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Foreword

This Kenya Standardwas preparedby the Electrical Installationsand Distribution SystemsTechnical
Committee under the guidance of the Standards Projects Committee, and it is in accordance with the
procedures of the Kenya Bureau of Standards.

KenyaBureauof Standard§KEBS) hasestablished’echnical Committeegl Cs) mandatedo develop

Kenya Standards (KS). The Committees are composed of representatives from the public and private
sector organizations in Kenya.

Kenya Standards are developed through Technical Committees that are representative of key
stakeholders includinggovernment,academia,consumergroups, private sectorand other interested

parties. Draft Kenya Standards are circulated to stakeholders through the KEBS' website and
notifications to World Trade Organization (WTO). The comments received are discussed and
incorporated before finalization of the standards, in accordance with the Procedures for Development of
Kenya Standards.

Kenya Standards are subject to review, to keep pace with technological-‘advances. Users of the Kenya

Standardsrethereforeexpectedo ensurehatthey alwayshavethe latestversionsof the standardshey
areimplementing.

The development ofhe First Edition of thisstandard is based on BS 7671:2Q18" Edition) with its
severalamendmentsind the different parts of IEC 60364 and.is split into the following parts:

Partl, Scope pbjectandfundamentaprinciples.

Part 2. Definitions.

Part3. Assessmenif generakharacteristics. Part 4: Protection for safety.
Part5. Selectionanderectionof electricalequipment.

Part 6. Verification.

Part7. Requirement$or specialinstallationsor locations.

These parts are-in line with those of IEC 60364

During thepreparatiorof this standardieferencevasmadeto thefollowing documents:

IEC 60364(All parts):Low-voltageinstallations.

BS 7671. (18th Edition) Requirements for electrical installations. Acknowledgesitesrebymadefor

theassistancéderivedfrom thesesources.
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Scope

This part of KS 662 provides additional guidance on safety for installations in environments where the usual risks
are elevated, whether from water, heat, or other special conditions. It complements the general safety rules found
in other parts of KS 662 but adds more stringent or tailored requirements for certain locations.

Some of the special installations covered include locations containing a bath or shower, swimming pools and
similar locations, rooms or compartments containing a sauna heater, agricultural and horticultural locations,
electrical installations in construction and demolition sites, caravan parks, campsites, and similar locations,
marinas and boatyards and medical locations.

Key Themes covered include Protection against electric shock in environments with added risks (e.g., wet or
conductive environments).

The standard also covers earthing and bonding requirements, to ensure that electrical installations are safe from
the effects of earth faults and elaborates isolation of electrical circuits to prevent accidental electrocution.

The document also illustrates specific installation techniques for specialized locations:(e.g., waterproof enclosures
or restricted access).

Page P



Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this standard. At the time of publication, the editions indicated were valid. All normative
documents are subject to revision, and parties to agreements based on this part of this standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below.
Members of IEC and ISO maintain registers of currently valid International Standards.

KSIEC 603352-41,Household and similar electrical applianceSafety- Part 2-41: Particular requirements
for pumps

KS IEC 60338-76,Household and similar electrical applianc8sifety, part 276: Particular requirements for
electric fence energizers

KS IEC 6143%,Lowvoltage switchgear and controlgear assemblies Part 4: Particular requirements for
assemblies for construction sites (ACS).

KS IEC 60529, Degrees of protection provided by enclosures (IP Code)

KSIEC 605982-18 Luminaires- Part 2-18: Particular requirements Luminaires for swimming.pools and
similar applications

KSIEC 605982-1,Luminaires- Part 2-1: Particular requirements Fixed generapurpose luminaires

KSIEC 603092,Plugs, fixed or portable socketitlets and appliance inlets for industrial purposézart 2:
Dimensional compatibility requirements for pin and contate accessories

KS IEC 60302,Plugs, fixed or portable socketitlets and appliance inlets for industrial purposes

KSIEC 60502Power cables with extruded insulation and their accessories for rated voltages from 1 kV (Um =
1,2 kV) up to 30 kV (Um = 36 kVALL PARTS

ISO 114461, Road vehicled Connectors for the electrical connection of towing and towed vehicles
IEC 60529, Degrees of protection by enclosures (IP Code)

IEC 615582-4,Safety of transformers, reactors, power supply units and combinations th&abf2-4:
Particular requirements and tests for isolating transformers‘and power supply units incorporating isolating
transformers for general applications

IEC 61439Lowvoltage switchgear and controlgearassemblies

IEC 62262Degrees of protection provided by enclosures for electrical equipment against external mechanical
impacts (IK code)

IEC 610081,Residual current operated circtlireakers without integral overcurrent protection for household
and similar uses (RCCBsPart 1: General rules

IEC 610091,Residual current'operated circtlireakers with integral overcurrent protection for household and
similar uses (RCBOs)Part 1::General rules

IEC 62423Type F and type B residual current operated cirtuakers with and without integral overcurrent
protection for household and similar uses

IEC 607213-3,Classification of environmental condition®art 3-3: Classification of groups of environmental
parameters and their severitieStationary use at weather protected locations

KSIEC603091,Plugs, fixed or portable socketitlets and appliance inlets for industrial purposéart 1:
General requirements

KSIEC 603094,Plugs, fixed or portable socketitlets and appliance inlets for industrial purposéZart 4:
Switched sockedutlets with or without interlock

KS IEC 60302,Plugs, fixed or portable socketitlets and appliance inlets for industrial purposes
KS IEC 6138@Conduit systems for cable management
IEC 61537Cable managemeniCable tray systems and cable ladder systems

KS IEC 61558-6,Specification for safety of transformers, power supply units and similar apparaars 2-6:
Particular requirements for safety isolating transformers for general use.

IEC 623051,Protection against lightning Part 1: General principles
KS IEC 6114(Protection against electric shoelCommon aspects for installation and equipment

KS IEC 6155&-5,Safety of power transformers, power supplies, reactors and similar products-Bart 2
Particular requirements and test for transformer for shavers, power supply units for shavers and shaver supply

KS IEC 60598-24,L uminaires- Part 2: Particular requirements

KS IEC 614397,Lowvoltage switchgear and controlgear assemblies Part 7: Assemblies for specific
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applications such as marinas, camping sites, market squares, electric vehicle charging stations
IEC 60092507 Electrical installations in shipsPart 507: Small vessels
KS IEC 606012,Medical electrical equipment

KS IEC 61008-2,Residual current operated circtlireakers without integral overcurrent protection for
household and similar uses (RCCB's)

KS IEC 61002-1,Residual current operated circtlireakers with integral overcurrent protection for
household and similar uses (RCBOSs)

IEC 613471,Controlgear for electric light sourcesSafety- Part 1: General requirements

KS IEC 612181, Terrestrial photovoltaic (PV) modules

KS IEC 614349,Lowvoltage switchgear and controlgear assemblies

KS IEC 6293(Electric cables for photovoltaic systems with a voltage rating of 1,5 kV DC.

KS IEC 6030%,Plugs, fixed or portable socketitlets and appliance inlets for industrial purposes
KS IEC 60038EC standard voltages.

KS IEC 62196ALL Parts, Plugs, sockatutlets, vehicle connectors and vehicle inlets . Conductive charging of

electric vehicles

KS IEC 6185JALL Parts, Electric vehicle conductive charging systdtart 1. General requirements
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https://webstore.kebs.org/index.php?route=product/product&product_id=17367&search=61215
https://webstore.kebs.org/index.php?route=product/product&product_id=9763&search=61439-1
https://webstore.kebs.org/index.php?route=product/product&product_id=14951&search=62930
https://webstore.kebs.org/index.php?route=product/product&product_id=17153&search=60309
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SECTION 700: GENERAL

The particular requirements for each section (special installation or location) in Part 7 supplement or modify the
general requirements contained in other parts®662 Series |

The absencef referenceao the exclusionof a part,a chaptera sectionor a sectionmeanghatthe corresponding
generakectiors are applicable.

The number appearing after a section number generally refers to the corresponding chapter, ssstioom or
within Partsl to 6. Thenumberingdoesnot, therefore necessarilyollow sequentiallyandnewnumbershavebeen
addedasrequired Numberingof figuresandtablesakeshenumberof thesectionfollowed by asequentiahumber.
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SECTION 701: LOCATIONS CONTAINING A BATH OR SHOWER
701.1 Scope

The particularrequirement®f this sectionapplyto the electricalinstallationsin locationscontaininga fixed bath
(bathtub, birthing pool)r shower ando the surroundingonesasdescribedn thesesectiors.

Thissectiondoesnotapplyto emergencyacilities suchasemergencyghowersisedin industrialareasor laboratories. |
701.3 Assessment of general characteristics
701.32 Classification of external influences

701.32.1 General

When applying this section, the zones specifie@éatiors 701.32.2 to 4 shall be taken into account. For fixed
prefabricated bath or shower units, the zones are applied to the situation when the bathor.shower basin is in its
usable configuration(s).

Horizontalor inclined ceilings,walls with or withoutwindows,doors,floors andfixed partitionsmay be takeninto

account where these effectively limit the extent of locations containing a bath or shower as well as their zones.
Where the dimensions of fixed partitions are smaller than the dimensions-of the /relevant zones, e.g. partitions
havingaheightlowerthan2.25m, theminimumdistancen thehorizontalandverticaldirectionsshallbetakeninto

account (see Figures 701.1 and 701.2).

For electricalequipmenin partsof walls or ceilingslimiting the zonesspecifiedin Sectiors 701.32.2to 4, but
beingpartof the surfacef that wallor ceiling, therequirementd$or therespectivezoneapply.

701.32.2 Description of zone 0

ZoneO isthe interiorof thebath tub oshower basiisee Figure301.1 and?).

For showersvithout a basin,the heightof zone0 is 0.10mandits surfaceextenthasthe samehorizontalextentas
zone 1 (see Figure 701.2(f)). |

701.32.3 Description of zone 1

Zonel islimited by:

(i) the finished floor level and the horizontal plane corresponding to the highest fixed shower head or water
outlet or the horizontal plane lying 2.25 m above the finished floor level, whichever is higher

(i) the verticalsurface:
(a) circumscribingthe bath tub oshower basin (see Figur@1.1)

(b) atadistance ofl.:20 mfrom the centrgpoint ofthefixed wateroutlet onthe wallor ceiling for showers
without a basin (see Figure 701.1(e) &)y

Zonel doesot includezoneO.

The space under the bath tub or shower basin is considered to be zone 1. However, if the space under the bath tub
or shower.basin is only accessible with a tool, it is considered to be outside the zones.

701.32.4 Description of zone 2

Zone?2 islimited by:

(i) the finished floor level and the horizontal plane corresponding to the highest fixed shower head or water
outlet or the horizontal plane lying 2.25 m above the finished floor level, whichever is higher

(i) the vertical surface at the boundary of zone 1 and the parallel vertical surface at a distance of 0.60 m from
the zone 1 border (see Figure 701.1).

For showerswithout a basin,there isnozone2 butanincreasedonel is providedby the horizontaldimensionof
1.20 m mentioned iBection701.32.3(ii)(b) (see Figure 701.1(e) &ifid. |

Page #



701.41 Protection for safety: protection against electric shock
701.410.3 General requirements
701.410.3.5 Theprotectivemeasuresf obstaclesandplacingout of reach(Section417)shallnotbeused. |

701.410.3.6 The protective measuresof nonconductinglocation (Section418.1) and earthfree local
equipotential bondingSection418.2) shall not be used. |

701.411.3.3 Additional protection by RCDs
Additional protectionby the useof one or more RCDshavingthe characteristicspecifiedin Section415.1.1
shallbe provided fotow voltagecircuits:

(i) serving thdocation

(i) passinghrough zone4 and/or2 notserving thdocation.
NOTE: SeealsoSectiors314.1(iv)and531.3.2 concernintheavoidance otinwantedripping.

701.413 Protective measure: Electrical separation

Protection by electrical separation shall only be dsed
(i) circuitssupplyingoneitem of currentusingequipmentpor
(i) one single sockedutlet.

Forelectricfloor heatingsystemsseeSection701.753.

701.414 Protective measure: Extra-low voltage provided by-SELV or PELV
701.414.4.5 Requirements for SELV and PELYV circuits

Where SELV or PELYV is used, whatever the nominal voltage, basic protection for equipment in zones 0, 1 and 2
shall be provided by:

(i) basic insulation complying witBection416:1,or
(ii) barriersor enclosuregomplyingwith Section416.2.

701.415 Additional protection
701.415.2 Supplementary protectiveequipotential bonding |

Local supplementary protective equipotential bonding accordirgettion415.2 shall be established connecting
together the terminals of the protective conductor of each circuit supplying Class | and Class Il equipment to the
accessible extraneogsnductiveparts, within a room containing a bath or shower, including the following:
(i) metallicpipessupplyingserviceandmetallicwastepipes(e.g.water,gas)
(i) metalliccentralheating pipesand airconditioningsystems
(i) accessible metallic structural parts of the building (metallic door architraves, window frames and similar
parts are not considered to be extranemrgductiveparts unless they are connected to metallic structural
parts of.the building).

Supplementary protective equipotential bonding may be installed outside or inside rooms containing a bjath or
showerypreferably close to the point of entry of extran@omsiuctiveparts into such rooms.

Where the location containing a bath or shower is in a building with a protective equipotential bonding system in
accordancevith Section411.3.1.2supplementarprotectiveequipotentiabondingmaybeomittedwhereall of the |
following conditions are met:

(iv) All final circuits of the locationcomply with the requirementgor automaticdisconnectioraccordingto
Section411.3.2

(v) All final circuits of the location have additional protectionby meansof an RCD in accordancewith
Section415.1.1 |

(vi) All extraneousconductiveparts of the location are effectively connected to the protective equipotential
bonding according t&ection411.3.1.2.

NOTE: Theeffectivenes®f the connectiornof extraneousonductivepartsin thelocationto the main earthingterminalmay
be assessed, where necessary, by the applicati®ectibn415.2.2.
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701.5 Selection and erection of  equipment
701.512.2 External influences

Installedelectricalequipment shalhave ateast thefollowing degree®f protection:
(i) Inzone OIPX7
(i) Inzonesl and2: IPX4.

This requirement does not apply to shaver supply units complyingk@ithleC 615582-5 installed in zone 2 and
located where direct spray from showers is unlikely.

Electrical equipment exposed to water jets, e.g. for cleaning purposes, shall have a degree of protection of at least
IPX5.

701.512.3 Erection of switchgear, controlgear and accessories according to external
influences

The following requirementglo not apply to switchesand controlswhich areincorporatedn fixed currentusing
equipmensuitable for usén that zone oto insulating pull cordsf cord operatedwitches.

In zoneO:
switchgeaior accessorieshallnotbeinstalled.

