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OPERATING r, Eh!ERGENCY PROCEDURl!S MANilAL
(6-c o f NRC Form 313 R)

For re ference purposes a copy of these operating r, limorgencg

Procedures must be carried wherever and whenever radiographic

operations are performed by the radiographers employed by

Advanced Radiation Service.
!

The Ope rating r, lime rgency Procedures hfanual contains a step

by step outilne of the exposure procedures and emergency

procedures which must he followed and includes Technical

Operations manuals for the following:

Type 533 projector
Type 660 projector
Type 680 proj ector
Type 771 source changer

,
Type 650 source changer

Also includod are instructions for rocciving, shipping and
I

t ranspo rting o f hyproduct mate rin t ,

l
|

A copy of " Working Safely in Gamma Itadiography" (NtlRl!G/1!!1-D024)

18 included, as well an a copy of the Company's NitC License

and Federal Regist ry 10 CI:R, part s 19, 20, 21, 30, 34, 40 f, 71.

The sect ions f rom to CI:R, including NRC-3 Notice to IMployees,

can be found in the Appendix at the end o f the Administ rat Ive

Stinua l ,

_____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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OPERATING f, EMERCENCY PROCEDURES

!. SCOPE OF ADVANCED RADI AT ION SERVICE 'S PROCEDURES
.

To assure the safe operation of all radiography at Advanced
Radiation Service, each Radiographer must be thoroughly
familiar with tho Operating f Emergency Procedures and 10 CFR,
Parts 19, 20, 21, 30, 34, 40 and 71.

| II. The following definitions will be used throughout those proce-
I dures:

(a) Rad io g raphe r an individual who pertorms or who, in-

attenJ3 ace at t he site where the scaled source (s) are being
used, personally supervises radiographic operations and who
is responsible to tic licensee for assuring compliance with
the requirements of the NRC's regulations and t;1e conditions>

of the license.

(b) Assistant Radiographer an individual who, under the per-
sonal supervision ut a ra7Fographer, uses radiographic exposure
devices, scaled sources or related handling toole or radiation
survey instruments in radiography.

(c) R adiation Safety Of ficer h the man responsible for
ope rating' and m3h t.a ining o7Frall adninis t rat ise procedares
as outlined in the AJministrative Manual as well as having
full responsibility for the attlet adherence to all phases
of the Ope rating f, Imergency Procedures.

(d) I;eit rieted Arco - any area access to which is controlled
by thT'hcensect tur purposes of protecting individaals fron
exposure to radiation and radioactive materials.
(e) Radiation Arc. any area accessible to personnel in-

which Ebe ro ex tiTi~ radiation, originating in whole or in
part within licensed material, at such levela that a major
portion o f the body could roccive in any one hour a dose in
excess o f 2 milliren.
(11 Hi gh Radiat ton Area - any area accessible to personnel in
which'T1ere cxFstn rITUtion originating in whole or in part
within licenned material at such levels that a riajor portion
of the bodv could receise in any ene hour a dose in cucas
o f 100 milli s em.

(g) Do .c t he quan tit y o f radiation absorbed per unit of
mass by Die body or any portion of the body,

i

___ - - _ _ _ - _ - _ .
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OPERATING G EMERGENCY PROCEDtfRES
(Per Item 6(e) of Form 313R)

SCOPE AND DEFINITIONS (continued)

(h) Rad - is a measure of the dose of any ionizing radiation
I to body tissues in terms of the energy absorbed per unit ofI

mass of the tissue. One rad is the dose corresponding to the
absorption of 100 ERGS per gram of tissue (one millirad (MRAD)

| = 0.001 RAD) .

(i) Ren - is a measure of the dose of any ioni:ing radiation
of body tissue in terms cf its estimated bi 1o rel-ative to a dose of one roentgen (R) of x rays.gical ef fect9

(One millirem
(MREM) = 0.001 REM) .

() St o ra re
t)e radiation shicIded device in which scaled sources may be ~ Container or Shipping Container or Source Changer -h

stored, transported or used for source changing.
(K ) Scaled Source any byproduct material that is encased in-

a capsule designed to prevent Icakage or escape of the bypro-i
! duct material.

(1) Radiographic Exposure _ Device any radiation-shicided in-
strument containing a sculta source fastened or contained
therein in which the scale j source may be moved from a shicided
to an unshicided position for the purpose of radiographic ex-posure.

(m) Radionet ive Mat erial - any material producing Alpha rays,
beta rays, Gamma ra y t. , X rays, neut rons or other atomic parti-cles.

(n) Calendar Quarter any three consecutive months.

(o) Daily work days only.

'
.

.

4

. _ _
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OPERATING f, liMI!RGliNCY pROCl!DURES

II1. DUTIl!S OF RAD 10GRAPilER

| 1. Radiographet s shall be duly trained and qualified
according to the provisions of Advanced Radiation Scr-
vice 's Personnel Training Ptogram as found in the
Administ rative Manual, Section 8,

11. Radiogra3hers have the authority to use only the scaled
sources for w tich Advanced Radiation Service is licensed,

111. If Advanced Radiation Service employs Assistant Radio-
graphers, a Radiographer will be in attendance at all times
and closely ::upervise all operations performed by such
assistant radio g raphe rs ,

iv. A litill:ation 1.og Book shall be maintained in which the
location, time and duration of every exposure will be re-
Corded.

; v. Radiation survey results including the location and
! time of each survey will be recorded.

vi. Records o f calibration and repair of survey meters as
well as records of calibration of pocket dosimeters will
be maintained. Whoeve r pe r fo rms t te calibration of survey
meters must send Meter Calibration Certificates to Advanced
Radiation Service, and Mr. Kurt: will be responsible for
maintaining these records,

vil, film badge reports and daily pocket dostmeter reading.:
mus t be maintained.

vilt. Daily equipment inspect ions must be recorded, parti-
cularly any replacements or repairs.

fx. Quarterly maintenance of the equipment and inspection
of same must be reco rded.

x. The Radiographer, i f he is also the Radiat ton Safety
i Officer, must irovide On the lob Training according to
'

Section 8 o f t to Administrative Manual.

xi. Quarterly inventory records must be maintained, in-
ciuding source changen, locat ton of devlees, changes in
number or type of exposure devices.

|

... continued....

1

_ _ _ _ _ - _ _ _ _ _ _
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OPl! RATING G EMERGENCY PROCEDtJRES.

II1. DllTIES OF RADIOGRAPill!R (con ' t . )

1xii. Source changes for Iridium 92 should be performed.
_

| xiii. Transportation of scaled sources between the storage
| location and field sites for purposes of industrial
| radiography.
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OPERATING f, Eh!ERGENCY PROCEDllRES

IV. PERSONNEL h10NITORING PROCEDURES

1. Gene ral Instructions
A film badge and pocket dosimeter must be worn by all
personnel engaged in radiographic operations at Advanced
Radiation Service. The same personnel monitoring equip-
ment must also be worn by any individual who does the
following:

** Enters a restricted area under such conditions that
he roccives a dose in excess of 25% of the applicable
limits, or might roccive such a dose. (See VI also).

;

** Enters a restricted area though under 18 years of age
under such conditions that he might receive a dose in
excess of 5% o f the applienble limits (See VI also).

** Enters a liigh Radiation Area (definition on page 1).

liach film badge and pocket dosimeter is identified by
the wearer'n social security number and thus may be
worn only by that particular person. They should be
worn in a breast pocket or belt pouch.

11 I'llm 11adge Procedures
New film bTJga iire issued biweekly to radiographic
personnel at Advanced Radiation Service. The badges

! worn during the previous two week period must be given
to the Radiation Sa fety Of fleer, hir. Kurtz, to send
promptly for processing to I.andauer Corporation, Glenwood,
Illinois.

I When not in use, badges will be stored in hir. Kurt:'s
office. The control badges should be stored in an area
designated for them and processed with the personnel
badges. The storage area should be free f rom measurable
radiation,

h!r Kurt: should make sure that he receives the film
badge reports promptly f rom I.andauer and should review
them prior to displaying for inspection by personnel,
blr. Kurt: will In form the radlographern and other per-
sonnel of any unusually high reports.

/ continued.,,,
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OPERATING f, EMERGENCY PROCEDURES

IV. PERSONNEL MONITORING PROCEDURES (con't.)

111. Pocket Dosimeter Procedures
Pocket dosimeters must be handled very carefully be-
cause they are very delicate instruments. Any sus-
occted damage should be immediately reported to the
ladiat ion Safety Of ficer.

| The dosimeter must be charged to zero prior to each
I shift and recorded in the Dosimeter Log. The process
I for charging is as follows:

| ** Insert the dosimeter into the charging socket
' ** lloid the dosincter in contact by pressing down

against the spring.
; ** Look through the dosimeter at hairline and scale.
'

Turn the large adjusting knob until dosimeter
roads :oro.

** Remove the dosimeter from the charger (Victorcen
Model 2000A) and recheck hairline position by
looking through the dosimeter against a source
of light.

Pocket dosimeters should be checked of ten during a
wo rkday . If the dosimeter is discovered to not be
fully discharged, the wearer should stop work imme-
diately and notify Mr. Kurtz, who will send the
wearer's film badge immediately to Lantlauer for pro-
cessing to dete rmine whether an overexposure has
occurred, lie will also check out the pocket dosi-.

meter in the calibrator ( Dosimeter Corporation of
America's model 3060).

iv. Calibration of Pocket Dos tmo to rs
To cal'Ih rate a ,ocEct dosimeter, it must be exposed
to a source of (nown intensity (in this case Cesium
137 using the enlibrator model 3060). The radiographer
must follow the direct ions for enlibration supplied
by Dosimeter Corporation of America and record the
results in the log book. If the dosimeter is 20% or
more inaccurate, it must be removed from service and
re p l ace d . If one is dropped,imeter cannot hold nit must be recalibrated
be fore use again. If the dos

| charge or cannot discharge in the enlibrator, it is

| probably defcetive and must be replaced, after noting
ln the log.

|

|

|

_ _ _ _ _ _ _ _ _ . _
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OPERATING 6 EbERGENCY PROCEDURES
l~

V. RADIATION SURVEYS

i. General
A radiation survey must be performed only with a calibrated
survey meter to determine the boundaries of the restricted
areas and to be sure that sources are properly retracted

g into their containers after exposures and prior to storage.
Surveys should also be used to confirm that the exterior

j .
surfaces of transportation vehicles are within acceptable

; unrestricted limits.

j ii. Operating Procedures
| Advanced Radiation Service uses the following survey meters :

a) Eberline Model E 130G Survey Meter; range 0-1000 mr/hr

b) Victorcen Type 592B and/or Type 692, range 0-1000 mr/hr

Before using a survey meter, the radiographer must be sure,

f that the meter has a current calibration sticker showing
L that it has been calibrated within the past 3 months. If

not, it must be calibrated before it can be used again.

Check the battery strength of the survey meter by turning
the selector switch to the " BAT" position. If the meter

,

does not read within the check band, the batteries must be j
replaced. Radiation measurements are performed by turning |
the selector switch to one of the three operating ranges. j
After a minimum of ten seconds has elapsed, the meter l

readings should be recorded. |

iii. Occasions for Conducting Radiation Surveys,

a) To confirm that the " Radiation Area" perimeters are
properly located - by surveying during a test exposure.

b) To confirm that a source has been properly stored
prior to the start of radiographic operations ; to con-
firm proper retraction of source after each exposure
and again prior to storage.

c) To confirm that the source has been properly stored
in the source changer for transportation from the sup-
plier'to the user,

d) To confirm that a source has been properly trans-
ferred from the source changer to exposure device.

--
___ __- -
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.0PERATING S EMERGENCY PROCEDURES

V. -RADIATION SURVEYS (con't.)

lii. Occasions for Conducting Radiation Surveys (con't.)

e). To determine the Transport Index of containers |
of' materials or components to be shipped.

. f) ' To confirm that radiation levels in.the passen-
,

ger compartment and three feet -from the outside
surfaces of vehicles used .to transport licensed
material -are within required -limits.

T

g) To check approximate level of contamination of
leak test swabs prior to mailing.

iv. - Specific-Techniques

Ra) Proper location of the perimeter of the ~"Radia-
tion Area" must be confirmed or adjusted as necessary
while the source i~s . exposed before or during the
initial radiographic exposure and when the source-
target configuration for an exposure is different
.from that of the earlier exposure,

,

b) Assurance that sources are. properly stored
. within a shielded container by surveying the entire
circumference of the device and the entire length of
the guide tube if there is one used.

|

c). Surveying passenger compartments of transporting
vehicles.must include the entire compartment. Sur-
veying exterior surfaces of same vehicles must include
the entire, periphery of the vehicle at the horizontal
plane,

v. Procedures for Calibrating Survey Meters

a) When Advanced Radiation Service needs to have
a survey meter calibrated, Mr. Kurtz will contact
either XID or Technical Operations to do the
calibrating.

b) .The attached procedures for .model 773 survey
calibration device describe those that would be
used by eith Tech Ops or XID. See 6-c in the
Administrative Manual for these procedures.

, , .

.
.i , . . . . . . . . . . . .

. . i .
_ _ __ m__,
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OPERATING 6 EMERGENCY PROCEDURES

VI. RESTRICTING AND POSTING RADIOGRAPHY WORKSITES

i. "Res tricted Are a". Any area exposed to radiation
above 2 mr/hr to which access by personnel at Advanced
Radiation Service is prohibited by roping off and pla-
carding the area. Unrestricted areas shall have maximum
radiation levels of 2 mr/hr,100 mr in any seven consecu-
tive days , and 500 mr during a calendar year to persons
continually present.

ii. " Radiation Area". Any area accessibic to personnel
in which radiation exists, originating in whole or in
part within licensed material, at such levels that a major
portion of the body could receive in any one hour a dose
in excess of five mr, or in any five consecutive days a
dose in excess of 100 mr.

iii ."High Radiation Area'.' Any area accessible to per-
sonnel where radiation exists, originating in whole or
in part within licensed material, at such levels that a
maj or portion of the body could receive a does over 100 mr
in one hour.

iv. Determining and Posting " Radiation Areas". Prior to
using the exposure device, the Radiographer shall locate
the boundary of the Radiation Area. Factors used to cal-
culate such boundaries are the source strength in curies
at the time of usage , the nature and degree of collimation
and other shiciding. Please see chart at the end of this
section. The area within this boundary shall be a "Radia-
tion Area". The perimeter of this area shall be roped off
and posted with yellow / magenta warning signs which show
the standard radiation symbol reading " Caution-Radiation
Area". The entire perimeter must be monitored continually.

v. Determining and Posting "High Radiation Area". After
completing the above, the .ladiographer shall calculate the
location of the "High Radiation Area" perimeter and post
warning signs which read " Caution - High Radiation Area"
along this perimeter. Calculations shall be based on the
location of the " Radiation Area" perimeter and the inverse
square law.

/ continued....

I

i
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OPERATING S EMERGENCY PROCEDURES

VI. RESTRICTING AND POSTING RADIOGRAPHY WORKSITES (con ' t. )

vi. Con trols at Exposure Site. All restricted areas shall
be under constant surveillance by the Radiographer to pre-
vent entry by unauthorized personnel. The Radiographershall inform the guard or responsible personnel at the work-
site of the anticipated duration of radiographic operations.
If, for any reason, unauthorized personnel cannot be pre-
vented from entering the Restricted Area, the source shall
be retracted to its stored position immediately and further
operations suspended until the area is vacated of unauthor-
ized personnel . #

vii. Testing the Restricted Area. After the perimeters des-
cribed above are determined by calculation and posted, the-

perimeters of t he Restricted Area shall be surveyed and ad-
justed as necessary during the first exposure.

viii. Radiation Dosage Limitations

1. Restricted Area

a) 1.25 rem per quarter calendar year to the whole body,
head, trunk, active blood forming organs, lens of eyes,

or gonads,

b) 3.0 rem per calendar quarter to the whole body pro-
vided his accumulated lifetime accupational exposure
does not exceed 5 (N-18) rem, where N is his age in years.

c) 18.75 rem per calendar quarter to the hands and fore-
arms, feet and ankles,

d) 7.5 rem per quarter to the skin of the whole body.

NOTE: Persons 18 years old or under are further
restricted to no more than 10% of the above limits.

2. Unrestricted Areas

a) Two millirem in any one hour,

b) One hundred millirem in any seven consecutive days.

c) Five hundred millirem per calendar year. .



Advanced Radiation Service page 12

Rt.DTATION LEVI:L/JISTAUCE CliART A Part VI (ix)
Iridium-192 (unshielded)

{ ..

5'curica 10 curico 15'curien 20 curies
feet mR/hr feet mR/hr feet mR/hr feet mR/hr

1.0 29500 1.0 59000 1.0 88500 1.0 118000
16.0 100 24.3 100 29.7 100- 34.4 100'

035.0 24.1 *35.0 48.2 *35.0 72.2 *35.0 96.3*

76.8 5 108.6 5 133.0 5 153.6 5
121.5 2 171.8 2 210.4 2 242.9 2

25 curies 30 curica _35 curica 40 curien
feet mR/_hr_ feet mR/hr feet mR/hr feet mR/hr .

1.0 147500 1.0 177000 1.0 206500 1.0 236000
c35.0 120.4 *35.0 144.5 *35.0 168.6 *35.0 192.6

38.4 100 42.0 100 45.4 100 48.6 100
171.7 5 188.1 ~5 203.2 5 217.2 5

271.6 2 297.5 2 321.3 2 343.5 2
,

45 curics 50 curies 55 curica 60 curies.

feet mR/hr * feet mR/hr feet mR/hr_ feet mR/hr
1.0 265500 1.0 295000 1.0 324500 1.0 354000

c35.0 216.7 *35.0 240.8 *35.0 264.7 *35.0 289.0
51.5 100 54.3 100 57.0 100 59.5 100

230.4 5 242.8 5 254.7 5 266.1 5

'64.3 2 384.0 2 402.8 2 420.7 2

65 curico 70 curien 75 curien 80 curies

feet mR/hr_ feet mR/hr feet mR/hr feet mR/hr_
'

1.0 383500 1.0 413000 1.0 442500 1.0 472000
c35.0 313.1 *35.0 337.1 *35.0 361.2 *35.0 385.3'

61.9 100 64.3 100 66.5 100 68.7 100

276.9 5 287.4 5 297.5 5 307.2 5

437.9 2 454.4 2 470.4 2 485.8 2

85 curies 90 curien 95 curien 100 curies

feet mR/hr feet mR/hr feet mR/hr feet mR/hr
1.0 501500 1.0 531000 1.0 560500 1.0 590000

c35.0 409.4 *35.0 433.5 *35.0 457.5 *35.0 481.6
70.8 100 72.8 100 74.9 100 76.8 100

316.7 5 325.9 5 334.8 5 343.5 5

500.7 2 515.3 2 529.4 2 543.1 2

105 curica 110 curien 115 curica 120 curies

feet mR/hr feet mR/hr feet mR/hr feet mR/hr
1.0 619500 1.0 649000 1.0 678500 1.0 708000

035.0 505.7 *35.0 529.8 *35.0 553.9 *35.0 557.9
78.7 100 80.6 100 '82.4 100 84.1 100

352.0 5 360.3 5 368.4 5 376.3 5

556.5 2 569.6 2 582.4 2 595.0 2

(

.4verage cranking distanco (control box to free end of guide tube)*

en.

e

- , - , , - -, - - - - , - - ---. n
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Part VI -(x)

*

PART 6-e

RADIATION LEVEL / DISTANCE CHART B

Cobalt-60 (unnhielded) *

5 curien 10 curies 20 curies 10 curies
feet mR7hr feet mH/hr foot mR7hr feet nF7hv

1.0- 72000 1.0 ~16E000 1.0 288000 1.0 43200026.8 100 37 9 100 *40.0 180 #40.0 270*40.0 45 *40.0 90 53 7 100 65 7 100
120.0 5 169 7 5 240.0 5 293 9 5
189 7 2 268 3 2 379 5 2 464.7 2

40 curi en . 50 curies 60 curies 70 curies
~

feet mR7hr feet mR/hr feet aR/hr feet mR7hr
*

1.0 576000 1.0 720006 1.0 .864000 1.0 100800'6
*40.0 360 *40.0 450 *40.0 . 540 *40.0 630
75 9 100 84 5 100 92 9 100 100.4 100

339 4 5 . 379.4 5 415 7 5 449 1 5
536.6 2 600.0 2 657 3 2 709 9 2

80 curien 90 curies 100 curien 110 curien
feet mR/hr feet nR/hr feet mH/hr feet mR/hr

-

1.0 1152000 1.0 1296066 1.0 1440000 1.0'1584006*40.0 720 *40.0 810 *40.0 900 *40.0 990
107 3 100 113 8 100 120.0 100 125 8 '100
480.0 5 509 1 5 536.6 5 562.8 5
758.9 2 805 0 2 848 5 2 890 7 2

.

O Average . cranking distance (control box to free end of guide tube)
,
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OPERATION MANUAL

f
/

MODEL 533
1

PORTABLE GAMMA RAY PROJECTOR

Revised April 14, 1965

l
1

I

e

Do not unpack, assemble, operate, disas-
semble, or carry this device except in the
presence of appropriate radiation measur- |

img instruments. -

I .

I
._
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1. DESCRIPTION

t

1.1. General

'

The Model 533 Portable Panoramic Gamma Ray Projector is an advanced iso-
tope handling unit developed to provide safe storage and accurate remote posi-
tioning of industrial radiographic sources.

Designed for use with Iridium 192 sources, the Model 533 features maximum
operator protection, together with unusual flexibility of application. In use,
the equipment positions the radioactive source at the end of a long, flexible

'

tube, where its 3000 (panoramic) radiation pattern may be used to full advan-
tage, either for multiple specimen work, or for circumferential exposure tech-
niques. Positive mechanical control of the source and visual indication of its

y location are maintained at all times.

Sources can be safely replaced or exchanged in the field with the Model 414
Source Changer.

1.2. Source Shield Assembly (See rigures i and 2.)

1.2.1. SOURCE ASSEMBLY - 100 curies of Iridium 192 are sealed in-
side a stainless steel capsule. The capsule is swaged onto a short length
of stainless steel cable. A special, spring-locked fitting at the end of

L this Source Cable serves to connect the Source Assembly to a Drive Cable.
This connection can be broken only by a special wrench, which is included.

