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1. INTRODUCTION

Manufacturing codes, health and safety standards require that new materials and welded joints shall be
subjected to non-destructive examination. Non-destructive Testing/Examination/Inspections (NDT) is
also used for Risk Based Inspections (RBI) and “fit for purpose” assessments. Both RBI and “fit for
purpose” assessments are critical evaluations to determine safety considerations for continuing to
operate a plant. NDT shall only be carried out by experienced personnel following approved written
procedures.

Non-destructive Testing is extensively used by Eskom in the management of quality and structural
integrity for components. For NDT to be effective, the NDT service providers and personnel undertaking
such work must be properly trained, qualified, certified, authorised and have gained the required
industrial experience.

However, the qualification and certification of NDT personnel is subject to different international
standards and is undertaken by different certification bodies; where each have their own specific
requirements and where the required industrial experience may not necessarily have been gained in the
power generation industries.

For Eskom to ensure that NDT is effectively performed on components with different safety
classifications and where there are varying requirements of NDT personnel qualification, certification and
experience, it is necessary for Eskom to provide a set of normalised requirements for the NDT industry
and that an Eskom Approval process is used to control NDT activities.

This standard, therefore, details the following:

1. A set of Eskom normalised requirements harmonising the use of differing standards for the
qualification and certification of NDT personnel.

2. A set of Eskom requirements by which the NDT Service Provider (SP) may authorise its employees
to undertake NDT duties in a manner that is acceptable to Eskom for the issuing of an Eskom
Approval to such individuals.

3. The process which NDT personnel must follow to obtain Eskom Approval to work on Eskom plant
without the need for direct Eskom NDT Level 3 supervision.

4. Special conditions which may exist where an NDT Service Provider may perform NDT tasks under
the supervision of the Eskom NDT Level 3.

2. SUPPORTING CLAUSES
2.1 SCOPE

2.1.1 Purpose

1. To provide requirements to obtain Eskom Approval to perform NDT functions on Eskom plant by
Eskom staff and non-Eskom personnel.

2. To define the requirements and process by which the NDT Service Providers and their personnel
shall obtain Eskom Approval so that NDT can be performed on Eskom plant without the need for
direct Eskom NDT Level 3 supervision.

3. This document supersedes the following standard (which has been revoked):
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240-83540088: Requirements for Non-Destructive Testing (NDT) on Eskom Plant Standard

2.1.2 Applicability

1. This standard shall apply throughout Eskom Holdings SOC Ltd, its divisions and subsidiaries.

2. This standard applies to all NDT personnel working on Eskom plant, irrespective of whether they are
direct or indirect employees of Eskom or employees of NDT SPs. The requirements of this standard

shall be complied with before performing any NDT activities on Eskom plant.

2.2 NORMATIVE/INFORMATIVE REFERENCES

2.2.1 Normative References
[1] SO SANS 9712: - Non-destructive Testing. Qualification and certification of personnel

[2] SANS 20807:- Non-destructive Testing. Qualification of Personnel for Limited Applications of
Non-destructive Testing

[3] SO 9000 - Quality Management Systems-Requirements
NOTE: The Latest version of the code shall be used unless otherwise stated

2.2.2 Informative References

[4] SANS 17024: Conformity Assessment General Requirements for Bodies Operating Certification of
Persons

[5] ASNI/ASNT CP-105: - Training Outlines for Qualification of Non-Destructive Testing Personnel

[6] ANSI/ASNT CP 189 - ASNT Standard for Qualification and Certification of Non-destructive Testing
Personnel

[7] ASNT ACCP CP 1:- ASNT Central Certification Program. ASNT Document ACCP CP 1
[8] ASNT SNT TC 1A: - ASNT Recommended Practice No. SNT TC 1A

2.3 DEFINITIONS

Approved / NDT Personnel Approval (NPA): A formal Eskom letter confirming that the qualification
and certification of an NDT Service Provider's personnel have been evaluated and the personnel are
competent to perform NDT on Eskom plant without the need for direct Eskom NDT Level 3 supervision.

Approved Procedure: A procedure that has been reviewed and accepted against the minimum
requirements of the relevant applicable code and the requirements of this standard by the Eskom NDT
Level 3 or Eskom Administrative NDT Level 3.

Authorised/Authorisation: A formal letter by the SP Level 3, based upon the scope of certification,
authorising the individual to carry out defined tasks [SANS ISO 9712].

Certification: The procedure used by the certification body to confirm that the qualification requirements
for a method, level and/or sector have been fulfilled, leading to the issuing of a certificate in accordance
with SANS I1SO 9712.

