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reword

ISO (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

des

diffi
edit

Attd

pat

anyj
on 4

Any

con

For
exp
the

ww

procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriamee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all suchpatent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as wellas information about ISO's ad
World Trade Organization (WTO) principles in, the Technical Barriers to Trade
w.iso.org/iso/foreword.html.
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5 document was prepared by Technical Committee ISO/TC 214, Elevating work platforms.

5 second edition cancels and replaces)the first edition (ISO 16653-2:2009), which

technically revised.

The

main changes compared to the previous edition are as follows:

the limitation of applicabilityto 46 kV and below has been clarified in the Scope;
the normative references have been updated;

the hazard list has’been moved to Annex A;

in Clause 4, the bursting safety factors have been aligned with ISO 16368;

in Clause™, the requirements for vacuum flashover have been removed and the wor
requirements have been clarified and re-organized;

iClause 5, general requirements for examination and test have been added;
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herence to
[TBT), see
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Table 1 and Table 2 have been updated.

Alist of all parts in the ISO 16653 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The object of this document is to define rules for safeguarding persons and objects against the risk of

accident associated with the operation of special-application mobile elevating work platforms (MEW

This document does not repeat all the general technical rules applicable to every electrical, mechan
or structural component.

The safety requirements of this document have been drawn up on the basis that MEWPs are periodic
maintained according to the manufacturer's instructions, working conditions, frequency of use

Ps).

ical

ally
and

applicable fegutations:

It is assumled that MEWPs will be checked for proper function daily before start of work and that
MEWP wil] not be put into operation unless all required controls and safety devices are available an
working otlder. If a MEWP is seldom used, the checks may be made before start of work.

Where, forf clarity, an example of a safety measure is given in the text, the examplé)is intended
possible splution. Any other safety measure solution leading to an equivaleht-level of safet
permissiblg.
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Mobile elevating work platforms — Design, calculations,
safety requirements and test methods relative to special
features —

Part 2:

M

1

Thi
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FWPs With ToTronductive thsulating)

Scope

5 document specifies the design, calculations, safety requirements and(test methods
ating work platforms (MEWPs) with non-conductive (insulating) compénents. It is inte
d in conjunction with ISO 16368.
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boom component at the platfofm'end. If a MEWP is equipped with a chassis insulating sy§

pro
Thi
con
dist
2
Thd

b

applicable to all types and sizes of MEWPs with non-conductive(inSulating) component
ctric components designed and tested to meet the specific eleétrical properties consiste

king positions where they can carry out work from a work platform located above a non-
ulating) boom section.

5 document covers structural design calculations and the application of stabilit
struction, safety examinations and tests donéibefore MEWPs with non-conductive (
ponents are first put into service. Annex A identifies the hazards arising from the use
h non-conductive (insulating) componentsiand describes methods for the elimination o
nese hazards.

parts of electrical installations(The electrical properties of a MEWP's non-conducting (|
ponents can provide electrical protection in case of inadvertent contact above the non-

vide electrical protection for ground personnel in case of inadvertent contact above that

5 document is not-applicable to MEWPs designed for or capable of operating in liv
ditions (see IEC 61057). The electrical insulation level is limited to voltages experienced i
ribution systems-46 kV and below.

Normative references

following documents are referred to in the text in such a way that some or all of th

con

S

for mobile
nded to be

b, including
nt with the

facturer's identification plate. This equipment is intended-té move persons, tools and equipment to

conductive

y criteria,
insulating)
of MEWPs
" reduction

IWPs covered in this document are.not intended to have any of their components make c¢ntact with

insulating)
conductive
tem, it can
System.

e working
h electrical

Pir content

stitutes requirements of this document. For dated references, only the edition cited 3

pplies. For

undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 12100, Safety of machinery — General principles for design — Risk assessment and risk reduction

ISO 16368:2010, Mobile elevating work platforms — Design, calculations, safety requirements and test
methods

ISO 18893:2014, Mobile elevating work platforms — Safety principles, inspection, maintenance and
operation

IEC

©IS

61057, Live working — Insulating aerial devices for mounting on a chassis
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 16368:2010 and the following

apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1

chassis insulating system
system of jnon-conductive (insulating) components installed between the chassis and the_Struct
supporting the upper non-conductive (insulating) boom

Note 1 to eptry: Such a system, when properly maintained, can provide insulation of the chassis, should
portion of the MEWP between the upper non-conductive (insulating) boom and this system inadvertently cor]
an energizefl conductor or other apparatus.

