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Abstract 

A new a$y active facility has recently been built and commissioned at 

Harwell. The design is based on the remotely removable box concept which has 

evolved in Europe. Components available commercially from various European 

countries are used. The facility represents the latest in remote handling 

technology as applied to post irradiation examination and research and 

development work. Details of the design and experience in commissioning the 

new facility are outlined. 



1. In t roduc t ion  

A recent  add i t ion  to  t h e  a c t i v e  handling c a p a b i l i t i e s ,  which a r e  

a v a i l a b l e  a t  Harwell f o r  h i r e ,  i s  a new ac t ive  spy-facility b u i l t  p r i n c i p a l l y  

f o r  undertaking chemical and a l l i e d  research and development work. The 

des ign  ( l s 2 ) i s  based on the use of remotely removable containment boxes, it 

achieves a high degree of f l e x i b i l i t y  i n  app l i ca t ion  and minimises r a d i a t i o n  

exposure cons i s t en t  with the  ALARA pr inc ip le .  

Experience has shown t h a t  s i g n i f i c a n t  advances i n  remote handling 

technology o f t en  tend t o  occur a s  new f a c i l i t i e s  a r e  b u i l t .  Consequently 

a spec t s  do not necessa r i ly  evolve continuously and developments occur a t  

d i f f e r e n t  r a t e s  and i n  d i f f e r e n t  pa r t s  of the world. 

I n  designing t h i s  new f a c i l i t y ,  a d e l i b e r a t e  attempt was made t o  advance 

t h e  p reva i l ing  remote handling technology. The des ign  c r i t e r i a  t ha t  were 

adopted, have been reviewed c r i t i c a l l y  and, fol lowing the recent  experience 

i n  completing the  commissioning of t h i s  new f a c i l i t y ,  recommendations a re  

made f o r  poss ib l e  improvements. 

2. Review of t h e  Design Concept 

From a review of the  na ture  of the work being undertaken i n  the  e x i s t i n g  

research  l a b o r a t o r i e s  and of o the r  l abora to r i e s  (3-5) having a s i m i l a r  

a p p l i c a t i o n ,  i t  was decided t h a t  the basic  design of the new f a c i l i t y  should 

be based on the  use of removable containment boxes. 

The use of boxes, t o  conta in  rad ioac t ive  ma te r i a l s  and loca ted  behind a 

b i o l o g i c a l  s h i e l d  t o  minimise r ad ia t ion  exposure, o r i g i n a t e d  i n  the  e a r l y  

days of the Nuclear Industry.  However, as  the concept of using boxes has 

evolved so they have changed from being fixed i n s i d e  the sh ie ld ing  t o  

becoming removable by remote means. This evolut ion is p r i n c i p a l l y  appl icable  

t o  f a c i l i t i e s  used f o r  pos t - i r r ad ia t ion  examination ( P I E )  and research and 

development (R&D) work r a t h e r  than i n  l a r g e r  p l a n t ,  although some aspects  a r e  

app l i cab le  t o  both. 

I n  simple terms the  box is now regarded as  a modular u n i t  which i s  

loca ted  i n  a b i o l o g i c a l l y  shielded cubicle  and operated using conventional 

remote handling technology. Hence the number of modular u n i t s  or  the s i z e  of 

t h e  f a c i l i t y  i s  l imi t ed  only by the  space and the  funding t h a t  is avai lab le .  



For this particular facility the constraints imposed led to the building 

of five shielded cubicles or cells (Figure 1) and the purchasing of six 

modular units or boxes. The additional box was purchased to ensure that a 

fully commissioned one could be made readily available for use in the cell 

line once a working location was free. It is intended that boxes will be 

used in a cyclic manner, as will be explained later. 

