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Abstract:  
 
The importance of Nondestructive Testing (NDT) as a Quality Control/ Quality 
Assurance tool in the industrial domain cannot be over-emphasized.  With the rapid 
advancement in research and technology, the NDT field is becoming larger and more 
sophisticated day by day.  Innovative research in materials science and digital technology 
is paving the way for more and more new methods in NDT technology.  
 
Although the NDT technology has improved over the years, the basic ‘human factor’ 
underlying the success of the NDT field remains the same. There are two major factors 
that influence the ‘Quality Assurance in NDT’.  First, knowledgeable and skilled NDT 
Operators are the most important factor in assuring the reliable test results.  Second, the 
Management oversight of the NDT operations plays a major role in assuring the overall 
quality of NDT.  
 
Management responsibilities include the implementation of a Quality Management 
System (QMS) that focuses on the NDT operations and apply all the elements of Quality 
Assurance relevant to NDT.   
 
Whether the NDT operations are performed in-house or by a contractor, periodic 
Management Self-assessments should include the following question: How can the 
Management assess and improve the ‘Quality Assurance in NDT’?  
 
This paper attempts to answer the above question.  Some practical examples are provided 
to illustrate the potential quality incidents that could lead to costly failures, and the role of 
NDT Operator and the Management in preventing such quality incidents.  Also, some 
guidelines are provided on how the Management can apply the elements of Quality 
Assurance to NDT in order to assess and improve the ‘Quality Assurance in NDT’.     
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Introduction 
 
Nondestructive testing (NDT) plays a vital role in assuring the quality and reliability of 
several critical products whose integrity is of paramount importance for safety.  As an 
inspection, condition monitoring and diagnostic tool in a variety of applications, NDT 
plays a key role in the safety of our lives. Billions of parts in the manufacturing, power 
generation and transportation industries throughout the world are being inspected on a 
daily basis using one or more NDT methods.  Many potential accidents are avoided due 
to the timely detection and elimination of the defects in materials and products through 
careful application of the principles of ‘Quality Assurance in NDT’. 
 
Most of us agree that Quality and Safety go hand in hand.  In other words, a quality 
product is a safe product. In this context, quality is defined as ‘freedom from defects’. 
There is a considerable risk associated with the inspection of the pressure boundary 
structures, systems and components. However, the importance of NDT is often not 
realized until serious accidents occur that lead to personal injury and/or economic losses. 
A single major accident in the field could seriously damage the reputation of the 
organization responsible for the product and/or testing service. On the other hand, 
undesirable quality incidents in the manufacturing plants or research laboratories could 
also lead to costly rework and delayed shipments. 
 
“Quality Assurance in NDT” means all those planned and systematic actions needed to 
provide adequate confidence to the customers, regulators and other stake holders that the 
NDT operations were performed and documented in accordance with the specified 
requirements.    
 
There are two major factors that influence ‘Quality Assurance in NDT’- the qualified 
NDT personnel who perform the tests, and the Management oversight on NDT 
operations.   
 
The purpose of this Paper is to review the key elements of Quality Assurance (QA) 
relevant to NDT and emphasize the role of the Management in implementing a Quality 
Management System (QMS) that focuses on NDT.  It is beyond the scope of this Paper to 
discuss the technical details of the essential variables that affect the reliability of NDT.   
  
The Role of the NDT Operator in Quality Assurance 
 
Despite the automation of several NDT techniques, NDT technology today is very much 
operator dependant.  There is no doubt that the reliability of the test results depends on 
the experience, knowledge and skill of the NDT Operator.  The testing environment, 
accessibility and other site conditions during the test have major influence on the operator 
performance.  Therefore, the ‘human factor’ plays a major role in the reliability of NDT.  
From this point of view, it is possible that a critical defect might be missed even by an 
experienced and skilled NDT operator.  On the other hand, the root cause of a component 
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failure could be traced to the inadequate NDT technique applied, poor sensitivity of the 
test setup or incorrect procedure employed during the test, which are operator dependent.  
Also, there are several important essential variables that affect the test results.  For 
example, the test sensitivity and resolution are the most important parameters, which 
depend on the capability of the equipment, selection of the appropriate techniques, 
calibration standards, surface preparation and the procedure employed.  Such factors can 
be controlled by a qualified NDT Operator to the best of his ability by applying the 
correct techniques and following the approved procedures.  Hence, NDT Operator is 
taken into consideration while determining the Probability of Detection (POD) during the 
qualification of the Ultrasonic Testing (UT) examination system. 
 
