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reguire a passing grade of at least 75 L. Any incorrect
answers shall be reviewed with the Trainee to ensure he
understarids the material. A tvpical Assistant Radio-
grapher Exam is included at the end of Section V.

2) practical erxamination - upon successful completion of the

written examination., the Trainee shall demonstrate a work-

ing knowledage aof survey technigques, boundary posting,
eguipment ogperation, and emergency oprocedures Lo the
satisfaction of the RBO or Training Director.

Training of Assistant Radiographers to be Radiographers

classroom training - 40 hours. divided as follows:

1) Duties and responsiblities of radiographers (1.0 hour)
2) USNRC Rules and Regulations (2.0 hours)
3) MCI Operating and Emergency Procedures (6.0 hours)
4) Fundamentals of Radiation Safety (4.0 hours)
a. characteristics of gamma radiation
b. units of radiation dose and guantity of radiocactivity
c. hazards of exposure to radiation
d. levels of radiation from licensed material
e. methods of controlling radiation dose
%) Radiation Detection Instruments (3.0 hours)
a. use of radiation survey meters
B survey technigques
c. use of film badgen and dosimeters
&) Operation of Radiographic Exposure Devices (B.0 hours)
a. Tech/Ops 660 Iridium 192 Exposure Device
b. Tach/Ops 726 Cesium 137 Exposure Device
t. TYech/Ops 444 Cabalt 60 Exposure Device
d. Picker 590 Cobalt 40 Exposure Device
7) Inspection., Maintenance and Calibration (5.0 hours)
& inspection and maintenance of exposure devices
b. leak testing of radicactive sealed sources
Ew calibration of survey instruments and dosimeters
s source changing instructions and procedures
H5) Transportation and Storage Procedures (2.0 hours)
9) Radiographic Field Locations (3.0 hours)
10} Case Histories of Radiography Accidents (2.0 hours)

11) Reporting of Defects and Nonconpliance (1.0 hour)

~,

12) Recordkeeping requirements (3.0 hours)

pn-the-iob training - 3 months, during which time Lthe
prospective radiographer shall witness the operation of
radiographic exposure devices and related equipment by a
qualified radioarapher and shall personally use such devices
and equipment under the direct supervision of a radiographer.
He shall demonstrate proficiency in the following areas:

1) use of personnel monitorinag devices

2) radiation survey technigues

3) posting and surveillance of radiographic sites

4) operation of Tech/Ops 660 Iridium 192 Exposure Device




3) operation of Tech/0ps 444 Cobalt &0 Exposure Device
&) operation of Ficker 390 Cobalt 40 Exposure Device

7) aperation of Tech/0Ops 726 Cesium 137 Exposure Device
8) calibration of Buwrvey Instruments and Dosimeters

F) ieak testing of sealed sources — swab samples

10) emergency procedures

11) recordkeeping reguiremnents

This training will be supervised by the Radiation Safety
Dfficer. The praspective radiographer shall observe at least
40 radiographic operations performed by qualified radiograph-
ers and shall perform at least 20 radicgraphic coperations
under the direct supervision of a gualified radiographer.

examinations

1} written examination - in order to gualify as a Radiograph-
er, the candidate shall be given a witten examination
upon campletion of the classroom and on-the-job training.
This exam will consist of 50 questions. with a minimum
passing score of 80 A. Emphasie of the exam will be on
the safety aspects of radicgraphy and the Radiation Safety
Officer will have the decretion to decide whether certain
key areas OFf the examination must be answered carrectiy 1n
arder to pass the exam, regardless of whether the test
score is 80 A or higher. All incarrect answers will be
reviewad to ensure the candidate understands the material
covered. A typical Radiographer Exam is included at the
end of Section V.

2) practical examination = upon successful completion aof the
written ernamination., the candidate shall demonstrate his
knowledae and proficiency of the subjects covered in the
training to the satisfaction of the Radiation Safety
Officer. A sample Practical Exam Cheklist 1s included at
the end of Section V.

New emplovees with radicgraphic experience

Magna Chek will take the following measures before assiagning new
enplovees to radiographic operations, regardless of previous work
history:

@ o

Record work experience. previous training, and radiatian
history. Substantiate by telephone contact with previous
anployer, i+t possible.

Train enplovee in MCI Operating and Emergency Frocedures
and use of specific radiographic equipment utilized at Magna
Chek (survey instruments, exposure devices., etc.)

