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Guvenlik Standartlari

Cesitli tesis ve faaliyetlerle ilgili tim alanlari kapsayan
guvenlik standartlarinin  ve destekleyici teknik
belgelerin gelistirilmesi

Insanlari ve cevreyi, iyonlastirici radyasyonun zararli
etkilerinden korumak icin tum paydaslara yénelik
sistem “

Teknik toplantilar, egitim faaliyetleri diizenleyerek ve

inceleme
misyonlari / danismanhk hizmetleri saglayarak Uye
Devletlerin bu standartlari uygulamalarinda

desteklenmesi

IAEA Safety Standards

protecting people and the environment
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ORP icin IAEA’in Radyasyondan Korunma ve Guvenlik Rehberi

 Mesleki maruz kalma kontroli, degerlendirme / S—
. ope . . . and Safety Guidance
izleme ve kayit gereklilikleri agisindan son yirmi yildir | _iaeasafety standaras

for protecting people and the environment

var olan istikrar T

Radiation Protection and E
. v e Safety qf Radiatiqn Sources: .
* Mesleki maruz kalma kategorisi igin i -
gecis neredeyse tum Uye Devletlerde = Zigcaisoe = |
basariyla uygulandi Gonery Sary Reuremens oot 2l
: mecccldREE
« Optimizasyon sistemi icin iyilestirilmis metodolojiler D pete... Qe EmE
« Daha fazla tesis/aktivite 0Ozelligi elde etme, FpS—
kisisellestirilmis, yuksek verimli ve glvenilir yontem
. s oo Occupational
ve yaklagimlar lehine ¢6zimleme Radiaton Protecion
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e Bununla  Dbirlikte, iyilestirmeler,  teknolojideki
ilerlemeler, “zorluklar ve firsatlar”
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IAEA - Mesleki Radyasyondan Korunma Programi

* Amag¢: Koruma ve guvenligi optimize etmek, radyasyona maruz kalmalari kisitlamak ve
isyerinde mevcut radyasyondan korunma tekniklerini uygulamak icin glivenlik

Standartlarinin gelistirilmesi ve uygulanmasi yoluyla ORP'ye uluslararasi uyumlu bir
yaklasimi tesvik etmek

* Hem yapay kaynaklardan hem de dogal radyasyon kaynaklarindan kaynaklanan dis ve ic
maruz kalmalar nedeniyle mesleki maruziyetin uygun kontroliint saglamak

— Bu, Ajansin kendi operasyonlarina radyasyon izleme ve koruma icin operasyonel
hizmetlerin saglanmasi yoluyla gerceklestirilir (ISO onayli, VIC'de 40.000 ve
Seibersdorf'ta yilda 25.000 ol¢iim ve 850'den fazla Ajans personeli dahil olmak b
zere yilda 3.000'den fazla mesleki olarak maruz kalan isciyi inceler)Through i
assistance to Member States in establishing, maintaining and, where necessary, S
improving programs for the radiation protection of workers e

— Faaliyetler calisanlari, isverenleri, diizenleyici kurum personelini ve radyasyondan
korunma uzmanlarini hedefliyor

— Calisanlarin radyasyondan korunmasi hakkinda 6zel bir inceleme hizmeti sunar




Calisma alanlari

Radiaten “
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Mesleki maruz kalma

Diinya capinda 24 milyondan fazla calisan takip ediliyor (%52 - 12,6 milyon,
radyasyon calisanlari dogal radyasyon kaynaklarina maruz kaliyor; %48 - 11,4
milyon, insan yapimi kaynak; 860.000 - nukleer endustri, 870.000 - endustri,
3,5 milyon - tibbi), sayilar artmaya devam ediyor

Cok oyunculu alan (kiiresel / ulusal diizey)
— lscilerin korunmasi icin gereklilikler (IAEA - ILO)
— Bakanliklar, Diizenleyiciler, iSG vb.

Guvenlik Standartlari - Mesleki olarak maruz kalan iscileri iyonlastirici
radyasyonlarla iliskili risklere karsi korumak - Genel amag

Safety Principles



http://nl.sitestat.com/elsevier/elsevier-com/s?ScienceDirect&ns_type=clickout&ns_url=http://www.sciencedirect.com/science/journal/01466453

ORP- Dosimetry

e Bircok farkli nicelik ve birimler
e Hassas ve dikkatli olmak gerekiyor

* Ayni konu/6ge hakkinda konustugunuzdan emin olmak

* Bir maddenin aktivitesi ile doz arasinda basit bir iliski yoktur

New Relation of quantities (whole body)