Thus the NDT Operator plays a key role in the reliability of the test results. It is the 
responsibility of the qualified NDT Operator to follow the Code of Ethics and apply 
his/her technical knowledge and skills to ensure the best results possible out of the tests.     
 
The Role of the Management in Quality Assurance 
 
‘Quality Assurance in NDT’ depends not only on the qualified NDT Operators, but also 
on the Management who is responsible for execution of the NDT operations.  Quite often, 
the apparent causes of the field failures or quality incidents related to NDT could be 
attributed to the weakness in the Quality Management System (QMS) of the organization 
responsible for the production and/or testing of the product.  Sometimes, quality incidents 
of potential risk may go unnoticed by the Management in the manufacturing plants or 
research laboratories.    
 
To illustrate the above point, consider the following practical examples.  
 

A) The Radiographic Testing (RT) crew completed radiography on the welder 
qualification test specimen in a Piping Fabrication Facility. However, the 
radiographs were rejected due to poor density, although the exposure time and 
technique were correct.  The production was delayed due to the repetition of 
radiography on the test specimen.  

o Reason: It was discovered that the processing chemicals had passed the shelf-life 
for sometime. It could also be the result of under-developed films due to the weak 
chemicals which were not replenished on time.  There was no inventory checklist 
maintained in the lab for the chemicals (and their shelf-life), nor was a logbook of 
films processed in the dark room.    

  
B) Three process tanks were supplied by a contractor to a Waste Management 

Facility sometime ago.  They were held back from commissioning, as the NDT 
reports and radiographs could not be located in the history dockets. The supplier of 
the tanks is no longer in business. As a result, radiography was repeated on the 
tanks which led to significant cost overruns and delayed the commissioning 
schedules.   
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o Reason: The source inspection was not performed when the tanks were released 
from the supplier. There was a communication gap between the Quality and 
Purchasing departments. Also, there was no system established for records 
management concerning NDT reports.  

    
C) A radiography job in the NDT Laboratory was temporarily suspended by the 

supervisor due a safety issue. One of the technicians discovered that the guide tube 
of the Ir-192 exposure device was found damaged. There was a nick at the center of 
the guide tube caused by a sharp object, which could have led to a serious accident 
resulting in over exposure of the personnel, if the source was stuck while operating 
the exposure device. Luckily, a serious radiation accident was avoided by quickly 
replacing the damaged guide tube.   

o Reason:  The source of the damage to the guide tube was not known, as there 
were no daily safety checklists maintained in the lab.  

 
D) During the review of the assembly drawings in a Gas Turbine Assembly Plant, the 

Quality Engineer discovered that unrealistic inspection requirements were specified 
in the engineering drawings. The field welds between the burners and their supports 
had to be inspected by the Liquid Penetrant Inspection (LPI) method. However, LPI 
was not practical due to the limited space available between the burner and the 
support. The production was stopped until the Design Engineer evaluated the 
alternatives and revised the drawing requirement from LPI to Visual Inspection 
(VT) at 10X magnification. As a result, the overall engine assembly schedule was 
delayed.     

o Reason:  Critical inspection requirements were not reviewed earlier at the design 
stage. Concurrent engineering did not involve the Quality Engineer 
knowledgeable in NDT.      

       
The above quality incidents are only a sample of several possibilities in the field or in-
house testing, which could have serious impact on the organization with respect to the 
quality and safety.  Further, each of the above quality incidents indicates some weakness 
in the Quality Management System (QMS) of the respective organizations.   
 
The chances of serious accidents or costly rework could be prevented by the Management 
through pro-active planning and execution of the NDT operations.   Also, it is the 
responsibility of the Management to provide adequate training, equipment and 
environment to minimize the operator’s contribution to the quality incidents.   
 
