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Q&e? est la quantite de plutonium qui sera produite dam les rea~teurs 
&puissance thermtques et quelle sera SQ valeur? Le co& de fabrtcatton 
des assernbkages combustibles au plutontum pour le recyclage &ns les 

: ,.eacteurs thermiques donnera-t-i1 au plutonium une valeur effectivement 
F, negative? Le co&t de stockage du plutonium justife-t-ii sa pius grande 
*, 
il 

valeur tventuelle o5m.s les reacteurs surregenerhteurs rapides? Ces questions 
lnteressent actuel!ement- beaucoup les entreprises de servtce public utilisant 

) des, centrales nucleatr~s, surtout aux Etats-Urns ou la fin de I accord de 
raehat de I’AEC a fart ressorttr les problemes assoctes au plutonium. Les 

ricants de combustible dans le monde entier s’efforcent de creer des 

i 
n&rieLs de fdrication de combustible au plutonium qui seront 
~o~ercialement economiques malgre les difficult& que presente le 

* traitement a& mat&mu le plus toxique qui soit connu. Cette situation 
t i&ressante est examinee de pres dans un article special dans ce numero. 
bu t n au re article interessant. redige par T. G. Hughes, d&crit un incident 
@’ ye criticalirk qui s’est produit dzns une usine de recuperation de a2chets de 
$ plutonium d Winds al c e. Quoique l’incident ktait d’importance minime, 

suns occasionner de dig&t. il serf d illustrer le besoin d’examiner les 
mecanismes d’accumulation les plus irnprevus dans les insta1Iation.s de 
traitement de materiaux jissiles. 

.’ Darts son article, R. M. Hogg d&it une nouvelle methode de traitement 
des d&hers gazeux provenant de centrales nucleaircs par absorption 
liquide-gaz, qui a tte’ developpee par Babcock & Wilcox aux Etats-Unis. 
Un appareiilage d’essais, permettant de mesurer le fluage de compression 
dons les materiaux combustibles d ceramique en tours d’irradiation, a 8tk 
employ6 a Harwell ainsi que pour des etudes sur le bioxyde d’uranium. 
Le developpement et les performances de cet appareihage sont decrits 
darts un article de R. W. Stratton. 

Wievlel Plutonium wird in den thermischen Leistungsreaktoren der Welt 
erzeugt werden, turd was wird sein Wert sein? Werden die Kosten der 

i Herstellung von Plutonium-Brennelementen fiir thermische Reaktoren dem 
Plutonium einen efektiv negativen Wert geben? Werden die Kosten 

FL.. der Lagerung von Plutonium semen spateren hoheren Wert in schnellen .~ $5 i Brutreaktoren rechtfertigen? Diese Fragen sind gegenwiirtg von grosser 
Bedeutung fiir Betreiber von Kernkraftwerken. besonders in den USA, wo das 

*,t,. Aufh6ren a&s Riickkaufs durch a% AEC der Frage, was mit dem 
Plutonium geschehen SON, ganz besondere Dringlichkeit gegeben hat. 

’ ~ 
BrennstojHtersteller in aller Welt bemiihen sich sehr urn die Erstelhmg von 

d 
Fertigungseinrichtungen, die trotz der Schwierigkeiten bei der Hantierung 
des giftigsten aller bekannten Stoffe kommerziell wirtschaftich sind. 

g; d Diese interessante Situation wird in dieser.Ausgabe in einem 
L Sonderbericht eingehend untersucht. 

