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Abstract

The widespread applications of radioactive materials and radiation generating
equipment in the field of industry, medicine, agriculture and research in India necessitated the
establishment of an efficient regulatory framework and consequently the Atomic Energy
Regulatory Board (AERB) was constituted to exercise regulatory control over the safe usage of
the radioactive materials and the radiation generating equipment.

The Atomic Energy Act, 1962 and the Radiation Protection Rules, 1971 promulgated
under the Act forms the basis of radiation safety in India and Chairman, AERB is the Competent
Authority to enforce the regulatory provisions of the Radiation Protection Rules, 1971, for safe
use of radiation source in the country.

AERB has published a number of documents such as Radiation Surveillance Procedures,
Standards, Codes, Guides and Manuals for safe use and handling of radioactive materials and
radiation generating equipment.

Apart from nuclear fuel cycle documents, these publications pertain to industrial
radiography, medical application of radiation, transport of radioactive material, industrial
gamma irradiators, X-ray units etc.

AERB safety related publications are based on international standards e.g. BSS, IAEA,
ICRP, ISO etc..

This paper outlines the methodology of regulatory control exercised by AERB for safe use
of the radioactive materials and the radiation generating equipment in the country.

1. Introduction
In India, there is a widespread and continuous growth in the use of the radiation sources

both radioactive materials and radiation generating equipment in the field of industry, medicine,
agriculture, research, teaching etc. and the enforcement of the radiation safety in the entire gamut
of applications of the radiation sources including their transport has been vested with the
Atomic Energy Regulatory Board (AERB). So far as the medical application of the radiation
sources in the country is concerned presently more than 800 medical institutions make use of
radioisotopes for teletherapy, brachytherapy, nuclear medicine etc. including 219 telecobalt
therapy units, 13 caesium teletherapy units, 45 remote after-loading brachytherapy units and Co-
60/Cs-137 tubes needles for the intracavitary and the interstitial radiotherapy. In addition to the
above, more than 600 nuclear medicine including the radioimmunoassy (RIA) laboratories, 19
medical accelerators and more than 35, 000 X-ray and CT medical diagnostic units are operating.
The major industrial application of the radioisotopes is in the field of non-destructive testing i.e.
the industrial gamma radiography and there are more than 925 gamma radiography exposure
devices. About 100 industrial X-ray units including high energy accelerators are in operation in
various places. Nearly 1000 nucleonic gauges incorporating very insignificant quantities of
different types of radioisotopes are in use in level gauges, density gauges, thickness gauges,
smoke detectors, well logging devices etc. Eleven high intensity gamma irradiation facilities are
used for radiation processing such as sterilisation of pharmaceuticals, vulcanisation of rubber,
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sludge hygenisation, research etc. and three facilities are under construction for food
preservation.

2. Regulatory framework
The regulatory framework for enforcing radiation safety provisions existed in the country

since the inception of the atomic energy programme and is being constantly improved over the
years to exercise effective regulatory control aimed for safe usage of the radioactive
materials/radiation generating equipment. The Atomic Energy Act enacted in 1962 by the
Parliament of India to provide for development, control, and use of atomic energy for welfare of
people and for other peaceful applications forms main basis of the regulatory framework. The
effective regulatory control over the radiation installations is ensured mainly by means of system
of issuing Regulatory Consent in the form of licence, authorisation, registration and approval
depending upon hazard.

a. The Radiation Protection Rules, 1971 (RPR)
RPR stipulates about 56 requirements for ensuring radiation safety which includes, inter

alia, requirement of licence for handling radioactive materials, penalties for contravention of
license conditions, the duties and function of Radiation Safety Officer (RSO) of each radiation
installation, inspections of new and operating installations, issue of surveillance procedures by
notification for specific practices etc. RPR is presently undergoing revision for incorporating the
current radiation protection philosophy as outlined in the ICRP recommendations of 1990 and
the Basic Safety Standard of IAEA.