In zonel:

only switchesf SELV circuitssuppliedatanominalvoltagenotexceedind 2V AC rmsor 30V ripple-free |
DC shall be installed, the safety source being installed outside zones 0, 1 and 2.

In zone2:
switchgearaccessoriemcorporatingswitchesor socketoutletsshallnotbeinstalledwith theexceptiorof:

(i) switchesandsocketoutletsof SELV circuits,the safetysourcebeinginstalledoutsidezone0, 1 and2,
and

(ii) shaversupplyunitscomplyingwith KS IEC 615582-5.

Except for SELV socketoutlets complying with’ Section 414 and shaver supply units complying with
KS IEC 615582-5, socketoutletsareprohibitedwithin a distanceof 3 m horizontallyfrom the boundaryof zone
1.

701.55 Current -using equipment

In zoneO, currentusing equipmerghallonly beinstalledprovided thagll the followingrequirementgremet:

() The equipmentcomplieswith the relevantstandardandis suitablefor usein that zoneaccordingto the
manufactiurerdés instructions for use and mounting

(i) Theequipmenisfixed andpermanentlyconnectd
(i) The equipmentis protected by SEBYa nominal voltage not exceedingM2C rms or 30V ripple-free
DC, the safety source being installed outside zones 0, 1 and 2.

In zonel, only thefollowing fixed andpermanenthyconnectedurrentusingequipmenshallbeinstalled provided
it is suitable forinstallation inzonel accordingo thema n u f a dnstuations: 6 s

(iv)". Whirlpool units
(v) “Electricshowers
(vi) Showerpumps

(vii) Equipmenprotectedby SELV or PELV atanominalvoltagenotexceedin@5V AC rmsor 60V ripple-free
DC, the safety source being installed outside zones 0, 1 and 2

(viii)  Ventilationequipment
(ix) Towelrails
(X) Waterheatingappliances
(xi) Luminaires.
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701.753  Electric floor heating systems

Forelectricfloor heatingsystemspnly heatingcablesaccordingto relevantproductstandardsr thin sheeflexible
heatingelementsaccordingo therelevantequipmenstandardhallbeerectedprovidedthattheyhaveeitherametal
sheatlor ametalenclosurer afine meshmetallicgrid. Thefine meshmetallicgrid, metalsheattor metalenclosure

shall be connected to the protective conductor of the supply circuit. Compliance with the latter requirement is not
required if the protective measure SELV is provided for the floor heating system.

For electricfloor heatingsystemsheprotectivemeasured p r o t by eldctiicals e p a r shdllhothauded. |

Fig 701.1 17 Examples of zone dimensions (plan)
NOT TO SCALE (SeeSection701.32for definitionsof zones)

a) Bath tub b) Bath tub, with permanent fixed partition
zone 2
Y —
Window
>recess
zone 1 zone 1
zone 2 zone 2
zone 0
zone 0
—/ | 060m i ;J 10.60m
T Window recess } Y ‘fs— i
/ X (0.6-s) f
3 b .b-s)m
zone 2 '-._‘,.-‘ *, 4 .‘_J"

s = thickness of partition

¢) Shower basin d) Shower basin with permanent fixed partition
JzoneQ .}
zone 1 zone 2

s = thickness of partition

f) Shower, without basin, but with

€) Shower, without basin . )
permanent fixed partition

%
%

t__ Fixed water outlet i Fixed water outlet
‘_________.-—-_r—' PO — A v - & X
3 /ﬁg-y-s) m
—dlsfe— |
£
zonel \-20M R &
zone 0

s = thickness of partition
y = radial distance from the
fixed water outlet to the
— ~—_ _—— inner corner of the partition
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Fig 701.217 Examples of zone dimensions (elevation)
NOT TO SCALE (SeeSection701.32for definitionsof zones)

a) Bath tub
Ceiling
Outside zones
Window
recess
zone 2
i Outside zones
zone 2 2.25m
c¢) Shower basin
Luminaire Recess above ceiling
Ceiling
Outside zones
Outside zones
zone\2
2.25m
* 4
0.60 m
f) Shower.without basin, but with permanent
fixed partition
Section x-x, see Fig 701.1f)
Ceiling

Qutside zones

Outside zones

zone 2

2.25m

Permanent partition

* Zonel if thespaces accessiblevithout the useof atool.
Spacesinderthe bathaccessibl@nly with the useof atool areoutsidethe zones.
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SECTION 702: SWIMMING POOLS AND OTHER BASINS
702.1 Scope, object and fundamental principles
702.11 Scope

The particular requirements of this section apply to the basins of swimming pools, the basins of fountains and the
basins of paddling pools. The particular requirements also apply to the surrounding zones of these basins.

In theseareasjn normaluse,therisk of electricshockis increasedy areductionin bodyresistancendcontactof
thebodywith Earthpotential. Swimmingpoolswithin the scopeof anequipmenstandardareoutsidethe scopeof
thesesectiors.

Except for areas especially designed as swimming pools, the requirements of this section do_not/apply to natural
waters, lakes in gravel pits, coastal areas and the like.

702.3 Assessment of general characteristics
702.32 Classification of external influences
Theserequirementarebasedn thedimensionof threezonegexamplesregivenin Figures702.1to 4).

Zonesl and2 maybelimited by fixed partitionshavinga minimumheightof 2.5m:.
(i) Zone O

This zoneis theinterior of the basirof the swimmingpool or fountain includinganyrecesse its walls or
floors, basindor foot cleaningandwaterjetsor waterfallsandthespacebelowthem.

(ii) Zone1l
This zoneis limited by:
- zone0

a vertical plane 2 m from the rim of thasin

thefloor or surfaceexpectedo beoccupiedby persons

thehorizontalplane2.5 mabovethefloor or the surfaceexpected tdeoccupied bypersons.

Where the swimming pool or fountain containsdiving boards,springboardsstarting blocks, chutesor other
components expected to be occupied by persons, zone 1 comprises the zone limited by:

- averticalplanesituatedLl.5m from the peripheryof thediving boards springboardsstartingblocks,
chutes and other,components such as accessible sculptures, viewing bays and decorative basins

- the horizontal plane 2.5 m above the highest surface expected to be occupeesiomg.
(iif) Zone 2
This zoneis limited by:
<. the vertical plane external to zone 1 and a parallel plane 1.5 m frciortiner
- thefloor or surfaceexpectedo be occupiedby persons
-~ thehorizontalplane2.5m abovethefloor or surfaceexpectedo be occupied bypersons.

Thereis no zone 2 fofountains.
702.4 Protection for safety
702.410.3 General requirements

702.410.3.4 Application of protective measures against electric shock

702.410.3.4.1 Zones Oand 1

Exceptfor fountainsasstatedn Section702.410.3.4.2in zone0 only protectionby SELV atanominalvoltage not
exceedindl2V AC rmsor 30V ripple-freeDC is permitted the sourcefor SELV beinginstalledoutsidezones 0, 1 |
and 2.
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Exceptfor fountainsasstatedn Section702.410.3.4.2in zonel only protectionby SELV atanominalvoltage not

exceedin®5V AC rmsor 60V ripple-free DC is permitted the sourcefor SELV beinginstalledoutsidezones 0, 1 |
and 2.

Equipmentor usein theinterior of basinswvhichis only intendedo bein operationvhenpeoplearenotinsidezone
0 shall be supplied by a circuit protected by:

(i) SELV (Section414),thesourcefor SELV beinginstalledoutsidezones), 1 and2. However,it is permitted |
toinstallthesourcefor SELV in zone2 if its supplycircuitis protectedby anRCD havingthecharacteristics
specified inSection415.1.1, or

(i) Automatic disconnectiorof supply (Section411), usingan RCD having the characteristicspecifiedin |
Section415.1.1,0r

(iif)  Electrical separation (Section 413), the source for electrical separation supplying only one'item of current
usingequipmentndbeinginstalledoutsidezoned), 1 and2. However it is permittedto installthesourcan
zone2 if its supplycircuitis protectedby anRCD havingthecharacteristicspecifiedn Sectior415.1.1.

Thesocketoutletof acircuit supplyingsuchequipmenandthecontroldeviceof suchequipmenshallhaveanotice
in orderto warntheuserthatthis equipmenshallbe usedonly whentheswimmingpoolis notoccupiedoy persons.

702.410.3.4.2 Zones 0 and 1 of fountains

In zonesD and 1,oneor more ofthefollowing protective measureshallbe employed:
(i) SELV (Section414),thesourcefor SELV beinginstalledoutsidezones) andl

(i)  Automatic disconnectiorof supply (Section411), usingan RCD havingthe characteristicspecifiedin
Section415.1.1

(i)  Electrical separation (Section 413), the source for electrical separation supplying only one item of current
using equipment and being installed outside zones0 and 1.
702.410.3.4.3 Zone 2

Oneor moreof thefollowing protective measureshallbe employed:

(i) SELV (Section414),thesourcefor SELV beinginstalledoutsidezones), 1 and2. However,it is permitted
toinstallthesourcefor SELV in zone2if its supplycircuitis protectecdby anRCD havingthecharacteristics
specified inSection415.1.1

(i) Automatic disconnectiorof supply (Section411), usingan RCD having the characteristicspecifiedin
Section415.1.1

NOTE: Wherea PME earthingfacility is usedasthe meansof earthingfor the electricalinstallationof a swimming
pool or other basin, it.is' recommendedhat an earth mat or earth electrodeof suitably low resistance,
e.9.20 ohmsor lessbe installed and connectedtl® supplementary protective equipotenbahding. |

(i)  Electrical separation (Section 413), the source for electrical separation supplying only one item of current
usingequipmengandbeinginstalledoutsidezoned, 1 and2. However,it is permittedto installthesourcen
zone2 if itssupplycircuitis protectecdby anRCD havingthecharacteristicspecifiedn Sectior415.1.1.

Thereis no zone 2 fofountains.
702.410.3.5 Theprotectivemeasuresf obstacleandplacingout of reach(Section417)shallnotbeused. |

702.410.3.6 The protective measures of nroanducting location Section 418.1) and eartfree local
eguipotential bondingSection418.2) shall not be used. |

702.414 Protective measure: Extra-low voltage provided by SELV or PELV

702.414.4 Requirements for SELV and PELV circuits

702.414.4.5 WhereSELV is used whateverthe nominalvoltage basicprotectionshallbe providedby:

(i) basic insulation complying witBection416.1,or
(i) barriersor enclosuregomplyingwith Section416.2.

702.415 Additional protection

702.415.2 Additional protection: Supplementary protective equipotential bonding |

All extraneousconductiveparts in zones 0, 1 and 2 shall be connected by supplementary protective bonding
conductors to the protective conductors of expesmttiuctiveparts of equipment situated in these zones, in
accordance witlsectiond15.2.
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NOTE: Theconnectiorwith theprotectiveconductormaybeprovidedin the proximity of thelocation,e.g.in anaccessorpr
in a local distribution board.

702.5 Selection and erection of equipment
702.51 Common rules

702.512 Operational conditions and external influences

702.512.2 External influences

Electricalequipment shall have at least the followdegree of protection accordingl®C 60529
(i) zone 0:1PX8
(i) zonel: IPX4, IPX5 wheravater jetsare likelyto occur for cleaningurposes

(i) zone2:IPX2 for indoorlocations,|PX4 for outdoorlocations |PX5 wherewaterjetsarelikely to.occurfor
cleaning purposes.

702.52 Wiring systems
702.520 General

Thefollowing sectiors applyto surfacewiring systemsandto wiring systemembeddedh thewalls, ceilingsor
floors ata depthnot exceedingb0 mm.

702.522 Selection and erection in relation to external  influences

702.522.21 Erection according to the zones

In zoned),1and2,anymetallicsheattor metalliccoveringof awiring systenshallbeconnectedo thesupplementary

protective equipotential bonding.

NOTE: Cablesshouldpreferablybeinstalled inconduitsmadeof insulatingmaterial.

702.522.22 Limitation of wiring systems<according to the zones

In zonesD and 1, aviring system shall be limiteth that necessary to suppyguipment situated in thegenes.
702.522.23 Additional requirements for the wiring of fountains

Forafountain,thefollowing additionalrequirementshallbe met:

(i) A cable for electrical equipment in zone 0 shall be installed as far outside the basin rim as is reasonably

practicable and.run to the electrical equipment inside zone 0 by the shortest practicable route

(i) In zone 1, a_cable shall be selected, installed and provided with mechanical protection to medium severity

(AG2) andtherelevantsubmersiorin waterdepth(AD8). The cabletype HO7TRN8F (IEC 605022-21) is
suitableup to adepthof 10 m of water.For depthsof watergreatethan10 m the cablemanufactureshall
be consulted.

702.522.24 Junction boxes

A junctionbox shallnotbeinstalledin zones0 or 1, exceptthatfor SELV circuitsit is permittedto install junction
boxes.in'zone 1.

70253 Protection, isolation, switching, control and  monitoring
In zoned or 1, switchgeaor controlgeashallnotbeinstalled.
In zones 0 or 1, a socketitlet shall not be installed.

In zone2, asocketoutletor aswitchis permittedonly wherethe supplycircuitis protectedby oneof thefollowing
protective measures:

(i) SELV (Sectiond414),the sourceof SELV beinginstalledoutsidezonesd, 1 and2. However,it is permitted

toinstallthesourceof SELV in zone2 if its supplycircuitis protectecdby anRCD havingthecharacteristics

specified inSection415.1.1

(i) Automatic disconnectiorof supply (Section411), usingan RCD having the characteristicspecifiedin
Section415.1.1
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(i)  Electrical separation (Section 413), the source for electrical separation supplying only one item of current
usingequipmentpr onesocketoutlet,andbeinginstalledoutsidezoned), 1 and2. However,it is permitted
toinstallthesourcein zone2 if its supplycircuit is protectecdby anRCD havingthe characteristicspecified
in Section415.1.1.