ICRP 110
ICRP 110 . — s
Physical Quantities
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Mevcut sistemin kavramsal eksiklikleri

* Bir derinlikteki doz (d=10 mm), E’ ile hesaplanmasi (tim vicud)

* Koruma ve operasyon buyuklikleriicin farkli fantomlarin kullanimi ve baska
bir kalibrasyon daha yapilmasi

* Deterministik etkileri (g6z mercegi, yerel cilt) tahmin etmek icin esdeger
dozun (Sv) kullanimi



Koruma ve Operasyonel Miktarlar

* ICRP risk, kisitlamalar ve limitleri
ifade etmek i¢in sogurulan doza dayali
korunma miktari Etkin Dozu tanimlar

* Bir cismin hacmi lzerinden
tanimlanan, élctilemeyen nicelik

* |CRU, bir noktada tanimlanmis ve
Olculebilir operasyonel miktarlar
onermektedir




Relation of Quantities

Ien? Physical Quantities s
F K, D U7

Protection Quantity Operational Quantities
Calculation Calculation
With With
Phantoms Phantoms

Numerical value for ﬁ Numerical value for
specified radiation field . specified radiation field

1

Measurement
Instrument response R (E,W)




Today

I‘R? & Physical Quantities | » V1 | cN
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Protection Quantity Operational Quantities
Effective dose E Ambient dose equivalent H*(10)
— Personal dose equivalent H,(10)
Calculation: % 0 Caleulation
Anthropomorphic AY - |l Geometric
Phantoms -
— Phantoms

[
E — jdEp ¢EphE(E ,inC*) # Hp(d, .Q.) — L dEpd.Q (pEphp (d, Ep,.Q)

r dE,dQ ®p h" (d, Ep, 2)

* incident directions: AP, PA, LLAT, RLAT, ROT, ISO ]—[*(d’ _Q) = _[J

For photons in kerma approximation t

Measurement
Instrument response R (E,£)




What changes ?

* Operational quantities from present to future:
* Change to anthropomorphic phantoms

M@=

e Better approximation of E by definition

e Also:

— Definition of quantities to limit tissue effects (local dose to skin and to eye
lens) as absorbed dose

— More radiation types, e.g. positrons, protons, pions...
— Much wider energy range




ICRU Report 95
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Protection Quantity Operational Quantities
Effective dose E Ambient dose H*
— Personal dose H,
Calculation: % o ¥ 9 Caleulation:
Anthropomorphic ¥ | ¥ @ "
Phantoms A Al Anthropomorphic
Phantoms
e U [P

* incident directions: AP, PA, LLAT, RLAT, ROT, ISO

Hy = [[ dQ dE, &g - hy, (Ey, a)

*

Measurement
Instrument response R (E, Q)




Improved dosimetry

t Individual monitoring of workers
A ,

I;/]o Control occupational exposure
Al

— Dose limits and Optimization principle

/N

ﬁ‘ Inform workers of their exposure
/%

Avoidance Behaviour Control

Dose Annual Limit
Effective Dose 20 mSv
Eye Lens 20 mSv
Extremities 500 mSv/year




Exploiting most advanced technologies

Monte Carlo Human
Simulations Computatlonal

Models

=S,

Computer Parallel CPU/GPU
Vision Computing




Doz Simulasyonlar

Personel hareketi izleme ve radyasyon alani haritalamasi
@D i
Motion Tracking % r ~
o ])7& Radyasyon
o 2%, ¥ | Kaynag Girigi
o © e ~ e
- y,
Hareket izleme Geometri

Doz

Hesaplamasi




Walking in footsteps for safety

* Radiation protection programmes

H H M Benefits and Challenges of
* Optimization Small Modulr Fast Reactors

Proceedings of a Technical Meeting

* Planning and training
* Instrumentation
* Health and safety in workplaces

* Online dosimetry

 Computer simulations including work simulations

‘ Staff Tracking

@

Wztar Tradang

* Processes including radiation exposure with
algorithms

’ Computational Phantom

* Radiological data across machines

Personal Dose Calcutation

e Robotics

e Digital integration



IAEA Safety Standards & Guidance - NORM in industrial processes

IAEA Safety Standards IAEA Safety Standards AEA Safely Standards

for protecting people and the environ ment

for protecting people and the envirenment |IAEA Safety Standards |IAEA Safety Standards

for protecting people and the environment for protecting people and the environm

for protecting people and the environment

Safety Guide on

Occupational
Radiation Protection

Jeanity spansaead by

Radiation Protection and
Safety of Radiation Sources:
International Basic

Safety Standards

Regulations for the
Safe Transport of
Radioactive Material
2018 Edition

Regulatory Control
of Radioactive Discharges

to the Environment
Jomtly sponsored by
© N

Management of

Naturally Occurring
Radioactive Material Radon

Protection of Workers
Residues Containing Against Exposure Due to

Specific Safety
Guide on
Application of
the Concept of

IAEA =

SRS, oEconEA, PAHO, UNER WO from Uranium Production

mPLOIVLE and Other A
S Safety Standards cover all aspects of safe management of NORM
dsnedll Unified voice for residue management, environmental protection,