1. 2. 2. SOURCE SIIIELD- an aluminum housing containing 34 pounds of
i depleted uranium (U238) shielding. A curved passage through the shield

- houses the radioactive Source.

l.2.3. CONTROL CABLE CONNECTOR - a built-in locking connector<

on the right side of the Source Shield for attaching the Control Cable
- Assembly.

,

1. 2. 4 STORAGE COVER - a cover, with attached chain, which locks
into the Control Cable Connector for storage.

,

1. 2. 5. STORAGE COVER HOLDER a receptacle which conveniently
holds the Storage Cover during operation, when the cover is not locked
into the Control Cable Connector.

1. 2. 6 SELECTOR LEVER a lever provided at the Control Cable Con-
- nector to LOCK the Storage Covcr in place, to CONNECT the Control

) Cable, or to OPEIIATE the projector. .

{
l . 2. 7 SOURCE TUBE CONNECTOR a built-in connector on the left

.

1

i

L
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.

side of the Source Shield for attaching the Source Tube,

1.2.8 SHIPPING PLUG - a threaded plug which screws into the Source
Tube Connector to seal the passage and prevent movement of the Source
during transit .-

1. 2. 9. SIGNAL CABLE CONNECTOR - a built-in connector on the left
side of the Source Shield for attaching the electrical Signal Cable.

1.3. Source Tube Assembly

'

2. 3.1. SOURCE TUBE - a flexible metallic hose consisting of one,
two or three 7-foot sections through which the Source is moved by the
Drive Cable.

1. 3. 2. SOURCE S%TTCH - a switch connected to the end bf one Source
Tube section which indicates when the Source is in exposure position.

1. 3. 3. SIGNAL CABLE - an electrical cable in three sections parallel
to the Source Tube, which connects the Source Switch to a Signal Circuit
in the Control Unit.

1.4. Control Assembly (See Pigure 3.)

1.4.1. CONTROL UNIT- a unit consisting of a Hand Crank assembly,
Control Panel, and Signal Circuit built into a tubular cable reel.

1. 4. 2 HAND CRANK - a hand-operated crank on the Control Panel
which permits the operator to move the Source from the Source Shield
to its exposure position and back again.

1.4.3.- SIGNAL LAMPS - three neon Lamps on the Control Panel which
indicate Source position at all times when the unit is assembled- one
Lamp is always flashing. The STORED Lamp flashes while the Source
is safe in the Source Shield.' The OPEN Lamp flashes while the Source
is in transit through the Source Tube. The ON Lamp flashes while the
Source is in the exposed position in the Source Switch. (While the unit.

is disassembled, the OPEN Lamp is flashing.)

1.4.4 SIGNAL CIRCUIT - a relaxation oscillator circuit housed be-
neath the Control Panel, which causes the Signal Lamps to flash approxi-
mately twice a second to indicate Source position.

1. 4. 5. CONTROL CABLE mthree parallel, 25-foot sections attached
to the Control Unit. An electrical Signal Cable connects the Signal Cir-
cult to the Source pos' tion switches. Two Drive Cable Tubes house the
flexible Drive Cable which mechanically positions the Source.

.

3

,
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4

; 1.5. Mounting Assembly
a

Fixtures are included to mount and hold the Source Switch in exact exposure
position. The assembly includes a Tripod Base, Tripod Rod, Swivel Clamp,
and a Source Switch Clamp.

1.6. Principles of Operation. (See Figure 4.);

The Hand Crank moves the Drive Cable through the Drive Cable Tubes. The-

Drive Cable, locked to the encapsulated radioactive Source, pushes the Source.

from its storage position in the Source Shield through the Source Tube. While
the Source is in transit, the OPEN Lamp on the Control Panel is flashing.
When the Source reaches the end of the Source Tube, the Source Switch starts
the ON Lamp flashing. The exposure time is calculated from the time the ON
Lamp begins to flash. At the end of,the predetermined exposure time, the
Hand Crank is rotated in the RETRACT direction, cousing the Drive Cable to
pull the Source back into the Source Shield. When the Source is completely
retracted, the STORED Lamp begins to flash.

|
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I

1.7. Specifications
,

'
1. 7.1 SOURCE DATA

(a) Isotope: Iridium 192.,

(b) Maximum Source Strength: 100 curies.

(c) Shielding: Conforms to AEC requirement, title 10 CFR part 31.101

1. 7. 2. SIZE AND WEIGl!T ,

(a) Source Shield: 41/2 x 01/2 x 14 1nches. Shield weight, 38
pounds, Carrying Case, 20 pounds, total, 53 pounds.

*
5
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(b) Control Unit: 6 5/8 x 12 x 21 inches. Unit weight. 32 pounds,
Carrying Case, 27 pounds, total, 59 pounds.

1. 7. 3 OPERATING SPECIFICATIONS

| (a) Maximum distance, Source Shield to Control Unit: 25 feet.

(b) Distance, Source Shield to exposure position: 7,14, or 21 feet,,

t

(c) Source position reproducibility: i I /16 inch.

i 1.8. Equipment, Supplied and Accessory

1. 8.1. EQUIPMENT SUPPLIED
L

(a) Source Shield.

(b) Three 7-foot Source Tube sections (Part No. A-40210). I

(c) Source Switch (Part No. 40220-S with 7-foot Source Tube section.
!

( (d) Control Unit complete with batteries and Control Cable.

1. 8. 2 RECOMMENDED ACCESSORY EQUIPMEhT
l
'

(a) Iridium 192 Sources (see separate price liet).

(b) Dose Rate Meter (Victoreen Model 592); Ranges: 0-10, 0-100,
t. 0-1000 mr/hr.

(c) Dosimeter (Victoreen h1odel 541 A); Range: 0-200 mr/hr.

(d) Dosimeter Charger (Victoreen Model 561 A).

(e) Exposure Calculator (Catalog No. 534).

.

.
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2. RECOMMENDED SAFETY PRECAUTIONS

2.1. General

Technical Operations' Gamma Ray Projectors are designed to afford the opera-
tor maximum protection from radiation. However, precautions constatent
with accepted isotope handling practices must be observed at all times.

2.2. Radiation Measuring Instruments

The use of radiation measuring instruments is mandatory; all handling of
isotope units should ie monitored by propfr radiation detectors. The follow-
ing are recommendad: '

/

2.2.1. SURVEY METERS -Survey peters are used as a matter of rou-
tine to determine the radiation rate fer unit time. Technical Operations
recommends a gamma survey meter of the ionization chamber type, with
a full scale range of at least 1000 mr/hr. (Cciger Counter ranges are
generally too low.)

2.2.2. FILM BADGES - Personnel using or working near isotope equip-
ment should wear film badges to provide permanent running records of
the radiation dosage received.

2.2.3. POCKET DOSIMETERS - Technical Operations also recommends
the use of pocket dosimeters, to allow personnel to determine the ex-
posure received in any given period.

2.3. Working Distance

Every precaution should be taken to insure adequate distance between the ex-
posed source and areas accessible.to personnel. Surrounding areas should
be surveyed - any areas in which readings are excessive should be restrict-
ed and posted. (See Code of Federal Regulations, Title 10, Atomic Energy,
Part 20.105.) Personnel operating equipment should always work at the maxi-*

mum possible distance from the source. (The exposure rate varies inverse-
ly with the square of the distance from the source.) It is further recommended
that personnel move away from the area while exposures are being made to
avoid unnecessary or excessive dosages.

2.4. Exposure Time -

,

Max' mum radiation doses have been specified by the Atomic Energy Commis-
sion. (See Code of Federal Regulations, Title 10, Atomic Energy, Part 20.101.)

.
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.

Maximum doses, however, should be avoided wherever possible. The maxi-
mum weekly dose should NEVER be received in a single exposure.

2.5. Shielding

Wherever possible, the Control Unit and operating personnel should be posi-
tioned behind a shield. Shielding materials commonly used to absorb or stop
radiation are concrete, iron, steel, and lead.

2.6. Hand Carrying

Hand-carrying should be limited to operations where absolutely necessary.
Excessive personnel exposures can result from hand-carrying the unit close
to the body or legs for periods of more than one-half hour per person per
week. Anyone carrying the unit should wear a dosimeter or film badge on the
part of the body nearest to the source. / ,

2.7. Shipping

For shipment by carriers subject to control by the Interstate Commerce Com-
mission, projectors must be crated and labelled in accordance with I.C.C.
regulations. Crate must be plainly marked, " RADIOACTIVE MATERIAL" and
"I, C. C. 55." Standard shipping labels, available for this purpose, are recom-
mended.

When shipped with the contained iridium 192 the red label must be identified with
" iridium 192", the number of curies contained, and radiation level on the exterior
of the package.

When shipped without the contained isotope the red label must be applied and identi-
fled with " depleted uranium" 28 pounds and the radiation level on the exterior of
the package.

.
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3. UNPACKING
,

,

'

Do NOT unpack this device except in the presence
of appropriate radiation measuring instruments.
Read Section 2, " Recommended Safety Precau-
tions," thoroughly before proceeding.

The Model 533 Portable Gamma Ray Projector is shipped in two cardboard
! containers. Inspect cartons for external signs of possible damage. Open

cartons and remove carrying cases. Remove from larger carrying case:

(a) Swivel Clamp

, (b) Source Tube Clamp
r

|_ (c) Tripod Base

|

| (d) Tripod Rod
f-
,

(e) ' Control Unit with attached Control Cable

!

| Note

| The neon Signal Lamp marked OPEN on the
Control Panel should be flashing.

!

! Remove from smaller carrying case:

! (f) Source Shield

(g) Source Switch
,

(h) Three 7-foot Source Tube Sections

- Examine allitems for damage. Check allitems against packing list.

:
l

,

O
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|
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4. PREPARATION FOR USE

Do NOT assemble this device except in the presence
of appropriate radiation measuring instruments.
Read Section 2, " Recommended Safety Precautions,"
thoroughly before proceeding.

4.1. Attaching Source Tube Assembly

(a) Locate Source Shield at desired distance (7,14, or 21 feet) from speci-
mens to be radiographed. /

(b) Remove Shipping Plug from left side of Source Shield by cutting the seal
wire and unscrewing plug from the Source Tube Connector. Discard seal wire.

(c) Remove plastic caps from the ends of Source Tube sections to be used, and
unroll tubes to full length. Attach one section of Source Tube to Source Tube
Connector. Add one or two Source Tube sections as desired, adding section
with attached Source Switch last.

fCAUYlONj

Lay out Source Tube sections as straight as possible,
avoiding point supports. A bend radius less than 20
inches may restrict movement of the Drive Cable.

(d) Plug Signal Cable into Signal Cable Connector on Source Shield.

(e) Connect additional Signal Cable sections together.

4.2. Mounting Source Switch

(a) Place Tripod Base near specimen to be radiographed.

(b) Screw Tripod Rod into Base.

(c) hfount Swivel Clamp on Rod an[i adjust to desired height.

(d) hiount Source Switch Clamp on Swivel Clamp.

.

10
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(e) Mount Source Switch on Source Switch Clamp, at collar.

(f) Adjust Swivel Clamp i'ntil Source Switch is in exact ex1x>sure position.

4.3. Attaching Control Assembly

(a) Place Control Cable Plug near Source Shield.

(b) Unreel Control Cable from Control Unit, carrying unit to maximum possible i

distance from Source Shield. |

WARNING

For maximum safety, Control Unit and operator
should be located behind a protective shield.

/

| CAUTION |

Lay out Control Cable as straight as possible,
avoiding point supports. A bend radius less than
3 feet may restrict movement of Drive Cable.

(c) Unlock Storage Cover on right side of Source Shield with key provided. Rotate
Selector Lever to CONNECT position to release cover.

(d) Remove Storage Cover from Control Cable Connector and place in Storage Cover
!! older.

. (e) Engage the Drive Cable Terminal to the Connector by retracting the Locking Sleeve.
' The thumbnail or a coin may be used, liolding the Drive Cable in line with the Source

Connector thus permits the ball end of the Drive Cable to be moved sideways and en-
gaged. Release the locking Sleeve to retain the Drive Cable Connector. Manually pull
both parts of the Connector to be sure that the connection has been properly made.
Insert Control Cable Plug into Control Cable Connector.

.

LOCath6 SLEtWE a

AC79Afth6 Phh = = J*

Movt -TO #ELEASE I ,

| s'. 1
<

. ,. .

, ,

4 \

'Iu0vt to
th6A81 ,

a

!

Figure 5. Engaging Connector Figure 6. Connector Engaged
!
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4.4. Checking Signal Lamps

Note

As soon as Control Cable is attached to Source Shield,
the STORED Lamp on the Control Panel should begin
flashing. Turn the hand crari in the retract direction
(clockwise) to be sure that the Safe Light begins flashing.
If the Safe Light does not flash, re-examine the Source
Connector to be sure that the connection has been made
properly.

Check operation of ON lamp by pulling outward on Source Switch tip. (See Figure 7.)

WARNING

If ON Lamp does not flash when Source Switch /ip is
pulled out. DO NOT OPERATE PROJECTOR.

e

j %.
Pull up to t'est $';/

'
?

,

/ |
'

, , .

SOURCE SWITCH

( %

SWlVEL CLAMP |

,
,,.

[z' V;f 4* $^ { SOURCE SWITCH CLAMP

N, '''',
SIGNAL CABLE

e

i ,
,

,
SOURCE TUBE

E
'

I

.

Figure 7 Checking Signal Lamps
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5. OPERATION

WARNING

Do NOT operate this device except in the presence
of appropriate radiation measuring instruments.
Read Section 2, " Recommended Safety Precau-
tions," thoroughly before proceeding.

(a) Rotate Selector Lever on Source Shield to OPERATE position.

(b) Turn the Hand Crank on Contrcl Panel steadily in the EXPOSE (counter-
clockwise) direction to move the Source out of the Source Shield toward the
specimen.

/

Note

When the Source leaves the STORED position in
the Source Shield, the OPEN Lamp on the Control
Panel begins to flash. The OPEN Lamp continues
to flash until the Source enters the tip of the Source
Switch, when the ON Lamp begins to flash.s

(c) If cranking becomes difficult, reverse direction until crank operates ;
-

smoothly |
'

.

|

f CAUTION j
'

s

j DO NOT FORCE CRAh%. If after several rever-
sals cranking is still difficult, turn Crank in the
RETRACT direction until STORED Lamp beginss

to flash. Check Control Cable and Source Tube !
> for excessively arhall bend radii.
'

(d) To retract the Source when exposure is completed, turn Crank in the
RETRACT (clockwise) direction until STORED Lamp flashes.

WARNING

NEVER operate prQjector without Source Switch or
with more than three Source Tube sections attached.
Do NOT operate if Cables or Tubes are damaged.

!

f .
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6. DISASSEMBLY

WARNING

|

Do NOT begin disassembly until Source has been com- :

pletely withdrawn into Source Shield and Signal Lamp
on Control Panel indicates STORED.

(a) To disconnect Control Cable, rotate Selector Lever on Source Shield to CONNECT
position. Gently pull out Control Cable Plug from Control Cable Connector until

i

Source Cabl3 End in exposed. (See Figure 8.) |

|
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Figure 8. Disconnecting Contr il Cable
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The locking Sleeve must he retracted by rroving the Actuating Pin in the direction
shown. The thumbnail or a coin may be used. This permits the Drive Cable ter-
minal to be moved sideways out of the hole, freeing it from the connection.

f

4w asseseeeeedi

| CAUTION j
.=

D) NOT twist or bend the connector. Move
it sideways only! (See Figure D.)

!
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if..

i,e
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t ' move TO
Distn646t

)

>

Figu.e 9. Disengag!ng Connector

(b) Remove Storage Cover from Storage Cover !! alder and return to Control Cable
Connector.

(c) Rotste Selector Lever to LOCK position.

(d) Carefully coil Control Cable around Control Unit and return to Carrying Case.

(e) Remove Source Switch from Tripod mounting and replace cloth bag.

(f) Disconnect Signal Connectors on Source Tube sections,/

(g) Disconnect Source Tube sections and replace plastic caps.s

(h) Disconnect Source Tube from Source Tube Connector.
,

J
(1) Replace Shipping Plug.

(J) Return Source Shield to Carrying Case and carefully coil Source Tube sections*

around it.
# (k) Disassemble Tripod mounting fixtures for storage.

s

I
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7. MAINTENANCE,

;

7.L General,

.

It is imperative that all components be kept clean. No amount of dirt can be
,t

regarded as negligible. Dirt-clogged cables, tubes, and connectors impede
Drive Cable movement. Such impedance can result in a hazardous loss of~

source cor. trol.

] 7.2. Control Cable

J Inspect Control Cable regularly for signs of damage. Avoid twisting or bend-
ing excessively. Recoil Control Cable carefully for storage. Avoid all con-
tact with dirty surfaces - do not drag cable around. Re-cover Control Cablem Pl"E when not in use.

.! /

7.3. Source Tube
3

Inspect Source Tube regularly for signs of damage. Avoid twisting or bending
excessively. Recoil Source Tube carefully for storage. Avoid all contact

) with dirty surfaces - do not drag tube around. Replace plastic caps on Source
Tube section connectors and cover Source Switch when not in use.

-

) 7.4. Signal Circuit,

-

} The Signal Circuit requires very little power. Batteries and lamps need only
j occasional replacement.

. 7.4.1. REPLACING BATTERIES
!

(a) Remove cover from Signal Circuit housing beneath Control Panel
by removing four screws.

Note

) Before removing old batteries, note carefully theirI

relative positions and the locations of the connect-
ing leads.

!

(b) Remove batteries and, replace with Burgess XX45, or equivalent.
.
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,

4.

j, Replace cover.

'

WARNING
,

r

'

Do NOT touch battery terminals - a moderate
shock hazard exists,

il
7.4.2 REPLACING SIGNAL LAMPS

(a) Unscrew and remove plastic globe from Lamp.

(b) Push bulb in gently, twist, and remove.

(c) Replace with Dialco NE-51, and replace globe.

/m 7.5. Cleaning and Lubrication
.

See Service Memo, " Cleaning and Lubrication of Control Cables. Drive
Cables, Crank Unit, and Source Tubes."

7.6. Source Replacement

Renewal sources are available from Technical Operations for replacement
in the field. For instructions, see Source Changer Operation Manual,
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'
WARRANTY

'

AND
I

LIMITATION OF LIABILITY-

;

i
i

Techmcal Operations, Incorporated (hereinafter referred to as the manufacturer) warrants its {
product which it manufactures and sells to be free of defects in material and workmanship
for a period of I year from date of shipment. This warranty shall not apply to any product
or parts which have been subjected to misuse, improper installation, repair, alteration,
neglect, accident, abnormal conditions of operation, or use in any manner contrary to
instructions. ;

The manufacturer's liability under such warranty shall be limited to replacing or repairing,
at its option, any parts found to be defective in such respects, which are returned to it

4transportation prepaid; or, at its option, to returning the purchase price thereof.

9 .

The warranty on other manufacturers' components shall be that of the original manu- !

facturer whose warranty shall be binding.
!

In no event shall the manufacturer be liable for any incidental or consequential damages,
whether or not such damages are alleged to have resulted from the use of such product in
accordance with instructions given by or referred to by the manufacturer. t

!
Technical Operations, Incorporated assumes no liability or responsibility for the usage of l.

any radioactive material or device generating penetrative radiation used in connection with
this product. The use of such material or generators in any manner other than that pre-
scribed in the Nuclear Regulatory Commission License or equivalent state license or per- t

mitted by any regulation of the Nuclear Regulatory Commission or state regulation may :

!constitute a violation of such license terms.

All other warranties, except those warranties expressly stated herein, including warranties of 3

merchantability or otherwise, are expressly excluded. ;

.
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Rgure 11. 660 Series Portable Gamma Ray Projector Systems.
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Refer to Section 11, Recommended $efety Precautions, before operating or servactag these systems.

,. . _ _ . - - . . . .---- -._ _ _ _ _ _ _ _ _ _ _ _ - - - - --



.

page 15d

.

SECTION I

GENERAL INFORMATION

e

- 11. GENERAL a. Gamma Ray Projector Model 660.
- The 660 series Portable Gamma Ray Projector The Gamma Ray Projector, shown in Figure 1-2,
' Systems, shown in Figure 1-1, are used primarily can be used in either system. The projector serves
for industrial radiography. The systems operate in as the storage and transport device of the radio-
similar manner and differ only in the type of con- active source assembly. The projector consists of a

trol unit supplied. steel housing which contains approximately 29

The portability feature of the system provides pounds of " depleted uranium" shielding material.

both a safe means of transporting the radioactive Wh:n the source is properly stored in the projec-

source and o perating flexibility, particularly tor, the effective shielding properties of the de-

needed in limited access areas. In use, either system pleted uranium reduce radiation at the projector

safely positions an Iridium''2 radioactive source exterior to a level well below the regulatory mr/hr

at a predetermined location. -The 3600 (pano. limits prescribcd in applicable NRC regulations.

ramic) radiation pattern may be used to full advan- Figure 1-2 shows both ends of the projector. A

tage, either for multiple specimen work or for cir- special fail-safe connector is located at one end.
cumfe,rential exposure techniques. Optional col- This connector is used to engage the cable from the

limators are available which limit the panoramic control unit. The safety features of the connector

pattern to a directional beam. The systems may b6 were discussed in paragraph 1-2. The control con-

used with Iridium''' isotope sources up to a maxi- nector contains a three-position selection device -

mum of 100 curies. Iridium''2 sources of other OPERATE, LOCK, and CONNECT. For maximum

capacities are available, upon request. Basic source safety when the projectoris disconnected from the

information is contained on the nameplate of the control cable and guide tubes, the connector
source shield (projector). should be in the LOCK position with the attached

lock and storage cover engaged and the key re-
12. SYSTEM SAFETY moved. All of the connector positions are discussed

The systems provide maximum operator safety. in detail in Section III, Operation. The guide tube
A positive mechanical control of the source and an connector is located at the other end of the Projec-
accurate visual indication ofits position are given tor. Figure 1-2 identifies the connector. Also

*

at all times. In addition, the systems have a fail-safe shown in Figure 1-2 is the storage plug which
connection; where: must be removed before the guide tubes are con-

a. the system cannot be operated (source ex- nected. The storage plug should be used to pre-

posed) unless a secure connection to the control vent dirt and dust from entering the projector
cable is made, and whenever the projector is not in use.

b. the controls cannot be disconnected unless The total weight of the projector is 44 pounds.

th s source is properly stored in the shield. The projector is 9%" high, 4%" wide, and 12%"
long (includes handle and connectors).

