR) Filling - Masonry Cement

1977 Q4AHA PUBLIC POWER DISTRICP Continuous In Line - Dra or Liner
(Ft. Q11houn-457)Me-RiR) Fillire - Masonry Cement

C127A 9.5
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! A'ICOR EtGINEERED SYSTDiS,11C. A'IC-6019-1 Revision 0
TABLE 9-1 (cont'd)

{
A'IE)R RADWMirE SOLIDIFICATION EXPERIEtEE

(
1 SYSTDi

{ DELIVERY PURCHASER /PIANT SYSTD4 DESCRIPTION

1979 TEXAS UTILITIES Continuous In Line - Liner Filling

[
(Commanche Ibak-ll5GMe-PWR) Masonry Cement

{
1979 TAIWAN POWER COMPANY Continuous In Line - Drum Filling

(Maanshan-100GMe-PWR) Cement and Lime

1980 KOREA ELECTRIC CJMPANY Continuous In Line - Drum Filling
(Units 5&6-100GMe-PWR) Cement and Lime

h
1981 N.I.R.A. ENEL, ITALY Continuous In Line - Drum Filling

(Cirene-4GMe) Cement and Lime

1980 WERZAS ELECTRICAS DE CATAIIJNA G ntinuous In Line - Drum Filling
Spain (ASCO, Unit 2-88GMe-PWR) Cement and Lime

1980 QIDi-NUCLEAR SYSTDiS, INC. In-Gntainer Mixing for Linar
(bbbile Solidification Sys.) DOW Media and Cement

(
1981 IBERDUERO SA Continuous Ih Line - Drum Filling

(C.N. de Lemoniz-90GWe-PWR) Cement ard Lime

1981 LORIHEASP UPILITIES In-Container Mixing for Liner
f (Millstone-652/828MWe-BWR/PWR) DOW Media

{ 1981 FUERZAS ELEC. DE CATMJJta SPAIN Continuous In Lirse - Drum Filling
(ASCO, Unit 1-880MWe-PNR) Cement and Lime

f
1982 CINOtMEALTH EDISON In-Container Mixing for Liner

(Quad Cities-80GMe-BWR) DOW Media

1983 KOREA ELECTRIC CDMPANY Continuous In Line - Drum Filling

| (Units 7&8-100GMe-PWR) Cement and Lime

i 1983 NORDIEAST UTILITIES In-Container Mixing for Liners
(Millstone-115GMe-PWR) DOW Media

j 0127A 9.6
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TABLE 9-1 (cont'd.)
A'ITDR

RD4CfrZ OPERATED HANDLHG SYSTD4S EXPERIEtCE

(CARTS, 'IURNTARIPR, AND CDtNEYORS)

I SYSTD4
DELIVERY PURCHASER / PLANT SYSITM DESCRIPTION

I 1972 NORIHERN STATES POWER CCNANY Modification of a process aisle drum
(Monticello-5484We-BWR) transfer cart

I 1974 NORDERN STATES POWER CMPANY Remote controlled drum process aisle
(Prairie Island-1060tMe-PWR) and ctorage aisle conveyor system

with automatic positionirg

I 1974 WISCCNSIN RJBLIC SERVICE CCNPANY Remte controlled drum process aisle
(Kewaunee-540tWe-PWR) and storage aisle conveyor system

with autcmatic positionirg; a 35 Ton
remote controlled cask Transfer Cart

1976 CI!CH2ATI GAS & ELECTRIC CO. Remote controlled 7 1/2 Ton turn-I (Zimmer-810MWe-BWR) table for remote sequential fill
and cap closure operations

1976 TENNESSEE VALLEY AUIMORITY Renote controlled 5 Ton transfer
. (Bellefonte-1213:Me-PWR) cart system

1976 IING ISIAND LIGiff CDMPANY Remote controlled 10 Ton processI (Shoreham-820MNe-BWR) aisle tranfser cart system

1977 TAIWAN POWER CJMPANY Remote controlled drum process aisle
(Kuo-Shen 3-1102MNe-BWR) ard storage aisle conveyor system

with automatic positioningI
1977 WISCCNSIN ELECTRIC POWER CD Remote controlled 5 Ton processI (Point Beach-497;&e-PWR) aisle cart for sequential fill and

cap closure operations of various
size linersI

1977 OMAHA PUBLIC NWER DISTRICT Remote controlled 7 1/2 Ton processI (Ft. Calhoun-457MWe-PWR) aisle cart for sequential fill and

cap closure of liners or drums

I
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TABLE 9-1 (cont'd)
A'ICOR

RDUPE OPERATED HANDLING SYSTDiS EXPERIDCE

(CARIS, TURtfrABLES, AND COtNEYORS)