‘: .’ Ein aufschlussreicher Artikel volt T. G. Hughes beschreibt einen 
., : Kritikalitt7tsunf~l in einer Plutoniumschrott-Aufarbeitungsanlage in 
: ; I Windrcale. Obgleich es sich um einen iiusserst kleinen Unfall handelte, 

der keinen Schaa!en verursachte, wird a?uiurch nachdr&klich auf die 
Notwendigkeit hingewiesen, such ganz unerwartete Mechanismen der 

2. @dung kritischer Massen in Anlagen zu untersuchen, in denen Spaltstofle .%. hantiert werden. r 
-; * IT,. Ein neues Verf&en zur Hantierung von gasfiirmigen Abfdllen 

von Kernkraftwerken dureh Fhissigkeits-Gasubsorption wurde von 
I’ Babcock & Wilcox in den USA entwickelt; es wird in einem 

Artikel von R. M. Hogg beschrieben. 
Ein Testrig, das Messung des Kriechens unter Druckspannung in 
keramischen Brennstoflen bei Bestrahlung gestattet, wurde in 
Harwell zu Untersuchungen an Urandioxid benutzt. Die Entwicklung tmd 
das Betriebsverhalten dieses Rigs werden in einem 
Artikel von R. W. Stratton beschrieben. 

NUCLEAR ENGINEERING INTERNATIONAL 
hset House, Stamford Street, London SE1 9LU, En&nd. 
Telephone 01-928 3333 Telex (Dorset House) 25137 
T%mns BLSNEZSPRES London 

SUBSCRIPTIONS AND DISTRIBUTION 
(Ako for notification of change of address) 
PC Sales and Distribution Ltd., 40 Bowling Green Lane, 
budon EClR ONE, Engb-md. Telephone 01-837 3636 
Subscription rates (post paid): 
Single issue price-U-25 

1 year--flO, f25, 3 year--E25.50,563.75 

a member OJ Europressorom 

Published by: IPC Electrical-Electronic Press Ltd., for the Proprietors 
0 IPC Business Press Ltd., 1972 

Publicaim date: Last Tuesday of pr&ng month 

Februarv I 9-n 

67 Divergence 

71 World Digest 

80 Nuclear Generation Chart 

85 Piufonium-problems and possibilities 
by S. E. Rippon. a special review on current 
thinking on strategies for plutonium utilization 

93 The Dessel plutonium fuels plant 
by J. Leduc and J. Van Dievoet, Belgonu&aire 

95 Criticality incident at Windscale 
by T. G. Hughes, BNFL, Wina5cale 

98 New radwaste retention system 
by Roger M. Hogg, Babcock & Wilcox 

100 A ceramic-fuels compressive-creep rig 
by R. W. Stratton, U.K.AEA, Harweli 

104 AXFANS joint winter meeting 
Final report from the convention held in Miami 

106 Industrial Notes 

106 Out-of-pile test rigs at Risley 

107 Doublet II operating at GGA 

108 Light water PCRV tests 

108 Vessels by Uddcomb 

109 Training simulator 

110 Processes and Equipment 

114 Europressatom Contents 

121 Index to Advertisers 

Front Cover 
The PFR fuel line at Winds&e-the equipment 
in glove boxes is controlled from behind a further 
sealed face. 

65 

A 



Since the inception of the nucIear iudustry in 1942, some twelve criticality incidents associated with 
reprocessing, recovery or fuel plants have beeu reported throughout the world. This comparatively 
small number has been due to the extreme care which has been taken in both the design of the 
nuclear plants and the detailed operational procedures that have been adopted. In Britairr there has 
been oully one such incident since the start of the industry some twenty years ago. This occurred 
on the evening of August 24, 3970. 

ln the nuclear industry a criticality 
incident may be described as an un- 
solicited nuclear excursion brought 
about by accidental accumulation of 
a supercritical quantity of fissile 
material. The possibility of such an 
incident is always present in the re- 

’ processing of irradiated fuel, the 
manufacture of certain types of 
nuclear fuel, and also fissile material 
recovery associated with both these 
processes. All three of these processes 
are undertaken at the Windscale fac- 
tory of British‘Nuclear Fuels Limited 
(BNFL) and in each -case the daily 
throughput of fissile material can 
amount to several tens of kilograms. 

