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Please amend Industrial Radiography License 45-09428-02 as stated in
Enclosure (1).

Our operating and emergency procedures will be revised as soon as we
receive the requested amendment from the Nuclear Regulatory Commission.

I have enclosed the following proposed changes to our procedures:

Enclosure (2) Rules and Regulations Concerning the Safe Use of
Radioactive Isotopes and X-Ray in Industrial
Radiography, SOP 031-18,357

Enclosure (3) Inspection and Maintenance of Radiographic Facilities
and Equipment, SOP 031-7.361

Enclosure (4) Swipe Testiug of Radioactive Sources and Equipment
Utilized for Industrial Radiography, SOP 031-18.365

Enclosure (5) Receipt, Transportatior, and Shipment of Radioactive
Sources Utilized in Industrial Radiography,
SOP 031-18.375

I have also enclosed a copy of Tech/Ops Model 616 Instruction Manual,
%nclosure (6), to show you how we have revised our procedures from their
recommendations.

No one shall be allowed to operate this piece of equipment until they
are thoroughly familiar with it and its operating instructions. No Model 616
exposure device shall be used until the proposed changes are incorporated into
the Newport News Shipbuilding standard operating procedures (SOPs).
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Byproduct, source, and/or 7s Chemical and/or 8.
special nuclear material physical form

Iridium 192 Technical
Operations Model
58101-8 sealed
sources

Authorized Use

Maximum amount that
Licensee may possess
at any one time under
this license

No single source to
exceed 200 curies

For use in Technical Operations Model 616 Exposure Devices for industrial
radiography, and Technical Operations Model 715 shipping containers which serve as
the transport devices for the Model 616 exposure devices used for storage and

replacement of sources.

Enclosure (1)




SoP 031-7.1361

5.a.(3) Operator's Procecure for Checking the Model 616 Exposure Device

(a)

(b)

(c)
(d)

(£)

Perform a radiation survey of the exposure device. (Check the survey
meter on both the 0-5 and 0-50 mr/hr scales.) The radiation levels 6
inches from the surface should not exceed 50 mr/hr.

Visually inspect the exposure device for signs of damage. Check for the
presence and legibility of the name plate.

Visually inspect the control unit for signs of damage.

Test for vacuum leaks by turning the vacuum control valve to OFF and
pumping a vacuum of 20 to 25 inches. The vacuum gauge should remain
steady. A falling gauge indicates a leak in the control unit and must
be repaired.

Perform the following steps inside the radiographic restricted area.

i. Position the exposure device so that the beam is directed away
from all personnel. Put a survey meter in front of the beam

part.

ii. Assemble the system and keep the exposure device locked.

iii. Pump the hand puap until the vacuum gauge indicates a pressure of
20-25 inches. Then turn the vacuum control valve to EXPOSE.

iv. Observe the survey meter. It should indicate no increase in the
radiation level. If the radiation level increases, the lock {is
defective and must be replaced.

v. Observe the vacuum gauge. It should remain steady. A falling
gauge indicates a leak in the control hose or source actuator and
must be repaired.

vi. Press the vacuum control valve to OFF and disconnect the control
hose.

vii. Unlock the exposure device, making sure the control hose has been
disconnected from the source actuator and the control valve is in
the OFF position.

viii. Reconnect the hose to the source actuator.
ix. Pump the hand pump until the vacuum gauge indicates 20-25 inches,

and turn the vacuum control valve to the EXPOSE position. The
radiation level should incroase.
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xi.

5.b.(1)(b)

i.

ii.

iii.

Press the vacuum control valve to the OFF position until the
vacuum gauge reads zero inches. The radiation level should
decrease to the previous background level.

Steps vii. through x. can be performed in the first radiation
exposure of the shift, 1In any case, if the system fails to
function properly, notify the shift supervisor immediately.

Maintenance Procedure for Inspecting the Model 616
Exposure Device

The same inspection performed by the radiographic operator each
shift shall also be performed by the maintenance section every
three months, steps 5.a.(3)(a) through (f).

Since the Model 616 exposure device is a sealed unit, disassembly,
source replacement, and repairs can be done by Tech/Ops only.
Never remove the source actuator cover, as this will expose the
source.

