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ABSTRACT 

 
The aim of this research is to developing a draft for a new radiation protection code of 

practice in industrial radiography without ignoring that one issued in 1998 and meet 

the current international recommendation. Another aim of this study was to assess the 

current situation of radiation protection in some of the industrial radiography 

departments in Sudan. To achieve the aims of this study, a draft of a code of practice 

has been developed which is based on international and local relevant 

recommendations. The developed code includes the following main issues: regulatory 

responsibilities, radiation protection program and design of radiation installations. 

The practical part of this study includes scientific visits to two of industrial 

radiography departments in Sudan so as to assess the degree of compliance of that 

department with what state in the developed code. 

The result of each scientific visits revealed that most of the departments do not have 

an effective radiation protection program and that could lead to exposure workers and 

public to unnecessary dose. 

Some recommendations were stated that; if implemented could improve the status of 

radiation protection in industrial radiography department 
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CHAPTER ONE 

INTRODUCTION 
 

1.1 General 
Industrial Radiography is the use of ionizing radiations to view objects in a way that 

can't be seen otherwise. It is a method of inspecting materials for hidden flaws by 

using the ability of X-rays and Gamma rays to penetrate various materials [1]. 

Radiography is of vital importance in non-destructive testing. Radiography ensures 

the integrity of equipment and structures such as vessels, pipes, welded joints, 

castings and other devices. The integrity of this equipment affects not only the safety 

and quality of the products used by workers, but also the safety and quality of the 

environment for workers and the public at large. [2] 

A wide range of exposure devices are commercially available to carry out industrial 

radiography such as: 

1) Gamma radiography sources and containers 

2) X-ray radiography equipment  

3) Accelerators 

4) Under water radiography equipment 

5) Pipe crawler equipment  

6) Real time radiography 

7) Neutron radiography    

In Sudan 1 and 2 are commonly used and a summary of their general characteristics 

briefly will be mentioned here. 

1.1.1 Gamma radiography sources and containers: 
The sealed source is to be stored in a safely shielded location within the specially 

designed exposure container. The sealed source is usually attached to a control cable, 

source holder or source assembly and has appropriate permanent markings. A 

definitive action by the radiographer is necessary to expose the source. 

Containers are classified according to their mobility. 

Class P: Portable exposure container, designed to be carried by one or more persons. 

The mass of a Class P container does not exceed 50 kg. [Figure 1] 

Class M: Mobile, but not portable, exposure container designed to be moved easily 

by a suitable means provided for the purpose, for example a trolley. [Figure 2] 
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Class F: Fixed, installed exposure container or one with mobility restricted to the 

confines of a defined working location, such as a shielded enclosure. 

 

 

 

 

 

 

 

1.1.2 X-ray radiography equipment: 
 

Two types of portable X ray tube assemblies (also called tubeheads) are common for 

performing panoramic (radial beam) and directional exposures as illustrated in Figs 4 

and 5. The tube assembly is connected by cable to the control panel, which provides 

the means for activation and operation of the X- ray equipment, or for the preselection 

and indication of operating parameters. Directional X ray tube assemblies are fitted 

with suitable collimators (also called cones and diaphragms) to reduce the useful 

beam to the minimum size necessary for the work and to minimize the radiation 

scattered from the irradiated object. [1] 

 

 

 

 

 

 

 

 

1.2 History 
Radiography started in 1895 with the discovery of X-rays. Soon after the discovery of 

X-rays, radioactivity was discovered. After World War II new isotopes such as 

FIG.1. Class P portable exposure device.  FIG.2 Class M mobile exposure device. 

FIG.3. Panoramic radiating tube 

assembly with conical anode. FIG.4. Direct radiating portable X- ray 

tube assembly. 
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caesium-137, iridium-192 and cobalt-60 became available for industrial radiography, 

and the use of radium and radon decreased. 

1.3 Aim of study 
To develop a new safety guide of practice in industrial radiography and to evaluate 

some NDT departments in Sudan with regard to their compliance to the 

recommendation and guides. 

1.4 Scope 
This safety code specifies required standards of safe design, responsibility of 

personnel in a department, how to achieve optimization of minimize the worker and 

public exposure deal with radiation sources and waste management, how to prevent 

accident and deal with it if happened. 

It is only concerned with radiation protection and safety and does not deal with how 

to use radiographic techniques for non-destructive testing. 
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CHAPTER TWO 
 

LITERATURE REVIEW 

 

In 1999 the IAEA issued report to provide radiation protection guidance for industrial 

radiography. In this report radiation protection and safety objectives and 

considerations are presented in section 2, while Section 3 describes typical 

organizational responsibilities for radiation protection and safety in industrial 

radiography. Sections 4, 5 and 6 deals with types of exposure devices, design and use 

of shielded enclosures and site radiography, respectively In Section 7, radiation safety 

in storage and transport of radiographic sources is discussed, while Section 8 covers 

emergency response planning in industrial operations.  

In November 1989 radiation health series no. 31(CODE OF PRACTICE FOR THE 

SAFE USE OF INDUSTRIAL RADIOGRAPHY EQUIPMENT) was issued by the 

national health and medical research council, Canberra. This code covers the design, 

construction and requirements for the safe use of X-radiography equipment and 

gamma-radiography equipment. It provides illustrative working rules, detailed 

emergency procedures and comprehensive responsibilities and duties for all personnel 

involved in supplying and using industrial radiography equipment. 

The code details those equipment requirements, personnel requirements and work 

practices that the NHMRC considers necessary to keep exposures to ionizing 

radiation as low as reasonably achievable. 

Also in 28 -02-2008 the IAEA prepared draft safety guide (DS408) radiation safety in 

industrial radiography. This document approved by RASSC for submission to Member 

State. This document covers all elements of radiation protection and contained various 

duties and responsibilities of organizations and individuals are described in section 2. The 

preparation of a safety assessment and its relationship to the radiation protection 

programme is given in sections 3 and 4, and the need for operating organizations to 

employ trained and qualified personnel is identified in section 5. Sections 6 and 7 

describe how radiation monitoring of workers and the workplace should be carried out. 

