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Foreword

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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document is a type-C standard as defined in ISO 12100.

The machinery concerned and the extent to which hazards, hazardous situations, or hazardous events

are

covered are indicated in ISO 14990-1:2016, Annex A.

When requirements of this type-C standard are different from those stated in type-A or type-B
standards, the requirements of this type-C standard take precedence over the requirements of the
other standards for machines that have been designed and built according to the requirements of this

typ

Ele
Bec|
124

Por
req

Sonpe of the content of this document is based on IEC 60204-1"and IEC 60204-11, adapted to t

ear

Figlire 1 is provided as an aid to the understanding.6f'the interrelationship of the various el

magq

equipment showing the various elements of the'électrical equipment addressed in this docul

E-L Sstandard.

trification is an enabling technology providing increased flexibility in machine form
ause in the past earth-moving machinery (EMM) electrical systems have predominately
P4 V DC range, two safety aspects require particular attention:

other transportation sectors;

greater available electrical energy.

Lions of this document appear to govern electrical design practicés)(e.g. Clauses 9,11,12, an
lirements are necessary because certain aspects of design catfnot be separated from electi

th-moving machinery. Non-electrical hazards are addressed in the ISO 20474 series.

hine and its associated equipment. Figure 1 is\a block diagram of a typical machine and

packaging.
been in the

significantly higher voltages, such as are utilized in industrial or structural applications and in

1 17). Their
ical safety.

he needs of

bments of a
associated
nent.
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I_I. : : Remote diagnostics,
Testing ITechnlcaI documentation prognostics, updating‘
Operating environment Data link
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Electric : Ctmg—1
|
power > Pogfqejig,?]g?]'{ng means !
source (may include |1Protection against -1
power | hazards: !
electronics) | 1- Electric shock !
=l | - Electrically caused fire!
I 1- Thermal hazards !
. 1- Mechanical hazards |
Traction - Abnormal operation |
motors IWiri |
and ; iring I
transducers I_Controfs [
Operator
interface(s) ¥ v

Controller(s)

r 3
v

Safeguards and
warning devices

Sensors and
actuators

Externally-powered EMM

Figure 1 — Block diagram of a typical machine
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Earth-moving machinery — Electrical safety of machines
utilizing electric drives and related components and
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Scope

5 document specifies the particular safety requirements for the electbical equipm
ponents incorporated in externally-powered (mains-connected, includig machines
brnal dedicated generators), electrically-driven earth-moving machines (EMMs).

applicable to those machines using on-board voltages in the range of 50 V-36 kV AC r.
uency and 75 V-36 kV DC — including any repetition rate of pulsating DC — intended
Voltages occurring within devices are not considered to-be on-board voltages and a
hin its scope.

intended to be used in conjunction with ISO 14990<1,)which gives general requirement
hrdless of how they are powered. Requirements;specific to self-powered machines
50 14990-3. However, it is possible for an EMM:>to be both self-powered and external
a battery-powered machine having a built-iti'charger with power supply function), in
14990-3 is also applicable.

Normative references

following documents are referred to in the text in such a way that some or all of th
Stitutes requirements of thisdocument. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

14990-1:2016, Earth-moving machinery — Electrical safety of machines utilizing electr
ted components andsystems — Part 1: General requirements

14990-3, Earth-moving machinery — Electrical safety of machines utilizing electric drive
ponents angd-systems — Part 3: Particular requirements for self-powered machines

60071-1:2006/Amd. 1:2010

nt and its
owered by

.S. at any
or outdoor
e thus not

5 for EMMs
are given
y-powered
which case

Pir content
pplies. For
[s) applies.

¢ drives or

b or related

60071%1:2006, Insulation Coordination — Part 1: Definitions, principles and rules. Afnended by

Pl a ko Wl Bl ud

IEC

imila L L L dngan Lo i § DRy D VR il o ) C ol e =L e
VUOUT I704, LUWTVUILUYC CICCLIICUL TTISLUITULIUTLS — TUurt J-Jd4. OCICCLLIUTT Ut €rcctiurt U

equipment — Wiring systems

If electrical

IEC 60445, Basic and safety principles for man-machine interface, marking and identification —
Identification of equipment terminals, conductor terminations and conductors

IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests

3

Terms, definitions and abbreviated terms

For the purposes of this document, the terms, definitions and abbreviated terms given in

ISO

©IS

14990-1 apply.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

4 General requirements

4.1 General

The requir;

