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Abstract
A Regulatory Programme to monitor safety of activities involving radiation sources,

implies the existence of a Regulatory Authority empowered by legislation to issue radiation
protection regulations and to monitor compliance with those regulations. An core element of
the programme is a system of notification and authorization (registration and licensing),
inspection and enforcement. The efficiency of this system is largely dependent on the
availability of reliable information on the inventory of radiation sources and installations, the
administrative status of the facilities (authorization), prompt processing of inspection reports
and follow up of regulatory actions, including monitoring deadlines. Essential data relevant
to safety, such as personal dosimetry for occupationally exposed individuals, inspection
findings and incident reports would provide, in addition, an insight on the overall safety of
the country. A simple but comprehensive Regulatory Authority Information System (RAIS)
linked to the authorization and inspection process will largely facilitate regulatory decisions
and actions. A readily available and reliable information from the various regulatory
activities will facilitate planning, optimization of resources, monitoring safety related data,
disseminating safety information, making decisions and follow up regulatory actions
including monitoring dead lines. The implementation of the system in more than 50 countries
will contribute to experience exchange and harmonization of regulatory activities.

1. Introduction
An adequate regulatory safety infrastructure requires the existence of a Regulatory

Authority, established by legislation and a Regulatory Programme, which consists of the
following basic elements:

• Regulations, which establish the requirements and standards of safety
• System for notification and authorization (registration and licensing)
• Compliance monitoring, including inspections
• Enforcement actions to compel compliance with regulatory requirements
• Investigation of accidents and management of emergencies
• Dissemination of information related to the safety of sources
The Regulatory Authority needs prompt and updated key information for the planning

of these activities and for ensuring confidence that resources are optimally used. This
information consists of : location and ownership of all radiation sources, so that no source
escapes the control; the authorization process; classification of facilities by frequency of
inspection according to risk level; follow up of findings of inspection and enforcement
actions, including monitoring of dead lines; knowledge of average dose values for
occupational exposure. Finally the Regulatory Authority needs to periodically report on its
activities and on the safety status in the country.

With these needs in mind, the IAEA has developed the Regulatory Authority
Information System (RAIS), which is being simultaneously introduced in 53 countries,
receiving assistance under the Model Project on Upgrading Radiation Protection
Infrastructure, but is available to other countries upon request. The design requirements were
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that the system should be simple to ensure prompt and regular updating; and comprehensive
enough to avoid parallel systems on the same issues that otherwise would naturally emerge.
The system should also be flexible enough to be suitable to various size and complexity of
regulatory programmes. The RAIS consists of five modules that are described below.

MODULE 1: INVENTORY OF RADIATION SOURCES AND INSTALLATIONS
Module 1 includes the location and relevant data of each individual source and radiation

generator, as well as the installation to which the sources belong. The basic report provides a
list of all sources within any installation, classified by practices. RAIS is particularly useful
for dissemination of safety information to licensees, for example, a warning or a request for
action to all facilities that use given type of equipment, or to all installations having a given
practice (for example, all radiotherapy installations).

RAIS keeps track of sources that are associated to an equipment, which is especially
important, when sources are replaced and the associated equipment remains at the facility,
with the new source. It also allows for multiple sources associated to a single equipment (as is
the case for source trains in remote control brachytherapy). The system provides the history of
a source, in cases that sources are transferred to another facility or are returned to the origin or
sent to be managed as radioactive waste.

It is not practicable to keep centralized updated records of movement of sources of short
lived radionuclides or unsealed sources. An example are Mo-99/Tc-99m generators that are
received every week and diluted for many patients, or Ir-192 wires that can be cut into smaller
sources as needed. This is not a limitation of RAIS, but a limitation of the nature of the
subject. Inspectors will have to look at the records at the installation. RAIS indicates, in this
cases, the maximum authorized activity, as an aid for the regulatory control.

MODULE 2: AUTHORIZATION
The system keeps track of the administrative status of the authorizations, from the

application until the authorization is granted, with intermediate steps, such as requests for
additional information from the applicant and pre-operational inspections.

Registrants and licensees may apply for modifications or expansion of an existing
authorization, or total or partial decommissioning. To cover these possibilities, the system
keeps the administrative history of the installation. If a source is being transferred to another
installation, RAIS will request entering the authorization data of the recipient, to ensure that
only authorized users may receive sources. The history of a source is kept as well.

The actual document of authorization can be prepared through RAIS. If this approach is
followed by the Regulatory Authority, it would benefit from updating of RAIS data at the
same time the authorization is issued.