The importance of “Human Factor” in NDT 
 
The ‘Human Factor’ plays a key role in the quality and reliability of NDT.  If the testing 
environment is not adequate, even the most skilled operator may not produce the 
satisfactory test results.  Often, the NDT personnel are exposed to the harsh 
environmental conditions and undue stress during the field testing.  For example, 
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inadequate access to the field welds, incomplete surface preparation, poor lighting 
conditions, unexpected equipment failures and other noise factors at site affect the 
operator performance. Also, prolonged testing under inadequate site conditions contribute 
to the stress and fatigue of the NDT personnel leading to less than satisfactory 
performance.  The Management should be wary of such human factors while planning 
and execution of the NDT operations and necessary precautions should be taken ensure 
that the NDT personnel are free from extraneous pressure and unnecessary administrative 
burdens while carrying out the tests.  Motivation of the NDT personnel during the critical 
field testing is very important for reliable test results.   
 
Key elements of Quality Assurance in NDT 
 
1. Personnel Qualification & Certification 
 
Personnel Qualification and Certification is one of the basic requirements of ‘Quality 
Assurance in NDT’.  It is the responsibility of the Management to ensure that the NDT 
personnel are adequately qualified and certified prior to engaging them on the job.  
 
A knowledgeable and skilled NDT Operator is no doubt the most important factor in 
assuring the quality and reliability of NDT.  Although rapid advancement in digital 
technology has led to automation of several NDT techniques in the manufacturing plants 
and research laboratories, much of the field NDT today is still operator dependent. Since 
each NDT method has certain advantages and limitations, proper application of the 
techniques and interpretation of the results require the qualified NDT personnel in the 
respective methods.  The regulatory codes and standards require that only NDT personnel 
qualified and certified to certain level in the applicable NDT method shall perform the 
testing.  Further, in the case of Radiographic Testing (RT), it is a regulatory requirement 
that only certified Exposure Device Operators (EDO) shall handle the exposure devices.   
  
Minimum training and qualifying NDT experience are among the pre-requisites for initial 
certification of the NDT personnel.  Although there is no minimum education specified 
for the qualification of NDT personnel, there are three distinct competency levels of 
qualification (Levels 1, 2 and 3) that are graded based on the knowledge, skill and 
experience in the specific NDT method. Each level of qualification has certain defined 
responsibilities. This is an important point to be kept in view by the Management, while 
planning and deploying the resources for various projects involving NDT.  
 
There are two types of certification schemes available for NDT personnel.  The first type 
is based on the employer certification after in-house training and qualification of the 
NDT personnel. The second is based on independent central certification.  It is beyond 
the scope of this Paper to discuss the merits or demerits of such certification schemes.  
There has been considerable skepticism in the employer based certification schemes for 
qualification and certification of NDT personnel, such as the SNT-TC-1A Recommended 
Practice [1], which is prevalent in the United States.  However, the rest of the world is 
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keen on the central certification schemes based on independent evaluations.  From the 
Quality Assurance point of view, independency and consistency of the certification 
process are the two important properties of the certification schemes that are recognized 
internationally.  Therefore, it is expected that ISO 9712-2005 will soon become the 
common international standard for NDT personnel qualifications and certifications 
throughout the world.  In a global economy, NDT personnel certified to this standard will 
be transparent to the national boundaries and meet the demands of the NDT projects 
around the world.  Fortunately, Canada has already adopted this international standard as 
a Canadian National Standard, CAN/CGSB-48.9712-2006 [2]. 
  
2. Training and Motivation  
 
As noted above, minimum training and qualifying NDT experience are the two basic pre-
requisites for certification of NDT personnel.  It is very important to ensure that the NDT 
personnel are knowledgeable, competent and fully trained at the appropriate level prior to 
certification.  In order to assure the reliability of the test results, it is important that the 
NDT Operator should be able to clearly distinguish a ‘defect’ from a ‘discontinuity’ in a 
test specimen.  
 
