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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

The use of natural gas (NG) as compressed natural gas (CNG) or liquified natural gas (LNG) is considered
risky because of how the fuel is stored on board of vehicles (compressed at pressure higher than 200 bar or
cryogenic at a temperature of =160 °C). Furthermore, operations on systems subjected to very high pressure
or very low temperature can seriously injure or cause the death of persons not competent in activities dealing
with natural gas vehicles (NGVs). Also, users can be badly affected in the same manner as a consequence of

activities c

onducted by not competent persons.

Since the effectiveness of any application depends upon the competence of the persons who perform or
are responsible for the activities, a procedure has been developed to provide a means for qualifying the
competence of personnel involved with different levels of liability in the NGVs operations as well as a

certificatid

Thus, this

aim to proy
is required
should be

on NGVs a
synthetic
training an

When cert
specificati

When ther
employers
assignmen
S0 as to ass

This docun
works
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works

n scheme for those professional figures that are subjected to high risk activities.

Hocument, as well as other standards dealing with high risk activities associated.with
Fide to the certification bodies precise requirements for a certification schemge when ¢
to verify the competence of level 3 and 4 (see 5.3). On this matter, methods and tech
hdopted for a standardized competence assessment of technicians involwed with the
e provided. This is to avoid discrepancies and different criteria in_competence ass
cheme on how this document shall be applied in conjunction with’/other standard
d qualification of technical personnel dealing with natural gas vehieles is provided in |

ification of personnel working on NGVs is required in product standards, regulation|
bns, it is important to certify the personnel in accordance-fxith this document.

e is no requirement by legislation, standards or in_certification of NGVs personnel
of such personnel to decide how to assure themselves that they are competent to d
Ls. Thus, they may employ people who are already certified or they may apply their ow
ure themselves that their employee has the necessary competence.

hent is mainly directed to:

nop personnel;
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Figure 1 — Certification.and qualification scheme of personnel dealing with NGVs activities
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International Standard

ISO 24671:

2024(en)

Road vehicles — Qualification and certification of technical
personnel dealing with natural gas vehicles (NGVs)

1 Scope

This document specifies requirements for the qualification and certification of personnel who perform

ALOYL

operations

NOTE1

NOTE2 1
These requ
this documd

2 Norm

The follow
requireme
the latest ¢

ISO/IEC 17,

ISO 23684
qualificatig

3 Term

For the pui
ISO and IE
IEC Elg

ISO On

3.1
ability
capacity ay

[SOURCE: I

'he certification is required for the level 3 and 4 of competence as defined in ISO 23684.
'his document specifies requirements for what are, in effect, third-party conformjty assessmg

rements do not directly apply to conformity assessment by second or first parties; but reley
nt can be referred to in such arrangements.

ative references

ng documents are referred to in the text in such a way that seme or all of their content
hts of this document. For dated references, only the editien.cited applies. For undated
dition of the referenced document (including any amendments) applies.

024, Conformity assessment — General requirements,for bodies operating certification of

2023, Road vehicles — Technical personnel dealing with natural gas vehicles (NGVs) — T
n

s and definitions
poses of this document, the follawing terms and definitions apply.

[ maintain terminology databases for use in standardization at the following addresse

ctropedia: available at https://www.electropedia.org/

line browsing platfarm: available at https://www.iso.org/obp

1d human attribute to perform an activity

SOAECTS 17027:2014, 2.1]

nt schemes.
ant parts of

ronstitutes
references,

| persons

raining and

2]

3.2
applicant

person who has submitted an application to be admitted into the certification process (3.8)

[SOURCE: I
3.3

SO/IEC 17024:2012, 3.13]

authorized qualification body
body, independent of the NGV workshop, authorized by the certification body (3.10) to prepare and administer
qualification examinations

Note 1 to entry: Qualification examination is an activity administered by the certification body (3.10) or the authorized
qualification body, which assesses the general, specific and practical knowledge and the skill (3.40) of the candidate.

© IS0 2024 - All rights reserved
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Note 2 to entry: The training course provider of a recognised training course can also operate as an authorized
qualification body if the requirements of impartiality are not compromised as well as the reduction of the assessment
and certification requirements.

[SOURCE: ISO 9712:2021, 3.2, modified — Note 1 to entry and Note 2 to entry have been added, and
"employer" has been changed to "NGV workshop".]

3.4
candidate
applicant (3.2) who has fulfilled specified prerequisites and has been admitted to the certification process (3.8)

3.5

certificate
document jatheform ofalettercard orother medium {e g digital certificatelissued by acertification body
(3.10) undgr the provisions of this document, indicating that the named person has fulfilled the certification
requiremerts (3.9)

3.6
certificatipn
third-party attestation related to products, processes, systems, or persons

3.7
certificatipn cycle
maximum period of time permitted from the date of certification to the date of recertification (3.3¢) inclusive
of the renewal (3.37) period

3.8
certificatipn process
activities by which a certification body (3.10) determines that@person fulfils certification requirements (3.9),
including qpplication, assessment, decision on certification,renewal (3.37), recertification (3.36)|and use of
certificatey (3.5) and logos/marks

39
certificatipn requirement
set of specffied requirements, including requitements of the scheme to be fulfilled in order to ¢stablish or
maintain certification (3.6)

3.10
certificatipn body
CB
third-party conformity assessment body operating certification schemes (3.12)

Note 1 to enfry: A certificatjeribody can be non-governmental or governmental (with or without regulatory authority).

