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PREAMBLE  107 
Non-Destructive Testing (NDT) methods are commonly used under accreditation according to 108 

ISO/IEC 17025 as well as to ISO/IEC 17020, depending on the particular circumstances and 109 

requirements. 110 

The paper gives guidelines to a number of aspects ensuring that the requirements and criteria to 111 

NDT methods are aligned irrespective whether ISO/IEC 17025 or ISO/IEC 17020 are applied. 112 

Central element of the conformity assessment systems is the accredited certification of personnel 113 

according to ISO/IEC 17024 as it is described in ISO 9712. 114 

The order of the chapters have been aligned with the common structure of ISO/IEC 17020 and 115 

ISO/IEC 17025. 116 

 117 

PURPOSE  118 
This publication provides guidance for accreditation bodies as well as for bodies carrying out NDT 119 

as an accredited activity or seeking accreditation, for testing and inspection purposes.  120 

 121 

AUTHORSHIP  122 
The publication has been derived from (EA-4/15:2015), which had been prepared jointly by the 123 

Laboratory Committee and the Inspection Committee of the European Co-operation for 124 

Accreditation. The ILAC Inspection Committee together with the AIC were appointed to check 125 

and approve the document as an ILAC Guidance. 126 

This document currently refers to ISO/IEC 17025:2017 and ISO/IEC 17020:2012. 127 

128 
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1. INTRODUCTION 129 

 130 

Non - Destructive Testing (NDT) bodies may be accredited against the requirements of ISO/IEC 131 

17025, General requirements for the competence of testing and calibration laboratories or 132 

ISO/IEC 17020, Conformity assessment - Requirements for the operation of various types of bodies 133 

performing inspection. 134 

Whichever route is chosen the accreditation is carried out against the same technical criteria. 135 

 136 

This paper addresses the three-tier personnel certification model that is fundamental to NDT, along 137 

with the expectation that testing personnel should hold certification that is specific to the particular 138 

NDT methods of interest.  It makes explicitly reference to those particular technical functions 139 

associated with the company's Level 3 resources, which are generally expected to be defined within 140 

any credible NDT operation.  141 

And there are some circumstances where ISO 9712 certification may not be the only valid option 142 

in regard to personnel certification.  This is because not every ISO 9712 certification scheme 143 

provides the degree of sector/product/method specialisation which might be warranted in specific 144 

circumstances.  It is recognised that in some circumstances there can be legitimate alternatives to 145 

ISO 9712, including employer-based schemes such as described for example in EN 4179, provided 146 

that certain controls have been defined for ensuring both the integrity of any employer-based 147 

qualification scheme and the credentials of the administering Level 3. 148 

 149 

A body accredited for performing NDT under ISO/IEC 17025 or ISO/IEC 17020 may perform and 150 

report on the following activities: testing to appropriately defined standards and procedures, 151 

interpretation of test results against the agreed acceptance standard, determination of conformity 152 

and determination of significance of defects found, based on results. 153 

 154 

Note: Determination of significance of defects found is to be considered as an opinion or 155 

interpretation, and according with ISO/IEC 17025 clause 7.8.7.  The laboratory shall document 156 

the basis upon which the opinions and interpretations have been made (7.8.7.1). 157 

 158 

This publication provides in its annexes guidance for bodies carrying out non-destructive testing 159 

as an accredited activity or seeking accreditation, for testing or inspection purposes using, for 160 

example, the most used NDT methods: 161 

 162 

Eddy Current Testing (ET), 163 

Liquid Penetrant Testing (PT),  164 

Magnetic Particle Testing (MT),  165 

Radiographic Testing (RT), 166 

Ultrasonic Testing (UT).  167 

 168 

This paper carefully addresses special aspects of calibration, verification and other methods of 169 

quality control in NDT. 170 

 171 

Note: visual testing and other NDT testing (like acoustic emission, leak testing etc.) are not 172 

included in separate appendices of this document. 173 

 174 
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This guidance should be used as complement to the standards (ISO/IEC 17025 or ISO/IEC 17020).  175 

 176 

In some specific situations specialised expertise may be required to ensure testing/inspection at the 177 

level of precision demanded by individual test/inspection, e.g. remote access eddy current and 178 

ultrasonic inspection. It is not intended to indicate all such topics in this publication, but they will 179 

be taken into account during the assessment. 180 

 181 

All the sections of the document are applicable for NDT accredited bodies whether the 182 

accreditation is against ISO/IEC 17025 or ISO/IEC 17020, even where there is reference just to 183 

clauses of one of the standards (see also ILAC G27:2017-06 - Guidance on measurements 184 

performed as part of an inspection process).  185 

 186 
Note: Although this document is guidance, as there are mandatory requirements in NDT standards, 187 

those requirements are identified by the term “shall”. 188  
  189 
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 190 

4. GENERAL AND STRUCTURAL REQUIREMENTS  191 

(4, 5 ISO/IEC 17025; 4, 5 ISO/IEC 17020) 192 

 193 
The body shall ensure the integrity of staff involved in NDT test/inspection work and that staff are 194 

free from all pressures which might affect their impartiality and affect their judgement. 195 

 196 

Due to the nature of NDT the body shall consider the impact on the body of errors and omissions 197 

in testing when considering liability insurance. 198 

 199 

 200 

6. RESSOURCES 201 

6.1 PERSONNEL 202 
 203 

(6.2 ISO/IEC 17025; 6.1 ISO/IEC 17020) 204 

 205 

The management shall define the minimum levels of qualification and experience necessary for the 206 

related staff within the body. 207 

 208 

In all instances the body is required to demonstrate that the personnel qualifications specified in 209 

the standard / customer specification / applicable regulations are met. All certificates of personnel 210 

shall be valid. 211 

 212 

The person(s) responsible for NDT shall hold a level 3 certification and, whenever available, issued 213 

by an accredited certification body against ISO/IEC 17024 to ISO 9712, for all NDT methods 214 

included in the scope of accreditation. Where the person who performs monitoring is not in the 215 

full-time employment of the body or the in-house level 3 certification does not cover all methods, 216 

the body shall have contracts with a person or with persons with needed competence for the 217 

sufficient monitoring. 218 

 219 

This applies, as a minimum, in relation to the common NDT methods i.e. radiographic testing, 220 

ultrasonic testing, eddy current testing, magnetic particle testing and liquid penetrant testing (as 221 

described in this document before). 222 

 223 

If level 3 certification issued by an accredited certification body is not available, may be considered 224 

as acceptable, in the absence of other requirements, a level 3 certification issued by the organisation 225 

under a recognized certification framework and approved by an independent body. Such body 226 

should not have commercial or other interest in the organisation to be assessed and shall involve 227 

persons holding ISO 9712 (or equivalent) level 3 qualifications in all relevant methods. 228 

 229 

The person(s) responsible for NDT shall be responsible as a minimum for following activities: 230 

 231 

- Authorization of NDT personnel as competent to perform specific inspections/tests and/or to 232 

release results; 233 

- Approving test procedures and validating methods; 234 

 235 
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Note: According to ISO 9712 (see clause 6) the level 3 inspector is the formal authority for 236 
validation of the test procedure. Personnel of level 2 may be authorized to test and supervise 237 
routine test procedures according to testing standards or NDT work instructions. Level 1 personnel 238 
may be authorized to perform tests under supervision of personnel of level 2 or 3. 239 

