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Abstract 

This paper illustrates the Malaysian experience in implementing and promoting effective radiation safety program. Current management practice demands that an organization inculcate culture of safety in preventing radiation hazard. The aforementioned objectives of radiation protection can only be met when it is implemented and evaluated continuously.  Commitment from the workforce to treat safety as a priority and the ability to turn a requirement into a practical language is also important to implement radiation safety policy efficiently. Maintaining and improving safety culture is a continuous process. There is a need to establish a program to measure, review and audit health and safety performance against predetermined standards.  This program is known as radiation safety audit and is able to reveal where and when action is needed to make improvements to the systems of controls. A structured and proper radiation self-auditing system is seen as the sole requirement to meet the current and future needs in sustainability of radiation safety. As a result safety culture, which has been a vital element on safety in many industries can be improved and   promote changes, leading to good safety performance and excellence.

1. Introduction

The radiation industry brings substantial benefits to society with regard to the assessment of the integrity of industrial installations. As long as the authorities and standards prescribe activities, it will remain a justified practice. Nevertheless, the uses of radiation in industry can be regarded as challenges in the present day. Events and incidents, whether related to industrial safety, radiological or nuclear safety are seen not as part of normal working life, but as exceptional and unacceptable occurrences that are avoidable. In some cases, the associated environmental damage is notable and restoration is financially costly.  It is therefore, for this reason that all these activities require prior authorization from the relevant authorities.  The introduction of the Atomic Energy Licensing Act, followed by the establishment of the Atomic Energy Licensing Board (AELB) in 1984 are serious initiatives taken by the Malaysian Government to regulate, safeguard and monitor the ionizing radiation activities in Malaysia. In addition, AELB is to complement the functions of Malaysian Nuclear Agency (formerly known as Malaysian Institute for Nuclear Technology Research (MINT)) in promoting the peaceful use of nuclear technology. Since radiation issues are of national interest, the government has taken proactive approaches by formulating radiation safety strategies, whereby due consideration is given to the application of nuclear technology in various economic sectors without compromising on radiation safety standard. Up to 2007, there are about 1,700 different workplaces with about 14,000 radiation workers involved with ionising radiation in the country, from 3 categories of job activities, namely medical, industrial and non-destructive testing (NDT). 

Many of the challenges in radiation industry have the potential to influence the safety culture in the workplace. Radiation safety is based on a whole set of regulations and standards, design solutions, operating instructions, safety culture, training, the work of regulatory bodies and other factors, all of which contribute to the control of the occupational exposures and prevention of the release of radioactive materials into the environment. While engineering safeguards and formal management system to control risks are essential, it is equally important to get commitment from the workforce to treat safety as a priority and to turn the concept into a practical (everyday) language.  Economic and other business pressure have the potential to distract the managers in an organization from their visible commitment to safety culture. This reduction in visible support for safety culture coupled with a workplace, who may be demoralized by perceived job insecurity associated with business pressures, can have a detrimental impact on the motivation of workers to work safely and maintain their alertness..

Current management practice demands that organization inculcate culture of safety to protect the workers, public and the environment from the hazards of radiation.  An organization can only meet the aforementioned objectives of radiation protection if it has proper organizational structure, statement of radiation safety policy, defined responsibilities for employer/employees, documented procedures and work instructions for processes, monitoring/surveillance and adequate resources to implement radiation safety policy. Maintaining and improving safety culture requires continuous process. There is a need to establish a program to measure, review and audit health and safety performance against predetermined standards.  This program is known as radiation safety audit and is able to reveal where and when action is needed to make improvements to the systems of controls. Proper safety audit will be help to identify the non-compliance of safety culture as well as the deviation of management, individual and policy level commitment, the audit and review of radiation protection program and activities should be preceded. As a result safety culture of the facility can be improved.  Personnel attitudes and habits are generally intangible but the deviations of personnel attitudes and habits through the safety culture also can be tangible through safety audit.  Therefore, the safety culture components could be developed through the radiation safety audit.

