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6 January 1981

Office of Inspection and Enforcement
Region I, USNRC
631 Park Avenue
King of Prussia, Pa. 19406

Attn: Mr. John Kinneman

Subject: Report of Incident, 18 December 1980

Reference: NRC License No. 37-19104-01
Attachment: Failure Analysis Report 2-010209

Action Manufacturing Company had an incident on 19 December 1980, involvinF
1.2 curies of Tritium (3 ), in rasecan form, to thethe release of approximately H

atmosphere, at their plant location, 2829 Cedar St., Philadelphia, Pa. 19134
A report of this incident was made via telephone to Dr. John Glen, at the Region
I, USNRC, who recommended that this written report be generated and directed to
Mr. John Kinnerman. i

Action Manufacturing Ccmpany has a number of contracts with tne U.S. Armr
to produce various ordnance devices incorporatian the use of radio-luminous la os. |

*

These lamps contain propriatary phosphors and tritium gas in sealed borosilicate
glass ampules of various shapes and activities.

These radio-luminous lamps are purchased by Action comoletely sealed and i
'

tested at the manufacturer's #acilitv. To insure the integrity of the lamos, the
testing at the manufacturer is witnessed and certified by a U.S. Govermant source ,

inspector prior to shipment to Action. As such, they present no hazard when
handled with reasonable care and prudence. Action has implemented numerous checks

.

j
for leakage at evert level of assenhly to assure that if any leakare occurs, it i

will be promptly detected, and exposures kept well within safe limits.
,

1

Ordnance materials used by the U.S. Army are exeosed to severe handline and
.

environments in field use. To assure the safety of the delivered product, these !
are tested in harsh environments exceeding their anticipated field exoosures. !

| These environments include:
l

1.- Low temoerature at -800 T.
2.- High Temperature at +150 P. |
3.- Vibration. I

4.- Shock at 300 g's (0.5 es.) !

|
;

THIS DOCUMENT CONTAINS

POOR QUAUTY PAGES

810804 0W
(1)

[3M$$i[$$IPd{$ihINN*WdN 'M' N N *l'@ i d1N[7M ME NfM h b



_ - . .- . . . - - -

.' '
.

..

-
.

'On 18 December 1990, one (1) lamp was found to have developed a severes

crack-in the glass after exposure to a low temoerature test. All of the activity
of up to 1.2 Curies was. released within the fume hood and carried uo the stack,
through.the building roof, to the outside atmosphere.

The following steps were taken to determine if there was any discernable
activity released within the restricted manufacturing area, and what, if any - -

exposure was incurred by personnel working in proximity to the failed item.

1.-. A Tritium Air ?!onitor (manufactured by Um. 3. Johnson) was used to sample
the air in the sealed, 30 cubic foot temperature chamber. No activity
above normal background cuald be discerned.

2.- Wipe test were taken inside the chamber, and there was no discernable
,

activity _above normal.
3.- Wipe testswere taken on various work benches alone the path that the

test items were carried, from the temperature chamber to the fume hood,
and no activity above normal could be detected. >

4.- A second fume hood, exhausting air from the restricted manufacturinc
area, and containing another Tritium Air Monitor, showed no activity above
nornal.

5.- A urine sample for bioassay for Tritium was taken on 19 December 1980
from ALL persons who were in the restricted area, at any tire durine the
day of the incident. These samples were submitted to Padiation Management
Corporation, Philadelohia, Pa. for analysis. The bloassav renort shows
no. tritium intake above normal levels. ;

Trom the above, it is apparent that there was no measureable exposure to
any of our personnel.

Repeating, up to 1.2 Curles of Tritium gas was released to the atmoshore
above our plant on 18 December 1980. The gas was released via a fume hood and
stack through the plant roof. The fume hood manufacturer states that the hood
fan moves 720 cubic feet of air per minute. After 24 hours of exhaustine, the
Tritium Air Monitor, that checks tt.e air pass'ini~through the hood, showed no
activity above background levels. ?

Additional information describinc the incident is included in the attached
Tailure Analysic Report. If you have any question or need additional information
regarding this incident or the operation at Action Manufacturing Comoany, clease do
not hesitate to contact the writer. Also, any suggestions you might have regarding '

your handling of this incident, and for the future, are earnest 1v solicited.

Sincerelv yours,
i

/ D' / |
'

(L2 ff ]N}( : , -;

!j Josep'h L. Gross
Asst. to the R.P.O.

P.S. This is the first incident of leakage to occur at Action !!anufacturin? Company
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Ancivsis (Datsof
QDP NO. 2-01,0209 gy J.L. Crors Analysis 12-22-90

Part Lab or

Nara "cale Assembl" Location O'C - Plant #2 Address 2 Reg redar et.

Dwe. Iter. 5arial "adufacturar:
90. 11733751 "n. 1P '7 0 . 'i/ A A"O#

HISTOFY: This assembly is made up of three (3) rarts, Folder (11733750) to which is anse-bled
the Padioluninous Larn (11733737) "ith adhesive. -ltbouch not required, a contamin-*

ation (wice) test van ner#ormed at this stare, with no evidence of contamination.

Then the Feale (11731740) enn anse hied (vith a?'esiva) and anothar contamination
~

(uipe) test per#crmad (ar per SOAP C? 105). ^ ain, no ,conta-inat on was evident.i

This ite9, one of a lot of 1. Plus other asserklies,wan subiected to cold temrerature
test (CD 201). It in noted that all anserklies arn conta'ned in individual c'astic
boxes when subiectad to tenrerature tent.