4.2 Spec

The enquir
to address
The waivel

4.3 Supj

4.3.1 AC
Voltage: St
Frequency

Harmonic
for the sun
conductorg

Voltage ur
sequence ¢

Voltage in
in the supp

Voltage di
with more

4.3.2 DC

4.3.2.1 K

Voltage: 0

ements of ISO 14990-1:2016, Clause 4, shall apply except as modified by this clause.

ial conditions

y form given in Annex A can be used as the basis for an agreement between user and supy
special conditions, or where certain provisions of this document might(ot be applicd
of any requirement shall be limited to situations not covered by this decument.

blies

supplies
eady-state voltage: 0,9 to 1,1 of nominal voltage.
r: 0,99 to 1,01 of nominal frequency continuously; 0;98 to 1,02 short time.

5: Harmonic distortion not exceeding 10 % of thetotal r.m.s. voltage between live conduc
h of the 2nd to the 5th harmonic. An additional 2 % of the total r.m.s. voltage between
for the sum of the 6th to the 30th harmonic is permissible.

balance: Neither the voltage of the negative sequence component nor the voltage of the 7
omponent in three-phase supplies\exceeding 2 % of the positive sequence component.

ferruption: Supply interrupted - or at zero voltage for not more than 3 ms at any random t
ly cycle with more than 1,s\between successive interruptions.

ps: Voltage dips not exceeding 20 % of the peak voltage of the supply for more than one c
than 1 s between suceessive dips.

supplies

rom batteries

857t0'1,15 of nominal voltage; 0,7 to 1,2 of nominal voltage in the case of battery-operg

vehicles.

lier
ble.

LOT'S
live

ero

ime

ycle

ted

Voltage interruption: Not exceeding 5 ms.

4.3.2.2 From converting equipment

Voltage: 0,

9 to 1,1 of nominal voltage.

Voltage interruption: Not exceeding 20 ms with more than 1 s between successive interruptions.

NOTE

This is a variation on IEC Guide 106 for ensuring the proper operation of electronic equipment.

Ripple (peak-to-peak): Not exceeding 0,15 of nominal voltage.

© ISO 2016 - All rights reserved
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5.1
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Protection against electric shock hazards

General

The requirements of ISO 14990-1:2016, Clause 5 shall apply except as modified by this clause.

5.1.1 See Figure 2 for an example of equipotential bonding for electrical equipment of an externally-
powered EMM.

5.1

2

For EMM where the connection to the p:\rfhing system (mqr‘hinp hnnding rnndnr‘fnr)

s provided

sole
of t
bec
cird
of t

Exc

ly by flexible cables, the continuity of the protective conductor shall be ensured by apprépi
he cable. Where there is a possibility that the cable and hence the machine bondingcond
bme damaged (e.g. a trailing cable dragged on the ground), the continuity of the priotecti
uit shall be monitored. The supply to the electrical equipment of the machine or to the re
e machine shall be switched off whenever

loss of continuity of the protective bonding circuit is detected, or

failure of the monitoring means occurs.

3 Each protective conductor connecting point on a machine shall be marked or label

EN-AND-YELLOW, or by any combination of these:Fhe graphical symbol is preferred.

Guidance for type of neutral earthing system

high-voltage equipment, the following:general limitations for different voltage ranges 3

Only appropriate for system voltages less than 2 kV, (automatic disconnection of suppl

May be appropriate for system voltages up to 36 kV and cable length up to 4 km
disconnection-of supply is normally necessary).

Isolated-or high impedance earthing of the neutral

Appropriate for system voltages up to 36 kV and cable length up to 8 km, with the permi

iate design
ictor could

e bonding

levant part

eption: Maintenance operations involving devices such as battery chargers, block heaters and
simifilar devices, and GFCI/RCD protected circuits.

ed as such

)g the symbol IEC 60417-50191) or with the letters:-“PE”, or by use of the bicolour cgmbination

nd lengths

i is always

(automatic

bsible cable

length depending upon the capacitive reactance of all cables connected to the supply

(automatic

disconnection of supply is not normally necessary).

ISO Online browsing platform: available at http: //www.iso.org/obp. Search using 5019.