 240 

- Management of the in-house NDT competency program. The in-house competency program shall 241 

include job-specific training needed before authorization and procedures for regular controlling of 242 

the proficiency of personnel. 243 

 244 

Personnel performing NDT should have qualifications from an accredited certification body 245 

meeting the requirements of ISO 9712 or of a standard that can be demonstrated to be equivalent 246 

to ISO 9712 are acceptable.  247 

It is accepted that there are some circumstances where ISO 9712 certification may not be the only 248 

valid option in regard to personnel certification (e.g. in aviation industry or manufacturers having 249 

special unique expertise). Where personnel are qualified using an employer based scheme (or a 250 

mandatory legal or governmental scheme), the body is required to demonstrate that such 251 

arrangements for training and certification comply with recognised schemes, as appropriate 252 

approved by an independent body as established above for persons responsible for NDT. 253 

Irrespective of the base qualification chosen the body is required to demonstrate that NDT 254 

personnel used for inspection and testing have the knowledge, training, education and experience 255 

in the type of discontinuities, which may occur during manufacture, and /or use of the plant 256 

examined. 257 

 258 

In the absence of suitable certification arrangements it may be necessary to establish qualification 259 

schemes (in-house or externally) e.g. UT testing for highly attenuative materials.  260 

 261 

If personnel are responsible for the determination of significance of discontinuities found, based 262 

on test results they shall, in addition to the appropriate qualifications, experience, training and 263 

satisfactory knowledge of the examinations carried out, also have: 264 

 265 

 Relevant knowledge of the technology used for the manufacture of the items tested (materials, 266 

products etc.) or the way they are used or intended to be used and of the discontinuities, defects 267 

or degradations which may occur during use; 268 

 Knowledge of the general requirements expressed in the relevant legislation, codes, standards 269 

and specifications and an understanding of the significance of discontinuities or defects found 270 

with regard to the normal use of the items, material, product etc. concerned. 271 

 272 

Bodies shall have formal documented arrangements for maintaining up-to-date records of all staff 273 

qualifications, training and competencies including eyesight checks as specified by the relevant 274 

personnel certification scheme. Records shall clearly identify whether staff can interpret the results 275 

in addition to carrying out examinations. 276 

 277 

Where staff is contracted the body shall ensure that such personnel are competent, carry appropriate 278 

personnel certification, are effectively monitored and that they work in accordance with the bodies 279 

quality management system using bodies equipment and procedures. 280 

 281 
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The body shall check that the qualification and certification of NDT personnel is appropriate for 282 

the test/inspection to be carried out. This should include checking any limitations in the scope of 283 

competence certified and the resulting need for job specific training and authorisation. 284 

 285 

Bodies are responsible for ensuring that staff has all the other relevant competencies, e.g. safety 286 

training, necessary for the performance of their duties. 287 

 288 

Monitoring of staff shall include the on-site observation of personnel actually testing/inspecting 289 

both at any permanent facility and in a remote facility. This assists the body in establishing whether 290 

the inspector’s knowledge of the plant or component that they are examining and the environment 291 

in which they are working is sufficient to enable the operator to perform their activities effectively 292 

and safely. It also enables the body to establish that personnel are working to procedures and agreed 293 

client’s requirements. 294 

 295 

 296 

6.2. EQUIPMENT AND METROLOGICAL TRACEABILITY 297 
(6.4 to 6.5 ISO/IEC 17025; 6.2 ISO/IEC 17020) 298 

 299 

As part of its quality management system, a body is required to operate a programme for the 300 

maintenance and calibration of equipment used for testing/inspection.  301 

Note: The clear requirements regarding using the equipment are stated in ISO/IEC 17025 and 302 

ISO/IEC 17020. 303 

 304 

6.2.1 Equipment 305 
 306 

Equipment shall be protected as far as possible from deterioration and abuse. Equipment that is 307 

moved from one location to another should, where relevant, be checked verified according to a 308 

defined procedure that it conforms to specified requirements before use. Precautions shall be taken 309 

to ensure that, after transportation to a site, testing equipment remains in a serviceable state and 310 

that the calibration remains valid. Appropriate checks shall be performed on site to confirm 311 

calibration status before testing commences. 312 

The body shall ensure that applicable legal provisions for the transportation of NDT equipment are 313 

met. 314 

 315 

Equipment records shall be maintained up-to-date and include a list of all reference blocks, probes 316 

etc. held by the body. 317 

 318 

Equipment includes: 319 

 320 

- Standards: Devices (calibration block, reference block, etc.) with a known or assigned 321 

correctness. 322 

 323 

- Calibration standards/blocks: Pieces of material of specified composition, heat treatment, 324 

geometric form and surface texture, by means of which the performance of NDT 325 

equipment can be assessed and calibrated for the examination of material of the same 326 

general composition. 327 

 328 
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- Reference standards: An aid to interpretation in a form of a test piece of the same nominal 329 

composition, significant dimensions and shape as a particular object under examination. 330 

Such test pieces may or may not contain natural or artificial imperfections. 331 

Such an imperfection is of predetermined dimensions, usually a notch or hole, used for 332 

the sole purpose to establish the best sensitivity of the NDT equipment. 333 

 334 

  335 
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6.2.2 Calibration and other Measures to demonstrate the Fulfilment of Equipment 336 

with Specified Requirements 337 
 338 
The calibration of reference standards or measuring equipment used for in-house calibration or 339 

function check of NDT instruments, shall be traceable to (inter)national standards and, wherever 340 

possible, shall be evidenced by certificates issued by an ISO/IEC 17025 accredited calibration 341 

laboratory or a National Metrology Institute (NMI) in line with ILAC P10. The policy of 342 

metrological traceability has to be in line with ILAC P10. 343 

 344 

Note: Function check is a measurement of at least one point in a range of a measuring instrument 345 

or system or material against a known value to confirm that it has not deviated significantly from 346 

its original calibrated value. It is also an examination of the condition of an artifact to determine 347 

that it has not been adversely affected by constant use. 348 

 349 

Where in-house calibration or function check methods are adopted, the body shall have the 350 

necessary resources consistent with the accuracy required, and with any standard specifications 351 

relevant to the calibration/function check concerned. 352 

 353 

Procedures for in-house calibration shall be adequately documented by work instructions. These 354 

work instructions shall thoroughly describe step by step the calibration procedure and shall be 355 

directly related to (inter)national calibration standards. Equipment records shall clearly define 356 

calibration intervals, which have to be in accordance with the calibration program. The required 357 

action shall be taken when the calibration results show an exceeding of the pre-determined limits 358 

of the accuracy of the instrument under calibration. Records of in-house calibrations shall be 359 

maintained (including details of the numerical results, date of calibration and other relevant 360 

observations). 361 

 362 

Specific requirements on equipment calibration/function check and their intervals for various test 363 

disciplines are given in Appendices A to E.  364 

 365 

Currently the terminology for calibration and other means of quality control measures of the 366 

equipment mentioned above can represent different meanings. This terminology shall be 367 

harmonized. Fig. 1 gives an overview. 368 

Applicable definitions of the VIM are reprinted in annex F. 369 

 370 

Calibration intervals of NDT instruments and probes are often prescribed/advised by normative 371 

requirements like e.g. ISO 3059 (Non-destructive testing - Penetrant testing and magnetic particle 372 

testing – Viewing conditions) or EN 12668-1 (Non-destructive testing - Characterization and 373 

verification of ultrasonic examination equipment - Part 1: Instruments). If there are no given 374 

requirements intervals shall be defined by the user. Adjustment of the calibration intervals should 375 

be possible in order to optimise the balance of risks and costs due to a number of reasons, for 376 

example: 377 

 Instruments may be less reliable than expected 378 

 The usage may not be as anticipated 379 

 It may be sufficient to carry out a limited calibration of certain instruments instead of a full 380 

calibration. 381 
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 The drift determined by the recalibration of the instruments may show that longer 382 

calibration intervals may be possible without increasing risks. 383 

 384 

Records of all calibrations/function checks shall be documented and retained and shall include 385 

certificates providing evidence of traceability to (inter)national standards where required. 386 
  387 
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 388 