Once an active box has completed the intended campaign of active usage, 

it will not be decontaminated in situ, but will be transferred to an 

additional cell, attached to the cell line, specifically for decontamination 

and decommissioning purposes (Figure 1). The box decommissioning cell is 

fully equipped (Figures 2 & 3)  to enable a box to be opened, emptied and 

decontaminated ready for reuse, without the need for man intervention in the 

radiation environment. Integral with this cell is a glove box area (Figure 

1) which is accessible through a radiation lock and is therefore available 

for 'hands-on' maintenance or repair of plant and equipment, once the source 

of radiation has been removed. 

Boxes are moved between locations, at the rear of the cell line, using 

a box handling machine (Figure 4). The machine(2) can be used either 

manually or remotely. To install a box in a cell position, the box is placed 

on the arms of the fork lift support, which is attached to the removable rear 

shield door. On closing the door the box enters the shielded working 

location and is then lowered onto a support plinth for operational purposes 

(Figure 2). The plinth carries the services to the box and is the datum to 

which each cell is built to ensure interchangeability of the boxes. To 

remove a box, the process is reversed and the box handling machine is used in 

its remotely operated mode within the fully shielded transfer area. 

Although, of necessity, aspects of the facility are fixed dimensionally 

and positionally there is sufficient flexibility so that changes can be made 

and new components or equipment can be readily introduced as they become 

available. Also the shielding structure can be dismantled, either to be 

rearranged for alternative use or to be sent for conventional disposal, thus 

allowing the area to be decommissioned readily to a greenfield site. 

3. Box Design 

An isometric view of a typical box is shown in Figure 5. The size, 

which is approximately 2.4m X 1.8m X 2.5m, is dictated by the spatial 

location and reach of the standard master slave manipulators. 



Each box conta ins  ports  f o r  the manipulators,  t r a n s f e r s  and 

in terconnect ion;  t he re  a re  a l so  f i l t e r s ,  windows, a  h o i s t ,  a  r ea r  access  door 

and s e r v i c e  panels ,  t o  which a  range of connections can be attached. 

The boxes were constructed from s t a i n l e s s  s t e e l  p l a t e  preformed s e c t i o n s  

welded together  to  give a  smooth i n t e r n a l  p r o f i l e  with rounded corners.  The 

welds were eventua l ly  ground t o  a  f l u s h  f i n i s h  and the  i n s i d e  sur face  of the  

box e l ec t ropo l i shed .  Experience has shown t h a t  t h i s  f i n i s h  is  more r e a d i l y  

decontaminated than an untreated sur face ,  e s p e c i a l l y  i n  r e l a t i o n  to  c leaning  

up chemical s p i l l s .  

For reasons of s t rength  and s t a b i l i t y ,  the  box i s  mounted in s ide  a  

support  frame (Figure 5). The framework then provides t h e  means by which a 

box is moved and g ives  the add i t iona l  s t r eng th  necessary f o r  support ing such 

f e a t u r e s  as  t h e  in-box ho i s t .  The base of the  frame has loca t ion  po in t s  f o r  

pos i t i on ing  t h e  box on the arms of the fork  l i f t  and on the p l in th .  Support 

l e g s  a r e  a l s o  f i t t e d  s o  tha t  the un i t  i s  f r e e  s tanding  when not i n  use. The 

top of t h e  framework connects t o  the box handling machine, an operat ion which 

can be done remotely and under computer cont ro l .  

A l l  of t h e  boxes have been manufactured t o  ?: 2mm to lerance  l i m i t  

s p e c i f i e d  between the  cent res  of the various po r t s  and they have subsequently 

been shown t o  be interchangeable i n  the f i v e  c e l l  working pos i t ions .  Apart 

from some panel deformation, they have an acceptable e lec t ropol i shed  i n t e r n a l  

f i n i s h  and, when f i t t e d  with windows and sealed po r t s ,  they have met the  

s p e c i f i c a t i o n  given f o r  the pressure and leak  t e s t i n g .  

They have been found r e l a t i v e l y  easy t o  handle i n  the manual mode f o r  

l o c a t i o n  i n  the  commissioning and working areas.  T r i a l s  on the  f u l l y  

automated movement under computer cont ro l  a r e  s t i l l  i n  progress ,  mainly t o  

prove and modify the  computer software. Su f f i c i en t  experience has a l ready 

been obtained t o  g ive  confidence tha t  the  f u l l y  automated and remote movement 

of boxes is workable. 