b. The Atomic Energy (Safe Disposal of Radioactive waste) Rules, 1984
Radioactive waste management is based on the Atomic Energy (Safe Disposal of

Radioactive Wastes) Rules, 1984. These rules cover aspects ranging from the processes resulting
in generation of radioactive wastes to conditioning, storage and disposal of such wastes and
provisions exists for hospitals and laboratories. The regulatory consent in the form of
authorisation is mandatory for each person or installation prior to disposal of radioactive waste or
for their transfer to a waste management facility.

c. The Atomic Energy (Control of Irradiation of Food) Rules, 1996
The above mentioned Rules comprehensively covers the regulatory consent requirements,

the certification of the personnel authorised to handle radiation sources, the administrative
procedures to be adopted for use of radiation sources, the technical conditions and the managerial
aspects aimed at ensuring safety in the use and handling of the radiation sources, management of
the radioactive wastes and the irradiation of food. These rules were promulgated 1991 which
were later amended in 1994 and 1996 and these rules prescribe the technological conditions for
the food irradiation, the qualification of the Radiation Safety Officer, the Operators and the
Quality Control Officer, the various conditions for the operation of the irradiation facility, the
dosimetry aspects etc. The Certificate of Approval is issued after verifying that the design of
food irradiation facility conforms to the standards and qualified staffs are available for its safe
operation. Under these rules, the Competent Authority, i.e. Chairman, AERB issues Certificate
of Approval. Doses for onions, potatoes, frozen sea foods and spices are 60 Gy, 100 Gy, 5 kGy
and 10 kGy respectively.
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3. ATOMIC ENERGY REGULATORY BOARD
For effective enforcement of the various safety provisions for radiation sources to achieve

high standard of radiation safety, an independent Atomic Energy Regulatory Board has been
constituted by the Government of India in November 1983 by exercising the powers vested under
the Section 27 of the Atomic Energy Act, 1962 to carry out certain regulatory and safety
functions. AERB has powers to lay down safety standards for safety of radiation sources and
issue surveillance procedures under RPR for specific practices such as industrial radiography,
medical applications & transport of radioactive materials. AERB has set up an adequate
Compliance Assurance Programme for enforcing all the radiation safety requirements. Chairman,
AERB is Competent Authority to enforce radiation safety provisions in India.

4. RADIATION EQUIPMENT STANDARD
Most of the radiation generating equipment and devices containing radioactive materials

such as gamma radiography devices, etc. are manufactured in the country and these equipment
are required to comply with the AERB Safety Standards which specify the built-in-safety design
features to be incorporated in the design, manufacture and its operations, Quality Assurance
Programme, Probabilistic Safety Analysis etc. AERB has published Standard Specifications for
radiation equipment such as medical X-ray units and associated accessories, telecobalt &
brachytherapy units, medical accelerators, industrial radiography devices, etc. and these
documents have been prepared by AERB on the basis of the international standards. AERB
ensures compliance with these standards and it is an essential requirement for the equipment not
manufactured in the country to adhere to these AERB standards if it is to be used inside the
country. All radiation generating equipment are required to be type approved by AERB for use in
the country. Demonstration of compliance with AERB standards is mandatory requirement for
type approval.

5. REGULATORY CONSENT
The Competent Authority grants the Regulatory Consent in accordance with the provision

of the Section 16 and 17 of the Atomic Energy Act, 1962 and the Rule 3 of the Radiation
Protection Rules 1971 for handling radiation sources and the Consent is granted in the form of a
licence, an authorisation, a registration and an approval depending upon the hazard potential
associated with the different radiation sources. A licence is applicable to highest hazard radiation
sources and mere registration to lowest hazard sources while the practices and devices using very
small quantities of radioactive materials are exempted from Regulatory Consent e.g. consumer
products and the Consent for high intensity gamma irradiators, high energy accelerators, medical
teletherapy machines is in the form of licence valid for three years. Consent for brachytherapy,
gamma radiography is issued in the form of authorisation while for diagnostic X-rays, nuclear
medicine laboratories, nucleonic gauges, the registration in the form of consent is issued.
Consent is issued at stages viz. manufacture, possession, use, transport, disposal, import, export
or transfer of radiation sources and stipulates conditions such as validity, surveillance
requirements, submission of periodic safety status reports to the office of the Competent
Authority.