Fig. 1 Ensuring the Validity of Results of the NDT Equipment 389 
 390 

 391 

 392 

 393 

 394 

 395 

 396 

 397 

 398 

 399 

 400 

 401 

 402 

 403 

 404 

 405 

 406 

 407 

 408 

 409 

 410 

 411 

 412 

 413 

 414 

 415 

 416 

 417 

 418 

 419 

 420 

 421 

 422 

 423 

 424 

 425 

 426 

 427 

 428 

 429 

 430 

 431 

 432 

Note: Not all parts of the figure are applicable to all methods. So, for example, for RT annual 433 

calibration is not relevant.  434 

 
Instruments 
& Probes 
 
(solitary) 

Calibration: 

Annually, by an accredited organization or an NMI 
according to international regulations such as EN 
or ASTM using standards that are metrological 
traceable to the national or international 
standards. 

 

 
Instruments 
& Probes 
& Tooling 
 
(in an 
inspection/test 
environment) 

Daily/regular check in the inspection 
environment: 

Daily, at the beginning, intermediate or at the end 
of an inspection according to a Procedure, Work 
instruction or Manufacturers specification by the 
NDT inspector using calibration blocks/standards 
that are metrological traceable to national or 
international standards. 

 

 
Instruments 
& Probes 
& Tooling 
 
(during an 
inspection/test) 

Check during inspection: 

At the time of inspection according to a dedicated 
Procedure or Work instruction by the NDT 
inspector using reference blocks/standards that 
are metrological traceable to national or 
international standards. 

 

 
Instruments 
& Probes 
& Tooling 
 
(any time or 
during an 
inspection/test) 

Function or Intermediate Check: 

Anytime when there is the need to verify the 
state of the instruments being used for meeting 
the requirements and to maintain confidence in 
the performance of the equipment according to 

the user’s manual or a procedure. 
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6.3 EVALUATION OF MEASUREMENT UNCERTAINTY  435 
(7.6 ISO/IEC 17025) 436 

 437 

Measurement uncertainty is determined by the equipment and procedures used but may also be 438 

affected by parameters such as the material, shape and surface finish of the object under test 439 

together with the shape and acuity of the defect. It shall be done according to the requirements of 440 

ISO/IEC 17025. 441 

 442 

Formal evaluation and reporting of measurement uncertainty is not required for qualitative or semi 443 

quantitative tests, or for tests in which qualitative components are the major components of 444 

uncertainty. However, where situations arise that require compliance assessment in accordance 445 

with numerical test result criteria, measurement uncertainty must be considered. The body shall 446 

have written procedures for determination of measurement uncertainties for all quantitative tests 447 

performed(e.g. thickness measurement techniques and optical material density measurements).  448 

 449 

For qualitative or semi-quantitative tests it is expected that body identifies those factors which 450 

contribute to uncertainty, to rank these based on significance and then take action to control them 451 

as far as is possible. 452 

The acceptance criteria shall be in line with the measurement uncertainty. Acceptance criteria 453 

below the measurement uncertainty level should not be used. 454 

 455 

  456 
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7. PROCESS REQUIREMENTS 457 
 458 

7.1 SELECTION, VERIFICATION AND VALIDATION OF METHODS 459 
(7.2.1 ISO/IEC 17025; 7.1 ISO/IEC 17020) 460 
 461 
Accreditation bodies will only accredit bodies for tests/inspections which have been fully 462 

documented and validated. These may include national and international standard methods, client 463 

and in-house methods. The accredited body shall satisfy itself that the degree of validation of a 464 

particular technique is adequate for its purpose. The body should justify using in-house method if 465 

there is a standard method. 466 

 467 

Bodies are required to have documented procedures supplemented, where necessary, with detailed 468 

written instructions or techniques. Wherever possible the body shall use standardised procedures 469 

and techniques. The control and authorisation levels of these documents shall be covered in the 470 

body document control procedures. 471 

 472 

Approval of procedures, i.e. in-house body procedures, shall only be undertaken by qualified 473 

personnel authorised by body, as stated on section 6 (Personnel). In certain circumstances, e.g. for 474 

UT testing of austenitic steels or Inconel the person approving the procedures may need to have 475 

specific knowledge of the type of inspection.  476 

 477 

The body shall maintain a list of all those considered competent to approve procedures or 478 

test/inspection instructions. 479 

 480 

Approval of techniques, i.e. in-house body written instructions, shall only be undertaken by 481 

qualified personnel authorised by the body. 482 

 483 

Where the body finds it necessary to produce written instructions or to describe non-standard test 484 

methods the guidance given in Appendix F should be followed. 485 

 486 

For specific applications procedures may be developed which incorporate non-standard inspection 487 

methods. Procedures developed in-house shall be validated and authorised before use. The body 488 

shall be able to provide objective evidence of the validation of the process. Design of the test should 489 

be such as to maximise the likelihood of detecting the defects of specific interest. When no 490 

validation for defects detection is available, it may be difficult to be confident that an inspection 491 

detects all potentially significant defects. 492 

 493 

Developments in methodology and techniques may require procedures and techniques to be 494 

changed from time to time. Obsolete procedures and techniques should be withdrawn and should 495 

be retained for archive purposes and clearly labelled as obsolete. Procedures and techniques must 496 

indicate the body’s representative who authorised its use and from what date. 497 

 498 

The body shall be aware of any limitations of general procedures based on national standards and 499 

shall declare and / or report such limitations to the client if the specified procedures have not been 500 

demonstrated to be able to achieve the required level of reliability expected by the client. 501 

 502 

  503 
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7.2 ENSURING THE VALIDITY OF RESULTS 504 
(7.7 ISO/IEC 17025) 505 
 506 
An accredited body must have quality control activities to assess testing/inspection competency. 507 

Quality assurance in tests must be done in accordance with the requirements of ISO/IEC 17025. 508 

 509 

The scope of the facility’s plan for such external competency assessment is complementary to the 510 

in-house competency assessment of personnel, which should be based on the use of test specimens 511 

with known defects. 512 

 513 

Bodies must ensure that any test specimens used are adequately validated and where it is 514 

impractical to provide a suitable range of test specimens, for example due to the nature of testing 515 

undertaken, alternative arrangements may be considered. In such cases, items available for testing 516 

in the normal course of the facility’s operations may be tested by the candidate to be assessed, 517 

under monitoring, and then subsequently re-tested by a person authorized by the body for this 518 

purpose. This has to be part of routine internal quality control. 519 

 520 

Each applicant or accredited body is required to participate in appropriate proficiency testing, as 521 

broad a range as practicable and available, considering the representativeness of major areas of test 522 

and different techniques. 523 

 524 

 525 

7.3 CONTROL OF RECORDS  526 
(7.5 and 8.4 ISO/IEC 17025; 7.3 and 8.4 ISO/IEC 17020) 527 

 528 

Documented records shall be maintained of all actions and decisions made during the course of the 529 

testing/inspection process. These should typically include: 530 

 531 

 contract review,  532 

 change decisions,  533 

 equipment records including servicing and repair,  534 

 details of equipment used, process checks,  535 

 calculations, 536 

 location and detail of observed defects, 537 

 copies of test/inspection reports. 538 

 539 

  540 
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7.4. REVIEW OF REQUESTS; TENDERS ANS CONTRACTS 541 
(7.1 ISO/IEC 17025; 7.1.5 ISO/IEC 17020) 542 