The box handling machine bas i ca l ly  cons i s t s  of a  t u r n t a b l e  suspended 

from a crane gant ry  on a  te lescopic  support. The crane engages with the  

machine and provides the  means-by which i t  can be operated i n  t h e  X,  Y and Z 

d i r e c t i o n s .  T r i a l s  have shown t h a t  the machine opera tes  success fu l ly  but a  

b e t t e r  a l t e r n a t i v e  f o r  moving the  boxes could wel l  be an adaptat ion of t h e  



mobile computerised system now used i n  modern ca r  f a c t o r i e s  f o r  moving ca r  

bodies about. Although t h i s  p o s s i b i l i t y  has not  been inves t iga t ed  i n  d e t a i l  

t h e  technology would appear to  be e a s i e r  t o  implement and may have the  

advantage of a l a r g e r  market t o  cover the basic  development costs .  

I n  genera l  the development of the box and the  support framework has been 

r e l a t i v e l y  s t r a i g h t  forward although problems have been experienced with the 

s e a l i n g  and the handling of the  access  door. The s e a l i n g  was eventualy 

overcome a f t e r  t e s t i n g  various rubber gaskets ,  although the long term 

s u i t a b i l i t y  of use has still t o  be ascer ta ined .  Pa r t  of the problem i n  

handling the  door i s  i t s  weight, brought about by having the  edges of the  

door s u f f i c e n t l y  th i ck  not t o  deform when compressing the rubber sea l .  

Although the  door can be handled and sea l ed ,  i t  i s  about the  only pa r t  of the 

box t h a t  would bene f i t  from some f u r t h e r  development and re-design. 

I n  add i t ion  t o  a standard box, which simply has a f l a t  base, two boxes 

have been made with wells tha t  extend the use fu l  volume of a box below the  

normal working l e v e l .  This enables f a i r l y  l a rge  p ieces  of equipment such a s  

fu rnaces ,  cen t r i fuges ,  d i s so lve r s  e t c .  t o  be i n s t a l l e d  i n  a more convenient 

p o s i t i o n  f o r  opera t ion  using the master s l ave  manipulators.  

Boxes a r e  a l s o  capable of being connected ho r i zon ta l ly  and v e r t i c a l l y  t o  

provide various combinations as  appropr ia te  f o r  the  t a sk  i n  hand (Figure 6) .  

Such an arrangement permits a ready exchange of equipment simply by s e a l i n g  

and disconnect ing a box from the a r r ay  and replac ing  i t  with an a l t e r n a t i v e  

one. The replacement box and the new equipment, which is  commissioned 

elsewhere,  is simply connected i n t o  t h e  a r r ay  and the  f a c i l i t y  i s  again 

opera t ional .  A l l  of these exchanges a r e  poss ib l e  without breaking 

containment, through the use of connections based on the double l idded 

p r i n c i p l e .  The used box is decontaminated and then recommissioned f o r  

f u r t h e r  use. 

4. Applicat ion of t h e  Double Lidded P r i n c i p l e  

The so-called double lidded p r i n c i p l e  was f i r s t  conceived i n  the US i n  

t h e  1950s a s  the  means by which a waste conta iner  could be sealed to  a por t  

loca ted  on the  s i d e  o r  underneath an a c t i v e  enclosure,  t o  t r a n s f e r  the  waste,  

w h i l s t  s t i l l  maintaining the i n t e g r i t y  of the  working environment. The 

concept was eventua l ly  commercialised i n  Europe i n  the  1960s as  a r e l a t i v e l y  

simple but completely shielded t r a n s f e r  system and t h i s  was u l t ima te ly  

introduced i n t o  UK l abora to r i e s  i n  the  1970s. 



