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1. Radiation workers and
requirements by law and order

e
No. of radiation Units: ~ 60,000 o -
'}\ e
most of them are located in eastern region. e
S
No. of radiation workers: Legend - facilities
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increasing in NPPs.
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Distribution of radiation workers in
hospitals in China in 2012

Distribution by job (CRRW data, 2012, 223 thousands.)
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Regulatory agencies and their duties

Respansibility mainly on Health:
Dccupational Health Evaluation

. " . — Qeeupational Health Administration (medical institution)
National Health and Family Planning Commission] Haalth Surveillance and Health Care

(NHFPC) | Occupational Disease Diagnosis

Regulatory Agencies on
Nuclear Safety and Security

~ State Administration of Work Safety

Individual Maomitoring

Respansibility mainly on Environment;

Ministry of Environmental Protection Bt e, st s civke g

Radiation Safety licensure

(MEP) |

Responsibility mainly on Radicactive Source Security

u Ministry of Public Security Security of Storage

1 Security of Road Transportation

(MPS) N

Responsiblity mainly on Work Safety concerning radiation:
Occupational Health Administration (except medical institution)

(SAWS) 1



Main authority and duties concerning
the control of occupational exposure

National Commission of Health and Family Planning
(i.e., the former Ministry of Health): supervision and
regulation of radiation workers in medical field;
accreditation and regulation of individual monitoring
service provider

State Administration of Work Safety: Supervision and
regulation of radiation workers in all other fields;

Ministry of Environmental Protection: supervision and
regulation of radiation source safety;

Ministry of Public Security: Security of radiation
source



Law on Prevention and Control of

occupational disease
%

#@ Adopted in 2001, putin

a force since May 1, 2002

Amended extensively in
2012 (re-arranged the
supervision and
management function
among the various
ministries and agency).

RN LSIERTEL T Article 26, 34, 35 and 36,
b s P 16 clear requirements for

| individual monitoring,

| notification of occupational
R A health hazard, education and
training, health examination




Health Ministry Order No. 55 on administration
of occupational health for radiation workers

* More detailed requirements
are presented in ministry-
level document, i.e. the No.
55 order by Health Ministry.

G L o  Adopted on March 23, 2007

e Putin force since November
1, 2007

e 7 chapters 46 articles




Main contents of No.55 administration of
occupational health for radiation workers

— Pass the training and text before taking the radiation work,
and renew the training every 2 years

— Health checkup before taking the radiation work, and
renew the checkup every 2 years

— Holding the Certificate/pass
— Covering by individual monitoring (IM)

— may take 2-4 weeks special leave, and receive special
allowance

— Diagnosis and treatment of disease caused with
occupational exposure to ionizing radiation
— Others



2. IM service and central
register/database in China
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National standards for IM

Specification of individual monitoring for
occupational external exposure (GBZ 128-2002)

Specification of individual monitoring for
occupational internal exposure (GBZ 129-2002)

Specifications of individual monitoring radioactive
contamination at occupational worker’s skin (GBZ
166-2005)

Performance testing criteria of personal dosimetry
for external exposure (GBZ 207-2008)

“Performance testing criteria for radio-bioassasy” is
being drafted.



IM service providers

e 203 certificated IM service providers are now running;
increased from 190 providers in 2009.

— Medical field: 80% (CDC/institutions of prevention and
treatment of occupational disease)

— Nuclear cycles: Several providers act as self-serve in nuclear
facilities, 1 service provider for uranium miners.