Certification Body: A body that administers procedures for certification according to the requirements of
SANS ISO 9712.
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Competency Assessment: The act of physically performing a practical demonstration to verify and
prove competence. It will follow the same methodology as a practical examination, using known samples
or “on the job” assessment at the discretion of Eskom NDT Level 3 or Eskom Administrative NDT Level
3. This assessment process shall be documented.

Direct Supervision: When a supervisor is present whilst NDT Level 1 or Level 2 personnel are
performing an inspection.

Engineer (System Engineer or Owner): In this document refers to an individual that is responsible for
maintaining the integrity of their plant area (system).

Eskom Approved (Approval) — NDT Service Provider: Documentary evidence provided by Eskom to
the NDT Service Provider that its NDT systems have been evaluated or assessed against the
requirements of this standard in addition to the relevant international prescribed codes for acceptance to
conduct NDT operations on Eskom plant.

Industrial Experience: The experience acceptable to the certification body that has been gained under
qualified supervision, in the application of the NDT method in the sector concerned needed to acquire
the skill and knowledge to fulfil the provisions of qualification (ISO 9712 or equivalent process approved
by Eskom NDT Level 3) .

Service Provider NDT Level 3: The person appointed by the NDT SP who is approved in accordance
with the requirements of this document and has overall responsibility for the NDT activities to be
performed and the personnel falling under his or her control.

NDT Supervisor: The NDT Level 2 or NDT Level 3 who is given the responsibility for technical
supervision of other NDT operators (Level 1 or Level 2 operators) and who is approved in accordance
with the requirements of this document (non-technical supervisors are not considered in this Standard).

NDT Service Provider: An institution or organization employing personnel competent to perform NDT
operations.

NDT System — is the interactions between an inspection method’s NDT procedure, personnel and
equipment to meet desired inspection objectives.

Procedure: A document which details a series of mandatory and sequential steps that delivers a
specific outcome and provides requirements when an outcome cannot be met. Specific technique sheets
are developed from the requirements specified in an authorised procedure.

Radiation Protection Officer: In accordance with the GOVERNMENT GAZETTE, 26 FEBRUARY 1993
No. 14596, HAZARDOUS SUBSTANCES ACT, 1973(ACT No. 15 OF 1973), a person appointed as
such in terms of Regulation 6 and having the necessary knowledge and experience to accept, on behalf
of the NDT supplier (holder of the authority), the responsibility for the safe use of all radioactive material
under the holder's control and to observe any statutory requirements in connection with the use of
radioactive material.

Technique sheet: A document or written work instruction, which details specific instructions on the use
of apparatus, equipment, areas of test, reporting criteria and any other information which is necessary to
provide the required inspection outcome. This document is drawn up from the requirements specified in
an authorised procedure.
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Written Practice: A written procedure developed and authorised by the NDT Service Provider’'s Level 3
which details the requirements for the qualification and authorisation of the NDT SP personnel.

2.4 ABBREVIATIONS
Abbreviation Description
ARPO Acting Radiation Protection Officer
CRT Computed Radiographic Testing
DRT Digital Radiographic Testing
ET Eddy Current Testing
ISO International Organization for Standardization
MT Magnetic Testing
NCR Non Conformance Report
NDT Non-destructive Testing
NPA Non-destructive Testing Personnel Approval
PAUT Phased Array Ultrasonic Testing
PT Penetrant Testing
RPO Radiation Protection Officer
RT Radiographic Testing
SANS South African National Standard
SP Service Provider
TOFD Time of Flight Diffraction
uT Ultrasonic Testing

3. PROCESS FOR MONITORING

The control and monitoring of NDT activities performed on Eskom plant shall be in accordance with the
requirements of this standard and all the relevant international prescribed codes for NDT. The
responsibility to comply with the requirements of this document lies with the NDT SP. The NDT SP’s
Level 3 bears ultimate responsibility for all technical aspects of the NDT performed. Periodic
audits/technical assessments shall be conducted against the requirements of this document by the
Eskom NDT Level 3 and/or Eskom NDT Administrative Level 3.

4. ROLES AND RESPONSIBILITIES

Eskom engineering must include SP Level 3 and where possible the Eskom Level 3 during SOW
development to ensure correct requirements and techniques are listed for in-service and investigative
inspections. Outage, maintenance or contracts managers shall ensure that SP’s intended to be
contracted are Eskom Approved. If a SP is not Eskom Approved, it will have to be assessed and
approved by the Eskom Level 3 or Eskom Administrative NDT Level 3 before work may commence or as
part of the procurement process.