However, the principle, which basically consists of sealing together and 

accessing two independently contained volumes, has a wider application than 

just an active waste transfer system. In this new facility the principle has 

been used to interconnect boxes in the cell line, to connect a box to the box 

handling area and as a flexible port for introducing services. It is also 

being used in the UJ as the basis for developing a pneumatic or 'rabbit' 

sample transfer system. A further development is being investigated which 

aims to minimise contamination of the seals by using a protection gas purge 

across the seals. 

4.1 Interconnection of boxes 

To interconnect the boxes, components of a commercially available double 

lidded system are used. The port component is fitted to the side of a box 

and is adjacent to an interconnecting unit fitted in the inner shielding 

wall. This unit comprises a tube with mechanically operated bellows fitted 

on each end. The bellows are moved by a gear mechanism, which is operated 

through the front face of the cell with a drive rod, and they are capped on 

each end with the lid component from a corresponding transfer container. 

The bellows, when fully retracted, are sealed by their own lids. When 

fully extended they interface with the port in the same manner that a 

container would be interfaced. The double lidded arrangement can be then 

opened and the box is then connected to the transfer tunnel. The operation 

is repeated at the other end of the bellows tube thus allowing two adjacent 

boxes to be connected through the inner shielding wall. Since In this 

particular facility, the interconnected boxes are just over a metre apart, 

manually and automatically operated transfer systems can be fitted in the 

connecting unit for the ease of movement of materials between boxes. 

4.2 Box door 

At the time when the boxes were being designed, the largest double 

lidded system that was available was only of the order of 300mm diameter. 

As there was much to gain from using the double lidded principle for sealing 

a containment box to the partition in the box handling area, a new door 

arrangement with seals and clamping mechanism was developed. This door was 

designed to be as large as possible to allow easy access to the box. 



The clamping mechanism eventua l ly  evolved t o  be a s e r i e s  of simple 

l a t c h e s  which can be operated manually from the r e a r  s ide  of the door dur ing  

box commissioning. For remote opera t ion  these a re  coupled with dr ives  i n  the 

p a r t i t i o n  door actuated remotely from the a c t i v e  s ide  of the box handling 

area.  Although these simple l a t c h e s  a r e  easy t o  opera te  manually i n  the 

hands-on s i t u a t i o n ,  i t  was not u n t i l  a box was checked i n  a mock-up of t h e  

box handling area  t h a t  the d i f f i c u l t y  i n  reaching and opera t ing  the l a t c h e s ,  

by manipulator,  a t  the top of the doors was f u l l y  appreciated.  By making 

some pos t ional  changes and modifying the remote handling t o o l s ,  used t o  

opera te  the  l a t ches ,  access  t o  those l a t ches  loca ted  a t  the  top of the doors 

was made e a s i e r .  

4.3 Serv ice  plug 

A f u r t h e r  development has  been t o  modify the s tandard double l idded  

t r a n s f e r  conta iner  i n t o  a v e r s a t i l e  s e rv ice  port .  A p l a t e  i s  welded about 

5-l0cros below the  l i d  of the  waste conta iner  and i n  the  in t e r spece  between 

t h e  p l a t e  and the  l i d  a r e  f i t t e d  the se rv ice  o u t l e t s  ( e l e c t r i c a l  sockets  o r  

s e l f  s e a l i n g  couplings e t c . )  The se rv ice  suppl ies  a r e  connected through the  

con ta ine r ,  i n  a stepped manner t o  avoid r a d i a t i o n  shine;  they then terminate 

i n  the  base of the  conta iner  with an appropr ia te  connector. 

This  u n i t  can now be introduced through the  b io log ica l  sh i e ld  and 

connected onto the box through a double l idded standard port. When the  u n i t  

is connected t o  the box, the double door is removed i n t o  the box revea l ing  

t h e  s e r v i c e  sockets  t o  which the corresponding plugs can now be f i t t e d .  

Outside the b io log ica l  s h i e l d  the  se rv ices  can be connected t o  the  

appropr i a t e  supplies .  

