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UNI TED STATES
NUCLEAR REGULATORY COWM SSI ON
OFFI CE OF NUCLEAR MATERI AL SAFETY AND SAFEGUARDS
WASHI NGTON, D. C. 20555

January 14, 1993

NRC | NFORVATI ON NOTI CE NO. 93-05: LOCKI NG OF RADI OGRAPHY EXPOSURE
DEVI CES

Addr essees:
Al'l Nucl ear Regul atory Comm ssion industrial radiography |icensees
Pur pose

This information notice is intended to: (a) alert licensees that the |ocking
mechani snms on certain industrial radiography exposure devices can be | ocked
with the sealed source in the exposed position; and (b) enphasize the

i nportance of ensuring that the source is secure in a shielded position before
novi ng the device. W expect that licensees will reviewthis notice,
distribute it to responsible staff, and consider actions, if appropriate, to
verify that the source is properly secured at the concl usion of radiographic
operations. However, suggestions contained in this notice do not constitute
any new NRC requirenents, and no witten response is required

Description of G rcunstances

Case 1: A radi ographer was overexposed in an incident involving a

di sconnected source when he failed to conduct a survey after each exposure.
After investigating the incident, it was discovered that the radi ographer had
approached the device without a survey instrument, |ocked the device,

di sassenbl ed the source gui de tube, and left the drive controls connected

bef ore noving the device fromone location to another. The radi ographer had
incorrectly assumed that in | ocking the exposure device, he had secured the
source in a shielded position. |In fact, the sealed source remained in the
gui de tube because the pigtail had disconnected fromthe drive cable. The
radi ographer's error was further conpounded when the drive cable was not
renoved before noving the device, which would have allowed himto identify the
absence of the source pigtail within the shielded assenbly.

Case 2: A radi ographer was perform ng radi ographi c exposures of welds on a
series of pipelines that were | ocated approximately 6.1 neters (20 feet) above
ground. The radi ographer used a 1.8-neter (6-foot) guide tube with collimator
and a 7.6-nmeter (25-foot) control cable. The radiographer hung the device
fromthe pipeline to performthe work with the control cables hanging down to
the ground. After an exposure, the radi ographer retracted the source, placed
the control cables on the ground, and used a hydraulic lift to get to the
caner a.
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Because the canera was suspended above the lift, the radi ographer had to nove
the canera to reach the | ocki ng nechanism He noved the canera by grasping
the control cables with his right hand and | ocking the camera with his |eft
hand. He continued with his left hand to di sconnect the guide tube fromthe
canera. At this point, he noticed that the seal ed source was protrudi ng
approxi mately 10 centineters (4 inches) fromthe canera port. (Note: His
alarm ng ratemeter did not sound because it was not turned on. This violation
of 10 CFR 34.33, which can result in a civil penalty, is addressed in
Informati on Notice 91-49: "Enforcement of Safety Requirenents for

Radi ogr aphers").

Reenact nents of the incident showed that when the radi ographer turned the
device, the crank handl e could drag on the ground, exposing the seal ed source.
The radi ographer was then able to | ock the device over the drive cable, with

t he seal ed source protrudi ng approximately 10 centinmeters (4 inches).

Anal ysi s of the | ocking nechanismafter the event did not identify any obvious
defects with the nechanism Tests perforned showed that the device could
still be locked with the source in the exposed position

NRC Eval uati on:

The findings in both of these cases raised concern anmong NRC staff that, under
certain conditions, radiographers could have fal se confidence in the |ocking
mechani sms. | f exposure devices can | ock when the source is outside of the
shi el ded position, then radiographers could incorrectly believe that they are
protected from exposure when, in fact, the source is not inits fully shielded
position. W are also concerned that exposure devices are noved while the
drive cables are still connected.

To evaluate the effectiveness of the | ocking nechani smon radi ography exposure
devi ces and to determ ne whet her radi ographers commonly nove the devices with
drive cables still connected, NRC i nspectors observed |icensee equi pnment tests
and interviewed radi ography personnel. Fromthe data collected, we determ ned
that a mapjority of exposure devices can be | ocked when the source is in a
variety of positions, rather than only when the source pigtail is properly
seated, with the source in the fully shielded position. Mny source pigtails
include a "locking ball,"” designed to prevent the source from noving forward
when the | ock is engaged; however, our observations show that some exposure
devi ces may be | ocked both when the source is not fully retracted and while
the drive cable is seated under the |ocking pin, thereby circunventing the

| ocking-ball feature. This may result in a source being positioned where it
is not fully shielded.

Many radi ographers acknow edged to NRC i nspectors that they often | eave drive
cabl es connected when noving an exposure device fromone | ocation to anot her
at tenmporary job sites. In addition, sone acknow edged | eaving the gui de tube
connected. One licensee stated that this practice had resulted in a source
bei ng forced out of the exposure device while the device was carried to a new
| ocation at a tenmporary job site. This |licensee noted that the device was

| ocked at the time, but the source had not been fully retracted before | ocking
the device. O
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Di scussi on:

Al'l licensees are rem nded of the inportance of ensuring that the sources used

i n radi ography exposure devices are properly secured and fully shielded before
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nmovi ng the device. Radiographic exposure devi ces manufactured and new

equi prent acquired by licensees after January 10, 1992, nust neet new design
requirenents in 10 CFR 34.20. These require that, anong other safety
features, the device nmust automatically secure the source assenbly when it is
cranked back into the fully shielded position within the device. However,
many radi ographi c exposure devices currently in use do not include the newer
safety features, and licensees are not required to use devices that conmply
with 10 CFR 34.20 requirenments until after January 10, 1996. Certain

radi ography exposure devices still in use today nmay be able to be | ocked with
the source in the exposed position

Experi ence has shown that when an ol der exposure device is in use, the | ocking
mechani smis not an indicator that the source is fully retracted and secured.
The use of engineered safety features, like the | ock nechanism MJST BE
coupled with a proper survey (10 CFR 34.43) AND use of an alarmrateneter

(10 CFR 34.33), to prevent the unintentional exposure of personnel. Surveys
must be sufficient to detect a change in exposure readi ngs taken at the source
tube outlet, to determ ne whether the source is fully retracted to a shiel ded
position (10 CFR 34.43). Alarmrateneters serve as an additional warning
method. Additionally, it is recomended that radiographers di sassenble the
source guide tube, renove the drive controls, and install the safety plugs or
covers, before noving the radi ography exposure device to another |ocation

The failure to do so has been identified as a contributing factor in the
uni nt ended exposure of personnel, as well as in incidents where radiographers
failed to notice that the source was not retracted into the device.

Seal ed sources for radi ography are capabl e of delivering significant exposures
to radi ography personnel and to nenbers of the general public, when handl ed by
i ndi viduals who are inattentive to radiation safety procedures. It is
recommended that all workers understand the consequences of inproperly
handl i ng radi ographi c devices, and that workers be encouraged to use necessary
precauti ons when working with these devices.
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No witten response is required by this information notice. |f you have any
guestions about this matter, please contact the appropriate NRC regi onal

of fice or the personnel listed bel ow
ORI G NAL Sl GNED BY

Ri chard E. Cunni ngham Director
Di vi sion Industrial and
Medi cal Nucl ear Safety, NVBS

Techni cal contacts: Gary Shear, Region I
(708) 790-5620

Charles Cain, Region IV
(817) 860-8186

Scott Nbore, NWVSS
(301) 504-2514

Att achnent s:

1. List of Recently Issued NVMSS Information Notices
2. List of Recently Issued NRC Information Notices
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