13. SYSTEM COMPONENTS
All components of the 664664 and 660 693 b. Guide Tube Assembly.

Systems are identified in Figure 1-1. Components The guide tube assembly consists of one seven-
common to both systems are discussed first. The foot master guide tube and two seven foot ex-
separate control units are discussed last. tender guide tubes (see Figure 1-1). The master is

Refer to section n. Recommended safety Procuettoms b> fore opereting er servic6ns thees systems. 3

,

__J
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Figure 1-2. Model 660 Gamma Ray Projector.|

the guide tube section which contains the snout or lightweight convenient storage cable reel. In oper-
cource stop at one end. The system should never be ation, the hand crank controls the movement of ;

operated without the master guide tube attached the source from the storage position in the pro-
to the projector. The two extender sections can be jector to the exposure position in the master guide
used as*necessary to lengthen the guide tube to 14 tube. The odometer indicates the distance in feet ;

or 21 feet. Both master and extender guide tubes , and inches that the source has been moved from its I

are made from flexible stainless steel tubing with a storage position. The re'el provides a convenient I

protective polyvinyl covering. The three guide tube storage facility for both the control cable and the ;

sections weigh approximately five pounds. three guide tubes. The outer control tubing is sim- ;

ilar to the construction of the guide tubes. The
CAUTION inner spiral-wound flexible steel drive cable (the

NEVER OPERATE THE SYSTEM WITH MORE actual controlling element) terminates with the
THAN THREE GUIDE TUBE SECTIONS (MASTER male section of a swivel-type fastener used to
SECTION PLUS TWO EXTENDER SECTIONS- securely engage the female section which is at-
TOTAL GUIDE TUBE LENGTH OF TWENTY ONE tached tothe leader cable of the radioactive sosrce '

FEEU. assembly. The control tube is terminated at one i

c. Tripod Stand. end by the connecting plug assembly which mates
The tripod stand provides a means of securing with the fail-safe connector on the projector and at

the snout end of the master guide tube section so the other end by fittings which attach it to the
that the source can be positioned at the desired main frame of the control unit. The 664 control i

focal position. The stand has adjustable clamps unit with the control cable weighs approximately
which will provide an unlimited degree of position- twenty-two pounds. |

ing flexibility. The weighted tripod base provides a e. Model 693 Control Unit. I

!solid foundation for the stand. The tripod stand, The 693 unit is used with the 660-693 Gamma
complete with clamps, weighs approximately ten Ray Projector System. The basic purpose of the
pounds. 693 is similar to that of the 664 unit. However, the

d. Model 664 Control Unit. 693 unit does not have the storage reel and is pro-

The 664 unit is used with the 660-664 Gamma vided with a pistol grip handle for convenient ]
Ray Projector System. The unit consists of a hand operation. The 693 control unit with the control
crank, odometer, and 25-foot control cable, and cable weighs approximately nineteen pounds. ,

i
:

l

!
Refer to Section H. Recosnamended Sofety Procentions. before operettng er serv 6ctag those eyeesses. )

4
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GENER AL INFORMATioN

14. RADIOACTIVE SOURCE ASSEMBLY graphic focal spot. The hand crank will not turn
The radioactive source assembly is the most vital any farther and the odometer in the control unit

component in the system. It is supplied and must should indicate a reading which approximates the
be ordered separately from other system com- total length of the combined guide tubes. To re-
ponents.The system can operate with various capa- turn the source to the projector (stored position),
city sources up to the maximum 100 curies the hand crank is turned to the full RETRACT
(+20%). The source is contained in a stainless steel (clockwise) position.
capsule firmly attached to one end of the short
* '** #" 17. SPECIFICATIONS

'. The source can easily be changed in the field
a. urce Data~

using a TO-414 or TO-650 Source Changer which
Isotope: Iridium '"(A424-9 only)

also serves as a shipping container.
Maximum strength: 100 curies (+20%)

' 16. SYSTEM OPTIONAL ACCESSORIES Shielding: Conforms to NRC requirement,

Table 1-1 lists the options available for both pro- title 10 CFR part 34.21

jector systems. b. Size and Weight
Projector Size: 4% x 9% x 12% inchesAlso available is a complete range of radiation

curvey and personnel monitoring dosimeters. Projector Weight:44 pounds
Model 664 Control Unit Size: 6 5/8 x 12 x

16. PRINCIPLES OF OPERATION 21 inches
The hand crank on the control unit moves the Model 664 Control Unit Weight: 22 pounds

drive cable through the control tube. The control (with control cable)
c0ble is locked to the encapsulated radioactive Model 693 Control Unit Weight: 19 pounds
source via a short leader. Figure 1-3(a) shows the (with control cable)
sourc'e in the stored position in the projector (hand Guide Tubes: 5 pounds
cranked fully clockwise - in the full RETRACT Tripod Stand: ]O pounds
position). Figure 1-3(b) shows the source being c. Operating Specifications
moved out of the projector and into the guide Maximum distance, projector to control
tubes. This action occurs by rotating the hand unit: 25 feet
crank in the EXPOSE counterclockwise direction. Distance, projector to exposure position: 7,
Figure 1-3(c) shows the source reaching the snout 14, or 21 feet
which serves as a mechanical stop at the radio- Source position reproducibility: 11/16 inch

Table 1-1. System Options
*

.

MODEL DESCRIPTION
NO.

527 Collimator with stand for directional 600 beam or
3600 panoramic 200 wide-band beam

653 Side collimator
654 Front collimator
534 Slide-rule type exposure calculator with leather case
492D GAMMALARM radiation monitor
492E GAMMAFLASHER used with492D GAMMALARM

Refer to section II, Recommeeded safety Procemetens, hofere operettes er servicing these eresses.

.
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Figure 1-3. MechanicalSchematic. .
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page 15h
.

.

f

.

SECTION 11

RECOMMENDED SAFETY PRECAUTIONS
e

2-1. GENERAL 24. EXPOSURE TIME
'

The Model 660 Ray Projector is designed to Maximum radiation doses to personnel are
- afford operators maximum protection from radia- specified by State and Federal regulations. (See

tion. However, precautions consistent with ac- Code of Federal Regulations. Title 10, Atomic
cepted isotope handling practices must be observed Energy, Part 20.101.) Always observe good radio-
at all times. graphic techniques to keep doses to a minimum.

2-5. SHIELDING2 2. RADIATION MEASURING INSTRUMENTS
The use of radiation measuring equipment is Wherever possible, the control unit and opera -

mandatory; all handling of isotope units should be ting personnel should be positioned behind a

monitored by proper radiation detectors. The shield. Shielding materials commonly used to
following are recommended: absorb or stop radiation are concrete, iron, steel,

and lead.
a. Survey Meters.
Survey meters must be used as a matter of rou- 2-6. HAND-CARRYlNG

tine to determine the radiation rate per unit time. Hand-carrying should be limited to operations
Technical Operations, Inc. recommends a gamma where absolutely necessary. Unnecessary personnel
survey meter of the ionization chamber type, with exposures can result from hand-carrying the unit

#a full scale range of at least 1000 mr/hr. for extended periods. Personnel carrying the unit

b. Film Badges. should always monitor the exposure using a dosi-

Personnel using or working near isotope equip- . meter or film badge on the part of the body
nearest to the source.ment should wear film badges to provide perma-

nent running records of the radiation dosage re- 2 7. SHIPPING
## #

The Model 660 meets the requirements for a
c. Pocket Dosimeters. Type B shipping container under the regulations of
Technical Operations, Inc. also recommends the the U. S. Nuclear Regulatory Commission, the U. S.

use of pocket dosimeters, to allow personnel t Department of Transportation and the Internation-
determine the exposure received in any given al Atomic Energy Agency. The container has been

'

period. assigned USNRC Certificate No.9033 for domestic
2-3. WORKING DISTANCE shipments and IAEA Certificate No. USA DOT-

Every precaution should be taken toinsure that RAM-6-70 for international shipments.
adequate distance exists between the exposed Under the terms of USNRC regulations in
source and areas accessible to personnel. Surround- 10CFR71.12(b), prior to the first shipment of the
ing areas should be surveyed - any areas in which container, the shipper must register as such with
readings are excessive should be restricted and the Transportation Branch, Division of Materials
posted. (See Code of Federal Regulations, Title 10, and Fuel Cycle Facility Licensing. USNRC.
Atomic Energy, Part 20.105.) Personnel operating in shipment the device must be locked and the
equipment should always work at the maximum storage plug must be inserted and secured with a
possible distance from the source. (The exposure tamper proof seal.
rate varies inversely with the square of the distance When shipped with the contained Iridium ",8

from the source.) Always avoid unnecessary or ex. the RADIOACTIVE YELLOW III label must be
identified with " Iridium "", the number of curies8cessive dosages.

Refer to Sect 6en H. Recoanseended safety Proceve6ons. before operating or servleing these erseesna.
7

_ _ _ -_ . _ . _ _ _ _ . _ _ _ _ _ _ _ _ - _ - - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . _ _ - _ _ - _ _ _ - - . _ . _ _ _ - _ _ _ _ _ - _ - - -
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contained, and the maximum radiation level mea- RADIOACTIVE WHITE I label must.be identified
sured at a distance of three feet from the surface of with " Depleted Uranium" and " Curies."
the container (Transport Index). These shippinglabelsare shown in Figure 2-1 and

,

When shipped without the Iridium'" source, a are available from Technical Operations

P *e
[4+Ag*9

|t % -

:hA
t

(a) Wuh Isotope (b) Mthout Isotope I
-

i Figure 2-1. TypicalShipping Labels

SECTION lli-

i

UNPACKING AND STORAGE

!
! 3-1. INITIAL INSPECTION (b) Source Tube Clamp

|
If external damage to the shipping containers is (c) Tripod Base

| evident, ask the carrier's agent to be present when (d) Tripod Rod
the system is unpacked. Technical Operations. Inc. * (e) Control Unit with attached Control Cable
should be notified immediately if any components (O Projector

,

| were damaged in transit. (g) Three 7-foot Guide Tube Sections

WARNING |

| UNPACK THE SYSTEM ONLY IN AREAS MON- 3-3. COMPONENT INSPECTION |

ITORED WITH APPROPRIATE RADIATION Examine all components for damage. Check all |
)

MEASURING EQUIPMENT.SEE SECTION 11. items against packing list or Figure 1-1.

! 32. UNPACKING 3-4. STORAGE
Portable Gamma Ray Projector System Com- When storing the system between uses, keep the

ponents are normally shipped in two cardboard plastic caps, supphed with the system, in place on
; containers. Inspect cartons for external signs of the three guide tubes. This eliminates dust accumu-

possible damage. Open the cartons and remove the lation within the tubes. During storage the storage
'

system components. plug must be inserted to meet the conditions of,

! The components are as follows: 10CFR34:21 and to prevent the entry of foreign
(a) Swivel Clamp material.

P.efer to Sect 6on 11. Aecosamended safety Precautions.before operating or servicing these systems.

. _ _ _ . _ . _ _ . . . . _ _ _ _ _ _ _ _ _ _ _ . ._ _ _ _ _ _ _ _ _. _
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SECTION IV

OPERATION
.

.

4-1. PREPARATION FOR USE b. Control Unit.
1. Determine the operating site of the control

unit. For maximum safety, the operator should beWARNING

ASSEMBLE THE SYSTEM FOR USE ONLY IN located behind a protective shield.

ARE AS MONITORED WITH APPROPRIATE 2. Lay out the control cable as straight as pos-
R ADI ATION MEASURING EQUIPMENT. SEE sible directing it toward the projector. Note that
SECTION ill, the bend radius should not be less than three feet.

Smaller bend radii may restrict the movement of
a. Guide Tube Assembly the control cable.

1. At the radiographic focal point, position NOTE
end secure the snout of the master guide tube using The control cable should not be subsected to any
the tripod stand and swivel clamps. undue stress or abuse which could cause restrictions

2. Remove the plastic dust caps and attach in the cable.

additional extender guide tubes, as necessary, to 3. Attach the control cable to the projector in
the master guide tube. e accordance with the fo!Jowing illustrated sequence:

3. Determine the position of the projector
(source shield) allowing for maximum possible Y"
operating shielding. Assuming appropriate shielding h M ' D,, g. _

is available, the operator will be approximately f,~ ;
'

''

,

twenty-five feet from the projector during actual |
operation.

' " " " " *4. Lay out the guide tubes as straight as pos- .% .

''g,fhg .
stoamos cove asible directing them toward the projector. Note

that the bend radius of the guide tubes should not ,j%j ,y ~,, m

be under twenty inches. Smaller bend radii may 4 i"-
restrict the movement of the control cable. : !.x . , / 5

|

Q 'I, J., .
*

NOTE - '
. .

<

The guide tubes should not be subjected to any un. g> g, 'e
.

v

h , %;'.due stress or abuse which could cause restrictions in s .% _s

ine tobes. q3- ;;.

5. Remove the storage plug from the projec- V
tor connector and attach the last guide tube to the *

g
projector (see Figure 12). ' - *

Unlock the projector with the key provided and
CAUTION turn the connector selector ring from the LOCA*

NEVER OPERATE THE SYSTEM W|TH MORE position to the CONNECT position. h' hen the ring
THAN THREE GUIDE TUBE SECTIONS (INCLUD. Is in the CONNECTposition, the storage cover will
|NG THE MASTERI. disengage from the projector as shown.

Refer to sectson ll, Recommended Safety Precauticas.Defare operst6ng or serv 6c6ng these systems g

%_ . _



, _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ . - - -

|
page 15k

:

) GOMMO AAY PROJECTOR SYSTEMS

1

| w3 e

i

i

mes couan

!
| Aq Slide the control cable collar back and open the

,

|
laws of the control cable connector. This exposes~

the vnale position of the swivel connector as

; ?y shown.-

, , , , , ,

) *

' J

\ /
j

~

_

-.. .. -

,f'
; ,

,/

! erano toaoso

peos ibbau
'

Engage the rnale and female portions of the
!' _**|",,,

I

swirei connector as shown by depressing the ?
i

spring-loaded locking pin toward the projectorI n =are

"'L , with the thumbnali. Release the locking pin and~
--

;
test that the connection has been properly inade.._ .

|; .

| !.

'F |'

.. ~ . L' *
|

|

m,.ee & ~ |
;

.
.

/1

j| '..

~

j
''

;,

*
Gose the jaws of the control cable connector

i over the swivel type connector. ;,

!

I f
,c}kt

. ssee. .

Refoe to heetton 11 Recommended Safety Pressuttons, before operettag or servicing these systems.

1

L
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C?E R ATION

WARNING

OPER ATE THE SYSTEM ONI.Y IN ARE AS
MONITORED WITH APPROPRIATE RADIATION
ME ASURING EOUIPMENT. SEE SECTION 11.

'" %
,

-

- - ~ - a. Unlock the projector connector and rotate
the selector ring to the OPERATE position. The'

source is now tree to mose.

. NOTE

. ., i
. If cranking becomes difficult at any time during theZ i

next step, reverse the direction of the cranking to ). . ,

'' C J: . return the source to the stored position in the projec-
' '

'

T.3 j ' * h, . tor. First monitor the area with a survey meter to
,M insure that the source is properly stored. Then check |

"

- . , ,
r the control and guide tubes for excessively small bend )

'

radii and repeat the step.

+c" b. At the control umt (in a shielded area), ra-
'

pidly rotate the hand crank in the EXPOSE (coun-
."'

terclockwise) direction to move the source out of )Shdc the control cab /c collar orcr the connector the projector and into the guide tubes toward the '

/"" radiographic focal point. Both the Model 664 and
604 Control Units, shown in Figure 4-1 operate in
similar fashion. Continue to rotate the hand crank j
until the source reaches the snout which serves as a '

mechanical stop for the source. The odometer i
reading will indicate the total distance the source I

traveled (approximately seven feet for one guide |#
tube section, fourteen * feet for two sections, and I

~% twenty-one feet for three sections)."
6..

c. Specimen exposure should be figured from |,

t - g . the time that the sc.irce reaches the snout or stop. !
,

d. To return the source to the projector, after* -'
ea

the desired exposure time has elapsed, rapidly turn i

the hand crank in the RETRACT (clockwiw) direc-
tion. Continue to tuin the crank until the odo-
meter reading reaches the 000 position. (source

*

..

properly stored).

CAUTION
Hold the control cahic collar flush against the AFTER AN EXPOSURE, THE PROJECTOR

,

projector mnnector and rotate the selector ring SHOULO BE THOROUGHLY MONITOREO WITH
from the CONNECT potition to the LOCK post- A SURVEY METER BEFORE CONTINUING WITH
tion Keep the projector in the LOCK position STEP E.

Until actual operation is rcady to start- e. At the projector, rotate the connector selector
from the OPERATE position to the LOCK posi.
tion and secure with the projector lock.

42. OPERATION
NOTE

Thoroughly check all cable connections .and
if the protector selector nno cannot be rotated to the

land radii and the position of the snout of the t.OCK position, the source has not been fully re-
master guide tube. (This represents the radiograph- tracted. Check the control unit odometer reading. It
le focal point of the source.) To operate the should be 000. Tum the hand crank to the full clock.
system, perform the following wee (R ETR ACT) direction.

Refer to section n. Rettemmended befety Precautions. before opetsnns ce serv 64 ng these systems

A
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4 3. DISASSEMBLY c. Slide the control cable connector collar over

If the system is to be moved for another expo- thejaws away from the projector. *.

sure or to be stored, the components should be d. Open the connector jaws and disconnect the
disassembled. Unscrew the guide tube sections swivel-type connector by depressing the spring-
from each other and remove the master guide tube loaded locking pin towards the projector with the
from the tripod stand. Place the plastic caps on the thumbnail and separating the male and female
tube ends and projector connector to eliminate connections.

dust and dirt from entering the tubes..Stt>re the
NOTE

tubes in an area where they will not be subjected gg any meg,ouw is encounwed, ester ao me ms-
to any undue stress or abuse which could cause woe.d inervetions pan for ensking e. oonnestian

. restrictions. ' Insert storage plug into position and for fwtw assistance.
'

tighten.
e. Replace the storage cover in the projector

To disconnect the control unit from the projec- connector and rotate the selector ring to the LOCK
tor, perform the following: position. Remove the key and engage the lock to

a. Unlock the projector using the supplied key. secure the projector.

b. Rotate the connector selector ring from the f. Coil the control cable in the 664 control unit
LOCK position to the CONNECT position. When or around the 693 control unit and store the unit
the selector ring reaches the CONNECT position, in an area where the cable will not be subjected to
the control cable connector will partially disengage undue stress or abuse.
fr:m the projector. g. Disassemble the tripod stand for storage.

.

ODousit.
* ,

i N w'a mt

h
.. ,-..~. _ , , , .

M.NDGAA%a

(b)Madri 693x

.i

sca8* !

|i

i (s)Model664
l

(11

' |

1 I
Ftture 4-1. Omtrol Units. 1

4 |
. 1

g a.t= . sau e n. au 4 4 s.v.i, erw o . m.two .pw.u.e a servia : in.= oree.s . h
I
!
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SECTION V
MAINTENANCE

e

E1. GENERAL 3. Pull the cable free from the control cable
it is imperative that all system components be housing. Coil the cable (a radius of not less than

kept clean. No amount of dirt can be considered four inches) and place the cable in a container of
negligible. When the system must be operated in a degressing solvent. Do not use water-based cleaning
dirty environment, particular care must be exer. agents. Allow the cable to soak as long asis neces-
cised to avoid dirt from entering the control or sary to remove all accumulated foreign matter.
guide tubes. Dirt-clogged cables, tubes, and con- 4. Remove the control cable from the control
nectors impede the drive cable movement and unit by loosening the two fittings. (Before remov-
could cause jamming. ing the fittings, label them to facilitate rea>

* * * I52. CONTROL CABLE
5. Pour degreasing solvent into the control cableInspect the control cable regularly for signs of

damage. Avoid twisting or bending the cable exces- tubing to clean. Continue to Dush the tubing until
the solvent leaving the hose is free from impurities.sively. Recoil the control cable carefully for stor-

age. Never drag the cable on the Door or ground. 6. Use compressed dry clean air (do not exceed

Use the protective cover (over the connector) wher) fifteen pounds) to thoroughly dry both the hou>
the control cable is not in use. ing and cable. Any renfaining solvent could cause

permanent damage.

Inspect the guide tubes regularly for signs of NOTE

damage. Avoid twisting or bending the tubes exces. since the drive cable and control tubing has been

sively. Recoil the guide tubes carefully for storage. 'h ro"9h3Y c'**"'d, **" ""'t be exercised to avoid

Never drag the tubes on the Door or ground. Re- '" Y d" " *' d '" **" **'"i "'" " d"'i" 8 ** "**i"d''
*'*" " **d""'place the plastic caps on the guide tubes connec-

tors when not in use. 7. Lightly grease the drive cable with MIL-G-
^ E U '##'#' "'E*"'#'*"I''* "" ''

54. CLEANING AND LUBRICATING SYSTEM .

CABLES c rr sive e mp unds when exposed to radiation.
The frequency of cleaning and lubrication de. 8. Carefully feed the cable into the tubing from

pends on the amount and type of use. These pro. the cable end which attaches to the projector,
cedures should be performed whenever the crank. 9. When the cable reaches the control unit fit.
ing of the control unit becomes dif0 cult. Perform ting guide the cable into the hand crank housing.
the following: Slowly turn the hand crank in the RETRACT

1. Disconnect the control cable from the projec. (clockwise) direction until the cable engages the
tor. crank gear.

2. Turn the hand crank in the EXPOSE (coun. 10. Reconnect the two fittings which connect
terclockwise) direction until the cable disengages the control cable to the control unit.
from the drive gear. This becomes apparent be- 11. Turn the hand crank in the RETRACT
cause further turning of the hand crank will have direction until the cable is completely contained in
no effect on the control cable. the housing. If the odometer reading is not 000 at

Refer to Section 11. Recommended Safety Precauthms. before opereums or serv 6cing these eyesen.s.
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this time, refer to the odometer adjustment pro- A dummy source is normally supplied with the

cedure given in this section. system. A clip inside the storage coter of the pro-

To clean the guide tubes, flush them thoroughly jector converter is provided for dummy source
with a cleaning solvent (chlorothene or carbon storage. The dummy source can be used when the

tetrachloride). Dry thoroughly with clean dry com- radioactive source has been removed (using a

pressed air. Replace all plastic dust caps when source changer) so that the control cable can be
disconnected from the projector. Note that thest: ring the tubes.
fail-safe feature of the connector requires either a.