See Section VI. of the Model 616 Instruction Manual, parts B, and
C., for replacing a defective part of the Model 694 control unit.
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5.b.

(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

SOP 031-18.365

LEAK TEST PROCEDURE FOR SEALED SOURCES USED IN EXPOSURE DEVICES

Turn on survey meter,

Remove plug from source tube end of exposure device or remove pad lock
on open—-air exposure device.

NOTE: Since the Model 616 exposure device is a closed
system, the outside of the exhaust filter
(located just above the lock plunger) shall be
swiped. The swiping rod shall be used for this
swipe and then steps 5.b.(5) through (10) shall
be followed.

Insert swiping rod, with NU-CON SMEAR attached, into source tube end of
exposure device and wipe interior surface. For the open-air exposure
device, raise the 1id slightly and insert the swiping rod, swiping the
surface of the source with the NU-CON SMEAR. Do not every wipe a
radioactive source, itself, while holding the NU-CON SMEAR with your
fingers.

Remove rod from exposure device and replace plug or pad lock for the
open-air exposure device. The swipe of the gamma probe source should
take about 5 seconds.

Place notched end of swiping rod with NU-CON SMEAR into 3" x 5" yellow
plastic bag.

Touching only the outside of the plastic bag, remove the NU-CON SMEAR
from the notched end of the swiping rod.

NOTE: 1If the swipe must be touched with fingers,
use rubber gloves.

Remove swiping rod from yellow plastic bag and place notched end of rod
into a green poly bag or a yellow poly bag when contamination is present
or suspected.

Wrap the end of the yellow plastic bag containing the swipe with the
wired tag.

Frisk bag containing the swipe to see if there is any apparent
contamination. If there is contamination present, take several swipes
of the surrounding area to make sure the contamination is still confined
to the exposure device. Frisk hands and body to make sure no
contamination has inadvertently gotten on you., Call an IRSO or have
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someone else call him if he isn't already present. If contamination is
found to have spreaded to other areas, isolate the affected area, inform
other personnel and wait for the IRSO to arrive. The IRSO shall call
RadCon if their help is needed.

(10) Having frisked the bag containing the swipe and having found no apparent
contamination, place yellow plastic bag containing swipe into larger
yellow plastic bag and have swipe counted by RadCon, section 5.e.
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(1)

S0P 031-18.375

SHIPMENT OF RADIOACTIVE SOURCES FROM NNS

Radioactive sources, excluding those used in the Model 616 exposure
device, shall be placed in appropriate shipping containers (source
changers) by personnel designated by the NDT Manager and approved by the
Chief IRSO. (See Reference (f) for further details.) The designee
shall secure the sources in place by lacing lead seal wire to the source
changer car plugs, making sure to attach the proper identification
plates to the sources. He shall make sure a current leak test
certificate is put in the container. He shall then label the containers
with the proper Radioactive II or III label, stating the number of
curies and transport index. The outside of the container shall then be
secured by means of a lead seal.

When shipping the Model 616 exposure device, the following steps must be
done:

(a) Survey the exposure device to ensure radiation levels do not
exceed 50 milliroentgens per hour at a distance of 6 inches from
the surface. Check that the exposure device is locked; the lock
must be in the depressed position with the key removed.

Place the exposure device in the Model 715 shipping container.
Place the top section of the molded filler over the exposure
device. Place the top section of insulation in the container and
cover the container top with the lid.

(e) Place the clamp ring in place and tighten the bolt. Attach a
tamper-proof security seal.

(d) Label the containers with the proper Radioactive II or III label,
stating the number of curies and transport index.

For all shipments, an IRSO or his designee will then inspect and survey
the shipping containers to make sure the containers are properly labeled
and s<aled. He shall also perform radiation and swipe surveys
(Reference (e)) of the container. He will then fill out he applicable
shipping instructions on NN Form 298 (Figure 1) with the following
information:

(a) Date
(b) Purchase Order Number
(c) Material Location

(d) Name and Address of Consignee

(e) Special Marking and Handling Instructions
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(12)

The Traffic Analyst assigned to the Central Traffic Office will bhe
responsible for maintaining a current itinerary of the shipment from the
time shipping releases it to the carrier until {t arrives at its
destination. The itinerary will be maintained on a NN Form 71-5,
Telephone Memo (Figure 2)., The Traffic Analyst will contact the local
Terminal Tracing Clerk; if the Tracing Clerk is not available, he shall
request to speak to the Dispatcher; if unable to contact either the
Tracing Clerk or Dispatcher, he shall request the necessary information
listed below from the Terminal Manager:

(a) Waybill Number of Pro Number assigned to shipment
(b) Trailer Number

(c) Time shipment arrived at local terminal and expected time of
departure

(d) Designated terminal stop after departure from local terminal and
estimated time of arrival to that point.

