July 1996

RADIOACTIVE MATERIALS PROGRAM
Office of Radiation Control
Information Notice 96-2

Failure of Safety Systems on Self-Shielded Irradiators Because of Inadequate
Maintenance and Training

Please find enclosed a copy of the U.S. Nuclear Regulatory Commission Information
Notice 96-35 entitled, “FAILURE OF SAFETY SYSTEMS ON SELF-SHIELDED
IRRADIATORS BECAUSE OF INADEQUATE MAINTENANCE AND TRAINING.” The
department is issuing a copy of this information notice to alert you to the recent
discovery of these safety concerns. It is expected that you will review this information
for applicability to your facility and consider actions as appropriate.

No specific actions nor written response is required. If you have any questions or need
additional information, please contact our office at (904) 487-2437.

Enclosure
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June 11, 1996
NRC | NFORMATI ON NOTI CE 96-35: FAI LURE OF SAFETY SYSTEMS ON SELF- SHI ELDED
| RRADI ATORS BECAUSE OF | NADEQUATE MAI NTENANCE
TRAI NI NG
Addr essees
Al U'S. Nuclear Regulatory Conmi ssion irradiator |icensees and vendors.
Pur pose
The U. S. Nucl ear Regul atory Conmission (NRC) is issuing this information
notice (IN to alert addressees to two incidents where safety interl ocks on

self-shielded irradiators (Category |I) failed to prevent inadvertent exposure
The causes of these exposures stemmed froma | ack of appropriate maintenance

and/ or worker training. The incidents include a broken spring -- possibly
causi ng mal function of the safety interlock -- and a worker who intentionally
bypassed a safety interlock. It is expected that recipients will reviewthe

information for applicability to their facilities and consider actions, as
appropriate, to avoid simlar problems. However, suggestions contained in
this information notice are not NRC requirenments; therefore, no specific
action nor witten response is required

Description of G rcunstances

The first incident occurred when an operator nay have been able to open the
shi el ded door of an irradiator with the sources in the exposed position

After irradiation of several pocket dosineters, the operator opened the
shi el ded door of the irradiator to retrieve the dosineters, but did not
performa radiation survey, as required by the facility's internal procedures,
bef ore opening the door. Twi ce, the operator placed one hand inside the
irradiator to retrieve the dosinmeters. Subsequently, the operator observed
that the unit tinmer continued to count, indicating that the sources remained
in the exposed position. The operator checked his personal pocket dosineter,
but did not note an unusual reading. However, the operator did not report the
i ncident until questioned by the radiation safety officer, who had noted an
unusual 'y high dosimetry report of 3.55 mllisievert (355 nrem) deep dose

equi valent for the worker. The dose to the right hand was calculated to be a
maxi mumof 12.5 mllisievert (1.25 rem.

The design of the irradiator includes two interconnected interlock systens,

i ntended to prevent unshiel ded exposure of the sources. These include a door
interlock system-- designed to all ow opening of the shielded door only after
the sources are placed in the fully shielded position -- and a source exposure
interlock system-- designed to secure the sources in the fully shiel ded
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positi on whenever the shielded door is open or unlocked. The manufacturer of
the irradiator indicated that under normal operations, either system
i ndi vidually woul d prevent inadvertent access to the unshiel ded sources.

Fol | owi ng the incident, the manufacturer of the irradi ator was requested to
performan onsite inspection of the irradiator and facilities. During the
i nspection, the manufacturer noted

(1) the irradiator was |ocated in an area that was not climate-controlled
(2) internal conponents of the irradiator were in a degraded state
(3) nmaintenance of the irradi ator had | ast been performed approxi mately
10 years ago; and
(4) a return spring, integral to the source exposure safety interlock
system was broken

The manufacturer indicated that the lack of environmental control may have

accel erated the degradation of the internal conponents of the irradiator, and that
the |l ack of periodic maintenance of the irradiator may have contri buted to the
failure of the return spring

The broken return spring may have caused the source securing mechani smof the
source exposure interlock systemto mal function, possibly allow ng exposure of
the sources after the shiel ded door was unl ocked and opened. However, during
t he post-incident investigation, neither the manufacturer nor the |icensee
were able to identify a fail ed conponent of either interlock systemthat could
have al | owed the shi el ded door to be opened with the sources in the exposed
position. The manufacturer indicated that the design of the source exposure
mechani sm-- the operator must manually nove the sources fromthe shielded to
t he exposed position with a | ever -- would have provided the operator with a
positive indication of source position even if the interlock systens failed
Source position would have been further provided by a series of green and red
source position lights on the irradiator

