Lol 215 jguurag pll
d1aisll Jlygoto deold (j) Jourrag
Laigfodichaw ol S dyall asthU auyell atmll
Jblaoll 6 jlalg dollwll Gwaimd jS jo . ' .
dadlhl aiaw 20 Joleill
Online Training on
haill éclia (L4 drcledlll algoll alila’iaig)
Lo yhl3o prtaig jlcllg



CRISE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING
MEMORIAL uNvERSsITY WWWW.MUNM.CA/EMNGINEERING/RESEARCH/CRISE M
L

ducledlll algoll e drsu jli daol
ety hailly Imidileg




mJ: 1
SADEEM

o Yickd and

. ent
Uranmum Cont

algoll (Ju adllell o Lo
(o jlellg haillg ducledvil
Scliorsglall ole johio

CRISE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING
MEMORIAL UNIVERSITY VWWW.MUN.CA/ENGINEERING/RESEARCH/CRISE


https://www.nti.org/analysis/articles/cns-global-incidents-and-trafficking-database/
https://www.nti.org/analysis/articles/cns-global-incidents-and-trafficking-database/

bhaill 6 jag ywlidl dicledl algoll

J:I_J
SADEEM /7 |
-
o TO0C = A log R* 10(2.$-OAIGBXLOM) + ATOC l“
420 L Ll L Ll L L L
630 —
ol
—1
—
640 —
E —
—1
S
650 —
—1
660 —
670 —

CRISE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING
MEMORLAL UNIVERSITY WWWW.MUM.CA/ENGINEERING/RESEARCH/CRISE




I W
SADEEM ayall unglJ GJ.Jj.QJl duall

./

SRR AR
L N OORRRRR
: NN

dclexolll algoll (ju g Jall o
Jlg.n.llg iwioll duc uh

Luidi'i 6 j jcoll dicledwll

o N )uiu

)} ‘ nn.l

h l. o

CRIQE CENTRE FOR RISK, INTEGRITY AND SAFEI"I"’ ENGINEERIMNG
MEMOF =ity VWWL.MUN.CAENGINEERING/RESEAR

MEMORLAL
INIVERSIEEY



CRISE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING

MEMORIAL UNWVERSITY WWWIW. MUN.CA/ENGINEERING/RESEARCH/CRISE

TENORM Expected Exposure Location

—

duclewill algoll 2219’ (j4Loi
jlellg haill Geliua 8

@ TENORM Expected Exposure Location

Technologically Enhanced Radioactive Materials

mnJ: U




CRISE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING

MEMORIAL UNWVERSITY WWWIW. MUN.CA/ENGINEERING/RESEARCH/CRISE

&iglo &okao &199/942 oleo -

449 Cilbobad -r
duc lewlll Cibilaill JLEw
Jouua gl olon JAw e viwlgy -1+ jlellg haill delia 6 Gcilul

S jle cllg -€

J:J_LL X,
SADEEM 680 ol dual




CRISE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING
MEMORIAL uNvERSsITY WWWW.MUNM.CA/EMNGINEERING/RESEARCH/CRISE

Cibilaill dciladl yalsill g jb
baill éclia 6 dsclewll

D Land Disposal
) Abandoned Mine Disposal
D) Brial Disposal

D) Weil injection Disposal
Do«monw

mJ: 21U
SADEEM




CRISE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING
MEMORIAL unvERSITY  WWW.MUMNM.CAENGINEERING/RESEARCH/CRISE

Ukokad 4 diclewll algoll

ayal aujoll duall




drahull dicledlll Ciblaill paljo jhlHo

SADEEM

CRISE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING
MEMORIAL UNIVERSITY VWWW.MUN.CA/ENGINEERING/RESEARCH/CRISE




SA LU

aPE TA434
ol gataly ses Ne pARGon parrels of NOR! in L
ey Fracure (njection
BT EFE. 1amwTa¢\mm‘-ﬂ\un.. '} yhaits arE e L
Bk pimstead m‘t,mﬂmns ne-
P e e in it '\m‘wﬂd :m"mmm\ﬂ
\u,a.-—u,,-adu w I n:’; ‘;:o..ﬂu,..«r—'u v m'ﬁkdm‘:\ugy. the ue-E et e 0 T
Ll """‘“’ﬂ""“"*"““ s ‘_“ o G etz e Tris PO guities
"*“""““""3-‘,:"’5’«3 r,,..-'::’-f-?ﬁi‘. posieet S8 e A e
,,...a--_,...-«h- s = e \mﬂnhmaa u.dwhu\i.ndpn)mnmwﬁ
s .-t‘-"'r Iﬁr
-
munﬂu\mn
?-‘\ﬂmrd o el s Wocawd Fast oifshert of
et ph:ﬂu:\un in 1949 sl
g godt ol = il ol
} st ermirad n
s S o el
i and ° oo
we R w.ﬂumed °
sandy aln WS e LX)
5, alt of gt SOt st [ °
ki © maneriat [ X ] hd °
ware ﬂmsm-i}k ' ‘ ' l o l o
el & ol u l ‘ : ° ° '
ik tieall¥ “ gl - ° m ' 'a I e oo
e W 5 P ‘ I ' :
v raddd whih ¥ |
st Y Dovid oo o oo g °
o st °
o o u o0
= 9Ja.mll i |
[ [ X )
[ X ) l

i
) T
Wi salelf dis s o
agocist coneipBng i Dl 2008 i 6 s 13}
i wee a Sy wd sl e aharet e conel
ormatios ottt feesst=t o el i g was 0 o of 1o B
o formatios o W“‘_“‘““ w et gt wd | e DY Waer! nd s, & i
4 WA egrsndiv: z&nm“r saving o e ol 0 o End cand By a1
e, s A 4 gt wert expwnted persieet bt Y d Sep
rossare. T8 with e et apected 0 28 o wall CFF
Of\ﬁﬁa} \c:mn\l‘\ g W Aaay FrciEe Yo
ead ol Cara W3 Aravresd and
i 20 The cunal
wd \\\l‘-"-\ﬂ‘n 11