55 REPLACING THE CONTROL CABLE source or a dummy source properly stored in the
To replace the control cable, refer to the clean- projector before the control cable can be dis-

ing procedures given in paragraph 5-4. engaged. |
!

5-8. CONTROL UNIT REPAIR ]
J56. ODOMETER ADJUSTMENT Exploded views of both the 664 and 693 control

.The odometer in both the 664 and 693 control units are given in Section VI(Figures 6-3 and 6-4).
units, has a knob adjustment control. If the hand if parts must be replaced, use the index numbers of
crank is in its full RETRACT position, the od* the related illustration as a guide to disassembly
meter should indicate 000. If not, slowly adjust the and reassembly. The illustrations also include a
control to obtain a 000 reading. The odometer ad- parts list for ordering replacements.
Justments are located in Figure 6-4 for the 693
control unit and Figure 6-3 for the 664 control unit. 5-9. GAMMA RAY PROJECTOR

WARNING

THE SOURCE SHIELD NRTION OF THE PRO-
57. SOURCE REPLACEMENT JECTOR IS NOT REPAIRABLE IN THE FIELD. A

Renewal sources are available from Technical COVER PLATE HAS BEEN ATTACHED (SEE
Operations, Inc. for replacement in the field. For FIGURE 1-2) TO PREVENT OPENING THE ;

instructions, see the procedure supplied with the# SHIELD WHICH COULD RESULT IN A SERIOUS

| replacement source. RADI ATION OVEREXPOSURE.

!

!
.

I

l

,

I

a
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WARRANTY

AND.

LIMITATION OF LIABILITY
.

Technical Operations, Incorporated (hereinafter referred to as the manufacturer) warrants its
product which it manufactures and sells to be free of defects in material and workmanship
for a period of 1 year from date of shipment. This warranty shall not apply to any product
or parts which have been subjected to misuse, improper installation, repair, alteration,
neglect, accident, abnormal conditions of operation, or use in any manner contrary to
instructions.

The manufacturer's liability under such warranty shall be limited to replacing or repairing,
at its option, any parts found to be defective in such respects, which are returned to it
transportation prepaid; or, at its option, to returning the purchase price thereof.

.

The warranty on other manufacturers' components shall be that of the original manu-
facturer whose warranty shall be binding.

In no event shall the manufacturer be liable for any incidental or consequential damages,
whether or not such damages are alleged to have resulted from the use of such product in
accordance with instructions given by or referred to by the manufacturer.

Technical Operations, Incorporated assumes no liability or responsibility for the usage of
any radioactive material or device generating penetrative radiation used in connection with
this product. The use of such material or generators in any manner other than that pre-
scribed in the Atomic Energy Commission License or equivalent state license or permitted
by any regulation of the Atomic Energy Commission or state regulation may constitute a

,

'

violation of such license terms.
4:

+

All other warranties, except those warranties expressly stated herein, including warranties of
merchantability or otherwise, are expressly excluded.

i

Pe,nted in U.S. A. Copyright OTechnicet Opeestions. las 1970

+
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{ Figure 1 1. Cobalt 60 Series Gamma Ray l'rojector Systems.

g Refer to $estion 11. RecommendeJ Sofett Pressutsons, hefore operstma or servums these syseems.
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SECTION 1

GENERAL INFORM ATION .

.

11. GENERAL b. the controls cannot be disconnected unless
The advanced design Cobalt " Series Gamma the source is properly stored in the projector..

R:y Project 6r Systems are uwd primarily for
industrial radiography. The systems. which resulted 13. SYSTEM COMPONENTS
from years of field experience. operate in similar All basic components of the Cobalt" Systems
manner and differ only in the capacity and the are identified in Figure I l. Note only one size
type of control unit supplied. Typical system com- projector is shown. Common system components
ponents are shown in Figure I l. are discuwed first. The two separate type of con-

The mobility feature of the systems provide trol units are discussed last. Systems are identified
both a safe means of transporting the radioactne with a two part number. The first part (three
source and operating flexibility, particularly need- digits) identifies the projector model number (see
ed in limited access areas. In use. the system safely paragraph I 1 for related radioactive source capaci-
positions a Cobalt "" radioactise source at a pre- ties). The second part of the System number iden-
determined location. The 3600 t panoramiel radia- tifies the type of control unit supplied (either
ti:n pattern may be used to full advantage, either -664 for the reel type or -604 for the pistol grip
f:r multiple specimen work or for circumferential type).
ex posu're techniques. Optional collimators are
available which limit the panoramic pattern to av a. Gamma Ray Projectors.

*

directional beam. The maximum capacity of the The site and weight of the projector will vary
| Cobalt radioactive source (+10,1) for each system depending on its radioactive source capacity. All of
| is as follows: the Cobalt" Series Projectors can be used with

e a e 4 r 604 Control Units (discussedModel 670 System: 5 curies
I" ''' I ."' E '"N # ' ' " " "' ' h ' ' ' '' 8 ' " " d ' '' " ''Model 655 System: 50 curies

Model 672 System: 100 euries E" ' # '"dioactive source enembly. The
projector consists of. a steel housing which containsModel 676 System: 250 curies
.. depleted uranium" shielding material; the actual

" , " " ' ''f"
' 'Y I ''""'" #*E" Y1dI Ss n iJ ri

. g g

Cobalt '" sources of other capacities are avail- When the source is properly stored in the
able, upon request. Basic source information is projector, the shiciding properties of the depleted
given on the nameplate of the source shield uranium reduce radiation at the projector exterior
(projector). to a level well below the regulatory mr/hr limits
12. SYSTEM SAFETY prescribed in applicable AEC regulations.

The Cobalt" Series Systems provide maximum Figure 12 shows both ends of the Model 655
operator safety. A positise mechanical control of Projector (the cart is optional). A special fail safe
the radioactive source and an accurate visual connector is located at one crui. This connector is
indication of its position are gisen at all times. In used to engage the drive cable from the control
addition, the systems base a fail safe connection; unit. The safety features of the connector were
where: discuwed in paragraph I 2. The control unit con-,

'

a. the system cannot be operated (source ex- nector contains a three position selector ring - '

powd) unless a secure connection between the OPER A1 E.1 OCK. and CONNTr. For maximum,

i source and contro' cable is made, and safety when the projector is disconnected from the *

nerniosui n.n.. .a.o.r,e,nn..n....e,em n.na,o, r. oi. .,... .
3

_ _ _ _ - - _ _ _ _ - _ - _ _ _ - _ _ _ _ _ _ _ - _ _ - - _ - _ - _ - _ _ - _ _ _ - _ _ _ _ - _ _ - _ _ - - _ - - -- U
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Figure 12. Typical Cobalt Gamma Ray l'rojector (Carl Optional).

control cable and guide tubes, the connector covering. The three guide tube sections weigh ap-
should be in the LOCK posi' ion with the attached proximately fise pounds.
lock and storage cover engaged and the key re-

.

moved. .All of the selector ring positions of the CAUTION
connector are discussed in detJil in Section III,

, NEVER OPERATE THE SYSTEM WITH MOREOperation ,

THAN THREE GUIDE TUDE SECTIONS IMASTER l
As shown in Figure 12 the guide tube connector SECTION PLUS TWO EXTENDER SECTIONS -

is located at the other enu of the projector. The TOTAL GUIDE TUBE LENGTH OF TWENTY ONE
shipping plug, shown installed in Figure 12, must FEETh I

be removed before the guide tubes can be con-
nected. The shippmg plug should be used to pre- c. Tripod Stand.

ivent dirt, dust, or other foreign material from The tripod stand provides a means of securing '

entering the projector whenever the projector i$ the snout end of the master guide tube section so
'

not in use. that the source can be poutioned at the desired
1he total weights and sites of the various projec- focal point. T he stand has adlustable clamps which

tors in the Cobalt '* Series are given in the specifi- will provide an unlimited degree of positioning
cations (paragraph l 7L flexibihty. The weighted inpod base provides a

b. Guide Tube Anembly, solid foundation for the stand. The tripod stand,

The gmde tube auembly consists of one sesen- c mplete with clamps, weighs appt simately ten

foot master gmde tube and two sesen foot es- E"""
tender guide tubes (see l'igure I l).1he master is d. Model GG4 Control Unit.
the guide tube section which contains the snout or The Model 664 Control Unit consists of a hand
source stop at one end.1he sptem should neser be crank, odometer, and 25 foot control cable, and
operated without the mamt guide tube bemp hghtweight consement storage cable reel. in opera-
attached to the projector. 'lhe two estender sec- tion, the hand crank controls the movement of
tions can be used as necewary to lengthen the the source from the storage position in the proje -
guhle tube awembly to 14 or 21 fect. Iloth master tor to the focal or esposure poulion at the end of
and extender guide tubes are made from flesible the master guide tube. The odometer indicates the
stainlen steel tubing with a protectise polysin>l dntance (in tenths of u foot) that the source has

4 m , # ,, i o s o .. .a n . n . . .. .. . a. a n. e. , , r,, . . no.. . to,. .,. . . .,,, , ,,, , .. .,,, o,. .. . . . . |

. _ _ . . _ _ _ - _ - _ ._
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been moved from its' storage position. The reel range of radiation survey and personnel monitoring
provides a convenient storage facility for both the dosime ters. *

control cable and the three guide tubes.The outer
c:ntrol tubing is similar to the construction of the 16. PRINCIPl.ES OF OPERATION
guide tubes. The inner spiral wound flexible steel The hand crank on the control unit moves the
drive cable terminates with the male acction of a drive cable through the control cable tube. T he
spring loaded, swivel type connector. The male sec- drive cable is locked to the encapsulated radio-
tion is used to securely engage the female section active source via a short leader. Figure 13(a) shows
cf the connector which is attached to the leader the source in the stored position in the projector
cable of the radioactive source assembly. (hand crank fuHy clockwise-in the full RETRACT

The control tube is terminated at one end by the position). Figure 13(b) shows the source being
' connecting plug assembly wh8ch mates with the moved out of the projector and into the guide
fdl safe connector on the prokctor and at the tubes. Thh action occurs by rotating the hand
cther end by fittings which attach :he cable to the crank in the EXPOSE (counterclockwise) direc.
main frame of the control unit. The complete 664 tion. Figure 13(c) shows the source reaching the |
unit with the control cable we;;h, approximately snout which serves as a mechanical stop at the
twenty two pounds. radiographic focal spot. The hand crank will not

e. Model 004 Control Unit. turn any farther and the control unit odometer

The basic purpose of the blodel 604 Control should indicate a reading which approximates the
t ta leng f th comNnett guW tub. ToUnit is the same as that of the 664 unit. It provides

an odometer indication of source position and the nturn h source to Ow prokctor Nod poe
"'' "* '" '''" ' " ' " ' ' ' ' ' ""control cable supplied has an identical connector

' E ""to the one on the 664 unit. The 604 unit is
provided with a pistol grip handle for convenient
operation, however, it does not have a storage rect. 17. SPECIFICATIONS
The completc 604 unit with the control cable The specification for the Cobalt'' Series
weighs approsimately nineteen pounds,

systems are given in Table 12,

14. RAOlOACTIVE SOURCE ASSEM8LY Table 11. System Options
The radioactive source auembly is the most vital

component in the system. It is normally ordered
and supplied separately. The projectors in the
Cobalt " Series hase various capacities ranging blodel Description

| from 5 to 250 curies t+10m. No, ,

l The source is contained in a stainlew steel cap- $68 htmiature portable uranium collimator
'

sule firmly affised to one end of a short leader 574 hlagnetic stand for $68 colkmator
| cable. The other end of the leader cable has the $27 Colkmator with stand for directional
| female section of the swivel type fastener deseribed 600 beam or 3600 panoramic 200

under the discuulon of the Alodel 664 Control wide band beam
Unit (paragraph 13dl.1he source can easily be 653 Side collimator

! changed in the field using a Source Changer which 654 | ront coHimator
also series as a shippin,r container. T he Source $34 Shde rule type nposure calculator
Changers for the Coball" Series include Alodels "I

,fgg"r} at on monitor497 g4g, g1.0.416,,I.O.488,
373 g439gg4g.LASilLR used with 492

GA%151ALAIhl
| 678 Cart for Studel 670 Projector

'

i 15. SYSTEM OPTIONAL ACCESSORIES 679 Cart for klodels 65$,672, and 676
Table 11 lists the options available for the Projectors '

! Cobalt ** Systerm. Aho asailable is a complete

s,s,, .. .....a o n,m . m aa, n .e. . h....i .. wa- oc....a. w we, .a. o m .m..
,

o
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Table Id. System Specifications.
i

i a. Projector A pprox.
. . . A ppro x. Uranium

Model Capacity Site (in inches) Projector Shielding Source
) N o. in Curies Width length lleight Weight Weight P/N
I 670 $ 85/8 15 1/2 71/2 175 134 A424-10

655 50 Il 19 3/4 10 1/4 385 280 A424-ll
672 100 13 J/4 24 1/4 121/2 580 400 A424-12

| 676 250 15 29' 14 545 370 A424-13
680 100 143/4 21 11 5/16 405 285 A424-14
684 10 13 17 9 215 150 A424-15 ,
Note: Shielding conforms to AI.C requirement, title 10 CFR part 34.21.

'

b. Other System Components Weights i

Model 664 Control Unit (with control cable): 23 pounds '

Model 604 Control Unit (with control cable): 19 pounds
Guide Tubes 5 pounds
Tripod Stand: 10 pounds

c. Operating Specifications
M.isimuni distance, projector to control unit: 25 feet
Distance, projector to exposure position: 7,14, or 21 feet
Source position reproducibility: t 1/16 inch

g Mete, les %es tuen ll, itesnmmendeJ %efety Preisatione, before ogieveting ., .eeissing thew s,taems,
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SECTION ||

RECOMMENDED SAFETY PRECAUTIONS

2>1. GENERAL equipment should always work at the maximum
The Cobalt" Series Projectors are designed to possible distance from the source. (The exposure

afford operators maximum protection from radia- rate varies inversely with the square of the distance
ti:n. However, precautions consistent with from the source.) Always avoid unnecessary or
accepted isotope handling practices must be excessive dosages.

observed at all. times. .

2 Z, RADI ATION MEASURING INSTRUMENTS 24. EXPOSURE TIME
The use of radiation measuring equipment is Maximum radiation doses to personnel are speci-

mandatory; all handling of isotope units should be tied by State and Federal regulations. (See Code of
monitored by proper radiation detectors. The fol. Federal Regulations. Title 10 Atomic Energy, Part
lowing are recommended: 20.101.) Always observe good radio-graphic tech-

a. Survey Meters. niques to keep doses to a minimum.

Survey meters must be used as a matter of
routine to determine tlw radiation rate per unit

# 2 5. SHIELDINGtime. 'fechnical Operations, Inc. recommends a
gamma survey meter of the ionization chamber Wherever possible, the control unit and oper-

type, with a full scale range of at least 1000 mr/hr. ti'ng personnel should be positioned behind a

(Geiger Counter ranges are generally too low.) shield. Shielding materials commonly used to
absorb or stop radiation are concrete, iron, steel,

b. f ilm Badges, and lead.
Personnel using or working near isotope equip-

m:nt should wear film badges to provide perma-
nent running records of the radiation dosage re. 2 6. SHIPPING
ceived. For shipment by carriers subject to control by

c. Pocket Dosimeters, the Intentate Commerce Commission, projectors
must be packaged and labelled in accordance with

.t. hnical Operations. Inc. also recommends theec I.C.C. regulations. The package must be plainly
use of pocket doumeters, to allow penonnel to marked. "RADIOAct'lVE MATERIAL" anddetermine the exposure received in any given "I.C.C. 55." Standard shipping labels, available for
period, this purpose are recommended. ;,

When shipped with the contained Cobalt", the
2 3. WORKING DISTANCE red label must be identitled with Cobalt". the

Every precaution should be taken to insure that number of curies contained. and the radiation
adequate distance exists between the exposed lesel on the exterior of the package,
source and areas accessib!c to personnel. Surround- When shipped without the contained isotope the
ing areas should be surveyed - any areas in which red label must be applied and identitled with
readings are excessive should be restricted and " depleted uranium", the amount in pounds, and
posted. (See Code of Federal Regulations, Title 10 the radiation level on the exterior of the package.
Atomic Energy, Part 20.105.) Penonnel operating Typical shipping labels are shown in Figure 21.

n v.,i<>su noa n.n.,om m.aa,a 5.r. ,re......on..s,re,,.........e,.,..ao,o,.. .,......
,

_ _
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Figure 21. TypicalShipping Labels

'
s

SECTION 111
.

UNPACKING AND STORAGE

3-1. INITIAL INSPECTION The components are as follows:
If external damage to the shipping containers is (a) Swivel Clamp

evident, ask the carrier's agent to be present when (b) Source Tube Clamp
the system is unpacked. Technical Operations,Inc. (c) Tripod Base
should be notified immediately if any components (d) Tripod Rod
were damaged in transit. (e) Control Unit with attached Control Cable

(f) Projector
(g) Three 7 foot Guide Tube Sections

WARNING

UNPACK THE SYSTEM ONLY IN AREAS MONl- 3-3. COMPONENT INSPECTION
TORED WITH APPROPRIATE PADIATION MEAS. Examine all components for damage'. Check all I
URING EQUIPMENT. SEE SE TION 11. items against packing list. j

3-4. STORAGE
3 2. UNPACKING When storing the system between uses, keep the

Cobalt ** Gamma Ray l'rojector System compo- plastic caps, supplied with the system, in place on
nents are normally shipped in two containers. In- the three guide tubes. Also keep the protective
spect the containers for external signs of powible cover over the control cable connectors. The caps
damage.Open the containers and remove the system and cover eliminate dust accumulation within the
components. guide tubes and control cable.'

g u t,, en s.o n, n. i. ....m n,, na,a s.r.o er,o..a,.. .. t , t.,,, ,,re r w a s ,,, << n ,s ia s in,i, i, si, mi.
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SECTION IV

OPERATION

4-1. PREPARATION FOR USE unit. For maximum safety, the operator should be

WARNING located behind a protective shield. j
2. Lay out the control cable as straight as pos-

I ASSEMBLE THE SYSTEM FOR USE ONLY IN
AREAS MONITORED WITH APPROPRIATE RADI. sible directing it toward the projector. Note that
ATION MEASURING EQUIPMENT. SEE SECTION the bend radius should note be less than three feet.

,

lit. Smaller bend radii may restrict the movement of
' the control cable.

a. Guide Tube Assembly
1. At the radiographic focal point, position and NOTE

secure the snout of the master guide tube using the The control cable should not be subjected to any
undue stress or abuse which could cause restrictionstripod stand and swivel clamps.
I"*"***'*'

| 2. Remove the plastic dust caps and attach.

( additional extender guide tubes, as necessary, t 3. Attach the control cable to the projector in
the master guide tube. accordance with the following illustrated sequence:

3. Determine the position of the projector al- e

lowing for maximum possible operating shielding. KEY
Assuming appropriate shielding is available, the LOCK
operator will be approximately twenty-five feet
from the projector during actual operation.

4. Lay out the guide tubes as straight as pos- 'i.'jj SELECTOR RING
sible directing them toward the projector. Note m
that the bend radius of the guide tubes should not ,'* STORAGE COVER

be under twenty inches. Smaller bend radii may gg,,
',

restrict the movement of the control cable. ^d
o-

.,
'NOTE

The guide tubes should not be subjected to any
*

undue stress or abuse which could cause restrictions
in the tubes.

'

4
..

5. Remove the shipping plug from the projec- ' j b, , g.

tor connector and attach the last guide tube to the ,,

projector (see Figure 1-2).
'

s. .C,

_1'CAUTION .,

NEVER OPERATE THE SYSTEM WITH MORE
THAN THREE GUIDE TUBE SECTIONS (INCLUD. Unlock the projector with the key provided and
ING THE MASTERI. turn the connector selector ring front the LOCK

position to the CONNECT poution. When the ring
b. Control Unit is in the CONNECTposition the storage cover will
I. Determine the operating site of the control disengage from the projector as shown.

Refer to Section ll, Recocimended safety Precautions, before operating or servuing these systems. g

I

_ _ _ _
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Slide the control cable collar back and open the
jaws of the control cable connector. This exposes
the rnale position of the swivel connector as' ,. *sce ,,,,, ,,,, shown.

,
'

.

; ~,' 'i
.

. ~' t *s + - i : *.

s'.- 3,

-

.kj- q.
| $PRl8s4 LOADED
'

ad>5'rE,u
,

' ~

Engage the rnale and fernale portions of the
-

Z;fa, swivel connector as shown by depressing the* *ma

" g" ,n spring-loaded locking pin toward the projector
,

= 5
dith the thurnbnail. Release the locking pin andg test that the connection has been properly made..;.._

.

,

.N

:1'

+4,

.N_T * ,; ||-;- ,, e p .j
'.j

_

.

,,

. -j

M
Rt' ' Close the jaws of the control cable connector

over the swivel-type connector.
-j, *e

A
A
II

'

a
I

M
,

.

=

10 "''" ' *''"'" "' """'""''"d'd "*" ""''''Ns. N fm ope. a tin g or servicing these sy ste ms.

-

g . . . .
' '
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'} WARNING

-| OPERATE THE SYSTEM ONLY IN AREAS MON 1-
TORED WITH APPROPRIATE RAOIATION MEAS-

:| URING EQUIPMENT. SEE SECTION ll.

4~-
s 7 a. Unlock the projector connector and rotate

E-
,

' , . 7,' ' N source is now free to move.
> ?. the selector ring to the OPERATE position. The,.

#~*

' " '
-~

- // j
'

NOTE
'

.
_

. If cranking becomes difficult at any time during the
'p , next step, reverse the direction of the cranking to

'-k" [
_j - return the source to the stored position in the projec-
5 E tor. First monitor the area with a survey meter to'

y
. h., insure that the source is properly stored.Then check

,

,'T , ] , .} the control and guide tubes for excessively small bend
radii and repeat the step.