 543 

The process of contract review is assisted by the client providing a clear description of the range 544 

and type of defects to be detected and defining the client requirements (any test or acceptance 545 

criteria to be met) and risks.   546 

The acceptance criteria and the particular defect characteristics (dimensions) should have a close 547 

relation with the measurement uncertainty (where applicable). No defect dimensions smaller than 548 

the measurement uncertainty shall be part of the requirements. 549 

 550 

The contract review shall include as applicable: 551 

 552 

 That the body has the necessary resources, equipment, qualified personnel to undertake the 553 

NDT work; 554 

 Identification of the test/inspection method; 555 

 Identification of any acceptance criteria; 556 

 Any specific qualification requirements e.g. for non-standard test methods or high integrity 557 

testing; 558 

 Any client approval requirements (particularly for non-standard methods); 559 

 That the qualification and certification of NDT personnel is appropriate to the inspection to be 560 

carried out (This should include checking any limitations in the scope of competence certified 561 

and the resulting need for job specific training and authorisation); 562 

 Any specific handling instructions for highly machined components; 563 

 Any specific marking instructions, e.g. use of halogen free markers; 564 

 Any specific reporting requirements including documentation requirements; 565 

 Availability of drawings, inspection plans/programmes; 566 

 Any specific quality control/monitoring arrangements; 567 

 Client acceptance of any necessary sub-contracting. 568 

 569 

Where activities on site are involved the review shall also include issues such as: 570 

 571 

 Responsibility for removal of any cladding or coatings and preparation of the surface for testing; 572 

 Access arrangements, working conditions and provision of stable working platforms; 573 

 Hazards; 574 

 Environmental requirements. 575 

 576 

On completion of the review process the contractual responsibilities of both purchaser and supplier 577 

should be clear when contracts are placed. 578 

 579 

 580 

  581 
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7.5 HANDLING OF ITEMS AND COMPONENTS  582 
(7.4 ISO/IEC 17025; 7.2 ISO/IEC 17020) 583 

 584 

Items to be tested/inspected shall be identified such that traceability is maintained throughout the 585 

examination process. Identification shall be such that the areas specifically examined, e.g. welded 586 

seams can be precisely identified against test/inspection results. 587 

 588 

The method of identification shall not damage the item in question, e.g. halogen free markers may 589 

be needed for some components. 590 

 591 

Methods for the identification and location of reportable defects and, where appropriate, for the 592 

segregation of defective components should be clearly defined and understood. 593 

 594 

The status of the test item (e.g. accepted, rejected, tested, not tested) shall be clearly indicated at 595 

all times. 596 

 597 
 598 

7.6 REPORTING  599 
(7.8 ISO/IEC 17025; 7.4 ISO/IEC 17020) 600 

 601 
Clear and accurate reporting is essential. Where results from sub-contracted tests are included these 602 

must be clearly identified. 603 

 604 

Sampling is often involved as part of the inspection. Reports must indicate the sampling basis 605 

(personnel, plan, procedures) where these are relevant to the validity or application of the results. . 606 

 607 

Reports shall identify any factors which have prevented the inspection from being carried out as 608 

intended, e.g. restricted access, inadequate surface finish, surface temperature etc. Also, reports 609 

shall contain identification of the locations where the NDT testing has been applied. 610 

 611 

 612 

8. MANAGEMENT REQUIREMENTS 613 
(8. ISO/IEC 17025; and 8. ISO/IEC 17020) 614 

 615 

The quality system shall describe the general and specific arrangements for the conduct of all 616 

accredited activities including non-destructive testing and should specifically incorporate: 617 

 618 

 the arrangements for managing NDT work including the organisational interface and controls 619 

between the permanent facilities and remote or site locations; 620 

 the control and authorisation of NDT specific procedures and techniques;  621 

 the need to ensure that inspection procedures and techniques are available at the point of 622 

inspection, whether in the laboratory or on site; 623 

 the need for audit and review to include remote locations and the interface controls. 624 

 625 

Detailing particular aspects applicable to NDT which should to be examined during an internal 626 

audit is listed in Appendix H. 627 
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 628 

Management reviews should include NDT specific items such as suitability of personnel 629 

certification schemes and arrangements for managing site activities. 630 

 631 

 632 
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APPENDICES 651 
 652 

The appendices A to E contain specific guidance on equipment calibration /function check and 653 

equipment calibration/ function check intervals for each of the test methods covered by this 654 

document.  655 

 656 

These appendices assume that testing/inspection is to be carried out to a specified international or 657 

national standard. Where such a standard has not yet been published, other specifications may be 658 

used until the relevant standard is published. If clients require testing to be carried out to other 659 

specifications, then the requirements of those specifications should be met in full. In the absence 660 

of specific guidance, the requirements of this Appendix may be adopted. 661 

 662 

The responsibility for determining calibration intervals lies with the body carrying out the tests that 663 

shall ensure that they satisfy the requirement of the test specification and any specific client 664 

requirements. Inevitably different standards have slightly differing requirements. It is the 665 

responsibility of the body responsible for performing the inspection to ensure that the detailed 666 

requirements of those standards are met in full. 667 

 668 

It is the responsibility of the body carrying out the inspection to ensure that the calibrations or 669 

function checks are carried out against the latest version of the appropriate standard unless 670 

specifically requested otherwise by the client. In both cases the requirements shall be met in full. 671 

 672 

Appendix F reflects some relevant definitions taken from the International Vocabulary on 673 

Metrology (VIM). 674 

 675 

Appendices G and H give guidance on management system activities. 676 

677 
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APPENDIX A  678 

 679 

Radiographic Equipment (“RT-equipment”) - calibration and calibration intervals  680 
 681 

Focal characteristics shall be monitored for any significant changes.  682 

 683 

The sensitivity of a radiograph shall be established by means of Image Quality Indicators (IQI) or 684 

penetrameters appropriate to the material and thickness. It is necessary to hold manufacturer’s 685 

certificates of conformity for these IQIs. The condition of IQIs and penetrameters should be 686 

monitored and damaged devices withdrawn from use. 687 

Where digital radiographic equipment are used, the laboratory shall if relevant ensure that the 688 

computerised results are Digital Imaging and Communication in Non-Destructive Examination 689 

(DICONDE) compliant (reference to ASTM E 2339). 690 

 691 

The type and location of the IQI or penetrometer shall be strictly in accordance with the 692 

requirements of the agreed standard or code. 693 

 694 

Radiographic film processors should be maintained in accordance with the manufacturer’s 695 

recommendations. Regular monitoring of the processor using pre-exposed film should take place 696 

to ensure the correct operation of the processor and to verify that any film classification system 697 

requirements are met. 698 

 699 

The density of radiographs shall be ascertained using densitometers. The accuracy required 700 

determines whether analogue or digital readouts are needed. 701 

 702 

Densitometers shall be calibrated at defined intervals against a reference density strip or set of gray 703 

filters of known (calibrated) densities. Hand-held densitometers should be zeroed each time they 704 

are used, against the level of background illumination on which they are to be used. 705 