However, it is not just enough to engage the certified personnel and expect everything to 
be run smoothly in NDT operations.  It is extremely important to motivate the NDT 
personnel by recognizing their efforts and rewarding the good results.  Management 
should recognize that skilled and experienced NDT Operators are an asset to the 
organization.  A motivated NDT Operator can save the organization from huge economic 
losses by timely detection and reporting of the defects through diligence and careful 
examination.  Treating the NDT personnel with respect and dignity would go a long way 
in motivating them. Management should strive to retain the experienced and skilled NDT 
personnel and find the means to keep them fully engaged during the gap between the 
projects.  Re-training through periodic refresher courses is often required to keep current 
with the new technology.  This will be a real motivation for some NDT personnel with 
the thirst for knowledge.  On the other hand, continuous observation and coaching by the 
direct supervisors and On-the-Job Training (OJT) would increase the confidence and 
sharpen the skills of the new NDT Operators.  Other management techniques for training 
and motivation of employees include encouragement to exchange ideas and sharing of 
lessons learned among the staff.  Creating a learning environment and providing the 
opportunities for improvement are some of the measures the Management can take to 
motive the NDT personnel.    
 
3. Facilities and Equipment  
 
Adequate facilities and equipment are necessary for achieving optimum results in NDT. 
For example, in the case of Radiographic Testing (RT), maintenance of the dark room 
facility, processing chemicals, storage of films are among the major factors that influence 
the quality of the radiographs. The hard work of the NDT personnel in the plant or field 
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could be wasted, if the radiographs turn out to be too dark or too light due to inadequate 
processing of films.  Similarly, the test facilities for the liquid penetrant tanks and 
magnetic particle wet bench should be designed such that handling and storage of the test 
specimen as well as the consumables result in high quality and productivity.   
 
Management oversight on the regular maintenance of the equipment is very important to 
assure the quality and reliability of the inspection results.  For example, regular quality 
control checks for penetrant bath contamination and sensitivity should be performed as 
per the established test procedures and the results should be recorded. Similarly, 
Ultrasonic and Eddy current instruments, probes and calibration blocks should be 
regularly cleaned and maintained.   
 
In the global economy, ever growing competition in the manufacturing and service 
sectors has resulted in the NDT facilities and equipment being automated and modernized 
to meet the demands of the customers.  Automation is the key to success in the 
automotive and aerospace industries where billions of parts are being produced and 
inspected on a daily basis.  New automated inspection techniques in several NDT 
methods, combined with the computerized vision systems, are contributing significantly 
to the high productivity and quality in several industries. Not only the automation 
improves the efficiency of inspection, it also helps in increasing the reliability of NDT by 
minimizing the ‘human errors’ such as operator fatigue in routine operations. However, 
automation also means due care and regular maintenance of the facilities and equipment. 
Therefore, creating and maintaining the suitable and adequate facilities and test 
equipment are among the key Management responsibilities to maintain the ‘Quality 
Assurance in NDT’. 
 
4. Procedures 
 
The purpose of the NDT procedure is to ensure that the inspection process is applied 
consistently so that expected results can be achieved with confidence. This is one of the 
basic principles of Quality Assurance.  Each NDT method has certain essential variables 
which should be captured in the written procedure and monitored during the 
implementation. NDT procedures should be reviewed and approved by the authorized 
and qualified personnel in the respective NDT methods.  Any change in the essential 
variable is a cause for revision of the procedure.   
 
Typically, an NDT procedure should identify the scope and limitations of the test, 
personnel qualification requirements, health and safety precautions, surface preparation 
requirements, equipment and calibration standards to be used, applicable techniques, 
reference codes and standards, acceptance criteria and the records to be maintained. The 
acceptance criteria should be clearly specified in the procedure, or a reference should be 
made to the relevant sections of the codes and standards, or the customer specifications.  
It is very important that the NDT procedure provides clear instructions on the acceptance 
criteria and the reporting levels of indications found.  
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Also, the NDT procedures should provide clear instructions on the pre-and post cleaning 
of the test specimen. For example, certain critical nuclear applications require that the 
penetrant materials should be free of chemical impurities due to halogens and 
phosphorous.  Therefore, the NDT procedure should clearly identify the type of penetrant 
materials permitted and the quality control measures required to verify such materials.  
Similarly, instructions for demagnetization following the magnetic particle inspection on 
rotating equipment should be clearly specified in the NDT procedure. Although the 
qualified NDT personnel should be aware of such requirements, a precautionary checklist 
in the NDT procedure would help to assure that these steps are promptly completed.     
  