The application for an NDT SP to obtain Eskom Approval for itself and its personnel shall be submitted to
the Eskom Level 3 or Eskom Administrative NDT Level 3. The application forms are available on request
from the Eskom NDT Level 3 Eskom Administrative NDT Level 3.
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41 THE ESKOM LEVEL 3

All technical NDT related matters fall under the jurisdiction of the Eskom NDT Level 3.
The Eskom NDT Level 3

¢ Is responsible for keeping abreast of national and international standards for NDT qualification and
certification and maintaining the current requirements in this standard,

o Is responsible for keeping abreast of national and international standards for NDT inspections and
the acceptance criteria used to perform work on Eskom plant. A library of these standards shall be
maintained;

o Is responsible for technically reviewing the NDT SP’s procedures for the qualification and
certification of NDT personnel for compliance with Eskom’s requirements;

e Is responsible for technically reviewing procedures and technique sheets relating to work to be
performed on Eskom plant.

o Wil issue approval to NDT SPs based on acceptance of NDT SP’s approved procedures and
personnel. This shall fall within the scope of capability and certification held by the SP;

o Shall inform the NDT SP in writing of those employees that are approved to undertake NDT on
Eskom plant without the need for direct Eskom NDT Level 3 supervision (i.e. Eskom Approval);

¢ Shall maintain a database (spreadsheet, list, etc.) which is freely accessible within Eskom and
details all the NDT SPs and their personnel who have met the requirements of this standard and
therefore have Eskom Approval;

¢ Shall maintain a database (spread sheet, list etc.) which details the authorised NDT procedures and
NDT technique sheets that have been reviewed and accepted by Eskom in accordance with the
requirements of this standard;

¢ Shall maintain a database (spread sheet, list etc.) which details the list of approved training and
gualifications bodies which issue qualification document to ensure that the minimum theoretical (with
some limited practical experience) have been met. The qualification document is valid for the life of
the individual and it does not expire;

¢ Shall maintain a database (spread sheet, list etc.) which details the list of approved certification
bodies which issue certification document. The certification document is valid for a set period and
renewable as per the certification system;

¢ Shall intervene and make final decisions on NDT related disputes;

¢ Shall make the final decision on issuing or revoking of the Eskom Approval;

o Shall liaise with Eskom plant system owner (system engineer) to get clarity on NDT scope and

inspection objectives.
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4.2 ESKOM ADMINISTRATIVE NDT LEVEL 3

The Eskom Administrative NDT Level 3 shall have the same responsibilities as the Eskom NDT Level 3,
however, final decision making on NDT related disputes will be made in consultation with the Eskom
NDT Level 3 or any independent NDT Level 3 qualified and certified according to the requirements of
this standard.

4.3 NDT SERVICE PROVIDER

The NDT SP shall retain by appointment in writing, a responsible NDT Level 3, who remains accountable
for the integrity of the inspections carried out on Eskom Plant. This appointment can be a person
nominated from an outside agency if required. If the primary responsible NDT Level 3 is not certified in
all NDT methods, a secondary NDT Level 3 shall be appointed to cover the requirements of those
methods. However, the primary NDT Level 3 will remain accountable for all NDT carried out on Eskom
plant.

e The approved NDT SP shall ensure that permanent or sub-contracted NDT personnel have the
required experience for the scope of work to be carried out. The main contractor NDT SP’s Level 3
will be responsible for authorising the subcontracted individual based on the main contractor’s written
practice requirements.

e The NDT SP shall issue an authorisation for each employee, specifying the extent of certification and
the extent of the duties that can be performed following the authorization process in the SP written
practice. The authorisation shall document the procedures each employee is authorised to execute
and the plant area to which each employee is limited to.

e The NDT SP’s authorisation of an employee or sub-contractor is limited by the individual’s
certification. The NDT SP shall maintain a database (spreadsheet, list, etc.) of its employees which
specifies the employee’s certification status. The database shall include details such as type of
certification, certification validity, vision test validity, and limitations, if any.

4.4 NDT SERVICE PROVIDER APPOINTED LEVEL 3

A secondary NDT Level 3 shall be appointed for methods for which the primary Level 3 who does not
hold certification. The NDT Level 3 taking responsibility for the activities performed by NDT Level 1 and
Level 2 personnel employed/contracted by the NDT SP shall:

e Be qualified and certified in the methods for which they are responsible as a Level 3.

e Be appointed by the SP and presented to Eskom as the primary NDT Level 3 for the methods in
which they are qualified and certified.

e Hold a valid NDT Level 2 certification in the method for which they are accountable in order to
comply with the requirements of this standard. This will allow Level 2 NDT functions to be carried out
by the NDT Level 3, including the reviewing of reports, evaluation of NDT data and performing NDT
operations including cross checks. Additionally, the NDT SP Level 3 shall be required to demonstrate
competency in the advanced methods for analysis and use of relevant software.