2. Radiation Safety Audit

Radiation safety audits are an in-house means of ensuring radiation safety compliance at all times. It is a systematic and independent examination to determine whether radiation safety activities and related result comply with planned arrangement and whether these arrangements are implemented. An internal radiation safety audit would normally be carried out when the facility first commences operation, and thereafter at least annually.  In addition, a radiation safety audit would be performed whenever new irradiating apparatus or radioactive sources are installed or received, and after a major service of radiation equipment. The role of audit in radiation safety program is illustrated in Figure 1.
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FIG.1. Role of audit in successful radiation safety program

Audits are typically performed to evaluate compliance with local, state and federal regulations and considered as a key to monitor radiation-wide safety.  Audits are one route, by which operational problems are detected (i.e. documented practices does not reflect actual practice). This is an inherent part to ensure the safety system is working properly. In lieu of documented procedures, auditors will have to audit people by asking for a demonstration of effective control over processes and systems. Management will have to provide evidence of their commitment and involvement. An auditor’s skill in obtaining objective evidence through questioning techniques will be of primary importance. This includes looking for forms, records, charts and minutes of meetings to support compliance to the requirements of the standard. It serves as a guide to correct the unnoticeable problems and also serves a great boost of confidence to attain a high degree of accuracy in the safety system. Emphasis on correcting the root cause of problems enhances the productivity and efficiency leading to cost reduction.

The principal licensee has overall responsibility for the radiation safety audit.  In practice it may be convenient to assign this duty to an appropriate individual at each facility who should systematically work through the requirements for radiation safety and verify compliance. Proper audit required steps as shown in Figure 2, which includes:

(a) Pre –audit: Preparation of audit plan, checklist and audit team

(b) Audit Performance: To collect objective evidences

(c) Post-Audit: Verifying corrective action and final reporting.
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FIG.2. Step in the radiation safety audit process

An obvious task to start is to have a proper radiation safety plan and its records.  The radiation safety plan may incorporate existing documents, but it must have a contents directory that identifies any incorporated documents (location, version number, etc) so that the whole plan may be readily accessed. Adherence to the radiation safety plan should help ensure that the radiation doses to users are below the prescribed limits and, in addition, as low as reasonably achievable (ALARA).  Also it will ensure that the number of persons exposed to radiation and the likelihood of unexpected exposures are minimized.

The easiest way to do this is to have a checklist, which is developed, based on the requirements derived from the Basic Safety Standards (BSS) for Protection against ionising radiation and for the safety of radiation sources, issued by the International Atomic Energy Agency (IAEA), as Safety Series 115.  The standards specify requirements for notification of the regulatory authority of the intention to undertake a practice, and for authorization, either by registration or by licensing.

The records of irradiating apparatus and radioactive materials need to be checked by physically sighting these, and labelling and warning signs checked.  Authorizations, written local rules, procedures and other documentation in the radiation safety plan must be reviewed.  In many cases measurements of dose rates near irradiating apparatus or radioactive sources will need to be made and recorded.  Sealed sources will need to be wipe-tested at appropriate frequencies. 

Another aspect that merit special mention is reporting of non-conformance/non-compliance (NCR). There are various ways of reporting non-compliance but the most common is by completing a specially prepared form. Anything found during the audit that is not satisfactory must be noted with details of remedial actions.  The audit documents must be completed, signed and filed in the radiation safety plan so that when a regulator does a compliance monitoring inspection there is evidence that the radiation safety audits have been performed and meet their purpose of ensuring on-going compliance.  Corrective actions identified need to be performed as soon as practicable and a record made in the radiation safety plan. 

The audit process serves as an effective mechanism to recommend and track corrective actions. Written audits are provided to the designated recipient, along with suggestions for mitigation of issues 
and steps for reporting the corrective actions taken or plan for correction. Audits indicate the areas for improvement, which is a key to providing effectiveness in the radiation safety and its can be described as continuous and continual.  This was followed by focusing on finding and fixing problems, indicating that the system is being used positively, and lastly, data analysis for further improvement of the radiation safety program.

3. Scenario of Radiation Safety in Malaysia

Implementation of Act 304,1984 is known to be the first step in the harmonization of the Malaysian National Radiation Protection System. The effectiveness of the radiation program implemented in the workplace is based on the trend of the occupational dose distribution.  The percentage of radiation workers exceeding 50 mSv, which is less than 1%, and was maintained for over a 15-year period, indicated proper planning and implementation of radiation safety program to achieve ALARA doses in the country. It also demonstrates great efforts of the regulating body, AELB and Nuclear Malaysia to promote radiation safety awareness among radiation workers through a good radiation protection program at the workplace. 
Training program offered by Nuclear Malaysia is seen as one of the catalyst for the proper use and implementation of radiation safety, as stipulated by the regulation. Rapid development in the application of ionising radiation has created a new opportunity in training needs. The training module is designed to respond to the needs arising from the legislative requirements, in line with the enforcement of the Act 304.  Hence, those who deal with ionising radiation, regardless of their economic activities, are required to attend the recognised training. A training program is designed or tailored to meet the needs of customers. In this regards, Nuclear Malaysia has provided all these opportunities to cater for the changing needs of customers. With suitable training approaches, dedicated trainers, state of the art training facilities, the training has attracted numerous customers from various industries and institutions of higher learning both local and abroad. To improve safety performance in an organisation, those involved in radiation activities are required to undergo continuous professional education (CPE) to refresh and enhance their knowledge, and improve skills in radiation related areas. 

