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Mr. James G. Keppler, Director d. t.'<-Office of Inspection. and Enforcement 4 ''

Region.111
~ ~O '*y:;U.S. Nuclear Regulatory Comission

-s

. $j - j' f. .-
yf799 Roosevelt Road *

4~Glen Ellyn. Illinois 60137 , .

;f~y _Li'
Dear Mr. Xeppler: >g qk,

* i. n.

. .

.2d .
"

Docket _7_0-8;_10 CTR_Part 21 Report ''

,f i 8;_ 3
,

).t - v.
:This letter constitutes formal reporting of a defect as stipulated in 10 CFR ,

i,Part 21. This formal submission follows up our initial telephone notification p:.ff.
.

~

to your Mr. Charles Peck on the morning of July 17, 1980. Mr. Ha rley,L. Toy, L.4Btl Licensing Coordinator and my First Delegated Alternate, conducted th.e.t f'Minitial notification.- .,.g
, A..

G *
This fonna;1. notification is presented as outlined in Section 21.21(b)(3frof- '. ,.

. M10 CFR Part 21. -

'f ji' ':- f.
(i) . Dr. Frederick J. Milford, Associate Director of Batte11e's colu'mbus )b p/

.

. r,r F?-

Laboratories and Designated Responsible Officer 'under'provisionsg k], I'?10 CFR Part 21. and Haricy L. Toy, Licensing Coordinator and.FirstDelegated Alternate. *

'e ied .y . f.(ii)
The Battelle Columbus Hot Cell Laboratory operated under Bypro'du{N, t 7t
license No. 34-68S4-05 and Special Nuclear Materials License No. .) 3

,
,

.. .;
* . -k -

-(iii). Not applicable. : MT [., .:
..

f . ps :..,

.(iv) . A release of altborne radioactive material and subsequent surfac(h. I (icontamination occurred at the Battelle Columbus Hot Cell Laborator
on May 3,1980, during unloading operations of a failed spent fue;1)

- f.
| r .1assembly received from the Connecticut Yankee Atomic Power Companyj (, 4,,.t

'

. . 4
' 4 .:k

| There was no release of radioactive material from the building. .T.he
.

1jdata from bicassay procedures, including in-vivo counting, have estab- .RA.11shed that resultant radiation exposures were well within prescrMed 't'-
a20930o393 G20018 1 A .' i*PDR FOIA *; *.

KRONZEK82-352 PDR #.)," . hy . , <
'

3' b,
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.. p?- .: g.
Mr. James G. Keppler . ;.y:.

2
July 18.{1980 ' : $".

J. ,% --
.

standards as set forth in 10 CFR Part 20.
,

.?.

a fraction of a percent of the pemissible body burden. -Pulmonary depositionsNere1.c
-

- A ;.f, .:i., . - *. 1?;: m.
An evaluation of this deviatiIan in accordance with Part 21.proceTtires ^D :-

.

has deterinined that this incident is reportable. to the NRC as -a 4efect TE:

in that it sculd have created a substantial safrty haia
mination that a substantial safety hazard could have re.rd. The d'eter 'C -;

i
~

sul M"tedjs' based'{k'upon the following: '

~ '

?
c :gN* .

,

(a)
Five staff members were in the irrmediate area of the.. Ji37

. . .

pool when the release occurred, 3p',..
'

.Q ogt ,

(b) Established cask unloading procedures were followed! 19% ."

.which do not call for respiratory protection during' ${d, e'I~dthat phase of the operation, and *' , ,

-

," f
-

,

.t
.- ...

(c) A significant radiological source term was present - .,,y 3'
during the time they were unprotected.

- 7,'%s-(p - p;
'

'

(v) 1

The results of the evaluation leading to the determination of a hp .that could have constituted a substantial safety hazard were tren$ ct..h[U

-
.

:

e

mittee to the Designated Responsible Officer on July - Q.16, 19807 . ' . ,.
*

*
';.? pf(vi)

-

The exact kinetics and chemistry involved in this release are yef}-to be 'i4,.y - |
detennined..