Slide the control cab /c collar over the connector
b. At the control unit (in a shielded area),####'

rapidly rotate the hand crank in the EXPOSE
*

(counterclockwise) direction to move the source
'

out of the projector and into the guide tubes
toward the radiographic focal point. Both the
Model 664 and 604 Control Units, shown in Figure

,4-1 operate in similar fashion. Continue to rotate-

1 the hand crank until the source reaches the snout
i which serves as a mechanical stop for the~ source.
'

'. 7, . The odometer reading will indicate the total dis-
't

. n tance the source traveled (approximately seven feet
'

for one guide tube section, fourteen feet for two.t

~ * -2_ %,; - sections, and twenty-one feet for three sections).
~ '

Specimen exposure should be figured fromc.

y the time that the source reaches the snout orstop.
d. To return the source to the projector, after

4 the desired exposure time has elapsed, rapidly turn
. the hand crank in the RETRACT (clockwise) direc-

tion. Continue to turn the crank until the
//old the control (able collar f7ush against the odometer reading reaches the 000 position. (source

projector tunnector and rotate the selector ring properly stored).
\ from the CONNECT position to the LOCK posi- ~

tion. Keep the projector in the LOCK position
,

CAUTION 4
until actual operation is ready to start.

AF ER AN EXPOSURE, THE PROJE TOR
SHOULD BE THOROUGHLY MONITORED WITH

4-2. OPERATION A SURVEY METER BEFORE CONTINUING WITH
Thoroughly check all cable connections and STEP e.

bend radii and the position of the snout of the
master guide tube. (This represents the radiograph- e. At the projector, rotate the connector
ie focal point of the source.) To operate the selector from the OPERATE position to the LOCK
system, perfornf the following: position and secure with the projector lock.

Hefer to %et tion H. Recommended Safet) Precautions. before operating or wrucing these n uems.
I1

. . _ , -, . - - . . - - - - . . . - ----------- -- -
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NOTE the control cable connector will partially disengage

if the projector selector ring cannot be rotated to the from the projector.

I.OCK position, the source has not been fully c. Slide the control cable connector collar over
actracted. Check the control unit odometer reading. thejaws away from the projector.
It should be 000. Turn the hand crank to the full d. Open the connector jaws and disconnect the
clockwise (R ETR ACT) direction. swivel-type connector by depressing the spring-

I ded locking pin towards the projector with the .

4-3. OPERATOR DISASSEMBLY
. thumbnail and separating the male and fen"ile

if the system is to be moved for anotherexpos-
, g ,

ure or to be stored, the components should be
disassembled. Unscrew the guide tube sections

NOTE
from each other and remove the master guide tube .

diffiC"I *Y ' '"* ""**''d* ''''' ** *h' III"5*'*-Ifrom the tripod stand. Place the plastic caps on the ".dI"'** **i "* S ''" # ' "''
'"Y

** I "8 * * * ""*** I " ' 'tube ends and projector connector to eliminate
" ' * " ' ' * " * ' " ' '

dust and dirt from entering the tubes. Store the
tubes in an area where they will not be subjected - e. Replace the storage cover on the projector
to any undue stress or abuse which could cause connector and rotate the selector ring to the LOCK
restrictions. position. Remove the key and engage the lock to

To disconnect the control unit from the projec- secure the projector. j

tor, perform the following: f. Coil the control cable in the 664 control unit I

a. Unlock the projector using the supplied key. or around the 604 control unit and store the unit
b. Rotate the connector selector ring from the in an area where the cable will not be subjected to i

LOCK position to the CONNECT position. When undue stress or abuse.

the selector ring reaches the CONNECT position, g. Disassemble the tripod stand for storage.
*

|>
,

/
/

/
'nAmo ca a

Io ., .

A - 000MEffR

/'

(b)Model 604
.

::.:|
'

'wamo ca u

#-

%

(a) .11mM oM

|
Figure 4-1. Control Units.*

j7 Refer to Section II. Recommended Safety Precautions. hefore operating or wrsiung thew se stems.1

-- . .- -- - . _ . - - _ . _ . _ . - - _ - - .
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SECTION V
MAINTENANCE

5-1. GENERAL 3. Pull the cable free from the control cable
It is imperative that all system components be housing. Coil the cable (a radius of not less than

kept clean. No amount of dirt can be considered four inches) and place the cable in a container of
n:gligible. When the system must be operated in a degreasing solvent. Do not use water-based cleaning

dirty environment, particular care must be exer- agents. Allow the cable to soak as long as is neces-
cised to avoid dirt from entering the control or - sary to remove all accumulated foreign matter.
guide. tubes. Dirt-clogged cables, tubes, and con- 4. Remove the control cable from the control
nectors impede the drive cable movement and unit by loosening the two fittings. (Before remov-
could cause jamming. ing the fittings, label them to facilitate reas-

sembly.)
52. CONTROL CABLE 5. Pour degreasing solvent . to the controlin

inspect the control cable regularly for signs of cable tubing to clean. Continue to Gush the tubing
damage. Avoid twisting or bending the cable exces- until the solvent leaving the tubing is free from
sively. Recoil the control cable carefully for stor- ;

age. Never drag the cable on the floor or ground.
, 6. Use compressed dry clean air (do not exceed

Use the protective cover (over the connector) when tifteen pounds) to thoroughly dry both the tubing
the control cable is not in use. and cable. Any remaining solvent could cause
53, GUIDE TUBES permanent damage.

Inspect the guide tubes regularly for signs of NOTE
damage. Avoid twisting er bending the tubes exces-

Since the drive cable and control tubing have been
sively. Recoil the' guide tubes carefully for storage.

thoroughly cleaned, care must be exercised to avoidNever drag the tubes on the Door or ground. Re-
'"Y d "'' ' d # * " *'"'i "* 'I " d "'I"' *"* ""'*i"d''place the plastic caps on the guide tubes con- I *h'' " **d""'

nectors when not in use.

7. Lightly grease the drive cable with " Texaco-5-4, CLEANING AND LUBRICATING SYSTEM
Unitemp" grease. Other greases may form tars orCABLES

The frequency of cleaning and lubrication corrosive compounds when exposed to radiation.

depends on the amount and type of use. These 8. Carefully feed the cable into the tubing from
the cable end which attaches to the projector.procedures should be performed whenever the

cranking of the control unit becomes difficult. 9. When the cable reaches the co'ntrol unit fit-
P;rform the following: ting, guide the cable into the hand crank housing.

1. Disconnect the control cable from the pro- Slowly turn the hand crank in the RETRACT
jector. (clockwise) direction until the cable engages the

2. Turn the hand crank in the EXPOSE crank gear.

(counterclockwise) direction until the cable disen. 10. Reconnect the two fittings which connect

gages from the drive gear. This becomes apparent the control cable to the control unit.
because further turning of the hand crank will have i 1. Turn the hand crank in the RETRACT
no effect on thq control cable. direction until the cable is completely contained in

Refer to secten II. Recommended Safety Precautions, before operating or serncing these systems.

- - _ _ _ _ _ _, . - _ _ . - - - ..._- - -..-- m._ ,.m__.__, _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _
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the housing. If the odometer reading is not 000 at A dummy source is normally supplied with the
this time. refer to the odometer adjustment proce- system. A clip inside the storage cover of the
dure given in this section. projector connector is provided fc. 'ummy source

To clean the guide tubes. flush them thoroughly storage. The dummy source can be used when the
with a cleaning solvent (chlorothene or carbon radioactive source has been removed (using a
tetrachloride). Dry thoroughly with clean dry com. source changer) so that the control cable can be
pressed air. Replace all plastic dust caps when disconnected from the projector. Note that the
storing the tubes. fail-safe feature of the connector requires cither a

source or a dummy source properly stored in the ,

55. REPLACING THE CONTROL CABLE projector before the control cable can be

To replace the control cable, refer to the clean. disengaged.

ing procedures given in paragraph 5-4. '
5-8. CONTROL UNIT REPAIR

Exploded views of both the 664 and 604 control5-6, ODOMETER ADJUSTMENT
units are given in Section VI(Figures 6-3 and 6-4).

The odometer in both the 664 and 604 control If parts must be replaced, use the index numbers of.

units, has a screwdriver adjustment control. If the the related illustration as a guide to disassembly
hand crank is in its full RETRACT position. the and reassembly. The illustrations also include a
odometer should indicate 000. If not, slowly adjust parts list for ordering replacements.
the control to obtain a 000 reading.The odometer
adjustments are located in Figure 4-l(b) for the

5-9. GAMMA RAY PROJECTOR604 control um,t and Figure 6-3 for the 664 con-
trol unit. WARNING

THE SOURCE SHIELD PORTION OF THE PRO- ;
5-7. SOURCE REPLACEMENT 'JECTOR IS NOT REPAIRABLE IN THE FIELD.

Renewal sources are available from Technical # SEAL WIRES HAVE BEEN ATTACHED TO
Operations, Inc. for replacement in the field. For PREVENT OPENING THE SHIELD WHICH COU.LD

'

instructions, see the procedure supplied with the RESULT IN A SERIOUS RADIATION OVER-
replacement source. EXPOSUR E-

.

!

: *-
.

-

*
e

e

Refer to Section n. Recommended Safety Precautions, before operating or wrvicing thew systems.g
. .

L
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OPERATING S EMERGENCY PROCEDURES

VIII. SOURCE CHANGING PROCEDURES

General Instructions

* Source changes must be performed by a Radiographer or
Radiation Safety Officer at Advanced Radiation Service.

1* Source changes can be performed for Iridium 92 only.
Model 650 Source Changer, manufactured by Technical
Operations , will be used. This .is a portable, shielded
container for transferring encapsulated radioisotope
sources into radiography projectors. Model 650 has
depleted uranium for shielding and its design meets the
Type B r.equirements of the U.S. Department of Transpor-
tation.

* The container capacity is 200 curies + 20% of Iridium 192,
with depleted uranium (U 38) shielding weighing 35 lbs.2

The housing is made of steel. Every loaded 650 Source
Changer is shipped from Technical Operations with the
following-items:

a) Source decay chart and leak test certification to
be kept with Advanced Radiation Service's records by
Mr. Kurtz, the Radiation Safety Officer.

b) Source identification (ID) plate, which is to be
affixed to the projector used by Advanced Radiation,

c) Return shipping labels

d) Tamperproof seals

e) Instruction manuals (see following pages), 650 4 771.

* All Cobalt 60 sources can only be changed by the vendor
of the source, not by Advanced Radiation Service.

t;
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GENER AL DESCRIPTION -

sounci cuiot ruu nnino Tha Source Changsr Model 650 is a portabis shielding contriner

41..Il f r transferring' encapsulated radioisotope sources into radiogra- .
a cuionssouace cuioes

5_ phy projectors. The changer is designed to safely contain theiorm -
" +-~ MOLDDOWN radiographic sources during shipment and to permit field exchangecar

camun a

_

of old for new sources without exposing the operator to unsafe- *

'

radiation levels. The source changer has depleted uranium for
"^""5 shielding. The design of the unit meets the Type 8 requirements

p! of the Department of Transportation.

l))p.
a

| .
' QUICK REFERENCE DATA

.

g Source types Sealed sources (Tech Ops sources only)
Isotope: Iridium 192 and Cobalt 60
Radiation: gamma rayssouace connaisia covia .

Tech Ops: Model A424-1 Iridium
Model A424-5 Cobalt

Model 650 Source Changes Model 531-B Iridium
(Source in a chamber - Parts identification) Container capacity Iridium 192 - 200 curies

Cobalt 60 - 75 millicuries
'

Shielding Depleted uranium (U 238 ) - W1. 35 lb.
'

NOTICE Housing Steel

This container is for shipping only licensed sources of Tech. . plies with DOT - 55 & Type B Pack-
nical Operations. I'nc. No attempt to use this equipment

Effective radiation Well below regulatory mR/hr limits pre-should be made unless the user is thoroughly familiar with
the instructions in this manual. shielding scribed in 10 CFR 34. 21 and 49 CFR

USER WAlVER AGREEMENT 389 (i),393 (i).
The user agrees that Technical Operations. Inc. is not hable Dimensions 131/4 H x 10 L x 81/4 W -inches
for any claims alleged to be due to use of the product.

Shipping weight 66lb.
The AEC forbids the use of this equipment and the exchange
of sourcos unless the user is specifically authorized by the
terms of his license.

If user is not authorized to make source changes, contact Every loaded Model 650 source changer is shipped with the fol- y
Packer Industnal. It has hcensed personnel that can perform lowing items:
this operation. If user wishes to be licensed to perform 1. Source decay chart and leak test certification. Keep for
source changes, application should be made to the Atomic ,1 g3,7srecords.
Energy Commission. Division of Licensing and Regulations. CT'

7 2. Source identification (lD) plate. A///x to user's projector.Washington. 25. D.C. The application. in letter form, should .

specify by whom and under what conditions sousce ex. 3. Return shipping labels.
changes are to be made. Refer to this instruction manual for 4. Tamperproof seals.
detailed procedures. Additional copies may be obtained for 5. Instruction Manual.,

incorporation m your operating procedures manual. I

k
i

L _ _ _ ._ _

- - . . . , , . - . . - - _ - -
-
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SOURCE CHANGING 7. Disconnect the guida tube from chang:r. (if a n:w sourco is . .
not to be transferred. go to step 15.)

WARNING 8. Conncct the guide tube to ths fitting abovo chamber contrin-
RADIATION HAZARD. All the precautions used g ing new source. (Avoid sharp bends.)
when making radiographic exposures are appli- I- 9. Crank projector drive cable until connector butts to source
cable. in accordance with 10 CFR 34.

| connector.

A. Locqte source changer and projector in an area where the 10. Couple the connectors. See instructions of figure A.
source may be exposed.

WARNINGB. As illustrated in figure below, place units to minimize any bend
radius in the source guide tube (7-ft. extension) and control When testing connectors for proper connection,
cabling. do not move source more than 1/2 inch from

, its stored position.
11. Close and latch the source guides.

SEND RADeu$

,o, gfsk, 12. Crank source to full retraction within projector.

36lhCHES 20 NCHES

f g sure source has been transferred into the projector.
~ '~ ~ #

- b. With a survey meter verify radiation level does not exceed
200 mR/hr at the surface of the projector.

SOURCL
coNinotcasuna cuiDe rust 13. Disconnect the source guide tube from changer.

14. Affix ID plate of new source to projector.
Typical Source exchange Arrangement

15. Prepare source changer for shipping:
_'

1. Set projector as for an exposure.
a. Attach ID plate of old source to holddown cap.

2. Open source changer, b. Bolt holddown cap in place and seal. (Source guides open)
a. To remove cover: break seal and unbolt, c. Bolt changer cover in place and seal,
b. To remove source holddown cap: break seal and unbolt. d. Affix proper shipping labels and return to Technical

CAUTION Operations. Inc.
,

e. Ship PREPAIDWhen cap is removed source connector is ex-
* * " ' " 'posed. Special care should be taken not to

dislodge source when handling the changer. Ob- $1 8
3. Connect extension source guide tube from projector to the *

fitting above empty chamber. (Avoid sharp bends.) -0 N
.e_w

4. Close and latch the source guides. p
c m.

5. Crank source into the source, changer. j' G

a. Survey this operation with a gamma survey meter to be f; S: | [v
sure source has been transferred from projector to changer. h ( p-[, o

,

b. With a survey meter verify radiation level does not exceed 9s! |p|
200 mR/hr at the surface of changer.

6. Open guides. Disconnect cable from source assembly. See
instructions of figure A. Preparing Source Changer for Shipment

_ - _ - _ _ _ - _ _ - __ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ - . :r:_ _______:-_v__~~__-___T- ._ _ .- _ _ _ _ _ _ _ _ _ _ _ _
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NOTE
.

Picaso return contain:r promptly. Rsntal
chargss will be mada for contain:rs h:Id

beyond normal transportation time.

J
-e ,

T, #',- !! f .f ' ' , ,

e- o +

,' ,
J' ,. ,

'
i s,

1 i
Radiation Products Division, a division of Technical Opera-
tions. Inc. produces and manufactures a complete line of

' *. I industrial radiographic devices. Its hot tab facilities modern,

i ,, Q
"

'

and well-equipped, are available to inoustry for special
J projects and study programs.

~

PRODUCTS
g . .. m

7 { Radioisotope sealed sources
" "

Gamrha Ray Projectors - portable & mobile
Connecting / Disconnecting Testing Connection

,
I RADIOGRAPHIC ACCESSORIES

''' ''' ''Do not move tource assembly more than
l' radiators1/2 inch fro m its stored position when

connecting / disconnecting or when testing Radiation Area Monitors
for proper connection. Image Evaluation Instruments

TO ENGAGE CONNECTORS TO DISENGAGE CONNECTORS Write or cati Picker industrial or Radiation Products Division
for complete information.

1. With fingernail move lock pin 1. With fingernail move lock pin |
'

back from keyway. (Pressure on pin back from keyway.
is downward toward stored position 2. Slide drive-cable connector out .

of source ) through keyway and release pin.
2. Slide dnve-cable connector into ]
keyed sleeve and release pin. CAUTION og

O
3. Test connection by pulling be * Move connector sideways
tween source and drive cable. (Note only. Do not bend or [
WARNING.) twist. a

,

'

Figure A. Procedures for engaging and disengaging the Model 550
source-assembly connector-Testing for proper connection must
be performed.

!

-- - _ . . _ - _ _ . . _ _ _ _
_ _ _ _ _ _ _ _ _ _ _ __
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TECH /OPSMODEL771 i]'
i'

' ' ' " '' ' '' '' '

SOURCE' CHANGER - SHIPPING 00NPAINER
-

OPERATION MANUAL j;
1)
,|=r
!1

'

. .

Technical Data
,

'

24 in. vide, 20 in. high !!23 in. long,61cm vide, 51cm high)
Size: -

'58cm long, ;

.

Weight: 690 Lbs. (314kg)
.

60Capacity: 110 Curies of Cobalt As _Special Form
'

Transport Status: Type B USNRC USA /9107/B
'

IAEA USA /9107/B ;.
;

Shielding: Depleted Uranium Metal 200 Lbs. (91kg) I

1.

i

'

General

The Model 771 Source Changer - Shipping Container is designed for

.

transferring encapsulated radioisotope sources into radiographic

:
devices and for transporting these sources. *

i
*

The U. S. Nuclear Regulatory Commission allows the use of this source
;. .

changer on 4 if the user is specifically authorized by the terms of |
* '

-].

his license.

.

If the user ia not authorized.+,o make source exchanges, contact
.

. Technical Operati'ons, Inc. It has personnel who gre authorized

- to perform this operation. If the user wishes to be licensed to
'

make source exchanges, application should be made to:*

.
* Radioisotope Licensing' Branch'~

Division of Fuel Cycle and Material Safety
.

* U. S. Nuclear Regulatory Comunission*

,

*

,. Washington, DC 20555

..

.j, ..
'-

.

. .

.:
''

ATTACHMENT C
'

i
,

. .
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'

Prior to the first shipnent of this source changer, the user, <

in addition, should register with:

, Transportation Branch
'

pivision of Fuel Cycle and Material Safety
U.S. Nuclear Regulatory Commission
Washington, DC 20555

.

Operation

Note: All the precautions used when making radiographic
exposures must be followed.

.

Wea,r personnel monitoring devices during all source
.. changing operations. Monitor all operations with a

calibrated, operable survey meter.

1. . Upon receipt of the source changer, survey the source changer

to ensure that the source is in the proper etorage position.
.

2. Locate the source changer and projector in a restricted area. '

) - Locate the devices so as to avoid sharp bends in the guide tube *

or control housing.
.

. .

3 set the projector as for an exposure.
,

4. Remove the cover plates from the source changer by breaking the
'

seal wires and removing the bolts.
.

4

. 5 ." Connect one end of a guide tube extension to the projector and
.

.
.

the other end to the fitting of the empty chamber in the source
.

changer. Insure that the selector ring is in the unlock * position., ,

.

'

6. At the projector controls, crank the source from,the projector

to the source changer.

) 7 Approach the projector with the survey meter. Survey the pro-
' '

jector on all sides, survey the guide tube and survey the source -.
,

.-

4

'

fE -

. . . . . .

7 _ . . - - - - - - -- -. . .
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.d.
*

. . . . . . .

changer on all sides to ensure the source has been properly ;
,

,

- .

).. transferred. The maximum radiation level at the source
.

*

. . '-
changer shculd be less than 200 milliroentgens per hour at

.

contact.
-

.

|
'

Rotate the selector ring to the IDCK position and depress the8,-

plunger lock. Disconnect the guide tube from the source

changer. Disconnect the dri.ve cable from the source assembly

by moving the lock pin down and sliding the drive esble -
-

.

connector'out through the keyway.-

9. . Couple the drive cable to the new source by depressing the lock
.

pin, sliding the drive cable connector into the keyway, and
a

.
releasing the lock pin. Test for proper engagement. Connect "

.

' the guide tube to the fitting of the chamber. Unlock the key
-.

operated plunger lock and rotate the selector ring to the
.

UNLOCK position.
,. ,

.

-10..At the projector controls, crank the source from the source

changer to'its storage position in the projector. j*

|
'o

'

11. Approach the; projector with the survey meter. Survey the'
.

projector on all sides, survey'the guide tube, and survey the*

source changer on all si' des to ensure the source has been
.

,
* properly transferred.

.

12. Inck the * projector.--

,
.

.

'

13 Disconnect the source guide tube from the source changer. .

,

6
-

-

. .

ATTACHMENT C' '*
- ,

,.
.

,
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.

14. Affix the identification plate of the new source to the projector

}' and attach the identification plate of the old source to the -

source changer chamber in which the source has been installed.

15 Again insure that the old source is secured in the source

changer, the selector ring is the the LOCK position and the
.

key operated plunger lock is engaged.
.

.

16. Bolt the source changer cover plates in place and seal vire.
,

17. Survey all exterior surfaces of the source changer to ensure

that the radiation level does not exceed 200 milliroentgens per

hour at contact.

'

18.. Measure the radiat, ion level three feet from all exterior
.

surfaces of the source changer and ensure that he radiation
}

'
-

, .

level is less than 10 milliroentgens per hour. The maximum

iadiation level measured three feet from any exterior surface

is the Transport Index. (Example: With a maximum radiation.* * *

.. __ _ .