3.2

electrical jnsulation level

level of phase-to-earth (ground) electrical insulation offered by the(on-conductive (insulat
componenis of the upper boom and expressed by the maximum _mominal voltage of an electy
installation (line or equipment) in case of inadvertent contact with“this installation above the 1
conductive (insulating) components at the platform end of the MEWP

Note 1 to enftry: The electrical insulation level is established by theMEWP's responsible entity.

Note 2 to enfry: The electrical insulation level is limited to voltages experienced in electrical distribution syst
(46 kV and bhelow).

3.3
insulating liner
insert madg of non-conductive (insulating)material and designed to fit inside the work platform

34
non-destructive examination

examinatign by various means df devices or their components without alteration of the orig
components, so that they can function as before the testing

Note 1 to enftry: These includ€acoustic emissions (AE), magnetic particle (MT), liquid penetrant (PT), ultras
(UT), radiography (RT), di¢lectric (DT), and visual (VT).

4 Safety requirements and/or protective/risk reduction measures

ure

the
tact

ng)
ical
jon-

inal

pnic

4.1 General

4.1.1 The machine shall be designed according to the principles of ISO 12100 for relevant but
significant hazards that are not dealt with by this document.

not

4.1.2 Except where otherwise specified in this document, the machine shall be in accordance with

ISO 16368:2010.

NOTE National or local requirements can apply, which could be more stringent.

4.2 Structural requirements

Structural requirements shall be in accordance with ISO 16368:2010.

2 © IS0 2021 - All rights reserved
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Hydraulic liquid

Hydraulic liquid (usually oil or similar fluid) shall meet the requirements of the responsible entity and
the insulating requirements of the MEWP.

4.4

Non-conductive hydraulic and pneumatic hoses

Non-conductive hydraulic hoses and pneumatic hoses shall meet the requirements of IEC 61057.

4.5

Work platforms

4.5
The

an ignition source has been removed.

NOTI

4.5

A V
ISO

4.5
A W

IEC
wor

4.5

An
ina

4.6

4.6
All

appiropriateceléctrical insulating properties so that it conforms to the test requireme

doc
wol

1 Work platform materials

work platform shall be constructed of non-conductive materials that does not stistain a

E UL 94 - H-B or [EC 60695-11-10 can be used for guidance.

2 Work platforms designed for use without an insulating linér

vork platform designed for use without an insulating line€D ‘shall meet the requil
16368:2010, 4.6.16.

3 Work platforms designed for use with an insulating liner

61057. The insulating liner shall be supported by the inside bottom surface of the work

4 Non-conductive (insulating) wark platforms

bn-conductive (insulating) platform shall have no drain holes or access openings and sha
ccordance with the dielectriéitests for insulating liners as defined in [EC 61057.

Electrical requirements

1 Non-conductive (insulating) components

components<crossing non-conductive (insulating) portions of the applicable MEWP

umentsAll non-conductive (insulating) systems shall maintain the electrical insulating
king boom positions, as defined by the responsible entity.

flame after

ements of

ork platform designed for use with an insulatingliner shall be identified as non—inmﬁating. The
insylating liner shall be constructed from non-conductive materials and tested in accor

ance with
blatform. A

k platform designed for use with an insulating liner shall not have drain holes or access ¢ppenings.

|1 be tested

shall have
hts of this
alues in all

4.6.2 Hydraulic and pneumatic hose

All hydraulic and pneumatic hoses crossing the non-conductive (insulating) portion of the upper boom
shall be tested in accordance with IEC 61057.