Also, it is important to distinguish an ‘NDT procedure’ from an ‘NDT technique’.  
Usually, one NDT procedure may be applied to several products within the scope of the 
project.  However, an NDT technique is written to a specific application.  Therefore, it is 
important to ensure that the NDT techniques are promptly reviewed and approved by the 
authorized and qualified personnel in the respective NDT method prior to 
implementation.  
 
From the Quality Assurance point of view, it is important to ensure that only approved 
procedures and techniques are employed by the NDT personnel, and such documents are 
maintained and controlled by the Management.  
 
5. Codes and Standards 
 
NDT personnel who interpret and evaluate the test results should be familiar with the 
codes and standards relevant to the products being inspected, in addition to the customer 
specifications.  Certain codes and standards have specific requirements on the 
qualification of the NDT personnel, test sensitivity and acceptance criteria.  Evaluation of 
the indications against the accept/reject criteria is an important step in the NDT 
operations, where the experience and skill of the NDT personnel are often put to test.  
Knowledge of the product as well as the applicable codes and standards would help the 
NDT personnel in the evaluation of the indications without ambiguity. In certain critical 
applications, ‘acceptance criteria’ could play a major role during the third party 
inspection and investigation into the root cause analysis of major failures.  Therefore, 
NDT personnel should be aware of the customer requirements as well as the applicable 
regulatory codes and standards.   Management should be aware of the occupational health 
and safety rules and the regulations pertaining to radiation protection, handling of nuclear 
substances and exposure devices.  In this respect, maintenance of a library of codes and 
standards relevant to various NDT methods will benefit the NDT personnel as well as the 
Management.  Pressure boundary codes and standards, Radiation Protection regulations, 
and other NDT books and magazines should be accessible to the NDT personnel.  
Periodic in-house testing on the NDT knowledge including codes and standards could 
help increase the confidence of the NDT personnel.  Such tests could also be conducted 
as a part of internal or external training for certification/re-certification.     
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6. Calibration Standards 
 
NDT is a non-destructive method of flaw detection and material characterization based 
on a reference standard.  In other words, NDT is essentially a comparative study between 
an ‘unknown’ test specimen and a ‘known’ reference standard or calibration standard. 
The test system must be calibrated against the reference standard so that proper test 
sensitivity and resolution are established.  Such calibration data is essential for the 
meaningful evaluation of the indications in any NDT method.  The NDT procedures 
should clearly identify the type of calibration standards to be used and the process for 
calibration of the equipment.  The NDT techniques should clearly identify the specific 
calibration standards to be used during the test set-up, in order to assure the sensitivity 
and resolution of the test results.  For some applications, special calibration blocks should 
be prepared to suit the geometry (thickness and curvature range) of the test specimen.  
The material properties and geometry of calibration standards should closely match the 
characteristics of the test specimen. Error corrections to compensate for the differences 
between the specimen and the calibration standard should be considered in the evaluation 
of the indications. This is an essential variable which has a major impact on the reliability 
of the test results. Therefore, the NDT reports should invariably identify the calibration 
standard, against which the test system has been calibrated.  Management oversight on 
the identification and maintenance of the calibration standards is very important for 
‘Quality Assurance in NDT’.        
    