5.1

usif

GRH

5.2

For

of slipply cable apply.

a) |Direct earthing of the neutral
required).

b) |Low impedance earthing of the neutral

c)

1)

© ISO 2016 - All rights reserved
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Chassis of sensitive
electrical equipment

i
i
i
i
i
: : : —— [
i i i Yo Sensitive electrical [
i i i Control circuit supply equipment b
i i ! (Transformer or : i
! | i electronic) ° i
! ! PN ) :
i b sogi=ia @ i e e— L
I ] ] I
i i i i
! ! ! !
i ! ! i i
Structural | protective ] m Protective : fg:gl?nal i
il i bonding i bonding : ° !
1 ~ ~ ~ il |
i ™~ i~ ~ I i
\ ! i : !
*— ‘ ' ! !
i : : i
: PE-terminals of the electrical : :
i equipment and other - i
!//'f"\ conductive parts requiring a v or ': [
i = // protective bonding ! ' :
H [} ] H
S “ 3 L a7 (1
I - - b '
T L o
E : KN |
| | v — /i
. ] .
I T 1 I -
i PE terminal of the EEEEERL PO T - - ———--
= machine for connection - \ ' FE teral /' : 1
i of trée etxternal protective ' M for ohnection of i :
! conaucior W o thé.external functional ! 1
1 i = earthing conductor : :
— i i 1
Earth i i :
| I
i i !
! Earth-Moving Machine : 1
T D VPR vy e S S S RSP i :
............ Optional conngctions: Bonding symbols: Earth
Protective equipotential
Functional bonding, including protective bonding bonding conductor
X . . __7__Functional equipotential
Functional bonding only, to the protective conductor 7 bonding conductor
or to the functional-earthing conductor
Figure 2 — Example of equipotential bonding for externally-powered EMM
(based on IEC 60204-1: 2009, Figure 2)
6 Protqction against electrical fire hazards

The requirements of ISO 14990-1:2016, Clause 6 shall apply.

7 Protection against thermal hazards

The requirements of ISO 14990-1:2016, Clause 7 shall apply.

8 Protection against mechanical hazards

The requirements of ISO 14990-1:2016, Clause 8 shall apply.

© ISO 2016 - All rights reserved
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9

9.1
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Protection against abnormal operation hazards

General

The requirements of ISO 14990-1:2016, Clause 9 shall apply except as modified by this clause.

9.2

Supply conductors

Unless otherwise specified by the user, the supplier of the electrical equipment is not responsible for
providing the overcurrent protective device for the supply conductors to the electrical equipment.

Thd
sele

9.3

Ove
gen

9.4
res

Wh
ma
dow

Wh
sho
dev

Upd
rest

Wh
is a

supplier of the electrical equipment shall state on the installation diagram the data e
cting the overcurrent protective device.

Socket outlets

rcurrent protection shall be provided in the unearthed live conductors of each circ

toration

hine, or to the work in progress, undervoltage protection shall be provided by, for examp
n the machine at a predetermined voltage level.

bre the operation of the machine can allow for an interruption or a reduction of the v
[t time period, delayed undervoltage protection may be provided. The operation of the un
ice shall not impair the operation of any stopping control of the machine.

n restoration of the voltage or upon switching on the incoming supply, automatic or
arting of the machine shall be prevented where such a restart can cause a hazardous sit}

bre only a part of the machine or.of the group of machines working together in a coordinat
ffected by the voltage rediiction or supply interruption, the undervoltage protection sh

appjropriate control responses-to ensure coordination.

9.5

Wh
the

NOT

Phase sequen¢eprotection

bre an incorrect phase sequence of the supply voltage can cause a hazardous situation or
machine, protection shall be provided.

E Gonditions of use that can lead to an incorrect phase sequence include

amachine transferred from one supply to another,

Protection against supply interruption or voltage reduction and subsequent

Cessary for

it feeding

pral-purpose socket outlets intended primarily for supplying power te,maintenance equipment.

bre a supply interruption or a voltage reduction can cause a hazardous situation, danjage to the

e, shutting

Itage for a
dervoltage

nexpected
hation.

ed manner
all initiate

damage to

9.6

a mobile machine with a facility for connection to an external power supply,

supply cable repairs.

Protection against overvoltages due to lightning and to switching surges

Protective devices can be provided to protect against the effects of overvoltages due to lightning or to
switching surges. If provided,

— devices for the suppression of overvoltages due to lightning shall be connected to the incoming

terminals of the supply disconnecting device;

© ISO 2016 - All rights reserved
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terminals of all equipment requiring such protection.

10 Electric power source

The requirements of ISO 14990-1:2016, Clause 10 shall apply except as modified by this clause.

NOTE

devices for the suppression of overvoltages due to switching surges shall be connected across the

Externally-powered (mains-connected) EMMs include machines powered by external dedicated

generators, which in turn include any off-board electric power generation equipment intended to provide power
to the machine.