Where the NDT SP appointed Level 3 does not meet these requirements, that individual shall not be
permitted to perform any NDT operations on Eskom plant.

e Ensure that work is undertaken by Eskom Approved, qualified, certified and authorised NDT
personnel in accordance with approved procedures and techniques.
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e Resolve any technical issues brought to their attention by NDT Level 2 and NDT Level 1 personnel.

e Bring to the attention of the Eskom NDT Level 3 or Eskom Administrative NDT Level 3 those
defects/indications that in their opinion are deemed to require further evaluation (possibly with a
secondary technique) against acceptance criteria as well as all restrictions/limitations in the
application of inspection procedures that cannot be overcome.

o Be personally responsible and accountable for delivery of quality NDT based on the SP’s contract.
Quality NDT refers to the delivery of quality NDT systems (NDT equipment, qualified NDT
procedures and qualified, certified & authorised NDT personnel) to reliably detect and report all
indications/deviations/defects/anomalies required by the scope of work (SOW), including accurate
reports for all the components in the SOW within 21 days of completing the inspection.

The key deliverables of the NDT SP Level 3 must include but is not limited to the following:

e Evaluation for optimisation of the SOW to ensure that the most suitable NDT systems are applied

e Qualification/performance demonstration of NDT systems used and suitable competency evaluation
of NDT personnel for the specific SOW/project

¢ Quality NDT system execution, daily progress reporting and completion of the full SOW within the
agreed time frame

¢ Daily evaluation of all NDT systems including testing, personnel and reports under their control and
interpretation of all indications, deviations, defects and or anomalies. These shall be complemented
or supplemented by the introduction of alternative NDT systems to evaluate and dispose of the
indications, deviations, defects and/or anomalies through the site specific engineering processes.

e Reporting of all indications, deviations, defects and/or anomalies requiring additional attention or
interpretation by the Eskom NDT Level 3 within 24 hours of detection to the Eskom NDT Level 3.

¢ Quality spot checks to establish and address shortcomings in the NDT systems

e Monthly reports of NDT reject rate per station per manufacturer/contractor, especially those of
volumetric inspections on pressure equipment as defined by the pressure equipment regulation. The
monthly reports shall be submitted to Eskom NDT Level 3 and / or Eskom NDT Administrative Level
3

¢ A formal post-outage/project NDT Level 3 report covering at least the following points:

o Declaration of complete execution of the entire scope of work by suitably qualified and technically
competent Eskom Approved NDT technicians

o Declaration that the entire SOW was executed. Where this was not done, the components not
inspected must be listed with clear reasons why and recommendations on how to rectify this

o Declaration of consistent and full compliance by all NDT technicians to the applicable procedures

o Declaration that quality appropriate NDT systems were used to reliably detect indications,
deviations, defects and or anomalies as per the requirements of the SOW

o Declaration that all the NDT reports are accurate and a true reflection of the condition of the
components tested

o Declaration that all indications, deviations, defects and or anomalies were reported within 24
hours of detection

o Reporting of components with critical NDT limitations, how limitations were controlled and
recommendations on how to address these in future
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o Comments on the lessons learnt

o Reporting of the findings of the spot checks and improvements required to the NDT systems
used

o Declaration that the SP NDT Level 3 can endorse the quality of the NDT performed under their
supervision.

o The SP NDT Level 3 report must be included in the data books containing the SOW, NDT
inspection procedures used, signed off test reports, engineering/cutting instructions and
dispositioning reports for indications, deviations, defects and/or anomalies. The data books and
SP NDT Level 3 report shall be handed over to Eskom within 21 days of completion of the last
NDT inspection and no payment will be released until fully completed data books are received by
Eskom.

4.5 NDT SUPERVISOR

The NDT supervisor shall be as a minimum, certified and authorised to Level 2 in the applicable method
and shall provide advice to the NDT operator as needed. They shall be trained and have the necessary
skills to act in a supervisory capacity. They shall be nominated in writing to act as a supervisor on behalf
of the SP. Documentary evidence of training and appointment shall be submitted to the Eskom NDT
Level 3.

The NDT supervisor shall ensure that:

e The NDT operator is suitably qualified, certified and authorised.

e Clear and specific instructions are provided to the operator on the task to be performed.
e The specific technigue sheet is authorised.

e The technigue sheet is applicable to the particular item being inspected.

e The inspection is conducted in accordance with the technique sheet. Note that this requires on-site
supervision or evaluation.

o NDT data is correctly recorded as required by the technique sheet.

e All inspection anomalies, limitations and NDT indications are fully recorded and reported to the SP
Level 3 prior to performing the inspection.

e There is direct supervision of Level 1 personnel.

e All recordable indications, deviations, anomalies and/or defects are reported to the responsible SP
Level 3 before end of the shift.

4.6 NDT OPERATOR

The NDT operator shall be qualified, certified and authorised to a minimum of Level 1 in the applicable
method and shall seek advice from the NDT Supervisor as and when needed.