4.6.3 Lower test electrode system for MEWPs with non-conductive (insulating) components

MEWPs with non-conductive (insulating) components equipped with a lower test electrode system
shall meet the lower test electrode system requirements of IEC 61057.

© IS0 2021 - All rights reserved
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4.6.4 Chassis insulating system

MEWPs with a chassis insulating system shall have a means provided to bypass the chassis insulating
system during dielectric tests. See Figure 1.

Key

1 insulating system

2 tempor]
3 stainleq

5 Verifi
measure

ary shunt (to be removed after test)
s steel stud with 25 mm thread exposed

Figure 1 — Example of shunting arrangement for chassis insulating systems

cation of the safety requirements and/or protective /risk reduction
S

5.1 Examinations and tests

5.1.1 Th
and this ddg

5.1.2 Ex{
a) design

b) manuf

e MEWP shall conformyto the safety requirements and/or protective measures of ISO 16
cument.

iminations and-\tests shall consist of

checks.(see 5.2),

hctyring checks (see 5.3), and

368

c) tests

il Y
T J-TJ.

5.1.3 The results of examinations and tests shall be recorded.

5.2 Design check

The design check shall verify that the MEWP is designed in accordance with this document. It shall
include verification of the following:

a) drawings containing the main dimensions of the MEWP;

b) description of the MEWP, with necessary information about its capabilities;

c)

4

information about the materials used;

© IS0 2021 - All rights reserved
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d)
e)
f)
5.3
The
a)
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diagrams of the electrical, hydraulic and pneumatic circuits;
the operator's manual;

calculations.

Manufacturing check
manufacturing check shall verify that

the MEWP is manufactured in accordance with the design check documents,

b)
c)

d)
e)

5.4
5.4
5.4

5.4
des
(ins

5.4
sha
NOT
ajib
5.4

Thd
to v

the components are in accordance with the drawings,

test certificates are available for each type of rope, chain and hydraulic or pneumatic ho
these certificates indicate the minimum breaking force or bursting pressure,.as'dppropt

the quality of welds is ensured by use of the appropriate standard(s), and

the construction and installation of parts, components and systems, are in accordanc
document.

Tests
1 Dielectric tests
1.1 Test criteria for MEWPs with a non-condug¢tive (insulating) boom

1.1.1 Each MEWP with non-conductive ‘(insulating) upper boom shall undergo one
cribed in Table 1 to verify the insulating“performance of the components of the non-
ulating) boom assembly. This test can be’conducted before or after installation on a chag

1 be performed again following the modification or alteration.

E Modifications or alterations can include the addition of other devices (for example, anoth
a winch auxiliary devices):

1.2 Modifications and alterations

installer shall-acquire written approval from the responsible entity for modifications or
erify that-deésign testing requirements have been met.

e, and that
iate,

b with this

f the tests
conductive
sis.

1.1.2 When a MEWP is modified or altered after the dielectric test prior to mounting, the test

er platform,

hlterations

©IS
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Table 1 — Dielectric test values for MEWPs with non-conductive (insulating) boom

Test for MEWPs with lower test electrode system

Required 50 Hz to 60 Hz test voltage (rms kV) for 1 min Maximum allowable current

Line-to-earth (ground) voltage of nominal line voltagea? X 2 1 pA per kilovolt of test voltage
Test for MEWPs without lower test electrode system

Required 50 Hz to 60 Hz test voltage (rms kV) for 3 min Maximum allowable current

Line-to-earth (ground) voltage of nominal line voltage2b X 2 10 pA per kilovolt of test voltage

a  Earth (ground) to line voltage is equal to the rated voltage divided by NCY

than 46 kV.

b Nomina] line voltage (rms kV) reflects the responsible entity's rated electrical insulation level and shall be notnjore

5.4.2 Tept criteria for MEWPs with a chassis insulating system

5.4.2.1 Hach MEWP equipped with a chassis insulating system shall undergo a di€lectric test to verify
the non-copductivity or insulating quality of the non-conductive (insulating) components of the chalssis

insulating pystem. The test shall be carried out in accordance with 5.5.5.