10.1 InC(Jming supply conductor terminations

Where a n
machine, §
terminal, |

There shal
the electri

Exception
the connec

TN, TT, an
1500V DC

All terminl
IEC 60445

The follow

the ele

butral conductor is used it shall be clearly indicated in the technical documentation off
uch as in the installation diagram and in the circuit diagram, and a separate insulz
hbelled “N” in accordance with 16.1, shall be provided for the neutral conductor.

be no connection between the neutral conductor and the protective bonding circuit in
al equipment nor shall a combined PEN terminal be provided.

tion of the power supply to the machine for TN-C systems.

d IT systems are defined by IEC 60364-1, which covérs voltages up to 1 000 V AC
This document extends the range of application for TN,FT, and IT systems to 36 kV AC or

als for the incoming supply connection shall be clearly identified in accordance v
and 16.1. For the identification of the external pretective conductor terminal, see 10.3.

ng practices are recommended:

ctrical equipment of EMM should, if practicable, be connected to a single incoming supplj

the
ted

bide

a connection may be made between the neutral terminal and thie PE terminal at the point of

and
DC.

vith

/>

— if one ¢r more additional supplies are mecessary for certain parts of the equipment (e.g. equipnjent

that of
device

unless
should
isnotf

sourceqg).

10.2 Tern]

A terminal
upon the s

erates at a different voltage), thoSe supplies should be derived, as far as is practicable, f

a plug is provided with\the machine for the connection to the supply, the supply conduc
be terminated at the(supply disconnecting device (for some systems, such as cable drum,
ractical, but there.should be a disconnecting device at the closest practical point to the po

hinal for-connection to the external protective earthing system

shallibe provided near the phase conductor terminals for each incoming supply. Depenc
pply distribution system, this terminal shall be for connection of the EMM to the exte

"Om

5 such as transformers or canverters forming part of the electrical equipment of the machfine;

fors
this
wer

ling
nal

protective

arthing cuctom artatho avtarnal nratactiva canductar
Syt oot Xt o pProte ety e-cotauctos

THTCITITY

The terminal shall be sized to accommodate an external protective copper conductor with a
cross-sectional area given by Table 1. If an external protective conductor of a material other than

copperisu

sed, the terminal size shall be selected accordingly (see also ISO 14990-1:2016, 5.10.2.2).
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Table 1 — Minimum cross-sectional area of the external protective copper conductor

At €
ort

10.

Dev
an
(dig
arr
Ifa

oth
pro

Hov
tha
sec

11
Thd

11

For
the
The
of ¢
are

11

1 Flexible cables

Cross-sectional area of copper phase conduc- | Minimum cross-sectional area of the exter-
tors supplying the equipment nal protective copper conductora
S Sp
mm?2 mm?2
S<16 S
16 <S<35 16D
S$>35 S/2b
a bd5Sed Ol IEL BUS04-5-04.ZU11 14DI€ 50%.4.
b PEN conductors shall be in accordance with IEC 60364-5-52.

he external protective conductor shall be marked or labelled with the letters®E (see IEC

3 Protection against unauthorized, inadvertent and/or mistakeh connection|

ices which are described in ISO 14990-1:2016, 10.2 and 10.3,Cahd which are locat

connected) position (e.g. by provisions for padlocking or trapped key interlocking). Suc
ingement shall prevent remote as well as local reconnectiom

hon-lockable disconnecting device (e.g. withdrawable fuse-links or withdrawable links) i
br means of protection against reconnection (e.g. widarhing labels in accordance with 16
vided.

vever, when a plug/socket combination according to ISO 14990-1:2016, 11.10.5 €) is so
it can be kept under the immediate supér¥ision of the person carrying out the work
iring in the disconnected state need not-be provided.

Wiring
requirements of ISO 14990:1:2016, Clause 11 shall apply except as modified by this clau

high-voltage equipment, each flexible cable (e.g. trailing cable) for the high voltage powd

cross-sectional area of the protective conductor shall comply with Table 1. A protective
ross-sectional area least 25 mm?2 may be divided into several conductors of equal cros
hs withincthe flexible cable.

ach incoming supply point, the terminal for connection of the external protectiye'earthling system

60445).

ed outside

enclosed electrical operating area shall be equipped with means to secure them in the OFF

h a lock-off

5 provided,
.1) may be

positioned
means for

b €.

r supply to

electrical equipment of EMM shall contain a protective conductor (see ISO 14990-1:2016¢, 5.10.2.3).

conductor
s-sectional

L2“Conductor wires, conductor bars, and slip-ring assemblies — Clearances

Clearances between conductors and between adjacent systems of conductor wires, conductor bars,
slip-ring assemblies, and current collectors shall be as follows for a rated impulse voltage of at least

ove

©IS

rvoltage category III:
for low-voltage equipment, as specified by IEC 60664-1;

for high-voltage equipment: suitable for the rated short-duration power frequency
voltage and the lower level of the rated lightning impulse withstand voltage shown in
1:2011, Table 2.