Subsequent sections detail the practicalities of properly controlling gamma sources 

(Section 8), the physical safety of gamma and X ray sources and ancillary equipment 

(Section 9), the safe use of X ray and gamma sources in fixed facilities and under site 
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radiography conditions (Sections 10 and 11), and the safe transport of radioactive sources 

(Section 12). Preparedness and response to emergencies and incidents involving industrial 

radiography sources are described in Section 13. [3] 

In December 2008 Lembaga Perlesenan Tenaga Atom- Malaysia issued code of 

practice on radiation protection in industrial radiography.  The purpose of this Code of 

Practice is to provide minimum requirements for  radiation  protection  in  the  use  of  

x  and  gamma  rays  in  industrial  radiography and cover all elements of protection 

such as administrative procedures, radiographic equipment safety devices, normal 

working procedures, and transportation of a package containing sealed source. [6] 

Department of health in South Africa issued two code of practices for X and gamma 

ray in 2007 these documents cover administrative and medical requirements,  

equipment specifications and periodic testing, specifications for enclosed exposure 

facilities, responsible person, initial training requirements, periodic training of all 

radiation workers ,records of training and observations, radiography in open areas, 

radiography in enclosed exposure facilities, radiation monitoring requirements, dose 

limitation and emergency procedures   

The current documents, INDUSTRIAL RADIOGRAPHY IN SUDAN provide 

information about regulation and guides issued in Sudan Ibrahim Shaddad Sudan 

Atomic Energy Commission.  [10] 

2.1 Radiation Protection in Industrial 
radiography 

General:  
Industrial radiography usually involves using intense radiation sources which can 

expose people at work to significant amounts of radiation. Over the years several 

serious incidents have been caused by the failure to maintain equipment, to carry out 

routine monitoring or to employ proper emergency procedures. 

Industrial radiography sources emit X rays and gamma radiation which produce dose 

rates of the order of hundreds of milligrays per hour at one metre. These high dose 

rates at close distances can cause severe injuries such as radiation burns following 

exposures of a few seconds. Workers using such sources must achieve the protection 

objective to prevent doses arising from acute and chronic accidental exposures and 

unsafe work practices likely to cause injuries to develop. Safe work practices will 

protect not only the individual worker but also others in the vicinity and the public 

from serious consequences arising from the loss or uncontrolled use of these sources. 



 8 

The primary aim of radiation protection and safety is to provide appropriate standards 

of protection and safety for people without unduly limiting the benefits of practices 

giving rise to exposure. 

 “Protection objectives: to prevent the occurrence of deterministic effects in 

individuals by keeping doses below the relevant threshold and to ensure that all 

reasonable steps are taken to reduce the occurrence of stochastic effects in the 

population at present and in the future.‖ 

“Safety objectives: to protect individuals, society and the environment from harm by 

establishing and maintaining effective defences against radiological hazards from 

sources.‖ [1]. 

2.2 Industrial Radiography in Sudan: 
In the last fifteen years the oil is being explored and processed in the country. More 

than fifteen companies' include local and foreign are involved in oil industry 

including exploration, establishment of refineries and construction of pipelines. 

Sudan is one of the developing countries who started recently to have extensive 

industrial radiography business.  

The control of industrial radiography needs strong government commitment and full 

legal power to the Regulatory Authority to enforce companies to comply with the 

national radiation protection requirements. 

2.3 National Efforts 
To control all radiation work in the country, including industrial radiography, the 

Sudan Atomic Energy Commission, SAEC (Authority) issued the following safety 

guides: (PROTECTION IN INDUSTRIAL RADIOGRAPHY, 1998) 

This guide was issued in time with the expansion of industrial radiography in the 

country which covers the following: Medical records of the workers, requirements 

and regular check of equipment and their specifications, Requirements of facilities in 

closed and open areas, regular investigations of sources containers, storage and repair 

of its equipment, training, radiation measurements, transportation and dose limits and 

emergency requirements and records of accidents. 

From the above it is clear that the current code was not covering the following items: 

Organizational responsibilities, Safety assessment, Radiation protection programme 

(RPP) and Control of radioactive sources.  In this code above items will be covered. 

  



 9 

CHAPTER THREE 
 

MATERIALS AND METHODS 

 

3.1 Materials  
The following materials had been used in industrial radiography department 

company (A) 

Survey meter  

Specifications: 

Serial number Date of calibration Re-calibration Calibration factor Certificate number 

GR 1088 26/09/2010 26/09/2011 0.97 SAEC 141/010 

 

Sources and containers (GAMAMAT) 

Specifications of source: 

Type of 

Source 

Serial 

No 

Activity 

measurement 

Date of 

measurement 

Activity 

today 

Category Security 

group 

Active 

dimension 

Ir-192 R079 77.54 Ci 18/05/2010 19.51 Ci 2 B 3mm x 

20mm 

 

Specifications of container:  

Type of 

container 

Serial No of 

container 

The length of 

control cable 

The length of and 

guide tube 

GMTSI 03-2003 12m. 2m. 

 

The following materials had been used in industrial radiography department 

company (B) 

Survey meter (NDS) 

Specifications: 

Serial number Date of calibration Re-calibration Calibration factor Certificate number 

31454 02/08/2010 02/08/2011 1.06 SAEC 221/010 
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Sources and containers (GAMMATECh) 

           Specifications of source: 

Type of 

Source 

Serial 

No 

Activity 

measurement 

Date of 

measurement 

Activity 

today 

Category Security 

group 

Active 

dimension 

Ir-192 R463 62.35 Ci 26/07/2010 29.98 Ci   2 B 3mm x 

20mm 

 

Specifications of container:  

Type of 

container 

Serial No of 

container 

The length of 

control cable 

The length of and 

guide tube 

T.O 2 10.5m. 1.5m. 

 

In two companies above Inspection check list (standard inspection check list 

developed by the regulatory authority of the Sudan) were used to evaluate radiation 

protection. 

3.2 Methods: 
 Visit two industrial radiography departments (A) and  (B). 

 The visit missions to the above mentioned department involved also 

evaluation of radiation protection levels around the premises and storage areas 

of radiation sources.    

 Measuring of radiation dose rate levels in controlled, supervised areas and 

others places.  

 Collecting data and making comparison with the radiation protection 

principles.  

3.2.1 Study area 
 

Mission visits to two (A, B) industrial radiography company. Each of this company 

are located in Khartoum state and the location of the work of these companies in the 

White Nile State - City Rabak. 
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CHAPTER FOUR 
 

RESULTS AND DISCUSSION  

 

4.1 Results 
The study comprises both questionnaire and experimental measurements for each 

department A & B. In general both departments were not fully complying with the 

requirements of radiation protection; however some efforts were done to improve the 

protection levels. Tables 4.1 and 4.2 present area monitoring measurements for areas 

A and B respectively  

4.2 Discussion: 
 

This study has been conducted at two industrial radiography department companies in 

Sudan. 

The evaluation of radiation protection was carried out by conducting mission to the 

industrial radiography department companies using a questionnaire that covers all 

areas of radiation protection that are mentioned in this code. In addition area radiation 

monitoring has been conducted around radioactive sources and storage in location of 

their work. 

The overall results of questionnaire showed that all of above departments comply  (to 

some extend) with the following issues indicated in this code namely, security of the 

radioactive materials, industrial radiographers have a suitable level of training, RPO 

have appropriate resources (time, personnel) and authority (to take independent action 

to remedy urgent safety issues) to properly perform the role, access to radiation 

sources restricted to authorized persons only, radiation sources and uses are 

authorized in the license, inventory of sealed sources are maintained, survey meter 

calibration is performed by an approved facility, dosimetry supplier is an authorized 

provider, and personnel monitoring records are maintained.  