5.4.2.2 The test voltage shall be applied to the metal above the chassis’insulating system. The
voltage shdll be 50 kV (rms) at a frequency of 50 Hz to 60 Hz and shall'be applied for 3 min.

5.4.2.3 The current shall not exceed 3 mA.

5.5 Elecfrical tests

5.5.1 Geperal

The electrical tests in this clause are designed tg.ensure consistency in testing practices.

5.5.2 Tekt criteria for MEWPs with non*conductive (insulating) boom including lower test
electrode system

MEWPs hgving non-conductive (insulating) components including lower test electrode system
have the following:

test

shall

a) all metal at the platforim'end of the non-conductive (insulating) boom electrically bonded dufing

the tedt;

b) the lower test eledtrode system inspected for completeness and for continuity to confirm thatfit is

intact and any-problem found corrected before continuing testing.;

c) all hoges:.crossing the non-conductive (insulating) boom section completely filled with hydr

z1u1ic

liquid Bu¥rg-the-test;
d) elbows shunted as shown in Figure 2;
e) chassis insulating systems, if provided, shunted as shown in Figure 1;

f) the vehicle chassis or test stand earthed;

g) the current meter receptacle connected through a shielded cable to a current meter and then to

earth;

h) booms positioned in accordance with Figure 2 or Figure 3, and these positions recorded for test

reliability;

NOTE Other positions are acceptable, for example, when indoor testing.

6 © IS0 2021 - All rights res
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the test criteria of Table 1 applied;

the current value and voltage documented.

5.5.3 Test criteria for MEWPs having non-conductive (insulating) components without lower
test electrode system

MEWPs having non-conductive (insulating) components without lower test electrode system shall have
the following:

a)

b)

c)

d)

f)
g)
h)

j)

k)
D)

all metal at the platform end of the non-conductive (insulating) boom electrically bonded during

the test;

all hoses crossing the non-conductive (insulating) boom section completely filled-with hydraulic

liquid during the test;

all elbows shunted to ensure good continuity and if good continuity acréss-the elbow
ensured, shunted as required (see Figure 4);

chassis insulating systems, if provided, shunted as shown in Figure(;

the MEWP tested as shown in Figure 4;

NOTE1 Other positions are acceptable, for example, when indgor testing.

positions used for alternative current (rms) tests documented;

for purposes of repeatability, if boom positions arg-altered, those positions documented
for test reliability, other test documents;

NOTE2 Owing to capacitive currents, these boom angles are more critical than those
equipped with lower test electrode systems,

the MEWP or test stand connected‘through a shielded cable to a current meter and then|
to earth;

booms positioned as shown in Figure 2 or Figure 3 and for repeatability, boon
documented;

NOTE3 The boom angle can be altered. However, in the case of 50 Hz to 60 Hz (rms), tests c

cannot be

for MEWPs

connected

positions

nducted on

MEWPs without lower test electrode systems, capacitance considerations are more critical tha) on MEWPs

having lower testelectrode systems
the test criteria of Table 1 applied;
the current value and voltage documented;

insulating pads installed under the wheels.

© IS0 2021 - All rights reserved
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(o0]

referenge boom positions for outdoor testing
test stahd or vehicle is earthed
chassis|insulating system shunt

shuntirlg jumper

curreny meter

meter receptacle

voltage[source (AC or DC)

platforim height recorded for consisteney or duplication of test results

Figure 2 — Test configuration for MEWPs with non-conductive (insulating) boom includinig

lower test electrode system

© IS0 2021 - All rights reserved
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reference boom position

test stand or vehicle

insulating section extended to minimum extension required by the manufacturer
platform height recorded for consistency or duplication of test results

current meter

insulating platform under Wheels and outriggers

N O U W

voltage source (AC 0rDC)

Fjgure 3 — Boom configuration for dielectric test of extensible MEWPs with non-copductive
(insulating) boom