Note 2 to ertry: A conforumity assessment body is a body that performs conformity assessment activities #nd that can
be the objedt of accreditation.

Note 3 to ephtry: Third-party conformity assessment is the conformity assessment activity that is performed by a
person or body-that is independent of the person being certified.

[SOURCE: ISO/IEC 17065:2012, 3.12, modified — Note 2 to entry and Note 3 to entry have been added.]

3.11

certified person

person whose competence is attested as the outcome of an assessment and validation process by a
certification body (3.10)

3.12

certification scheme

specific certification requirements (3.9) related to specified categories of persons to which the same
particular standards and rules, and the same procedures apply

© IS0 2024 - All rights reserved
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competence
ability (3.1) to apply knowledge and skills to achieve intended results

[SOURCE: I
3.14

SO/IEC 17024:2012, 3.6]

compressed natural gas

CNG

natural gas which has been compressed and stored for use as a vehicle fuel

[SOURCE: I
3.15

S0 16923:2016, 3.12]

competen
formal out|
obtained W
safety regt

3.16

competen
person wh
knowledge

3.17

e assessment
rome of an evaluation process (e.g. examination) and validation by means of objectiv

b elements,

hen a competent body states that the learning outcomes of a person meet given stamdards and

lations

[ person
b has been assessed by means a competence assessment (3.15) and-has been deemed
and skills for competent performance

CNG cylindler

any contail

CNG-1

CNG-2
cylind

CNG-3
cylind

CNG-4
on bot

3.18

employer
governmer
services of]

Note 1 to en

ner used for the storage of compressed natural gas according to the following classific{
an all metal cylinder

a hoop wrapped cylinder with a load sharing metal liner and composite reinforcen
rical part only

a fully wrapped cylinder with a load shiaring metal liner and composite reinforcement
Fical part and dome ends

o have the

itions:

lent on the

bn both the

a fully wrapped cylinder with a non-load sharing non-metallic liner and composite reipforcement

h the cylindrical part and dome ends

t, prime contractor, sub-contractor, supplier or outside agency employing or conti
one or more individuals who perform activities on NGVs

try: Self-employed individuals are included in this definition.

mechanis
more mea

[SOURCE: I

3.20
examinati

iion

racting the

that is part of the assessment which measures a candidate's (3.4) competence (3.13

]

SO/IEC 17024:2012, 3.9]

) )

on centre

centre approved by the certification body (3.10) where examinations (3.19) are carried out

3.21
examinati

on element

component of an examination (3.19)

© IS0 2024 - All rights reserved
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examiner
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person competent to conduct and score an examination (3.19), where the examination requires professional

judgement
[SOURCE: 1

3.23
fuelling st

SO/IEC 17024:2012, 3.10]

ation

facility at which vehicle fuels are dispensed

3.24

learning outcome

what a per
or module

[SOURCE: I
3.25

liquefied natural gas

LNG
natural gajs

[SOURCE: I

3.26
multiple-¢
wording o

3.27
natural ga
complex ga
and higher

Note 1 to en
[SOURCE: 1

3.28

NGV work
competent|
service, ing

3.29
qualificati

demonstrated education, training and work experience, where applicable, required to properly p

assigned tg

SO/IEC TS 17027:2014, 2.57]

which has been liquefied, after processing, for storage or transpgrtation purposes

SO 16924:2016, 3.38]

hoice examination question

s
seous mixture of hydrocarbons, primarily methane, but that generally includes ethar
hydrocarbons, and some non-combustible gases such as nitrogen and carbon dioxide

try: The definition includes renewablenatural gas (biogas, biomethane, etc.).

SO 14532:2014, 2.1.1.1, modified — Note 1 to entry has been replaced.]

shop
organization, apprepriately equipped, that assumes technical responsibility for corre
pection, repair.and retrofit on CNG or LNG vehicles

on

sk

SOTT TS eXpected to Kkmow, understand or be able todoat the end of atraiming programme, course

Fa question giving rise to potential replies, only one’of which is correct, the remaining being
incorrect gr incomplete

e, propane

ct and safe

erform the

fa¥a Wi dnValis NeTaYaW BEaVYat-| n

[SOURCE:

perform the assigned task".

3.30
depot

o W WL ] J-c0 my £-11 : b P | 1 IR I | : 1
OU/ILGU 17UL%F.ZU1Z, O.7, HITIUUITICU — 1T1IC TUITIUWIIIZ LCXL 1IdS UCTIT dUUCU.  TTUUIITU

"

building used for the storage and servicing of NGVs

3.31

knowledge

facts, infor

mation, truths, principles or understanding acquired through experience or education

o properly

Note 1 to entry: An example of knowledge is the ability (3.1) to describe the various parts of an information assurance

standard.