02016 - All rights reserved
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11.3 Connections and routing — Conductor and cable runs

Exception to ISO 14990-1:2016, 11.7: Where it is impracticable to provide terminals in a junction
box (e.g. on mobile machines having long flexible cables or cable runs exceeding a length that can be
supplied by the cable manufacturer on one cable drum), splices or joints may be used.

11.4 Connection to moving elements of the EMM

Connections to frequently moving parts shall be made using conductors complying with
ISO 14990-1:2016, 11.2 and cables complymg w1th [SO 14990-1:2016, 11.5. Flexible cable and flexible
Condult Sh Hlhaoiwmctallod co oot oot d A oncciza flasiang oo elaz ot Firtia oo

d + A ctrainio aaetioly 3
ITI'UC ITIIotdIICuU oYU CIJ U OIVUIM \/A\,\/OJIV\, llelllE dlIlu oLl ﬂlllllls, t_lOll Ll\,ulal 1)’ Al 11\,\,11150

Fain
ling

all be provided for cables subject to movement so that there is neither mechanieal st
hection points nor sharp flexing. If a cable loop is employed, it shall permit a cable-benc
ess than 10 times the cable diameter.

Support sh
on the con
radius not

bles shall be installed or protected so as to minimize the likelihood ©f‘damage du¢ to

buch as the following:

Flexible c4
situations

contacft with the EMM structure during movements;

feeding in and out of cable baskets or reels;

acceleration forces and wind forces on festooned or suspended cables;
excessfve rubbing by cable collector;

exposyre to excessive heat;

— being tun over by the machine itself;

— being tun over by vehicles or other machines.

Particular pttention shall be given to voltage drop across the supply conductors.

The cable gheath shall be resistant to normal wear and environmental contaminants such as oil, water,
coolants, ahd abrasive dust.

A space of pt least 25 mm shall be{maintained between cables subject to movement and other moying
parts. If thpat distance is not practicable, fixed barriers between the cables and the moving parts shall
be providefd.

Flexible co
Flexible co
for that pu

hduit located adjacent to moving parts shall not be damaged under all conditions of operaf
hduit shall not be used where rapid or frequent movements occur unless specifically inten|
Fpose.

The cable
cable whe

andling system shall not induce lateral cable angles exceeding five degrees. Torsion in
being wound on and off cable reels and approaching and leaving cable guidance dev

ion.
ded

the
ices

shall be mi

. . 3
IIIIIIIZCTU.

At least two turns of a flexible cable shall always remain on a reel.

Flexible cable handling devices shall not cause excessive cable bending. The inner bending radius at all
points shall not be less than the following:

6 times a cable diameter (or thickness) up to 20 mm;

8 times a cable diameter (or thickness) greater than 20 mm.

Exception 1: cables of diameter or thickness greater than 8 mm and up to 20 mm being fed through
guide rollers shall be subject to a bending radius not less than 8 times the cable diameter or thickness.
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Exception 2: the cable manufacturer shall rate the cable to the application taking into account relevant
factors, such as the number times/hour the cable is flexed.

The length of a straight section between two bends shall be at least 20 times the cable diameter or
thickness.

12

Electric motors

The requirements of ISO 14990-1:2016, Clause 12 shall apply except as modified by this clause.

12,

Mot
sery

13
The

1 Criteria for motor selection or design

ors and associated equipment shall be selected or designed taking into accoumnt‘the
Fice and environmental conditions. Aspects that shall be considered include thefollowin

type of motor;
duty cycle;

fixed speed or variable speed operation, (and for air-cooled.motors the conseque
ventilation);

mechanical vibration;

type of motor control;

hinticipated

b -
b+

ht variable

influence of the waveshapeform of the voltage andfor current feeding the motor on the tgmperature

rise, particularly when it is supplied from an eléctronic adjustable speed drive;
variation of counter-torque load with timé.and speed, including overhauling loads;
effects of loads with large inertia;

effects of constant torque or constant power operation;

possible need of inductive reactors between a motor and an electronic adjustable speed

method of starting and-the’possible influence of the inrush current on the operation of
of the same power supply, taking also into account possible special considerations stipul
supply authority.