7. Design Quality Assurance  
 
One of the reasons products fail in service could be attributed to the design errors in the 
product development, particularly with respect to the specification of Inspection and 
Testing.  As illustrated in example ‘D’ above, engineering drawings and technical 
specifications should be reviewed by qualified NDT personnel for proper selection of the 
NDT methods and techniques.  Sometimes, design engineers tend to over specify the 
NDT requirements, without realizing the practicality of the inspection or limitations of 
the NDT methods.  In general, Radiographic Testing (RT) is usually preferred to 
Ultrasonic Testing (UT), even though the latter method is more economical and provides 
similar results in detecting the volumetric flaws. Similarly, Liquid Penetrant Inspection 
(LPI) is a common method applied for detecting the surface flaws, even though the wet 
magnetic particle method would save the inspection time significantly on ferrous 
materials.  Some products with complex geometry (size and shape) may require more 
than one NDT method for thorough inspection. On the other hand, a full inspection using 
any NDT method would be impossible or uneconomical on certain applications due to the 
geometry or accessibility of the test specimen.  Therefore, a thorough knowledge of the 
capabilities and limitations of the NDT methods is important for the design engineers 
who specify the inspection requirements.  Design quality assurance in NDT should 
consider such factors as accessibility, field conditions, safety issues, sample size, and 
other regulatory requirements.  Management should ensure that concurrent engineering 
teams include qualified NDT personnel.  Also, at the procurement stage, technical 
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specifications and purchase orders should be reviewed by the qualified NDT personnel to 
ensure that proper NDT requirements are specified.  Subsequently, NDT procedures and 
techniques submitted by the suppliers should be reviewed and approved by the authorized 
and qualified NDT personnel.    
 
Selection of the appropriate sample size for NDT is another challenge often faced by the 
design engineers. In order to demonstrate the capability and reliability of the NDT test 
systems, design engineers should consider conducting Repeatability and Reproducibility 
(R&R) studies involving multiple operators.  Site conditions should be kept in mind 
while analyzing the test results based on ideal laboratory conditions.  Management should 
consider a risk assessment prior to embarking on critical projects involving NDT.    
 
8. Work Management 
 
Work management typically includes resourcing, planning and scheduling of activities. It 
also includes safety management and emergency planning.  Health and Safety of the 
operators are an integral part of the planning for NDT.  Also, public safety should be 
considered, particularly in the case of field radiography.  Preparations for RT should 
consider ALARA (As Low As Reasonably Achievable) principles.  When planning for 
field radiography, management should ensure that the ALARA principles 
(Time/Distance/Shielding) are followed by the NDT personnel.  If necessary, the 
radiographers should be rotated to avoid over exposure to radiation.  Although it is not a 
mandatory requirement in Canada  per the Nuclear Substances and Radiation Devices 
Regulations [3], it is prudent on the part of the Management to engage a minimum of two 
persons (a qualified NDT Operator and a helper) while performing the field radiography.  
However, the Regulations require that only certified Exposure Device Operators (EDO) 
shall be permitted to operate the exposure devices.   
 
In addition to the resourcing and scheduling, work management for NDT operations 
should also consider the following: 

• Site clearance for carrying out the NDT operations 
• Emergency support for unplanned events, including fire hazards  
• Radiation safety and ALARA measures in the case of field radiography 
• Preparations for field inspection, such as scaffolding, and adequate lighting  
• Surface preparations for the specimen to be tested 
• WHIMS training for handling hazardous chemicals and MSDS catalogues 
• Surface preparations and post cleaning of the test specimens  
• Disposal of hazardous chemicals, and  
• Housekeeping  

 
It is the joint responsibility of the qualified NDT personnel and the Management to 
ensure the personnel safety and the safety of the equipment while performing the 
operations.  In addition, Management should consider all human factors that could affect 
the performance of the NDT personnel, either in-house or at site.  Management assistance 
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in facilitating and coordination of the pre-inspection activities would remove the 
administrative burden on the part of the NDT personnel so that they can focus on the 
technical aspects of the NDT operations.  Management should also ensure that necessary 
daily log books and safety checklists are completed and maintained regularly at all NDT 
facilities and sites. Obviously, the management representative should be an individual 
knowledgeable in the NDT methods and the associated health and safety regulations. 
  
Housekeeping is an important factor for the safety as well as efficiency of operations. 
Housekeeping includes identification and labeling of the equipment and accessories, 
calibration blocks, penetrant materials and their batch certificates, inventory controls for 
chemicals and other NDT consumables such as the radiographic films.  
 
Tables 1 and 2 show some typical examples of daily log books and safety checklists.  
 