'

Battelle-Columbus is in the process of proposing 'seve'ral
research programs whose objectives are to provide a better undersd

,

J %-!

standing of the physical and chemical processes which occurred during"

.|
C

the' shipment of this failed spent fuel assembly. '

Pertinent to tha!release occurring ~ during unloading operations at the BCL liot Ca'11yL
':Laboratory are ongoing studies and investigaticns by Nuclear Assurance 7
$;

:

Corporation.
Their spent fuel shipping cask NAC-1E was utilizedd

the shipment cf the failed Connecticut Yankee fuel assembly'to' Cplo(mbus E '
*

<J ^
Ohio.
health and safety of the public during transport.The shipment was accomplished with no adverse effects'on the

. o
~

a report filed by Connecticut Yankco Atomic Power Company to NRC''s".' Reference is ma~de to Ik
Region I on May 21, 1980. %The letter report from Connecticut Yardin's [kW. G. Counsil stated tnat cask NAC-1E license decay heat limit had?been A fgviolated during the shipment to Battelle-Columbus.~ The letter're .
was docketed in accordance with the provisions of 1"0 CFR Part 71, fQet.g--

. DPR-61. ~~ '

Y. ' d . .gddgg (.g
.

c~,

(vii) In order to preclude a reoccurrence of this type of incident, fou'eg. , ;, y*M G:
corrective actions have been taken. ( g. : ,1

~
j .._.

,.

(1)- The use of respiratory protection will be require ~d dar ng ca
unloading procedures involving failed fuel assemblies until' fik"

'

I
recomendations are made by the internal reviewers (see It'em121. ' i

j' S

. . .y u ;, ,

,
. ;

?.'-

.&y%N.
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.

- .a, M e- |f .-
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-
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. 3 ,'N ,-Mr. James G. Keppleri 3 July 18.b980-,

.

-
-

.
,

' ..*1* r

y.: ) *|\(2) A comprehensive: review of all Hot Cell Laboratory Receiving ''
Procedures will be conducted by D. G. Freas Associate

' . . ~ ,

t .

Section Manager *, and the Radiological Materials Subcomittes, i .

' , - . i

f ;M~c.Rec 6mendations. regardintf additional practidures needed, as '.'s
-

'm}:$
well'as modificaton of existing onesi will be submitted to 5
tihe' Radiological Safaty Comittee for approval.' This reyte f

i

M[F.!
will b's.6ompleted by July 31, 1980, and the. recomendations'1
implemented as soon as practical. , j.i .

'

]m.(3) Prior to submittal of case reviews to the Radiological Safety . M.wi
Comittee (P.SC), the 585 Section Manager will require review!

'

'ty'.3 1

and approval of all cases by the Hot Cell Laboratory Operatic'ns *Jeq;Manager and his staff.
" hands-on" aspects of the proposed experiment.ThisreviewwillbeorientedtotheQ

~

& 4...
This proced6re .*4

*

is to bo in place by July 15, 1980;
. . ' '. ..., ,F. ,f q4 '1

-
.

.,
. - ,- - '

(4) Comunication with the shipper regarding potenttal hazards 4*.- J rit~ ,
,

t'

during unloading will be enhanced. Such comunications are-<4 C' . ipresently included in cask unloading procedures; Effecti.vd I. . [M*k
L'immediately, comunication procedures'will be ~ initiated at 't

the , time of loading by the shipper and continued tihroughout'.';-i ' I' %
f

the ' unloading operations. '

' .! Gt
(viii). It is anticipated that the results of our ongoing investigatio~ns'q

*J
}A.: ':

h - : .. 1the cause of the release during cask unloading operations will be pto M&j.";.

available for distribution to all shippers and processors of irradiatedit?) .. spent fuel. The information and cunclusions drawn during our cya$ation..-
have been shared with Connecticut Yankee and it is our intentienjt.h. - .? .i

continue this joint participation to a satisfactory conclusion'. 9,y1
'-

..-
-

..^
We are confident that our corrective actions will preclude a reoccurre'ncibf sucft v' ~jy' '

a. ;

.

"an incident. Our total file pertaining to the investigation of the 'doviation dd'
. and subsequent determination of a defect reportable under 10 CFR Pa'rt 21.',$s 'D4available for your inspection.