MODULE 3: INSPECTION AND ENFORCEMENT
The frequency of inspections should be tailored to the potential exposures (the type of

practice) and to the safety history of a given installation. This implies to classify the practices
in categories of risk and to record the history of inspection findings. Both elements are part of
RAIS.

Basic reports include a list of inspections made within a certain period of time and also
those that should be carried out in a coming period (it should be noted that average frequency
does not imply inspection after a fixed period or dates; inspections should be either
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unannounced or notified), classified by practice and geographical location. In addition,
enforcement actions and dead lines are kept as well.

Inspection reports and follow up document can be prepared through RAIS. If this
approach is followed by the Regulatory Authority, it would benefit from continuous updating
of RAIS data.

MODULE 4: PERSONAL DOSE MONITORING
The Regulatory Authority needs information on occupational exposure for monitoring

safe operation. Dosimetry services may be governmental, but also private institutions,
monitored by the Regulatory Authority. In any case, summary reports or, in some countries,
the complete individual dosimetry data are available to the Regulatory Authority.

The quantities used in individual dosimetry have to be consistent with the quantities in
the International Basic Safety Standards for Protection against Ionizing Radiation and for the
Safety of Radiation Sources. The use of RAIS presumes that dosimetry services report doses
in operational quantities such personal dose equivalent Hp(d). For assessment of effective
dose, the value Hp(10) is the most relevant. Depending on the type of radiation, a conversion
factor to estimate effective dose from personal dose equivalent, will be needed. RAIS will
then perform the automatic computation, provided that Regulatory Authority decides on
practice specific conversion factors.

When protective clothing is used, such as lead aprons, and heavy workload as
interventional radiology, a person may wear more than one dosimeter; each of the dosimeters
will have a different conversion factor to account for its contribution to effective dose. For
this purpose, RAIS allows for more than one dosimeter and more than one conversion factor,
to automatically calculate effective dose as a linear combination of both values.

In addition, monitoring local dose (eye lens, skin) may need separate monitoring, the
personal dose equivalent can be evaluated for different depths, such as 3 and 0.7 mm. RAIS
allows therefore for those circumstances as well. Finally, a person may work in two different
facilities, for which both dose records are to be kept separately. The system provides the
history of the workers as well.

RAIS provides comparison with reference levels such as dose constraints, investigation
levels or with dose limits and reports provide information on doses exceeding the levels.

MODULE 5: PERFORMANCE INDICATORS

2. Information related to the Regulatory Authority
To monitor efficiency of the Regulatory Authority, the following RAIS reports will be

useful to the Regulatory Authority: lists of authorizations processed, mean time elapsed by an
authorization process, depending of the practice, and the list of applications in process; list of
inspections, by practice and geographic area, by each inspector, enforcement actions, and list
of ongoing actions with dead lines.

RAIS will also be useful in producing periodic summary reports of activities, for
institutional supervising bodies.

3. Information on individual facilities
RAIS is useful to produce the basic information relevant to safe use of sources

consisting of the occupational doses by practice, the doses exceeding dose constraints,
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investigation levels and dose limits, history of incidents and non compliance, and the history
of enforcement actions.

4. Global information
Also in a global manner, occupational dose distribution by practice, doses exceeding

dose constraints, investigation levels and dose limits in the country, list of incidents and non
compliance and enforcement actions will be obtained from RAIS.

RAIS can also handle other information on the overall activities in the country, relevant
to safety, such as a list of training courses on radiation protection, delivered under the
monitoring of the Regulatory Authority, with list of attendees, list of radiation protection
officers and other qualified experts, needing control of the Regulatory Authority (some
countries may have personal licenses, or registration).

5. Summary and conclusions
A readily available and reliable information from the various regulatory activities is an

essential tool for planning, optimization of resources, monitoring safety related data,
disseminating safety information, making decisions and follow up regulatory actions
including monitoring dead lines.

With the option of issuing the authorization document, inspection reports and
enforcement actions, RAIS will ensure a harmonized, continuous updating, reliable
information system for the managers of regulatory authorities.

The approach of implementing the system in 53 countries simultaneously will bring
about a unique opportunity for a synchronised progress, harmonization, experience exchange
and comparison of regulatory information, updating and "helping each other" at regional
level, that will contribute to efficiency in the implementation of the regulatory programmes.

The use of RAIS combined with the harmonization of dosimetry services to use the BSS
operational quantities will allow a fast improvement in comparison of world wide dosimetry
data.

Periodic or ad hoc official reports on the regulatory activities and about the status of
safety in Member States will be facilitated through the available of reliable quantitative
information using RAIS.

Finally, the information system will contribute to an easy monitoring of progress of
projects on upgrading regulatory infrastructures in Member States.
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