Table 1 
Daily Log book for NDT activities   

Form#:________________          Rev# ______ 
 

Project 
#  

Operator 
Name 

NDT 
method / 
Technique# 

Time 
Start 

Time 
Finish 

Equipment 
Used 
(Model / 
Serial#)  

Safety 
Checks 
Comple
ted - 
Form# 
(Y/N)  

Remarks 

        
        
        
        
        
        
        
        
        
        
        
        
        
 
Reviewed by: __________     Sign / Date:  _____________  
 
Such Daily Log books should be maintained for each NDT laboratory, production facility 
or Field work, where NDT is routinely carried out.    
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Table 2 
NDT Safety Checklist – Field RT (Ir-192)       

 Form#: _____________      Rev#: ______ 
 

Safety check Yes/ 
No 

Operator 
Name 

Sign/ 
Date 

Remarks 

1. Check the Exposure device and determine if 
this is the correct source you need for the job.  

    

2. Check the locking mechanism for 
cleanliness and good condition. 

    

3. Check for any physical damage to the 
control cable, cranking mechanism or the 
source guide tube.  

    

4. Does the cranking mechanism move freely 
throughout its length of travel? 

    

5. Check the surface leak from the camera. Is 
there any abnormal radiation from the surface 
of camera?  

    

6.  Do you have the personnel protective 
equipment (PPE) in good working condition? 
Is the pocket dosimeter in working condition 
and calibrated? 

    

7. Do you have a calibrated survey meter in 
working condition?   

    

8. Have you placed the Radiation warning 
boards in all directions where public access is 
possible?  

    

9. Do you have adequate number of films 
loaded and ready to go?  

    

10. Do you have all other accessories (lead 
numbers, penetrameters (IQI), shielding etc.  

    

11. Did you cordon off the distance correctly to 
control radiation dose for the public? 

    

12. Did you receive the site clearance before 
proceeding for RT.  

    

 
Similar checklists should be designed for each facility and each NDT method.  
 
If designed well, the work management tools could assist the Management in identifying 
the potential safety and performance issues in NDT operations. Logbooks and safety 
checklists are very important objective evidences for investigation of major events of 
significance.  They could assist in the trend analysis of the quality incidents and identify 
the areas of concern so that appropriate corrective actions can be implemented.  To 
explore the opportunities for improvement in the work management, NDT personnel 
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assigned for each job should be encouraged to explain the reasons why the job took more 
time than planned and what safety issues or other difficulties were faced during the 
testing (such as accessibility, poor surface preparation and other noise factors).  Regular 
review of the logbooks by the Management could identify the performance issues, and 
necessary corrective actions can be taken to improve the overall efficiency of NDT 
operations.  Therefore, work management is a powerful tool in the maintenance of 
‘Quality Assurance in NDT’.   
 
9. Records Management 
 
Records management is a basic element of the Quality Management System (QMS). 
Without the clean and legible reports, the NDT operations do not have much value to the 
customers.  Therefore, quality of the NDT reports should be verified for information to be 
‘complete’, ‘correct’ and ‘consistent’ prior to submitting to the customers.  Most of the 
pressure boundary Codes and Standards require that NDT reports and radiographs shall 
be kept as permanent records, including the qualification of the NDT personnel.  
Therefore,  qualification and certification records of all NDT personnel, their level of 
qualification together with the training history should be saved in a database, and be 
readily retrievable when required. Also, the annual vision test records of the NDT 
operators should be saved together with the personnel qualification records.  As a 
minimum, all NDT reports should contain proper identification of the project (customer) 
and the test specimen inspected, location of the test specimen, equipment used, procedure 
and technique employed and the personnel qualification.  NDT procedures and revisions 
should have been approved by the authorized and qualified personnel in the respective 
NDT methods.  
 
In the case of Radiographic Testing (RT), there are certain mandatory records that must 
be maintained by the Licensee.  Reference should be made to the Nuclear Substances and 
Radiation Devices Regulation (SOR/2000-207) [3]. Clauses 36 of the Regulations 
describes the records to be kept and retained with respect to the ‘Nuclear substances’, and 
Clause 37 describes the records to be maintained with respect to the ‘Exposure devices’.   
 