At Windscale an extensive system 
of very sensitive radiation monitoring 
instruments connected to an audible 
alarm mechanism is provided in all 
plants where a criticality excursion 
may occur. The disposition of the 
instruments is such that an immediate 
alarm would be given if a criticality 
excursion occurred in any conceivabIe 
area of the plant. Associated with the 
system is a precisely defined and we11 
drilled personnel evacuation procedure. 
On the evening of 24 August 1970 
this alarm system was activated in 
two adjacent buildings. One of them 
was a new production plant for the 
manufacture of plutonium-containing 
fuel for the British prototype fast 
reactor. The other was a plant used 
to recover plutonium from miscel- 
laneous residues. The two buildings 
were evacuated promptly and the staff 
assembled in the criticality control 
centre. The control centre is the focal 
point of all the criticality instrumenta- 
tion of the chemical processing area 
and is equipped to deal with personnel 
problems resulting from an actual 
incident. Examination of personal 
dosimeters of individuals from both 
buildings gave no indication of any 
significant radiation uptake. 

While the personnel checks were 
being undertaken, re-entry surveys of 
the two buildings in which the alarms 
had sounded were started. The plu- 
tonium fuel plant was readily elimin- 
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ated. This plant had just completed 
inactive commissioning trials and in 
fact the first charge of plutonium 
oxide was actually in transit to the 
building when the alarm sounded. 
Checks in the plutonium recovery 
plant showed radiation levels higher 
than normal but certainly lower than 
those which would have been pre- 
dicted following a criticality excursion. 

Plutonium recovery plant 
The plutonium recovery plant con- 
sists of two identical lines of equip- 
ment housed in separate cells with a 
common dividing wall. The cells are 
effectively concrete boxes with one 
foot thick concrete walls. Surround- 
ing these walls on three sides is a 
conventional building shell, housing 

the control equipment located on four 
floors. This is shown diagrammatically 
in Figure 1. 

A simplihed line diagram of the 
main plant items of a processing line 
is shown in Figure 2. A glove box (1) 
located in the inactive operating area 
houses a glass vessel (2) in which plu- 
tonium residues may be dissolved in 
nitric acid. The solution produced 
may be passed via a filter (3) through 
the wall of ithe concrete cell to. a 
stirred treatment vessel (4). Liquors 
from the latter may be lifted by the 
application of vacuum to a transfer 
pot (5). When all the liquor from the 
treatment vessel has been lifted into 
the transfer- pot the vacuum breaks 
and the liquor may then flow via a 
lute into the metering reservoir (6). 

., 
J?ig. 1 Layout of the plutonium recovery plant 



(Plant items (1). to (5) are in fact 
duplicated but have been omitted from 
the diagram in the interests of clarity.) 
From here, the liquor may be metered 
to a pulsed column (7) for the first 
stage of solvent extraction which con- 
stitutes the purification process. .In 
the column the plutonium is extracted 
from the aqueous solution by a solvent 
-TBP/kerosene-which rises through 
the column and leaves at point (8). 
The aqueous solution from which 
plutonium has been removed flows 
down the column and via a lute into 
a waste liquor collecting tank (9). 
Provision is made to enable liquors 
to be returned from this tank to the 
original treatment vessel (2) if for 
some reason the extraction of plu- 
tonium from the aqueous solution 
has been inadequate. When the in- 
cident occurred, only one of the pro- 
cessing lines, the so-called north unit, 
was in operation. The south unit was 
nominally clean of plutonium solution 
having been washed out with inactive 
reagents at the end of a previous 
campaign. 

The re-entry survey had indicated 
that the seat of the excursion was in 
the region of the two treatment vessels 
and their associated vacuum lift pots. 
At the time the alarm sounded liquor 
was being transferred from one of the 
treatment tanks through the lift pot 
to the metering reservoir. In addition 
another batch of plutonium liquor 
was being. treated chemically in the 
second treatment vessel. A sample of 
the latter was taken and indicated no 