We shall provide whateveri additicna{infgytier.'ig,i
.

: you may require.
-? ' q j. y( ,

,

Very truly yours, ' j .' .

"

,

~Q & ~

-
, j- - : -

Frederfck M..o -' 3./b.
__

1..m.

*.$y.$ t',W3Associate Direc6ar ~

g $' ''

FJHilba *s. r :. V.Z
'

. .- . . , -
.

- ?.wW' :[ 4
-

Enc. (3) ' -
i 'k4, .% $

#
.;.\T . ~ #

.1
59'. %'VCannecticut Yankee Atomic Power Company. Mr. Ralph Brisco. cc: . ;

'; i. *.
'

. , . - 'e
\ .nRegistered Mail

-
.
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Eaccelle's Columbus-Laboratories Date: NN 8M5 h h'bTorm D-21 y, ~ J + .. .
-

*

CC W 7.D%s
.'. M. 7 Qw. .

PART 21' INITIAL DEVIATION REPORT ' ~.Ca ~W . E3s

. .

'. W.%-Mcc..
'

h.-.
Mi-

.

y '[ i . .
. d A. WN.-n/E, I;. Toy *I I.hTo: -

From: G.F W ESCH 'I M.4-

Subjece: Initial Report of. Deviation that Could Constitute a Substantial!
s T.- s..Radiological. Safety Ha ard /j/- ;Z.- 6 /./cr rp q- g...c

~

' . -
-

,

.R .;--

*... n. $ 1,.

. NATUP.E OF DIVIATION (check oce):-
.

.,y';.~
-r

.

;3., ,e,;
,

-
., .v-

Q.Deparcure from technical recuirements as specified ,in the .;3
'4'
y

94 . .p

BCL Research Agreement.
| - 4'7;;; -, if .- '

. t,:o. .

.

@ ' Improper dep arture f rom ?.*RC reeul a tions , lic ens e cenditions, ', . - '
* or approved procedures.

, .

- ' ''
,. ,

,

O ; f aulty co=:ponent or Procadure ' utilized in BCL ppel. ear rgeritih.a..s.
~

N V$* :4 ,. 4 --
_6 -.. .

.f.(:- .. R.> .* > $
es .

DATE DEV!ATION DISCOVEREE: D N4 3.VCf5 0 TIME: 1 I 'S O AY\/ AU-

% ctT -l'. P.1*. T c E ~ * w f.:..
<. .s

.

M,. $

..

, :' LOCATION Gr DEVIATIO:: .; facility or ares): _"T M - \ b

3RIET DESCF.!PTION OF DI.VIATIC'I: $ wt.wasse- t+ N o. r s'u I;
'

' .:..~ . .- yo_ - ,,;,, s- 3 ; =5
-.

, . Ws >='Tc2_W\ V G'._ m _ h sW\ cQiM 4 C N5%d 't%>ft wh b b Q ;.9 ,'']j_p.

- R6
'* - --

.9 ..t!y'd i . T.'

-. . .. ,
,

cNtt4CWe t: 9 sc C. W N s ' ',

3Y - . ..p.y t', .W t
": ,y {h'

' '

. A..; -

, r,
-

INJURY OR PROPERn DA?>[GE: UN~\b Y L C'" b N N-N W2Se $ 7

- w

; f;
LT)
..

-

., -m.

-, 5 f t1C. t --f Am * N 4 T'ver2 WsT4 W. t.no e c' .Q. C.'T W G' N'TM' I--L. a w
-~

f.'; d, ,. g .~

t r. .A . g.
-

,110EDIA*II ACTION TAKIN:, Tc. e.t , bM 4+ Ca Cr M. +- % fren-L & .:. d .; M . 4
_

' '%[p.

,% <f M O a.' m Awo ..u M inu GM4 q: :t , k . ,p (
,

.
-- .

'

' . 'N.' .M ' * n'' '. pDA"'I EVA1.UATION INITIATED 1
_

h h M _ '73 , ,1 9 $ C
. . . , .'