© IS0 2021 - All rights reserved 9
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Key
referenge boom positions for outdoor testing
test stapd or vehicle

chassis|insulating system shunt

shuntirlg jumper

curreny meter

insulating platform under whegels and outriggers
voltage|source (AC or DC)

O N O U1 b W N

platform height recordedfor consistency or duplication of test results

Figure 4 < Test configuration for MEWPs with non-conductive (insulating) boom without lower
test electrode system

5.5.4 Test criteria for aerial ladder and vertical tower MEWPs with non-conductive (insulating)
components (sections)

Aerial ladder and vertical tower MEWPs with non-conductive (insulating) components (sections) shall
have the following:

a) the test for aerial ladder-type MEWPs with non-conductive (insulating) components (sections)
performed with the upper section extended only so far as to permit the ladder platform to drop into
its operating position or for a predetermined extended length, as indicated on the ladder section;

b) the test for aerial ladder-type or vertical tower-type MEWPs with non-conductive (insulating)
components (sections) stated by the responsible entity as having insulating value performed in
accordance with Table 1 and 7.2.4.1;

10 © IS0 2021 - All rights reserved
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the test for vertical tower-type MEWPs with non-conductive (insulating) components (sections)
performed with the tower platform rails in a raised position within the confines of the platform
and with the unit in a normally stored position or as recommended by the responsible entity.

5.5.5 Test criteria for chassis insulating systems

Chassis insulating systems shall have the following:

a)
b)

)

d)

e)
f)

all hoses crossing the insulating system filled with hydraulic liquid during the test;

the MEWP connected to a current meter and then connected to earth through a shielded cable;

booms positioned and testing carried out as shown in Figure 5 a);
NOTE Other positions are acceptable, for example, when indoor testing.

document the testing position used for a.c. electrical testing in the testing-décumentat
purpose of test repeatability;

voltage applied to the metal above the insulating system;

a test voltage of 50 kV (rms) at a frequency of 50 Hz to 60 Hz applied for 3 min with the
exceeding 3 mA.

ion for the

/2
o ;

a) Configuration for AC test (see 5.5.4 and 7.2.4.4)

© IS0 2021 - All rights reserved
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—
(e0]

U
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w

b) Configuration for DC test (Maintenance testing only) (see-Z.2.4.4)
Key
referenfe boom positions for outdoor testing
vehiclejor test stand

chassis|insulating system

optiondl bonding jumper

currenfmeter

insulating platform under wheels and outriggers
voltage|source (AC or DC)

O N O Ul b W N

voltage[source (DC only)

Figure 5 — Dielectric test configuration for chassis insulating systems

5.5.6 Test criteria for insulating platform liners

Insulating platform liners shall be tested in accordance with IEC 61057.

5.5.7 Verification of testsin 5.5

The tests in 5.5 shall bewerified by the responsible entity or one or more qualified persons.

5.6 Initial inspéction and test

Prior to injtida) use, all new or modified MEWPs shall be inspected and tested in accordance with|the
provisions of this document by the responsible entity or one or more qualified persons.

6 Information for use

6.1 General

In addition to the requirements of ISO 16368 and I1SO 18893, the following shall apply to MEWPs with
non-conductive (insulating) components.
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Operator's manual

The operator's manual shall contain

a)
b)

‘)
d)

6.3

6.3

Matkings which reduce the non-conductive (insulating) properties of the MEWP shall, in n|
appllied.

6.3

In gddition to the requirements in ISO 16368:2010, 6.3.1, it shall-be clearly stated in the
manual and on the MEWP the following information:

a)

b)

‘)
d)

6.3

The following information sh@all be permanently and clearly marked at each work platform 1

visi
ent
infd

a)

b)

descriptions, specifications and dielectric properties of non-conductive components of t
replacement part information,
instructional markings according to 6.3, and

inspection and maintenance instructions.

he MEWP,

Markings

1 General

2 Responsible entity's plate

an indication that this MEWP has insulating components, but should not be used neat
electrical lines or apparatus;

cautions and restrictions of operation, including the applicable ambient temperatur
which the MEWP can be used;

designation of the work platform as being-designed for use with or without insulating li

information on dielectric properties-of the non-conductive (insulating) components.