abnormality. However, a sample taken 
from the metering reservoir showed 
the presence of fission products that 
would have been produced by a 
nuclear excursion, although the plu- 
tonium concentration of this solution 
was only 6 gm/litre which was per- 
fectly normal.’ Complete proof that 
the liquor in the reservoir was not 
the main source of fissile material 
responsible for the incident was estab- 
lished by siphoning the contents of the 
vessel into containers which were 
themselves safe by geometry and per- 
forming a complete analytical assay. 
Suspicion was therefore concentrated 
on the transfer pot (5). This vessel 
was positioned in the direct line of an 
air intake louvre in the cell wall 
through which radiation monitoring 
instruments could be introduced. The 
measurements taken confirmed that the 
incident had occurred in the transfer 
pot which almost certainly contained 
the bulk of the fissile material which 
had been critical. 

Measurement of the fission product 
decay rates in the vicinity of the 
transfer pot and spectrometric analysis 
of the fission products in the aqueous 
solution from de metering reservoir 
led to the conclusion that the total 
yield of the excursion was 1Ol5 fissions. 
Consideration of the response of the 
alarm systems to an incident of this 
size led to the conclusion that the 
duration of criticality was probably 
no more than a few seconds. It was 
argued that such a small excursion 
could only result from a very narrow 

1 - Plutonitim dissolv- 
ing glove box 
2 - Glass dissolver 
VkSSt3l 

’ 3 - Plutonium solution 
filter 
4 -Treatment vessel 
5 -Transfer pot 
6 - Plutonium solution 
metering reservoir 

9’ 

I 

7 -Pulsed extraction 
column 
8 -Solvent outlet line 
for column to next 
stage of process 

Fig. 2 Flow diagram for the plutonium recovery plant 
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9 -Aqueous raffinate 
waste tank 

band of conditions and it was likely ,’ 
that there had been some mechani& ,:.: 
that had added reactivity increment. :’ ’ 
ally. 

Finding the cause ’ 
In attempiing to assess the cause of 
the incident, the possibility of the pres- 
ence of solid plutonium compounds 
seemed the most likely. Such a 
situation could have arisen if solids 
remaining at the dissolution stage 
had bypassed the filter. It was :i’* 
decided to carry out a thorough ,’ 
check of the vessels in the south unit 
before proceeding in any way to 
ascertain the precise cause of the in- 
cident. This check did indicate the j 
presence of solids in some vessels but 5’ 
the quantities involved were Well be- $ 
low the level required to initiate a 
criticality excursion. Although a sen- 
sible precaution, this procedure gave 
no hint of the eventual reason for the 
criticality incident, although it greatly 
assisted in planning monitoring pro- 
cedures in the affected cell. These in- 
cluded gamma and neutron monitor- 
ing, thermal profile measurement and 
gamma radiography. An assessment 
of the results of these measurements ;.,, 
indicated that the transfer pot did ’ 
contain appreciable quantities of fissile 
material and enabled a rough contour 
of its distribution to be worked out. 
It was of interest to not& that the 
detailed interpretation of these read- ,$J 
ings depended on an assumptiqn of the & 
geometry of the fissile material inside .:$ 
the vessel. This led to estimates-vary- $ 

,ing from 1.5 kg to 25 kg plutonium. :<i 
The very high level of the latter figure, .:$ 
derived from neutron, measurements, ?$$ 
was entirely due to the assumption 3’ 
that the plutonium was present as a @j 1 
layer of solid and not, as it turned i$$ 
out, in an appreciable volume of <?; 
homogeneous solution. ,.:. ” :, 

It was eventually decided to gain X 
access via a +in diameter inlet line ,.$; 
to the centre of the top of the transfer 
pot. This line under normal circum- 
stances was connected to an air ejector 
which produced the transfer vacuum. 
To do this without entering the cell 
meant drilling a 6in diameter hole with 
a diamond drill through the rein- 
forced concrete roof. This was ‘~’ 
achieved satisfactorily and the pipe 
was manually cut using a hacksaw. 