It is the responsibility of the Management to ensure that all NDT records are completed 
and secured for a minimum period as required by the customers and regulatory standards 
for future reference.  
 
10.  Audits & Assessments 
 
Internal audits and Self-assessments are the two important management tools through 
which the adequacy and effectiveness of the Quality Management System (QMS) can be 
evaluated.  Unfortunately, the true contribution of the NDT operations to the overall 
effectiveness of the QMS may not be realized by the Management, since the scope of the 
internal quality audits and self-assessments often fail to include NDT.  Failure to include 
NDT in the audit plans or self-assessment plans would mean the missed opportunity for 
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improvement in a key area of Quality Assurance.  Sometimes it is too late to realize the 
potential problems and risks involved in the NDT operations and implement necessary 
preventing actions.   
 
Therefore, it is very important for the Management to plan and execute independent 
audits and assessments periodically on NDT operations in order to improve the ‘Quality 
Assurance in NDT’.  At the minimum, ongoing assessments in the form of coaching and 
performance monitoring by the supervisor would assist the Management in maintaining a 
competent NDT team.  Periodic review of the work management records should also help 
the Management in the assessment of the quality as well as the performance issues 
associated with the NDT operations.  
 
Table 3 below shows a typical Self-assessment Checklist for NDT.  Such checklists 
should be developed to suit the individual organizations.   
 

Table 3 
Typical Management Self-assessment Checklist for NDT  

 
Area of 
Concern 

Description 

Type of Projects / Customer specific requirements/ Cost and Delivery 
schedules for NDT operations / Health & Safety issues. 

Potential Risks 

Additional precautions to be taken for inspection of safety related / 
pressure boundary work including regulatory oversight. 
NDT Methods, particularly Field RT vs. In-house inspection 
NDT Equipment capabilities to meet the customer requirements, 
including the dark room facilities for RT.  
Adequate Facilities qualified for various NDT methods. 
Adequate number of qualified and certified NDT personnel 
Adequate training facilities for NDT personnel 

Capabilities 

Adequate calibration standards to meet the requirements of codes and 
standards and customer specifications.   
Accidents or quality incidents related to NDT at site or in the plant 
Customer complaints or rejects/ Failure rates due to operator errors 

Performance 
Issues 

Customer feedback on the quality of NDT reports   
Incidents due to non-compliance of NDT procedures? 
Issues due to the use of un-approved procedures or NDT techniques  

Compliance 
Issues 

Non-compliance to the codes and standards, or customer specifications 
Overall efficiency of NDT operations – productivity, overtime, cost etc. 
Inventory controls 
Management of Field operations (NDT) 

Work 
Management 
Issues  

Housekeeping 
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Summary 
 
There are two major factors that influence the ‘Quality Assurance in NDT’– Qualified 
NDT personnel who perform the tests and the Management oversight on NDT operations.  
Knowledgeable and skilled NDT Operators are very important for reliable test results in 
NDT.  On the other hand, Management oversight in planning, coordination and execution 
of the NDT operations would help in achieving the quality and safety objectives.  If 
managed properly, the right application of NDT by the qualified NDT personnel under 
adequate testing conditions can prevent accidents and save the organization from huge 
economic losses.    
 
The overall quality and effectiveness in NDT depend on the Management involvement in 
pro-active planning and execution of the NDT operations.  Management should consider 
implementing a Quality Management System (QMS) that focuses on NDT, and apply all 
the elements of Quality Assurance relevant to the NDT operations.  Qualification and 
Certification of NDT personnel, Training and Motivation, Facilities and equipment, 
Codes and standards, Calibration standards, Procedures, Design Quality Assurance, Work 
management, Records management are among the key elements that should be monitored 
by the Management in addition to the periodic Audits and Self-assessments on NDT 
operations.  Work management is a powerful tool in identifying potential quality, safety 
and performance issues associated with the NDT operations.  Management oversight 
should include periodic audits and self-assessments covering the NDT operations in order 
to assess and improve the ‘Quality Assurance in NDT’.     
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