Should the  serv ices  need t o  be changed the t r a n s f e r  arrangement is 

reversed ,  the  double l i d  i s  put i n  place,  the  sea led  conta iner  is removed 

from t h e  b io log ica l  s h i e l d  with i ts  sealed l i d  and replaced with an 

a l t e r n a t i v e  supply as  necessary. 

5. Shie ld ing  S t ruc tu re  

The sh ie ld ing  s p e c i f i c a t i o n  given f o r  the f a c i l i t y  was the  a b i l i t y  t o  

handle up t o  lo4 MeV Y c u r i e s  of f i s s i o n  product a c t i v i t y  with r ad ia t ion  

l e v e l s  of 0.25mR/hr on the  ex te rna l  surface of the wall.  Calculat ions based 

on using ordinary concrete  (dens i ty  2.35 r e su l t ed  i n  recommending 

t h a t  t h e  outer  sh ie ld ing  wal l s  should be 1.4m th ick .  



To ensure the boxes were interchangeable i n  each working pos i t i on ,  the 

pene t r a t ions  through t h e  b io log ica l  sh i e ld ing  had t o  be wi th in  the same 

s p e c i f i c a t i o n  (f 2mm) a s  the assoc ia ted  po r t s  i n  the  box. The sh ie ld ing  was 

the re fo re  constructed using accura t e ly  posi t ioned s t e e l  frameworks. 

previous ly  assembled i n  a workshop on a  f l a tbed .  The through tubes, which 

form the  penet ra t ions ,  were posi t ioned using a  j i g  represent ing  the box. 

The completed frameworks were eventua l ly  t ranspor ted  t o  the cons t ruc t ion  

s i t e  where they were erected and adjus ted  r e l a t i v e  t o  the p l i n t h  p o s i t i o n ,  

again us ing  the  j i g .  Once the framework was secured the  concrete  was poured 

and v ib ra t ed  i n t o  pos i t i on  to  ensure t h a t  i t  penetrated round the  po r t s  and 

the  window frame. 

Subsequent r a d i a t i o n  checks on the s t r u c t u r e  showed, t h a t  d e s p i t e  

l eav ing  adequate pathways to  r e l e a s e  en t ra ined  a i r  and permit the concre te  t o  

flow, ho le s  were present  i n  the  sh ie ld ing .  Some of these  occurred i n  s i m i l a r  

p o s i t i o n s  i n  each c e l l  and are  the re fo re  a t t r i b u t e d  t o  design weaknesses 

which prevented good concrete  penet ra t ion .  The appearance of o ther  holes  

were more of a  random nature  and a re  a t t r i b u t e d  to  i n s u f f i c i e n t  care i n  

pouring the  cement. Most of the  holes  have s ince  been d r i l l e d  out and 

r e f i l l e d ,  some by tamping lead wool i n t o  pos i t ion .  

The framework f o r  the r e a r  removable doors were a l s o  constructed i n  t h e  

workshop and then reassembled i n  pos i t i on  before being f i l l e d  with concrete.  

A l l  of the  d r ive  mechanisms and the wheels a r e  b u i l t  within the  framework of 

t h e  doors s o  when they a re  closed they e x h i b i t  a  f l u s h  ex te rna l  f i n i s h ,  

Af ter  t h e  i n i t i a l  cons t ruc t ion  the  wheels had t o  be removed and repinned but  

subsequently the  80 ton mass of each door has been found qu i t e  easy t o  move. 

The sh ie ld ing  thickness of the ordinary concrete  on the  f r o n t  opera t ing  

f a c e  is comparible t o  t h a t  required f o r  the  lead g l a s s  windows and the re fo re  

the re  i s  l i t t l e  t o  be gained by using a  denser sh i e ld ing  ma te r i a l  f o r  t h e  

concrete.  However, t h e  corresponding thickness of the r e a r  doors plus the 

th ickness  of the  gamma ga te  means t h a t  t r a n s f e r  opera t ions  have t o  be 

performed over r e l a t i v e l y  long d is tances .  This  has c rea ted  some d i f f i c u l t i e s  

i n  us ing  the  double l idded t r a n s f e r  system, p a r t i c u l a r l y  i f  some r e l a t i v e l y  

heavy loads  a re  being t ransfered.  Therefore from the  aspect  of undertaking 

t r a n s f e r s ,  a  more dense sh ie ld ing  r e s u l t i n g  i n  a  s h o r t e r  post ing d i s t ance  i s  

l i k e l y  t o  be bene f i c i a l .  