While the preparatory work to gain 
access to the vessel was under way, 
methods of viewing inside the vessel 
through the tin hole were being in- 
vestigated. The photographic depart- 
ment of AWRE at Aldermaston pro- 
duced a system based on fibre optics 
which showed great promise. Several 
instruments were manufactured, one 
of which gave excellent results. The 
instrument established that the transfer 
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.,bot con ta ined  a n  apprec iab le  quant i ty  
of l iquor.  A  conduct ivi ty p r o b e  was  

: ised to establ ish the prec ise dep th  of 
-’ l iquor  in  the vessel.  This ind icated 

a  dep th  of 8$n ,  equ iva len t  to a  
‘$ l u m e  of approx imate ly  4 0  litre. O n  

,,,be basis  of s imple  hydraul ics the 
jessel  shou ld  h a v e  b e e n  e m p ty a n d  
h e  p resence  of l iqu id ind icated a  
b lockage  at the out let  wh ich  cou ld  
h a v e  ar isen f rom a n  accumula t ion  
of sol ids in  this area.  

,.:::, It was  dec ided  to e m p ty the l iquor  
, f rom the transfer pot  in  2 +  litre al i-  
- ,quots us ing  f lexible plastic p ip ing.  This 
wa.s ach ieved  satisfactorily, the t rans- 

F-fer be ing  ef fected by  s iphon ing  to a  
:~&kct ion  poin t  in  a n  ad jacent  bu i ld-  
J$g.  T h e  first a l iquot  p r o d u c e d  the 
:,~omp le te  exp lanat ion  for the incident.  

T h e  l iquor  was  found  to b e  a  solut ion 
of p lu ton ium nitrate in  T B P / ke rosene  
solvent.  T h e  solut ion h a d  a  specif ic 
gravi ty of O - 9 6  g m /ml  a n d  con ta ined  
5 5  g m  plutonium/l i t re.  It was  n o w  
c lear  that at the poin t  of criticality the 
vessel  wou ld  h a v e  con ta ined  s o m e  2f 
kg  p lu ton ium in the c o m b i n e d  4 0  litre 
of solvent  a n d  the 5 0  litre of a q u e o u s  
solut ion wh ich  was  be ing  t ransferred.  

., T h e  specif ic gravi ty of the a q u e o u s  
,- l iquor was  l -3 g m /m I, which,  con-  

s ider ing  the g e o m e try of the lute sys- 
tern, was  h igh  e n o u g h  to ensu re  that 
the solvent,  o n c e  hav ing  en te red  the 
transfer vessel,  was  locked there  per -  
m a n e n tly. S u b s e q u e n t  examina t ion  of 
the e m p ty vessel  us ing  the f ibre opt ic 

: equ ipmen t  s h o w e d  that the vessel  con-  
ta ined virtually n o  sol ids ‘a n d  the out-  
let was  not  b locked.  

‘S o u r c e  of  t he  so lvent  
-‘: T h e  source  of the solvent  has  not  
. b e e n  posit ively identi f ied. Recyc led  

a q u e o u s  rad ia te  f rom the extract ion 
co lumn  is o n e  possibil i ty. In this way  
solvent  cou ld  h a v e  b e e n  t ransferred 
by  s imple  ent ra inment ,  the latter be ing  
‘e n h a n c e d  u n d e r  condi t ions of incipient  
emulsi f icat ion wh ich  incidental ly  cou ld  
h a v e  b e e n  the cause  of p o o r  p lu ton ium 
extract ion in  the pu lsed  co lumn,  lead-  
ing  to p Iu ton ium levels in  the raf iate 
wh ich  justi f ied recovery  by  recycle. 
Deta i led  chemica l  examina t ion  of the 
solvent  ind icated a  h igh  d e g r e e  of 
degrada t ion  wh ich  h a d  b e e n  caused  
by  the a l pha  i r radiat ion associa ted 
with the p resence  of p lu ton ium.  T h e  
prec ise a g e  of the solvent  was  difficult 
to def ine.  Var ious  est imates, be tween  
severa l  m o n ths a n d  over  two years  
can  b e  m a d e , d e p e n d i n g  o n  the esti- 
m a ted rate of accumulat ion.  T h e  
Plant  h a d  b e e n  in  opera t ion  s ince 1 9 5 4  
W ithout any  prev ious  indicat ion of 
S u c h  a n  accumulat ion.  