In industrial and research facilities, the average occupational doses are generally quite acceptable.  The decreases in average doses may not be sustainable in the face of changes in work requirements.  In specific work that involves high routine exposure, safety relies largely on procedures and human performance.  Analyses of accidents have identified the major cause as failure to follow procedures, especially with regards to the use of proper dosimeter and personal protective equipment. Findings from the surveys on several facilities using ionizing radiation showed that internal safety audit is the most common aspect ignored in almost all facilities.  This does not indicate a healthy approach to the safety culture characteristic.  With widening of the scope of application this may lead towards unwanted events relating to radiation technology. Similar comments are also relevant to the use of gauge sources in general industry, and the wider issue of source security is becoming a significant international concern with lost sources becoming a hazard to working groups who are not normally exposed to radiation.

4. Promoting Radiation Safety Audit

The effectiveness of the safety program can be improved if radiation safety audit is performed on the system. Through self-audit, the performance of the radiation safety can be monitored to check its effectiveness and to achieve stakeholders’ satisfaction. The data and findings from the audit can be used as a basis for decision within the organization through adequate analysis. It is useful to describe 
improvement or deterioration in the system and may give chance for early action to prevent any non-conformity in the system

Nuclear Malaysia has pioneered and conducts training for internal auditing of the radiation safety in the past three years for the public and private sectors. The radiation safety audit course is developed with modules describing the content of the audit trainings and the performance of internal audit in organization dealing with nuclear technology. Through this course, radiation protection officers will able to conduct self-audit in his or her own premise. The main aim of the audit is to:

(a) Maintain facilities and equipment in a safe operating condition.

(b) Provide a safe working environment for all employees and assess the level of emergency readiness.

(c) Ensure that all procedures and activities are conducted in a safe and prudent manner.

(d) Ensure adherence to the content of the safety manual.

AELB is presently encouraging organizations dealing with nuclear technology to slowly and voluntarily adopt the Radiation Safety Management System, in line with requirement of the Occupational Safety and Health (Safety & Health Committee) Regulation 1996. The OSH Regulations specifically stipulates the need to take into consideration on safety audit r to protect the safety of the employees.  In realising this need, Nuclear Malaysia has initiated a course on Integrated Radiation Safety Management, IRSMS, which is aimed to highlight the integration IAEA and AELB standard and requirement into the Occupational Safety and Health (OSH) management. Through this integration, it is able to manage a variety of hazards on environmental, safety and health and by promoting safe behaviour at all levels of workers.

As a structured system, IRSMS is seen to be a competitive and sustainable product. The course is aimed to provide the basis of integration into OSH management to ensure adequate protection of workers, the public and the environment and encourage licensee to manage radiation safety based on performance, and not on compliance culture, with the final objective of professing a safety culture through self regulation. There is a significant improvement observed in the IRSMS as compared to the current Radiation Protection Program.  This will certainly benefit an organization with ultimate goals of continuously striving for a healthy, accident-free and environmentally sound workplace and community, while providing the technical support needed to meet the national mission.

5. Conclusion

In Malaysia, the implementation of radiation and waste safety training is to enhance the safety performance in an organization that leads to the development of a safety culture, in line with the spirit of national atomic regulation. Radiation safety audit will help to identify the deviations of radiation protection program and to take necessary action to fulfill the regulatory requirements. Radiation safety audit is seen as a continuous process of improvement to which everyone can contribute.  It can be done either internally or externally.  External safety audit is more effective at compliance to the regulations.  Opportunities for improvement raised during the audit can be carefully considered and used to improve the implementation of the existing systems in each and every radiation facility in Malaysia whenever appropriate.  The effectiveness of regulatory system in Malaysia can be improved further through implementation of Integrated Radiation Safety Management, IRSMS that is seen as a competitive product to meet the current and future needs in sustainability of radiation 
safety. As a result, safety culture, which has been a vital element on safety can be improved and   utilized to promote changes from good safety performance leading to excellence.
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