© IS0 2024 - All rights reserved
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[SOURCE: ISO/IEC TS 17027:2014, 2.56, modified — Note 1 to entry has been added, taken from

ISO/IEC 19
3.32

896-1:2018, 3.7]

natural gas vehicle

NGV

road vehicle powered by natural gas (3.27)

[SOURCE: I

3.33
operation

S0 15500-1:2015, 3.9]

procedures to use or tasks performed to control, refuel, install, repair or replace part of the system

3.34

practical ¢
assessmen
(3.1) to pet

3.35

qualificati
examinatid
the trainin

3.36

g

bxamination
L of practical skills, in which the candidate (3.4) demonstrates familiarity with; and
form, the test

on examination
n, administered by the authorized qualification body (3.3), which dssesses the general

recertificgtion

process for
body (3.10)

3.37
renewal
process for
or recertifi

3.38

recognise
training c
documents
established

3.39

revalidation of a certificate (3.5) by examination (3.19):0r by otherwise satisfying the ¢
that the published criteria for recertification have been met

ration (3.36) examination (3.19)

d training course
pburse whose contents (fory instance: qualification (3.29) of teachers, training ¢

| and approved by a certifieation body (3.10)

second-party conformity asséssment

conformity
the object

Note 1 to ¢
example, py
or organiza

r assessment aCtivity that is performed by a person or organization that has a user

ntry: Pexrsons or organizations performing second-party conformity assessment activities

ioriswepresenting those interests.

the ability

putcome of

ertification

revalidation of a certification at any time up+to five years after success in an initial, supplementary

rocedures,

, examination programme:and procedures) are assessed against specific requirements

interest in

include, for

rchasers or users of products, or potential customers seeking to rely on a supplier’s managenjent system,

[SOURCE: ISO/TEC 17000:2020, 4.4, modified — The term was originally "second-party conformity
assessment activity"; the example and Note 2 to entry were deleted.]

3.40
skill

ability (3.1) to perform a task or activity with a specific intended outcome acquired through education,
training, experience or other means

[SOURCE: I

SO/IEC/TS 17027:2014, 2.74]

© IS0 2024 - All rights reserved
5


https://standardsiso.com/api/?name=7ca54aad2610e7cc6ec67a950663a807

3.41

ISO 24671:2024(en)

significant interruption
absence or change of work activity which prevents the certified individual from practising the duties
corresponding to the level in the method and the sector[s) within the certified scope, for either a continuous
period in excess of one year, or two or more periods for a total time exceeding two years

Note 1 to entry: Legal holidays or periods of sickness or training courses of less than 30 days are not taken into account

when calcul

3.42

ating the interruption.

system manufacturer
company which can assume technical responsibility for the manufacturing or retrofitting of CNG system
and can demonstrate that it possesses the features required and the necessary means to provide quality

assessmen

and conformity of production of the CNG system

[SOURCE: Reference [11]]

3.43

technical |
qualified |
maintenan,

[SOURCE: 4

3.44
third-part

manager
person which takes responsibility for decisions relating to parking, fuelling, i
ce and repair of an NGV system

dapted from EN 13423:2021, 3.27.]

y conformity assessment

conformity
organizati

assessment activity that is performed by a person orbody that is independent of the
n that provides the object, and of user interests in that object

Note 1 to enftry: Criteria for the independence of conformity asséssment bodies and accreditation bodies 3

in the inter

[SOURCE: 1
activity" ai

3.45
training
activities d
(3.1),and t

[SOURCE: |

3.46
training c

ational standards and guides applicable to their activities.

SO/IEC 17000:2020, 4.5, modified — The term was originally "third-party conformity 4
nd Note 1 to entry was replaced.]

p improve the performance)of specific tasks or roles

SO 22398:2013, 3.23]

purse provider

organizatipn competent.to administer a programme to train personnel operating on natural ¢

(3.32) witH
3.47

specifigcourses

assessme
process t

[SOURCE: I
3.48

hstallation,

P person or

re provided

issessment

esigned to facilitate the learning and development of knowledge (3.31), skills (3.40), and abilities

as vehicles

h!t } it + . + P ; (342)

SO/IEC 17024:2012, 3.8]

code of conduct
document specifying the ethical or personal behaviour required by a certification scheme (3.12)

© IS0 2024 - All rights reserved
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4 Responsibility

4.1 General

The qualification/certification system, which shall be controlled and administered by a certification body,
includes all procedures necessary to demonstrate the qualification and the competence of an individual to
carry out tasks in the NGV sector in leading to certification.

4.2 Certification body

4.2.1 The certification body shall fulfil the requirements of ISO/IEC 17024.

IEC 17024

cription of

ication for

delegated

emises;

personnel

kamination

cation;

for at least

to abide by

4.2.2 The certification body:

a) shall initiate, promote, maintain and administer the certification scheme according te 1SO
and thfs document;

b) shall be independent of any single interest;

c) shall publish information regarding the scope of the certification scheme-and a general des
the certification process;

d) shall gstablish examination questionnaires and specimens to beldsed for personnel quali
certifigation purposes;

e) shall provide information for training courses recognition as'per 1SO 23684:2023, 6.3.1;

f) shall cpnduct an initial audit and subsequent periodic surveillance audits of the authorized qualification
body(i.Es) to ensure their conformity to the specifications;

g) shall monitor and be responsible, in accordance with a documented procedure, for all
functigns;

h) shall bear full responsibilities for examinations conducted on temporary basis at external pr

i) shall gstablish and/or approve examination questionnaires and specimens to be used for
qualification by an authorized qualification body;

j) shall be responsible for ensuring the security of all examination materials (question banks, e;
paperyd, etc.) and shall ensure’that these materials are not in use for training purposes;

k) shall be responsible for 'granting, extension, suspension, withdrawal or revalidation of certif

1) shall eptablish antappropriate system for the maintenance of records, which shall be retained
one certification cycle;

m) shall requiré all candidates and certificate holders to give a signed or stamped undertaking
a code|oftonduct which it shall develop for the purpose and publish;

n) shall approve training courses in accordance with ISO 23684;

0) may delegate, under its direct responsibility, the detailed administration of qualification to authorized
qualification bodies, to which it shall issue specifications and/or procedures covering facilities,
personnel, verification and control of equipment, examination materials, conduct of examinations,
examination grading, records, etc.;

p) shall establish a process to authorize examiners ensuring that personnel do not serve as an examiner of

a specific candidate they have trained until the certification body demonstrates it does not compromise
impartiality;

© IS0 2024 - All rights reserved
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gq) tostandardize the qualification/certification process of NGVs technicians shall verify that every training
course meets the competence requirements defined in ISO 23684.