6. TRANSPORT OF RADIOACTIVE MATERIALS
The Radiation Protection Rules, 1971, the Radiation Surveillance Procedures for Safe

Transport of Radioactive Materials (1980) issued under the above Rules and the AERB Code for
Safe Transport of Radioactive Materials (1986) provides detailed regulatory requirements to be

13



complied with for safe transport of radioactive materials in India. The Safety Code is based on
the IAEA regulations for the Safe Transport of Radioactive Materials and the Code is undergoing
revision to incorporate provisions of IAEA Safety Standards Series No. ST-1 on Regulations for
the Safe Transport of Radioactive Material, 1996. The Centralised Emergency Preparedness
Plans and Response Procedures involving transport of radioactive materials are established in the
country.

7. INSPECTIONS AND ENFORCEMENT
The personnel authorised by the Competent Authority carries out periodic announced and

un-announced inspection of radiation installations, equipment and transport packages based on
the standard check lists available for each radiation practice and inspections are carried out for
the site approvals, during construction, pre-commissioning, commissioning, routine operations
and decommissioning of the facilities. In case of non-compliance with stipulated regulatory
provisions, appropriate regulatory actions such as mere warning to the institutions, suspension of
licence or its withdrawal, withdrawal of certificates of certified staff etc. are enforced according
to the nature of violations and severity of the hazards.

8. RADIATION EXPOSURES TO OCCUPATIONAL WORKERS
As the regulatory body in India, AERB is responsible for adopting the radiation dose

limits as recommended by the International Commission on Radiological Protection (ICRP) in
the national regulatory framework and AERB has been issuing the Safety Directives from 1991
onwards to adhere to the recommended dose limits of ICRP 60 (1990) from previous
recommended limit of 50 mSv/y in a phase manner. For the years 1991, 1992 & 1993 the annual
dose limits were set at 40, 35 & 30 mSv respectively and the effective dose limit for radiation
workers has been revised by AERB in 1994 such that the cumulative effective dose constraint for
five year block, 1994-98, shall be 100 mSv for individual worker. The annual effective dose to
a radiation worker in any calendar year during the five year block shall not exceed limit of 30
mSv and enough time to modify systems for compliance with limits has been given. It has been
stipulated that dose constraints for optimisation in respect of future radiation installations
including under design is 20 mSv in a year for occupational workers and 1 mSv in a year for
public. Effective dose exceeding 20 mSv in a year is considered as an investigation level.

9. UNUSUAL OCCURRENCES
In spite of the strict regulatory control on supply, use, disposal and transport of radiation

sources, a number of incidents have taken place in the country mostly in industrial radiography
due to non-compliance with the stipulated safe work procedures for each practice which lead to
improper servicing & maintenance of radiation equipment, human error, not making use of
radiation survey instrument and carelessness of workers. However, very few of these incidents
involved serious radiation injuries/excessive exposures to radiation workers and the public and
the majority of these incidents involved in using Ir-192 sealed sources while only a few incidents
are reported in the field of medicine and in the transportation of the radioactive materials. It is
mandatory requirement for the user to inform Competent Authority about occurrence of unusual
incident and AERB deputes its emergency team, if required, to the incident site for handling
emergency. Remedial measures are suggested to all similar type of radiation installation to avoid
recurrence.
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10. CONCLUSION
Radiation Protection Programme is in existence since inception of nuclear programme in

the country. Today, an adequate regulatory infrastructure is in existence to ensure radiation safety
in various applications. Nevertheless, regulatory programme is constantly reviewed taking into
account experience, newer national/international standards etc. and every effort is made to make
the programme more effective.
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