— Commercial ones developed well

— All can measure X/y radiation
— 23 can measure neutrons, 12 for beta surface contamination
— 2 can measure internal exposure



IM service providers

* Most of the providers are small, only about 10
covers more than 4000 radiation workers, about 3
covers 10,000 workers

Number of radiation workers monitored
annually by each service provider

« >1000 workers, o AARRBRELR BN A
30 providers

 >4000 workers,
10 providers

 >10,000 workers, L LI T —
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TLD badges and materials

TLD: Record dosimeter
EPD: Alarm and ALARA

e TLD materials: >95%

service providers use
LiF(Mg, Cu, P)

* Chips or powder
 Hp(10), Hp(0.07)




National dose registry



Establishment of national dose registry
with IAEA help

In Aug 2004, IAEA ORPAS strongly suggested China
to establish a national central database, and
improve QC/QA of IM
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Establishment of national dose registry
with IAEA help

* The China Registry of Radiation Workers (CRRW) began
to be built since 2005 under IAEA CPR Project
(CPR/9/037, CPR 05047)

— SV to Canada, Germany, Australia

— Fellowship to Germany, Australia
— Visited dose registry in Japan

* The objectives of CPR Project 9/0/37:

— To establish a national management system for
individual monitoring and health registry covering all
various fields including medical practice, industrial
and research practice and others.

e At the same time, National Institute for Radiological
Protection (since 2005) and Ministry of health (2009)
provided funds to develop the system



Structure of System: offline PC version + web version
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CRRW was officially released by Ministry of
Health in Nov. 25t 2009
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IM coverage rate

e Stable increase since 1985

* In 2005, the coverage rate is 62.8% in
nospitals. Now it is 90% in hospitals.

* However, a big difference exists in different
regions and industries.
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Annual dose per worker (mSv/a)
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Note: The data during 2009-2012 comes from CRRW.



Averaged annual dose (mSv)
for radiation workers in medical field
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3. Occupational Dose Record
Management requirements

 Law on Prevention and Control of
occupational disease: Articles 21 and 37:
Employer establish and keeps the IM records.

* Ministry of Health, Order #55, Article 11,
Employer establish the IM records and keep
them for the worker’s lifetime.



Record of IM results in Radiation

worker’s pass, but bad practice
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Uniformed IM Report & suspicious data inspection sheet,
but no requirement for keeping the glow curve from the TLD
reader as permanent record
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* The employer keeps the IM reports, which
provided by IM service provider, usually 1
report for three-month period, 4 reports in a
vear, for each worker

* Paper-based documents, no electronic
version, no very good backup system, no
duple copies



4. Summary and challenges

There are more than 300,000 radiation workers
among 60,000 employers in China.

Since 1985, IM coverage rate increased
significantly , about 90% in hospitals by now.

China’s national registry system for radiation
workers (CRRW) has been developed and put in
place since 2009, but still need to be improved.

QA/QC of IM need to be improved, especially for
internal contamination monitoring.

— support competent services, more big service providers?
— proficiency testing, intercomparison



4. Summary and challenges

In 2014, the first intercomparison of WBC measurement and dose assessment
among China’s 10 NPPs was held by CIRP and Daya Bay.

» 14 WBC equipments participated.
» BOMAB-CRAM (Chinese Reference Adult Male) phantoms

» filled with six radionuclides, based on ISO 28218-2010.

~ CIRP
~ (Taiyuan)
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(2013)
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A

TianWan

QinShan-phase I, II, Il
SanMen

NingDe

Daya bay, LingAo phase-l,

1
Yangjiang

More information please refer to : liuliye@cirp.org.cn



4. Summary and challenges

* Expand the scope of radiation workers
(Miners and aircrew workers)

— 4 millions non-coal miners in China.

— 15% of the underground mines exceeded 1000
Bg/m?3. Currently no radon monitoring.




4. Summary and challenges

* weakly penetration and Eye-lens dosimetry

— An investigation research project (2014-2017) has been
initiated by CIRP & CNNO (the CNNC'’s operators of NPPs ).

* The ratio of Hp(3)/Hp(10), Hp(0.07)/Hp(10) in PWR/Candu NPPs.
 Field characterization, beta/gamma energy spectrum, source term.

e Eye-D dosimeters for measuring H(3) were purchased from Radcard.

* The first measurement campaign was just finished one week ago,
data analysis is on-going.

More information please refer to : liuliye@cirp.org.cn



Thanks for your attention.

E-mail: gfusun@gmail.com