The calibration of reference measuring equipment used for in-house calibration of NDT related 706 

instruments and probes shall be traceable to (international) standards and shall be evidenced by a 707 

certificate, issued by a body in accordance with the ILAC P10 policy. 708 

Intermediate Checks to establish that the densitometer is still operating correctly and is in 709 

calibration shall be carried out between calibrations. 710 

 711 

Radiation safety meters shall be calibrated at defined intervals to ensure accuracy to check 712 

personnel, equipment and facilities for radioactive contamination or to measure external or ambient 713 

ionizing radiation fields to evaluate the direct exposure hazard to personnel. 714 

 715 

Reference film density strips shall be uniquely identified and traceable by certificate to a 716 

(inter)national standard of measurement and should carry a manufacturer’s certificate which is less 717 

than five years old unless otherwise specified. 718 

 719 

Working density strips should have the density of each step ascertained using a calibrated and 720 

certificated densitometer, and recorded either directly into the film or onto a card strip permanently 721 

attached to the film. The date of first calibration should be recorded on the strip. All working 722 

density strips which are more than three years old, or which have been subject to undue wear, 723 

should be taken out of use and destroyed. The strips have to have valid certificates.  724 
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 725 

Film density strips are subject to discolouring or fading and should be carefully maintained and 726 

stored. 727 

 728 

Radiographic viewers and illuminators shall be checked for intensity and eveness of illumination 729 

at such intervals to exclude any deterioriation or decay that may inversely effect the inspection 730 

result. 731 

 732 

Controlling Radiographic Quality in RT 733 
 734 

One of the methods of controlling the quality of a radiograph is through the use of image quality 735 

indicators (IQIs). IQIs, which are also referred to as penetrameters, provide a means of visually 736 

informing the film interpreter of the contrast sensitivity and definition of the radiograph. The IQI 737 

indicates that a specified amount of change in material thickness will be detectable in the 738 

radiograph, and that the radiograph has a certain level of definition so that the density changes are 739 

not lost due to unsharpness. Without such a reference point, consistency and quality could not be 740 

maintained and defects could go undetected. 741 

Image quality indicators take many shapes and forms due to the various codes or standards that 742 

invoke their use. IQIs come in a variety of material types so that one with radiation absorption 743 

characteristics similar to the material being radiographed can be used.  744 

745 
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APPENDIX B  746 

 747 

Ultrasonic Equipment (“UT-equipment”) - calibration and calibration intervals  748 
 749 

Ultrasonic calibration blocks where applicable shall be used to set up the assembly of probe and 750 

sensory electronics, each time the equipment is used. The blocks shall be manufactured in 751 

accordance with the appropriate specification. 752 

Those blocks, such as e.g. the International Institute of Welding (IIW, Type 1 or Type 2) block, 753 

are used to set up the assembly of probe and sensory electronics. It is used for the calibration of the 754 

ultrasonic instrument to adjust linearity of timebase, linearity of equipment gain, sensitivity, S/N 755 

ratio and pulse duration.  756 

All calibration blocks shall be verified at specified intervals as follows: 757 

 visual examination for deterioration such as corrosion or mechanical damage,  758 

 radius and other dimensional checks using equipment traceable to national or international 759 

standards. 760 

 761 

Where calibration blocks made from the material of the product under test are used for setting up, 762 

the final test report should indicate the calibration status of the test blocks. In all such cases the 763 

transmission velocity of the pulse through the block material shall be measured and recorded, 764 

unless the body has alternative methods to demonstrate the traceability of the block.  765 

As applicable, manufacturing history of these blocks shall be available for at least five years after 766 

the last period of use. 767 

The correct functioning of testing units, probes and connecting cables shall be checked at regular 768 

intervals; the results shall be documented. Verification shall be against the controlling 769 

specifications. 770 

 771 

The ultrasonic test sets shall be periodically checked by the NDT inspector for compliance with 772 

the manufacturer’s specifications, including: 773 

 linearity of time base, 774 

 linearity of equipment gain, 775 

 sensitivity and signal to noise ratio, 776 

 pulse duration. 777 

 778 

The ultrasonic probes and systems shall be daily or before use checked by the NDT inspector for 779 

compliance with the manufacturer’s specifications, including: 780 

 probe index, 781 

 probe beam angle, 782 

 visual checks for damage. 783 

  784 

Note:  angle beam probes that exceed 2 degrees variation of the described angle shall be replaced. 785 

 786 

Ultrasonic flaw detectors shall be calibrated at intervals not exceeding twelve months in accordance 787 

with the controlling specification, including: 788 

 linearity of time base, 789 

 linearity of amplifier and 790 
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 accuracy of calibrated attenuator. 791 

 792 

The calibration of reference measuring equipment used for in-house calibration of NDT related 793 

instruments and probes shall be traceable to (international) standards and shall be evidenced by a 794 

certificate, issued by a body in accordance with the ILAC P10 policy. 795 

Testing units, probes and connecting cables should be carefully stored. Reference blocks, and 796 

calibration blocks should be stored in such a way as to prevent corrosion occurring. 797 

 798 

Where automated test equipment is used, special attention shall be paid to the qualifications and 799 

training of operators, the system for the identification of defects, and data storage. Checks should 800 

be made to ensure the correct geometric position of the probe in relation to the output signal. 801 

 802 

In ultrasonic testing, several types of calibration must be carried out.  803 

 804 

- It is usually necessary for the operator to perform a "user calibration" (“system check” 805 

acc. to e.g. EN 12668-1 to -3) of the equipment. This user calibration is necessary because 806 

most ultrasonic equipment can be reconfigured for use in a large variety of applications. 807 

The user must "calibrate" the system, which includes the equipment settings, the 808 

transducer, and the test setup, to validate that the desired level of precision and accuracy 809 

are achieved. This calibration is usually performed by the user/operator/inspector 810 

according to the operating manual, the procedure or work instruction and using a 811 

calibration standard/block. 812 

 813 

- The term calibration standard/block is usually only used when an absolute value is 814 

measured and in many cases, the standards are traceable back to the International 815 

Standard.  816 

 817 

- In ultrasonic testing, there is also a need for reference standards. There are requirements 818 

laid down in international standards for the quality/ traceability of the calibration 819 

standards/blocks and reference standards. 820 

 821 

Reference standards are used to establish a general level of consistency in measurements and to 822 

help interpret and quantify the information contained in the received signal. Reference standards 823 

are used to validate that the equipment and the setup provide similar results from one day to the 824 

next and that similar results are produced by different systems. Reference standards also help the 825 

inspector to estimate the size of flaws. The inspector can use a reference standard with an artificially 826 

induced flaw of known size and at approximately the same distance away for the transducer to 827 

produce a signal. By comparing the signal from the reference standard to that received from the 828 

actual flaw, the inspector can estimate the flaw size.  829 

There are other standards available and these specially designed standards may be required for 830 

many applications. Any other terminology as mentioned in this document used for a calibration 831 

and/or a reference standard shall be clearly explained when used. 832 

Calibration standards/blocks and reference standards for ultrasonic testing are available in many 833 

shapes and sizes. The type of standard used is dependent on the NDT application and the form and 834 

shape of the object being evaluated. The material of the reference standard should be the same as 835 
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the material being inspected and the artificially induced flaw should closely resemble that of the 836 

actual flaw.  837 

838 
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APPENDIX C  839 

 840 

Magnetic Particle equipment - calibration and calibration intervals  841 
 842 

Magnetic probes, prods of alternating current must be capable and verified of lifting 10 lbs of 843 

weight 844 

Magnetic probes, prods of direct current must be capable and verified of lifting 40 lbs of weight 845 