. level of 2.2 milliroentgens per hour, the Transport Index is,

' 2.2. )*
.

-
,- . ,

'

19 Complete the , appropriate "RADIOACfIVE" shipping labels. For
'

contents, li,st the radioi,sotope contained Cobalt 60 or
'

Iridium 192. Indicate the activity as the number of Curies.
,

,,

Record the Transport Index as determined above,

. .

. 20. Apply the " RADIOACTIVE" shipping labels, pr9perly completed,

to two opposite sides of the container.
.

-

3
D

-

21. Beturn the cantainer to Technical Operations, Inc. .

'
. .

'

ATTACHMENT C-
,

4 Of 4*
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CERTIFICATION*

.

.

The following instrur.ont, , Sorial No.

has been calibrated with CO-60 Gst.ma andlotion. The doso rates were

measured with a Victorcen Modol 570, S. N. 532 condonsor type R-Meter,

which has, boon calibrated by the National Bureau of . Standards.
: .

.

Certiflod this dato: i

.-

.t

b)
. ' + .

,

EDERLINE INSTRUMENT CORPORATION
-

? -
' Signed:

-'
.

. .

.

.

.

. o

i
.

..

.

.

.

..

'

.

t

'
,

i) .
-

-
.
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T/O-571 METER CALIBRATION KIT.

L
'

'

OPERATI NG INSTRUCTIONS-

i,.
,

;
.

!' The T/O-571 Meter Calibration unit is a compact '

directional source shield..which contains a 12 milli-
curie Cobalt 60 source, at the bottom of a source rod.. .

- Lifting the source rod exposes the sou.ce through the
port window, and dropping the source rod returns the

. ,

source to the stored position. The sourc.e rod / capsule .-p

i , assembly may not be removed frcm the container.
i CAUTION! Seal wires are not to be broken! -

,

l .- The T/0-571 Meter Calibration kit consists of:,
.

.e

1. No. 57100-1 directional. source shield containing model .

-

.

Co .012 Cobalt 60 source of approximately 12 milli- -

,

curies ,

5. ''* U
-

*

f
2. 57100-0 Tape Measure N- -

.

4

3. Instr.uction Manua'l ". 4
>

;
<

. ,.
s' '

WlW:r:3.,
,

'
.'.

- ~

s.- _ ~ .
,

, , .

' '

Do NOT unpack this"a

dev M except in the
'; - -

'

presence..of app.ropriate -.

. measuring instruments.
. -

,..

. . .

..,a
2., 'Rocciving: As soon as you receive the T/0-571 kit,

'

2:
foilow this. procedure: ?

.
-

s .e ..

A. Survey the package for excessive radiation. Radiation --
.

levels on tie surface of the shipping crate should be -[.,

less than 100 mr/hr. ,
-

1'' ' ' ' 'B, inspect the exterior and intorior contents for.- :
.i shipping dccase, cnd. inventory all contents in

# e .%. '4' *.: , #
'

-

.* ' ' accordance wl.th paragraph 1 above. : .'", . - .-
- -

~ -

.' . ..e. . '.- - .. . . ,, ,
. . . . .\.. .; :) . ,,-

'

. '. j;.e .
, .

-
, . . . -- . . - .. ;. . ...

3 ',t .y ~
s **r

, ., *y,
. .

. ; ~. _ : ... t s
- -.- y. .

>x. ..

. . .t ,.. , , .
.' ' ''

.':. ' yM . .:c / 3 ,v " *:. ,'-
-

.

c.: ~. - :..
We*L - .% AT- C'

- _ . _ _ *).....*
'
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'
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o.
,

'3. Preparation for use:' *

, , . ,

A. Place the source shield in a restricted area so that'
'

.

the directional port is aimed horizontally. To ..

minimize the offects of scattered radiation, the unitv .

should be at least 16 feet from any wall, in the .

'

]direction of the primary beam.- .

B. Position a support 10' long horizontally from the T/O-
571 di rectional shield, as shown on Drawing 57101.

.

C. Restrict access to an arca 10' from the container as
.- shown.on Drawing 057102 attached.

,' (4. . Survey Meter Calibration:'

,

. A. On the bottem of the identification label is a dose /
distance computer. The source size and date of.

calibration is s.tcmped on the identification label.
Follow those steps: (1) Set the age of the source*,

i
.

,.shown on scalc A opp (osite the original source sizeTighten the screws holdingy
.

.

shown on scale B. 2)-

.rthe bottom scale. Desired dose rates are shown on. '

) .o scale C, and you may read the correct distance -

directly below the dose rate desired. ,./ -

.,

s
.

B'.. Turn on your survey instrument, let it warm up for
about 10 minutes and zero the meter. -

'

. C. Turn -the range switch to the low range, and place the' '
'

motor at the appropriate distance (sce, dose / distance -

computcr) for a 2.5 mr/hr reading. The survey meter'

'should be located so that'the center of the ion, . ' -
chamber, or detector, is at the correct distance,'

.. and contered on the contor line of the radiation'
' .-
.7 beam.- The longest dimension of the ion chamber~

-

should be ct right angles to the radiation beam.
Depending on the physical size and configuration of '

*
- .

.

your survey mater, i t may be necessary to mount the
571 source shield somewhat higher than the bench
surface. When the proper gecmetry for your mater has.

-

been established, use the scme physical set-up con-.
' -

sistently in future calibration operations.. ,

.,.
.

A maximum daso rate of 1000 mr/hr can.be obtained!

'v i . . ' with certain survey meters in contac-t with the
0 ..i radiation port; however, the physical geometry of

'

-
,

*
- some survey moters may lead to incorrect readings at

-

. s' ,,,

h,. ..* - . . . ... . . *, , *
.

J. _ .
. .

(".. '*'
. -@, . . - ... .. 2.'

., , . Z .i s'

' .: ;. ... .. . . :.
" v::.a.. . . y . g' '.

.
- .

. '

. ? v: 'J e ,e . 2' ..
'

Sigr.ij:c.,.('4p- O,.,. ATTACHMENT E, 2 of 6,
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,

such a close distance. Do not use less distance'

than the minimum distance which provides the correct.-
'

maximum dose in accordance with the dose / distance. .

*
computer.

!,

CAUTION g
'

*

.The meter should be placed.

so that you can read it from
.

a distance'without exposing
yourself to the. primary beam._,

Stand AWAY from the primary beam and open the source
This may be done by lifting the source rod.D .-

shutter. or remotely wi th a stri'ng attached to the-

manually,d. Check the reading on the instrument and
'

-

. source ro.then close the source shutt.er by allowing the sourceIf the readingrod to drop to the stored position.
.

-

..
- . does not agree 'wi thin +-.24%, an adjustment is ,.

"'

required. /# $
. *

. *

..

> In turn, check at least two points on all otherE. scales using the correct distance indicated by your
~

*

) " dose /di stance computer.
,

the source rod is
,

On completion of the calibration, the locking.F . 'to be dropped to the closed position,.

and the* bar inserted to prevent source movement,
-

lock ~is to be locked and secured.i -

Survey meters which cannot be calibrated should be
,

.

G. returned to the manufacturer for repair.
- ~

>

^ ;
Fosten a label to your survey meter indicating the' '

H.'

date of calibration. ,'

3'

5. . Leak Testing:
.

. The T/0-571 Meter Calibration ki t contains a Cobalt 60
. -

.. ..

source which must be leak tested at 6 month intervals.
*

This may be done by using the T/0-518 leak test kit as-
,

-

f ol. lows :,

Place the T/0-571 directional shield 'in a restricted.
,

-..

.A.

'f[J '. '
..

area. . ,

, .f ., .
. .

Remove the lock and locking bar f rom the top of the
,

: -%y,.g'
. ,

B. *

3^ '. ' source shield.. -
-

V-r.pw . -
. -.

. ' '

%g .
-. '. ,

.c. - *,,
-

. -

g py, , . . , 3. -
- - .

/ ,' .'.
-

IM;J)h&Yyl;.
' . -*

..

-v= T...

E @,:' /_ .;-
- ..... m _.
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7, .

9. .

Wet the swab in the EDTA solution. Shake off the -

.'C. excess and wipe around the top of the source rod. 'ib
i,

\
D. Raise the. source rod to open position and wipe the' .-

exposed source rod thoroughly.
.

| E. Place the swab in the plastic envelope.

f F. The swab should now be monitored by turning the
survey meter to its most sensitive range. Place the
meter in a low background area and move the swab in,

its plastic envelope to the meter, not the meter to-

the swab.
-

. .

,

G. I'f t'here is no indication on the meter, or if the .

indication is no more than 0.2 MR per hour above~

.

background, put the plastic envelope with the swab-

in the mailing box and mail to Technical Operations,
Incorporated, Burlington, Massachusetts. Be sure to

.. ' fill out and retu'rn the identification sheet.,

**'

H. If the swab should show more than 0.2 MR per hour.*

do not mall. Contact Technical Operations, Inc.,-

'Yor. specific Instructions.*

r .

NOTE: If the survey meter available does not have *

,

f the capability of detecting as li ttle as 0.2 MR per.

hour, ship the wipe test swab to Technical Opera-
~ tions, Inc., via express. Do not ship if the radia-

.

tion f rom the swab cxceeds 2 MR per hour, and-

- contact Technical Operations, Inc. for specific
instructions. The wipe-test swab will be subjected
to a precise radio assay when received by Technical '
Operations and a leak-test certificate will be

t.' mailed promptly. The AEC requires that this certifi-
cate be kept with your~ records and that it be d

f- .

avallable for Inspection.

,

-

[

.
. .

.
.

'

l. If other leak' procedures are used,'they must be .
,

specifica'lly authorized' by the AEC.
' '
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Adv7nced Radiation Service
14 Winding Road O lselin, N.J. 08830 0 283-3264-

OPERATING 6 EMERGENCY PROCEDURES

IX EMERGENCY PROCEDURES.

i. Plant Emergency. In the event of a plant emergency, in an
,

arei adjacent ~ to a' radiographic' device, 'such as tire or an acci-
der.t involving plant personnel, immediately do the following:

1. Return source to shielded position in device. Lock
device.

2. Perform physical radiation survey of device to assure
that source is in shielded position.

3. 'RemcVe source and control cables and insert safety
plugs. *

4. Remove device from danger area and if possible return
to storage building.

5. Notify the Radiation Safe ty Officer.

6. af a radiographic device cannot be removed from a
danger area, do the following:

a. Set up a Restricted Area,as specified in Section
6 cf these Operating 5 Emergency Procedures, around
the device, using survey instrument to determine area,

f

b. Notify the Radiati~on Safety Officer,

c. The R.S.O. shall no tify plant guards or security,
local police and/or fire department, if applicable.

d. The R.S.O. shall determine further course of action.

ii. Accidents Involving Source - In the event of an accident to
the source or device, such as a falling object hitting the de-
vice, innadiately do the following:

1. Return source to device, if possible, and lock device.

2. Natify your supervisor, who shall in turn notify the
R.S.O., if your supervisor is other than the R.S.O.

continued...
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OPERATING 6 EMERGENCY PROCEDURES

|
| -

IX. EMERGENCY PROCEDURES (con 't.)

ii. Accidents Involving Source (con't.)

3. - Do not use the device again until Mr. Kurtz has
made an inspection of the device and personnel moni-
toring equipment and grants approval for its use.

4. In the event the source cannot be returned to the
device, the following action must be taken:

a. Set up and post a Restricted Area, as specified
in Section 6 of these procedures , using a survey
instrument to determine the perimeter of the area.

b. Prevent all personnel or others from entering
the area.

i

c. Notify the Radiation Safety Officer, Mr. Kurtz.

d. Continue to restrict entry into the area.

e. Mr. Kurtz will in turn notify the following:

Technical Operations, Burlington, MA (800) 225-1383
(617) 272-2000

i '

NRC, King of Prussia, PA (216) 337-1150
'

N.J. Dept. Environmental Protection, Bureau of'
Radiation Protection, Trenton, NJ (609) 292-5586

iii. Exposure of Non-Monitored Personnel. In the event of
an accident involving the exposure of non-monitored
personnel to radiation, immediately do the following:

1. Use the survey instrument to determine the peri-
meters of a Restricted Area, post the area, and retain
all names and numbers of the non-monitored personnel
involve d.

2. Post guards to prevent adnittance to the Restricted
Area.

3. Obtain all pertinent- facts about the accident and
report them immediately to Mr. Kurts.

/ continued. . . . .
!

. .. , . . -. .
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OPERATING S EMERGENCY PROCEDURES

IX. EMERGENCY PROCEDURES (con ' t.)

iii . Exposure of Non-Monitored Personnel. (con' t.)

4. Mr. Kurtz will determine what course of action to
take and will notify the NRC in accordance with Sections
20.403 and 20.405 of Part 20 as necessary,

iv. Loss of Source. In the event of a lost source, the
following actions must be taken :

1. Notify Mr. Kurtz of the incident.

2. Mr. Kurt7, the Radiation Safety Officer, will per-
form the following immediately.

a. Check the area with a survey meter and rope off,

b. Obtain all information on the last known location,

c. If possible, locate the source using a survey
meter and triangulation methods and replace the
source in device or storage container as soon as
possibic,

d. Check non-monitored personnel as in iii. ab ove .

c. Notify the NRC.

v. Vehicular Accident. In the event of a vehicular acci-
dent involving byproduct material, while traveling to an
exposure site, a Restricted Area must be established.

1. If the survey meter is raperabic , use it to establish
the perimeter of the Restricted Area.

2. If the survey meter is inoperable, use calculations
of the charts included in Section 6 to establish the
perimeter of the Restricted Area, assuming that the
source is in an exposed position inside the vehicle.
(In case of a minor accident where it can be visually
determined that the source is safely stored in its
container, no Restricted Area is required.)

If the survey meter is operable and no radiation hazard
exists, and the vehicle is movabic, proceed.

/ cont inue d. .
+

_ _ _ . _ - _ _ . _ - - _ - . _ _ _ . . - - _ - -



I
'Adycnc3d Rndiction Service page 21

OPERATING S EMERGENCY PROCEDURES

l

IX. EMERGENCY PROCEDURES (con't.)

v. Vehicular Accident (con't.)
In any case, after establishing the Restricted Area if
necessary, notify Mr. Kurtz and the local civil authori-
ties,

vi. Notification and Reports of Incidents to NRC.

1. The Radiation Safety Officer will notify the NRC by
telephone or telegraph in accordance with paragraphs
20.402 and 20.403 of Part 20.

2. The Radiation Safety Officer will notify the NRC by
writing within thirty (30) days in accordance with para-

| graph 20.405 of Part 20.

i
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AdvCnced Radiation Service
N O IsaissessMuduttelle O 283-3264.

OPERATING 4 EMERGENCY PROCEDURES

X. TRANSPORTATION OF EXPOSURE DEVICES AND STORAGE CONTAINERS

1. The vehicle (s) used to transport exposure devices and
storage containers from Advanced Radiation to worksites and
back must be in operating condition and have the following
safety equipmenr:

1) Two calibrated survey meters in good working order.
2) Radiation warning signs:

a) At least 8 reading " CAUTION-RADIATION AREA"
b) At least 4 reading " CAUTION-HIGH RADIATION AREA"

3) Warning rope or tape (minimum of 500 feet)
4) Fire extinguisher and spare tire
5) Set.of vehicle tools and set of road flares
6) Pocket dosimeter charger in good working order
7) Length of utility rope ,

8) Flashlight
9) Spare "D" batteries

10) Copy of these Operating 4 Emergency Procedures
11) Copy o f NRC License

ii. The vehicle must be accompanied by a qualified Radiographer
and may also have an Assistant Radiographer.

iii. Insure that the shipping container is properly packaged,
marked and labeled and the shipping papers are completed.

iv. Place the radioactive material container / exposure device
in the vehicle and secure against movement within the vehicle.

v. Perform radiation surveys to insure that the radiation le-
vel inside the driver's compartment does not exceed 2 mr/hr
and that the radiation level outside the vehicle does not ex-
ceed 1 mr/hr.

vi.In the event that the transporting vehicle is required to
stay in an " Unrestricted Area", it mu2t be secured against
unauthorized removal from the place of stcrage

vii. All keys to the vehicle and the exposure device and/or
shipping container must be in the possession of the Radiographer.

viii. If the vehicle is transporting a package bearing a " Radio-
active Yellow III" label, the vehicle must be placarded on all
four sides with a " RADIOACTIVE" placard,

ix. Complete the radioactive material transport checklist. For-

ward a completed copy to the Radiation Safety Officer upon
continued...

__
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OPERATING S EMERGENCY PROCEDURES

X. TRANSPORTATION (con ' t . )

completion of the carriage.

x. If the vehicle becomes disabled on the road, or if any
other emergency situation arises, see Section IX. of these
procedures on emergencies.

xi. A radiographer must be in constant attendance during the
transportation of devices.

xii. In case of an accident, make an immediate radiation sur-
vey i'f possible to see where radiation levels may be higher
than permissible levels. Maximum permissible levels on ship-
ping containers or exposure devices are 10 mr/hr three feet
from any surface mnd 200 mr/hr at the surface. If necessary,
rope off the area at the 2 mr/hr level, establishing a Re-
stricted Area, and post warning signs (see Section VI.) Have
someone contact the home office but do not leave the scene
without the local police being present. Follow the Emergency
Procedures outlined in Section IX.

xiii. In-plant transportation of devices shall be accomplished
using handcarts or similar means. Hand carrying of exposure
devices for long distances is extremely prohibited because of
the relatively high radiation levels which exist at the sur-
faces of these devices.

xiv. Before transporting byproduct material, you must notify
all appropriate personnel at Advanced Radiation Service as
well as personnel at the destination worksite of the starting
time, route, and estimated arrival time. You shall instruct
them to notify the civil authorities and Advanced Radiation's
Radiation Safety Officer if you do not arrive within two hours
of your estimated arrival time. If you encounter any unex-
pected delays, be sure to notify these personnel,if possible ,

,

of your revised estimated arrival time,
r

j

t

|
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QA PROGRAM FOR TRANSPORATION OF RADIOACTIVE Prge 3 of 6 Prgte
MATERIALS AS APPLICABLE TO ADVANCED RADIATION
SERVICE LICENSE A.R.S.- 6/29/70

pngo 9dh

. . ~

1. INTRODUCTION

1.1 This program has been prepared to assure that the quality assurance
requirements of 10 CFR Part 71 are implemented. This program es-
tablishes the requirements which govern the preparation of packages
for shipment and the maintenance of transportation packages.

C 1.2 The design and fabrication of radioactive material shipping pack--

gges.shall not be conducted under this Quality Assurance Program.
.

-1.3 The following Advanced Radiation documents shall form a part of
this program,

t
1.3.1 Advanced Radiation Operating and Emergency Procedures.
1.3.2 Radiation Safety Manual Administrative Procedures.
1.3.3 Byproduct Material License No. 29-14171-01.

2. ORGANIZATION
,

The resp'onsibility for this program for Part 71 requirements rests2.1
with Advanced Radiation Services.

2.2 The responsihility for administering this quality program by manage- -

ment is as follows:

2.2.1 The Radiation Safety Officer is responsible for the overall
adminstration, implementation and auditing of this program.
He is the only individual with authority to issue or change
this program. Anton S. Kurtz, President is the Radiation
Safety Officer.

2.2.2 The .lssistant Radiation Safety Officer reports directly to
the RSO. he is recponsible for implementing, auditing and
enforcing the requirements outlined herein. His directi

'

responsibility include training, testing and monitoring the
performance of radiographic personnel, document control, in-
vestigating the cause of incidents, implementing preventive
and disciplinary actions and reporting the results of such
investigations and actions. Joseph Duton is the Assistance

jRadiation Safety Officer. I

'

2.3 Either the RSO or Assistant RSO will assune control and institute '

corrective action in emergency situations.

2.4 The Radiographers are responsible for handling, storing, shipping,
inspection, test, operating status, and recordkeeping.

.

6

e

% .- -

_ _ _ . _ _ _ _ _ _
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QA PROGRAM FOR TRANSPORATION OF RADIOACTIVE
MATERIAI.S AS APPLICABLE TO ADVANCED RADIATION
SERVICE LICENSE 6/29/78
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3. QUALITY ASSURANCE PROGRAM

3.1 The management of Advanced Radiation establishes and implements this
Quality Assurance Program. Training for all QA functions, prior to
engagement in these functions, is required in accordance with written
procedures.

d'

3.2 QA Program revisions will be made in accordance with written procedures
with management approval.

The QA ' Program will ensure that all defined QC procedures, engineering3.3
procedures, and specific prov,isions of the p9ckage design approval are
satisfied. The QA Program shall emphasize control of the characteris-
tics of the package which are critical to safety.

3.4 The Radiation Safety Officer shall assure that all radioactive material
shipped packages are designed and manufactured under a Quality Assurance
Program approved by the Nuclear Regulatory Commission for all packages
designed and fabricated after July 1, 1978. This requirement shall be
satisfied by obtaining a certificate of compliance to this effect from
the manufacturer.

4. DOCUMENT CONTROL
* .

4.1 All documents related to a specific shipping package will be controlled
through the use of written procedures. All document changes will be
performed in accordance with written procedures approved by management.

4.2 The Radiation Safety Officer shall ensure that all QA Functions are
conducted in accordance with the latest applicable changes to these
documents.

4.3 Records shall be maintained in accordance with Advanced Radiation's
Radiation Safety Manual - Administrative Procedures.

5. HANDLING, STORAGE AND SHIPPING

5.1 Written safety procedures concerning the handling, storage and ship-
ping packages for certain special form radioactive material will be
followed. Shipments will not be made unless all tests, certifications,

, acceptances, and final inspections have'been completed.

.

.

e

e
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.

5. _ HANDLING, STORAGE AND SHIPPING (Cont'd)

5.2 Requirements for handling, storage and shipping operations are
provied in Advanced Radiation's Operating and Emergency Procedures.

5.3 Radiopgrahy personnel shall perform the critical handling, storage'

and shipping operations.

6.' INSPECTION, TEST, AND OPERATING STATUS_

6.1 Inspection test, and operating status of pac 46ges for certain special
form radioactive material will be indicated and controlled by written
procedures. Status will be indicated by tag, label, marking or log
entry. Status of nonconforming parts or packages shall be positivelymaintained by written procedures.