.

This test lot was subdected to -900r (100 'elow recu'rerant) for eicht Heurs. The.

rise and fall tire between anhient and lov tennerature was in excens of six (6)' hours
(con't on nace 2)

__

ANALYSIS:
*

It should be noted that:
1.- The other Tritium f.ir "onitor sannlinr a'r from the araa did not show

contamination.
2. ''#pe tests performad on benches a16nc the path from the tercerature

chanher to the funa hood did not chov contamination.
3.- Tha tenperatura c'amler ebecked with both a Tr' tium Air ",nitor and via

,

wire tent, sho:'ed "O contanination.
,

The presumed surface contaminated itern were cleaned and contarination tests
n,erforned. Thev all had lovale contaminatien at a-proxiratelv Facbcround.

(con't on race 2)
.

CONCLUFION:

There are at leant feur (4) rocrible cauces cf failurn, none of "hich can be

proven conclus'vely without a controlled axrerirent, to failure, to denonstrate.'
''evertheless, thev vill I n discucred, and corractive action taken to preclude
at least 1 of the .

1.- Lann not properl" canternd. end to end , # n the ' older. Since ene end had
onlv 0.015 inch clearance (varque 0.009 inch on the other end), 2t is noss-
!ble that differantini contraction /exrannion raten o# the aluminut holder
versus the clans a" have raculted in conrrescion of the rians at low
ternerature. ,

(con't on care 2)
__

FEC0"u:NDATIONS:

1.- Roth assen51ern and insrectors have teen cattioned to:
a. Assure the lar.ns are carefull" contered i.- the holdern, and NnT limit

accentatle claaranca to the 0.005 in.reeuira ent cf the drawinc.
b. "aint91n circunferentJal "T" covera-o of the larn to 1G'o cr lets.

^

2.- Mew cans have Seen cut fer lev ter cratura cycle to accure thet te perature

does not to telew -910 r.
3.- In addition to the riantic FoMas, t'e test-itenc will be elaced in " Zip-Lok"

tvoe plactic ra-r to -iri-ize prola'ility of c'am'er contan? nation in case
of futurn failure.

. .
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' HISTORY: (cont'd) {
>

After return'to atrient, the chamber door was onened, and the nixed lot carried
to the fume hood. Each plastic Sox (not herneticallv sealed) was onened and the
lid placed aside. A contanination (wice) test of aach : iter | was taken.' The ;

Liquid Scintillation Ccunter shoved contamination o" all nine (9) items in the !
lot (includine a "dummv" lamn) with levels ranging frew 5000 PPM to in excess of '

4,000,000 DPM. The Tritium Air "enitor counted in '5e fume hood exhaust showed
levels of 60 uCf/ cubic noter, or approximately 10 tires acceptahle levels for a
" restricted" area.,

i

The fume hood was left on to continually exhaust for 24' hours, until the Tritium ,

Air "onitor showed accentable levels of contarination. The wipe test was renested, !
.and the results showed contamination levels ranr!nr from about no DP" to 2500 DDft, i

exceptine one item at about 90.000 PP". It van reasenably assumed that this last ;

mentioned itet vas the " leaker" with the other 'te- baine contaminated *by proximity [
.

)to the failed item.
!
;

ANALYSIS: (cont'd)

The scale was carefull" removed fron the " leaker", en1 the holdea and'lamo f
' visually exanined. See Ske*ak i

k
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Three nossibly sirnificant observations were made. ;

1.- The laer had a lon-itudinal crack, runnine the lenrth ef the lamp. t

2.- The lann was not carefully cantered in the holiar. uith the clearance
at the pointed end Feine approxiratel" 0.015 inch and 5/32 inch at the i

other end.
3.- The PT" adhesiva covered'arrrox!ratel" 2390 around the circumference of

'

the latn.

It is also worth renearin- Enre, that about 1E heure nyrived tetween the time
Cthat the c % ber reached o0 r to re ova; from the cha+ er, and that there was

no contamin6 tion in the chad er. ;

COUCLUSIONS: (cont'7)

0 circurfor<mtlal coverara of the lare, coupled with loss of2.- Greater than 190
some flexibility at lov tercerature, would M ve also contributed to the '

,

failure. If the rre-ise of interference is correct. ,

.

*
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CONCLUSIONS: (cont'd)

3.- Testinc at -90 F rather than -80 F could also be a contributinc cause.0 0

0 would further reduce the flexibility of the FTVThis additional 10
adhesive, increasin~ the probability of failure when coupled with premises

0
1 and 2 above. I" the FTV Fecame sufficiently hard, the creater than 199
circumferential coverace richt aisc produce circum'ferantial comnression of
the class tube.

4.- A last possibility is that a latent defect existed in the class. If this

were true, then this defact counled with an" er all of the oroviousiv
discussei potential causes would have resulted f r. the failure.*

It was fortuitous that there wan no leakare in the terrerature chatter itself.
The plastic hexes containin- the tost itemn have oniv snan on lida. It' is unliksiv

thev would have completely contained any trituin lenka-a. A more likelv explanation

nonatire durin- test but a com lete rupturo d(d not occuris tnat the rlacn crac1:ed '

arred" in handline under the fume hood.'

until the ite n w9re l
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