4.3 Authorized qualification body

Where established, the authorized qualification body shall:

a)
b)

9

d)
e)

f)

g)
h)

k)
D)

work under the control of and apply the specifications issued by the certification body;

be independent of any single predominant interest;

ensure that it is impartial with respect to each candidate seeking qualification, bringing to the attention
of the certification body any actual or potential threat to its impartiality;

apply 4

have t
includ

prepar
the ceq

apply 4

shall e
a spec

have 4
levels,

NOTE

prepar
certifi
the cer

use on

mainta

i documented quality management system approved by the certification body;

he resources and expertise necessary to establish, monitor and control exarninatio
ng examinations and the verification and control of the equipment;

e, conduct and administer examinations under the responsibility of an examiner aut
tification body;

i documented quality procedure for examinations approved by the-Certification body;

stablish a process to authorize examiners ensuring that perSonnel do not serve as an ¢
fic candidate they have trained;

methods, and sectors concerned;
The use of external premises is allowed.
e and conduct examinations under the\‘responsibility of an examiner authoriz
tification body for that purpose as per-4.2.2 (g);
ly specimens approved by the certification body;

lin appropriate examinatiofitdocuments according to the requirements of the certifica

when 1nore than one examination is conducted at the same time, different approved question

examil
no cird

when
requir
shall b

nation specimens shallbe used of comparable test difficulty and comparable test contg
umstances shall.specimens be used for training purposes;

he examinatioly activities are conducted at an employer's premises, the certification
b controls topreserve impartiality and protect confidentiality of the examinations. The ex
e maintained under the control of an authorized representative of the certification body.

ns centres,

horized by

xaminer of

dequate qualified staff, premises and equipment te ensure satisfactory examinati¢ns for the

ed by the

ration body, using only examination questionnaires and specimens established or approved by

fion body;

naires and
bnts. Under

body shall
hminations

4.4 Trailning course provider

The training course provider shall:

a)

b)

9
d)

submit every training course designed in accordance with [SO 23684 to a training course recognition by
the certification body as per 7.2;

apply a documented quality procedure approved by the certification body;

have the resources needed to administer examinations;

have adequate qualified staff, premises and equipment to ensure satisfactory qualification examinations

for the

levels, methods, and sectors concerned;
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institution. The qualification criteria adopted to establish his/her competence include:

i)

conferences on course subjects, etc.)

designate a teaching manager whose competence has been previously ascertained by the certification

analysis of curriculum vitae (engineering degree, technical-scientific publications, reports held at

ii) at least three years verifiable experience in the field of NGV activities resulting in documented
competence;

f)

conform to the requirements of 4.3 when operating as an authorized qualification body.

4.5 Employer

4,51 Th
education,
self-emplo}

4.5.2 All
shall be ve

4.5.3
a)
b)
)

Inj
all tha
issuing

maintd
signifi
d) ensuri
e) maintg

These resp
4.54 As

4.5.5 Cet
personnel.
employer 3
equipment

4.6 App
An applica

e employer shall document the personnel information which shall include the ded
training and industrial experience to determine the eligibility of the candidate. Ifthe c
ed, the industrial experience shall be attested to by a referee.

documentation obtained from the employer, as required by the appropziate qualific
rified by the certification body.

respect of certified personnel under their control, the employer shall be responsible fo
E concerns the authorization to operate, i.e. providing job—specific training (if necessg

b the written authorization to operate;

laration of
andidate is

ation level,

ry);

lining documentary evidence confirming the contintious activity in the relevant sectjor without

Cant interruption, this action shall be done every2'months;
ng that personnel hold valid certification releyant to their tasks within the organizatig
lining appropriate records.

onsibilities shall be described in a:documented procedure.
elf-employed individual shalkassume all responsibilities ascribed to the employer.

tification to this documlent provides an attestation of general competence of t
It does not represent an authorization to operate, since this remains the responsi
nd the certified pefsonnel may require additional specialized knowledge of paramet
procedures, materials and products specific for the employer.

licant

nt shall:

i

n;

certified
ty of the
brs such as

a) provide documentary evidence of training in accordance with [SO 23684; |

b) provid

¢) provid

e documentary evidence that the required experience has been gained;

e other requisites requested by the certification body.

4.7 Certificate holders

Certificate

holders shall:

a) abide by a code of conduct published by the certification body;

b) notify the certification body and the employer if the conditions of certification are not maintained in

accord

ance with 18.11.2.
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4.8 Examiners

4.8.1 Examiners shall:

— be authorized by the certification body to conduct, supervise and grade examinations;

— bequalified by the certification bodyin the productand/orindustrial sector for which they are authorized.