For a swimming pool whereit is not possibleto locatea socketoutlet or switch outsidezonel, a socketoutlet
or switch, preferablyhavinga non-conductivecoveror coverplatejs permittedin zonel if it is installedat least
1.25m horizontallyfrom theborderof zone0, is placedat least0.3 m abovethefloor, andis protectedoy:

(iv) SELV(Sectiond414),atanominalvoltagenotexceedin@5V AC rmsor 60V ripple-freeDC, thesourcefor |
SELYV being installed outside zones 0 and 1, or

(v) Automatic disconnectiorof supply (Section411), usingan RCD having the characteristicspecifiedin
Section415.1.1,0r

(vi) Electricalseparatior{Section413)for a supplyto only oneitem of currentusingequipmentthe sourcefor
electrical separation being installed outside zones 0 and 1.
702.55 Other equipment

702.55.1 Current -using equipment of swimming  pools

In zonesO and 1, it is only permittedto install fixed currentusing equipmentspecifically designedfor usein a
swimmingpool,in accordancevith therequirement®f Sectiors 702.55.2and 702.55.4-

Equipmentwhich is intendedto be in operationonly when peopleare outsidezone0 may be usedin all zones
provided that it is supplied by a circuit protected accordir§etction702.410.3.4.
It is permittedto install anelectricheatingunit embeddedh thefloor, providedthatit:

(i) isprotectecby SELV (Sectiond14),thesourceof SELV beinginstalledoutsidezone<), 1 and2. However,
it is permittedto installthesourceof SELV in zone2if.its supplycircuit is protectecby anRCD havingthe
characteristics specified Bection415.1.1, or

(i) incorporates an earthed metallic sheath connected to the supplementary protective equipotential bjonding
specified inSection702.415.2 and its supply..circuit is additionally protected by an RCD having the
characteristics specified Bection415:1.1, or

(i) is covered by an embedded earthed metallic grid connected to the supplementary protective equipétential
bondingspecifiedin Section702:415.2andits supplycircuitis additionallyprotectedoy anRCD having the
characteristics specified Bection415.1.1.

702.55.2 Underwater luminaires for swimming pools

A luminairefor usein thewateror.in contactwith thewatershallbefixed andshallcomplywith KS IEC 605982-18.

Underwatetighting locatedbehindwatertightportholes andservicedrom behind,shallcomplywith the appropriate

part of KS IEC 60598and be installed in such a way that no intentional or unintentional conductive connection
between any exposamnductivepart of the underwater luminaires and any conductive parts of the portholes can
occur.

702.55.3 Electrical equipment of fountains

Electrical equipmentin zones0 or 1 shall be providedwith mechanicalprotectionto medium severity (AG2),
e.g:by useof meshglassor by gridswhich can onlybe removed byhe useof atool.

A'luminaireinstalledin zoned) or 1 shallbefixed andshallcomplywith KS IEC 605982-18.

An electricpoumpshallcomplywith therequirement®sf KS IEC 603352-41.

702.55.4  Special requirements for the installation of electrical equipment in zone 1 of
swimming pools and other basins

Fixedequipmentesignedor usein swimmingpoolsandotherbasinge.g.filtration systemsjet streanpumps)and
suppliedatlow voltageis permittedin zone 1 subjectto all thefollowing requirementd®eingmet:

(i) The equipmentshall be locatedinside an insulating enclosureproviding at leastClassll or equivalent
insulation and providing protection against mechanical impact of medium severity (AG2)
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This sectionappliesirrespectiveof theclassificationof the equipment.

(i) The equipment shall only be accessible via a hatch (or a door) by means of a key oFteetopkning of
thehatch(or door)shalldisconnecall live conductorsThesupplycableandthemaindisconnectingneans
shall be installed in a way which provides protection of Class Il or equivalent insulation

(i)  The supply circuit of the equipment shall be protetigd

I SELV at a nominal voltage not exceeding 23¥ rms or 60 V rippleree DC, the source of SELV |
being installed outside zones 0, 1 and 2, or

i anRCD havingthe characteristicspecifiedin Section415.1.1 or
i electricalseparatior(Section413),the sourcefor electricalseparatiorsupplyinga singlefixed item of
currentusingequipment antbeing installed outsideones0, 1 and2.

For swimming pools where there is no zone 2, lighting equipment supplied by other than a SELV source at 12 V
AC rms or 30 V rippleéree DC may be installed in zone 1 on a wall or on a ceiling, provided that.the followjng
requirements are fulfilled:

- Thecircuit is protectedby automaticdisconnectiorof the supplyandadditionalprotectionis providedby
anRCD havingthecharacteristicspecifiedin Section415.1.1

- Theheightfrom thefloor is atleast2 m abovethe lower limit of zonel.

In addition, every luminaire shall have an enclosure providing Class Il-or equivalent insulation and providing
protection against mechanical impact of medium severity.
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Fig 702.11 zone dimensions for swimming pools and paddling pools

-«——15m —:-—| -—— | 5 ——
. . - __— _ 1 L - - - - __— __ __ __

N T ' | I I
| | | | |
| 2.5 m | | |

| Volume | Volume | | Volume Volume
zone 2 25m zone 1 zone 1 | zone 2 |
| | e | |

|

Volume

Volume
zone O

|(— 20m >l< 1.5m )I

Volume
zone 0

|( 1.5m 20m ’.— NOTE: The dimensions are measured taking account of walls and fixed partitions
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Fig 702.21 zone dimensions for basin above ground level

/ N\
/ N\
/ AN
/ N\
Vs 25m \
Volume \ —
_|___—|-_‘ zone 1l - h >i_]____|
| Volume | | Volume |
| zone 2 | Voo Y T | zone 2 |

zone 0

| |
I< 15m >l< 20m 4>| I«— 20m >l< 1.5m—>|

NOTE: The dimensions are measured taking account of walls and fixed partitions
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Fig 702.3 1 Example of zone dimensions (plan) with fixed partitions of height at least Z.be

Dimensions in metres

rn=2
rz2=ri-(s1+s2)
rs=3.5

r4=r3-(S1+S2)
rs=r3- (S3+ S4)

S4 Fixed partition
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Fig 702.4 7 Example of determination of the zones of a fountain (»b

- Water in zone 0

Pool, basin, waterfall and fountain space
- Air/ Spray in zone 0

Volumes below waterjets and waterfalls to be

considered as zone 0 1.5m 1
)

A 4

25m

25m
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SECTION 703: ROOMS AND CABINS CONTAINING SAUNA HEATERS
703.1 Scope

The particularrequirement®sf this sectionapplyto:
(i) saunacabinserectedon site,e.g. in docation orin aroom

(i) theroomwherethesaunaeatels, or thesaunaheatingappliancesreinstalled.In this casehewholeroom
is considered as the sauna.

The requirements of this section do not apply to prefabricated sauna cabins complying with a relevant equipment
standard.

Wherefacilities suchasshowerstc.areinstalled,therequirement®f Section701alsoapply.
703.3 Assessment of general characteristics
703.32 Classification of external influences

When applying thesesectiors, the zonesspecifiedin Sectiors 703.32.1to 3 shall be takeninto account
(see also Figurg03).

703.32.1 Description of zone 1

Zonel is thevolumecontainingthe sauneheater]imited by thefloor, the cold sideof.thethermalinsulationof the
ceilingandaverticalsurfacecircumscribinghesaunéheatemtadistanced.5m fromthesurfaceof theheaterlf the

sauna heater is located closer than 0.5 m to a wall, then zone 1 is limited by.the cold side of the thermal insulation
of that wall.

703.32.2 Description of zone 2

Zone 2 is the volume outside zone 1, limited by the floor, the.cold side of the thermal insulation of the walls and a
horizontal surface located 1.0 m above the floor.

703.32.3 Description of zone 3

Zone3is thevolumeoutsidezonel, limited by the cold sideof the thermalinsulationof the ceiling andwalls and
a horizontal surface located 1.0 m abovefkber.

703.41 Protection against electric’ shock
703.410.3 General requirements
703.410.3.5 Theprotectivemeasuresf obstaclesandplacingout of reach(Section417)shallnotbeused.

703.410.3.6 The protective measures of nroaonducting location Section 418.1) and eartifree local
equipotential bondingSection418.2) shall not be used.

703.411.3.3 Additional/ protection by RCDs

Additional pretection shall be provided for all circuits of the sauna, by the use of one or more RCDs having the
characteristics specified Bection415.1.1. RCD protection need not be provided for the sauna heater unless such
protectionis recommended by the manufacturer.

703.414 Protective measure: Extra-low voltage provided by SELV or PELV

703:414.4.5 WhereSELV or PELV is usedwhateverthenominalvoltage basicprotectionshallbeprovidedby:
(i) basic insulation complying witBection416.1,or
(ii) barriersor enclosuregomplyingwith Section416.2.

703.51 Selection and erection of equipment: Common rules
703.512.2 External influences

The equipment shall have a degree of protection of atlexdt
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Where cleaning by use of water jets may be reasonably expected, electrical equipment shall have a degree of
protection of at least IPX5.

Threezonesaredefinedasshownin Figure703:

() Inzone 1: only the sauna heater and equipment belonging to the sauna heateirstalldune
(i) In zone 2: there ino special requirement concerning Resgistance oéquipment

(i) In zone 3: the equipment shall withstand a minimum temperature of 125 °C and the insulation and sheaths

of cables shall withstand a minimum temperature of 170 °C (seSatdimn703.52 for wiring).

703.52 Selection and erection of equipment: Wiring systems

The wiring system should be preferably installed outside the zones, i.e. on the cold side of the thermal insulation.
Where the wiring system is installed on the warm side of the thermal insulation in zones 1 or 3, it-shall be heat

resisting. Metallic sheaths and metallic conduits shall not be accessible in normal use.

703.53 Selection and erection of equipment: Isolation, switching, control and accessories

703.537.5 Switchgear and controlgear which forms part of the sauna heater equipment or of other fixed
equipmentnstalledin zone2, maybeinstalledwithin the saunaoomor cabinin accordanceviththema nuf act ur er
instructions. Other switchgear and controlgear, e.g. for lighting, shall be placed outside the sauna room or cabin.

Socketoutlets shall not be installed within the location containing the sauna heater.

703.55 Other equipment

Saunaheatingapplianceshall complywith IEC 603352-53 andbeinstalledin accordanceviththema nuf act ur er

instructions.
Fig 7037 zone dimensions for asauna
ELEVATION
Fe=— - - I |
| |
i i Thermal
zone 3 zone 1 insulation
<+ 0.5 m —»
SErE
i zone 2 Electrical
1m connection
enclosure
| l
PLAN
N\ o T N
0 i
A |
)
e— 0.5 M —» ()%0
A2
zone 2 and Qo
zone 3 zone 1 T
0.5m
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SECTION 704: CONSTRUCTION AND DEMOLITION SITE INSTALLATIONS
NOTE: If the PME earthindacility is considered for use, see al& 603641.

704.1 Scope
704.1.1 The particularrequirementf this sectionapply to temporaryinstallationsfor constructionand
demolition sites during the period of the construction or demolition work, including, for example, the following:
(i) constructiorwork of newbuildings

(i) repair,alteration extensioror demolitionof existingbuildingsor partsof existingbuildings

(i)  engineeringvorks

(iv) earthworks

(v) work of similarnature.

Therequirementspplyto fixed andmovableinstallations.

Thissectiondoesnotapplyto installationgn administrativdocationsof constructiorsites(e.g.offices,cloakrooms,
meetingrooms,canteensiestaurantsgjormitories toilets), wherethe generarequirement®f Partsl.to 6 apply.

704.1.2 For special situations, further particular requirements apply, e.g. Section 706 for conducting locations
with restricted movement.

704.31 Purposes, supplies and structure

704.313 Supplies

704.313.3  Equipmentshall be identified with and be compatiblewith the particularsupply from which it is
energizedand shall containonly componentsonnectedo one andthe sameinstallation,exceptfor control or
signalling circuits and inputs from standby supplies.

NOTE: A singleconstructiorsitemaybeservedby severakource®f supply,e.g.public supplyandgeneratingset.
704.4 Protection for safety
704.41 Protection against electric shock

704.410 Introduction
704.410.3 General requirements

704.410.3.5 Theprotectivemeasuregf obstacleandplacingoutof reach(Sectiond17)shallnotbeused.

704.410.3.6 Theprotectivemeasuresf:
- nonconductingocation,
- earthfree equipotential bondingnd

- electrical separationfor the supply of more than one currentusing equipment as specified in
Sectior418:3 shall

not be used.
704.410.3.10°A circuit supplyinga socketoutletwith aratedcurrentupto andincluding32 A andanyothercircuit
supplying haneheld electrical equipment with rated current up to and includings3i be protected by:

() Reducedow voltage(Section411.8),or |

(ii) “automatiadisconnectiorof supply(Section411)with additionalprotectionprovidedby anRCD havingthe
characteristicspecifiedin Section415.1.1,0r |

(iif) electricalseparatiorf circuits(Sectior413),eachsocketoutletanditem of handheldelectricalequipment
being supplied by an individual transformer or by a separate winding of a transformer, or |

(iv) SELVorPELV (Sectior414).

Whereelectricalseparations used, speciattentionshouldbe paid totherequirement®f Section413.3.4. |

NOTE 1: Thereducedow voltagesystenis stronglypreferredor thesupplyto portablehandlamps$or generaliseandportable
hand tools and local lighting up to 2 kW.

NOTE 2: The SELV systemis stronglypreferredfor portablehandlamps$n confinedor damplocations.
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704.411 Protective measure: Automatic disconnection of supply

Requirements for fault protection |

A PME earthing facility shall not be used for the means of earthing for an installation
falling within the scopeof this sectionunlessall extraneousonductivepartsarereliably
connectedo themainearthingterminal in accordance witBection411.3.1.2.

NOTE: If the PME earthindacility is considered for use, see al&C 603641.

Automatic disconnection in case of a fault

For any circuit supplying one or more socketoutlets with a rated current
exceeding 32 ASection411.3.2.5 is not applicable. For any circuit supplying one of mofe
socketoutlets with a rated currergxceeding32 A, an RCD having a rated.residual
operatingcurrentnot exceedings00 mA shall be provided to automatically interrupt the
supply to the line conductors of a circuit or equipment in the event of a fault of negligible
impedance between a line conductor and an exposeductivepart’.or a |protective
conductor in the circuit or equipment within the disconnection time requir&kdation
411.3.2.3 or 411.3.2.4 as appropriate.

704.414 Protective measure: Extra-low voltage provided by SELV or PELV

704.414.4 Requirements for SELV and PELV circuits

704.414.4.5 Irrespectiveof thenominalvoltage,in AC andDC circuits, therequirementor basicprotectionshall
be provided by the following:

(i) basic insulation complying witBection416.1,0or
(i) barriersor enclosuregomplyingwith Section416.2.

704.5 Selection and erection of equipment
704.51 Common rules

704511 Compliance with standards |

704511.1 All assemblien constructionand demolition sitesfor the distribution of electricity shall be in
compliance with the requirementsk$ |EC 614394.

A plug or sockebutlet with a rated current equal to or greater than 16 A shall comply with the requirements of
KS IEC 603092.

704.512 Operational conditions and external influences |

704.512.2 External influences |

Consideratiorshall be given to the risk of damageto electricalequipmentby corrosivesubstancesnovementof
structuresandvehicleswearandtear,tension flexing, impact,abrasionseveringandingressof liquids or solids.

704.52 Wiring systems
704,522.8. _Other mechanical stresses (AJ) |

704.522:8.10 Cable shall not be installed across a site road or a walkway unless adequate protection of the cable
against mechanical damage is provided.