SYSrat
DELIVERY PURCHASER / PLANT SYSTD4 DESCRIPTION

|
1979 TEXAS UPILITIES Remote controlled 6 Ton process

(Commanche Peak-ll50 Me-PWR) aisle transfer cart

k

1979 TAINAN POWER COMPANY Remote controlled drum process aisle

{ (Maanshan-100CoMe-PWR) ard storage aisle conveyor system
with automatic positioning
5 Ton - 8 drum capacity remote

|
controlled storage to shipping cart

1980 KOREA ELECTRIC CaiPANY Remote controlled drum process aislej
(Units 5&6-1000FMe-PWR) and storage aisle conveyor system

with automatic positioning

1980 EUERZAS ELELTRICAS DE CATALUNA Remote controlled drum process aisle
Spain (ASCO, Unit 2-880bMe-PWR) and storage aisle conveyor system

with autcmatic positioning

1981 NORDEAST UTILITIES Renote controlled 36 Ton capacity
(Flillstone-652/828MWe-BWR/PWR) cask transfer cart

1981 FUERZAS ELEC. DE CATALUNA SPAIN Remote controlled drum process aisle
(ASCO, Lhit 1-880MWe-PWR) ard storage aisle conveyor system

with automatic positioning

1983 KOREA ELECTRIC CJMPANY Remote controlled drum process aisle
(Units 7&8-1000bMe-EWR) and storage aisle conveyor system

with automatic positioning

|

|

0127A 9.8

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _

j



ATCOR E!GINEERED SYSTENS, INC. ATC-8019-1 Revision 0
TABLE 9-1

ATIDR

RDorE OPERATED AUXILIARY SYSTEMS EXPERIENCE

(CAPPERS, DEX:ON AND SMEAR STATIONS)

SYSrEM
DELIVERY PURCHASER /PIAVP SYSTEM DESCRIPTION

1972 NORDERN STATES POWER COMPANY Remote drum decontamination
(Monticello-548We-BWR) System

1974 NORDERN STATES ECWER COMPANY Remote drum capper - ring clamp / bolt
(Prairie Island-1060 We-PWR) closure system and a remote

decontamination system

1974 WISCalSIN PUBLIC SERVICE (DMPANY Remote drum capper - ringclamp/ bolt
(Kewaunee-540Ne-PWR) closure system and a remote

decontamination system

1975 DUQUESNE LIGHf COMPANY Remote liner decontamination system;
(Beaver Valley-852Ne-PWR) Remote liner cover closure device.

1976 CIT.INtATI GAS & ELECTRIC (D. Remote capper - ring clamp / bolt
(Zimmer-810MWe-BWR) closure system for drums and liners

1976 TENNESSEE VALLEY AUDORITY Remote liner cover closure device
(Bellefonte-1213tWe-PWR)

1976 IONG ISLAND LIGff CCMPANY Remote liner capper - ring clamp / bolt
(Shoreham-82CNWe-WR) closure system

1977 TAIWAN POWER CCMPANY Remote drum capper - ring clamp / bolt
(Kuo-Sheng-1102We-BWR) closure system; remote decontamination

and smear station systems

1977 WISC21 SIN ELECTRIC POWER CD Renote liner cover closure device
(Point Beach-4973fe-PWR)

1977 O W R PUBLIC POWER DISTRICT Remote capper - ring clamp / bolt closure
(Ft. Calhoun-457Mie-PWR) system for drums and liners

1979 TEXAS UTILITIES Remote liner capper - ring clamp / bolt
(Conmanche Peak-ll50MNe-PWR) closure system

0127A 9.9
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TABLE 9-1 (cont'd)

( AKDR

RocrE OeeRATED Aux 1uARr SYyrms ExPEaIDcE

( (CAPPERS, DEIDN AND SMEAR STATIONS)

SYSrm
DELIVERY PURCHASER /PIANP SYSTEM DESCRIPTICH

{

1979 TA1HAN POWER C EPANY Pr4te drum capper - ring clamp / bolt
{ (Maanshan-1000We-PWR) closure system; remote decontamination

and war station systems

[
1980 KOEEA ELECTRIC COMPANY Renote drum capper - ring clamp / bolt

(Units 5&6-1000MWe-PWR) closure system; remote decontamination
[ and smear station systems

b 1981 N.I.R.A. ENEL, ITALY Remote drum capper - ring clamp / bolt
(Cirene-40We) closure system