Exemption

port-

the
e Narrow focus on worker protection pply

Radlation Protection STT0 atment

and the Management of
Industry

waste management, decommissioning, transport, etc.)

~ No.3

Radiation Protection
Measures in Work
Involving Minerals and

and NORM Residue
Management in the
Titanium Dioxide and

and NORM Residue
Management in the
Zircon and Zirconia

and NORM Residue
Management in the
Production of Rare

Protection in the
Uranium Mining and
Processing Industry

and Management of
NORM Residues in the
Phosphate Industry

Radioactive Waste in
the Oil and Gas Industry

TECDOC- A Graded
Approach to the
regulation of
NORM Residues

Raw Materials

Industries Earths from Thorium Related Industries

Containing Minerals

Emea (Duazs @aea Dinea

E)iaea

- E-Learning;
)\ 1 (ORP&NORM)
Occupational Radlation |AEA’ Open Learning
Protection Network
Management System

Weicame to Reguiatory Forum for Satety of Uranium Production ans NORM
{REGSUN}

....................

{HYIAEA Leaming Mansgeman: System



https://www-ns.iaea.org/tech-areas/communication-networks/orpnet/default.asp

GSR Part 3 Requirements on natural sources

TREATED AS Planned exposure situations

Mining and processing of raw materials that involve
exposure due to radioactive material

Mineral extraction, mineral processing facilities

Natural sources

— Material containing natural radionuclides above
specified level

— (U/Th decay chains > 1 Bqg/g; K-40 > 10 Bq/g)
— Rn-222 and Rn-220 & their progeny

* in workplace where radon levels above
reference level

e occupational exposure due to other
radionuclides in the uranium or thorium decay
chain is controlled as planned exposure
situation

Existing exposure situations —
reference levels

General reference levels (applicable to both
natural and artificial sources):

— Normally in the range 1-20 mSv/a
— Radon:

* Expressed in terms of radon activity
concentration in air

e <1000 Bg/m?3 in workplaces



Graded approach

One of the key principles in the GSR Part 3 (Req 6)

application of the requirements “shall be commensurate with characteristics of the
practice or source and with the magnitude and I|keI|hood of exposures

* Not limited with regulation /

Control Monitor | » Record

Particularly relevant for industries involving NORM

 Economic importance of industries

« Doses are generally (but not always) moderate (exposure pathways; Gamma
exposure — external, Radon/thoron and progeny nuclides — Inhalation, Long-lived
alpha emitters — Inhalation, Ingestion and Skin contamination)

e Potentially high cost of regulation in relation to reduction in exposure (exposure
levels are already low)

 The graded approach optimizes the use of regulatory and operator resources

e Regulation (and strategy) required when above certain levels




Guidance: GSG-7

* To determine the optimum regulatory approach

— consider, particular types of operation, process and
material in more detail

— a prior radiological evaluation of possible exposure

— consideration of the costs of regulation in relation to
the benefits achievable

— consideration of arrangements on control, monitor
and record of occupational exposure

 Exemption, notification, registration or licensing

* Consider in addition;
— Other regulations
— Non-radiological risks




Toolkit for Member States

cCupational ; adiation

AEA NUCLEUS 1 Contact Us
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OKYAR, Burdin
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Home

Welcome to ISEMIR
ISEMIR is the IAEA Information System on Occupational Exposure in Medicine, Industry and Research.
ISEMIR Interventional Cardiology (ISEMIR-IC) ISEMIR Industrial Radiography (ISEMIR-IR) ISEMIR NORM(ISEMIR-N)

Enter ISEMIR-IC » Enter ISEMIR-IR P i Lt Enter ISEMIR-N »
ISEMIR IC - 3 tool for intervent . SEMIR b estructive o SEMIR N o fustra

Occupational
Radiation Protection
Networks

ORPNET

Information System on
Occupational Exposure in
Medicine, Industry and Research

ISEMIR

Occupational
Radiation Protection
Appraisal Service

ORPAS

Occupational Radiation Protection Network (ORPNET) ==
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