On the other hand it was found that the inspected departments do not complying with 

some items such as: Refresher radiation safety training is not provided periodically, 

Audits of the facilities, source inventory, working rules and emergency procedures are 

not performed at appropriate intervals, Records of program reviews and audits are not 

maintained, Fire protection measures are not adequate, Records of leakage tests and 
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inventory are not maintained, Management is not providing personal dosimeters to all 

radiation workers, Personal dosimeters are not being worn by workers, Warning signs 

and labelling are not used and the controlled and supervised areas are not demarcated, 

There is no written emergency plan, Sufficient functional survey meters are not 

available for each radiography operation. 

The results of area radiation monitoring show radiation levels much less than the dose 

rate limit for workers and public. The monitoring depends on the activity of the 

source and the position of radiographer, etc. The maximum dose rate was found on 

the remote control after the departure of the source equal to1027.33 µSv/h. 

 

Table 4.1: Dose rate measurement for department- company A 

(Background: 0.06 µSv/h) 

 

 

 

 

 

 

 

Measurement  location 

Gross Dose rate D 

 (µSv/h) 
Average  

(µSv/h) 

D1 D2   D3 

On external surface of container 60.00 65.00 71.00 65.30 

At  1m from external surface of 

container 
20.00 23.00 24.00 22.33 

On the remote control before the 

exit of the source 
00.06 00.05 00.06 00.06 

On the remote control after the 

departure of the source 
530.00 521.00 513.00 521.33 

 At the  position of the 

photographer after irradiation 
20.00 22.00 25.00 22.33 

On the door of the store  00.10 00.14 00.12 00.12 
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Table 4.2: dose rate measurement for department- company (A) 

(Background: 0.06 µSv/h) 

 

 
 

 
 

 

 

 

 

 
 

 

Measurement  location 

Gross Dose rate D 

 (µSv/h) 
Average  

(µSv/h) 
D1 D2   D3 

On external surface of container 40.00 46.00 51.00 45.67 

At  1m from external surface of 

container 
10.00 13.00 14.00 12.33 

On the remote control before the 

exit of the source 
00.07 00.05 00.06 00.06 

On the remote control after the 

departure of the source 
1000.00 1095.00 987.00 1027.33 

 At the position of the 

photographer after irradiation 
04.00 07.00 09.00 06.67 

On the door of the store  00.20 00.15 00.18 00.16 
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CHAPTER FIVE 
 

Development of Code of Conduct for Industrial 

Radiography 

The following subsections describe the developed code of conduct for radiography 

and cover all items of radiation protection in shielded enclosures and site radiography. 

5.1 Organizational responsibilities 
 

The safe performance of industrial radiography relies on the people and organizations 

involved meeting certain responsibilities. These organizations are the Regulatory 

Authority, the operating organization (licensee) responsible for carrying out the work, 

the industrial radiographers, device manufacturers, qualified experts and the client 

responsible for hiring the operating organization. It is necessary for all concerned to 

co-operate. Different organizations must work together to ensure radiographic 

operations are performed safely (see figure 5.1). The definition of each component is 

stated elsewhere (see REF). 

 

               Figure 5.1: Organizational responsibility flow chart 

 

 

Organizational Responsibilities 
 

Regulatory 

Authority 

 

Manufacturers 

and suppliers 

The client 

 

Operating 

organization 

Radiation protection 

officer 

 

Industrial 

radiographer 

 

Qualified 

expert 
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5.1.1 Regulatory Authority 
 

A regulatory system is needed to authorize an application involving sources of 

radiation to conduct radiography. The Regulatory Authority must also be independent 

of registrants, licensees and the designers and constructors of the radiation sources 

used in practices. 

Figure 5.2: Structure of the Legal Framework 

 

 

5.1.2 The operating organization (registrants and licensees) 

  
   The operating organization is generally responsible for possession and use of 

radiography sources and exposure devices has to obtain from the Regulatory 

Authority any authorizations necessary for their acquisition, storage and use, once the 

necessary prerequisites are met. The operating organization is responsible for carrying 

out industrial radiography in accordance with legislation and authorizations.  

5.1.3Radiation protection officer 
 

The number of RPOs to be appointed will be dependent on the size of the operating 

organization and the frequency and nature of the radiography carried out. In cases 

where more than one RPO is appointed, it is important that the duties and 

responsibilities of each be well defined. 

5.1.4 Industrial radiographer/worker 
 

Industrial radiographers have an important responsibility for ensuring the safe conduct 

of their work and should follow the approved radiation protection program (RPP). 

Legal 
Framework

Principle 
Requirements 
(Legislation)

Detailed 
Requirements 
(Regulations)

Guidance (Code 
of Practice)
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The radiographer should promptly inform the RPO about any incident or 

circumstances that could result in higher than normal radiation doses to themselves or 

other persons. 

5.1.5 Qualified expert 
 

The operating organization may appoint one or more suitably qualified persons as 

qualified experts (radiation protection advisers) to advise on matters relevant to 

radiation safety. The responsibility for compliance with the regulations is not 

delegated to the qualified expert and remains a responsibility of the operating 

organization. The appointment can be on a part time basis or as an outside consultant; 

a radiation protection adviser need not necessarily be an employee of the 

organization. 

5.1.6 The manufacturers and suppliers 
 

The manufacturers and suppliers should follow any applicable rules and procedures 

for protection and safety specified by the employer, registrant or licensee. If for any 

reason a worker is able to identify circumstances that could adversely affect 

compliance with the Standards, the worker shall as soon as feasible report such 

circumstances to the employer, registrant or licensee.  

5.1.7The client 
 

The client needs to provide the operating organization with sufficient lead time to 

plan and execute the work safely and to enable compliance with any advance 

notifications required by the Regulatory Authority. The client is responsible for 

providing a safe working environment for the radiographers 

 

5.2 Safety Assessment 
 

          The initial safety assessment sometimes is the primary tool for determining 

which protection measures are needed, and all the parameters that have a bearing on 

radiation protection and source safety are considered. 

The operating organization should make and document a safety assessment for each 

radiation source for which they are authorized. The safety assessment should be 

documented and independently reviewed within the operating organization quality 
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management programme. A safety assessment should be carried out before the source 

is first received at the site or before being used for the first time. 

The operating organization should carry out a retrospective safety assessment to either 

confirm that all the relevant protection measures are in place, or to identify any 

additional measures that should be put in place.   

The safety assessment should take into consideration the radiation risks from routine 

use of the radiation sources plus the probability and magnitude of potential exposures 

arising from emergencies and incidents. 