Trials w e r e  carr ied out  us ing  a  
t ransparent  repl ica of the t reatment  
vessel/ t ransfer pot /meter ing reservoi r  
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system. These  s h o w e d  that u n d e r  the 
condi t ions prevai l ing  at the tim e  of 
the inc ident  the a q u e o u s  solut ion lifted 
into the transfer pot  f rom the treat- 
m e n t vessel  rapid ly  separa ted  f rom the 
solvent  a l ready  present  in  the pot.  This 
condi t ion existed unti l  t ransfer of the 
a q u e o u s  solut ion h a d  b e e n  comple ted  
a u d  the v a c u u m  h a d  broken.  A t this 
poin t  there  W z i S  fairly v iolent  agi tat ion, 
but  e v e n  so, n o  int imate mix ing  of 
the two phases.  

A  st ra ight forward mechan ism can  
b e  postu la ted for the bu i ld  u p  of 
p lu ton ium o n c e  solvent  is t rapped  in  
the transfer vessel.  A t the acidity of a  
normal ly  t reated batch  of a q u e o u s  
l iquor  the part i t ion coeff icient of p lu-  
ton ium be tween  the a q u e o u s  a n d  sol-  
vent  phases  is heavi ly  in  favour  of 
the transfer of p lu ton ium to a  solvent  
phase .  Hence ,  as  successive ba tches of 
p lu ton ium nitrate a q u e o u s  solut ion 
pass  into a n d  th rough  the transfer pot,  
p lu ton ium progressive ly  bu i lds  u p  in  
the t rapped  solvent  phase .  This appI ies  
despi te  the relat ively p o o r  mix ing  that 
occurs  du r ing  transfer. A s  the con-  
centrat ion of p lu ton ium in the solvent  
p h a s e  increases the rate of t ransfer 
f rom the a q u e o u s  p h a s e  wou ld  reduce.  

O p e r a t i o n  of  excurs ion  
A  deta i led  assessment  of the opera t ion  
ind icated that o n  the occas ion  of the 
criticality excurs ion a  transfer of a  
few 1 0 ’s of g rams  of p lu ton ium wou ld  
p robab ly  h a v e  occur red  f rom the 
a q u e o u s  to the solvent  phase .  This 
cou ld  h a v e  p rov ided  the smal l  incre-  
m e n tal increase in  activity g iv ing r ise 
to the excurs ion.  T h e  ene rgy  re leased  
f rom as  few as  1 0 1 5  f issions sp read  
over  a  coup le  of seconds  wou ld  not  
h a v e  b e e n  sufficient to p rov ide  a  shut-  
d o w n  mechan ism d u e  to the p h e n o -  
m e n a  observed  in  o ther  criticality in-  
cidents, for example ,  boi l ing,  physical  
expu ls ion  of solut ion o r  m ic robubb le  
format ion.  It therefore seems  h igh ly  
l ikely that the contents of the vessel  
passed  th rough  transient  g e o m e tric 
conf igurat ions wh ich  invo lved the in-  
c rease  of reactivity wh ich  p r o d u c e d  
criticality, a n d  a lso  con ta ined  the 
mechan ism wh ich  shut  the react ion 
down .  