1980 FUERZAS ELECTRICAS DE CATAIRA Remote drum capper - ring clamp / bolt
Spain (ASCO, Unit 2-880 me-PWR) closure system

1980 OIEM-NUCLEAR SYSTDiS, INC. Crimp-a-Cap remote drum
( (Mobile Solidification Sys.) closure system

b 1981 IBERIXJERO SA Remote drum capper - ring clamp / bolt
(C.N. de Iemoniz-900MWe-PWR) closure system

[
1981 IORTHEASP LTTILITIES Crimp-a-Cap rennte drum closure

(Millstone-652/828MWe-DWR/PWR) system

1981 EUERZAS ELEC. DE CATALUNA SPAIN Remote drum capper -ring clamp / bolt
( (ASCO, Unit 1-880Ne-IMR) closure system

( 1982 CON 0 WEALTH EDISON Crimp-a-Cap remote drum
(Quad Cities-800MWe-BWR) closure system

[
1983 KOREA ELECTRIC CJMPANY Remote drum capper - ring clamp / bolt

(Units 7&8-1000MWe-PNR) closure system; remote decontamination
( and smear station systems

1983 NORDIEAST UTILITIES Crimp-a-Cap remote drum closure
(Millstone-ll50MNe-PWR) System

0127A 9.10
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ATCOR DUINEERED SYSITNS, INC. AT -8019-1 Revision O
TABLE %2

RFletWUCMAIRE
[ RADWASTE SYbTDtS EXPERIENCE

SYSTDi
DELIVERY PUICHASER/ PLANT SYSPD4 DESCRIPTION

1960 Belgian Nuclear Reasearch Ctr. Asphalt Solidification of
Belgium Filtered Flocculates

1%2 Garching Nuclear Center Asphalt Solidification of
W. Germany Filtered Flocculates

1964 ISPRA EURA704 Nuclear denter Asphalt Solidification of
Italy Filtered Flocculates

1968 Zwierck Nuclear Center Asphalt Solidification of
Ibland Filtered Flocculates

| 1970 Eurobitum & Eurostorage Asphalt Extruder of
Belgium Pbwer Plant Waste Liquids

1974 PNC Reprocessing Plant Asphalt Extruder of
Japan Ibwer Plant Waste Liquids

1980 Forsmark 1 & 2 Evaporation to Solids,
Sweden Solidification in Asphalt of

BWR Waste Liquids

1981 Tihan3e 2 Evaporation to Solids,
Belgium Solidification in Cement of

| Waste Liquids
.

(
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10.0 PobN ATIDE2R ANALYSIS
(

The ATCOR AVRS-80 Volume Reduction System is designed to prevent the release

of radioactive material to the radwaste processig building in the event of an
almormal situation. Furthermore, the selection and testing of the equipment
has been influenced by the possible accident conditions described below to
minimize the release of radioactivity and exposure of the operators required

| to recover from the accident.

10.1 IDSS OF POWER

( Ioss of electric paer stops the processim capability of the volume reduction
system by stopping the rotation of the intensive dryer shafts and stopping the

|
addition of heat input for the drying process, the remainder of the process
pumps are stopped. To ensure positive waste feed stoppage, the waste inlet is
provided with a valve which shuts on loss of electric power. Automatic
*1.ushing of the feed lines is initiated on loss of power to prevent plugging

ne lines by the waste slurry.

l
stim conducted at the pilot plant to simulate this coMition has shown that

ae dryer can be restarted af ter the loss of power even when the dryer is

|
filled with waste prior to the loss and when the mixing section is being used <

to solidify waste. The self wiping abilities of the dryer allow the dryer to
re-start aM break up any .1.arge aggregates of the dried product or solidified
product which are present inside the dryer.

I
10.2 IDSS OF 000LI!G ETER

The effect of a loss of cooling water is to increase the pressure in the
coMenser aM to allow the mixing section of the intensive dryer to heat up.
Typically, the increase in system operating pressure is experierred prior to
the effects of the increased mixing temperature to be detected. An alarm on
the system operating pressure notifies the cperator that cooling water flow
has decreased. The operator can then decide either to re-establish flow or to
stop processing waste in a controlled nanner, if flow cannot be re-established.

| 0128A 10.1
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