Upon proof of receipt by the consignee, the Traffic Analyst will
annotate the NN Form 71-5 with time, data and name of company's
representative who verified receipt of material. He shall then send a
copy of the NN Form 71-5 showing receipt to the MS Shipping Supervisor
and an IRSO.

The consignee of radioactive material for disposal should send written
verification (Disposal Records) of received material within 30 days

after receipt to an IRSO.
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MODEL 616

INSTRUCTION MANUAL

Draft: 26 February 1981

NOTICE

This gamma vadiography systez is used as a radiographic exposure device for

Tech/Ops, Inc. sources. The user should become thorouphly familiar with the

instruction manual before attempting operation of the eguipment,

In order to use this equipment or perform source changes, the user sust be
specifically licensed to do so. Applications for a licensc should be filed
on Form NRC-313R with the Materials Licensing Branch, Division of Fuel Cycle
Material Safety, Officer of Nuclear Safety and Safeguards, U. S. Nuclear
Repulatory Commission, Washington, DC 20555, or with the appropria‘e Agree-

ment State Officc.

Prior to the initial shipping of the exposure device, the user should register
with the Transportation Certification Branch, Office of Nuclear Safety and
Security, U. S. Nuclear Regulatory Commission. The user should have in his
possession a copy of Certificate of Complisnce No. 9039 issued for the shipp-
ing container, which may be obtained frow Tech/Ops upon request. This para-

graph alsc applies to users from agreement states.

Enclosvre (6)



SECTION 1

CENERAL INFORMATION

General

The Model 616 portadble gparmma radiopraphic systez, shown in Figure 1.1,
is used primarily for industrial radiography. It is suitable for the
radiography of stecl, brass and copper in the thickness range 0.50 to

3.5 inches (13 to €9mm) and lighter alloys over 2.5 inches (63mm).

The oobility feature of the system provides maximum operator protection,
@nd opereting flexibility. 1In use, the systes produces & beam of radie-

. o © _ " ilean 39
tion 30" x 60 . The systew may b used with iridiu- sources up te a

maximum of 200 curies.
Control of the device ir accomplished by using @ Model 6% vacuuz control
unit, ¢ sinple, sturdy, manually operated control.

System Safety

The system is designed to provide maximum operator safety. To prevent
accidental exposure, a key operated lock is provided on the source act-
vator assewdbly. The lock will only operate when the source is in the
stored position, eliminating the possibility of locking the source in the

exposing position,




- —‘-\

The Model 616 is & directional beac device, and source travel is limited
to within the expcsure device, The source mever leaves the exposure device

even while making an exposure, thereby eliminating the possibility of &

detached source.

Operator salfety is further optimized by the fail safe principal of this
device. The source is spring loaded to the stored position, therefore, any
failure of the vacuuw hose (i.e., disconnection or severance) would result

in the source automatically returning to the stored position,



C. Systen Components

All components of the gamma radiofraphy system are identitied an higutre 1.1.

i.

Garzna Ray Exposure Device Madel 61¢

The gamme ray exposure device is shown in Figure 1.2. The exposure
device serves as the stereye container and, vien packeged inside the
Model 715 shipping container, scrves as the transport! device for the
radioactive scurce assembly. The expoesurc device consists of a steel
shell sealed ageinst tampering or the entrance of dirt, and contains
approximately 29 pounds (13.2ky) of "depleted uraniie" shielding
material cast in one piece. The shield is rigidly suppovted within

the housing. When the source is properly stored in the exposure device,
the shielding properties of the depleted uranium recuce radistion intens-
ities inm the vicirity of the exposure device to levels well below reg-
ulatory limits., The scurce tube inside the shield contains the source
and provides a pathway through which the source can be moved froz the

stored position tc the beaw aperture, or port.