The operator’s actions indicate either a |ack of training on the proper
functioning and use of the irradiator, a |ack of understanding of the training
provi ded, and/or a disregard for follow ng the established operating and
safety procedures. The operator indicated that the timer continued to count
when t he shiel ded door was opened. However, the manufacturer reported that
the timer automatically activates whenever the source |lever is manually noved
to one of the two source exposed positions and the lever is fully engaged in
the source slot, and stops counting as soon as the lever is noved fromthe
fully engaged position. The fact that the tiner continued to count indicates
that the operator had not noved the sources fromthe fully exposed and engaged
position. The licensee reported that the operator had been trained in the
operation of the irradiator and was |isted as an authorized user, but that the
irradi ator was used infrequently and that this was only the operator’s second
use of the irradiator since being trained

The second incident occurred when a mai ntenance worker preparing to perform
mai nt enance on an irradi ator bypassed the irradiator door interlock systemto
observe novenent of the inner irradiation chanber. The mai ntenance was being
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performed to correct previous maintenance that resulted in the irradi ator not
functioning properly. The naintenance worker was unaware that, although the
sources remai ned shielded during novenent of the irradiati on chanber fromthe
load to irradiate position, high levels of radiation scatter would be present.
The mai nt enance worker, upon hearing the in-roomnonitor alarm inmediately
returned the radiati on chanber to the "l oad" position (maxi mum shiel ding).

Al t hough the mai ntenance worker was famliar with the operation of the

i rradi ator and had been responsible for its maintenance for nearly 15 years,

t he worker apparently had not been given formal training on radiation safety
or the operation and mai ntenance of the irradiator. The mai ntenance worker
was not aware of the scatter radiation and assuned that since the sources were
not directly exposed, radiation fromthe sources would be contained within the
devi ce

During this incident, another worker, hired to performcontract mai ntenance on
the irradiator, was also in the roomnear the irradiator. Neither worker wore
dosi metry nor had any docunented training in radiation safety. Therefore
their doses could only be cal cul ated based on their recollection and were
estimated to both be approximately 4 mcrosievert (0.4 nrem) whol e body.

Di scussi on

Al t hough neither incident resulted in doses in excess of regulatory linmts,
the doses received in both incidents were unnecessary and possibly coul d have
been avoi ded with proper training and routine equi pnent maintenance. A
simlar incident in 1984, where a door interlock failed, resulted in the
operator bei ng exposed to 222 terabequerel (6000 curies) of cesium 137

The first incident clearly denonstrates the need to perform appropriate

mai nt enance on these types of units. Even though these units are designed
with interlocks and safety features intended to prevent inadvertent exposures,
t he components of these systens depend on adequate maintenance to function
properly. Failure to properly maintain these systens and provide appropriate
training could result in unnecessary exposures. Manufacturers of these types
of irradiators frequently provide initial and periodic training on the
operation of their units and, in sone cases, training on other manufacturers
units, as well. Initial training is typically a condition of the |Iicense and
therefore, must be provided to all irradiator users and nai nt enance personnel
Periodic refresher training is al so beneficial as a rem nder for working
safely around the irradiator and provides for a neans to receive or

di sseminate additional or updated information

In addition, nost manufacturers have a recommended schedul e of nmi nt enance

and/ or recommrended preventative/periodic mai ntenance that should be performed. Users
of these types of irradiators should evaluate their usage to determ ne

the applicability of the recormmended mai ntenance to their situation and usage. Users
who operate their unit nmore than usual or who use their units under

harsh conditi ons shoul d consi der the need for stepped-up maintenance or



IN 96-35
June 11, 1996
Page 4 of 4

shortened mai ntenance intervals. |n addition, each nmanufacturer's reconmended
mai nt enance may vary according to the specific unit or type of use

Therefore, persons perform ng maintenance on their unit nmay require specific
mai nt enance training for their unit.

Users who are not aware of the required training for their unit, or who wi sh
to receive information concerning training in general, should consult their
license, licensing authority, or the manufacturer of the unit. Regulatory
Cuide 10.9, provides additional guidance in this area and may assi st persons
who wi sh to devel op a training and mai ntenance program Users who wish to
receive additional information concerning recommended mai ntenance for their
unit should contact the manufacturer of the unit. In addition, third-party
servi ce conpani es may al so be available for training and mai nt enance services
for these types of irradiators.

This information notice requires no specific action nor witten response. |If
you have any questions about the information in this notice, please contact
one of the technical contacts listed bel ow or the appropriate regional office

si gned by
Donald A. Cool, D rector
Di vision of Industrial and
Medi cal Nucl ear Safety
Ofice of Nuclear Material Safety
and Saf eguar ds

Techni cal contacts: Douglas Broaddus, NVES
(301) 415-5847
I nt ernet: dab@r c. gov

Ant hony Ki rkwood, NVSS
(301) 415-6140
I nt ernet: ask@r c. gov

Attachment s:
1. List of Recently issued NVSS Information Notices
2. List of Recently issued NRC Information Notices