MEMOR LA
L UNMIVERS: ) ENT
MUMN R RIS
EERlNGI,EEg‘" AND S
HMCRI EMN
G



CRISE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING

MEMORIAL UNWVERSITY WWWIW. MUN.CA/ENGINEERING/RESEARCH/CRISE

TENORM Expected Exposure Location

d230illg 051l otraill
algall jhlhol 14 solisall
haill écliva (8 drclewll
Jicli

mJ: 21U
SADEEM

@ TENORM Expected Exposure Location

Technologically Enhanced Radioactive Materials




T Jblhollwan
SADEEM

/7

Hazard
N

. L2

‘ \ Known |0 ¢ Unknown |® Q‘cmﬂn\/ ol Ambiguous |9
\  Risks \ Risks \ j Risks .,'/

. E /

I YT 1

@ ccu?ag?‘v;al . 1: Radiation 9
\ Y/

|
o~ 1 /_
& i stockholder
: nb:gcd (scrent sts Scientists
N N\ ,
e
e
E3
Solution

] Nuc!eat \
Rae&oactrve
aste
Objective Dis
\ Mmp'?odn ’
NS

slock holder
ubluc
Ientlsls

\

P |

Legislation
& Inspection
Sensnl\.lly \o .I Probamlvshc B Data 3

CRISE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING

( \ / Regulations,
Example 0\[\ DGSlS @ k Afety ]
TSRS \.\- /) Barriers /

NS g =

MEMORIAL UNWVERSITY WWWIW MUMN.CA/ENGINEERING/RESEARCHICRISE MEMORIAL



Jblaoll p11ad

mJ: 1
SADEEM

/ \ - - \
!’/ \“l / / ~\.
Q /V * |‘ Quantitative ]
3 &, e
- = g

Accldent
(Crtical)

a Theory of o
Causation |

Incident
(Moderate)
Mishag
(Minor)

Naat Miss
(Inalgrificant)

Latent Causes

CRISFE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING
MEMORIAL UNIVERSITY  VWWW.MUN.CA/ENGINEERING/RESEARCH/CRISE MEMORIAL




mnJ:J_L

Cialgall da30i

SADEEM

=) 1 et

-/

| Eman server down for mors thand hours | Top level evant EV°m1 Evem, Evemﬁ! Event, Outcome
R Y
Or
(J) g Succeed
( l IH Suocm—: Goal achieved
(ana) Succeed a Goal not achieved
T Succeed
Mo sparo ﬁ Goal achieved
Fail I

; Goal not achieved
Fail

< Goal not achieved

- Fal

Data Validation
& Verification

CRISE CENTRE FOR RISK, INTEGRITY AND SAFETY ENGINEERING
MEMORIAL UNIWERSITY VYWWW . MUN.CA/ENGINEERING/RESEARCH/CRISE

MEMORIAL




TENORM Expected Exposure Location

[ —

Hazards Identification

Scenario simulation

Dynamic Update

Qualitative risk evaluation of l
non major hazards

System Identification

A

sl ¥

NO
< 8- A
Is it Major Hazard
Evaluate safety barrier performance
By calculating prior safety barrier
YES failure probability
Consequences evaluation using
8 event tree
L] =T :
~ ~ I LA “< T3
. - — = = Z AaiDlanl) 4y yatt) - ¥
—h e T — -
e - o Identify safety barriers
1 it Gl r o A\Arrrrrry -
. i "’l'l"’/ | Basic abnormal events:
- J_i‘ Sl = a Cumulative accidents precursor data '\ /
htha el u - —
L Ll 0 [ Introduce / improve safety barrier 4 N -
L] — e
= o NO Pl
u
C) e e [ - A Dynamic input update: YES -
= e . new abnormal event continue with prior risk analysis
____ for risk management
5
Lo
Is Cumulative risk evaluation
with sufficient certainty? -
Lik failure pi distr of YES
each safety barriers over 10 years Update failure probability @t=t+1
p(data/X;) ‘ ’
E‘ 1 Use Bayesian updating theorem to
ﬁ 08 EDSPB update failure probability for next time Likelihood failure p ility using
2 § 06 /_/—-—«"-"/ —=—1ISPB interval data based on rational theory 1) precursor data based on rational theory
& I
33 04 .,,.-«-—*-"’J. PPE&EDS [
é = 0.2 —N—EI?IISPB g’ |
3
£ 0= - 3
3 12345678910 VN
Nears Update Consequences evaluation by updating
o v = posterior failure probability in the event tree
Posterior failure probability distribution of each safety IFIN 1
barriers over 10 years ‘ BERAN |
P(XI/Data)
i s ) PO Risk estimati ST TETTOT S aTTE %
- o400 UK data) - fnsmens o4 - a1 1 - W I
& 0150 -
2 0300 P4
Z 0250
- 4“’\‘0
; 150
g o Risk reduction measures or Precautions principals
0000 Adaptive risk management Is risk acceptable
- | >
o ~ApEDSPB —a—IISPB —a-PPEAEDSFD ——EMSPB ——MAOPE YES

mJ: LU
SADEEM

dyall aslbl) dujoll dual



THANK YOU FOR YOUR ATTENTION

1L
SADEEM