The competence of the examiners shall be consistent with the topics covered.

The qualification criteria to establish the examiners' competence shall include, for example, (but not

exhaustive

— analys
confer

prover

4.8.2 An

trainir

who s
body H
situati

5 Figur

5.1 Figu

The profes

in [SO 23684.

5.2 Qua]

5.2.1 Ge|
Level 1: Th|
Level 2: Th|

For the prd

5.2.2 Le

ly):

ence speeches on the subject, etc.);

experience in professional and technical activities related to NGVs for at least.five yez

examiner shall not be permitted to examine any candidate:

g in case of level 3 or higher certifications;
working (permanently or temporarily) in the same facility asthe‘examiner unless the ¢

as established a documented confidentiality and impartiality management procedure
pn.

es and levels of qualification

res

sional figures and the minimum qualification levels to which they are subjected to ar

lification levels

neral
e learning outcomés-elevant to level 1 is basic general knowledge.
e learning outcoyes relevant to level 2 are: basic factual knowledge of a field of work

visions of.this document the following requirements apply:

vel 1

An individ

o corricr ttare—fgradatior—traim _ cientific—amd—techmicat

blications,

IS.

that they have trained for the examination for a period of two years from the date of the conclyision of the

brtification
» for such a

e indicated

r study.

1 o ifind +0 1avnl 1 oo Aoy actratnd thn ~ov b £ ~ogeayy A4 o

dT JudTITIct tU IOV eT T oS aoThonsStTratC O ot~ Commp Tttt —to—CarT y outc o

etivities—a¢cording to

written instructions and under the supervision of level 2 or level 3 or level 4 personnel. For example, within
the scope of the competence defined on the certificate, level 1 personnel may be authorized by the employer

to perform
a) setup

b)

c¢) record
d) report

the following in accordance with instructions:

equipment;

perform the tests;

and classify the results of the tests according to written criteria;

the results.
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Level 1 qualified personnel shall neither be responsible for the choice of test method or technique to be used
for the conformity assessment, nor for the interpretation of test results.

5.2.3 Level 2

An individual qualified to level 2 has demonstrated competence to perform activity on NGVs according to
given procedures. For example, within the scope of the competence defined on the qualification certificate,
level 2 personnel are authorized by the employer to:

working conditions;

set up and verify equipment settings;

translate codes, standards, specifications and procedures into instructions adapted to the actual

a)

b)

c¢) perfor
d) interp
e)

f) provi
g) report
5.3 Cert
5.3.1 Ge

Level 3: The learning outcomes relevant to level 3 are: knowledge of facts, principles, processes g

concepts, i
Level 4: TH
within a fig
5.3.2 Le

An individ
for which Hi

carry (;Lut and supervise all tasks at or below level 2;

m and supervise tests;

et and evaluate results according to applicable standards, codes, specifications or pro

guidance for personnel at or below level 2;

the results of conformity assessment activity.
ifications levels

neral

h a field of work or study.

e learning outcomes relevant to level 4 are:*factual and theoretical knowledge in brog
ld of work or study.

el 3

al certified to level 3 has demonstrated competence to perform and direct operatiot
e/she is certified. These personnel have demonstrated:

ind knowledge to intenpret codes, standards, and other contractual documents that
peration method(s)as used by the employer;

npetence to evaliate and interpretresults in terms of existing standards, codes, and spe

pair and.*product technology to select conformity assessment methods, establish

ment \techniques, and assist in establishing acceptance criteria where none are

cedures;

nd general

1d contexts

ns on NGVs

rontrol the

cifications;

ent  practical knowledge of applicable materials, fabrication, process, system installation

tonformity
otherwise

a) skills 3
NGVs (

b) thecor

c) suffici
and rd
assess
availall)le;

d)

assessment methods.

a general familiarity with system installation and repair, vehicle maintenance and conformity

Within the scope of the competence defined on the certificate, level 3 or level 4 personnel is authorized to:

1) assum

e full responsibility for NGV operational facility and staff;

2) prepare and verify the adequacy of procedures and work instructions;

3) establish, review for editorial and technical correctness, and validate instructions and procedures;

4) design

ate the particular test methods, procedures, and instructions to be used;
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5) carry out and supervise all tasks at all levels;

6) provide guidance for personnel below level 3.

5.3.3

Level 4

An individual certified to level 4 has demonstrated competence to perform and direct operations on NGVs
for which he/she is certified. These personnel have demonstrated:

a) skills and knowledge to interpret codes, standards and other contractual documents that control the
NGVs operation method(s) as used by the employer;

b) thecompetence to evaluate and interpretresults in terms of existing standards, codes and specifications;

c) sufficient practical knowledge of applicable materials, fabrication, process, system ilnstallation
and rgpair and product technology to select conformity assessment methods, establish fonformity
assessment techniques, and assist in establishing acceptance criteria where none’ are|otherwise
availalple;

d) a gen¢ral familiarity with system installation and repair, vehicle maintenance and fonformity
assessment methods;

e) ageneralknowledge of other operative methods and product manufacturing and inspection tgchnologies
used bly the employer.