The NDT operator shall ensure that:

e They possess and understand the applicable technique sheet.

e The inspection is conducted in accordance with the applicable technique sheet.

e The results of the test and all NDT data are recorded in accordance with the technique sheet.
e The NDT report is forwarded to the NDT supervisor without undue delay (within 24 hours).

e All recordable indications, deviations, anomalies and/or defects are reported to the supervisor and
responsible SP NDT Level 3 before end of the shift.
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4.7 GENERAL REQUIREMENTS FOR ALL NDT PERSONNEL
NDT personnel (Level 1, Level 2 and Level 3) shall

¢ Maintain their certification status in accordance with requirements of the NDT scheme to which they
are certified [e.g. work continuity in method without significant (12 months) breaks, visual acuity and
other statuses as required by code and / or this standard].

e Be in possession of a written authorisation, supplied by their employer, authorising the individual to
carry out defined NDT tasks. This includes labour hire contractors who will be authorised by the
contracting NDT SP Level 3.

o Not undertake NDT tasks for which they are not authorised.

5. ESKOM APPROVAL REQUIREMENTS AND PROCESS FOR SERVICE PROVIDERS AND
PERSONNEL

The intention of the Eskom Approval is to ensure that the NDT systems of NDT SPs have been
measured to be able to successfully carry out inspections prior to contract awarding. Eskom Approval
shall therefore be granted per contract and/or SOW; this shall be achieved through the tendering
process. Eskom Approval may be granted up to a period of three years at the discretion of the
Eskom NDT Level 3 or Eskom Administrative NDT Level 3; however, any amendment/revision to
personnel, procedures, written practice and or quality manual shall be submitted to Eskom for approval
prior being used on Eskom plant.

5.1 NDT SERVICE PROVIDER APPROVAL

A NDT SP wishing to conduct NDT operations on Eskom sites/plant is required to be approved by
Eskom as an NDT SP. An application for Eskom approval must be made by the NDT SP’s appointed
Level 3 in the form of a Quality Management System (ISO 9001 preferred) which will include the:

e Quality Manual — addressing NDT SP principles in line with ISO 9001 (basic management
principles).

e Written Practice — the NDT SP’s controlling document outlining the methodology for qualification
and certification in line with the requirements of ISO 9712 or equivalent process approved by Eskom
NDT Level 3

e NDT Procedures — the inspection process document outlining the requirements, per method for
conducting inspections on Eskom plant.

e Equipment List — a list of equipment in the possession of the SP relevant to the technique for which
approval is sought.
e Personnel Qualifications and Certifications (Eskom Approvals) — in compliance with the

requirements of 1ISO 9712 or equivalent process approved by Eskom NDT Level 3 or Eskom
Administrative NDT Level 3 (addressed in section 5.2 below).
5.2 PERSONNEL APPROVAL REQUIREMENTS

o Al NDT and inspection personnel must be certified for the relevant NDT method and levels according
to the provisions of EN ISO 9712 or equivalent process approved by Eskom NDT Level 3.

o All personnel have to be authorised in accordance with the NDT SP’s approved written practice.

e Where plant specific experience is required (e.g. turbine inspections), documented evidence of this
experience shall be submitted.

e All NDT inspection personnel (permanent or contracted) shall demonstrate competency (SP
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authorisation) to apply relevant procedures and techniques as per the NDT SP’s written practice.
This competency shall be verified by the NDT SP Level 3.

5.3 REQUIRED DOCUMENTATION FOR ESKOM APPROVAL

The NDT SP through their appointed NDT Level 3 shall prepare and submit a hardcopy or
electronic copy of the following:

1)

2)
3)

4)

5)
6)

7
8)
9)

A NDT Service Provider application letter submitted through the primary appointed NDT SP Level 3

requesting for Eskom approval. The letter shall have a reference number and include the following;

a. A list of all applicable NDT procedures stating the procedure title, humber and revision
applicable to all the NDT systems.

b. A list of all NDT personnel to be used for conducting inspections listed in a table format as in
Appendix A.

c. Sites and/or workshops where inspections are to be carried out

d. Contract number and/or task orders

Index including all the numbered items from 3 to 16 below

SP NDT Level 3 appointment and acceptance letter(s) indicating whether the SP NDT Level 3 is

appointed as primary or secondary.

Appointed SP NDT Level 3(s) certifications with valid NDT Level 2 meeting the requirements of

1ISO9712.

Appointed SP NDT Level 3 eye tests.

NDT Level 1 and 2 technicians’ certifications according to 1ISO9712 for the personnel listed in the

letter above [1) b].

Appointments/company authorisations for the NDT Level 1 and Level 2 technicians.

Eye tests for the NDT Level 1 and Level 2 technicians.

Appointments and authorizations for the RPO & ARPO.

10) Written Practice.