Motion of the source 1s accowplished by a source roé¢ of shielding
ma'erial and & vacwun actuator. The actuator s spring lcaded to the
stored position so that a failure of the vatuur imsediately returns the

source tc the stored position.

A lock prevents the exposure of the source by unautnorized personncl,
Tue unit can only be locked in Lhe stored position., The exposure device
containe a fived carrying hendle and has a tepped nole for an additional
hardle. 1Two lugs ate also provided for guick positive attachment to a

pipe saddle or floor stand

The total weight of the Model €16 is 45 pounds (20,4kg). It measures

\

11,° inches (492mz) high and (s 6.3 inches (Ih0az) jn didmeter,



'b)l

2. Model 694 Control Unit

The Model 694 Vacuue Control Unit, included in the system, is
contained in a metal chest with & 1lid latch and carrying handle.

A compartment is provided for storage of the 25ft. vacuuz control
hosc. The controls in the unit consist of a canual pusping handle,
a vacuum gpauge, and a vacuun control valve which exposes and stores
the source. 7o operate the unit the rauiographer mancally pucps
the vacuum and switches the valve to EXPOSE. After the exposure is
complete, the radiographer switches the valve to OFF and the source
retracts into the shicld., The Model €94 weiphs 18 pounds (8.2kg)
and is 10.5 inches (267ax) high by 10.5 inches (267:=) long by 7.5

inches (191laz) wice.

3. Pipe Saddle

A pipe saddle pount is provided as & part of the standard equipment

in the system. 1t has a chain for clamping the exposure device onto
the picce to be radiographed. and & quick teleare fastener to expidite
the attachment 0. the mount to the object. There are two prongs on

the mount that fit intoc holes drilled in the flanges of rthe exposure
dovice, a set screw secures the expeosure device onte the mount. The
pipe saddle weighs & pounds (3.6kg),

Padioactive Source Assembly $locel E60006)

The radiofctive iridiamlgz gource must be ordered separately fror other

system components, The system can operate with various activiey sources
: . ; » RO . . a
up to a maximua of 200 curies (+20%) of iridius . The radicactive

material is sealed in & stainless steel capsule which is Sccured to the

source rod by an integral, pcsitive connector,



NOTE: Sources for the Model 616 must be changed at

the Tech/Ops, Inc. laboratory in Burlington,

Massachusetts, U, S, A,

When returned for source replacement, the

exposure device is thoroughly inspected and

cleaned.

Any necessary replacements, repairs

or adjustments are elso made to assure trouble-

free operation when the exposure device is

returned to the user.

System Optional Accessories

Model No.

D58104-15
534
492D
492L

Specifications

1. Source Data

Isotope: iridiu:x.l9

Meximum Activitys

Descriztion

Mounting stand with four 36 inch detachable legs

Slide-rule type exposure calculator with leather case

GAMMALARY, radiation monitor

GAMMAFLASHER used with 493D GAMMALARY

2 (Model 58101-8)

200 Curies

Snielding: 2% pounds (13.2kg) depleted uraniuzm

2. Dimensions
Exposure Device
Dianeter: 6.25"
Length: 11.5"

Weight: &5 Pounds

Metric Equivalent

lécm
2%

20.4kg






SECTION 11

PERSONNEL MONITORING

Pursuant to NRC and state regulations, all personnel who enter & restricted
area or are present during radiographic operations are required to wear a

direct reading pocket dosimeter with & range of zero to at least 200 milliroent-

gens and either a file badge or thermoluminescent dosimeter (TLD). The pocket

dosimcter must be recharged at the beginning of each shift., The operator should
frequently check the pocket dosineter reading throughout the shift, Reccrds of
the initial and final readings of the pocket dosimeter must be kept for inspec-

tion by the NRC until it authorizes their disposal.

1n the event that a person's pocket dosimeter is found to be off scale, that
person must stop all work with radiation immediate.y. His film badge (or TLD)
mast be sent in immediately for processing, and he must not reenter & restricted
area until it has been determined that he received less than the maxizux allowed

occupational exposure as defined in 10CFR Part 20.101.