Administer witten and practical exams, The extent of any
additional training necessary will be determined by the RS0 or
Training Director.
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40 NORTH AVENUE PSR
A (Y L0 05 BURLINGTON. MA 01803 { 518
(617) 272-2000
; ~ LEAK TEST

PO No

Co Name
Street NRC or
State License No

City State
Projector

Model No Senal No

Source §
Model No Serial No Curies

IR-192 CS-13 Other

Wipe
Performed By

The United States Nuclear Regulatory Com
mission requires that radiographic sources be
tested for evidence of leaking at the time of
manufacture and thereafter at not more than

six-month intervals
The amount of removable contamination

mus! not exceed 0 005 microcuries If the test
shows more than 0 005 microcurie of remova
ble contamination. the source and equipment
must be immediately taken out of service and

e repaired or be disposed of Please note that
\is source must be tested again on or before
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DISTANCE CHART FOR IRIDIUM **°

5 Distance In Feet
. Unshielded 25" Lead Shielding .5" Lead Shielding
2 mR/hr 100 mR/hr 2 mR/hr 100 mR/hr 2 uR/hr 100 mR/hr
A B c D E F
CURIE
peva—— 1 55 8 28 L 17 3
10 172 25 86 13 53 8
20 23 35 121 18 75 1
25 272 39 136 20 84 12
30 298 L3 149 22 92 13
35 322 L6 160 23 99 1k
) 3hk L9 172 25 106 15
L5 365 52 183 26 113 16
50 385 55 193 28 119 17
55 403 57 202 29 125 “"18
60 k21 60 211 30 130 19
. ‘ 65 438 62 ' 219 31 135 20
70 s 65 228 33 140 20
5 W71 67 236 34 145 21
80 486 69 243 35 150 22
&y 501 T 251 36 155 22
90 516 73 258 37 159 23
95 530 75 265 38 164 24
100 Suk 17 272 39 168 2l
105 557 19 279 Lo 172 25
110 570 81 285 L1 176 25
115 583 83 292 L2 180 26
120 595 85 298 L3 184 26
FORMULAS: X=CURIE STRENGTH :t\lm I;i;t;:c;: TI:e r;::r:::
RTINS L i Wsle oot
B=\55x
St " \/73_-7"52
i p = \V1h.75 x
E = V280 x

F = \/5.605 x
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TABLE |
. PART A 110m Ci 137Cs

DISTANCE IN AIR DISTANCE W ATTENUATOR
DOSE (mre/hr) (o] IN (] IN
1500 15.3 6.03
750 21.7 8.53
500 26.5 10.45
250 375 14.77
150 48.4 19.06
75 68.5 26.97 15.3 6.03
50 83.9 33.03 18.8 7.40
25 118.7 46.73 26.5 10.45
15 153.2 60.31 34.3 13.5
1.5 216.6 85.28 48.4 19.06
5 265.3 104.5 59.3 23.35
25 375.2 147.72 83.9 33.03
2 419.5 165.16 93.8 36.93
PART B 106m Ci 137Cs
1500 14.9 5.89
750 21.2 8.33
500 25.9 10.20
250 36.7 14.43
150 47.3 18.62
. 75 66.9 26.34 15.0 5.89
50 82.0 32.28 18.3 7.20
25 115.9 45,63 25.9 10.20
15 149.7 58.94 33.4 13.15
7.5 211.7 83.35 47.3 18.62
5 259.2 102.05 58.0 22.83
in, 366.6 143.33 820 32.28.
2 409.9 161.38 91.7 36.10
PART C 100m Ci 137Cs
1500 14.6 5.75
750 20.7 8.156
500 25.3 9.96
250 35.8 14.09
150 46.2 18.19
75 68.3 26.89 14.6 5.75
50 80.0 315 17.9 7.05
25 113.1 44,53 25.3 9.96
15 146.1 57.52 32.7 12.87
7.5 206.6 81.34 46.2 18.19
5 253.0 99.6 56.6 22.28
25 357.7 140.55 80.0 31.5
2 400 157.5 89.4 35.20




PART D 95m Ci 137¢Cs

@

DISTANCE IN AIR

DISTANCE W ATTENUATOR

DOSE (mr/hr) c™m IN c™m IN
1500 14.2 5.59
750 20.1 7.93
500 24,7 9.71
250 349 13.73
150 45.0 17.72
75 63.7 25.08 14.2 5.59
50 78.0 30.71 17.4 6.85
25 110.3 43.43 24.7 9.71
15 142.4 55.9 31.8 12.52
7.5 201.3 79.25 45.0 17.72
5 246.6 97.09 55.1 21.69
25 348.7 137.28 78.0 30.71
2 390.5 163.75 87.2 34.33
PART E 90m Ci '37¢s
1500 13.9 5.47
750 19.6 7.71
500 24.0 9.45
250 339 13.35
150 43.8 17.25
75 62.0 24.41 139 5.47
50 75.9 29.8 17.0 6.
25 107.3 42.25 24.0 9.45
15 138.6 54,57 31.0 12.20
1.5 196.0 72.17 43.8 17.25
5 240.0 945 53.7 21.14
2.5 339.4 133.62 75.9 29.88
2 379.7 149.21 84.9 33.43
PART F 85m Ci 137Cs
1500 13.5 5.31
750 19.0 7.5
500 233 9.17
250 33.0 13.0
150 426 16.77
75 60.2 23.70 13.5 5.31
50 73.8 29.05 16.5 6.49
25 104.3 41.06 23.3 9.17
15 134.2 52.83 30.1 11.85
7.5 190.4 74.96 42.6 16.77
5 233.2 91.81 52.0 20.47
2.5 328.6 129.37 73.8 29.05

2

368.8

145.20

825

325











































MAINTENANCE

onnector— Exploded View

Figure /A~ Rear End Plate and Control Unit C

Figure | B - Lock Assembly- Exploded View
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