Within the[scope of the competence defined on the certificate level 4)personnel is authorized to:

1) assumeg full responsibility for NGV operational facility andstaff;

2) prepaite and verify the adequacy of procedures and werk-instructions;

3) establish, review for editorial and technical correctuness, and validate instructions and procedures;

4) designjate the particular test methods, procedubes, and instructions to be used;

5) carrylut and supervise all tasks at all levéls;

6) provide guidance for personnel below level 4;

7) when fequired by the written practice, audit outsourced product and service providing companies to
ensurg the requirements of the.written practice are met;

8) take r¢sponsibility for cempletion of tasks in work or study and adapt own behaviour to cirqumstances
in solviing problems;

9) exercise self-management within the guidelines of work or study contexts that are usually gredictable,
but arp subject to change. Supervise the routine work of others, taking some responsibility for the
evaluafion aiid improvement of work or study activities.

6 Eligibitity

The candidate shall fulfil the minimum requirements of training prior to the examination and shall fulfil the
minimum requirements for experience as per ISO 23684.

7 Training

7.1 General

All courses shall be recognized by a certification body in accordance with requirements of ISO 23684.
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The definition of minimum level of competence required to NGV technician trough a theoretical and practical
training shall comply with ISO 23684.

7.2 Trai

ning course recognition

The training courses shall be recognised in accordance with ISO 23684:2023, 6.2.1.

7.3 Validity of training course

The training for initial certification shall remain valid for a maximum period of ten years from the date of
completion.

7.4 Evidence of training

The candidate shall provide documentary evidence, acceptable to the certification body;‘that
satisfactor]ly completed training in accordance with ISO 23684 as well level for which the certificatio

7.5 Training formats

For all leve
format, or
led format

7.6 Min]

In order td
adequate t
of training
with the re

8 Comy

Examinati
by the tra
Clauses 11
figure, wit

In case of 4
written qu

Attendees
examinatid
re-sit is at
candidate |

Is, theoretical training may be delivered in a face-to-face instructetled format, distan
h combination of these formats. Practical training shall be delivered by a face-to-face
only in compliance with ISO 23684:2023, 6.3.3.

imum duration of training

provide adequate skill and competence to the techhicians involved in operation o
raining programme shall be established in terms-oficontents and duration. The minimu
undertaken by the candidate to achieve the skills and knowledge for certification s}
quirements given by ISO 23684.

etence assessment and qualification achievement

ns to verify the technical qualifidations of recognised training course attendees are
ning course provider on the basis of the same scheme applied by the certification
and 12) and shall consist pfia‘specific theoretical and practical examination as applical
h reference to ISO 23684 requirements.

successful final examination by the course attendee, the training course provider wi
plification statement.

Wwho do not feach the required mark in the formal examination shall be allowed to t
n paper,after proper application, without the need to attending a full course, provid
femptediwithin 12 months of the initial course. Failure of a re-sit examination shall
navingto attend a complete course if wishing to continue with the pursuit of training.

he/she has
n is sought.

Ce learning
instructor-

h NGVs, an
m duration
1all comply

conducted
body (see
ble for each

| provide a

hke a re-sit
ed that the
result in a

9 Prerequisite for certification

9.1 Attendance to a training course

Candidates for certification to all levels shall satisfactorily complete a course of theoretical and practical
training (with the exception given in 9.1.1) recognized by the certification body, to achieve knowledge and
skills as defined in ISO 23684 and shall complete the minimum training hours programme as well.

9.1.1 Exception

Exception to the obligation to attend a training course is given to the technicians and responsible who can

demonstra

te the requisites stated by ISO 23684:2023, 6.2.
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In this case they can move directly to competence assessment as indicated in Clause 11 or Clause 12. If they
fail the competence assessment, then they shall undergo training as per [SO 23684, at least for the part in
which they failed, before a second competence assessment.

9.2 Written qualification statement

For candidates wishing to receive a level 3 or level 4 certification, the written qualification statement
provided by the training course provider after having successful passed the recognized training course final
examination constitutes a prerequisite for admission to the certification examination.

10 Examination content and grading

10.1 Gen
The certifi
All candidd

The certifj

The designl

both in content and difficulty, including the validity of the pass/fail deCision as per the applical

Clauses 11

10.2 Basic examination element

The writte
questions 4
body's coll

10.3 Examination requirements

In order to
concerning
exam shall
of the fina
ISO 23684
operations

The three
shall be t4
their impo
abilities, a{
necessary

cation body shall increase the number of tests and/or test questions in line with th
technology.

eral
Cation body shall apply ISO/IEC 17024:2012, 9.3.

tes for certification shall have successfully completed the qualification process as per

of examination requirements shall ensure the comparability of tesults of each single ex

and 12.

n examination shall assess the candidate's knowledge of the basic subjects using e

ection of basic examination element questigns valid at the date of examination.

find common criteria for personnel qualification and to ascertain that all requisites of]
the knowledge, skill and ability of technicians are met for each level of liability, the c
consist of at least two written tests and one practical test with different weight in det
result. The goal of the\examination is to provide evidence that the basic concepts a
are detained by the technician as well as the faculty to make decisions and to conduct g
to minimize the risks that are concerned with his/her activity.

major aspects of competence required of technicians (i.e. theoretical, operational ang
ken into_dceount during examination and the right weight shall be given to each
rtance ifx determining the competence. To standardize the evaluation of knowledge
comprehensively and objectively as possible, and to limit any possible discretion at an
fo.provide at least the methods outlined in 10.3.1 and 10.3.2.