Observa t ion  of the repl ica system 
s h o w e d  that as  the a q u e o u s  p h a s e  
f lowed into the transfer vessel  it 
p o u r e d  as  a  s t reaml ined jet into the 
solvent  layer.  In do ing  so  there  was  
s o m e  d ispers ion  wh ich  gene ra ted  a n  
inter face b a n d  of emu ls ion  s o m e  5  c m  
thick consist ing main ly  of g lobu les  
of solvent  in  the a q u e o u s  phase .  C o m -  
puter  calculat ions us ing  the wel l  es tab-  
l ished M O N K  M o n te Car lo  p r o g r a m m e  
(an  adapta t ion  of the or ig ina l  G E M  
code)  s h o w e d  that the p resence  of the 

jet of a q u e o u s  solut ion,  hav ing  a  p lu-  
ton ium Concent ra t ion  of less than  7  
g m /litre, c rea ted  a  “ho le” in  the 
midd le  of the solvent  layer  a n d  so  
dec reased  its reactivity as  l ong  as  the 
f low cont inued.  O n  the o ther  hand ,  
the p resence  of the emuls ion  b a n d  
p r o d u c e d  a  m o r e  react ive system than  
that wh ich  existed in  the qu iescent  
state with the phases  separa ted  after 
f low h a d  ceased.  Labora to ry  tests with 
the solvent  r e m o v e d  f rom the transfer 
vessd after the inc ident  Ied to a n  
est imate of abou t  f ive seconds  for the 
emuls ion  b a n d  to co l lapse after the 
cessat ion of f low. Thus,  it seems  l ikely 
that at the cessat ion of f low the system 
b e c a m e  p rompt  crit ical a n d  the shut-  
d o w n  mechan ism was  the co l lapse of 
the inter face emuls ion  layer.  T h e  
separa ted  qu iescent  phases  w e r e  calcu-  
la ted by  the compute r  p r o g r a m m e  to 
b e  just subcrit ical.  

B o a r d  of  E n q u i r y  
Immedia te ly  fo l lowing the inc ident  a  
B o a r d  of Enqu i ry  was  set u p  consist-  
ing  of exper ts  f rom th roughout  the 
U.K. A tomic E n e r g y  A u thority. T h e  
measu res  taken o n  the p lant  to estab-  
l ish the cause  of the inc ident  a n d  
to rende r  the p lant  safe w e r e  e n d o r s e d  
by  the Board .  A  repor t  was  p r o d u c e d  
mak ing  f irm recommenda t ions  for 
p lant  modi f icat ions to prevent  a  re-  
cur rence  of such  a n  incident.  T h e  
two most  impor tant  of these w e r e  
that neu t ron  moni tors  shou ld  b e  in-  
stal led o n  al l  vessels wh ich  a re  not  
safe by  s h a p e  a n d  that prov is ion b e  
m a d k  to e n a b l e  lu ted p lant  i tems to 
b e  e m p tied complete ly.  

T h e  tim e  ‘scale f rom the m o m e n t 
of the inc ident  to the e m p tying of’the 
transfer pot,  a n d  eventual ly  the re-  
habi l i tat ion of the plant,  was  p rob -  
ab ly  l onger  than  the a b o v e  br ief  ac-  
count  might  suggest  to the reader .  In 
fact the work  lead ing  u p  to the e m p ty- 
ing  of the transfer pot  took near ly  
f ive weeks.  Subsequen t l y  a  fur ther 
ten weeks  w e r e  requ i red  to effect 
modi f icat ions r e c o m m e n d e d  by  the 
B o a r d  of Enqui ry .  No rma l  opera t ions  
of the p lu ton ium recovery  p lant  re-  
c o m m e n c e d  o n  6  D e c e m b e r  1 9 7 0  a n d  
h a v e  p r o c e e d e d  smooth ly  s ince that 
date.  

T h e  inc ident  d i f fered signif icantly 
f rom any  prev iously  reco rded  th rough-  
out  the wor ld.  The re  was  n o  signif icant 
up take  of rad ia t ion to any  ind iv idua1 
a n d  n o  sp read  of contaminat ion  out-  
s ide the act ive p lant  conta inment .  Al l  
o ther  p lu ton ium process ing  uni ts h a v e  
b e e n  e x a m i n e d  in  detai l  to ensu re  that 
they con form in al l  respects with the 
recommenda t ions  of the B o a r d  of 
Enqu i ry  wh ich  h a v e  b e c o m e  m n n d n -  
tory for al l  future p lant  des ign.  
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