11) Procedures for MT, PT, UT, RT and all other applicable NDT procedures.
12) Applicable techniques sheets related to SOW (equipment and component).
13) Complete NDT Equipment list.

14) Calibration certificates of all equipment.

15) Sites where inspections are to be carried out.

16)Contract Scope of work (SOW) intended to be executed

If there are tabs that are not applicable please include but comment “N/A.

5.4 ESKOM APPROVAL REVIEW PROCESS

1)

2)

The above required documents shall be reviewed against Eskom requirements by the Eskom NDT
Level 3 or Eskom Administrative NDT Level 3 for approval. The review process assesses compliance
only. The appointed SP NDT Level 3 remains responsible for ensuring adherence to the Eskom
requirements.

The appointed primary and secondary (if appointed) maybe examined on the requirements of the
Eskom documents. This will consist of a 30 question open book examination to ensure that the
document is understood.
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3) Eskom may require performance demonstration/capability assessment for any NDT inspection to be
carried out by the NDT SP’s Level 3 in these methods namely PAUT inspection and analysis,
Radiographic interpretation and other advanced methods that may be used.

4) A practical assessment based on the level or class of component that is to be inspected may be
conducted for any NDT SP personnel requiring Eskom Approval. The extent of evaluation will be
assessed on a case by case basis with respect to advanced NDT methods and techniques, e.g.,
PAUT, TOFD, or DRT.

5) The Eskom NDT Level 3 will issue to the NDT SP, an Eskom Approval for each individual assessed
and found to meet the requirements for conducting NDT operations on Eskom plant.

6) Once a NDT SP has been found to be compliant, the Eskom NDT Level 3 will co-sign the application
letter requesting approval. A letter stating that approval has been granted will be sent back to NDT
SP with the co-signed letter.

7) Eskom reserves the right to conduct audits/technical assessments of the SP on periodic basis as
determined necessary by the Eskom NDT Level 3. This audit/technical assessment shall be
conducted by the Eskom NDT Level 3 or delegated alternate. All audit/technical assessment findings
shall be actioned within the prescribed time frame to the extent and satisfaction of the Eskom NDT
Level 3. Failure to comply with these requirements will affect the Eskom Approval Status.

6. NDT TRAINING AND QUALIFICATION REQUIREMENTS

6.1 ACCESS CONDITIONS

The following table defines the access conditions to the NDT technician/operator levels. Personnel who
have NDT NQF Level 6 qualification are eligible to start working to gain experience towards certification
as defined below (Table 1) i.e. they are deemed to have met the theoretical training and qualification
requirements of up to NDT Level 3 in the basic methods (MT, PT, UT and RT).

The minimum requirements for the NDT Level 3 shall be a minimum NQF Level 6 qualification in
Mechanical Engineering, NDT or Metallurgy. At the discretion of the Eskom NDT/Administrative Level 3,
this will not be a mandatory requirement for Level 3’s that previously held an Eskom Approval.

Table 1: Access Conditions

NDT Method | Direct Access Conditions Alternative Access Conditions

Level 1 NQF Level 4 with Maths and Science

Level 2 Level 1 NQF Level 6 in Mechanical or Metallurgy

Level 3 NQF Level 6 NDT qualification and NDT | NQF Level 6 in Mechanical or Metallurgy
Level 2 certification and NDT Level 2 certification

7. VALIDITY OF ESKOM APPROVAL

e Eskom Approval will be permanently removed from any personnel found guilty of either drug and/or
alcohol abuse.

e Wilful acts of negligence or unethical issues surrounding activities on Eskom plant can result in the
termination of both personnel’s and SP’s Eskom Approval.

o Any conviction for abuse of drugs will mean the permanent loss of Eskom Approval for the
individual and possible withdrawal of the approval of the NDT Service Provider
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o Any detection of alcohol abuse will mean the loss of Eskom Approval for the individual and
possible withdrawal of Eskom Approval of the NDT SP.

o The validity of Eskom Approval shall not exceed certification validity.

Eskom Approval expires when NDT personnel’s employment with the NDT SP is terminated.
Eskom Approval remains valid while the individual is in possession of current annual visual acuity
certificate.

Eskom Approval remains valid while the individual undertakes activities using Eskom Approved
NDT procedures and NDT technique sheets of the approved NDT SP. Approved NDT procedures
can be verified on the Eskom database.

The Eskom approval of a SP may be suspended for unapproved changes made to the NDT SP’s
written practice or NDT procedures.

The Eskom Approval of personnel shall expire if an individual’s certification expires or is revoked.

Eskom Approval for personnel shall expire when an interruption of greater than 12 months
(excluding incapacitation for NDT operations in that method) takes place in any of the methods for
which the individual is certified. This excludes incapacitation from performing NDT operations
because of illness or injury.