The safety assessment should include:  

 Consideration of the dose rates from both shielded and unshielded radioactive 

sources and X ray sets;  

 Potential doses to radiographers, other workers and the public for a range of 

scenarios representing normal use and reasonably foreseeable emergencies and 

incidents;  

 Limits and technical conditions for operation of the sources;  

 Ways in which structures, systems, components and procedures related to 

protection or safety might fail or otherwise lead to potential exposures, and the 

consequences of such failures;  

 Ways in which external factors could affect protection or safety;   

 Ways in which operating errors and human factors could affect protection and 

safety;  

 Evaluation of protection and safety implications of any proposed modifications. 

5.3 Radiation protection program (RPP) 
 

The RPP should specify the operating organization management structure, policies, 

procedures and organizational arrangements that are in place to control radiation 

hazards, to optimize radiation protection measures, to reduce or prevent potential 

exposures, and to mitigate the consequences of emergencies and incidents. 

It should be based on operating organization safety assessment and should address 

both routine and potential exposure situations. 

The elements of an RPP are representative of routine radiography operations with X 

ray and gamma sources. Operating organizations may need to take account of 

additional measures and programs to address unique or unusual workplace hazards. 
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The RPP should cover the main elements contributing to radiation protection and 

source safety.  The structure and contents of the RPP should be document with an 

appropriate level of detail.  

The RPP should include a description of the management structure as it relates to 

radiation safety. 

The responsibilities of each person in the safety structure should be clearly specified.  

Responsibilities should be assigned to cover the whole life-cycle of sources, from 

ordering and receipt, use and storage, to their eventual return to supplier (or other 

possible end-of life considerations). 

The posts for which responsibilities are allocated will include the senior managers of 

the operating organization (who have the primary responsibility for radiation safety), 

the radiation protection officer, the qualified expert, radiographers, workers, and other 

person involved. 

The RPP should describe the full scope of the training program in radiation protection 

and source safety for radiography operations for all employees. These include 

managers, radiographers, and trainees, workers who may be incidentally exposed such 

as cleaners and maintenance staff, and contractors.  The RPP should also specify the 

minimum educational and professional qualifications for all relevant staff – specially 

the RPO, radiographers and their assistants. 

The requirements for keeping training records should be consistent with national 

recommendations and should specified in the RPP. 

Local rules that describe the procedures to be followed when carrying out radiography 

should be developed and written in a local language. These local rules should cover 

all procedures associated with radiography where there is the potential for radiation 

exposure e.g. routine operations, source exchanges; transport, etc. The local rules are 

an important tool in the restriction of radiation doses and they should include 

sufficient information and guidance to allow the radiographers and other workers to 

carry out their duties safely.  

Management should ensure that all relevant persons have read and understood the 

local rules, a copy should be provided to all radiographers and relevant persons, and a 

copy should be prominently displayed in the workplace. In smaller organizations with 

limited radiography work it may be appropriate to have one set of local rules covering 

all procedures, whereas in larger organizations it might be appropriate to have several 

sets of specific local rules e.g.   
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The operating organization should appoint at least one employee as a radiation 

protection officer (RPO) to oversee the day-to-day implementation of the radiation 

safety program and to carry out duties required by the program. Details about the 

duties of the RPO are given in paragraph.  

The RPP should describe how controlled and supervised areas are designated when 

conducting industrial radiography.  Controlled areas are an essential way of restricting 

exposures in industrial radiography. Supervised areas may sometimes be needed, 

particularly around fixed radiography facilities. The designation of these areas should 

be based on the safety assessment and the measured dose rates. Guidance on setting 

up controlled areas, especially during site radiography, should be provided. 

The RPP should describe the program for the acquisition, calibration, maintenance 

and testing of equipment to measure radiation dose-rates. 

The program for the routine use of the monitoring equipment should be specified and 

provide information on the required frequency of dose rate measurements around 

fixed facilities, the monitoring procedures to be followed when carrying out site 

radiography, the details to be recorded and how long the records should be kept. The 

RPP should specify that an adequate number of suitable radiation monitors will be 

made available to the radiographers – for site radiography the minimum is one dose-

rate meter for each source in use. 

The RPP should include dose rate reference levels. These are dose rates that are 

acceptable during specific tasks, such as at controlled area barriers during site 

radiography and at the operator‘s position.  Such reference levels should be consistent 

with relevant national guidance and regulations. 

The RPP should specify the types of dosimetry to be used by workers, the period of 

wear, arrangements for the assessment of dosimeters and dose record keeping. The 

Radiation Protection Office (RPO) should review the results periodically to identify 

doses that may be higher than normal. 

The RPP should contain details of the program for the periodic health surveillance of 

the radiographers. This will include the requirements for the initial assessment of 

worker health and ongoing assessment and surveillance requirements. A Qualified 

Expert should be consulted in the drawing up of the program and it should be 

consistent with national regulatory requirements. 
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The RPP should contain emergency preparedness plans that are to be implemented in 

the event of an emergency or incident. Plans should be provided to cover all 

reasonably foreseeable incidents.  

As an integral part of the operating organization‘s quality management program, the  

RPP should be assessed on a regular basis. This assessment should identify problems 

that need to be addressed and any modifications that could improve the effectiveness 

of the RPP.  A key part of this review process is a routine series of workplace audits, 

including a description of who will conduct them, their frequency, expectations, 

reporting of results and follow-up. 

Industrial radiography and associated activities should be carried out in accordance 

with an appropriate quality assurance programme. This programme should be 

designed to ensure that all equipment and safety systems are regularly checked and 

tested, and that any faults or deficiencies are brought to the attention of the 

management and are promptly rectified. The precise details and contents of the 

quality assurance programme should take account of any relevant requirements in 

national legislation. The quality assurance programme should include a mechanism 

for the collection and feedback of lessons learned from emergencies and incidents, 

and how these lessons can be used to improve safety. 

The basis for the RPP is the safety assessment that identifies the nature and extent of 

the radiation hazards that may be encountered in the course of industrial radiography 

operations.   

The report of the safety assessment should form an integral part of the RPP 

documentation.  

In medium to large sized radiography companies, a committee should be established 

for the purpose of regularly reviewing the performance of the RPP. This committee 

may be dedicated to radiation safety or may have other (conventional) safety 

responsibilities. The committee should include the senior manager(s) with 

responsibility for radiation safety, the RPO(s), radiographer(s) and representatives of 

the workforce.  

Operating organizations should, therefore, only employee radiographers and assistants 

who competent and are trained in radiation protection and source safety. 
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5.4 Individual monitoring of workers 

5.4.1 Individual dose assessment 
 

Operating organizations should ensure that radiation doses to individual industrial 

radiographers be assessed on a regular basis to ensure that doses are kept as low as 

reasonable achievable and are below dose limits. 

5.4.2 Personal alarm monitors 
 

Operating organizations should therefore consider provide personal alarms to all 

radiographers and assistants, especially if gamma radiography is carried out.   

