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* Pierre Curie’s self-inflicted severe skin Curie’s

self-reaction to radium. (1903)
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« Gamma Devices with sources of 192r, 75Se, €°Co
— Contain 0.1 — 5TBq of 8Co, '92|r, or 137Cs
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 NDT Radioactive Sources and some properties

Source, t¥2 Pseful Working Range in Steel (mm)
« 0Co | Sy 1.17-1.33MeV__
. 92 | Hd 206 - 612KeV
« ™Se [120d] 07- 4d01KeV
« VL | 32d| 63 - 08KeV
« P0Tm (129d|_ 52 - 84KeV
« B3Gd |242d | 41 - 103KeV

0 20 40 60 30 100 120

Gamma Radiography Using Selenium-75
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» Radioactive Sources and some properties

Half Value Layer (cms) | Tenth Value Layer (cms)
Isotope
Lead ‘ Iron ‘Concrete‘ Lead ‘ Iron ‘Concrete‘
192]p 0.6 1.3 4.6 2.0 4.3 14.7
60Co 1.2 2.0 6.6 4.0 6.9 20.6
169Yp 0.26 0.95 0.29 1.8
"Se 011 | 08 3.0 0475 275 9.0
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The shielding of source containers must
remain intact following any credible accident
or incident. The shielding of this container
(right) remained intact following a severe fire
at the licensed premises.
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Has three main components:-
» x-ray tube assembly;
« x-ray control panel;

* high tension (HT) cables.
S=

4
=

Generatox
Raps Gonare

r

sa .
-
Savwn

6/17/2021 Osama Anjak 37

aucle bl Solg=ll

6/17/2021 Osama Anjak

38

21 « > 20

19



NDT Training Course Level 1 21 02~ 20

Ao lady) Lily oo ddla o

Aelaty) L ks
s NS 200 G ST s ¢ 28 79 Lalidl 4 4 B (31 by Ll g8 (B Sladl gl Guala —
. gslad)

.Co-60: Half Life = 5.28 yr, Photon Energy =1.25MeV)) 60-<dl 8l pais adiiuy slad) g3 jlga —
Ll sagall Lol Aalaa S 5 isa ) QAN L e GLEI JA3 21987 el 13 2 o
SEY) o had B g o (99 B AS 5 g S Ladaal Cu N e lady) Al Sleas ol JBL
ully o<l gwchiuwﬁéﬂlqmuj\ dﬁi\ﬂSYJ&Jwiﬁ\&eﬁegi@jd}&gA‘g .
L)
Sl L 7 sy (Al asabs ) B s Lo Unian) LagliS) ¢ paabua ) DAY s laiiy ol o

Uags M cdian Al delady) &l gal) jhaf gaa) cilay Ua oy W Sy U gkl M) Jgaghl a3 o
Jaa

6/17/2021 Osama Anjak 39

Lelady) il e Lsla o

60-Cllssl) jaic (5 gau9 (SladY) Zoall g o
A.375KCi < &aal) g i elady) bl —

6/17/2021 Osama Anjak 40

Ossama ANJAK 20



NDT Training Course Level 1 21 02~ 20

Ao lady) Lily oo ddla o

cggl\i.ybjuhuJL..':J':L'\:uJ)@i“ﬁ,@\@;}g&;@hﬂ\ﬁu&ﬁde\é .
,SM\M@;A,&;,:&@B\

cAadiall Balall Glldy datise 45 glal) Lguails Lgitde J glidy W any Aldkal) caald o
Aafaal) g3 Balalls e e oy cuald Liatiy o

M.Au@uh M‘ Gmeﬁs-\ﬂ\ﬁlﬁ}ﬁiéﬁﬁ .
Ll g Ll gaa ol Al ) Ja ) Andiall Balal) £ Jal Aza culitiy —

e JS () (Sl i) agan 1618 o830 Balall Jlan ALl sla Gag cundl g5 o
A A (B s g Aaadl A Byse 3kl B dadial) Salal) U] Cian g d88 4] ) gl
.S 60 wi

6/17/2021 Osama Anjak 41

Lelady) il e Lsla o

Aadiall 3 gall 43y jhad o cile gSal) (e ciatd Lalad) o

JS il A jla (4l 98 cila gSall Qe @ jual Aalal) oda e o
Laga g A Ledlarind 48y yha g alulf Lgd a0 8 g (ha daiall ) gal)
L paldill Ll ) g Leda elgi) Fag

6/17/2021 Osama Anjak 42

Ossama ANJAK 21



NDT Training Course Level 1

Ossama ANJAK

Industrial Radiography Accidents ‘;.GLLAS\ Jﬁjﬁéﬂ‘ d‘éﬁ gé #MY\ &Jbﬂ\ .

*|IAEA Safety Report
Lessons Learned from

Accidents in Industrial Reports Sareig
Radiography. Series No.7: &) No.7

* 43 cases; 9 involving the
public or other non-
radiation workers.
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Industrial Radiography Accidents ‘;GLLAS\ spaill Jlaa gé 3-,,91-’-‘1‘\1\ Sl galdl o

US Nuclear d3adall iy gl) & 48 ) dalud) Cilplan) Cua o
:Regulatory Commission
1971-1980 3 sl & cuab g (Ndolad) dhsla 48 llia —
Gaadl) (5 a9 8N Gl B cild gl (e 330 5 3 pkad cililual oo E3Y) AT

Minvolving doses greater than 50 mGy to the whole bodly or 750
mGy fo a part of the body. (Ref: NUREG/BR-0024). Many

accidents may go unreported because those responsible fear the
legal consequences.
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Results of Dose Estimations

Jalad) Lgd et A cile jal) s

Absorbed doses of 7.41 Gy and 17.56 Gy in the thumb and index fingers
using a left hand physical simulator.
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137Cs industrial
radiography source;
Argentina 1968
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Doses

* 17000 Gy (localized)
* 1-8 Gy (internal organs) 20}
+ 0.6 Gy (head) \

137Cs industrial radiography puewre el SN
" ! 1
source; Argentina 1968 00515 EN RAD.

n.oool

400,000

FUENTE (posicitn de piel )
4/5 del tiempo |
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Industrial Radiography Stsall i guaill Jlaa & delady) &l gall o

Accidents

192]r o 933 Y) (10 siiaal oy puaill (8 aa] (2 25 1999 gl o

Yanango, Peru 1999

1.37 TBq '92Ir.

2 days after accident;
blister on upper thigh.
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Industrial Radiography Stikall s gaill Jlaa B delady) & gal) o
Accidents
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Source not properly secured. Loss not apparent for 6 hours.

Skin dose at 1cm estimated at 10 kGy; right leg amputated.
The worker’s wife and two children were also exposed.
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Causes of Accidents
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