704.522.8.11 For reduced low voltage systems, low temperature 3182/3/4/5A thermoplasticlEAbBOR273)
or equivalent flexible cable shall be used. For applications exceeding reduced low voltage, flexible cable shall be
HO7RN-F (IEC 605022-21) type or equivalent heavy duty flexible cable.

704.522.8.101 Surfacerun and overhead cables shall be protected against mechanical damage, taking into
account the environment and activities of a construction site.

704.53 Protection, isolation, switching, control and ~ monitoring |

704.537.2 Devices for isolation |

EachAssembly for Construction Sites (ACS) shall incorporate suitable devices for the switching and isolation of
the incoming supply.
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A devicefor isolatingtheincomingsupplyshallbesuitablefor securingn theoff position(seeSection537.2.4), for |
examplepy providinga padlockingfacility on thedeviceor by locatingthe deviceinsidealockableenclosure. |

Currentusingequipment shall be supplidy ACSs, eactACS comprising:
(i) overcurrent protective deviceand
(i) devicesaffordingfault protection,and
(i) socketoutlets, ifrequired.

Safety and standby supplies shall be connected by means of devices arranged to prevent interconnection of the
different supplies.

SECTION 705: AGRICULTURAL AND HORTICULTURAL PREMISES
705.1 Scope

Theparticularrequirementsf this sectionapplyto fixed electricalinstallationandoorsandoutdoorsin agricultural

and horticultural premiseSome of the requirements are also applicable to other locations that are in common
buildings belonging to the agricultural and horticultural premises. Where special requirements also apply to
residences and other locations in such common buildings this is stated in the text of the setaicasit

Rooms locationsandareador householdapplicationsandsimilar arenot coverecby thissection
NOTE: Section705 doesiot cover electrifence installations. Reféo KS IEC 603352-76.

705.41 Protection against electric shock
705.410.3 General requirements
705.410.3.5 The protectivemeasuresf obstacleandplacingoutof reach(Section417) shallnotbeused. |

705.410.3.6 The protective measures of nroanducting, location Section 418.1) and eartifree local
equipotential bondingSection418.2) shall not be used: |

705.411 Protective measure: Automatic disconnection of supply
705.411.1  General

In circuits, whatevethe typeof earthing-systenthe followingdisconnection deviceshall beprovided:

() In final circuits supplying socketoutlets with rated currentnot exceeding32 A, an RCD having the
characteristics specified Bection415.1.1

(i) In final circuits supplyingsocketoutletswith ratedcurrentmorethan32 A, an RCD with a ratedresidual
operating current not.exceeding 1Hé

(i) In all other circuits, RCDwith a rated residual operaticgrrent not exceeding 300A.

705.411.4 TN system

A TN-C systemshall not be used.This requirementappliesalsoto residencesnd otherlocationsbelongingto
agriculturalorhorticulturalpremisesaccordingo thedefinitionof i Re s i @Graother.p r e mi(seekKS GR2-2).

705.414 Protective measure: Extra-low voltage provided by SELV or PELV

705.414.4 Requirements for SELV and PELYV circuits

705.414.4.5 WhereSELV or PELV is usedwhateverthenominalvoltage basicprotectionshallbe providedby:
(i) basic insulation complying witBection416.1,or
(ii) barriersor enclosuregomplyingwith Section416.2.
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705.415.2.1 Additional protection: Supplementary equipotential bonding

In locations intended for livestock, supplementary bonding shall connect all expmsadctiveparts and
extraneousconductiveparts that can be touched by livestock. Where a metal grid is laid in the floor, it shall be
included within the supplementary bonding of the location (Figure 705 shows an example of this, other suitable
arrangements of a metal grid are not precluded).

Extraneousconductivepartsin, or on, thefloor, e.g.concretereinforcemenin generalor reinforcemenbof cellars
for liquid manure, shall be connected to the supplementary equipoteoriihg.

It is recommended that spaced floors made of prefabricated concrete elements be part of the supplementary
equipotentiabonding.The supplementargquipotentiabondingandthe metalgrid, if any,shallbe erectedsothat
it is durably protected against mechanical stresses and corrosion.

NOTE: Unlessa metalgrid is laid in thefloor, the useof a PME earthingfacility asthe meansof earthingfor the electrical
installationis notrecommended.
705.42 Protection against thermal effects

705.422 Measures for protection against fire

705.422.6  Electrical heatingappliancesusedfor the breedingand rearing of livestock shall comply with

IEC 603352-71 and shall be fixed so as to maintain an appropriate distance from“livestock and combustible
material, to minimize any risks of burns to livestock and of fire. For radiant heaters the clearance shall be not less
than 0.5 m or such other clearance as recommended by the manufacturer.

705.422.7  For additional fire protection purposes in some circumstances, RCDs shall be installed with a|rated
residual operating current not exceeding 300 mA. RCDs shall disconnect all live conductors. Where improved
continuity of service is required, RCDs not protecting seoketets shall be of the type S or have a time delay.

705.422.8 In locations where a fire risk exists conductors, of circuits supplied at-lextraoltage shall be
protecteckitherby barriersor enclosuresffording a degreeof protectionof IPXXD orlP4X or, in additionto their
basic insulation, by an enclosure of insulating material.

NOTE: ForexamplecableofthetypeHO7RN-F (IEC 605022-21)for outdoorusearein compliancewith thisrequirement.
705.51 Selection and erection of equipment::xCommon rules

705.512 Operational conditions and external influences
705.512.2 External influences

In agricultural or horticultural premises, electrical equipment shall have a minimum degree of protection of 1P44,
when used under normal conditions. Where equipment of IP44 rating is not available, it shall be placed in an
enclosure complying with P44,

Socketoutletsshall be installed in position where they are unlikely tmme into contact with combustibieaterial.

Wherethereareconditionsof externalinfluences>AD4, >AE3 and/or>AG1, socketoutletsshallbeprovidedwith
the appropriat@rotection.

Protectionmay also beprovided bythe useof additional enclosuresr by installation inbuilding recesses.

Theserequirements daot applyto residential locations, officeshopsandlocations withsimilar external influences
belongingtoagricultural andhorticulturalpremisesvhere,for socketoutlets,KS 495 applies

Where corrosive substances are present, e.g. in dairies or cattle sheds, the electrical equipment shall be adequately
protected.

705.513 Accessibility
705.513.2 Accessibility by livestock

Electrical equipment generally shall be inaccessible to livestock. Equipment that is unavoidably accessible to
livestock such as equipment for feeding and basins for watering, shall be adequately constructed and installed to
avoid damage by, and to minimize the risk of injury to, livestock.
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705.514 Identification
705.514.9 Diagrams and documentation

705.514.9.3 The following documentation shall be provided to the user oihttallation:
(i) A plan indicating the location of all electricaduipment
(i) The routing of all concealethbles
(i) A singleline distributiondiagram
(iv) An equipotentiabondingdiagramindicatinglocationsof bondingconnections.
705.52 Selection and erection of equipment: Wiring systems
705.522 Selection and erection of wiring systems in relation to external influences

In locations accessible to, and enclosing, livestock, wiring systems shall be erected so that they'areiinaccessible to
livestock or suitably protected against mechanical damage.

Overheadinesshallbeinsulated.

In areasof agricultural premiseswhere vehiclesand mobile agriculturalmachinesare operatedthe following
methods of installation shall be applied:
(i) Cablesshall be buriedn the ground a& depth ofat least 6 mwith added mechanicakotection
(i) Cablesn arable orcultivated ground shalie buried at depth ofat least Im
(i)  Selfsupportingsuspension cableshall be installe@t aheight of ateast 6m.

705.522.10 Special attentioshallbegivento the presencef differentkindsof fauna,e.g.rodents.
705.522.16 Conduit systems, cable trunking systems and-cable ducting systems

Forlocationswherelivestockis kept,externalinfluencesshallbeclassifiedAF4, andconduitsshallhaveprotection
against corrosion of at least Class 2 (medium) for indoor use ‘and Class 4 (high protection) outdoors according to
KS IEC 6138621

Forlocationswherethewiring systemmaybeexposedo impactandmechanicashockdueto vehiclesandmobile
agriculturalmachinesetc,theexternalinfluencesshallbeclassifiedAG3 and:

(i) conduitsshallprovide adegree oprotection againgmpactof 5 Jaccordingto KS IEC 6138621

(i) cable trunking and ducting systems shall provide a degree of protection against impact of 5 J according to
IEC 610842-2-1.

705.53 Selection and erection\of equipment: Isolation, switching and control
Only electricalheatingappliancevith visualindication ofthe operating positiorshallbeused.

705.537 Isolation and “switching
705.537.2 Isolation

Theelectricalinstallationof eachbuilding or partof abuilding shallbeisolatedby asingleisolationdeviceaccording
to Chapter46. |

Meansof isolation of all live conductors,including the neutral conductor,shall be provided for circuits used
occasionally, e.g. during harvest time.

Theisolation deviceshall be clearlynarked according tthe part ofthe installation tavhich theybelong.

Devicesfor isolationandswitchinganddevicesor emergencytoppingor emergencygwitchingshallnotbeerected
where they are accessible to livestock or in any position where access may be impeded by livestock.

705.54 Selection and erection of equipment: Earthing arrangements and protective
conductors

705.544 Protective bonding conductors
705.544.2  Supplementary bonding conductors

Protective bonding conductors shall be protected against mechanical damage and corrosion, and shall be selected
to avoid electrolytic effects.
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For example, the following may hesed:
(i) Hot-dip galvanizedsteelstrip with dimension®f atleast30 mmx 3 mm
(i) Hot-dip galvanized round steel of at least 8 mhiameter
(i) Copperconductohavingaminimumcrosssectionalreaof 4 mn?.

Other suitable materials may be used.
705.55 Selection and erection of equipment: Other equipment
705.553.1  Socket -outlets

Socketoutletsof agriculturalandhorticulturalpremiseshallcomply with:
(i) KSIEC 603091, or
(i) KS IEC 603092 where interchangeabilitg required,or
(i) KS 495providedthe ratecturrent doesiotexceedl3A.

705.56 Safety services

705.560.6 Automatic life support for high density livestock rearing

For high densitylivestockrearing,systemperatingfor thelife supportof livestockshallbetakeninto accountas

follows:

(i) Where the supply of food, water, air and/or lighting to livestock.is not'provided in the event of pdwer
supply failure, a securesourceof supply shall be provided, such as an alternativeor backup supply
(see also Section 551). For the supply of ventilation and lighting units separate final circuits shall be
provided.Suchcircuitsshallonly supplyelectricalequipmennecessarjor the operationof the ventilation

and lighting

(i) Selectivityof themaincircuitssupplyingtheventilationshallbe providedin caseof anyovercurrentand/or |

shortcircuit to Earth

(i)  Whereelectricallypoweredventilationis necessarin aninstallationoneof thefollowing shallbeprovided:

a) A standbyelectricalsourceensuringsufficientsupplyfor ventilationequipmentpr
NOTE: A notice should be placed adjacent to the standby electrical source, indicating that it should be tested

periodically. according to the

manufactureros

i nst

b) temperature and supply voltage-monitoring. This can be achieved by one or more monitoring devices
Thedevice(s)shall provideavisual or audiblesignalthatcanbereadily observedy the userandshall

operate independently from the‘normal supply.
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Metallic grid with at least two
welded joints laid in the floor
to form an extraneous -
conductive -part for the
purpose of equipotential
bonding

On parts of galvanized
steel no copper conductors
are fixed

Only materials resistant
to corrosion are
used for the bonding
arrangement

The mesh
dimensions of the
metallic grid made
of round rods are
approximately

150 mm x 150 mm

Protective conductors (PE/PEN)
Trellised partitions made of steel
Metallic grid
Animal boxes
Foundation earth electrode. or main earth electrode
Parts of steel construction
Watering places, doors
Feedboxes and silos

1
earthing bar ‘ ?QOO'...Q‘
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SECTION 706: CONDUCTING LOCATIONS WITH RESTRICTED MOVEMENT
706.1 Scope

The particularrequirement®sf this sectionapplyto:
(i) fixed equipmenin conductingocationswheremovemenof personss restrictedby thelocation,and
(i) suppliesfor mobile equipment fousein suchlocations.

A conducting location with restricted movement is comprised mainly of metallic or other conductive surrounding
parts, within which it is likely that a person will come into contact through a substantial portion of the body with
the metallic or other conductive surrounding parts and where the possibility of interrupting this contact is limited.

The particular requirements of this section do not apply to locations which allow a person freedom ,of bodily
movemento work, enterandleavethelocationwithout physicalconstraintFor installationanduseof arcwelding
equipment, see IEC 60981 |

This section does not apply to electrical systems used in structures, sets, mobile units etc as used for public or
private events, touring shows, theatrical, radio, TV or film productions and similar activities of the entertainment
industry.

706.41 Protection against electric shock
706.410.3.5 Theprotectivemeasuresf obstaclesandplacingoutof reach(Section417)shallnotbeused. |
706.410.3.10 In aconductingocationwith restrictednovementhefollowing protectivemeasureapplyto circuits

supplying the following curreatsing equipment:
(i) For the supply to a hartakld tool or an item of mobilequipment:
(a) electricalseparatiorfSectiord13),subjecto only oneitemof equipmenbeingconnectedo asecondary
winding of the transformer, or

NOTE: The transformer may have two or more secondangings.

(b) SELV (Section414).
(i) For the supply thhandlamps:
(a) SELV (Section414).1t is permissiblefor the' SELV circuit to supply a fluorescentiuminaire with a
built-in stepup transformer with-electrically separatehdings.
(iii)  Forthesupplyto fixed equipment:
(a) automatic disconnectionof ‘supply (Section 411) with supplementaryprotective equipotential |

bonding Section415.2). The supplementary protective equipotential bonding shall connect exposed
conductiveparts of fixed equipment and the conductive parts of the location, or

(b) by use of Class ll-.equipment or equipment having equivalent insulation (Section 412), provided the
supply circuits have-additional protection by the use of RCDs having the characteristics specified in
Section415.1.7; or

(c) electricalseparatiorfSectiord413),subjecto only oneitem of equipmenbeingconnectedo asecondary
winding of-the isolating transformer, or

(d).SELV (Sectior414),or

(e) PELV (Section 414), where supplementary protective equipotential bonding is provided betwedn all
exposeeconductiveparts,all extraneousonductivepartsinsidethelocation,andthe connectiorof the
PELV system to Earth.
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706.411 Protective measure: Automatic disconnection of supply
7064111  General

706.411.1.1 Only circuits and the protective measuresfor supplying equipment indicated in Section
706.410.3.10 are permitted.

706.411.1.2 If afunctionalearthis requiredfor certainequipmentfor examplemeasuringandcontrolequipment,
supplementary protective equipotential bonding shall be provided between all exposedtiveparts and |
extraneousonductiveparts inside the location and the functional earth.