5.4.3 Record keeping 
 

The operating organization should keep records of doses received by radiographers 

and any other persons that regularly enter controlled areas. These records should 

contain details of the doses recorded on the dosimeters worn by the workers, and 

should clearly identify any doses received during emergencies and incidents or the 

implementation of emergency procedures from those received during routine work. 

Radiographers and other workers subject to individual monitoring should be given 

access to their own dose records. The operating organization should also make 

arrangements for the records to be made available the radiation protection officer, the 

physician responsible for the health surveillance program, and the regulatory body. 

When a worker changes employment, the operating organization should provide the 

workers and the new employer with a summary of the worker‘s dose records. When a 

worker stops carrying out radiation work, or leaves the organization and does not 

commence radiation work with another employer, the operating organization should 

make arrangements for the retention of the workers dose records, either by the 

operating organization itself or by any other body specified in national regulations. 

Duration over which dose records for each worker are to be kept, until the worker 

attains or would have attained the age of 75 years, and for not less than 30 years after 

termination of the work with radiation.  

In satisfying the record keeping requirements, the operating organization should 

ensure that the appropriate confidentiality of the records is maintained. 
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5.4.4 Investigation of doses 
 

The operating organization should carry out an investigation if a dose to a 

radiographer, other worker, or member of the public exceeds any dose limit or 

investigation level specified by the regulatory body or operating organization. 

The outcome of the investigation should identify the corrective actions that need to be 

taken to prevent or minimize the likelihood of such an incident occurring again. The 

operating organization will need to comply with any investigation or reporting 

requirements specified by the regulatory body. The investigation should identify any 

procedures or facilities that could be modified or changed to reduce radiation 

exposures and further optimize the work. 

5.4.5 Health surveillance 

  
The operational organization should make arrangements for health surveillance in 

accordance with any national regulatory requirements. Health surveillance is carried 

out to assess the worker has an adequate level of fitness for the intended tasks and 

should also assess the worker‘s psychological suitability for work with radiation 

sources. Periodic health assessments are also made to ensure the workers‘ health 

remains satisfactory. 

5.6 Workplace monitoring  

     

The operating organization should establish a program of monitoring radiation levels 

in and around the workplace. 

The program should assess the adequacy of the protection arrangements in place for 

the radiography work and should include measurements of radiation levels in shielded 

enclosures orin site radiography 

The monitoring program should describe locations to be monitored, frequency of 

monitoring and record keeping requirements. Records of the workplace monitoring 

program should be made available to appropriate persons, including the workers and 

regulatory body. 

5.6.1Selection, maintenance and calibration of survey meters 
 

Operating organizations should ensure that suitable and a sufficient number of dose 

rate monitors are made available to the radiographers. The operating organization 
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should arrange for radiation monitors to be formally tested, or calibrated, at periodic 

intervals by a specialized testing laboratory. The frequency of the tests and their 

content should comply with any requirements specified by the regulatory body. 

Routine operational checks should be carried out on the radiation monitors by the 

radiographers and the RPO e.g.: physical checks to see if the monitor is damaged, 

battery checks and zeroing of the scale.  

5.7 Control of radioactive sources 
 

Industrial radiography gamma sources are generally considered to be Category 2 

sources according to the IAEA categorization of radioactive sources 

Operating organizations should therefore ensure that gamma radiography sources are 

kept under proper control from when they are first acquired until when they are finally 

returned to the supplier or dealt with in another safe manner at the end of their 

working life. 

5.7.1 Security of sources 
 

In relation to the security of radioactive sources, paragraph 2.34 of the international 

basic safety standards [4] requires : 

 “ Sources shall be kept secure so as to  prevent theft or damage and to prevent any 

unauthorized legal person from  carrying out any of the actions specified in the 

General Obligations for practices of the Standards, by ensuring that : 

 Control of a source not be relinquished without compliance with all relevant 

requirements specified in the registration or licence and without immediate 

communication to the regulatory body, and when applicable to the relevant 

sponsoring organization, of information regarding any decontrolled, lost, 

stolen or missing source ; 

 A source not be transferred unless the receiver possesses a valid authorization; 

and  

 A periodic inventory of movable sources be conducted at appropriate intervals 

to confirm that they are in their assigned locations and are secure . ”  

Operating organizations are required to conduct a periodic inventory of sources to 

confirm they are in their assigned locations and are secure 

 Sources should be removed from a source store or moved to another location only by 

authorized persons who accurately log their name and the date, time and new location 



 24 

of the source(s). These records should be audited by the RPO at least once per month 

to ensure that all radioactive sources are where they are supposed to be. 

Containers that incorporate depleted uranium shielding should be included in the 

accountancy procedures.Any suspected loss of control of a radioactive source should 

be promptly investigated by the operating organization and notified to the regulatory 

body (and other authority considered to be relevant) if the source is not found within 

24 hours (or less time if the loss if confirmed earlier  (  

5.8 Safety of industrial radiography sources and 

exposure devices 
 

A wide range of types of radiation sources, exposure devices and ancillary equipment 

are commercially available for carrying out industrial radiography. Equipment used 

for radiography should be obtained from a manufacturer that has an established 

quality management system such as ISO 9001 to ensure that the designed safety 

features of industrial radiography equipment are reproduced consistently. Operating 

organization should ensure that information on the safe use of the equipment is 

available from the supplier, in a major world language understandable to the user. 

Operating organizations should ensure that equipment used for industrial radiography 

is not modified without a prior assessment of the impact on original design and 

original safety assessment. This prior assessment should be reviewed by a qualified 

expert, or the supplier, and it should be discussed with the regulatory body to see 

whether additional authorizations or approvals are needed. 

5.8.1 Gamma radiography sources and exposure devices 
 

Equipment used for gamma radiography typically consists of several components 

such as a remote wind-out mechanism which is connected to the radiography source 

(often called a ―pigtail‖), which is inside a shielded exposure device, which is 

connected to a guide-tube. The design and operation of these various components are 

inter-related; therefore, safety should not be compromised by using components that 

do not meet original design specifications. 

5.8.1.1 Sealed radioactive sources 
 

Only sealed sources that meet the following criteria should be used for industrial 

radiography. Sources should be: 
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1. Designed, manufactured and tested to meet the requirements of the appropriate 

ISO standard or equivalent national standard;  

2. Leak-tested in accordance with the appropriate ISO standard (currently ISO 

9978) and have a valid leak-test certificate that is traceable to each individual 

source. 

Sealed sources used for industrial radiography are normally part of a source assembly 

that is connected to the drive cable in source projection type systems. Source 

assemblies should be:   

1. Designed, manufactured and tested to ensure they meet the requirements of the 

appropriate ISO Standard (ISO 3999) or an equivalent national standard;   

2. Compatible with the exposure container, ancillary equipment (such as guide 

tubes) and any source changer with which they are used.  