Clause 9.

le evolving

amination,
le parts of

ramination

hall be selected in an unpredictable way fronrthe certification body's or authorized qualification

ISO 23684
prtification
brmination
5 stated by
1l practical

| practical)
to balance
skills and

y level, it is

10.3.1 Written theoretical examination

10.3.1.1 Written tests are aimed at verifying the candidates' skill and knowledge comply with ISO 23684
requirements.

10.3.1.2 The written examination consists of two tests (theoretical and operational cases) during which
the candidate shall answer the number of multiple-choice examination questions applicable to the level of
qualification as shown in Tables 4 to 6.

10.3.1.3 All selected questions shall by chosen by weighted subject matter by the certification body in a
data base containing at least five times the number of questions (see 10.1).
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10.3.1.4 Questions in the data base shall be periodically revised (at least once in the year) and renewed
accordingly with revision of mandatory and voluntary applicable standards and ISO 23684 as well.

10.3.1.5 Examination questions shall be approved and validated by the certification body and the grading
shall be done in accordance with procedures approved by the certification body.

10.3.1.6 When conventional pre-prepared paper-based examinations are used, an examiner shall be
responsible for the grading of the examinations by comparing the replies given by the candidate against
answer keys approved by the certification body.

10.3.2 Practical examination

10.3.2.1 g

The pract
environme
examinatig

All questions on operational cases shall by chosen by the examination commission from a data

available H
vehicle saf

10.3.2.2 Tj
examinatid

10.3.2.3
accordingl

11 Exam

11.1 Topj

11.1.1 Fiy

The candid
chosen by
theoretical

— equipy
NG as

applicd

eneral

cal examination shall be conducted in operational situations carried out |in an
nt. It consists practical interventions, chosen for the candidate, from Aime to ti
n commission.

y the certification body, covering all technical operations on NGVs that are conce
pty.

he data base shall contain at least three times the numberp of questions available fa
n.

uestions in the data base shall be periodically revised (at least once in the year) an
y with revision of mandatory and voluntary applicable standards (see ISO 23684).

ination content and grading for level 3
cs for fuelling station technicalinanager certification

st test (theoretical): skill and knowledge

late shall answer as a minimum 25 multiple choice questions (as shown in Table 1]
the CB among a number of cases available in the CB data base, concerning the foll
modules identifieddn ISO 23684 namely:

hent of CNG, NG and L-CNG fuelling stations;
hutomotive fuels;

ible.national and international regulations and standards for the use of NG as a fuel;

workp

equipped
me by the

base, made
brned with

r practical

d renewed

randomly
bwing four

lacé sa pry

Table 1 — First test - theoretical - skill and knowledge

Part Subject Numbe:rs of | Marks scored for Max. marks
questions | each correct answer

Equipment of CNG, LNG

1 and L-CNG fuelling 25 1 25
stations

2 CNG/LNG in automotive 25 25

3 CNG/LNG regulations 25 25

4 Safety in working areas 25 25
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11.1.1.1 Details on first test
It is assumed that 40 min is a suitable time for the completion of the test.

The result of this part of test contributes for 40 % to exam outcome.

11.1.2 Second test (theoretical): Operational cases

This test is aimed to ascertain the personal attitude to problem solving. The test consists in finding solutions
to some operational cases that can occur during daily activity in the fuelling stations. For this purpose, the
candidate is requested to find the only four applicable right solutions, among a set of 10, given for each of
a minimum of five case studies (as shown in Table 2) random chosen by the CB among a number of cases
available in the CB data base concerned with safety of NGVs fuelling system in compliance with ISO 23684.

Table 2 — Second test - theoretical - operational cases

. Marks sc¢ered
Part Subject Numbers of applicable for each correct Max.
answers marks
answer

bafety in the fuelling station 10 (only 4 correct) 5 20
Lustomer relationship and satisfaction 10 (only 4 correct) 5 20
bafety of persons and vehicles during fuel- 10 (only 4 correct) 5 20
ling
Risks management 10 (only 4 corveet) 5 20

5 Application of emergency procedures 10 (only 4 correct) 5 20

11.1.2.1 Details on second test
It is assumpd that 30 min is a suitable time for the compléetion of the test.

The result of this part of test contributes for 20 %.t0 exam outcome.

11.1.3 Third test (practical): operations-on-fuelling system

The interyentions shall cover activities on maintenance, diagnosis, emergency procedurgs, hazard
management, testing and inspection; ¢control and malfunctioning reactivation.

The questions chosen for the candidate at the time of examination by the examination commission shall
cover the [LO parts of the aspects concerned with safety of NGVs fuelling system (shown in [fable 3) in
complianc¢ with ISO 23684«

Table 3 — Third test - practical - operations on vehicles

Marks scored
Part Subject for each correct | Max. marks
action
1 Operations on fuelling systems 10 10
2 Maintenance and repair of system 10 10
3 Controls on fuelling system parts 10 10
4 Use of fixed/portable instrumentation for gas leak detection and min- 10 10
imization
5 Use of equipment and tools for testing 10 10
6 Identification of malfunctions of individual components of the whole 10 10
system
7 Identification and minimization of hazards 10 10
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Table 3 (continued)

Marks scored
Part Subject for each correct | Max. marks
action
8 Procedures for safe refuelling 10 10
9 Solution to restore compliance of the fuelling system 10 10
10 Knowledge and application of safety procedures 10 10

11.1.3.1 Details on third test

It is assumed that 60 min is a suitable time for the completion of the test.