. ;.: . ,. ..
'*$.?' h

,u ' ' qt
'

,. . . -; . .-

..
.

5 e- |. . '.-
. .

5..

,|*. . .
.

.
- - ~s~ . . ' . -Q<I'..

y,
.

#. 'NCIt: Evaluation 2iest be resolved eithin seven (7) vork!ns days pubsecuen''
to discovery of the deviation. *~''I PJ . * ~ 3.,'.-

., -
. -

. , . '+ g b,f.4' '*

.
~ .

' ;: ; * g-

>. . -
* . ..

y. 2, 7 p, . .

g . n t,.

)
. _

A. L2a
'



1 ' $.6 ?
r; m u f e m: - @;y

s

.-y- ,- . ' . .a .. .

.. r t 4 ..j.4 . Y. :~
- ' c re:.g- ;_. g* - - -

TM4/'fd- phtributioq[f'; '* Q:f(
:-

' i. Y
. . . . ,~ >='-

o *, s ,
.

. . . -

* ' , IJ
_

.@ .

R Crng -' I' f.g:M ii
.

,
,

\\.~
~

.Y Kr.s approved by 11J *edia k,' :. adi a Th
Y Pasupathi ' 3 i)Ii.'.M

'

.

li Toy . ;4
7.h'd

|

6k. D McKcwn .E

{,,. .<k. - $ .-[h[d-n g
#

RKlingensmity$.
.

0JJackney .
'

.

.&v-- .j

.9 ' .,;* ,7 , , h.y-

b'] ./ g. V.a, . y.;4]'. {*. p.g&.t**a.
. L (.,t - * &. d,
. 1* ~-

' a- -
.

- ifay 21.1sso .. 42 -s s gg s ..

. . m, .. . .>-.. . ... .
- .

.

Mr. Ralph- Brisce / f. - j'

f.ortheast Utilities f ./.< O- . ,.5
~

10 * 'c 1

,

; ..e..'..

Service Comoany I A" .I
P. O'..Scx 270'. '?

; %. ,.:
1 %,

|iar: ford.., CT,, 06101
.

,
.

< -

i W..
.

.. . .... < . ..
'

.'%i - ,',. 3

. . .
. . , , . , ,

Deci. Mr; Sris:ur '

|. ' . .

.'

- .'.

-

. ,e.. . - ,. 3. .

Cph ctar Mr. liarley Toy discussed with you over the. pho'is rec.e..tly, Settiille is 4,

.f.pr::e's:iine te tor. duct an evr.luation of tha est.taginatio.r re'ecs; expegfenced
in car hot cell iao:ratory ur.cn un; adinc of Cecnec;icut Yar.:ee.Tual .4ssmbly g~
C? *c :: the RAC-1-E shi; pin;. cesi..
dr.cmine t.het+:r c- not this event need be recorted ;c.~ tr.(. !;P.It is the pursesp cf tn4'eva7uap& ired'fe.9f.n t o' .

.
'

as- re
.,g 3 ,,,q . K':Q-{

by 100FRZl. I; t ,' ' ' ' ^

,
*

.
.

.
7 . y 5 p, u

As. a dirst step in. cur. evaluation, a revice: of the event v.as conducta b'y crI fM
ir. terr.a1 Ectteilc Ad Hoc co alttee. The initial report cf this'ccmihee sas l,y
s'ub=itted. on !!ay 19, 1983. A copy is enclosec fo'r yohr 1r.fo+it'iod.di urthh -f*

,.information'will tie made avalTable to you as.. it is obtalried .W.j.i ' . O.g ,.'''
. . , , - . . . . . , - - . ^ . . .

k
, . .- , .s

.
.

We invite- NUSCO participation in this evaluation and suggest that; if ' pror.'#'

E
the repcrt to IJRC be a , joint submission. . E .- ~ . / 3 Mi.k . E A T,

~ j;::4 4. ::- .y G. 1 f
'

p
Our interaction with the regulatcry agencies in matters such as. this'$,s hand.&gJ-

F$g*,
'

.

by Mr. Toy. F~icese feel free to contact him at any time at 614-424-7791..
- -- . '

; . ; 3 i7;3.-)~ '

, . - ;,.
.