3. Marked in accordance with ISO 361, or as a minimum marked with the 

radiation trefoil sign and a legend ―RADIOACTIVE‖. They should also be 

durably marked with the manufacturer‘s serial number.  

The source assembly must be compatible with the specific exposure device it is 

intended to be used in and have proven testing in accordance with ISO 3999.  

5.8.1.2 Depleted uranium shielding 
 

Depleted uranium is radioactive, which means that even when ‗empty‘ (i.e. not 

containing a radiography source) these types of containers need to be stored safely 

and subject to accountancy procedures. Operators should therefore establish which of 

their exposure containers incorporate depleted uranium and ensure that these 

containers are durably marked to identify this fact. 

5.8.1.3 Ancillary Equipment  
 

Ancillary equipment used with the exposure device includes the control housings, 

guide tubes and collimators.  The minimum performance standards for the ancillary 

equipment are given in ISO 3999, and it is important that the equipment meet the 

requirements of this standard.  

The ancillary equipment should therefore be compatible with the specific exposure 

device and source assembly with which it is intended to be used; otherwise 

emergencies and incidents may occur. 
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Ancillary equipment such as control cables and guide tubes are available to maximize 

the distance between the radiographer and the source. Typical lengths are 7–15 m for 

control cables and 2–6.5 m for guide tubes. The devices should not be operated with 

controls and guide tubes lengths greater than the manufacturer‘s recommendations. 

5.8.1.4 Collimators 
Collimators are used to reduce the radiation beam in some directions and should be 

used whenever possible to reduce the radiation levels and subsequent dose to the 

operator. They are usually manufactured from lead, tungsten or depleted uranium and 

may either provide panoramic or directional beams. The operating organization 

should ensure that the collimators are compatible with the source assembly so as not 

to cause any source jams. 

5.8.1.5 Source changers and storage containers 
 

Source changers should include a system for ensuring that the source is not 

accidentally withdrawn from the changer when connecting or disconnecting. They 

should contain a lock or have an outer locked container designed to prevent 

unauthorized or accidental removal of the sealed source from its shielded position. 

Storage containers and source changers should be kept locked (with the key removed 

at all times) when containing sealed sources except when under direct surveillance of 

an authorized worker.  

Operators should ensure that source changers, which incorporate depleted uranium, 

are treated as radioactive sources even when ‗empty‘ (i.e. not containing a 

radiography source) and that they are disposed of only in a manner authorized by the 

regulatory body.   

5.8.1.6 Inspection and Maintenance  
General good practice  

In order to ensure continued good operation, gamma radiography equipment 

(including all ancillary equipment) requires both routine inspection and formal 

inspection and maintenance to be carried out. Maintenance should only be performed 

by the manufacturer or specifically trained personnel in accordance with the 

manufacturer‘s instructions. Replacement parts should be obtained from the 

manufacturer in order to keep original safety specifications. Any modifications should 

be approved by the manufacturer or the regulatory body. 
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        Routine Inspection  

Radiographers should carry out routine inspection before the start of the work shift in 

order to detect conditions that could lead to an emergency or incident if left 

uncorrected.  

5.8.2 Radiation generators (x ray and electron)  
 

Radiation generators include X ray equipment and accelerators such as linear 

accelerators (‗linacs‘) or cyclotrons. Both X ray equipment and cyclotrons are used in 

both site radiography and static radiography in shielded enclosures, while ‗linacs‘ 

should only used in specially designed shielded enclosures.  

Two types of portable X ray tube assemblies (also called tube heads) are available; 

those for performing panoramic (radial beam) exposures and those for performing 

directional exposures. The tube assembly is connected by cable to the control panel, 

which provides the means for activation and operation of the X ray equipment, or for 

the pre-selection and indication of operating parameters. The dose to the radiographer 

can be affected by the cable length, X ray tube parameters and the tube assembly.    

Operating organizations should only use radiation generating equipment such as X ray 

tubes, linear accelerators and cyclotrons, that comply with the following minimum 

requirements.   

5.8.2.1 Inspection and Maintenance of x ray equipment  
      General good practice  

In order to ensure continued good operations, X ray equipment (including all ancillary 

equipment) should be subject to both routine checks by the operating organization, 

and formal inspections and maintenance by the manufacturer or qualified expert. Any 

replacement parts should be obtained from the manufacturer in order to keep original 

safety specifications.   

      Routine inspection  

The routine inspection should be performed at the start of the work shift. This is 

carried out to detect conditions that could lead to an emergency or incident if left 

uncorrected.  

Formal maintenance  

The operating organization should set up a program of formal maintenance of the 

equipment. The program should indicate that the supplier or only specifically trained 
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operators perform this maintenance. A program of formal maintenance should be 

performed at least annually and more frequently if the equipment is used in severe 

environments, such as excessive dirt, humid conditions or is frequently moved. The 

formal maintenance consists of a complete inspection and tests of the equipment and a 

detailed inspection of all the components. Where required, non-functioning or 

damaged parts are replaced and tested as needed.  

5.9 Radiography in shielded enclosures 
 

A shielded enclosure is an enclosed space designed and engineered to provide 

adequate shielding from ionizing radiation to persons in the vicinity. It incorporates 

engineering controls to prevent unauthorized access to the sources, and to prevent or 

minimize potential exposure of persons who do enter it when the sources are exposed 

or energized.   

Industrial radiography should be carried out in shielded enclosures whenever it is 

reasonably practicable.  The use of an enclosure offers the benefit of allowing other 

work in the vicinity to carry on without interruption and allowing radiography to be 

carried out as required.  The use of a correctly designed and constructed enclosure for 

radiography work is a major factor in keeping radiation doses as low as reasonably 

achievable. 

5.9.1 Design shielding  
 

A shielded enclosure should be designed to take account of the radiation sources that 

are to be used, and the specific work that is to be carried out. It is important to plan 

the design for immediate and foreseeable future needs before commencing 

construction.  The design of the shielded enclosure should comprise of an annotated 

drawing of the installation and its surroundings.  The drawing should include 

dimensions, as well as the thicknesses, densities and types of shielding materials on 

all sides, above and below the exposure area. Entrances should be identified and 

distances to potentially occupied areas adjacent to, above, and below the exposure 

area should be indicated, including information on the occupancy factor (i.e. the 

frequency, and the average duration that a person stays in an area). Direct radiation 

exposure and scatter arising from the operation of shielded enclosures should be 

limited by appropriate shielding. The design should take account of, and address, the 

outcomes of the safety assessment.  
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When the design of the shielded enclosure has been established, no subsequent 

changes that affect radiation safety are to be made unless they are more effective and 

are authorized or approved by the Regulatory Body or a qualified expert recognized 

by the Regulatory Body to perform this function. 