Radiography personnel should alsc have a calibrated survey meter capable of
measuring from 2mR/hr to at least 1000mR/hr to determine radiation levels when

performing radiographic operations.



SECTION 111

ACCESS TO RESTRICTED AREAS

Since this ‘pamma radiographic systez ‘an emit high levels of radiation when
being operated, it 1s necessary te identify boundaries around the sit. where
the radicgraphy is being done. 1f a permanent radiographic installation is
being used, it must have eppropriate personnel access contreol devices as def-

ined in 10CFR20.203. Otherwise, certain areas must be set off as follows:

Access to the restricted arce wmust be controlled. A restricted area

is defired in 10CFR20.105 as the area where the radiation exposure level
exceeds two milliroentgens in any one hour, or 100 milliroentgens in seven
consecut ive days or 500 milliroentgens in one year. Thc restricted arez
should elso be posted with signs reading "Caution (or Danger) - Radiation
Area." Signs reading "Caution (or Danger) - High Radiaticn Area" should be

posted around the perimeter where radiation exposure levels can exceed 100

rilliroentgens in any one hour. A physicel survey with a survey meter should

be performed while the source is at its exposing position to confirn the
- : §
radiation exposure rate at the pcrimeter of the Restricted Area. In order

to minimize radiation exposure to the surveying personnel, a survey is not

required and should not be done to confirr the High Radiation Area Boundary.

The radiographer or radiographer's assistant must guard against unauthorized

entrance into these areas at all times. No personnel should be allowed into

the restricted area without & direct reading pocket dosimeter and either

film badge or TLD.



A.

SECTION 1V

TRANSPORTATION

Receiving Badioactive Material

The consignee of a package of radicactive material must make arrangements to
reccive the package when it is delivered. 1f the package is to be picked up

at the carrier's terminal, it must be done expeditiously upon notification

of its arrival.

The Model 616 expo..re device is shipped in a Model 715 Type B shipping druz,
and the control unit and accessories are shipped in a crate. Inspect the crate
for signs of external damage. If damage is evident, the carrier's agent should
be present while unpacking. Survey the shipping drum with a survey meter as
socn as possible, preferably at the time of pickup and no more than three hours
later if it was received after nomal working hours. Racdiation levels should not
exceed 200 mill.roentgens per hour at the surface of the exposure device ror 10
milliroentgens per hour at a distance of three feet froz the surface. Actual
radiation levels should be recorded on the receiving report. If the radiation
levels exceed these limits, the container should be secured in & Kestricted Area,

and the appropriate personnel notified.

Open the crates and remove the remaining systexm components. They are:
&) NModel 694 Vacuum contrel unit with 25 feet of control hose
b) Pipe saddle mount with chain

¢) (Optional) mounting stand, with four 36 inch long detachable legs

These parts should be inspected for physical damage.

- 10 -



Shipping Radiocactive Material

The Model 616 gamrma ray exposure device packed in the Model 715 shipping
container meets the requirements for a Typec B shipping contsiner under the
regulations of the U.,S., Nuclear Regulatory Commission, the U.S. Department
of Transportation, and the International Atomic Energy Agency. The con-
tainer has been essigned USNRC Certificate of Compliance No. 9039 for
domestic shipment and 1AEA Certificate No. USA/9039/B(U)T for international

shipments.

Wher. shipping the exposure device, the following steps must bc done. These
corply with NKC hegulations 10CFK Part 71 and DCT Regulations &49CFR Parts
171-179.

1) Survey the exposure device to ensurc that radiation levels do not
exceed S0 milliroentgens per hour at a distance of 6 inches from
the surface. Check that the exposure device is locked; the lock
must be in the depressed position with th: key removed.

2) Place the exposure device in the Model 715 shipping container,
Place th: top section of the mclded filler over the exposure device.
Place the top section of insulation in the container and cover the
container top with the lid.

3) Place the clamp ring in place and tighten the bolt. Attach a
tazperproof security seal with an identification mark to the unit
and bolt.