3 Work platform

ble place. Markings shall be determined by the responsible entity or jointly by the f
ty and the custodjan_to indicate hazards inherent in the operation of a MEWP. Instr
rmational markijrngs-shall be provided for the following:

protectionito the operator when he/she is in contact with, or in close proximity to,
charged\equipment, conductors or other components when the operator is in contact
close-proximity to, another electrical component;

electrical hazards involved in the operation of the machine, warning that a MEWP, when

o event, be

operator's

energized

e range in

ner;

n an easily
esponsible
ictional or

electrical hazards involved in the operation of the machine, warning that a MEWP does ot provide

blectrically
with, or in

working in

proximity to energized conductors, shall be considered energized, and that contact with

the MEWP

or chassis (including attached trailers) under those conditions can cause serious injuries;

c¢) minimum approach distance requirements for energized electrical lines or apparatus, as defined in

[SO 18893.

NOTE Work platforms having non-conductive components are not necessarily insulating.

©IS
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7 Safety principles, inspection, maintenance, and operation

7.1 General

In addition to the requirements of ISO 18893, the following inspections, maintenance and tests shall be

performed

on MEWPs with non-conductive (insulating) components.

7.2 Maintenance

7.2.1 Pr

startinsnection

7211 It
recommen
be perform
to first use

hydrat
propet

insulaf
or con

electri
and m

7.2.1.2 A

ems determined by the custodian in accordance with the responsible\ ent
Hations for each specific MEWP shall be inspected. The following inspections and tésts s
ed once daily by the operator of a MEWP with non-conductive (insulating) components p

lic or pneumatic systems for observable deterioration or leakage, whichcan affect insula
ties;

ing components and other components made of non-conductive-materials for visible dan]
amination;

cal systems of, or related to, the MEWP for malfunction, signs of excessive deterioration,
isture accumulation.

ty’s
hall
rior

[ing

age

dirt

ny suspected items shall be carefully examined.or tested and a determination made by a

qualified person as to whether they constitute a safetyshazard. All unsafe items shall be replaced or

repaired before use.

7.2.2 Annual mechanical inspection/testing

7.2.2.1 In addition to the requirements‘specified in ISO 18893:2014, 5.3, any vacuum prevention

systems ar]d the function of such systems shall be inspected in accordance with the responsible entity’s

instructiors.

7.2.2.2 Annual inspection/testing shall also include the following:

a) Non-cgnductive (insulating) components of MEWPs shall be thoroughly inspected for lack of
cleanliness and otlierconditions that compromise insulation and, after cleaning and correctiop of
any of the compromising conditions, shall be tested in accordance with 7.2.3.

b) Any n¢n-conductive (insulating) replacement boom shall be tested in accordance with 5.4.2 pnd
Table 1.

c) After any event during which structural members of a MEWP are suspected of being subjected to
loading or stresses in excess of design stress, for example after an accident involving overturning
of the MEWP or application of unintended external mechanical or electrical forces to the MEWP,
the MEWP shall be removed from service and subjected to the applicable annual inspection
requirements.

NOTE In such cases, in addition to annual inspection, supplemental non-destructive examination
procedures or other tests to assist in detecting possible structural damage to the MEWP can be required.

d) All damaged items shall be replaced or repaired before the unit is returned to service.

e) A dielectric test shall be made in accordance with 7.2.3 when repairing or replacing insulating
components such as hoses or insulating levelling rods.
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f) Any suspected items shall be carefully examined or tested and a determination made by a qualified
person as to whether they constitute a safety hazard. All unsafe items shall be replaced or repaired

before use.
7.2.3 Annual confirmation electrical test
7.2.3.1 Each MEWP with non-conductive (insulating) boom shall be electrically tested once a year (at

one- to twelve-month intervals) in accordance with Table 2 to detect changes in dielectric integrity and
detect conductivity changes in its non-conductive (insulating) sections.