6.2 Radiograph personnel shall perform the regulatory required inspections
'

and tests in accordance with written procedures contained in Advanced
Radiation's Operating and Emergency Procedures. The Radiation Safety
Officer shall ensure that these functions are performed.

7. QUALITY ASSURANCE RECORDS
.

7.1 Records of package approvals (including references and drawings), in-
spections, tests, operating logs, audit results, personnel training (and qualification and records of shipments shall be maintained. Des-
criptions of equipment and written procedures shall also be maintained.

7.2 These records will be maintained in accordance with written procedures.
The records shall be identifiable and retrievable. A list of these
records, with their storage locations, will be maintained by theRadiation Safety Officer.

8. AUDITS

8.1 Established schedules of audits of the Quality Assurance Program will
be performed using written checklists. Results of audits will be
maintained and reported to management. Audit reporta will be evaluated
and deficient areas corrected. The audits will be dependent on the
, safety significance of the activity being audited, but each activity
will be audited at least once per year.

.

.

. .
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8. AUDITS (Cont'd) '

8.2 A record of the audit findings shall be documented in a written
report and the checklist attached. This report shall indicate
accaptable as well as any deficiencies. Audit reports and find-C
into shall be maintained on file at the Advanced Radiation Home

-

0,ffice as part of the quality assurance records. Members of the
audit team shall have no responsibility for the activity being ,,

audited.
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)J PM?T 1 RECCIVIf1G RADIOACI'f VB 11ATCitI Ah**

. - .

. .

'J ..-

. .

t

,

DOTES: 1. A packnge of radioactive materia] must

beacceptedfromtbccarrieratthe] time
_

.'
it is defivered. {0CFR20.205(a)(1

. 4

,

'
- 2. If n package of radioactive material is to

3 ? '

a he he]d at the carrier's tenninal, it must,

^"

( _ ~ be picked up expeditiously upon receipt of
'

notification from the, carrier of its arrival...

}DCFR20.205(o)(2}
*

,

t1. Upon receipt of a package of radioactive material, survey the
. : exterior surfaces of the p,ckage to insure that the radiation+

'

levelsdonotexceed200milliroentcensjperihour. h0CFR20.205(c]
. .

}. 2. Survey three feet fron the exterior surfaces of the nachnce*

to insure that radintion. levels do not exceed 10 milliroentgens-
~ per hour. QOCFR20.205(c}

'

.,

,.. ,-

. .;t .
.

| ' ; ' U. 3 ~ IForpackagescontainingradioactivematerial.innormalform
']~, . -'Y (i.e. not in specini fonn), make contamination vipe tests of '

,
. the exterior surfaces of the pachace. Count these vipes..

P s. to insure that contaminatiod Jevels do not exceed 0.01 microcuries'b per 100 square centimeters. {10CFR20.295(bI. :, - ..
-

4.- Record the results of these surveys on the Receiving Report.
'

.
- 'If any of the above linits are exceeded, notify the Radiation,

7
, ,' Safety Officer. {l0CFR20.h01(b)y

;*

x ,.

5 ; Record on the Receiving Report the source, model number, serial
,

number, isotope, activity, shipping container model nwnber and
serial number.

.

^

6. Incpect the packnce for any evidence of physical damage'. Record
the recult of this inspection on the Receiving Report.

p,. '
,

% ' 7 . Forward a copy of the Receiving Report to the Radiation Safety'

Officer.
,
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SUDPARP A SIIIPfEfff OF RF)TOCRAPHIC S0lmCES
O ~

1. Insure that the source is r.ecured in the proper shielded
storage position in the shippind container.

2. Attach a security neal with an identification mark to the
packageclosure.h39CFRlT3393(b]

3 If the shipping egnta.iner is to be packnged inside a crate or -

other outer packaging, -the outer packar,ing n:ust be strong enough
to withstand the nomal conditions of transport. Place the'

shipping container in the outer package wit .cufficient_ blocking
~

1.

to preven.t shifting during transportation. h_9CFR173 25;

h. Survey the packnge nt the surface and at three feet fr'om
the surfa'ce to detemine the proper radioactive. shipping labels
to 1e applied to the package. Use the criteriu of Table II.1.

49CFR172.403]

Su r fa ce 3 Feet
RAl)10 ACTIVE-WillTE 1

/~
' s

3 ,' d b'so,

/ g s
< 9.5mR/hr None. ,',. . . . . - . . . . . .

~\ RAD 10ACilVE -
s:z i
g - /
\ v /

s ,, '

RA!)IOACTQ'E-YELLOW II_

s

f s

a s
50mR/hr 1. OnR/ h r\ Q D E Uli[. ; r ,') ,

s :-.. /
g :.; ] f
s ' I /

/\ s
' , '

RAD 10ACTJVE-YELLON 111^
' N' .

N

/

th
s'' N<

' 200mR/hr 10mR/hr(
DI }s ..h.. .IlilN,fN

.

3 Y!!I'',
N'/

V
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PART U (continued) -
*

SimPART A

5 Properly complete two shipping labels indicating the contents
h9 Tridium, Cobalt, etc.), the nwnber of' curies and the Transport
Index (maximum' radiation Jevel neasured at three feet from
the curfnce of t.he pnckage; usqd on Yellow II and Yel3cw III
.labelsonly),f9CFR172.403(g);

' .

6. Insure that any.old shipping Jabels have been removed from
the package. App 3y the two properly completed radioactive,

' shipping labels to two opposite oldes of the pack y,e.
.

n. .

' ''

[49CFR172.403(f)_
'

7. f fark the outside of the package with the proper chipping
nane (Radioactive

49CFR172 30}
al Fonn, n.o.s. ) if nothtcrial, Steci

n1 ready marked.

8. If a shipping container is packaged inside'n crate or other
packaging mark the outside package "Inside Container in Accordance
with (Fill in the blank' crace with the nppropriate"

.

D0"f Specification Hwnber of Type B Certificdite flumber) and the
words " TYPE E" or "TYIE A" if applicable, h9CFR172 310;

~h9CFR173 393n
-

g 9 perfonn a radioactive contamination vipe test of the shipping
package and -insure that the vipe test does not exceed 0.001.

microcuriesper19 square, centimeters.h9CFR173397;
49CFR173 393(n)(9) .

~

10. . Properly complete the shippin6 papers indicating:
.

Proper shippin6 name (i.e. Radioactive Material, Specialn.
Form,n.o.s.)

b. Name of Radionuclide (i.e.192 Iridium, 60 Cobalt)

Physical or chemical fona (or Special Fonn)c.

d. Activity of Source (expressed in curies or millicuries)

e. Category of Label applied (i.e. Badioactive Yellow III)

f. . Transport Index
'

g. U3fmC Identification ilumber or DOT Specification flumber
(i.e. USmtC: USA /9032/liorDOT-7A)

h.
For export shipments,/B)TAEA Identification flumber .

,_9CFR172.203(d](i.e.'IAEA: USA /9032 h
.

.
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4 _PAfrP II (continued)
'

-

' .
cimrect a

.

i. Shipper's Certification:

"This in to certify that the nbove named rnaterials are .

proper]y classif,ied, described, packaned, mrked and
Inbeled and are in profer condition for transport
accordinC to the applicable regulations of the _ibrnt tment-

of Transportation."
49CFRlT2.204(a}

, ,

*

-
.

,

Notes: 1. For nir shipments, the following shipper's certification
may be used:

"I hereby certify thnb the contents of this connigtwent
are fully and necurateJy described above by proper
shipping name and nre c]nssified, racked, marked
and JabeJed and are in prorer condition for carriage
by air according to applicable national co srnmental
regulations".

_9CFTilT2.20h(c)h
,

2. For air shipments, the packnge must be Inbeled with
h' n " CARGO AIRCRAPI OllLY" label and the ship'ine, ropers,

.,

must state: 3 CFRl'(2.402(b)
'

9a .- -

"TilIS SilIrlEfrP IS WITilTH Tl[E LIlIITATIOllS TTtRSCHIIED
FVR CARGO-ONLY AIRCRAPI" {h9CFR172.20h(cf..

e

5

t

i .

.

e

9

-

.

.

;
-

.

,
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PART II
,.

-
SifIMDTP OF RADP: ACTIVE 14 ATE!!IAI,

--

~

SUl1PARP R DilTITIETTP OF E!1PPY PErf.f7 PED IlllArtTIN Siff ri.DED
.

Cortl'ATTIERS AftD COI.LTlWPOHS

1. If the container in to be packaged inside a crate or other
outel packaging,'the outer packnging must be strong enough
to withstand the norm 11 conditions of transportation. Place
the container in the outer package with sufficient blockinga

to prevent shifting during transportation.
.

-

2. 1 lark the.outside of the outer shipping package: "RADI0 ACTIVE -
14ATERI AL - LSA, n . o . s . " [49CFRlT3 392(c)(8);

49CFR172 30I
*

3 rerfonn a radioactive contamination vi e test of the shippingP
package and insure that the vipe test doer- not exceed 0.001
inicrocuries per 100 square centimeters.' {t9CFR173397;49CFRlT3393(n)(9)]

4. Survey the packnge at the surface and at. three feet from the

surface to determine the proper radioactive shipping labels to
be applied to the package.

% If the surface radiation Jevel is less than 0 5 milliroentgensa.

per hour and there is no mensurable.rodiation level at three

' feet from the surface, no Jabel is required. 14 ark the outside.

of the package with thy statement: "Exernpt from specification
rockncing, marking and Jabeling, and exempt' from the provisions
of h9CFIllT3 393 por h9CFR173 391(c). Ic<empt from the re-
quirements of h9CFR Part 175 r h9CFBr5 10(a)(6)."

h9CFR173 391(e) & 49CFRlT5.lo(a)(6]
~

ProperJy complete the shipping papers . indicating:

(1) Proper shipping name (Radioactive liaterial LSA, n.o.s. )

(2) flame of Radionuclide,(Depleted Uranium)

(3) rhysical or Chemical Form (Solid Metal)

(h) Activity (in curies or millicuries)

(5) The Staten,ent " Exempt from specification packaging
marking nnil ]nbe]ing, and exempt from the provisions -

of h9CFB173 393 per 49cnt173 391(c). Themnt from
the requirements of 49CFR Part 175 per h9CFRl'5.10(a)(6)."

h9CFR172.203(d]

a

,
__

., . - - ~'
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TAIIT H (continued), ,

W CimrAllT U
.

(6) Shipper's Certification:

" Thin is to certify that the nbove named materials
_ nre properly clnosified, described, .rnckaged, m,rked

and labeJed and are,in prorer condition for transport
necordint',te the nrplienbje regulations ottin

_9CFR172.20h(a)Department of Transportation." h
.

. .
,

NOTCS:' ~1. For Air Shipments, the following shipper's
certification may be used:

.

.

"I hereby certify that the contents of thin
consigiucent are fully nnd' necurate]y described
nbove by proper shipping name and are c]nssified,
packed, marked and labeJed and nre in proper
condition for carriage by air according to
applicable national covernmental regulations."

59CFR172.204(c)
2. For All Shipments, the following statement must

appear:
k *

" Thin shipment is within the lioitations

prescribed foy passenger aircraft in, ccordance
with h CFH175.lO(a)(0). 49CFH172.204(c)9

b. If the surface radintion level exceeds 0 5 millircentgens''

per hour, or if there is n inensurable radiation level at
three feet from the surface, une the criteria of Table II.1
to determine the proper radioactive shipping labels to
be applied to the package.

.

Properly complete the shipping papers indicating:

(1) Proper shipping name (radioactive material, LSA,n.o.s. )

(2) Name of Radionuclide (D2pleted Uranium)

. (3) Physical or Chemien1 Form (Solid lietal)
l-

.

(h) Activity (in curica or mil 11 curies)

(5) . Category of Label Applied (i.e. Radioactive Yellow II) .

(J) Trancport Index

(7) It::fmC Identification flumber or TOT Specification
Number (i.e. USfGC USA /9032/DorDOT-7A)

>

-

.

6m. 3
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, ' , PARP H (continued)
y

SITilpARP B *
,

.

(8) For Export Shipments, IAEA Identification lumber
.

(i.e.IAEAUSA/9032/D) 49CFR172.203(d).

-

(9) ' Shipper's Certification
.

"This is to certify that the above named materials.

are properJy c]assified, described, packaged, marked,

;- and _3abeled and are in proper condition for transport-

*

-. occortling to the applicab]c regulations of the
.

Department of Transportation." 49CFH173 204(a)
.

,

NOTES: 1. For Air Shipments, the following shipper's
certification may be used:

"I hereby certify that the' contents of
'

this consigivnent are fully and necurately
described abov~ e by proper shipping nome-

and are c]nssifi2d, packed, marked and
' Jabeled and are in proper condition for

carriage by air accordin6 t.o applicableS national governmental regulations."

[49CFR172.204(c]
*

,
.

2. For Air Shipments, the package must be
labeled with a " CARGO ATRCRAPr O!ri,Y"
Inbel and the shippin6 papers must

h9CFR172.402(bjstate:,,

.

"This shipment is within the limitations
prescribed for cargo-only airernft." _

h9CFHlT320h(ej
.

.

'

| +

.

, d
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.
e

ri,1cr g -

GUllPAffr C UllIITiUrff 0F 1Gll'rY I. SAD GilIET.Di D COITTAf fERG
e

.

1. Insure that.the container does not contain a radioactive source.
'

2. Tnsure that the ceritniner interals are securely closed or
containe no radioactive contamination. [49CFRlT3 29(c),

,

''

3 rurrorm .n radionctive contamination vtpe test or the outside-

of the contniner and incure that the wire test doen not exceed
0.001 microcuries per 100 square centimeters. {h9CFIl173 397]

- h. Survey the external surface of the container to insure that

the rodlotion levelo do not exceed 0 5 milliroentgens rer .

{49CFRlT329(ej.hour.

5 Insure 'that any old shippine. Inbe3n have been removed from
the package. Attach on "EMITY" label to the pocke Le.

_9CFRlT329(e]h

A
.

# *

.

.

.-g

e

e

.

e

e

-

!

I.

'
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PART III CARRYING HADTOiCPTVE l'ATERIAhg'
.

1. Insure that the vehicle used is in good condition and entries

,the normal complement of safety equipment including radiation
aren sicnn, a length of rope, spare tire, fire extinguisher,
n. set of vehicle tools and a set of f]nres. The glove
compartment shall contain the registration certificate and an

operating flashlight,. Additionally, the operator must have
a calibrated and operabJe aurvey ineter and be veuring a film
bad e and dosimeter.G

,

2. Insure that the container is properly packaged, rmrked and
labeled and the proper shipping papers nre completed in

accordane,e with the instructions of Part II. -

'

3 PJace the radioactive material contniner in the vehicle.
Secure the contniner against scovemc:nt in the vehic1e.

[#9CFRlT7.839.

h. Survey the driver's compartment to insure that the radiation _

level does not exceed 2 milliroentgens per hour. 39CFH173393(J)(4}.

5 If the vehicle is transporting a packnge bearing a "RADI0 ACTIVE
YEMG1 III" label, the vehic.le inust be placarded on_ all four _

sides with a " RADIOACTIVE" placard. 49CFRlT2 504
'

,

#
Mote: Operation of a vehicle which is required iro be

ploenrded requires compliance with the Federal

Jfotor Carrier Safety Regulations {(h9CFR390-397)]
.,

6. Complete the radionctive rnaterial transport checklist. Forward
n completed copy to the Radiction Safety Officer upon completion
of the carriage.

~

7 If the vehicle becomes disnbled on the road, do not leave the
vehicle unguarded when coing for help. A message for help may
be sent by a passing motorist or the police be enlisted to guard
the vehicle.

8. - Should any kind of nccident occur, innke an iranediate radiation
nurvey to see where, if at all, the radiation levels nre
hi her than nornal. If nny nhnormal radiation arens exist,C
hecp nl] peruonn out of them nnd get police assistance, if -

posalb3c. If radio active nources have ' escaped from their containers,
notify the Hadiation Safety Officer. Do not 1 cave the scene.

without nssuring that coneone responsible (such a_s police) vill
keep people owny from radiation areas.

|

_ _ _ _ _ _ _ . - _ _ _ _ _ _ ._ x
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TAT 1T III (continued) !

;
'

*
t

9 collect information pqrtinent to the accident, such as names I

of witnesses, naines of people involved, narnes of folice,
licence nun.bers, circumstances of the accident. Call,

the Itadiation Safety Officer promptly giving him 'as much. .
;

information as possible about the condition of the radioactive I

Sources. *

..

10. If a source chould escape from its container, the vehicle
.

operator 'should make no attempt to rectore the source by
himself, but he should wait for assistance from the Radiation
Safety' Officer.

.

|

|
-

.

.

e
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.
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Adynnced Radiation Service

1eunumampamed o lasmusmuseugen a 283-3264.

OPERATING S EMERGENCY PROCEDURES

XI. INSPECTION 6 MAINTENANCE PROCEDURES

1. DAILY I."SPECTIONS RY RADIOGRAPHER. Each workday the
radiographer will inspect ene ractographic devices prior
to their use. The results of this inspection will be
reported on the form titled " Daily Maintenance and Inspec-
tion Report" (see Appendix). The following order shall be
used by the radiographer to perform the daily inspection
at the worksite :

-

1) Unwind the crank mechanism.
.

2) Feel outside surface of cable for cuts , bruises, excessive
roundness or flat configurations. *

3) Check outside surface of crank mechanism for loose bolts
and the position of the Odometer. Check nuts on ends of guide
tubes of drive cabic to be sure they are tight.

4) Remove end protector of drive cable. Take Tech / Ops 550
connector gage and check cable for excessive wear., Wind approx-
imately two feet of drive cable out of its protective casing
and inspect for dirt and frays.

5) Take survey of camera to check for any sign of abnormal ra-
diation leakage. Readings over 200 mr/hr for a new source
(maximum capacity) at the surface of the camera are abnornal.

6) Unlock locking mechanism en back of camera. Turn connector
selector ring to " connect" position. Take Tech / Ops 550 connec-
tor gage and check female connector on back of camera.

7) Leave safety plug in device and connect control cable to
source. Feel tension on the spring loaded locking pin. He
sure that there is no dirt buildup and that locking pin has
tension on it. Look at connector for chipped edges. Tug
lightly at connection to be sure connectors are properly mated.

8) Take control cable collar and hold flush against projector
connector and rotate selector ring from the " connect" position |
to the " lock" position.

9) Turn selector ring to " operate" and then turn back to " lock"
and " connect". Make sure the selector ring turns easily and

continued....

_ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - - _ _ _ _ _ _ - _ - - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ - _ _ ___-



- - -

, Advanccd Radiation Service page 27*

.

OPERATING 6 EMERGENCY PROCEDURES

XI. INSPECTION 6 MAINTENANCE PROCEDURES (con't.)

the control cable connector springs back when selector ring
comes to the " connect" position.

10) Disconnect control cable from back of camera.
11) Replace protective cover on control cable.

.

12) Replace protective cover on back of device and turn se-
lector ring to " lock". Lock the device.

13) Remove the safety plug and look at threads for any possi-
ble dirt buildup. Do not look directly into front of camera
or stand in front of camera with safety plug removed. Re-
place safety plug.

14) Take survey of camera at surface of camera and log it in
the Radiographic Equipment Exposure Log (FORM l-Appendix).

15) Check all tags and markings on device.

16) Take source guide tubes and check all mating ends for
metal burrs and stripped threads or dirt buildup.

17) Run hands on the outside surface of the guide tubes to
check them for flat sports, out of round, or twists and cuts
in the outer casings.

18) Pull slightly on the swedged fittings to make sure they
are secure.

19) Fill out the " Maintenance Inspection Report" (FORM 2).

ii. QUARTERLY MAI5'TENANCE. tee Radiographer will perform
quarterly maintenance on all radiographic devices. The re-
suits and the repairs required to pass inspection must be
logged on the " Quarterly Maintenance 6 Inspection Report"
(see appendix) . The following procedures shall be used to
carry out quarterly maintenance:

1) Unwind control cabic and revolve end protector. Check
male end connector of drive cable with Tech / Opera model
550 connector gage.

/ continued....
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OPERATING 6 EMERGENCY PROCEDURES

XI. INSPECTION 6 MAINTENANCE PROCEDURES (con't.)

ii. QUARTERLY MAINTENANCE (_ con 't.)

2) Take the isotope projector from storage and make the
applicable radiation survey.

3) Hook up the projector (IRI192 units only) as specified
in the Source Changing Procedures, Section 8.

4) Crank the source into the source changer. Take the
radiation survey and disconnect the source from control
cable. -

5) Retract the source drive cable.
6) Check projector with survey meter.

,

7) Check source changer with survey meter.

8) Disconnect control cable from back of isotope projector.

9) Crank control cable out of control cable housing into a
bucket, with about a quart of solvent in it, by turning the
control handle in the exposed direction. Wind the cable in
a circular motion so it forms a circle on the bottom of the
bucket.

10) When the cable releases itself from the crank, putt it
out of the control cable housing by hand. Maintain the cir-
cular motion on the cable so the control cable still forms
a circle on the bottom of the bucket.

11) Let the cable soak in bucket of degreasing solvent until
all the foreign matter which may have accumulated on it is
removed.

12) Remove the control cable housing from the crank and con-
trol cable cover by loosening the fittings. Take some de-
greasing solvent and pour through cable housing until the

i fluid coming through the opposite end is free of impurities.

13) Dry cable inside and out by using compressed air or an
air stream from a vacuum cleaner. Under no circumstances
should the air pressure exceed 15 pounds per square inch.

continued.....
,

I
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OPERATING 6 EMERGENCY PROCEDURES

XI. INSPECTION 4 MAINTENANCE PROCEDURES (con't.)

ii. QUARTI!RLY~ MA'INTENANCE (con ' t . ) .

14) Pour off solvent from control cable and replace it with
fresh solvent. Make sure cable is clean. Remove all sol-
vent from bucket and let cable air dry for approximately
fifteen minutes.

15) Remove cover from gear mechanism on crank, remove gear
and check it for chipped or excessively worn gear teeth.
Remove all grease from inside of housing. While doing this,
check for metal chips which may be part of the gear or drive
cable; also check for score marks on the inside of the hous-
ing.

'
16) Wipe the inside of housing clean with solvent and dry
it off. *

17) Check housing for any dirt and grime. When you are
satisfied the housing is clean, take some Texaco Unitemp
grease or equivalent and put a light coat on the gear
teeth and a small amount of the inside surface of the gear
housing, on the edge that the drive cable will pass over.