Eskom Approval for personnel shall expire if the individual becomes physically incapable of
performing their duties based upon failure of the annual visual acuity examination or if the visual
acuity certificate expires.

Eskom Approval for personnel shall expire if the individual fails recertification, until such time as
the individual meets the requirements for recertification or initial certification.

Eskom Approval for personnel shall be revoked pending enquiries in cases where Eskom reports
poor performance by the NDT SP. This will be documented via the NCR process.

Eskom Approval for personnel can be revoked upon the request of the NDT SP.

Suspended Eskom Approval can be reinstated upon providing documented correction of the
reasons for the suspension.

Eskom Approval for personnel can be revoked when detectable (through correct application of
procedures and technigue sheets) indications are not reported (e.g. cracks missed by surface
crack testing techniques).

Revoked and expired Eskom Approval shall follow the route of the initial application.

Note: A database for suppliers and personnel of approved suppliers will be available for review. When both are
confirmed the NDT activity can be undertaken without direct Eskom NDT Level 3 supervision.

8. DISCIPLINARY PROCEDURE

In the event that Eskom Approved personnel are involved in, or under investigation for unethical
behaviour, procedure violation, code violation, poor performance or any other misconduct that
compromises a quality NDT system/ product (including substance abuse) the following shall apply:
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The NDT SP’s appointed NDT Level 3 shall inform Eskom immediately of the incident and request
Eskom to suspend the individual's Eskom Approval.

The NDT SP’s appointed NDT Level 3 shall submit all evidence as well as their interpretation,
conclusion and recommendations with regard to the situation, to Eskom for review.

The NDT SP appointed NDT Level 3 must contact Eskom and request a meeting in which the way
forward will be discussed, either to determine if it is possible to reinstate the operator and the agreed
mitigation process to be followed, or whether the operator's Eskom Approval will be permanently
revoked.

The NDT SP appointed NDT Level 3 shall complete the agreed mitigation process and submit
evidence that all the requirements have been met as agreed upon with Eskom.

Eskom will notify the NDT SP’s appointed Level 3 whether the mitigation process was completed to
Eskom’s satisfaction and whether the SP can reapply for Eskom Approval for the individual in

guestion.

Note: Failure to adhere to the disciplinary procedure could result in loss of Eskom approval to the Service
Provider, NDT Level 3 and actions taken against the NDT SP and the responsible NDT SP appointed NDT Level 3.

Note: These documents shall be readily available for Eskom review.

9. SPECIFIC REQUIREMENTS

9.1 NDT DURING CONSTRUCTION ACTIVITIES

a)

b)

c)

All NDT undertaken during construction activities shall be subject to an agreed construction code and
acceptance standard.

All NDT shall be undertaken in accordance with written and authorised NDT procedures which
comply with the requirements of the construction code. Authorised item specific technique sheets
shall be developed from such procedures.

All NDT results shall be compared to an agreed Acceptance Standard. Acceptance Standards such
as “to be agreed at time of test” are not permissible.

9.2 NDT DURING REPAIR AND REPLACEMENT ACTIVITIES

a)

b)

Where NDT is undertaken during a repair or replacement activity to restore a plant item to an original
construction condition, then this shall be with respect to the agreed/original construction code and
acceptance standard.

All NDT shall be undertaken in accordance with written and authorised NDT procedures which
comply with the requirements of the construction code. Authorised item specific technique sheets
shall be developed from such procedures.

Where a repair or replacement activity is undertaken to restore a plant item to a condition different
from that of the original construction or as part of a modification not envisaged by the original
construction code, an agreed code shall be adopted and/or acceptance criteria agreed upon before
any repair or replacement activities take place.
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Notes applicable to sections 9.1 and 9.2:

Construction codes and Acceptance Standards are internationally published such as ASME VIII, EN
codes or are developed by an OEM for its specialised plant component, for example a steam turbine
rotor, Eskom may choose to accept either.

In any event, an agreed and written criterion for the conduct of NDT and the acceptance of a particular
plant item shall exist between the manufacturer, NDT Service Provider and Eskom prior to inspection.
Advice on the use of codes and standards for NDT can be sought from the Eskom NDT Level 3.

Where an item has historical monitoring criteria, such criteria may form the basis for future inspections.

9.3 NDT DURING IN-SERVICE AND OUTAGE ACTIVITIES

9.3.1 In-service inspection in accordance with codes and standards

NDT undertaken during in-service or outage activities is rarely undertaken with respect to published
codes and standards. One notable exception is the in-service inspection of nuclear plant and in such
cases (and similar) the principles in section 9.1 shall be followed.

9.3.2 In-service inspection where no codes and standards exist

a) Where no suitable codes and standards exist, Eskom plant system owners (engineers) in
consultation with the Eskom NDT Level 3 will specify in writing;

¢ The items to be inspected.

o The flaw specification or recommend types of flaws or damage to be identified.
e The type of NDT method to be performed.