On completion of the sh ie ld ing  s t r u c t u r e ,  a f i n a l  survey was undertaken 

and t h e  pos i t i on  of a l l  the  po r t s  were found t o  be well  within the 

dimensional spec i f i ca t ion .  

6 .  Development of assoc ia ted  equipment 

Where poss ib le  a l l  of the equipment a s soc ia t ed  with the  f a c i l i t y  has 

been made i n  modular form t o  enable change o r  t o  al low new components t o  be 

introduced more readi ly .  

One of the  new fea tu res  developed s p e c i f i c a l l y  f o r  t h i s  f a c i l i t y  has 
( 6 )  been t h e  in t roduc t ion  of c i r c u l a r  f i l t e r s  . Conventional rec tangular  

f i l t e r s  used i n  the  e x i s t i n g  f a c i l i t i e s  have proved d i f f i c u l t  t o  handle and 

p o s i t i o n  remotely. They a l s o  required a high degree of f l a t n e s s  f o r  t h e  

s e a l i n g  face and f requent ly  give problems i n  d i sposa l ,  p a r t i c u l a r l y  with 

r e spec t  t o  volume reduction. 

Having s t i p u l a t e d  the need f o r  the  containment boxes t o  have minimal 

i n t e r n a l  pro t rus ions ,  f o r  ease  of u l t imate  decontamination, a proposal f o r  

using a c i r c u l a r  f i l t e r  loca ted  i n  the e x t r a c t  t runking with the  f i l t e r  i n l e t  

f l u s h  with the  i n s i d e  of the box was pursued. A r a d i a l  flow f i l t e r  was 

designed with s e a l s  i n  the  end f langes,  which could be i n s t a l l e d  i n  t h e  

c i r c u l a r  s t a i n l e s s  s t e e l  ductwork (Figure 7).  

To e f f e c t  a f i l t e r  change, a clean f i l t e r ,  placed behind the used 

f i l t e r ,  is pushed i n t o  the  f i l t e r  housing by a d i s t ance  of one f i l t e r  length.  

I n  so doing i t  replaces  t h e  used f i l t e r  which i s  e j e c t e d  i n t o  the box. These 

f i l t e r s  a r e  e a s i e r  t o  s e a l  and have a simple s t r u c t u r e  which can be r e a d i l y  

crushed f o r  d isposa l .  The i n i t i a l  experience with using and changing these  

f i l t e r s  has shown them t o  be very s a t i s f a c t o r y .  

An important aspect  i n  being able t o  use the  containment boxes i n  a 

c y c l i c  manner is t h e  a b i l i t y  t o  r ead i ly  empty and decontaminate t o  low 

l e v e l s .  The prefer red  method is i n i t i a l l y  t o  use s tandard techniques such a s  

swabbing o r  vacuum cleaning,  once the box i s  empty an e l e c t r ~ p o l i s h i n ~  

technique w i l l  be used. 

A v a r i e t y  of small  probes have been developed which range from using a 

s o l v e n t  dampened swab t o  a so lvent  r e c i r c u l a t i n g  system. Although these 

probes can cu r ren t ly  be used manually, the next s t age  i n  the development i s  

t o  automate t h e i r  app l i ca t ion  and i n t e g r a t e  t h i s  with a r a d i a t i o n  monitor t o  

survey the  a c t i v i t y  removal. Ultimately the  t o t a l  system w i l l  be computer 

con t ro l l ed  and set t o  decontaminate the boxes rout ine ly .  



