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MANUFACTURING e ORDNANCE o ENGINEERING
. 4567 BERMUDA STREET, PHILADELPHIA, PENNSYLVANIA 19124 US.A.

6 January 1981

Office of Inspection and Enforcement
Region I, USNRC

€31 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 Analvsis Report 2-N10208

Action Manufacturine Comnanv had an incident on 18 December 1289, involving
the release of anproximatelv 1.2 curies of Tritium (34), in rasecus form, to the
atmosphere, at their plant location, 2829 Cedar St., Philadelphia, Pa. 12134,

A report of this incident was made via telenhone to Dr. John Glen, at the Region
I, USNRC, who recommended that this written report be renerated and directed to
Mp, John Kinnerman.

Action Manufacturing Ccmnany has a number of contracts with tne U.0. Armv
to produce various ordnance devices incornoratias the use of radio-luminous la—ne,.
These lamps contain oropriatarv phosphors and tritium pas in sealed horosilicate
glass ampules of various shapes and activities,

These radio-luminous lamns are purchased hv Action comnletelv sealed and
tested at the manufacturer's facilitv., To insure the interritv of the lamns, the
testing at the manufacturer is witnessed and certified “v a 11,5, Govermant source
inspector prior to shipment to Acifon. As such, they present no hazard when
handled with reasonable care and prudence. Action has imnlemented numerous checks
for leakage at everv level of assemhlv to assure that if anv leakare occurs, it
will be promptly detected, and exnosures kent well within safe limits,

Ordnance materials used by the U.S., Armvy are exnosed to severe handline and
environments in field use. To assure the safetv of the delivered nroduct, these
are tested in harsh environments exceeding their anticipated field exnosures,
These environments include:

1.- Low temnerature at -800 T,
2.- High Temperature at +120° T,
3.- Vibration.

U,~ Shock at 300 ¢'e (0.5 ms.)
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" On 18 December 1290, one (1) lamp was found to have develoned a severe

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

The following steps were taken to determine if there was anv discernahle
activity released within the restricted manufacturine area, and what, if anv -
exposure was incurred by personnel working in proximitv to the failed item,

1.- A Tritium Air Monitor (manufactured by 'm., 3., Johnson) was used to samnle
the air in the sealed, 30 cubic foot temperature chamber. No activity
above normal background coild be discerned.

2,- Wipe test were taken inside he chamber, and there was no discernable
activitv above normal.

3.~ Wipe testswere taken on various work benches alons the path that the
test items were carried, from the temperature chamber to the fume hood,
and no activity above normal could be datected,

b.- A second fume hood, exhausting air from the restricted manufacturine
area, and containine another Tritium Air Monitor, showed no activitvy a‘ove
normal.,

S.- A urine sample for bicassav for Tritium was taken on 19 Necemter 1080
from ALL nersons who were in the restricted area, at anv tire Aurins the

day_of the incident. These samnles were submitted to Padiation “anasement

Corporation, Philadelohia, Pa, for analvsis, The hioassav renort shous
no tritium intake atove narmal levels.

From the above, it is apparent that there was 10 measureable exnosure to
any of our personnel.

Repeating, up to 1.2 Curies of Tritium pas was released to the atmoshere
above our plant on 18 December 19897, The pas was released via a fume hood and
stack through the plant roof. The fume hood manufacturer states that the hood
fan moves 720 cutic feet of air ner minute. After 24 hours of exhausting, the
Tritium Air Voniter, that checks tle air passins ‘hrough the hood, showed no
activity above backrround levels.

Additional information describine the incident is included in +he attached
Taflure Analvsic Report, If vou have any question or need additional Information
regarding this incident or the operation at Action Manufacturins "omnanv, nlease do
not hesitate to contact the writer, Also, anv surgestions vou mioht have recapdin~
your handling of this incident, and for the future, are earnastlv solicited,

Sincerelv vours,

// 7/
oo sl
y Joseph L. fross

Asst. to the R.?,0.

P.S. This is the first incident of leakasge to occur at Action “anufazturins Commanv
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b, ‘ Analvsis Date of
@F ro. 2-010203 by ¢ JeL. Gross . Analvsis 12-22-90
Part La* or
Name Ccale Assemblv Location AM° . Plant #2 Address 2120 "efar °t.
Nwe [ Trem Cap'al Vataracturer
. i ’o Me ‘MT/A A\'n

Mo 11733781 s, 0, & 3

HISTOPY:

This assemhlv is rmade un of three (3) rarts,lolder (11733750) to which is assembled
+he Radioluminous Lamn (11733737) «with adhesive. 21t-oush not reauired, a contamin-
ation (wipe) test was nerformed at this stare, with no evidence of contamination.
Then the Seale (11723740) was assemhled (with adberive) and another contamination
(wipe) +est performe? (ac per SOAP 00 1105), Arain, no gontamination was evident,
This item, one of a lot of 3, rlus other asserhlies, was suhiected to cold temrerature
test (CD 201), I+ is note? tha* all asser*lies are conta’ned in individual rlastie

boxes when subijecte’ to temrmerature test.

This test lot was sutdacted +a -01°F (110 Yalaw vecuirerent) for eicht Hours, The
rise and fall tire Letween amtient and low temnerature was in axcess of six () hours
)

(con't on nare 2

ANALYSIS:

should e noted that: .