¢ Recommend suitable acceptance criteria.

e The NDT reporting criteria.

b) The provisions listed in section 9.3.2(a) above will be determined by the Eskom material specialists,
metallurgists, systems engineers, NDT specialists or in conjunction with OEM specialists and also
from operating experiences prior to NDT inspections being carried out.

c) The NDT Service Provider, or Eskom, shall develop written and authorised NDT procedures which
are suited to deliver the desired inspection solution in view of Section 9.3.2(a) above. In all such
cases, the NDT procedures shall be approved in writing by the Eskom NDT Level 3 prior to
inspection.

9.4 ADDITIONAL REQUIREMENTS

If any of the requirements of this standard cannot be met, the NDT supplier or Eskom engineer shall
contact the Eskom NDT Level 3 for resolution prior to the commencement of the inspections.

When NDT is undertaken the following shall apply:

a) Where choices are given in codes and standards and the choice is subject to agreement between the
contracting parties then as a general principle the more conservative option shall be adopted.

b) If allowed by codes and standards, repairs based on NDT results are only permitted with the express
agreement of the SP’s NDT Level 3. When NDT is undertaken as part of investigation no repairs are
permitted without the written consent of Eskom.
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10. NDT DURING INVESTIGATIVE OR FAILURE ANALYSIS ACTIVITIES

a)

b)

NDT during investigative or failure analysis will normally be specific and unique to each
circumstance. Since the necessity for inspection will be driven by engineering, detailed prescription in
this standard would be inappropriate.

For investigative and failure analysis purposes, the principles in section 9.3.2 may be used. Eskom
requirements and the NDT SP’s scope of work shall be documented in writing and jointly reviewed by
both parties. In addition, work as a result of review will be documented by the respective parties.
Advice for such work can be sought from the Eskom NDT Level 3.

The NDT Service Provider shall obtain Eskom approval from the Eskom NDT Level 3 in writing for
the NDT processes and procedures to be used for the scope of work to be undertaken. The
conclusions drawn from inspection are to be discussed with the Eskom NDT Level 3 prior to the
implementation of any recommendations.

All relevant documents including NDT procedures, NDT results and all other supporting documents
shall be collated in one file and submitted to the responsible Eskom representative.

The requirement for operator certification and authorisation in accordance with this standard extends
to NDT undertaken during investigative and failure analysis activities.

11. PERFORMANCE DEMONSTRATION OF NDT SYSTEMS AND COMPETENCY

ASSESSMENT OF CERTIFIED ESKOM APPROVED PERSONNEL

Eskom reserves the right to (and shall) call on NDT and inspection SPs to carry out:

performance demonstrations of NDT systems to obtain and maintain Eskom Approvals;

performance demonstrations of NDT systems when new NDT systems are introduced in line with
Eskom NDT standard 240-87660096; and

competency assessments of certified and Eskom Approved personnel.

The NDT System Performance Demonstration (qualification to predetermined levels of rigor)

process shall be used to:

Test the ability of newly developed NDT systems (NDT equipment, qualified NDT procedures and
certified NDT personnel) to find applicable engineering indications, deviations, defects and/or
anomalies. The process shall include a series of open trials by the NDT SP to develop the NDT
system, followed by blind trials in which the NDT system must be applied on test samples/rigs
according to the procedure/written practice by NDT operators to test their competency in applying the
procedure. All new NDT systems to be introduced in Eskom plant must form part of the qualification

process.

Test existing NDT systems as part of the Eskom approval process to assess the ability of the NDT
SP to maintain full competency to reliably find applicable indications, deviations, defects and/or
anomalies. This process entails blind trials on test samples/rigs which must be tested strictly in

accordance with the procedures/written practice.
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e Assess the reliability with which certified and Eskom approved NDT personnel can detect applicable
indications, deviations, defects and/or anomalies on blind trial competency evaluations developed for
a specific SOW. Only NDT personnel declared competent for the SOW/project will be released to
work on the project. Eskom Approval alone is thus not the only requirement to work on Eskom
related projects.

e A performance demonstration will be required where Eskom Approval is being sought for an
advanced method (UT, RT, TOFD, PAUT, DRT or for specific plant geometries and for non-
standardised NDT).
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APPENDIX A: LIST OF NDT PERSONNEL TO BE USED

Reference number
Revision number
Date

Name

Surname

Certification

scheme &

certification
number

Contractor/

Permanent

NDT
Method

Level

Visual acuity
certificate expiry
date

Certificate
expiry
date

Comments

Approved by NDT SP Level 3

Approved by Eskom NDT Level 3
or Eskom Administrative NDT

Level 3