4) Perform & radioactive contamination wipe test of the shipping pack-
age. This consists of rubbing filter paper, a cotton swab or

other zbsorbent material, using heavy finper pressure, over an

e



erea of 100cwm (lbin=) of the package surface. The

activity of the
material should not exceed 0.001pC:i of removable contamination.
Survey the package with a surve) ter at the surface and at a

f three feet froxz the irface to determine the proper

abels to be applied to the package as required

ure limits for eact




set of vehicle tools, and & set of flares. The glove compartment should have
the vehicle's registration certificate and & working flashlight. Additionally,
the driver must have & calibrated survey meter and be wearing 8 dosimeter and

a film badge or TLD.

Before placing the container in the vehicle and securing it against movement,
the operator should ensure that the container is properly packaged, marked, and
labeled, and proper shipping papers are completed according to Part IV.B. The
operator should survey the driver's compartment to ensure that radistion levels
are below two milliroentgens per hour. 1In the event that the vehicle is used
for storage, a survey must be conducted to ensure radiation levels are less
than two millircentgens per hour at a distance of 1B inches frow the surface

of the vehicle., Also, if the vehicle is used for storage, it should be posted

with "Caution - Radicactive Material" signs.

1f the vehicle is transporting & package bearing & "Kadioactive Yellow 111"
label, 49CFR Part 172,504 requires that the vehicle be posted on all four

aides with a "RADIOACTIVE" placard. It should be noted that operation of a
vehicle which is required to be placarded must comply with the Federal Motor

Carrier Safety Regulations, 49CFE 390-397.

Hand Carrying

In order to rinimize radiatiorn exposure, it 1s recommended that care be taken
wher hand carrying the unit. Dosimeter and filc badge should be worn on the
side of the body closest to the exposure device. If mcre than one person is
present, it is good practice to alternate the hand carrying between them to

pinimize radiation doses to any one individual. Likewise, no person should

be permitted to sit on or lounge against the exposure device.




2. Storage

When storing the systexm, the exposure device must be kept physically secured
to prevent tampering or removel by unauthorized personnel. The storage ares
wmust be secured such that no unauthorized personnel are allowed entrance

wrere radiation exposure levels excccd 2umR in any onc hour. When storing the
system between uses, 10CFK Part 34.22 requires that the exposure device bc kept

locked, and t'ie storage plug be inserted.

- W -



OPERATION

Principles of Operation

The source 15 conne ‘ | source rod

housing. The pi ing loaded to the




Some possibilities would be steel structures or the corne: of a building. The
radiography must be done in 8 Restricted Area which is msrked with the appro-
priste radiation signs and secured against unauthorized entrance. While
asccenbling the system, it is important to keep the exposure device locked. It
should be kept locked at all times except when operating, The radiographer
and radiographer's assistant should at all times have a pocket dosimeter,

either @ film badge or TLD, and a survey meter capable of mcasuring from 2mR/hr

to at least 1000=P/hr.

Paily Inspection

Daily inspection of the system is required to ensure that the equipment is in
proper operating condition. The inspection should be performed prior to the

start of each shift.

1. Exposure Device Inspection

1) Perform a radiation survey of the exposure device. The radiation levels
6 inches from the surface should not exceed 50uR/hr (for a 200 curie

382, ...
iridium source).

2) Visually inspect the exposure device for signs of damage. Check for the
presence and legibility of the nameplate.

3) Make an operational check of the exposure device lock in & properly
secured Restricted Area. A survey meter should be used to ensure

that the source is not accidentally exposec when doing this.

2, Control Unit Inspection

1) Visually inspect the control unit for signs of damage.

- 36 =



Test for vacuum leaks by turning the vacuum control valve to OFF

& vacuum of 20 to 25 inches. e vacuux gaupe should

A felling gauvge indicates & lesk in the control unit

a1red.

icted Area.




9) Reconnect the hose to the source actuator.

10) Pump the hand pump until the vacuuz gauge indicates 20-25 inches, and
turn the vacuum control valve to the EXPOSE position. The radiation

level should increase.

11) Press the vacuvum control valve to the OFF position until the vacuum
gauge reads zerc inches. The radiation level should decrease to the

previous background level.

12) Steps €-11 may be incorporated in the first radiation exposure of the
day. If the system fails to function properly, it must be serviced

before further use.

D. Assembly

1.

3.