~ '~

5 %yery truly yours. ?. . . ;' ; .1,.; d
'

-

- ^
7
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4''
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-

e
.

* Co'u nt,us Labcratene* Inistnat carribui.on ''
+ C.. , 1

P..,. Denning @1 ,
-

. hM F1u::ver a}a
.o

3. .H,. .oy -om May 19,1950 . .

rig giller i .
,

F.0 Surian E ,; _18 D. A. M:Kcwn M'. Pobereskir. ~N '4t//Ii ,,2..-$ -g yg Chrono /erc . ?. ', J !
-, -

I'c'a Ad Hoc Committee
. h. .

, . -
-[ . i. .

*'. . . , '5Aect -

.- ~ .

a n. . *
- 4

,

f
-

4- -

-Wi
*

3,
.

s;- 5g;cilowing the incident involving contamination cf the area around ne poo17 et ,;h'eh..f
$nt Laboratory in the ' unloading of a Ccnnecticut Yankee fuel asser.bly, ar.'.Comitte'e was forme:r'to . review the phenomer.a associated with the release. hd r:.ocdl' y':twasN.n: the oojective of the Comittee to review procedures fg the receipt and.?r.and- % '
ling of shipping carks or to rr.ake recommendations that woule preve.nt a. simU'ftr .4'.ir.cioent in the future. The objective was to define the 'poter.tial source o the.<d. .
cer.tamination and to evaluate possible explanation;s for the .*.y.sical proe'e'ses. f.Nfwhich led to release. I .d

.

-yL.4-ie..

1 .. * a
.-

Tne :evicence available to the Committee was: g . , .
.. ; ,~(.if'.
,4 c

.

(1) Aftertheheadwasremovedf(omthesubmergeocask.
1). .$ l'.

a blackish cloud emanated from the cask, spread.ing , I) .
tnrcughout the pool and obscuring visibility. Q[<

'-

t 9q(2) The' radiation level increased almost in::eciately in - I JK '. <the area.
_;f. ipf@4,

~ p) fir. aerosol was ao;arently releasecJrom the pool sur p
, 4

-

- '-~" # ace which deposited in patterns consistent witn the ';.1 'yu c_ c _ -

- direction of air flow. : J( 6 (.. .._ _

fg- g c;.i

(4) The prcportion cf fission products ;o a'ctinides $' ' '8 ~'#

me.a.sured in tne aeresol implies that the . eleased ;-

f [y{.
~

n. iter ial was composed of fuel. 1 J g-
.'

'

~ . . c+ S.
essith contributing factors to the ;enera.icn of the centaminating ma'tedal "$bJanc tre release are: M .5. Y- -

5. ,1.1j
-

. . .o.
,

(1)
The maximum te .serature and tir'e at temperature during?'( ~ f},

e

Ts hi pme r.t. .'. *.. E, } -

(2) The preexisting extent of clacoing f ailurs. ,'
~

4 =

-f, .' , ,j..'. ,
- '(3) The cladding tr.aterial (stainless steel). '.

,. . ..

c .e. @(
;

, ,

(4) The quenchine of exposed heated fuel. *
1.s .i .; , ~ . :. - m:- ~

- ..

7 l. onside'ation was given to the p:ssibility that the ' cask had been contiminated [m%
- --

.
.

prior to tne loading cf the assembly at the site of the utility | ' Howeverfa'terk-|.
t.5e wcter in the cask was orained back into the fuel storage' pool at Connepicht]A1;( ,-

'*ar. ee ssbsesuent te loading, tnere was no indica-icn of indreased contarinatier. NE
.

cf the ;.001. It, tbcrefore, seems quite unlikely ,that ine' cor, arrinatidn j.$s tre-~

res.it )f prict shi ments. ~ - ). . Q91-
' '

' ' O '. -

*

'.
.

'',,1.'.
-

7-

. *
,.

-
' 'p

. ;f
~, ..

a
- - -

- 1b
:-c.:)f

, .l ,

_ _ _ L -(. 'q' y- -
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**

M g%M 0"'.: I,d Hoc 'Co-cittee 2
,

May ic,*!ig50 f :.
.

