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ABSTRACT: Apparatus for industrial gamma radiography include an exposure container, source guide tube, 

remote control hand crank assembly and other attached equipment. It is used a lot in inspection and evaluation of 

projects. In Vietnam, there are now more than 50 companies in radiography field and more than 100 apparatus 

are being used on the site. Therefore, the verification and evaluation is very necessary and important. This 

project constructs a procedure to verify a radiation protection for apparatus in the industrial gamma radiography 

for its application in Vietnam. 

I.  INTRODUCTION 

Procedure to verify a radiation protection-apparatus for industrial gamma radiography. 

Especially for the parts/equipment attached in the exposure container of Model 880 Sentinel and 

Model 660 Sentinel, the two most widely used models in Vietnam today. 

II.  CONTENT OF PROJECT 

Procedure to verify a radiation protection-apparatus for industrial gamma radiography and its 

contents is described as follows: 

QUALITY MANAGEMENT SYSTEMS 

ISO 9001:2008 and ISO/IEC 17025:2005 

---o0o--- 

 

 

 

 

PROCEDURE  TO VERIFY A RADIATION PROTECTION-APPARATUS FOR 

INDUSTRIAL GAMMA RADIOGRAPHY 

1. Personnel 

- All staff expertise to be trained, certified radiation safety of Vietnam agency for radiation 

and nuclear safety (VARANS). 
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- To be trained on the implementation of this verifying procedure. 

- Experience in the use of apparatus for industrial gamma radiography. 

- With the permission of VARANS to carry out this verifying procedure. 

2. Facilities and verifying equipment 

- Storage of radioactive sources qualify ensure shielding, radiation safety and security of 

radioactive sources and have been licensed for use by VARANS. 

- Environmental dose rate meter. 

- Measuring tape. 

- Surface contamination meter. 

- Testing sample tool of surface contamination. 

- Container of radioactive sources. 

- Wrench and mechanical tools. 

- No-Go gauge equipment. 

- Equipment radiation incident response… 

3. Verifying conditions 

The verification of apparatus for industrial gamma radiography conducted only if they meet 

all the conditions to ensure radiation safety, full accessories. 

Apparatus for industrial gamma radiography have to clean, maintain before testing. 

4. Verification steps 

Technical and safety inspection procedure includes the following steps: 

- Prepare verification; 

- Check profile of apparatus; 

- Check the external condition; 

- Check the safety of radioactive; 

- Check the surface contamination; 

- Check safety apparatus and techniques; 

- Check the operation of the system; 

- Handling of test results.      

4.1. Prepare verification 

Notice, plan, prepare all tools and safety equipment for the testing procedure. 

4.2. Check profile of apparatus 

Check all profiles of apparatus in the verifying procedure. 

4.3. Check the external condition 

These characteristics need to pay close attention, the first test when testing conducted at 

exposure container location and auxiliary equipment as follows: 

- The cracks, dented, distorted, outer bulge of the apparatus; 

- Status scale, rust, corrode metal parts; 

- Bad cable casing, plastic shell of the exposure container; 

- Check the fixed coupling of the details: at the end of the source guide tube and remote 

control assemblies; 

- For parts/locations suspected radiation leak must determine zoning requirements and then 

take immediate methods to respond radiation leak. 
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4.4. Check the safety of radioactive 

Check the environmental dose rate in the test area. Identify abnormal dose rate values at any 

directions, positions. 

Measured dose rate and compared with the maximum equivalent dose rate at different 

positions is described by the following table: 

 

 
Maximum environmental equivalent dose rate limits mSv/h (mrem/h) 

Type 
On the surface                  

of the container 

At 50 mm from the 

surface of the container 

At 1 m from the surface                   

of the container 

P 2 (200) 05 (50) 002 (2) 

M 2 (200) 1 (100) 0.05 (5) 

F 2 (200) 1 (100) 0.1 (10) 

 

Figure 1: Dose rate inspection on the surface of exposure container. 

4.5. Check the surface contamination 

Carry out the test surface contamination. With removable surface contamination, the surface 

contamination limits are subject to the following table: 

Contaminant 
Maximum permissible limits 

Bq/cm
2
 uCi/cm

2
 dpm/cm

2
 

1. Beta and gamma emitters and low toxicity alpha 

emitters 
4 10

-4
 220 

2. All other alpha emitting radio-nuclides… 0.4 10
-5

 20 
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Figure 2: Contaminant measurement. 

4.6. Check safety apparatus and techniques 

Perform the technical safety inspection of each component is as follow: 

- Inspection the technical safety of the exposure container: The label on the surface of the 

exposure container must be clear, legible. For the front and rear plate assembly of the structure 

exposure container should pay attention to check the details of wear, warping, cracks, full and 

smooth operation of the assembly. 

- Inspection the safety of the structure of technical and connected parts: use the No-Go 

gauge to check for corrosion of the connection at the 4 position is the diameter of the ball at the end 

of control cable, the shank or stem of the control cable connector, the female slot of the source 

assembly connector and a positive connection between the control cable and source assembly 

connectors. 

 
Figure 3: No-Go gauge tests. 

- Inspection the technical safety of remote control assembly: to ensure the integrity of the 

cable pay attention to the wound subsidence, dented and damaged inside the control cables. 

- Inspection the technical safety of the source guide tube, check the entire cable itself, 

detection of cuts, cracks, dents and assessing overcome. Inspect the exposure head to avoid 

warping, subsidence, excessive wear. 
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4.7.  Check the operation of the system 

Commissioning test three times for simulated sources, recorded in the verifying results. 

4.8.  Handling of test results 

- Handling of test results by verification records. 

- Record inspector results summary on the history of apparatus (full name inspector, date of 

inspection). 

5. Verification cycle 

- Verifying apparatus: 01 time/year. 

- When shortening the verification cycle, the inspector must note the reasons in the 

verification records. 

- The causes of abnormal test must write carefully in the profile of apparatus. 

III. RESULTS AND CONCLUSION 

By this assignment, we have known deeply the apparatus structure in industrial gamma 

radiography and all the steps in a procedure of the verification. We also completed the testing 

procedure with apparatus in industrial gamma radiography including an exposure container (model 

880 and model 660 sentinel) and rear plate, front plate assembly, remote control hand crank 

assemblies and source guide tube. Evaluate the radiation safety and surface contamination on that 

exposure container. 
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