1 . The other Tritium Alr “anitor camrling a‘r from the area did not show

4
(a4

contamination.
9.- ine tests nerformed nn “enches alénc the path from the tamrerature
chamter to the fume haod di4 not show contamination,

3.- The temmeraturs cham'er checled with toth a Tritium Air “snitor and via

wine test, showed ''N contamination.

The presumed surface conta=inate? itearms were cleane? and contarination tests

performed. Trev all had levele contaminatien at arnroxiratelvy tacveround.

(con't on nare 2)

CONCLUS IO :

There zve at leant four (U) rossitle cauces of faflure, none of vhich can be

proven conelusively without a contreolled awreriment, to failure, to demonstrate, ’
Vevertheless, thev will 'e Aiscusred, and corractive action taken to preclude
at least % of them,

1.- Lamp not pronerl centered. end to end, ‘n the “older, Cince one end had
onlvy 0.015 inc% clearance (versues 0,029 inch on the other end), ‘t is voss-
irle *hat Aiffarential contraction/exnansion ratee of the aluminum holder
versus the rlacs rav have reculted in comrression of the rlass at low

temnerature,

(eon't on nare 2)

AR ARG
RECOMMTNDATIONS !

$. . DAttt aagamtlers an? ‘nenectors have tasn caLtioned tn:
. LS ’ b il ‘ J - L Y Y - B8 -
- . 1 - ’
a,- Assure the lamns are carefullv centered in the holdere, and NOT limit

: A " 3
ancentatle clearance to the 2 095 in reauirement of the drawvine,

Y.~ Maintain circumferential "TV coverass of the larn to 1877 or less.
2.- Mew cams have “een cut for lew tarneraturs svcle ¢c"assure that temperature
1 i Bt an) -
does not o telow -8 P
v Y ) 1 : * W - o Aaame ol 18 "1 5 3 9ot l.ok!
3.~ In addition to the nlastic hoxes, the test Itemes will Te vlaced i in=Lo
s

type plastic “ame +o mini=ize protatilitr of cham*er contamination in case

of future fallure,
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HISTONY: (cont'd)

Aster peturn to arhient, the chamher Aoor was onened, ind the mixed lot carried
to the fume hood. Tach rlastic “ox (not hermaticallv sealed) was onened and the
114 placed aside. A contamination (wipe) test of each item was taken, The
Liquid Seintillation Counter showe? contam‘nation of all nine (9) items in the
lot ({ncludine a "Adumm~” lamn) with levels rani.ne frea 5000 PP to in excess of
4,000,000 DPM, The Tritium Afr Wonitor mounte” in ¢ :e fume hood exhaust showed
levale of £0 utt/cutie metarn, or annroximatelv 10 tires acceptable levels for a
"regtricted" area.

The fume hood was 1eft on to continuallv exhaust for 24 “eurs, until the Tritium

Aly Yonitor showed aceenta*le lavele of eontamination. The wine test was reveated,
and the results showe? montaminatian levels rancins from atout 20 NPV to 2500 DPM,
excentins mane item 2t a‘out £N,000 NP¥, T+ wan praccnalv assumed that this last
mentioned iter was the "lea%ar” with the other ftem= hainc contaminatedsdy proximity
to the falled iten,

AMALYSIS: (eont'd) g

The scale was ecarefille removed from the ''leaker’, and the holdes and lamo
visuallv examined, “Tee aketch,

' PR DY, 2V S e i ]
-.{;..m v Adugsiie

] ~ f/‘ - e
ﬁ_ﬁb.__At?‘o‘ 7 r- A

CRMCK

Three nossiblv sirnificant olservations were made,
1.~ The lamr had a lon~itudinal crack, runnine the of the lamn,
2.~ The lamr was not carefullv centered in the holdar, with the clearance
5732 inch at ths

lenrth
at the peinted and ‘eins annroxiratelr 2.718 inch, and
other end,

3,= The PTV adtesive covernd arnraxiratels 229° apsund the circumference of

the lamn,

It is also worth reneatin- kera, that adout 1f houre evrired tetuween the time
that the chante» paache? =20°T o vamova’ from the charmter, and that there was
no contaminsation in the cham' er,

CONCLUSTONS: (eont'?)

A . Avaater than 1870 cireurmferintial coverare of +he 1Amre, counled with loes of
some flavitilisw at lov termerature, would have also contrituted to the

failure, 1f +he rramige 0f interferance is correct,
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CONCLUSIONS: (econt'd)

3.~

It was

Testine at -22°F rather than -80°F could alse he a contributine cause.
This additional 17° would further reduce the flexitilitvy of the BTV
adhesive, inersasin~s the prorability of failure when ecounled uith premises
1 and 2 adove, If the RTV hecame sufficientlv hard, the rreater than 1900
circumferential coverare richt alse nroduce circumferential compression of
the class tute.

A last nossibility is +hat a latent defact existed in the rlass. If this
were trua, then this Aefect counled with anv or all of the nraviouslv
discussed nrotential causes would have resulted in the faflure.

fortuitous that there wae no leakare in the temrerature charmter itself.

The plastic hexes cont2inine the test [tems have snlv snan on 1id=, It is unlikelv
thev would have comrletelv asntained any trituim leaka~e, A more 1l'kely evrlanation
{s that the ~laes ecracle’ comatime Aurin~ teet but a cornlete runrture did not occur

until the iters ware <arred’ in handline under the fume hood .