Survey the expocure device on all sides to ensure that the source is in the
properly stored position, aad to check the survey meter for calibvationm.
The radiation levels should not exceed 5Umk/hr at a distance of 6 inches

from the surface of the exposure device.

Position the exposure device witn the beam port facing the object to be
radiographed. Ensure that the exposure device is positioned secumlyto
prevent mcvement. When measuring the proper focal distance from the source
to the filr, note that the source ic¢ 3-1/8 inches (8cm) froz the surface

of the beam port. Figure 5.2 illustrates typical methods for positioning

the exposure device,

Letermine where the control unit will be operated from. It should be as
far away as possible and out of the way of the radiation beam. It is good

practice to have the contrel unit behind a radiation shield if possible.

i =



Ensure that the vacuuz control valve is in the OFF position, then lay

the vacuuzm control hose fror the control unit to the exposure device
making sure there are no bends that would disturd the air flow

through the hose.

Eemove the ' ug from the source actuator and wipe away any
jum fitting into the source actuator he

Survey meter te

SUrvey e




8.

1.

During the exposure, as little time as possible should be spent in the

Restricted Ares in order to minimize personnel exposure.

At the end of the exposure tiwe, press the vacuun control valve to the

OFF position and heold it down until the vacuum gauge indicstes zerc net

pressure., As this is being done, the survey meter should drop from the

level indicated during exposure to the initial background level.

Survey the exposure device to ensure that the source is shielded. The

surface radiation levels should be the samc as observed in step 1 of acsembtly.
1f the radiation levels are significantly higher, it is possible that the
source is still exposed. In that case, return to the control unit, then

expose and retract the source.

1f the source cannot be properly retracted, do not try tc retrieve the
source. Trcat the situation as an emergency, and notify Technical Operations,

Inc. for help if necessary.

1f the source has properly returned, lock the source in place by depressing
the lock cylinder., Remove the vacuum hose and insert the protective stopper

into the actuator housing.

Disassembly

Check that the exposure device lock is in the "DOWS" position and radiation

levels are normal.

Disconnect the vacuum hose from the exposure device and install the rubber

prot.ctive stopper in the source actuator housing.

Coil the vacuum hose and store it in the control box.
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kemove the exposure device and the pipe saddle from the subject that was
radiographed.,
Store the systewm in the appropriage storage area, as outlined in Part 1V,

operation,
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SECTION VI

MAINTENANCE

Model 616 Gammz Kay Exposure Device - Source keplacement

The Model 616 exposure cevice is a scaled unit. Therefore, disassesbly
and repairs can be done by Tech/Ops only. Never remove the source act-
vator cover, as this will expose the source. The exposure device must
be returned to Tech/Ops for source replacement. When this is done, the
exposure device 1s fully disasscmbled, clcaned and inspected, anc any

worn parts are replaced.

Model 694 Control Unit

The contrel unit should be disassezbled only to replace & defective part.
To disassemble, refer to Fipure €.1., The parts are nusbered for order of

recoval and for component identification when ordering new parts.

To inspect the check valves (16) remove thew and force air throug! them
at 25psi maximuc. Air should flow through thew in one direction, but not

the other. Reinstall such that ait will not flow towards the vacuum gauge.

To check the hand pump, block off both openings in the barb fitting (23)
and pull up on the pump. There should be strong resistance. 1f not, the

pump tust be replaced.

To replace the vacuum control valve, follow these steps:
1. Remove the typzon tubing from the hose fittings (22) and remove the
street elbows (25) and filter (17) from the valve (5).

2. Unscrew the set nuts on the control valve, and remove the valve.
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3.

Position the new valve, and secure the set nuts,

Put permatex on the threods of the street elbows (25) and secure
them to the valve.

Attach the tygon tubing to the proper hose fittings,

Check the unit for proper operation, then seal the contro valve
with epoxy to prevent rotation by filling the area inside the set
nuts.

Refer to Figure 6.1 for reassembly. After servicing the conirol
unit, check for leaks by puzping the hand pump until the vacuum
gauge indictes a pressure of 20-25 inches and leaving the vacuum
control valve in the OFF position. The vacuuz gauge should not

drop more than one inch per hour,

Final Inspection

1.

3.