7. P o t e n t i a l  improvements 

Much of the commercially a v a i l a b l e  equipment t h a t  was purchased f o r  the 

f a c i l i t y ,  which-includes the windows, manipulators ,  l i g h t i n g ,  t r a n s f e r  

system, and se rv ice  connectors is  working s a t i s f a c t o r i l y .  However, problems 

have been experienced with obta in ing  s u i t a b l e  manipulator g a i t e r s  t h a t  a r e  

capable of being sealed on the i n s i d e  of the  box. Although some commercially 

a v a i l a b l e  g a i t e r s  a re  being used it i s  an a rea  requi r ing  f u r t h e r  

development. 

Apart from the  equipment designed s p e c i f i c a l l y  f o r  use i n  the  f a c i l i t y  

such as  the box handling machine, the l a r g e  double door system, e t c . ,  f o r  

which some f u r t h e r  development i s  contemplated, most of the proposed 

improvements r e l a t e  to  the bui lding.  More support equipment has been 

acquired than was o r i g i n a l l y  thought necessary and consequently i n s u f f i c i e n t  

s to rage  space has been a l loca ted .  Although cranes have been i n s t a l l e d  i n  

each area ,  not  a l l  of t h e  g a n t r i e s  a r e  wide enough t o  ensure complete f l o o r  

coverage and consequently not a l l  of the hooks can be used c lose  t o  walls.  

The method of using a support framework t o  house the containment boxes 

means t h a t  provided c e r t a i n  parameters, such a s  por t  pos i t ions ,  a r e  

maintained a v a r i e t y  of box designs a r e  possible .  It may a l s o  be poss ib l e  t o  

use d i f f e r e n t  s t r u c t u r a l  m t e r i a l  f o r  the  boxes, which could r e s u l t  i n  

cheaper manufacturing cos ts .  

8. Conclusions 

S u b s t a n t i a l  advances have been made i n  t h e  UK i n  t h e  design and 

cons t ruc t ion  of ac t ive  handling f a c i l i t i e s  through the  bui lding of t h i s  

f a c i l i t y .  

Some of the  problems experienced during the commissioning of t h e  

f a c i l i t y  may well have been avoided had a longer  period been allowed f o r  

component development. However the modular approach t o  the design and 

cons t ruc t ion  permits a f l e x i b l e  approach and allows change or fu r the r  

development t o  be undertaken as  and when necessary. 



Most of the  components necessary f o r  bui ld ing  an a c t i v e  f a c i l i t y  a r e  now 

commercially a v a i l a b l e  as modular u n i t s ,  but f u r t h e r  development of the  

modular concrete  sh i e ld ing  would give g r e a t e r  opportuni ty t o  rear range  the  

s t r u c t u r e  a s  necessary. 

The use of mock-up areas  f o r  checking design layouts  and developing 

equipment has proved t o  be a major a s s e t ,  they need t o  be e s t ab l i shed  as  

e a r l y  i n  the  p ro jec t  as  possible .  

The double l idded  p r inc ip l e  has wider app l i ca t ion  f o r  i n t e rconnec t ing  

independently contained volumes, i n  add i t ion  t o  t r a n s f e r  conta iners .  

The in t roduct ion  of c i r c u l a r  f i l t e r s  has g r e a t l y  enhanced t h e  handling,  

s e a l i n g  and u l t imate  d isposa l  c a p a b i l i t i e s .  

Future developments a re  l i k e l y  t o  be i n  the per iphera l  equipment such as  

t h a t  f o r  moving boxes and f o r  decontamination. For such app l i ca t ions ,  the 

use of robo t i c s  could be- important and developments i n  t h i s  a rea  a r e  t o  be 

encouraged. 

The continued development of the  remotely removable box concept t oge the r  

wi th  o the r  modular components has the  p o t e n t i a l  t o  f u r t h e r  advance the 

technology and s a f e t y  i n  ac t ive  handling. 
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Fig. 6 A possible array of interconnected boxes 