18) Reassemble gear mechanism.

19) Reassemble drive cable housing mechanism.

20) Take terpinated end of drive cable and start feeding
the cable idto the drive cable housing. While doing this,
take a small amount of Texaco Unitemp grease or equivalent
and apply it to the cable. Give cable a careful visual in-
spection while feeding the drive cable into the housing.

21) When the drive cable reaches the gear mechanism, have
the assistant radiographer turn the crank slowly in the
retract direction while you continue the greasing and in-
spection of the drive cable.

22) With the cable in the fully retracted position, reset
the odometer to the ":ero" position.

23) Replace the end protector.

24) Log all necessary repairs and maintenance performed on
the " Quarterly Maintenance and Inspection Report".(FORM 3).

!
l

continued...
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OPERATING 6 EMERGENCY PROCEDURES

XI. INSPECTION 6 MAINTENANCE PROCEDURES (con't.)

ii. QUARTERLY MAINTENANCE (con' t.)

25) Look into the exit port and check for alignment of shield
source tube with female connector on front end of the projec-
tor. CAUTION: Do not look into or stand in front of the pro-
jector with a source in it. If the tube is misaligned, noti-
fy the R.S.O. immediately, in order to make arrangements with
Tech / Ops to have the necessary adjustments made.

26) Check locking mechanism for any dirt buildup and clean
it if necessary.

.

27) Pour a small amount of solvent through front of the pro-
jector. Do this over a clean pan. Check solvent coming out
for any metallic pieces. If any are found, do not touch with
your hands. Notify R.S.O. immediately, who will make the
necessary checks and evaluations to determine whether they
are radioactive, i.e. part of the shield assembly. Pour
solvent through tube until it is clean.

28) Dry out the mechanism with forced warm air.

| 29) Hook up cranking mechanism.

30) Hook up [ummy source in the device.
l

! 31) Put on maximum length of cleaned out source guide tubes
(21 feet or 3 tubes) with the blank end.|

32) Expose dummy source and retract it several times to make
sure the machine feels mechanically proper.

33) Check to be sure the odometer is working properly.

34) Check the labeling on machine.

35) Check for loose screws.

36) Remove dummy source from device.'

37) Reload the projector with live source. Take survey for
radiation levels. Disconnect source guide tubes and replace
the safety plug.

continued...
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OPERATING 4 EMERGENCY PROCEDURES

.

XI. INSPECTION 4 MAINTENANCE PROCEDURES (con't.)

li. QUARTERLY MAINTENANCE (con' t.)

.

38) Disconnect crank mechanism.
,

39) Check male end of source drive cable and female end of
source connector using Tech / Ops 550 connector gage.

40) Replace the end protector on the drive cable and return
to storage.

41) Replace end protector on the projector and lock device.

42) Take radiation survey and put projector into storage. *

43) Log necessary repairs that were made on 'ARS's " Quar-
terly Maintenance 6 Inspection Report". (FORM 3) .

44) Inspect source guide tube ends for burrs and crushed
threads.

45) Feel cables for flat' spots, twists and deep cuts.

46) Place small amount of solvent into cables and shake them,
empty cable of solvent. Repeat this process until solvent
comes out c1 an.9

47) Blow cican warm dry air through source guide tubes un-
til they are dry.

48) Connect male and female end of each individual hose to-
gether and return them to storage area,

iii. CORRECTIVE ACTIONS - Any component critical to-the safe
operation of the radiography equipment which is found to be
defective, excessively worn, or in poor or erratic operating
condition, shall be removed immediately from service for
repair or replacement.

1
i

! / continued.....
|

|
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OPERATING S EMERGENCY PROCEDURES

XI. INSPECTION 5 MAINTENANCE PROCEDURES (con't.)

iv. RECORDS. All inspections and maintenance measures
must be entered in the log and must include a description
of each check, the results, the date and the name of the
radiographer performing the work.

If repairs or replacements are made to any component or
assedly, the radiographer must also note in the log a
description of each repair or replacement, including the
date of servicing, the nature of the problem, the nature
of the corrective action taken, and the name of the per-
son and/or company who performed the work.

See Appendix for sample forms.

|

|

!
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Advanced Radiation Service
a esseureemassess o 283-3264

OPERATING AND EMERGENCY PROCEDURES

.XII. LEAK TESTING PROCEDURES

Advanced Radiation Service will use Leak Testing Kit
Model 518, manufactured by Technical Operations , and
will follow its instructions, which are attached to
Section XII.

Mr._ Kurtz will perform the wipe test and send it
to Technical Operations in Burlington, Mass, for
the assay. The NRC requires leak tests be performed
at.least every six months.

. _ _ _ _ _ _ _ _ - -



,

.. page.33n |
1

TECHNICAL OPERATIONS. INCORPORATED

LEAK TEST KIT MODEL 518

i
|

|

INSTRUCTIONS FOR USE

This kit is designed for use on Technical Operations Gamma Ray Projectors

It provides a convenient and safe method of performing leak tests of radiographic

sources in accordance with NRC regulations, which require such tests at intervals
of not more than 6 months.

CONTENTS

Flexible swab holder with swab

Vial of ED'rA solution
Plastic Envelope

Mailing Box

Identification Sheet

PROCEED IN Tills MANNER:

1. Be sure source is fully retracted into projector. (Use a survey meter to

be sure that radiation levels are normal.)

2. Remove source tube from face of shield or remove shipping plug.

3. Wet the swab with EDTA solution. Shake off excess and insert the swab

into the hole in the shield. Wipe the interior of the hole thoroughly by ro-
tating swab holder.

4. Withdraw swab and place in plastic envelope.

5. The swab should now be monitored by turning the survey meter to its most

sensitive range. Place the meter in a low background area and move the

swab in its plastic envelope to the meter, not the meter to the swab.

1

.
.

.

_-__-__
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i

6. If there is no indication on the meter, or if the indication is no more than

i 0.2 MR per hour above background, put the plastic envelope with the swab

! in the mailing box and mail to Technical Operations, Incorporated, Burling-

ton, Massachusetts. Be sure to fill out and return the identification sheet.

, 7. If the swab should show more than 0. 2 MR per hour, do not mail. Contact
!

| Technical Operations, Inc. for specific instructions.

NOTE: If the survey meter available does not have the capability of detec-

ting as little as 0. 2 MR per hour, ship the wipe-test swab to Technical Opera-

r tions, Inc. , via express. Do not ship if the radiation from the swab exceeds
'

2 MR per hour and contact Technical Operations, Inc. , for specific instruc-

| tions. The wipe-test swab will be subjected to a precise radio assay when

received by Technical Operations, and a leak-test certificate will be mailed

promptly. The NRC requires that this certificate be kept with your records
and that it be available for inspection.

|

I

|

!
[

!

,

e

|

2

,

!.

:
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TECHNICAL OPERATIONS
e meCompon*T E D

DLTRLINGTON MASSACTIUSETTS * TELEPHONE 272 2000

R ADI ATION PRODUCTS DIVISION

4

Gentlemen:

Our records indicate that we performed
a radio-assay of your leak test about five months
ago.

Since the N.R.C. requires that leak
tests be performed at six month intervalt, another
leak test kit is enclosed for your use.

Sincerely,

TECHNICAL OPERATIONS, INC.

ElfE

|

_ _ . _ _ _ . . . _ _
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., Page 33d
..

NOTICE

"Use of this Model 518 Leak Test Kit requires

speci fic Nuclear Regulatory Comm. authorization. If your

license does not have speci fic authorization you should
submi t an application for authorization. See Paragraph 6

of Section 30.24(g) of 10 CFR.

Use of this kit without specific authorization

consti tutes a viola tion of Nuclear Regulatory Commission
regulations."

TECHNICAL OPERATIONS, INC.
BURLINGTON, MASSACHUSETTS

|

10-30-80
|

!

.

.
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i page 330***

' . . ( LEAK TEST.

FIRM NAriE -

ADDRESS
.

?, . PURCHASE ORDER NO. NRC LIC. NO.
~

Tech / Ops Gamma Ray Projector'

MODEL NO. SERIAL NO.

SOURCE MODEL NO. SERIAL NO.

CURIES

isotope Cobalt 60
IR 192

(Check Which) Tm 170
Other

DATE BY

RETAIN THIS PORTION FOR YOUR RECORDS
l

-

r .................................................................
|

LEAK TEST

IDENTIFICATION SHEET

FIRM NAME

ADDRtSS
.

, PURCHASE ORDER NO. NRC LIC NO.

Tech / Ops Gamma Ray Projec tor

SERIAL NO.'MODEL NO. -

SOURCE MODEL NO. SERIAL NO.

CURIES| <

|

lsotope Cobalt 60
.

IR 192
| '(Check Which) Tm 170
h Other

DATE BY

PLEASE FILL-OUT AND RETURN THIS SHEET
TO TECH /0PS WITH TEST KIT FOR RADIO ASSAY-

RAD 10 ASSAY, MICR0 CURIES

I

rad 36 Rev. 1-10-66'
-

{' 1,
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Adv:nced Radiation Service
N O N O 283-3264

OPERATING S EMERGENCY PROCEDURES

l-
XIII. SECURITY AND STORAGE

i. Radiographic devices and storage containers must be
locked at all times when not in use so that the source
cannot be accidently exposed.

I
ii. Radiographic devices and storage containers must bei

stored within a locked storage area.

iii. Temporary storage areas should be selected so that
any point accessible to unauthorized personnel will not
exceed a 2 mr/hr radiation dose rate.

j iv. Storage areas must be posted with warning signs con-
| taining the words, " Caution-Radioactive Material", bear-

ing the yellow and magenta radiation symbol.

[ v. At field sites, sources must be locked within a
! shielded container and stored inside a locked and labeled

vehicle when not in use. When this is not feasible, the
i source must be locked within its shielded container and
! stored in a locked room. If neither of the foregoing

storage arrangements are possible, the Radiographer must
maintain constant surveillance of the locked storage

( container.

vi. Keys to storage containers, vehicles and access doors
to the storage room shall only be issued to the Radiographer
in charge and are his responsibility until the ~ sources are
stored and secured, at which time the keys must be returned
to the office and kept under the supervision of Mr. Kurtz.

See attached drawing of storage facilities for Advanced
Radiation Service.

- _ _ _ _ _ _
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Adv:nced Radiation Service
N O - 0 283-3264

'

OPERATING S EMERGENCY PROCEDURES

XIV. RECORDKEEPING REQUIREMENTS

The following records must be maintained in the Radio-
graphy Department Log at Advanced Radiation Service.

L All entries must be dated and initialed by the indivi-
dual responsible for the- entry.

1. Utilization Log (Form 1)

a) Date and location of use,
b) Model -and serial # of device being used.

.
c) Type of source and serial #
d) No. of exposures
ae) Maximum exposure time
f) Radiation levels at perimeter of area
g) Radiation level at surface of device when

securing prior to storage
meter usedh) Serial number of survey /hri) Dosimeter reading in mr

j) Truck survey report
k) Daily checklist of gamma ray projector used

2 .- Daily Maintenance S Inspection Report (Form 2)

3. Quarterly Inspection '(Periodic) and Maintenance
Rep ort (Form 3)

4. Radiation Safety Internal Inspection Report (Form 4)

5. Dosimeter Calibration Records (Form 5)

6. Radiation Survey Data (Form 6)

a) Source Changer Survey Report
b) Radiation Survey Meter Data
c) Radiation Levels- at Certain Areas

7. Survey Meter Calibration Certificate (Form 6a)

8. Inventory / Source Record Sheet (Form 7-Administrative
- Manual only)

9.- Film Badge Reports

/ con't.

. _ _ .
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* - Advancnd R!dictica Service- page 36

OPERATING 6 EMERGENCY PROCEDURES

k XIV. RECORDKEEPING REQUIREMENTS (con't.)

; 10. -Leak Test Results - records of wipe performed by
L the Radiation Safety Officer with Tech Ops Kit

518, and records of.the assay performed by Tech
Ops.

11. Qualification records and training examination
records of all personnel involved in radiography.

,

.
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FORM 2 Page 38
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.

! Advanced Radiation Service
1 - ^ l ; ''- " O leem O 283 3264*

I

OPERATING S EMERGENCY PROCEDURES

RADIOGRAPHIC DEVICE - DAILY MAINTENANCE 6 INSPECTION
REPORT

}XPOSURE DEVICE S/N CRANK S/N

ISOTOPES /N ISOTOPE ACTIVITY (Curies)

|SOTOPE. TYPE

) ATE . INSPECTED BY

INSPECTION CONNENTSg

[1) Changes in operating characteristics -

of the device
~

2) Proper operation of crank mechanism

~ '~

i3) Proper operation of source position
indicator

~ ~

!4) Proper operation of locking mechanista .

'a ) 5ource and TI tve cuo fe and guide tube- ~ ~

damage /
.

6) Connec to r wear or damage o r all mat-
ing compont:nts

k) Rust, dirt or sludge build-up in the ~

source guide tubes

8) Shif ting o f shield and/or source in
exposure device housing

9) Cable drive gearaox damage or aear .
-

10) Ploper labeling j

11) Miscellaneous (loose screws, safety
caps, etc.)

Ay damage to' the radiographic device which nav impair it s sa fe ope ra ticn
til be reported immediately to the P.adiation Safety Of fice r.

JORM 2
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Page 39 FOR51 3

ADVANCED RADIATION SERVICE-

Periodic inspection and Maintenance

Operating f, Emergency Procedures

Date-Inspected Next inspection Due

Manufacturer Model No. Serial No.

Type of isotope Source S/N Curie Strength

CHECK EACH ITEM BELOW

ITEM ACCEPiABLE CORRECTIVE ACTION TAKEN

PROJECTOR
Safety Caps
Lock. Box
Lock
Handle

' Labels '

'S' Tube ;

Outlet Nipple or Threads

SOURCE CONNECTOR'
*

Snug Fit
Straightness
Excessive Wear

" SOURCE. POSIT 10NER
-Handle
Drive Gear
Shaft Bushings-
Gnar Box
Screws

- Conduit Connections
Cable Flexibility
Straightness

SOURCE TUBE
~ Physical Damage
End Cap
Foreign-Material
Connections
Kinks or Crimps

' REMARKS

_ _ _ _

= EXPOSURE DEVICE INSPECTED ANO REPAIRED AS NOTED AND IS ACCEPTABLE FOR USE

inspected By .

'
_



Page 40 FORM 4
OPERATING 6 EMERGENCY PROCEDURES.

Advr.nced Rad.iation Service
- . . _ . - - _ _ . _ _ --

4ADIATION SAF5TY INTERNAL INSPECTION REPORT FOR .. _ DIVISION

NOTE. Th.s form is not to be filed before approvals frain Division and Corporate

Division ap sroval. - Corporate approvat- . _ _ _ _ _

kata of Inspect.)n:
. By: Location

ladiographer . ._. Dosimeter No. Film Badge No. -
_

bsistint - Dosameter No. - Film Badge No.

>ssistrnt Dosimeter No. Film Badge No

N:opa Source No. Curies Camera Mogel Ser. No.
_ _ _

>urv2y Mater fuodel - Serial No. void Date
*

- . - - . . - - - - - . . . - . - - . . - - - .

1. is arsa restricted in accordance with sAs R.rE) (O&E) _

9. Rrdiation L nels-At Controls . ' At Restricted Area

D. Exposure n.inutes for this date at time of inspection -

3. Is continuous survesillance maintained of the restricted area?

. Data cf ' latest radiation reg. ort in Radiographer's book

lData last radiation reports mailed to Division Office
;

'

' . Dosimiter ead:ngs at time of ins ection for Radiographer Ass't . Ass't
|

Ara disimeter readings being logged? _ Available at jobsite
.

Pr:p;r Labels-On Truck On Storage Comaartment
'

.

le cquipment operating properly? -'

. Is I;ck on :torage compartment and operating property? -

). Does Radu grapher have the following documents on the Unit? O & E AEC License I

Parts 19 and 30
Parts 20 and 34 AEG-3 - State License ---__

Ov*rnight tecurity of source Goad _ Negligent corrected

C;rrcClive action 'anen _ _

._ - - - - _

.. - - _ . . - . .

-- -. - .-

R.S.O. s ignat;re : Radiograp er signature:
, , _ , ,

CORPOAATE CoPT

_.
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FORM 5-

Advanced Radiation Service
MMX4XXXXMXXHXXXXHEXXMXM

OPERATING 6 EMERGENCY PROCEDURES

DOSIMETER CALIBRATION: 10 CFR 34.33(c)

DOSIMETER CALIBRATOR: MODEL 3060
'

RADI0IS0 TOPE: CESIUM 137

SERIAL NO. 267

MFG: CALIBRATION DATE:

MODEL NO. SCALE: 0 TO 200 MR.

SERIAL NO. SCALE: 0 TO 500 MR

SIX (6) HOUR EXPOSURE: i
_

TWENTY-FOUR (24) HOUR EXPOSURE

NEXT CALIBRATION DUE:

CALIBRATED BY: R.P.O.

RADIOGRAPHER OR ASSISTANT:
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FORM 6
ADVANCED RADIATION SERVICE,INC. page 42

OPERATING 4 EMERGENCY PROCEDURES
s

.

SOURCE CHANGER SURVEY REPORT \

Date Ordered By
!

.

Dote Received By

Source Source
changer Model S/N. S/N.

Type .

Source Model S/N. Curies
' |
.

5

RADIATION SURVEY METER DATA

Survey '

4eter Model Survey i

Meter S/N.
)nte Calibrated By Due Date

Projector Model Projector S/M.

Note: Technician must follow Operating Instructions Provided
by shipper.

.

I

RADIATION LEVELS AT THE FOLLOWING AREAS

1). Contact of changer. New Source,
2).At 1 Meter. New Source,

3). Source Guide Tube.
4). Contact of changer. Old Source,
5).At 1 Meter. Old Source,
6). Source Guide Tube. |
I li

Carrier: Company Name

Carrier: Company Location

Technician Conducting Operation & Survey.

Name Level Date:
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EDISON, NEW JERSEY 08820

OPERATING 6 EMERGENCY PROCEDURES

METER CALIBRATION CERTIFICATE

CUSTOMER

ADDRESS

TELEPHONE NO. CALIBRATION DATE

MODEL NO. SERIAL NO.

TRUE FIELD RESPONSE % ERROR

RANGE X1 2.0 mr/hr
8.5 mr/hr

RANGE X10 20.0 mr/hr
80.0 mr/hr

' RANGE X100 200.0 mr/hr-

850.0 mr/hr

The above instrument was calibrated with a Cesium 137
so urce . NRC regulations require that it be recalibrated
.within three months.

By

,
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$vance$ Nakiation $ewice
271 PLAINFIELD ROAD

EDISON, NEW JERSEY 08820

OPERATING & EMERGENCY PROCEDURES

' RADIATION SAFETY OFFICER: MR. ANTON S. KURTZ
271 Plainfield Road
Edison, NJ 08820
(201) 283-3264

EDUCATION
High School-Graduate

Completed 24 classroom hours in Magnetic Particle, Conam
Inspection, Inc. Graduated from combined formal course in
Magnetic and Liquid Penetrant from Automation Industries,
Danbury, CT.

Completed 20- hours in Liquid Penetrant, Conam Inspection, Inc.
Classroom training and formal course in Liquid Penetrant at
Automation Industries, Danbury, CT.

Completed 40 hours formal course in Ultrasonics, Automation
Industries. Completed 24 classroom hours in Ultrasonics at
Conam Inspection.

Completed 120 classroom hours in Radiography and Radiation
Safety at Conam Inspection.
Completed 80 classroom hours in Radiography and Radiation
Safety at Eastern Inspection.
Completed 80 classroom hours in Radiography and Radiation
Safety at Advanced Radiation Service

PRODUCT EXPERIENCE:

: Refineries, Fossil Fuel Power Plants, Nuclear Power Plants ,
Pressure Vessels and Pressure Piping: Missile Components and
related systems: Castings and Forgings: Welded structures.

RESPONSIBILITIES:

Testing Technician and Inspector: Supervisor of NDT Radia-
. tion Safety Officer: Radiation Safety Monitor: Training and
-Manager of NDT Procedure Consultant.

>
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271 PLAINFIELD ROAD

EDISON, NEW JERSEY 08820

OPERATING & EMERGENCY PROCEDURES

RADIATION SAFETY OFFICER: MR. ANTON S. KURTZ

ACCOMPLISHMENTS:

Manager of NDT, Eastern Inspection /Woodbridge Division.
Radiation and Training Officer, Eastern Inspection
Supervisor of NDT , Eastern Inspection.
NDT Technician and Inspector, Conam Inspection, Woodbridge, NJ
Radiation Protection Officer, Manager and Training Officer,
Advanced Radiation Service , Edison, NJ.

EXPERIENCE AND TRAINING
Magnetic Particle Inspection:
Conam Inspection (Experience) 9 years
Eastern Inspection (Experience) 2 years
Advanced Radiation Service (Experience) 11 years
Conam Inspection (Training) 24 classroom hours
Automation Industries 40 classroom hours
Penetrant Inspection:
Conam Inspection (Experience) 9 years
Eastern Inspection (Experience) 2 years
Advanced Radiation Service (Experience) 11 years

'
Conam Inspection (Training) 20 classroom hours,

Automation Industries 40 classroom hours
Radiographic Inspection:
Conam Inspection (Experience) 9. years
Eastern Inspection (Experience) 2 years
Advanced Radiation Service (Experience) 11 years
Conam Inspection (Training) 120 classroom hours
Eastern Inspection (Training) 80 classroom hours
Advanced Radiation Service (Training) 80 classroom hours

Ultrasonic Inspection:
Conam Inspection (Training) 24 classroom hours
Automation Industries (Training) 40 classroom hours
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vance a la$ ion ervice
271 PLAINFIELD ROAD

EDISON, NEW JERSEY 08820

O_PERATING & EMERGENCY PROCEDURESP

RADIOGRAPHER

GERALD MUCHANIC, SR.
73 Remsen A'enue
Avenel, New Jersey

,

Ten years with Ad'anced Radiation Service.

Eighty hours of classroom training in radiation safety.

Has been emoloyed as a Radiographer for the oest year.
Is familiar with radiation safety in ha.gdling by-oroduct
material and transportation orocedures of this by-oroduct
material.

;
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