Check the control unit for proper reasscembly., Check all connections
and fittings for tightness.

Survey the exposure device on all sides to ensure that radiation levels
do not exceed 50mK/hr at & distance of six inches from the surface.

Check the exposure device for proper labels.

Leak Testing

The source assembly must be leak tested at intervals not to exceed six

months. Thie can be done using & Tech/Ops Model 518 leak test kit., The

test must be performed in a properly secured Restricted Area with the

appropriate monitoring equipment,
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1. Moisten the wipe test swad with EDTA solutioa.:

2. Wipe the outside of the exhaust filter (located Just above
the lock plunger) with the wipe test swvab,

3. Place the wipe test swab in the plastic envelopc,

4. Sect the survey meter on its most scneitive range and place the
moter in an area with low background radiation. Move the wipe
test swab towards the mter, aid observe the radiation level
indication,

5. If the radiation level increascs less than O.2aR/hr adbove back-
ground, place the plastic envelope into the mailing box and mail

to Tech/Ops, Inc. Be sure to complete and return the identifica-

tion sheet.
6. 1If the meter indicates a higher radiation level, do not mail the
wipe test patch and do not usc the exposure device. Contact

Tech/Ops for further instructions.

Pige Saddle

Refer to Figure 6.2 for component identification of the pipe saddle.
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SOP 031-18.357

Section 5.c.(8) USE OF THE MODEL 616 EXPOSURE DEVICE

(a)

(b)

(e)

(d)

(e)

(f)

(g)

(h)

(1

(k)

Survey the exposure device on all sides to ensure that the source in the
properly stored position; and check both the 0-5 mr/hr and the 0-50 mr/hr
scales for the AN/PDR-27R meter.

Position the exposure device with the beam port facing the object to be
radiographed. FEnsure that the exposure device is positioned securely to
prevent movement.

Determine where the control unit will be operated from. It should be as
far as possible and out of the way of the radiation beam, behind a
radiation shield if possible.

Ensure that the vacuum control valve i{s in the OFF position, then lay
the vacuur control hose from the control unit to the exposure device
making sure there are no bends that would disturb the air flow through
the hose.

Remove the protection plug from the source actuator and wipe away any
foreign matter., Insert the vacuum fitting into the source actuator

housing.

Unlock the exposure device while observing the survey meter to ensure
the source does not become accidently exposed. The survey meter should
not indicate any increase in the radiation field. The source i{s now

free to move.

Return to the control unit, With the vacuum control valve in the OFF
position, pump the handle until the vacuum gauge indicates a vacuum of
20-25 inches.

Initiate the exposure by putting the vacuum control valve in the EXPOSE
position. As this Is done, the vacuum gauge will indicate an initial
drop of about 8 inches, then hold steady. 1f the gauge continues to
fall, there is a vacuum leak in the system,

Observe the survey meter as the source is exposed. It will rise from
background level to a higher level, which depends on distance from the
source, shielding, positioning of the beam and source activity. The
radiation level should hold constant throughout the exposure,

At the end of the exposure, press the vacuum control valve to the OFF
position and hold 1t down until the vacuum gauge indicates zero net
pressure. As this i1s being done, the survey meter should drop from the
level indicated during exposure to the initial background level,
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Survey the exposure device to eansure that the source is shielded.

(Check both the 0-5 and 0-50 w:/hr scales of the AN/PDR-27R survey
meter.) The surface radiation levels should be the same as observed, in
step 1 of assembly. (f the radlatier levels are significantly higher,
it is possible that the soarce is stil] erposed. In that case, return
to the control unit, then expose and retract the source.

If the source cannot be properly retra ted, coatact the radiographic
shift supervisor immediately and treat the condition as a hung-out
source.

If the source has properly returned, lock the source in place by
depressing the lock cylinder, Remove the vacuum hose and insert the
protective stopper into the actustor housing.

Check to see that the exposure device lock is in the "DOWN" position and
radiation levels are normal.

Disconnect the vacuum hose from the exposure device and install the
rubber protective stopper in the source actuator housing.

Coil the vacuum hose and store it in the control bhox.

Remove the exposure device and the pipe saddle from the subject that was
radiographed.

Store the system in the appropriate storage area.
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