All the documents related to the design of the enclosure should be kept for future 

reference. The regulatory Body may also require copies of the plans and 

documentation prior to authorizing use of the facility. 

 5.9.2 Controlled and supervised areas 
 

Very high dose rates will exist inside an enclosure during radiography, and this area 

should be designated as a controlled area.   

The shielded enclosure should be designed in such a way that no controlled area has 

to be designated outside the enclosure. Depending on the situation it might be 

necessary to designate the area surrounding the shielded enclosure as supervised area. 

An enclosure may not need to be designated as controlled when it is not in use. 

5.9.3 Safety and warning systems for gamma radiography 

5.9.3.1 Door interlocks 
 

Shielded enclosures should be fitted with suitable locks and/or interlocks on the 

access doors to ensure that people cannot get inside while a radiation source is 

exposed. A mechanical or electrical interlock system should be installed to ensure that 

the source cannot be exposed unless the door is closed. Likewise, the system should 

either prevent the door from being opened when the source is in the exposed position, 

or should automatically retract or shield the source in the event of the door being 

opened. A radiation monitoring system with built-in fail-to safe‘ features should be 

installed. The same installed radiation monitor should trigger visible and audible 

signals when the source is exposed. Even when such automatic systems are used – 

persons entering the shielded enclosure must always use a portable meter to confirm 

the source is fully shielded. 

5.9.3.2 Warning signals 
 

A pre-warning signal, which may be either visual or audible, should be made 

immediately prior to a source exposure. This signal should be clearly observable to 

any person inside or at the entrance to the enclosure and should last sufficiently long 
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to enable persons to vacate the inside of the enclosure. A second visual or audible 

warning signal should be made while the source is in the exposed position. The pre-

warning signal and source exposed warning signal should be clearly distinguishable 

from each other, and it is essential that both are observable/audible from within the 

enclosure. Preferably both signals should be installed such that they operate 

automatically when a source exposure is made.  However, it is acceptable if the pre-

warning signal is manually generated by the radiographer immediately prior to 

making the exposure. 

5.9.3.3 Emergency buttons or pull-cords 
 

Emergency stop buttons or pull cords should be installed to enable any person within 

the shielded enclosure to quickly trigger an alarm and terminate or prevent a radiation 

exposure, either automatically or by attracting the attention of the radiographer. The 

buttons and pull-cords should be located so that they can be reached without passing 

thought the primary radiation beam, and should be labeled with clear instructions on 

their use.  It should also be possible for persons inside the enclosure to either leave 

rapidly or shelter behind suitable shielding.  The radiographer should be able to 

terminate the exposure immediately in an emergency. 

5.9.3.4 Radiation warning signs  
 

Clearly visible warning signs that explain the significance of the pre-warning and 

source exposed signals should be posted at the entrance to, and inside, the enclosure. 

The signs should incorporate the radiation trefoil and any other information required 

by the Regulatory Body. The warning text should be written in a language that is 

understandable for the persons in the areas around the shielded enclosure.  

The warning signs should be made from materials that are durable under the 

prevailing environmental conditions and should be replaced as necessary. 

5.9.4 Safety and warning systems for x-radiography  
 

X ray sets are commonly used for carrying out radiography in shielded enclosures.  

The radiation output of X ray sets is generally several orders of magnitude higher than 

that of gamma sources and hence it is very important that the safety systems are 

carefully and correctly installed to prevent inadvertent exposure of radiographers and 

other workers.  X ray sets should normally be integrated into the safety and warning 
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systems of an enclosure, such that it is not possible to operate the X ray set without 

the safety systems being in operation.   

5.9.5 Procedures for radiography  
 

Radiography in a shielded enclosure should only be performed by competent 

radiographers that have received appropriate training. Training includes instruction to 

ensure that the shielded enclosure is used within its design constraints and that all 

aspects of the facility are maintained to the original specification. The radiographers 

should also have an understanding of the installed safety and warning systems and the 

way in which they have to be operated.  

Operating organizations should ensure that written operating procedures and 

emergency procedures are readily available, in a local language, for radiography work 

performed in the shielded enclosure.   

5.9.6 Decommissioning  
 

When an industrial radiography facility is no longer required, and there are no plans 

to use it again in the foreseeable future, it is essential that the facility is formally 

decommissioned. All sources of radiation will need to be dealt with in a manner 

approved by the regulatory body. This may involve the following:  

Gamma sources may, subject to approval from the regulatory body, be transferred to 

another authorized user. Alternatively the operating organization may return the 

source to the original supplier, or other action authorized by the regulatory body.  

Comprehensive records should be kept by the operating organization of all 

authorizations for disposal or transfer of the radioactive sources (including any 

certificates provided by recipients or waste disposal body).    

Exposure devices incorporating depleted uranium should be treated in the same way 

as gamma sources.   

X ray sets should be made in-operable or, subject to approval from the regulatory 

body, may be transferred to another authorized user.   

Operating organizations should inform the relevant authorities when all sources of 

radiation have been removed from the site.  

All radiation warning notices should be removed.  

A comprehensive radiation survey should be made to confirm that no radioactive 

sources have been left on site. Preparation of a final decommissioning report that 



 32 

includes the final radiation survey and details of transfer or disposal of radiation 

sources. The final decommissioning report should be submitted to the regulatory 

body. 

5.10 Site radiography 
 

Site radiography should only be carried out when it is not practicable to perform 

radiography in a shielded enclosure because the objects to be radiographed are 

permanently fixed in location or are too big or heavy to be moved. 

5.10.1 Storage of radioactive sources at remote locations 
 

On-site storage facilities may consist of a lockable room, purpose built store or 

storage pit, but should have the same level of protection as facilities at the operating 

organization‘s main base. A suitable storage facility is one  that provides protection 

from the prevailing environmental conditions and also provides an adequate level of 

security. The store should be resistant to fire in order to minimize the potential for 

loss of shielding and containment in the event of a fire in the vicinity. The store 

should be located at a remote distance from corrosive and explosive hazards.  

The store should be made of materials that provide sufficient shielding to reduce dose 

rates outside the store to below the relevant values specified by the regulatory body.  

The door should be kept locked, and the keys held only by authorized personnel.  A 

warning notice incorporating the international trefoil symbol should be displayed on 

the door. 

5.11 Transport of radioactive sources 
 

When gamma exposure devices and sources are to be moved around a work site, they 

should remain in the storage facility until they are ready to be moved to their new 

location. 