706.413 Protective measure: Electrical separation

706.413.1.2 The unearthed source shall have simple separation and shall be situated outside the conducting
locationwith restrictedmovementunlessthe sources partof thefixed installationwithin the locationasprovided

by item(iii) of Section706.410.3.10.

706.414 Protective measure: Extra-low voltage provided by SELV or PELV

Sources for SELV and PELV

706.414.3(ii) A source for SELV or PELV shall be situated outside the conducting location with restricted
movement,unlessit is part of the fixed installation within the location as provided by item (iii) of Section
706.410.3.10.

Requirements for SELV and PELV circuits

706.414.4.5 WhereSELV or PELV is used whateveithenominalvoltage,basicprotectionshallbeprovidedby:
(i) basic insulation complying witBection416.1,or
(ii) barriersor enclosuregomplyingwith Section416.2.
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SECTION 708: ELECTRICAL INSTALLATIONS IN CARAVAN / CAMPING PARKS
AND SIMILAR LOCATIONS

NOTE: In order not to mix requirements on different subjects, such as those for electrical installations of caravan parkq with
those for electrical installations inside caravans, refer to: |
- Section708,which concernlectricalinstallationsin caravarparks,campingparksandsimilarlocationsand |
- Section721,which concernglectricalinstallationsin caravansndmotorcaravans. |

708.1 Scope

Theparticularequirementsontainedn thissectionapplyonly to circuitsintendedo supplyleisureaccommodation
vehicles, tents or residential park homes in caravan parks, camping parks and similar locations.

This section does not apply to the internal electrical installations of leisure accommodation vehicles-or mobile or
transportable units.

NOTE 1: Forinstallationsin caravansndmotorcaravansvhich areoperatecat 12V DC, IEC 603647-721 apply: |
NOTE 2: For installationsn caravans anthotor caravang/hich are operatedt voltage®therthan 12V DC, Sectiori721applies. |

NOTE 3: The electrical installations of residential park homes are covered by the general requireii8rié@series
together with the relevant particular requirementK$f6627.

708.3 Assessment of general characteristics
708.31 Purposes, supplies and structure |
708.312 Conductor arrangement and system earthing |

708.312.2 Types of system earthing |

708.313 Supplies |

The nominal supply voltage of the installation for the supply.ofjleisure accommodation vehicles shall not exdeed
230 VAC singlephase or 400 AC threephase or 48 .V DC. |

708.4 Protection for safety
708.41 Protection against electric shock

708.410.3 General requirements

708.410.3.5 Theprotectivemeasuresf obstacleandplacingoutof reach(Sectiond17)shallnotbeused. |

708.410.3.6 The protective measureof non-conductinglocation (Section418.1) and earthfree local
equipotential bondingSection418.2) shall not be used. |

708.411.4 TN system

The connection.of a PME earthing facility to any metalwork in a leisure accommodation vehicle (including a |
caravan).

This doesnot precludethe useof a PME earthingfacility asthemeansof earthingfor otherpurposessuchasto the
installations of permanent buildings.

NOTE: The requirementsf othersectionof Part7 mayalsoapply.
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708.415 Additional protection
708.415.1 Residual current protective devices (RCDs)

Everysocketoutletshallbeindividually protectecoy anRCD havingaratedresidualoperatingcurrentnotexceeding
30 mA. Devices selected shall disconnect all live conductors.

A final circuit intended for the fixed connection of a supply to a mobile home or a residential park home shall be
individually protected by an RCD having a rated residual operating current not exceedinga®@ensible to the
consumer. Devices selected shall disconnect all live conductors.

NOTE: Thisfinal circuit will be from the connection/meteringoint to the consumerandnot the distributioncircuit to the
connection/meteringoint.

708.5 Selection and erection of equipment

708.512 Operational conditions and external influences
708.512.1.1 Presence of water (AD)

Equipment shall be selected with a degree of protection of at least IPX4 in order to protect against water splashes
(AD4).

708.512.1.2 Presence of solid foreign bodies (AE)
Equipment shall be selected or provided with a degree of protection of atleast IP4X in order to protect agaipst the
ingress of very small objects (AE3).

708.512.2 External influences

NOTE: In acaravarparkor campingpark,specialconsiderations givento the protectionof people dueto thefactthat

thehumanbody maybein contactwith earthpotential,to the protectionofwiring dueto tentpegsor groundanchorsandto the
movement of heavy or high vehicles.

708.512.2.1.3 Impact (AG)

Equipment installed in a campsite shall be protected against mechanical damage (impact of high severity AG3).
Protection of the equipment shall be afforded-by one or more of the following:

- the position or location shall be selected to avoid damage by any reasonably foresgwsatle
- local or general mechanical protection shalpbavided

- equipmenshallbeinstalledthatcomplieswith aminimumdegreeof protectionagainsexternaimechanical
impact of IKO8 (se¢EC 62263.

708.521 Types of wiring system
Wiring systems in caravan parks |

Thepreferrednethodof supplyfor feedingthecaravarpitchor tentpitchelectricalsupply
equipment is by means of underground distribution circuits.

Underground cables

An“undergroundlistribution circuit shall, unlessprovidedwith additionalmechanicalprotection,be buried at a
sufficientdepthto avoidbeingdamagede.g.by tentpegsor groundanchorsor by the movemenbf vehicles.

NOTE 1: A depthof 0.6 m is generallyconsiderecasa minimumdepthto fulfil this requirementAlternatively,the cablemay
beinstalledoutside thepitch orother areavheretent peg®r groundanchoranaybedriven.

NOTE 2: For conduit systems buried underground, S84 EC 6138624.
708.521.7.3 Overhead cables and overhead insulated conductors
Every overhead conductor shall be insulated.

Polesandothersupportdor overheadviring shallbelocatedor protectedsothattheyareunlikely to be damaged
by any foreseeable movementwehicles.

Everyoverheadtonductoishallbeataheightabovegroundof notlessthan6 min all areasubjecto themovement
of vehicles and 3.5 m in all other areas.
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708.53 Protection, isolation, switching, control and monitoring
708.533 Devices for protection against overcurrent

Every sockebutlet shall be individually protected by an overcurrent protective device, in accordance with the
requirements of Chapter 43.

A fixed connectionfor a supplyto a mobile homeor residentialpark homeshall be individually protectedby an
overcurrenprotectivedevice,in accordancevith therequirement®f Chapterd3.

708.537 Isolation and switching
708.537.2 Isolation
708.537.2.1 General

708.537.2.1.1 At leastonemeansof isolationshallbeinstalledin eachdistributionenclosureThis deviceshall
disconnect all live conductors.

708.55 Other equipment |
708.55.1 Socket -outlets

708.55.1.1 Every sockebutlet or connector shall either compijth:

- KS IEC 603092 andshall be interlockedand classifiedto clause6.1.50f KS'IEC 603091 to preventthe
socketcontactdeinglive whenaccessibleor

- bepartof aninterlockedself-containedoroductcomplyingwith KSIEC 603094and classifiedto clauses
6.1.101and6.1.102 ofKS IEC 6030%4to preventhe socketontactdbeing livewhenaccessible.

708.55.1.2 Caravarpitch electricalsupplyequipmenshallbelocatedadjacento the pitchandnotmorethan20
m from the connection facility on the leisure accommodation vehicle or tent when on its pitch.

708.55.1.3 In order to avoid any hazard due to long connection cables, no more than 4 catbest shall be
grouped together in any one enclosure.

708.55.1.4 Every caravan pitch or tent pitch shall be supplied by at least one -snthett
708.55.1.5 Thecurrentratingof socketoutletsshallbenotlessthan16A.

708.55.1.6 The lowest part of any.socketitlet shall be placed at a height between 0.5 m and 1.5 m from the
ground. In speciatasef extremeenvironmentatonditions,it is permittedto exceedhe statedmaximumheight
of 1.5 m. In such cases, special measures shall be taken to allow the safe insertion and withdrawal of plugs.

NOTE: Thiscanbenecessarif thecaravarparkor campingparkis atrisk of beingfloodedor if eitherlocationis usedduring
winter afterheavysnowfalls.

708.55.1.7 Switchgear.and controlgear assemblies used in caravan/tent pitch supplies shall comply with the
requirements oKS/EC 614397.

708.553.1 Plugs and socket -outlets

708.553.1.8 Each sockebutlet and its enclosure forming part of the caravan pitch electrical supply equipment
shall comply with KS IEC 603092 and meet the degreeof protectionof at least IP44 in accordancewith
IEC 60529

708.553.1.14 Socketoutletprotectiveconductorshallnotbe connectedo a PME earthingfacility. |
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Fig 7081 Example of a 2-pole and protective conductor supply system between the caravan
pitch supply equipment and the caravan or motor caravan

NOTE: SeealsoSection721.55.2.6

Site supply

Socket-outlet

@) I——

View of socket tubes View of pins View of terminals
Neutral Line Brown Line Blue
. conductor conductor conductor  Neutral
Line Neutral (e.g.L1)  (e.g.L1)  conductor (N)
conductor conductor
o v ‘ @
Protective Protective Green-and-yellow
conductor (PE) conductor (PE) Protective conductor (PE)

Flexible 3-core cable /
e =
/ e o £ 6 . e e U S . o 5 S P - 6. 2 £ i 0 £ 8 ™

View of terminals

View of contact tubes

View of pins View of terminals
Blue Brown Line Line Neutral Neutral Line Brown Line Blue
Neutral conductor  conductor conductor conductor conductor  conductor  Neutral
conductor (N) (e.g.L1) (e.g.L1) (N)

(N) (e.g.L1) (e.g.L1) conductor (N)
@@ e]e]
&0

Green-and-yellow

Protective Protective Green-and-yellow
Protective conductor (PE) conductor (PE) conductor (PE) Protective conductor (PE)
Connector nnection devi

Caravan inlet

NOTE 1: SeeSection708.55.1.1 for interlockingequirements.
NOTE 2: Typical requirementsor cableextensiorsets.
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Themeansof connectiorbetweerthe caravarpitch socketoutletandtheleisureaccommodatiowehicleshouldbe
an assembly of the following:

- aplug complying withKS IEC 603092 |
- aflexible cabletype to HO5RN-F or HO7RN-F (IEC 605022-21) or equivalent,with a protective |
conductor and having the followirdparacteristics:
- continuoudength25m (+2 m)

- for current rating 16A, minimum crossctional area: 2.5 nfmFor a higher current rating, the cross
sectionalareamustbe chosersothatsecureripping of the overcurrenprotectivedeviceis achievedat
the lowest fault current calculated at the end of the cable extension set

- conductordo beidentifiedin accordancevith Table51 |
- aconnector complying witlKS IEC 603092.
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SECTION 709: MARINAS AND SIMILAR LOCATIONS
709.1 Scope

The particularrequirementf this sectionare applicableonly to circuits intendedto supply pleasurecraft or
houseboats in marinas and similar locations.

NOTE 1: In this sectionmarinameansmarinaandsimilar locations'. |

The particular requirements do not apply to the supply to houseboats if they are supplied directly from the public
network.

The particularrequirementslo notapplyto theinternalelectricalinstallationsof pleasurecraft or houseboats.
NOTE 2: Forelectricalinstallationsof pleasurecraft seelEC 60092507.

Theelectricalinstallationsof houseboatshallcomplywith the generarequirementsf theseSectiors together
with the relevant particular requirements of Part 7.

For the remainder of the electrical installation of marinas and similar locations the general requirements of these
Sectiors together with the relevant particular requirements of Part 7 apply.

709.3 Assessment of general characteristics
709.313 Supplies

709.313.1.2 Thenominalsupplyvoltageof theinstallationfor the supplyto pleasureeraft or houseboatshallbe
230 V AC singlephase or 400 V AC threghase. |

709.41 Protection against electric shock
709.410.3 General requirements
709.410.3.5 Theprotectivemeasuresf obstaclesandplacingout ofreach(Section417)shallnotbeused. |

709.410.3.6 The protective measureof nonconductinglocation (Section418.1) and earthfree local
equipotential bondingSection418.2) shall not be used. |

709.411.4 TN system
Connection of a PME earthing facility to.any metalwork in a b®atohibited |
Thisdoesnotprecludethe useof a PME earthingfacility asthe meansof earthingfor otherpurposessuchasto the

installations of permanent buildings.
NOTE: The requirementsf othersectionof KS 6627 may alsoapply.

709.5 Selection and erection of equipment

709.512 Operational conditions and external influences
709.512.2 External influences

For marinas;particular attentionis given in this sectionto the likelihood of corrosiveelementsmovementof
structuresmechanicatlamagepresencef flammablefuel andtheincreasedisk of electricshockdueto:

(i) .~ presence ofvater
(i) reduction in bodyesistance
(il) “eontact of the body with Eartbotential.

709.512.2.1.1 Presence of water (AD)

In marinasequipmeninstalledon or abovea jetty, wharf, pier or pontoonshallbe selectedasfollows, accordingo
theexternalinfluenceswhichmaybe present:

(i) Watersplashe¢AD4): IPX4
(i) Waterjets(AD5): IPX5
(i)  Waterwaves(ADG): IPX6.

Page B4



709.512.2.1.2 Presence of solid foreign bodies (AE)

Equipment installed on or above a jetty, wharf, pier or pontoon shall be selected with a degree of protection of at
least IP3X in order to protect against the ingress of small objects (AE2).

709.512.2.1.3 Presence of corrosive or polluting substances (AF)

Equipmeninstalledon or aboveajetty, wharf, pier or pontoonshallbe suitablefor usein the presencef atmospheric
corrosive or polluting substances (AF2). If hydrocarbons are prés§edtis applicable.

709.512.2.1.4 Impact (AG)

Equipmentinstalledon or abovea jetty, wharf, pier or pontoonshall be protectedagainstmechanicaldamage

(impact of medium severit%G?2). Protection shall be afforded by one or more of the following: |
(i) The position or location selected to avoid being damaged by any reasonably foresagadile

(i) The provision of local or general mechanipadtection

(i)  Installingequipmentomplyingwith aminimumdegreeof protectionfor externalmechanicaimpactIK08
(seelEC 62262.

709.521 Types of wiring system
709.521.1 Wiring systems of marinas

709.521.1.4 Thefollowing wiring systemsaresuitablefor distributioncircuitsof marinas:
(i) Undergrounctables
(i) Overheadtablesor overheadnsulatedconductors

(iii) Cables with copper conductors and thermoplastic or elastemeric insulation and sheath installed within an
appropriate cable management system taking into account external influences such as movement, impact,
corrosion and ambient temperature

(iv) Minerakinsulatedcableswith a PVC protectivecovering
(v) Cableswith armouring anderving ofthermoplastic oelastomerignaterial
(vi) Othercablesandmaterialshatareno lesssuitablethanthoselistedabove.