. . ~, |t.

- **

Ca1culaticas were per.fcroec us.ing the Wooton-Epstein correlation
. ,

U)toprfai: .;.'the peak c16dding tem:erature curine si.ipment. The' results: are shown in Eicure 1D,.1
'

.

as a function of decay neat lead. It siculd be recogniced that the'un ertaintiesGE~
-

ir. 'tnis calculation 7re large and not well characterited. * A flat ' axial' pdwer.orcMfile was assumed. 'Mcre typically, a ochking fac;or of approxir.ately 1.2 Jould beIMcxpeciec for spent fuel.
* '

This factor can be applied directly to the cask.* heat *i:q.d.'1 cad. . . .

'

''
. . ; ., .i*

.e detailed. cperating :his ory for the assemcly, the decay heat icif for df 'Y"

Witnou:
~;ne cask cotid not be deten.ined accurately.
5:eever, using the folicwing as:,umptions: The heat icad could be esti~riated, d..

~

-
_ y .j{;*

(1) During the operation, the asse.t.cly had the a~verace . I.5,' k, .hpower in the core. ;ji te.gf..9
'

~.
.

(?) The heat load is based on "draf:I AN5 5. l '. *

I. . . k. Sy.
(3) The assembly was irradiated for three years and .:.y d.' *

,.

sdecayed for 430 cays.. - -

i* ( :+-

$, '%
The estwated cecay heat for the assenbly is 3.1 W. 'k'ith a peaking f acto"& cf .?M-1:2 -he predicted peak fuel te".arature would. be 550'.:.
cc::on dc:a :ndicate', that at ter.:eratures below approximately 480"FA re,iew of uo2 P'- N.T'
cizes. in i.;r to a complex mix';ure of oxides approacr.ing ar cxygen-ura,niur/,tatic '.V '00p pxi;,K
ci I.33. i.t higher temperatures, U02 cxidizes to U3 e weich nas0
icwer censity.si'.n the ootential for flaking frc . the Su-face.U)significa- .1y St:

Consic' S n:. f jei
.tne maximum precicted temperature of the fuel, circu.?s ar. ial evicence''in~c(cai;es*,' fthi.. inis may have been a major contributinc facter to the generation of ( finefuel ;owder which w:.s ~ apparently released. -

.

,

- . ;.- 5 .k,,, ~6o. . . .

I.Merr.ative e).oir.r.ati:ns for the release of uranis:r. oxice powder fror. the'c:1ns 3
.

q...

9cre : hat it fell out of breaches in the cladding es the re'sult of'y{bkitibMs.
-

durhing st.ipmen:
or was scalled of f the fuel surface as the resdit of ~ guenchind withi.h:2water cu.-ing cociccen criar to ur.ioading the cask. .{ '''. Q

-

f,tw

re'.sise of aere:ci from the surface of the pool suggests thet,. during'3f-illin'g6Tnt:
-

3

:1 the .:ask witn water prio: to placentn: in tne pocl, some cf the fine u-iir.ium r
.c .he surface ir. ar acnered layer of gas or escapec withir. oudbles.Mter the heed was removec. the powcer ei-hy 'loal /f

. osice powder was not we tec.

I. * ~. c.? k.1

J. 1
't shx.ic be recognized that the scenaries for release which are describe:\ 1 3 *

_ _ are sre:ulative anc that cefini: ice statr.ments about the causes of. the rele{ase:
aboiei.

" -

cannot be mace'withcut supporting research. The nature of the incideht could~,
r.zve wicescread insi tcations abou: dry shipments' o' fuel, tr.aitr ux. pe r.iss Mie ' y

-

fusi temperatures, inert shipmer.ts, anc uncontained ship. tent of' failed fuel. .e M. g
r biner research should be undertaken to deterr.ine the cause of the' release and

' u
;f $

this ir.icrr.ation d'.tsex.inated wir;+;y te assure that a core se'ricus inci,de?.t,'dces $ #nc: c: cur in tne futu: e. '

* ., . ! .i . ;#
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