 846 

There must be a procedure to “demagnetize” tested items when such magnetization will affect the 847 

products usefulness. To demagnetize a part, the current or magnetic field needed must be equal to 848 

or greater than the current or magnetic field used to magnetize the part. 849 

 850 

The solids content of bulk magnetic inks should be checked by a method specified in the controlling 851 

standard. In the case of aerosols, certificates of conformity shall be obtained from the manufacturer 852 

for each batch. 853 

Note: ISO 9934-2 (Non-destructive testing – Magnetic particle testing – Part 2: Detection media) 854 

determines in service tests of aerosol material. 855 

 856 

When using fluorescent inks and powders: 857 

 858 

(a) the intensity of UV(A) light at the test surface shall be checked as frequently as necessary to 859 

monitor possible deterioration of the illumination. (Where grimy, dusty or other contaminating 860 

environments are involved, checking shall be carried out each time the equipment is used.) 861 

These checks require the use of a calibrated UV (A) light meter.  862 

(b) the ambient white light level shall be checked at least once every three months where 863 

illumination is controlled on a long term basis, and should be checked each time the equipment 864 

is used in situations where illumination may vary from test to test (e.g. in daylight conditions). 865 

These checks require the use of a calibrated white light meter. The calibration intervals should 866 

not exceed 12 months. 867 

 868 

When using non-fluorescent inks and powders, the level of illumination at the inspection surface 869 

should be checked at regular intervals where illumination is by artificial means, and should be 870 

checked each time the equipment is used where daylight illumination is employed. These checks 871 

require the use of a calibrated white light meter. The calibration intervals should not exceed 12 872 

months. 873 

 874 

The apparatus and ancillary equipment shall be checked at regular intervals. 875 

Magnetic field meters shall be calibrated at defined intervals. The calibration intervals should not 876 

exceed 12 months. 877 

The strength of permanent magnets and magnetic yokes shall be checked at regular intervals.  878 

Flux indicators should be used to demonstrate the direction of flux. Traceability is not required. 879 

 880 

Tests to check the sensitivity of the indications looked for should be carried out using suitable test 881 

pieces. Such test pieces have properties like the same material composition, size, (artificial) 882 

defects, magnetic properties, heat treatment, suface finish, etc. as the part to be inspected. 883 
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 884 
The calibration of reference measuring equipment used for in-house calibration of NDT related 885 

instruments and probes shall be traceable to (international) standards and shall be evidenced by a 886 

certificate, issued by a body in accordance with the ILAC P10 policy. 887 

 888 

System Performance Check in MT 889 

Particle Concentration 890 
 891 

The concentration of particles in the suspension is a very important parameter in the inspection 892 

process and must be closely controlled. The particle concentration is checked after the suspension 893 

is prepared and regularly monitored as part of the quality system checks. Concentration checks (the 894 

word check in this context means that the conditions are measured and when these conditions do 895 

not comply with the demands a correction or an adjustment will be carried out) may be required to 896 

be performed every eight hours or at ever shift change.  897 

The standard process used to perform the check requires agitating the carrier for a specified 898 

minimum of time to ensure even particle distribution. A sample is then taken in a pear-shaped 899 

centrifuge tube having different stems for fluorescent particles and visible particles. The sample is 900 

then demagnetized so that the particles do not clump together while settling. The sample must then 901 

remain undisturbed for a specified minimum time, unless shorter times have been documented to 902 

produce results similar to the longer settling times. The volume of settled particles is then read. 903 

Acceptable ranges for fluorescent particles and for visible particles must be specified. If the particle 904 

concentration is out of the acceptable range, particles or the carrier must be added to bring the 905 

solution back in compliance with the requirement. 906 

Particle loss is often attributed to "dragout." Dragout occurs because the solvent easily runs off 907 

components and is recaptured in the holding tank. Particles, on the other hand, tend to adhere to 908 

components, or be trapped in geometric features of the component. These particles will be "drug 909 

out" or lost to the system and will eventually need to be replaced. 910 

 911 

Particle Condition 912 

 913 
After the particles have settled, they should be examined for brightness and agglomeration. 914 

Fluorescent particles should be evaluated under ultraviolet light and visible particles under white 915 

light. The brightness of the particles should be evaluated weekly by comparing the particles in the 916 

test solution to those in an unused reference solution that was saved when the solution was first 917 

prepared. The brightness of the two solutions should be relatively the same. Additionally, the 918 

particles should appear loose and not lumped together. If the brightness or the agglomeration of 919 

the particles is noticeably different from the reference solution, the bath should be replaced. 920 

 921 
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APPENDIX D  922 

 923 

Liquid Penetrant Equipment - calibration and calibration intervals 924 
 925 

The penetrant shall be suitable for the intended application and meet the requirements of ISO 3452-926 

2 (Non-destructive testing – Penetrant testing – Part 2: Testing of penetrant materials). A specific 927 

statement by the manufacturer is required, but this may be in the form of a letter, certificate, 928 

technical leaflet, or may be included in the labelling of the product. 929 

 930 

When undertaking fluorescent penetrant examination, the intensity of UV (A) light illumination at 931 

the inspection surface shall be checked as frequently as necessary to monitor possible deterioration 932 

of the illumination. (Where grimy, dusty or other contaminating environments are involved, 933 

checking should be carried out each time the equipment is used). These checks require the use of 934 

a calibrated UV (A) light meter. 935 

 936 

When non-fluorescent (i.e. colour contrast) penetrant examination is carried out, the intensity of 937 

illumination at the inspection surface shall be checked at least once every three months where 938 

illumination is controlled on a long term basis, and should be checked each time the equipment is 939 

used in situations where illumination may be variable from test to test (e.g. in daylight conditions). 940 

These checks require the use of a calibrated white light meter. 941 

 942 

Standard flaw test pieces should be used to check the process. The use of test pieces is not normally 943 

specified for portable test kits. 944 

 945 

The temperatures of baths and water washes should be monitored. Where the temperature of the 946 

test item is close to specification limits then the temperature of that item should be measured. 947 

 948 

The pressure of water washes and compressed air blow-offs should be measured where values are 949 

specified in testing standards or procedures. 950 

 951 

The calibration of reference measuring equipment used for in-house calibration of NDT related 952 

instruments and probes shall be traceable to (international) standards and shall be evidenced by a 953 

certificate, issued by a body in accordance with the ILAC P10 policy. 954 
 955 
System Performance Check in PT 956 
 957 

System performance checks involve processing a reference (test) specimen (panel) with known 958 

defects to determine if the process will reveal discontinuities of the size required. The specimen 959 

must be processed following the same procedure used to process production parts. A system 960 

performance check is typically required daily, at the reactivation of a system after maintenance or 961 

repairs, or any time the system is suspected of being out of control. As with penetrant inspections 962 

in general, results are directly dependent on the skill of the operator and, therefore, each operator 963 

should process a panel. 964 

The ideal specimen is a production item that has natural defects of the minimum acceptable size. 965 