709.521.1.5 Thefollowing wiring systemsshallnot beusedon or abovea jetty, wharf, pier or pontoon:

(i) Cablesin free air suspended from.orincorporating a support wire, e.g. as installation methods Nos. 35 and
36 in Table 4Arefer to Appendix 4n KS 6625)

(i) Non-sheathedablesn cablemanagemergystems
(iii) Cableswith aluminiumconductors
(iv) Mineral insulatedables.

709.521.1.6 Cablesshallbeselectedandinstalledsothatmechanicalamagedueto tidal andothermovemenbf
floating structuress prevented.

Cablemanagemergystemshallbeinstalledto allow thedrainageof waterby drainageholesand/orinstallationof
the equipment on.an‘incline.

709.521.1.7 Underground cables

Undergrounddistribution cablesshall, unlessprovided with additional mechanicalprotection, be buried at a
sufficientdepthto avoidbeingdamagede.g.by heavyvehiclemovement.

NQOTE: A depthof 0.5m is generallyconsiderechsa minimumdepthto fulfil this requirement.
709.521.1.8 Overhead cables or overhead insulated conductors
All overheadconductorsshallbeinsulated.

Poles and other supports for overhead wiring shall be located or protected so that they are unlikely to be damaged
by any foreseeable vehicle movement.

Overheadtonductorshallbeataheightabovegroundof notlessthan6 min all areasubjectedo vehiclemovement
and 3.5 min all other areas.
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709.531 Devices for fault protection by automatic disconnection of supply
709.531.2 RCDs

Socketoutletsshallbeprotectedndividually by anRCD havingthecharacteristicspecifiedin Section415.1.1.
Devicesselectedshalldisconnect alpoles,includingtheneutral.

Final circuitsintendedfor fixed connectiorfor the supplyto houseboatshallbe protectedndividually by anRCD
havingthe characteristicspecifiedin Section415.1.1.The deviceselectedshalldisconnectll poles,including the
neutral.

709.533 Devices for protection against overcurrent

Each sockebutlet shall be protected by an individual overcurrent protective device, in accordance /‘with the
requirements of Chapter 43.

A fixed connectiorfor supplyto eachhouseboashallbeprotectedndividually by anovercurrenprotectivedevice,
in accordancevith therequirement®f Chapter43.

709.537 Isolation and switching
709.537.2 Isolation

709.537.2.1 General

709.537.2.1.1 At least one means of isolation shall be installed in each distribution cabinet. This switching
device shall disconnect all live conductors including the neutral conductor. One isolating switching device for a
maximum of four sockesdutlets shall be installed.

709.55 Other equipment
709.553.1 Plugs and socket -outlets

709.553.1.8 Socketoutlets shall comply witlkKS IEC 603091 above 63 A anKS IEC 603092 up to 63 A.
Every sockebutlet shall meet the degree of protection of at least IP44 or such protection shall be provided by an
enclosure.

WherethecodesAD5 or AD6 areapplicablehedegreeof protectionshallbeatleasteitherlPX5 or IPX6 respectively.
709.553.1.9 Everysocketoutletshallbelocatedascloseaspracticableo the berthto be supplied.
Socketoutlets shall be installed in the distribution board or in separate enclosures.

709.553.1.10 In orderto avoidanyhazarddueto long connectiorcords,amaximumof four socketoutletsshallbe
grouped together in one_enclosure.

NOTE: SeeFigure709.3regardingthe recommended instructiomoticeto be placedin marinasadjacent teeachgroup of
socketoutlets.

709.553.1.11 One sockebutlet shall supply only one pleasure crafhouseboat.

709.553.1.12'In generalsingle phasesocketoutletswith ratedvoltage200V i 250V andratedcurrent16A shall
be provided:

Wheregreaterdemandsareenvisagedocketoutletswith highercurrentratingsshallbe provided.

709.553.1.13 Socketoutlets shall be placed at a height of not less than 1 m above the highest water level. In the
case of floating pontoons or walkways only, this height may be reduced to 300 mm above the highest water level
provided that appropriate additional measures are taken to protect against the effects of splashing.
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709.553.1.14 Socketoutletprotectiveconductorshallnotbe connectetb a PME earthingfacility.

Figs 709.1 & 2 Examples of methods of obtaining supply in marinas

Fig 709.11 Connection to a single -phase mains supply with RCD
Main Switch '
Residual current device
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Fig 709.21 Connection to athree-phase mains supply with RCD

Main Switch Residual current device
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Fig 709.31 Example of an instruction notice to be placed in marinas

NOTE 1: It is recommended that the marina operator provides every pleasure craft operator who wishes to connect a pleasure
craft to an‘electrical supply with an-tip-date copy of this instruction notice.

NOTE 2: The instruction-notice should contain, at least ftflewing:
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INSTRUCTIONS FOR ELECTRICITY SUPPLY

BERTHING INSTRUCTIONS FOR CONNECTION TO SHORE SUPPLY

This marina provides power for use on your pleasure craft with a direct connection to
the shore supply which is connected to Earth. Unless you have an isolating transformer
fitted on board to isolate the electrical system on your craft from the shore supply
system, corrosion through electrolysis could damage your craft or surrounding craft.

ON ARRIVAL

0] Ensure the supply is switched off and disconnect all current-using equipment
on the craft, before inserting the craft plug. Connect the flexible cable firstly at
the pleasure-craft inlet socket and then at the marina socket-outlet.

(i) The supply at this berth is * V, * Hz. The socket-outlet will accommodate a
standard marina plug colour * (technically described as KS IEC 60309-2, position 6 h).

(iii) For safety reasons, your craft must not be connected to any other socket-
outlet than that allocated to you and the internal wiring on your craft . must
comply with the appropriate standards.

(iv) Every effort must be made to prevent the connecting flexible cable from falling
into the water if it should become disengaged. For this purpose, securing hooks
are provided alongside socket-outlets for anchorage at a loop of tie cord:

(V) For safety reasons, only one pleasure-craft connecting cable supplying one
pleasure craft may be connected to any one socket-outlet.

(vi) The connecting flexible cable must be in one length, without signs of damage,
and not contain joints or other means to increase its length.

(viiy  The entry of moisture and salt into the pleasure-craft inlet socket may cause a
hazard. Examine carefully and clean the plug @and socket before connecting
the supply.

(viii) It is dangerous to attempt repairs or alterations. If any difficulty arises, contact
the marina management.

BEFORE LEAVING
0] Ensure that the supply is switched “off and disconnect all current-using
equipment on the craft, before the 'connecting cable is disconnected and any tie
cord loops are unhooked.
(i) The connecting flexible cablexshould be disconnected firstly from the marina
socket-outlet and then from the pleasure-craft inlet socket. Any cover that may
be provided to protect the inlet from weather should be securely replaced. The
connecting flexible( cableshould be coiled up and stored in a dry location
where it will not be damaged.

* appropriatdiguresandcoloursto beinserted:

nominally230V 50 Hz blue- singlephaseand
nominally 400 V 50 Hz redthreephase

Note: The voltage and frequency for the instruction shall be fllepgending on the

levels used in thmstallation

Page B8



SECTION 710: MEDICAL LOCATIONS
710.1 Scope

The particular requirements of this section apply to patient healthcare facilities, such as, hospitals, private ¢linics,
medical and dental practices, healthcare centres and dedicated medical rooms in the workplace to providg for the
safety of patients and medical staff.

In theseareagherisk to patientss increasediueto:
- thereduction in body resistance, since the skiofien cut or brokerand
- thethreatfrom failure of the supply,especiallyto life supportingequipment.

This sectionalsoappliesto electricalinstallationsn locationsdesignedor medicalresearcton patients.
The requirements of this section do not apply to medical electrical (ME) equipment.

NOTE 1: Therequirement®f othersectionsof KS 6627 mayalsoapply.

NOTE 2: It maybenecessaryo modify the existingelectricalinstallation,in accordancevith this Standardwhenachangeof
utilization of the location occurs. Special care should be taken where intracardiac and/or-life supporting procedures
are performed in existing installations.

NOTE 3: Where applicablethis Standard can aldee used in veterinarfinics.
NOTE 4: For ME equipment and MBEystems, refer to tH€S IEC 60601series.

NOTE 5: Careshouldbetakensothatotherinstallationsdo notcompromisehelevel of safetyprovidedby installationsmeeting
the requirements of this section.

710.3 Assessment of general characteristics

In order to determine the classification and Group number of a medical location, it is necessary that the relevant

medicalstaff indicatewhich medicalproceduresvill takeplacewithin thelocation.Basedon theintendeduse,the

appropriate classification for the location shall be determined:

NOTE 1: Classification of a medical location is related to-the type of contact between applied parts and the patient, the threat
to the safetyof the patientowing to a discontinuity(failure) of the electricalsupply,aswell asthe purposeor which
the location is used. (Guidance on the allocation of a Group number and classification of safety services for medical
locations is shown in Annex A710.)

NOTE 2: To provide protection of patients from possible electrical hazards, additional protective measures are applied in
medicallocations.Thetype anddescriptionof thesehazardsanvary accordingto the treatmenbeingadministered.
The purpose for which a location:is to be used may justify areas with different classifications (Group 0, 1 or 2) for
different medical procedures.

NOTE 3: Applied partsaredefinedby the particularstandard$or ME equipment.

NOTE 4: Where a medical location may be usedfor different medical proceduregshe requirementsof the higher Group
classificatiorshouldbe applied;referto AnnexA710.

710.31 Purposes, supplies and structure |
710.312.2 Types of system earthing

PEN conductors.shall not be used in medical locations and medical buildings downstream of the main distribution
board.

710.313 Supplies
710.313.1 General

In medical locations, the distribution system shall be designed and installed to facilitate the automatic changeover
from the main distribution network to the electrical safety source feeding essential loads, as req@estidyy
560.5in KS 6625.
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710.4 Protection for safety

710.41 Protection against electric shock
710.410.3 General requirements

710.410.3.5 Theprotectivemeasuresf obstaclesandplacingout of reach(Section417)shallnotbeused. |

710.410.3.6 The protective measures of noanducting location Section418.1), eartHree local equipotential
bonding(Section418.2)and electricalseparatiorfor the supplyto morethanoneitem of currentusingequipment
(Section418.3) shall not be used. |

NOTE: A medicallT systemdoesnot useelectrical separation dse solemeansof protectionagainst electrishock.

710.411.3 Requirements for fault protection |

710.411.3.2 Automatic disconnection in case of a fault

710.411.3.2.1 Care shall be taken so that simultaneous use of many items of equipment connected to th¢ same
circuit cannot cause unwanted tripping of the residual current protective device (RCD).

In medical locations of Group 1 and Group 2, where RCDs are required, onhATagmrding tcKS IEC 61008 |
andKS IEC 61009%r Type B according toEC 62423shall be selected, depending on the possible fault currégnt
arising. Type AC RCDs shall not be used.

710.411.3.2.5 In medical locations of Group 1 and Group 2, the voltage \presented between simultanepusly
accessible exposembnductiveparts and/or extraneowsnductiveparts shall not.exceed 25AC or 60 V DC.

7104114 TN system |

Additional protectionby RCDshavingthe characteristicspecifiedin'Section415.1.1shallbe used:

() infinal circuitsof Groupl with ratedcurrentnotexceeding@2 A andbelow,and

(i) infinal circuitsof Group2, exceptthoseof themedicall T-systemspecifiedin Section710.411.6.
NOTE: Itisalso permissible tase RCDsbove 32 in-Group llocations.

7104115  TT system

In medicallocationsof Group1 andGroup2, REDsshallbe usedasprotectivedevices exceptfor circuitsof anIT
systenmspecifiedin Section710.411.6.

710.411.6 IT system

In Group 2 medical locations.of an IT system, including the measuf®sctibn710.411.6.3.1, 710.411.6.3.2 and
710.512.1.1, shall be «used for final circuits of ME equipment and ME systems intended for life support and
surgical applications within the patient environment, excluding:

(i) equipmentwith a rated power greater tBalA
(i) X-ray equipment
(i) thesupplyof movement®f fixed operatingables.

Foreach group ofoomsserving thesame function, deast one medicadl system imecessary.

NOTE 1: The listof circuitsin (i) to (iii) above isnotexhaustive.

NOTE 2: For illustration of a typical theatre layout refer to Figdi®.2.

NOTE 3: A systemconstructedo therequirement®f Section710.411.6s knownasamedicallT system.

710.4116.31  For each group of rooms serving the same function, at least one medical IT system is necessary.

The IT system shall be equipped with an insulation monitoring device (MHED) in accordance wittAnnex A
and Annex B oKS IEC 615578.

For each medical IT system, an audible and visual alarm system, incorporating the following components, shall
beprovided so that can be permanentiyonitored by the medicataff and any alarmeported to technicataff:
(i) A green signal lamp to indicate norngleration

(i) A vyellow signal lamp which lights when the minimum value set for the insulation resistance is reached. It
shall not be possible for this light to be cancelled or disconnected
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(i) An audible alarm which sounds when the minimum value set for the insulation resistance is reached. This
audible alarm may be silenced

(iv) Theyellow signalshall extinguish omemoval of thefault andwhen the normatondition isrestored.

Documentation shall be easily readable in the medical location and iirsthadle:
(v) the meaning of each type of signaihd
(vi) theprocedurego befollowedin caseof analarmatfirst fault.

710411.6.32  Monitoring of overload and high temperature for thetdi@nsformer igequired.

710.411.6.3.3 In addition to an insulation monitoring device, consideration shall be given to the installation of
fault location systems which localize insulation faults in any part of the medical IT system.

Theinsulation fault location system shall imeaccordance witiKS IEC 615579.
710411.7  Functional extra-low voltage (FELV)

In medical locations, functional exttaw voltage (FELV) shall not be used as a method of protection agaipst
electric shock.

710.414 Protective measure: Extra-low voltage provided by SELV or PELV

710.414.1 General

WhenusingSELV and/orPELYV circuitsin medicallocationsof Groupl andGroup2, thenominalvoltageapplied

to currentusing equipment shall not exceed 25A¢ rms or 60 V ripplefree DC. Protection by basic insulation|
of live parts as required bection416.1 or by barriers or enclosures as requiredsegtion416.2, shall be
provided.

710.414.4.1 In medicallocationsof Group 2, where PELV is used,exposeeconductivepartsof equipment,
e.g.operating theatre luminaires, shall be connected to the eircuit protectidector.