Non-motor-loads

requirements of ISO 14990-1:2016, Clause 13 shall apply.

14

Controls

drive;

bther users
hted by the

The requirements of ISO 14990-1:2016, Clause 14 shall apply except as modified by this clause.

14.1 Control circuit supply

Control circuits supplied by an AC source shall be supplied by control transformers. Such transformers
shall have separate windings. If several transformers are used, it is recommended that the windings of
those transformers be connected such that the secondary voltages are in phase.

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=808c7bd66638e588fe1f281453140791

ISO 14990-2:2016(E)

Where DC control circuits derived from an AC supply are connected to the protective bonding circuit,
they shall be supplied from a separate winding of the AC control circuit transformer or by another
control circuit transformer.

NOTE Switch-mode units fitted with transformers having separate windings in accordance with [EC 61558-
2-17 meet this requirement.

15 Manuals and documentation

The requirements of ISO 14990-1:2016, Clause 15 shall apply except as modified by this clause.

15.1 Information to be provided
The infornjation provided with the electrical equipment shall include the following:

a) a descfiption (including interconnection diagrams) of the safeguards, interlockifg functions pnd
interlocking of guards against hazards;

b) a description of the safeguarding, and of the means provided and procedutes needed for disablling
the safeguarding (e.g. for adjustments or maintenance);

c) information onresidual risks associated with the protection measures;an indication of whetherfany
particyilar training is required, and specification of any necessary personal protective equipment;

d) electrical supply requirements;

e) informjation regarding load currents, peak starting currents and permitted voltage drops, as
applicgble, with particular attention given to voltage drop across the supply conductors.

15.2 Installation documents
General dofcumentation provisions should be ac¢ording to ISO 20474-1 unless specifically noted belpw.

The recommended position, type, and cross-sectional areas of the supply cables to be installed on[site
shall be cldarly indicated.

The data necessary for choosing the type, characteristics, rated currents, and setting of the overcurfent
protective[device for the supply-conductors to the electrical equipment of the machine shall be st3ted
(see 9.2).

Where necgssary, the size;purpose, and location of any ducts in the foundation that are to be provided
by the userf shall be detailed (see Annex A).

The size, tlype, and\purpose of ducts, cable trays, or cable supports between the machine and|the
associated|equipmient that are to be provided by the user shall be detailed.

Where necgssary, the diagram shall indicate where space is required for the removal or servicing of| the
electrical equipment.

NOTE1 Examples of installation diagrams can be found in IEC 61082-1.

In addition, where appropriate, an interconnection diagram or table shall be provided. That diagram
or table shall give full information about all external connections. Where the electrical equipment is
intended to be operated from more than one source of electrical supply, the interconnection diagram or
table shall indicate the modifications or interconnections required for the use of each supply.

NOTE 2  Examples of interconnection diagrams/tables can be found in IEC 61082-1.

10 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=808c7bd66638e588fe1f281453140791

16

ISO 14990-2:2016(E)

Marking

The requirements of ISO 14990-1:2016, Clause 16 shall apply except as modified by this clause.

16.1 Marking of equipment

Equipment (for example controlgear assemblies) shall be legibly and durably marked in a way that is
plainly visible after the equipment is installed. A nameplate giving the following information shall be
attached to the enclosure adjacent to each incoming supply:

Thd
and|

For
be

equipment. The warning shall include information ab@ut the leakage current and the miniy

sect

Wh

nameplate where it is plainly visible.

17
The

name ortrade mark of anp]ipr:

certification mark, when required;

serial number, where applicable;

rated voltage, number of phases and frequency (if AC), and full-load current’for each sup
short-circuit rating of the equipment;

main document number should be in accordance with IEC 62023.

full-load current shown on the nameplate shall be not less thafi-the running currents foy
other equipment that can be in operation at the same timeunder normal conditions.

ply;

all motors

equipment having earth leakage currents greater than 10 mA AC or DC, a warning majrking shall

provided adjacent to the PE terminal, and where ‘“iecessary on the nameplate of the

ional area of the external protective conductor.

bre only a single motor controller is used, that information may instead be provided on t}

Tests

requirements of ISO 14990132016, Clause 17 shall apply.

e electrical
hum cross-

he machine
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