Some specifications mention the type and size of the defects that must be present in the specimen 966 

and to be detected. Surface finish affects the washability so the reference specimen should have 967 
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the same surface finish as the production parts being processed. If penetrant systems with different 968 

sensitivity levels are being used, there should be a separate reference specimen for each system. 969 

There are some universal reference specimens that can be used if a standard part is not available. 970 

The most commonly used reference specimen is the TAM or PSM panel. These panels are usually 971 

made of stainless steel that has been chrome plated on one half and surfaced finished on the other 972 

half to produce the desired roughness. The chrome plated section is impacted from the back side 973 

to produce a starburst set of cracks in the chrome. There are five impacted areas to produce range 974 

of crack sizes. Each panel has a characteristic signature and variances in that signature are 975 

indications of process variance. Panel patterns as well as brightness are indicators of process 976 

consistency or variance.  977 

Care of system performance check reference panels is critical. Panels should be handled carefully 978 

to avoid damage. They should be cleaned thoroughly between uses and storage in a solvent is 979 

generally recommended. Before processing a panel, it should be inspected under UV light to make 980 

sure that it is clean and not already producing an indication.  981 

982 
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APPENDIX E  983 

 984 

Eddy Current Equipment - calibration and calibration intervals 985 
 986 

A list of all reference blocks, control specimens, reference pieces and calibration blocks should be 987 

kept with details of the main characteristics: (e.g. material, conductivity, manufacture, heat 988 

treatment).  989 

 990 

For portable equipment, a reference or calibration block, dimensionally certified by the 991 

manufacturer for dimensional (including surface roughness) and material properties (such as alloy, 992 

heat treatment, electric conductivity permeability) should normally be used for checking the 993 

response of the equipment to known flaws. For specialised applications, such as tube testing, 994 

reference standards should be prepared from material of the same alloy and nominal dimensions as 995 

the product to be tested. The dimensions of holes or notches and the thickness of the calibration 996 

piece shall be certified by the manufacturer or established in-house by means which are traceable 997 

to national standards. Wear on the testing face may reduce the thickness of the sensitivity block or 998 

calibration piece and hence the slot depth. 999 

 1000 

For automatic eddy current testing of tubes, reference standards should be prepared from material 1001 

of the same alloy and nominal dimensions as the tube to be tested. The dimensions of holes or 1002 

notches and the thickness of the calibration piece shall be certified by the manufacturer or 1003 

established in-house by means which are traceable to (inter)national standards. Wear on the testing 1004 

face may reduce the thickness of the sensitivity block or calibration piece and hence the slot depth.  1005 

 1006 

Where eddy current examination is used for sorting of materials or products, reference test 1007 

standards shall be prepared from the same material, heat treatment and nominal dimensions as the 1008 

materials or products to be tested. 1009 

 1010 

Reference test standards shall be carefully maintained and shall not be used as working standards. 1011 

 1012 

The calibration of reference measuring equipment used for in-house calibration shall be traceable 1013 

to (inter)national standards and shall be evidenced by certificate issued by body in accordance 1014 

with the ILAC P10 policy. 1015 

 1016 

Testing units, probes and connecting cables should be carefully stored. Reference blocks, control 1017 

specimens and calibration blocks should be stored to prevent corrosion occurring, mechanical 1018 

damage, high temperature and, if appropriate, accidental magnetization. 1019 

Any change in the probe, extension cables, eddy current instruments, recording media or any parts 1020 

of the equipment shall require re-calibration. 1021 

 1022 

Where automated test equipment is used, special attention shall be paid to the qualifications and 1023 

training of operators, the system for the identification of defects, and data storage. Checks and if 1024 

necessary corrections should be made to ensure the correct geometric position of the probe in 1025 

relation to the output signal. 1026 

 1027 

  1028 
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Calibration in ET 1029 

 1030 

In eddy current testing, several types of calibration must be carried out.  1031 

In eddy current testing, the use of calibration standards in setting up the equipment is particularly 1032 

important since signals are affected by many different variables and slight changes in equipment 1033 

setup can drastically alter the appearance of a signal.  1034 

The most useful information is obtained when comparing the results from an unknown object to 1035 

results from a similar object with well characterized features and defects. In almost all cases, eddy 1036 

current inspection procedures require the equipment to be configured using reference standards. 1037 

In eddy current testing reference standards are used to setup the equipment to produce a 1038 

recognizable signal or set of signals from a defect or set of defects. In many cases, the appearance 1039 

of a test signal can be related to the appearance of a signal from a known defect on the reference 1040 

standard to estimate the size of a defect in the test component. Signals that vary significantly from 1041 

the responses produced by the reference standard must be further investigated to determine the 1042 

source of the signal.  1043 

The reference standard should be of the same material as the test article. If this is not possible or 1044 

practical, it should be of material that has the same electrical conductivity and magnetic 1045 

permeability. Component features (material thickness, geometry, etc.) should be the same in the 1046 

reference standard as those in the test region of interest. If the reference standard is the type with 1047 

intentional defects, these defects should be as representative of actual defects in the test component 1048 

as possible. The closer the reference standard is to the actual test component, the better. However, 1049 

since cracks and corrosion damage are often difficult and costly to produce, artificial defects are 1050 

commonly used. Narrow notches produced with electron discharge machining (EDM) and saw cuts 1051 

are commonly used to represent cracks, and drilled holes are often used to simulate corrosion 1052 

pitting. 1053 

In some cases the reference standard used in Eddy Current Testing is called Sensitivity block: 1054 

reference block with dimensional and material relations with the part to be tested and the expected 1055 

defects. In Eddy Current usually (sub) surface slots (EDM, electro discharged machined) in the 1056 

block assure the possibility of adjusting the instrument-probe combination to apply the applicable 1057 

inspection sensitivity. 1058 

Any other terminology as mentioned in this document used for a calibration and/or a reference 1059 

standard e.g. “control specimen” shall be clearly explained when used. 1060 

   1061 
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APPENDIX F  1062 
 1063 
For common understanding the definitions of the VIM are reprinted: 1064 

 1065 

1. Calibration (VIM 2.39) 1066 

operation that, under specified conditions, in a first step, establishes a relation between the 1067 

quantity values with measurement uncertainties provided by measurement standards and 1068 

corresponding indications with associated measurement uncertainties result from an 1069 

indication. 1070 

 1071 

2. Adjustment of a measuring system (VIM 3.10): 1072 

set of operations carried out on a measuring system so that it provides prescribed 1073 

indications corresponding to given values of a quantity to be measured. 1074 

 1075 

NOTE 1 Types of adjustment of a measuring system include zero adjustment of a 1076 

measuring system, offset adjustment, and span adjustment (sometimes called gain 1077 

adjustment). 1078 

 1079 

NOTE 2 Adjustment of a measuring system should not be confused with calibration, 1080 

which is a prerequisite for adjustment. 1081 

 1082 

NOTE 3 After an adjustment of a measuring system, the system must usually be 1083 

recalibrated. 1084 

 1085 

3. Measurement precision (VIM 2.15) 1086 

closeness of agreement between indications or measured quantity values obtained by 1087 

replicate measurements on the same or similar objects under specified conditions. 1088 