Ancillary equipment should be disconnected from the devices, and all required plugs 

and caps installed prior to movement. The sources should only be moved in certified 

packages that are locked and the keys removed. A vehicle or trolley is best used to 

move the containers and the containers should be securely fastened to the vehicle or 

trolley, and kept under surveillance for the duration of the movement on the work site. 
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The sources should only be moved in certified packages that are locked and the keys 

removed. .In this case the operating organizations must ensure that the transport 

complies with regulations 

5.12Emergency preparedness and response 

Radiation sources used for industrial radiography have high radiation outputs and are 

potentially very hazardous. Emergencies and incidents have occurred in the past as a 

result of operator error or equipment failure, and these have resulted in workers and 

members of the public receiving high radiation doses 

Serious radiation over-exposures have occurred when workers physically handled the 

unshielded source assembly, and when a lost source came into the possession of 

members of the public. The dose rates in these situations are high enough to injure 

people in a matter of seconds or minutes and in some cases have even resulted in 

severe ‗radiation burns‘ leading to the amputation of limbs or other significant health 

consequences.  

In many cases, emergencies and incidents involving industrial radiography sources 

could have been prevented or the consequences could have been mitigated if the 

following precautions had been taken:  

Radiographers should:  

1. Be properly trained, qualified and be competent;  

2. Follow the local rules and other relevant procedures; 

3. Use survey meters before, after and during every exposure;  

4. Make appropriate inspections of equipment and survey meters prior to use;    

Operating organizations must have pre-prepared emergency plans to be able to 

respond quickly and safely to mitigate the situation. After the emergency is over, a 

report should be prepared which includes a critical review of how well the procedures 

were implemented and what lessons can be learned to prevent similar emergencies 

and incidents in the future and how response plans might be improved. 
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Chapter Six 
Conclusion and Recommendations 

6.1 Conclusion: 
 

In this study the draft of a new code of practice for radiation protection in industrial 

radiography has been developed. The draft which should be revised and issued by the 

regulatory authority and qualified expert in Sudan is going to help regulatory 

authority and industrial radiography departments to achieve and implementing an 

effective radiation protection program. The current status of radiation protection in 

such department is not satisfactorily as many of the essential items of a radiation 

protection issues are not applied. This situation is likely will lead to exposing workers 

and public to unnecessary radiation doses.  

In this study two department of industrial radiography have to do a lot in relation to 

improve the level of radiation protection so as to be in line with the current 

regulations particularly regarding the following issues:   

 Prepares and audits and reviews of radiation protection program.  

 Availability of a written emergency plan. 

 Personal monitoring (current records, prior work history). 

 Incident and accident investigation reports. 

6.2 Recommendations: 
 

The major recommendations that can help in improving the level of radiation safety 

and protection in industrial radiography are:  

 A new act that establishes a single and truly independent regulatory authority 

should be developed. 

 Reviewing this draft of code of practice by the regulatory authority and 

radiation protection experts as the first step towards issuance of the code.   

 A proper radiation protection officer (RPO) would be appointed to lie down 

and oversee a radiation protection program (RPP); and that  

 The RPO shall have the full authority and the adequate time to enable him to 

discharge his duties effectively.  

 The only TLD system available in the country which has been out of order for 

about 3 years should be repaired in the very near future. 
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Appendix I 

Inspection Form 

 

 بسم اهلل الرحمن الرحيم

Sudan academy of sciences 

MSc Radiation & Environment Protection 

Questionnaire 

 

Name of company   

Address  

Radiation Protection Officer  

Date _____/_____/_____ 

 

1. TRAINING AND INSTRUCTION OF WORKERS  

 Yes No 

Do all industrial radiographers have a suitable level of training?    

Refresher radiation safety training is provided periodically?   

Are training records maintained for every worker?   

Discussion with the RPO demonstrates an appropriate knowledge of the 

Regulatory Authority, the authorization, the legislation, conditions, safe 

working procedures, etc? 

  

Does the RPO have appropriate resources (time, personnel) and authority (to 

take independent action to remedy urgent safety issues) to properly perform 

the role? 

  

 

2. INTERNAL AUDITS AND REVIEWS 

 Yes No 
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Management reviews the radiation protection program at appropriate 

intervals? 

  

Audits of the facilities, source inventory, working rules and emergency 

procedures performed at appropriate intervals?  

  

Management conducts regular audits of employees working at field sites?    

Records of program reviews and audits maintained?   

 

3. FACILITIES AND EQUIPMENT  

 Yes No 

Is access to radiation sources restricted to authorized persons only?   

Are radiation sources properly secured to prevent unauthorized removal?   

Is the store for radiation sources (all types) secure?    

Does the store for radioactive sources bear appropriate warning signs (in the 

local language)? 

  

Are fire protection measures adequate?   

Appropriate emergency equipment is available in order to properly deal with 

the retrieval of jammed sources, etc? 

  

 

4. RADIATION SOURCES  

 Yes No 

Radiation sources and uses are as authorized in the licence?   

Inventory of sealed sources maintained?    

Records of leakage tests and inventory maintained?   

Are the source containers, x-ray equipment and crawler control sources 

subject to periodic testing to ensure the design and operating characteristics 

comply with the IEC / ISO or other requirements of the Regulatory 

Authority?   

  

Radioactive source containers —   
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- are properly labelled (as radioactive, details of the contained source, 

contacts)? 

  

X-ray equipment —   

- meets the minimum length requirements for connecting cables?   

RPO keeps records of testing, compliance and maintenance?   

5. RECEIPT AND TRANSFER OF RADIATION SOURCES  

 Yes No 

Radioactive package opening procedures established and followed?   

Records of packaging surveys, source receipt and transfer maintained?   

 

6. AREA RADIATION SURVEYS  

 Yes No 

Management possesses appropriate, functioning radiation survey 

instrument(s) suitable for the detection and measurement of X and/or  

radiation as appropriate? 

  

Management performs proper function checks on instruments prior to use?   

Survey meter calibration is performed by an approved facility?   

Direct reading pocket dosimeters performance checked at appropriate 

intervals? 

  

Sufficient functional survey meters are available for each radiography 

operation? (i.e. for each radiographer and assistant team) 

  

Surveys for removable contamination conducted as required?   

Records of calibrations, contamination surveys, etc. maintained?   

7. PERSONNEL RADIATION MONITORING 

 Yes No 

Management provides personal dosimeters to all radiation workers?   

Dosimetry supplier is an authorized provider?   

Dosimeters are exchanged at the prescribed period?   
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Dosimetry reports are promptly reviewed by the RPO?   

Is it evident that personal dosimeters are being worn by workers?   

Does the Management apply ALARA to occupational exposure?   

Personnel monitoring records are maintained?    

8. TRANSPORT OF RADIOACTIVE SOURCES 

 

 Yes No 

Authorized packages used?   

Packages properly labelled and marked?   

Management‘s vehicles, if used for transport, comply with regulations?   

 

 

9. WARNING SIGNS AND LABELING 

 Yes No 

Controlled areas, including field sites, have appropriate barriers and warning 

signs (in the local language)? 

  

Radiation sources are properly labelled?   

Notices to workers (in the local language) are displayed as required?   

 

 

 

 

 

Signature:  

 


	1.pdf
	2.pdf
	3.pdf