7.2{3.2 The chassis insulating system, where present, shall be tested annually in accorflance with
7.2.4.4.

ot

7.2)3.3 The insulating liner, where present, shall be tested annually in accordance'to 7.2.4.

Taple 2 — Annual dielectric test values for MEWPs equipped with non<conductive (insulating)
boom

Test for MEWPs when tested using a supplied lower testelectrode system

(either of the two tests and values below,may be used)

Required 50 Hz to 60 Hz voltage test (rms kV) for 1 min Maximum allowable curfent
L|ne-to-ground voltage of nominal line voltage voltage2b X 1,5 1 pA per kilovolt of test voltage
or
Direct current voltage test for 3 min Maximum allowable current
Lin-to-ground voltage of nominal line voltageab X V2¥X 1,5 0,5 pA per kilovolt of test vgltage

Test for MEWPs when tested without a lower test electrode system

(either of the two'tests and values below may be used)

Required 50 Hz to 60 Hz voltage test{(rms kV) for 3 min Maximum allowable curfent
Line-to-ground voltage of nominalline voltage2P X 1,5 10 pA per kilovolt of test vdltage
or
Direct currentveltage test for 3 min Maximum allowable current
Linp-to-ground voltage of flominal line voltageab X v2 ¢X 1,5 1 pA per kilovolt of test voltage

a |Earth (ground) to lineyvoltage is equal to the rated voltage divided by \/5 .

b [Nominal line voltage (rms kV) reflects the responsible entity's rated electrical insulation level and shall|be not more
than 46 kV.

¢ JAC to DC €onversion.

7.214_7“Electrical tests

7.2.4.1 Test criteria for MEWPs having non-conductive (insulating) components including
lower test electrode system

NOTE1 MEWPs rated or valued by a responsible entity as being capable of live working are not covered by
this document (see IEC 61057).

MEWPs having non-conductive (insulating) components including lower test electrode system shall
have the following:

a) all conductive material at the upper end of the non-conductive (insulating) boom electrically
bonded during the test;
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b) the lower test electrode system inspected for completeness and tested for continuity to confirm
that it is intact, and any problem found corrected before testing continues;

c) all hoses crossing the non-conductive (insulating) boom section completely filled with hydraulic
liquid during the test.

d) elbows shunted as shown in Figure 2.

e) chassis insulating systems, if provided, shunted as shown in Figure 1;

f) the vehicle chassis earthed;

g) the cufrent meter receptacle connected through a shielded cable to a current meter (whenhuged)
and then to earth;

h) boomgpositioned in accordance with Figure 2.

i) either pf the following tests performed on them:
1) anms test voltage in accordance with Table 2;
2) adirect current test voltage in accordance with Table 2.

NOTE 2 ther in-field tests covered in IEC 61057 can serve as a substitute“for these annual tests w

appropriatgarrangements with electricity suppliers can be made.

7.2.4.2

]

test electrpde system

lere

est criteria for MEWPs having non-conductive (insulating) components without lower

MEWPs haying non-conductive (insulating) components without lower test electrode system shall Have

the followihg:

a) all metal at the platform end of the non-condletive (insulating) boom electrically bonded dufing
the tegt;

b) all hodes crossing the non-conductive'(insulating) boom section completely filled with hydrgulic
liquid fluring the test;

c) all elbpws shunted to ensure goed continuity and if good continuity across the elbow is in doubt,

shunt as required (see Figure 2);

d) chassis insulating systernsyif provided, shunted as shown in Figure 1;
e) either pf the followingtests performed on them:

1) with the MEWP insulated from all paths to earth, and booms positioned as shown in Figuie 4,
and connected through a coaxial cable to a current meter and then to earth, measure|the
cufrent to ensure the values given in Table 2 are not exceeded.

2) y
in Figure 6, and with a current meter connected between the voltage source and the unit,
measure the current to ensure the values given in Table 2 are not exceeded.

NOTE Other in-field tests covered in IEC 61057 can serve as a substitute for these annual tests where

appropriate arrangements with electricity suppliers can be made.
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