710.415.1 Additional protection: RCDs |
Whereamedical ITsystemis used,additional protectioiy mean®f anRCD is notrequired. |

710.415.2 Additional protection: Supplementary protective equipotential bonding |

710.415.2.1 In each medical location of Group 1 and Group 2, supplementary protective equipotential borjding
shallbeinstalledandthe supplementarpondingconductorshallbe connectedo the equipotentiabondingbusbar

for the purpose of equalizing potential,differences between the following parts, which are located or that may be
moved into the “dpatient environment 0: |

(i) Protectiveconductors
(i) Extraneousconductiveparts
(i) Screeningagainstlectricalinterferencdields, if installed
(iv) Connectiorto conductivefloor grids,if installed
(v) Metalscreen®f isolating transformersjia theshortest routéo theearthingconductor.

Supplementary equipotential bonding connection points for the connection of ME equipment shall be availgble in
Group 2 and-should also be considered in Group 1 medical locations.

Thedesigneiin consultatiorwith theendusershalldeterminghe appropriatsaumberof supplementargquipotential
bonding connections.

NOTE 1: In a Group 1 medical location, a minimum of one supplementary equipotential bonding connection point per patient
location is recommended. In a Group 2 medical location, a minimum number of four supplementary equipotential
bondingconnectiorpointsbut notlessthan25 % of thetotal numberof individual medicallT socketoutletsprovided
per patient location is recommended.

NOTE 2: Manufacturersof fixed conductivenon-electrical patientsupportssuch as operatingtheatretables,physiotherapy
couchesanddentalchairsmayrequiretheequipment tde connectedo theequipotentiabondingconductor.

710.415.2.2 In medical locations of Group 1 and Group 2, the resistance of the protective conductors between
the earth terminal of any socketitlet (or fixed equipment) and any exposeuhductivepart and/or extraneous
conductivepartshallbesuchthatthevoltagesgivenin 710.411.3.2.&renotexceededandthemeasuredesistance
between the earth terminal of any soegetlet (or fixed equipment) and any extranecaaductivepart shall not
exceed 0.2 q.
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NOTE: In TN and TT systems,a value of 25 V AC or 60 V DC may be obtainedby the provision of protective |
equipotentialbonding in conjunctionwith circuit protective conductorsfor the particular circuit. In the caseof
TT systems a satisfactory value ok Rill also be required.

710.415.2.3 The equipotential bonding busbar shall be located in or near the mledat&n. |

a crosssectional area greater than or equal to the largest-seasional area of any conductor connected to t

The equipotentialbondingbusbarshall be connectedo the systemearthingusing a protectiveconductorhaving
e
equipotential bonding busbar.

Connections shall be so arranged that they are accessible, labelled, clearly visible and can be indivjdually
disconnected.

NOTE: | t is recommended that radi al wiring patterns ‘ar¢ used
disturbances.

be installed. In medical locations of Group\& Fault Detection Devices (AFDDs) shall be used subjectto ar

710.421.1.201 In medical locations of Group 1 andd2c Fault Detection Devices (AFDDs) are notrequired t
isk
assessment.

710.444 Measures against electromagnetic disturbances

Special considerations have to be made concerning electromagnetic interference (EMI) and electromagnetic
compatibility (EMC).

710.5 Selection and erection of equipment

710.51 Common rules
710.511.1 Distribution boards

Distributionboardsshallmeettherequirementsf IEC 61439series. |

Distributionboardsfor Group2 locationsshallbeinstalledin closeproximity to theareagheyserveandbeclearly
labelled.

710.512 Operational conditions and external influences

710.512.1 Operational conditions

710.512.1.1 Transformers for medical \IT systems |
Transformers shall be in accordance viKiB IEC 615582-15, installed in close proximity to the medical location

and with the following additional.requirements:

(i) Theleakagecurrentofthe outputwindingto earthandtheleakagecurrentof theenclosurewhenmeasured
in no-loadconditionandwith thetransformesuppliedatratedvoltageandratedfrequencyshallnotexceed
0.5mA

(i) At least one singkphase transformer per room or functional group of rooms shall be used to form the
medicallT. systemdgor mobileandfixed equipmentTheratedoutputshallbenotlessthan0.5kVA andshall |
notexceedLOkVA. Whereseveratransformergareneededo supplyequipmenin oneroom,theyshallnot
be.connected in parallel

(iii) 1fthesupplyof threephasdoadsviaamedicall T systemis alsorequired aseparatéhreephasdransformer |
shall’'be provided for this purpose.

For monitoring se&ection710.411.6.3.1.
Capacitorshallnotbeusedin transformergor medicallT systems.
710.512.1.2 Power supply for medical locations of Group 2

In caseof a faultor afailure of supply,atotal lossof powerin a Group2 medical locatiorshallbe prevented.

710.512.2.1 Explosion risk

Electrical devices, e.g. socketitlets and switches, installed below any medgzs outlets for oxidizing or
flammablegaseshallbelocatedat a distanceof atleast0.2 m from the outlet(centreto centre),soasto minimize
the risk of ignition of flammable gases.
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NOTE: Requirementfor ME equipmentfor usein conjunctionwith flammable gasesand vapoursare containedin
KS IEC 60601

710.514.9 Diagrams and documentation

710.514.9.1 Plansof theelectricalinstallationtogethemwith recordsdrawings wiring diagramsandmodifications
relating to the medical location, shall peovided.
Information provided shall include but not be limitied

(i) singleline overview diagramsshowingthe distribution systemof the normal power supply and power
supply for safety services in a sindiee representation

(i) distribution board block diagrams showing switchgear and controlgear and distribution boards in a single
line representation

(i)  schematidiagramsof controls
(iv) theverificationof compliancewith therequirement®f standards

(v) functional description for the operation of the safety power supply services and of the safety power supply
system.

710.52 Selection and erection of wiring  systems

Any wiring systemwithin Group2 medicallocationsshallbe exclusivelyfor the useof. equipmentandaccessories
within those locations.

710.53 Protection, isolation, switching, control and monitoring

710.531.2 Overcurrent protective devices - protection of wiring systems in medical locations |
of Group 2

Overload current protection shall not be used in either the primary or secondary circuit of the transformer of a
medical IT system.

Overcurrenprotectionagainstoverloadandshortcircuitcurrentss requiredfor eachfinal circuit.

NOTE 1: Overcurrentprotectivedevices(e.g. fuses)maybe usedin the primary circuit of the transformerfor shortcircuit
protection only.

NOTE 2: Fig 710.3 shows typical medicalT systemarrangement.
710.531.3 RCDs |

710.531.3.2 Socket -outlets protected by RCDs |

For eachcircuit protectedoy anRCD havingthe characteristicspecifiedin Section415.1.1,consideratiorshall be
given to reduce the possibility of unwanted tripping of the RCD due to excessive protective conductor currents
produced by equipment during'normal operation.

710.537 Isolation and switching

710.537.1 General

Automatic changeover devices shall comply vltB IEC 609476-1 and shall be arranged so that safe separation
between supply lines is maintained.

710.55 Other equipment

710.553.1  Socket -outlet circuits in the medical IT system for medical locations of Group 2

Socketoutletsintendedo supplyME equipmenshallbeunswitched.

At eachp a t i ptanebf@reatmente.g.bedheadsheconfigurationof socketoutletsshallbe asfollows:
(i) Each sockebutlet supplied by an individually protected circuit,
(i) severakocketoutletsseparatelysuppliedby a minimumof two circuits.

Socketoutletsusedon medicall T systemsshallbe colouredblueandbe clearlyandpermanentlynarkedé Me d i ¢ a |
Equi pment Onl yéo. |
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710.559 Luminaires and lighting installations

In medicallocationsof Group1 andGroup2, atleasttwo differentsourcef supplyshallbe provided.Oneof the
sources shall be connected to the electrical supply system for safety services.

710.56 Safety services

A powersupplyfor safetyservicess requiredwhichwill maintainthesupplyfor continuousoperatiorfor adefined
period within a preset changeoveaime.

Thesafetypowersupplysystenshallautomaticallytakeoverif thevoltageof oneor moreincominglive conductors,
at the main distribution board of the building, has dropped for moreOthanand by mor¢han 10 %in regard.to
the nominal voltage. |

NOTE: A list of examplesvith suggestedeinstatementimesis givenin TableA710 of AnnexA710. |
710.560.4 Classification

Classificationof safetyservicess givenin Section560.4.10f KS 6625.

NOTE: Safetyservicegrovidedfor locationshavingdiffering classificationshould meethatclassification whictgivesthe
highest security o$upply.

710.560.5.5 General requirements for safety power supply sources of Group l.and Group 2

Primarycellsare notallowedassafetypowersources.

An additionalmainincomingpowersupply,from thegenerabowersupply;is.not regardedisa sourceof the safety
power supply.

Theavailability (readines$or service)of safetypowersourceshallbemonitoredandindicatedata suitablelocation.

710.560.5.6 In caseof afailure of the generalpowersupplysourcethe powersupplyfor safetyservicesshallbe
energizedo feedthe equipmentstatedin Sectiors 710.560.6.1.10 3'with electricalenergyfor a definedperiod of
time and within a predetermined changeover period:

710.560.5.7 Where socketoutlets are supplied from the safety power supply sourcethey shall be readily
identifiableaccordingto their safetyserviceslassification
710.560.6 Electrical sources for safety services

710.560.6.1 Detailed requirements: for safety power supply services
NOTE: Also refer toSection710.560.5.5.

710.560.6.1.1 Power supply, sources with a changeover period less than or equal to 0.5 s
In the event of a voltage failure‘on one or more line conductors at the distribution board, a safety power supply
source shall be used and be capable of providing power for a periota$ted Hor the following:

() Luminairesof operatingtheatretables

(i) ME equipmentontainindight sourcedeingessentiafor theapplicationof theequipmentg.g.endoscopes,
including associated essential equipment, e.g. monitors

(ii)  Life-supporting MEequipment.

Thedurationof 3 h may bereducedto 1 h for items(ii) and (iii) if a powersourcemeetingthe requirement®of
Section710.560.6.1.2 is installed.

Thenormal power supply shall be restored within a changeover period not exdeéding
710.560.6.1.2 Power supply sources with a changeover period less than or equal to 15 s

Equipment meeting the requirementsSactiors 710.560.9.1 and 710.560.11 shall be connected within 15 s to a
safety power supply source capable of maintaining it for a minimum period of 24 h, when the voltage of one or
more live conductors at the main distribution board for the safety services has decreased by more than 10 % of the
nominal value of supply voltage and for a duration greater than 3 s.
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710.560.6.1.3 Power supply sources with a changeover period greater than 15s

Equipment, other than that covered Bgctiors 710.560.6.1.1 and 710.560.6.1.2, which is required for the
maintenance of healthcare installations, shall be connected either automatically or manually to a safety|power
supply source capable of maintaining it for a minimum period of d4is.equipment may include, for example:

(i) Sterilizationequipment

(i) Technical building installations, in particular air conditioning, heating and ventilation systems, building
services and waste disposal systems

(i)  Coolingequipment
(iv) Cateringequipment
(v) Storage batterghargers.

710.560.7 Circuits of safety services

The circuit which connects the power supply source for safety services to the main distribution board shall be
considered a safety circuit.

710.560.9 Emergency lighting systems
710.560.9.1 Safety lighting

In the eventof mainspowerfailure, the changeoveperiodto the safetyservicessourceshallnotexceedl5s. The
necessary minimum illuminance shall be provided forfdfiewing:

(i) Emergencyighting andexit signs

(i) Locationsfor switchgeamandcontrolgeafor emergencygeneratingetsfor maindistributionboardsof the
normal power supply and for power supply for safety services

(i) Rooms in which essential services are intended. In each such room at least one luminaire shall be supplied
from the power source for safety services

(iv) Locationsof centralfire alarmandmonitoringsystems

(v) Rooms of Group 1 medical locations; in each such'room at least one luminaire shall be supplied from the
power supply source for safety services

(vi) Roomsof Group 2 medical locationg;minimumof 90 %of the lighting shall be supplied from the power
source for safety services.
Theluminairesof theescapeoutesshallbearrangedn alternatecircuits.

710.560.11 Other services

Otherservicesvhich mayrequirea safetyservicesupplywith achangeoveperiodnotexceedingdl5 sinclude,for
example, the following:

(i) Firefighterdifts |
(i) Ventilationsystemgor smokeextraction
(i) Paging/communicatiogystems

(iv) ME equipmentusedin Group?2 medicallocationswhich servesfor surgicalor otherproceduref vital
importance Suchequipmentvill bedefinedby responsiblestaff

(v) “Electrical equipmentof medical gas supply including compressedir, vacuum supply and narcosis
(anaesthetics) exhaustion as well as their monitoring devices

(vi) Firedetectionandfire alarms
(vi) Fire extinguishingystems.

710.6 Inspection and testing

NOTE: The testingof equipmentconnectedo the electricalinstallationis outsidethe scopeof this document.For ME
equipment refer t¢EC 62353

710.64 Initial verification |

710.641 General |

Thedatesandresultsof eachverificationshallberecorded.
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The testsspecifiedbelow underitems (i) to (iii), in additionto the requirementof Chapter64 of KS 6626, shall e
carriedout, bothprior to commissioningnd afterlteration orrepairsandbefore recommissioning:

(i) Complete functional tests of the insulation monitoring devices (IMDs) associated with the medical IT
system including insulation failure, transformer high temperature, overload, discontinuity and the audible
and/or visual alarms linked to them

(i) Measurementsf leakagecurrentof theoutputcircuit andof theenclosureof themedicall T transformersn
no-loadcondition,asspecifiedby Section710.512.1.1(i)

(i) Measurements to verify that the resistance of the supplementary equipotential bonding is within the limits
stipulated bySection710.415.2.2.

710.65 Periodic inspection and testing |
710.651  General |

NOTE 1: In additionto therequirement®f Chaptei65, the following proceduresrerecommendedt the givenintervals: |

(i) Annually i Complete functional tests of the insulation monitoring devices (IMDs) associated with the
medical IT system including insulation failure, transformer high temperature, overload, discontinuity and
the audible/visual alarms linked to them

(i)  Annuallyi Measurementt® verify thattheresistancef thesupplementarprotectiveequipotentiabonding
is within the limits stipulated b$ection710.415.2.2.

(i) Every3yearsi Measurementsf leakagecurrentof the outputcircuit andof theenclosureof the medical
IT transformersn no-loadcondition,asspecifiedby Section710.512.1:1(i)

Fig 710.1 7 Example of patient environment (KSEC 60601)

i

—— -

7

NOTE: Thedimensionsn thefigure showthe minimumextentof the patientenvironmenin afree surroundingThis applies

where the patientédés position is predetermined; if not

environmentKsS 6622, Definitions).
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Fig 710.217
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ANNEX A710 MEDICAL LOCATIONS
Examplesfor allocation of Group numbersand classificationfor safetyservicesof medicallocations

A definitive list of medical locations showing their assigned Groups is impracticable, as is the use to which
locations(rooms)might be put. The accompanyindist of exampless providedasa guideonly andshouldberead
in conjunctionwith Section710.3.Therequirement®f Section710.3cannotbe satisfiedby usingthistablealone.