The result pf this part of test contributes for 40 % to exam outcome.

12 Examlination content and grading for level 4
12.1 Topics for NGV technical manager certification

12.1.1 Fixst test (theoretical): skill and knowledge

The candidate shall answer as a minimum 20 multiple choice questiohs (as shown in Table 4] randomly
chosen by |the CB among a number of cases available in the CB data base, concerning the following five
theoretical modules whose contents are identified in ISO 23684:2023, 6.4.2 namely:

— internal combustion engines for automotive;

— NG as automotive fuels;

— applicable national and international regulationsand standards for the use of NG as a fuel;
— workplace safety;

— applicable requisites of a quality managerment system based on ISO 9001.

Table 4 — Fixst test - theoretical - skill and knowledge

pprt Syt T ons | M correct answer | mas
1 Vehicles engines and fuels 20 1 2(
2 CNG/LNGin automotive 20 1 2(
3 CNG/ENG regulations 20 1 2(
4 Safety in working areas 20 1 2(
5 Quality management 20 1 2(

12.1.1.1 Details on first test:
It is assumed that 40 min is a suitable time for the completion of the test.

The result of this part of test contributes for 40 % to exam outcome.

12.1.2 Second test (theoretical): Operational cases

This test is aimed to ascertain the personal attitude to problem solving. The test consists in finding solutions
to some operational cases that can occur during daily activity in a workshop. For this purpose, the candidate
is requested to find the only four applicable right solutions, among a set of 10 (as shown in Table 5), given for
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each of a minimum of five case studies randomly chosen by the CB among a number of cases available in the
CB data base.

Table 5 — Second test - theoretical - operational cases

. Marks scored
Part Subject Numbers of applicable for each correct Max.
answers marks
answer
1 Safety in the working places 10 (only 4 correct) 5 20
2 Customer relationship and satisfaction 10 (only 4 correct) 5 20
3 Safety of vehicles 10 (only 4 correct) 5 20
4 iability of technical manager 10 (only 4 correct) 5 20
5 Vehicle conformity assessment 10 (only 4 correct) 5 20

12.1.2.1 Details on second test
It is assumpd that 30 min is a suitable time for the completion of the test.

The result pof this part of test contributes for 20 % to exam outcome.

12.1.3 Thiird test (practical): operations on fuel system

The interventions shall cover activities of repair or installation/replagement of system parts or mgintenance,
activities df diagnosis, control and malfunctioning reactivation.

The questions chosen for the candidate at the time of examination by the examination commission shall
cover the 10 parts of the aspects concerned with safety oftNGVs system (shown in Table 6) in ¢ompliance
with ISO 28684.

Table 6 — Third test - practical - operations on vehicles

Marks scored
Part Subject for each correct | Max. marks
action
1 perations on retrofit systems 10 10
2 Maintenance and repair of/system 10 10
3 Lorrect assembling of system parts 10 10
4 [Ise of fixed/portable instrumentation for gas leak detection 10 10
5 [se of diagnostic’equipment for malfunctioning detection 10 10
6 Identification 6f malfunctions of individual components of the whole 10 10
dystem
7 Treatmeéntof on-board vehicle diagnosis equipment (OBD) information
. . : . 10 10
gdndAzisual inspection of CNG cylinders
8 [Useof fixed/portable instrumentation for gas leak detection 10 10
9 Solution to restore compliance of the system, also through the use of
. . : . ; . 10 10
diagnostic equipment and after cylinder inspection.
10 Knowledge and application of safety procedures 10 10

12.1.3.1 Details on third test
[t is assumed that 90 min is a suitable time for the completion of the test.

The result of this part of test contributes for 40 % to exam outcome.
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13 Assessment method for certification

Candidates shall be graded according to their examination marks as shown in Table 7.

To pass the exam, the candidate shall, therefore, obtain at least:

60 % total marks in each test,

60 % marks as total exam outcome.

Table 7 — Assessment method

.. Percentile Maximum ..
M Minimum L e g el Minimum
Test Subiect IvL ALTTITUIIY Score to pass Vv\glsll-l.llls.lul SCUL CU LU LIIU SC re to the
marks scored . examination exam out-
the single test exam outcome
elements come
1 (theoretical) | SKilland 100 60 40 % 40 24
Knowledge
2 (theoretjcal) | OPerational 100 60 20 % 20 12
cases
3 (practidal) | °PErations on 100 60 40 % 40 24
14 Examlination content and grading for recertificationfor level 3 and level 4

14.1 General

The recert

it shal]

the nu

14.2 Recq

The exam f

14.3 Recq

The exam f

ertification for level 3

rtification for level 4

fication exam shall cover only the theoretical parts and:

be conducted on the same subjects of certification exams;

the number of questions of the first test canbe reduced but shall be a minimum of 50 % of|
certifigation examination;

mber of questions of the second 1sreduced to three operational cases;

the suitable time for the completion of test shall be reduced accordingly with the number of ¢

or recertification-for level 3 shall follow the criteria outlined in 11.1.1 and 11.1.2.

or recertification for level 4 shall follow the criteria outlined in 12.1.1 and 12.1.2.

that of the

juestions.

15 Assessment method for recertification

Candidates shall be graded according to their examination marks as shown in Table 8.

To pass the exam, as shown in Table 8, the candidate shall, therefore, obtain at least:

60 % total marks in each test,

60 % marks as total exam outcome.
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