 1089 

4. Measurement accuracy (VIM 2.13) 1090 

closeness of agreement between a measured quantity value and a true quantity value of a 1091 

measurand. 1092 

 1093 

NOTE 1 The concept ‘measurement accuracy’ is not a quantity and is not given a 1094 

numerical quantity value. A measurement is said to be more accurate when it offers a 1095 

smaller measurement error. 1096 

 1097 

NOTE 2 The term “measurement accuracy” should not be used for measurement trueness 1098 

and the term measurement precision should not be used for ‘measurement accuracy’, 1099 

which, however, is related to both these concepts. 1100 

 1101 

NOTE 3 ‘Measurement accuracy’ is sometimes understood as closeness of agreement 1102 

between measured quantity values that are being attributed to the measurand. 1103 

 1104 

5. Measurement trueness (VIM 2.14) 1105 

closeness of agreement between the average of an infinite number of replicate measured 1106 

quantity values and a reference quantity value. 1107 

 1108 
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NOTE 1 Measurement trueness is not a quantity and thus cannot be expressed 1109 

numerically, but measures for closeness of agreement are given in ISO 5725. 1110 

 1111 

NOTE 2 Measurement trueness is inversely related to systematic measurement error, but 1112 

is not related to random measurement error. 1113 

 1114 

NOTE 3 Measurement accuracy should not be used for ‘measurement trueness’ and vice 1115 

versa. 1116 

  1117 
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APPENDIX G  1118 

 1119 

Test/Inspection procedures 1120 

 1121 
Test procedures should if relevant contain, or refer to, other documents containing the following, 1122 

and supplemented by any further information necessary to fully specify the test: 1123 

  1124 

(a) Title, unique reference number, issue or revision status and date of issue; 1125 

(b) Unique identification of organisation producing the procedure; 1126 

(c) On each page, the page number, the total number of pages in the procedure and the unique 1127 

reference number; 1128 

(d) Preparation and approval signature, such that the author and the Approval authority can be 1129 

readily identified; 1130 

(e) Scope of the procedure, giving precise description of the range of applicability (e.g. range of 1131 

diameters and thickness); 1132 

(f) Reference test procedure (contractual) and/or European or national standard specifications the 1133 

procedure is according to and its issue/revision status; work instructions should reference the 1134 

controlling procedure; 1135 

(g) Terms and definitions used within the procedure and/or reference to a document defining such 1136 

terms; 1137 

(h) Equipment to be utilised, including consumables, complying with relevant specification 1138 

requirements; 1139 

(i) Calibration, function check and maintenance requirements, or reference to procedures 1140 

controlling these activities; 1141 

(j) Personnel qualifications and/or certification needed for performance of test work/evaluation 1142 

of results, complying with any specification requirements; 1143 

(k) Surface condition required prior to commencing test; 1144 

(l) Environmental conditions required, where applicable; 1145 

(m) Requirements for identification of test items (by reference to a general test procedure, if 1146 

applicable); 1147 

(n) Test method, defining precisely how the test is to be performed, including method of 1148 

establishment of appropriate datum levels. Drawings or sketches shall be added where helpful 1149 

and applicable. Scales, positions and sizes shall be added. Also positions, restrictions and 1150 

limitations in inspection areas shall be shown in the drawing or sketch.;  1151 

(o) Criteria for recording and reporting the results; 1152 

(p) Acceptance standards, where specified; 1153 

(q) Requirements for segregation or identification of samples according to status (by reference to 1154 

general test procedure if applicable); 1155 
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(r) Reporting methods, detailing all aspects that are required to be included in the Test Report 1156 

(whether specified in the accreditation standard or the test standard) with provision for the 1157 

operator to report any limitation of access or sampling encountered during the test. 1158 

1159 
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APPENDIX H   1160 

 1161 

Internal audit 1162 
 1163 

May if relevant include but not be limited to the points below: 1164 

 1165 

Staff 1166 
 Appropriateness of staff certification/ qualification / authorisation. 1167 

 Relevant certification and eyesight checks are current. 1168 

 Training records and competencies are being maintained up to date. 1169 

 Tests are only carried out by authorised personnel. 1170 

 Observation of staff carrying out NDT is made, at least on site. 1171 

 1172 

Contract Review 1173 
 Effectively carried out. 1174 

 Includes all relevant factors. 1175 

 Client is involved where necessary. 1176 

 Specific responsibilities particularly relating to site work, such as access, surface 1177 

preparation, are fully dealt with. 1178 

 1179 

Equipment 1180 
 The equipment in use is suited to its purpose. 1181 

 Equipment is correctly maintained and records of this maintenance are kept. 1182 

 Traceable equipment, e.g. UT sets and blocks, densitometers, etc. are calibrated, and the 1183 

appropriate calibration certificates demonstrating traceability to (inter)national 1184 

standards are available. 1185 

 Calibrated equipment is appropriately labelled or otherwise identified. 1186 

 Only body controlled equipment is being used. 1187 

 Instrument calibration procedures are documented and records of calibration are 1188 

satisfactorily maintained. 1189 

 Appropriate instructions for use of equipment are available. 1190 

 Instrument performance checks show that performance is within specification. 1191 

 1192 

Procedures and techniques 1193 
 Procedures and techniques are adequately documented and appropriately validated if 1194 

necessary. 1195 

 Alterations to procedures and techniques are appropriately authorised. 1196 

 Current versions of the procedure/technique are available and being used by the operator. 1197 

 1198 

Quality Control 1199 
 Where control checks are used, data has been recorded and performance has been 1200 

maintained within acceptable criteria. 1201 

 The results of interlaboratory comparisons or proficiency tests. 1202 

  1203 

Items Handling 1204 
 Samples are adequately identified and housed. 1205 

 Reject and/or defective areas are adequately marked. 1206 
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 The method of marking shall not inversely affect its usability. 1207 

 1208 

Records 1209 
 Notebooks/worksheets include the date of test, operator, test procedure, test item details, 1210 

test observations, all rough calculations and other relevant data. 1211 

 Notebooks/worksheets are adequately completed; mistakes are crossed out and not 1212 

erased. 1213 

 Control and function check are documented. 1214 

 Where a mistake is corrected the alteration is signed by the person making the correction. 1215 

 The body’s procedures for checking data transfers and calculations are being complied 1216 

with. 1217 

 Records are readily retrievable. 1218 

 1219 

Test reports 1220 
 The report meets the requirements of accreditation standard, the method and any 1221 

additional requirements specified by the client or national/international standard. 1222 

 The test location is clearly identified and component identification is unambiguously 1223 

defined. 1224 

 Test specifications and acceptance criteria are fully specified. 1225 

 Where sampling is involved this is clearly identified. 1226 

 1227 

Miscellaneous 1228 
 There are documented procedures in operation for handling queries and complaints and 1229 

system failures. 1230 

 The Quality Manual is up-to-date and is accessible to all relevant staff. 1231 

 Copies of up to date national international standards are accessible. 1232 

 There are documented procedures for sub-contracting work. 1233 

 Records of appropriate legal licensing as required within the jurisdiction for the type of 1234 

equipment employed with the NDT method 1235 

 Test results presented as sizes (mm), positions mm), damping (dB) and other relevant 1236 

values are to be accompanied with a measurement uncertainty. At least the measurement 1237 

uncertainty of the accredited inspection methods shall be stated, if required by 39the 1238 

customer. 1239 

 1240 