TABLE A7107 List of examples

Group Classification
Medicallocation 0 1 2 0.5s > 0.5s
i _ 15s
1 Massageoom X X X
2 Bedrooms X X
3 Deliveryroom X Xa X
4ECG, EEGEHGroom X X
5 Endoscopicoom Xb X Xb
6 Examination or treatmenbom X X X
7 Urologyroom Xb X Xb
8 Radiological diagnostic and therammpm X X X X
9 Hydrotherapyoom X X
10 Physiotherapyoom X X
11Anaesthetiarea X Xa X
12 Operatingheatre X Xa X
13 Operating preparatianom X X2 X
14 Operating plastepom X X2 X
15 Operating recovempom X Xa X
16 Heart catheterizatiolwom X Xa X
17 Intensive careoom X Xa X
18 Angiographic examinatioroom X X2 X
19Haemodialysisoom X X
20 Magnetic resonance imaging (MRbom X X X X
21 Nucleamedicine X X
22 Premature bahyom X Xa X
23 Intermediate Care UnitViCU) X X X
a Specificluminaires,suchasoperatingor procedurdights, that requirea powersupplywithin 0.5sand
life-supportmedicalelectrical equipmerthatrequiresa powersupply within0.5s.
b Not being an operatintpeatre.
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SECTION 711: EXHIBITIONS, SHOWS AND STANDS

711.1 Scope

Theparticularrequirement®f this sectionapplyto thetemporaryelectricalinstallationsin exhibitions,showsand
stands (including mobile and portable displays and equipment) to protect users. Unless specifically stated, this
section does not apply to exhibits for which requirements are given in the relevant standards.

This sectiondoesnot applyto thefixed electricalinstallationof thebuilding, if any,in whichtheexhibition,show
or stand may takplace.

This sectiondoesnot applyto electricalsystemsasusedin structuressets,mobile unitsetcas usedor publicor
privateeventstouring shows theatrical,radio, TV or film productionsandsimilar activitiesof the entertainment
industry.

Therequirement®f othersectionsf Part7 mayalsoapply.
711.3 Assessment of general characteristics
711.313 Supplies

Thenominalsupplyvoltageof atemporaryelectricalinstallationin anexhibition, showor standshallnot exceed
230/400 V AC or 500 V DC. |

711.32 Classification of external influences

The externalinfluenceconditionsof the particularlocationwherethetemporaryelectricalinstallationis erected,
e.g. the presence of water or mechanical stresses, shall be takaccmiat.

711.41 Protection against electric shock
711.410.3 General requirements

71141034 A cable intended to supply temporary structures shall be protected at its origin by an RCD whose
rated residual operating current does not exceed 300 mA. This device shall provide a delay by using a device in
accordance wittKS IEC 609472, or be of the \type S in accordance WiEC 610081 or IEC 610091 for |
selectivity with RCDs protecting final circuits. |

NOTE: The requiremerior cable protectiomelatesto the increasedsk of damage t@ablesn temporarylocations.
71141035 Theprotectivemeasuresf obstacleandplacingout of reach(Section417)shallnotbeused. |

71141036 The protective -measures of roanducting location Section 418.1) and eartfree local
equipotential bondingSection418.2) shall not be used. |

711.411 Protective measure: Automatic disconnection of supply

711.411.3.1.2 ~ Protective equipotential bonding

Structuralmetallicpartswhich areaccessiblérom within the stand,vehicle,wagon,caravaror containershallbe
connected through the main protective bonding conductors to the main earthing terminal within the unit.
711.411.3.3 Additional protection

Each sockebutlet circuit not exceeding 32 A and all final circuits other than for emergency lighting shall be
protected by an RCD having the characteristics specifiSg@ation415.1.1.

711.411.4 TN system

Except for a part of an installation within a building, a PME earthing facility shall not be used as the means of
earthing for an installation falling within the scope of this section except where:

(i) theinstallation iscontinuously under the supervision of a skilled or instructed persan(s), |

(i) the suitability and effectivenesof the meansof earthinghasbeenconfirmedbeforethe connectionis
made.
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711.414 Protective measure: Extra-low voltage provided by SELV or PELV

71141445 WhereSELV or PELV isusedwhatevethenominalvoltage basicprotectionshallbe providedby:
(i) basic insulation complying witBection416.1,or

(i) by barriersor enclosuregsomplyingwith Sectiond16.2andaffordingadegreeof protectionof atleast
IPXXD or IP4X.

711.42 Protection against thermal effects
711.422 Protection against fire
711.422.4.2 Heat generation

Lighting equipmensuchasincandesceramps spotlightsandsmallprojectorsandotherequipmenbr appliances
with hightemperaturesurfacesshallbesuitablyguardedandinstalledandlocatedin accordancevith therelevant
standard.

Showcases and signs shall be constructed of material having adequatesiseaice, mechanical strength,
electrical insulation and ventilation, taking into account the combustibility of exhibits in" relation to the heat
generation.

Stand installations containing a concentration of electrical equipment, luminaires or lamps liable to generate
excessive heat shall not be installed unless adequate ventilation provisions.are made, e.g. well ventilated ceiling
constructed of incombustible material.

In all casesthema n u f a dnstwctiensshaltbe takenin to account. |
711.5 Selection and erection of equipment
71151 Common rules

Switchgear and controlgear shall be placed in closed cabinets-which can only be opened by the use of a key or a
tool, except for those parts designed and intended to be operated by ordinary persons.

711.52 Wiring systems

Armouredcablesor cablesprotectedagainsimechanicalamageshallbe usedwherevetthereis arisk of mechanical
damage.

Wiring cables shall be copper, have.a minimum ceesgional area of 1.5 mfimand shall comply with an
appropriate British or Harmonized Standard for either thermoplastic or thermosetting insulated electric cables.

Flexible cables shall not be-aid in . areas accessible to the public unless they are protected against mechanical
damage.

711.521 Types of wiring~system

Wherenofire alarmsystemis installedin a building usedfor exhibitionsetc. cablesystemshallbeeither:

(i) flameretardanto KS IEC 603321-2 or to arelevantpartof theKS IEC 603323 seriesandlow smoketo
IEC 610342, or

(i) <singlecore or multicore unarmoured cables enclosed in metallic omregallic conduit or trunking,
providing fire protectiorin accordance witkS IEC 61386eries olEC 610842 series and providing a
degree of protection of at least IP4X.

711.526 Electrical connections

711.526.1 Joints shall not be made in cables except where necessary as a connection into a circuit. Where
joints aremade theseshalleitheruseconnectorsn accordancevith relevantstandard®r bein enclosuresvith a
degree of protection of at least IPXXD orlP4X.

Wherestraincan betransmittedo terminalghe connectiorshallincorporate suitableableanchorage(s).
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711.537.2 Devices for isolation |

711.537.2.3 Everyseparatéemporarystructure suchasavehicle,standor unit, intendedo beoccupiedby one

specific user and each distribution circuit supplying outdoor installations shall be provided with its own readily
accessible and properly identifiable means of isolation. The means of isolation shall be selected and erected in
accordance with Section 462 a8dction537.2. |

711.55 Other equipment |
711554 Electric motors

711.55.4.1 Isolation

Where an electric motor might give rise to a hazard, the motor shall be provided with an effective ‘'means of
isolation on all poles and such means shall be adjacent to the motor which it contrilS (E€2602041).

711.55.6 ELV transformers and electronic convertors

A manual reset protective device shall protect the secondary circuit of each transformer or. et@nik@nior.

Particularcareshallbetakenwheninstalling ELV transformerswhich shallbe mountedoutof-a r. m@ashof the
public,e.g.in apanelor roomwith adequateentilationthatcanonly beaccessedy skilled or instructedpersons.
Such access shall be provided only to facilitate inspection, testing and maintenance.

Electronicconvertorsshallconformwith IEC 613471.

711.55.7 Socket -outlets |

Whereafloor mountedsocketoutletis installed,it shallbe adequatelyrotectedrom accidentaingressof water
and have sufficient strength to be able to withstand the expected traffic load.

711.559 Luminaires and lighting installations

711.559.4.2 ELV lighting systems for filament lamps

Extralow voltagesystemdor filamentlampsshallcomplywith KS IEC 605982-23.
711.559.4.3 Lampholders

Insulationpiercinglampholdershallnotbeusedunlesshe cablesandlampholdersarecompatible andproviding
thelampholdersarenonremovableoncefitted to the cable.

711.559.4.4 Electric discharge lamp installations

Installations of any luminous-tube;-sign or lamp as an illuminated unit on a stand, or as an exhibit, with nominal
power supply voltage higher.than 230/40@Q&, shall comply withSectiors 711.559.4.4.1 to 3. |

711.559.4.4.1 Location

The sign/i or |l amp shall be installed out of armds reac
to persons.

711.559.4.4.2 Installation
Thefaciaor standfitting materialbehindluminoustubes signsor lampsshallbenortignitable.

711:559.44.3 Emergency switching device

A separate circuit shall be used to supply signs, lamps or exhibits, which shall be controlled by an emergency
switch. The switch shall be easily visible, accessible and clearly marked.

711.559.5 Protection against thermal effects

Luminaires mounted below 2.5 m (armbés reach) from f|
shall be firmly and adequately fixed, and so sited or guarded as to prevent risk of injury to persons or ignition of
materials.

NOTE: In thecaseof outdoorlighting installations Section714 alsoapplies,anda degreeof protectionof atleastiP33may
be required.

711.6 Inspection and testing

The temporary electrical installations of exhibitions, shows and stands shall be inspected and tested on site in
accordance with Chapter 64 after each assembly on site.
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SECTION 712: SOLAR PHOTOVOLTAIC (PV) POWER SUPPLY SYSTEMS
712.1 Scope

The particular requirements of this section apply to the electrical installations of PV power supply systems
including systems with AC modules. |

NOTE: Requirement$or PV powersupplysystemsvhich areintendedfor standaloneoperationareunderconsideration.
712.3 Assessment of general characteristics
712.31 Purposes, supplies and structure

712.312 System earthing

712.312.2 Type of earthing arrangement

Earthingof oneof thelive conductor®f the DC sideis permitted,if thereis atleastsimpleseparatiorbetweerthe |
AC side and the DC side. |
I
I

NOTE: Any connectionsvith Earthonthe DC sideshouldbeelectricallyconnectedoasto avoidcorrosion
712.4 Protection for safety

712.41 Protection against electric shock

712.410.3 General requirements

PV equipmenbnthe DC sideshallbe consideredo be energizedevenwhenthesystemis disconnectedromthe |
AC side. |

712.410.3.6 The protective measures of nroanducting location ection 418.1) and eartfree local
equipotential bondingSection418.2) shall not be used on the DC:side. |

712.411 Protective measure: Automatic disconnection of supply

712.411.32.1.1 On the AC side, the PV supply:cable shall be connected to the supply side of the overcyrrent
protective device for automatic disconnection of circuits supplying cuagng equipment.

712.411.3.2.1.2 Where an electrical installation includes a PV power supply system without at least simple
separatiorbetweerthe AC sideandthe DC side,an RCD installedto provideeitherfault protectionby automatic |
disconnection of supply or additional protection in accordance 8&tttion415.1.1, for the P\supply cable,

shall be Type B according t&C 62423 |

Where the PV convertor is, by construction, not able to feed DC fault currents into the electrical installatign, an
RCD of Type B according teEC 62423is not required. |

712.412 Protective measure: Double or reinforced insulation

Protectionby the use o€lassll or equivalentinsulation shall preferably tedopted on the D8ide.
712.414 Protective measure: Extra-low voltage provided by SELV or PELV
712.414.1 General

712.414.1.1 ForSELV andPELV systemsUocsTcreplaced)o andshallnotexceedl20V DC. |

712.433 Protection against overload on the DC side |

712.433.1  Overloadprotectionmaybeomittedto PV stringandPV arraycableavhenthecontinuousurrent
carrying capacity of the cable is equal to or greater than 1.25 timescht any location.

712.433.2  Overload protectionmay be omitted to the PV main cableif the continuouscurrentcarrying
capacity is equal to or greater than 1.25 timestcof the PV generator.
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NOTE: Therequirementsf Sectiors 712.433.1and712.433.2areonly relevantfor protectionof thecables Seealsothe

manufacturerdéds instructions for protection of PV modul

712.434 Protection against fault  current

712.434.1  The PV supply cable on the AC side shall be protected against fault current by an overcyrrent
protective device installed at the connection to the AC mains. |

712.444 Protection against electromagnetic disturbances

712.444.4.4 Tominimizevoltagesnducedby lightning,theareaof all wiring loopsshallbeassmallaspossible.
712.5 Selection and erection of  equipment

712.51 Common rules

712511 Compliance with standards

7125111 PV modules shall comply with the requirementsof the relevant equipmentstandard,e.qg.
KS IEC 61215or crystalline PV modules. PV modules of Class Il construction or with equivalent insulation are
recommended if bk sTcof the PV strings exceeds 120 V DC. |

The PV array junction box, PV generator junction box and switchgear assemblies shall'be in compliance with
KS IEC 614391. |

712512 Operational conditions and external influences

712.512.1.1 Electricalequipment orthe DC sideshall besuitable fordirectvoltage andlirectcurrent. |

PV modulesmaybeconnectedn seriesup to themaximumallowedoperatingvoltageof the PV modulegUocsTC
of the PV strings) and the PV convertor, whichever is lower. Specifications for this equipment shall be obtained
from the equipment manufacturer.

If blocking diodes are used, their reverse voltage shall be rated fora2 st0of the PV string. The blocking
diodes shall be connected in series with the PV strings.

712.512.2.1 As specifiedby the manufacturerthe PV.modulesshall be installedin sucha way thatthereis
adequatdeatdissipationunderconditionsof maximumsolarradiationfor thesite.

712513 Accessibility

712513.1 The selection and erection of equipment shall facilitate safe maintenance and shall not adversely
affect provisions made by the manufacturer of the PV equipment to enable maintenance or service work to be
carried out safely.

712.52 Selection and-erection of wiring  systems

712.522 Selection and erection of wiring systems in relation to external influences

712.522.8.1° PV string cables, PV array cables and P& main cables shall be selected and erected so as tq|
minimize-the risk’of earth faults and shoitcuits.

NOTE: . Thismaybeachievedfor examplepy reinforcingthe protectionof thewiring againsexternainfluencesby theuse
of singlecoresheatheaablescomplyingwith KS IEC 62930 |

712.522.8.3 Wiring systemsshall withstandthe expectedexternalinfluencessuch as wind, ice formation,
temperature and soleadiation.

712.53 Protection, isolation, switching, control and monitoring |
712.537 Isolation and switching

712.537.2 Devices for isolation |

712.537.2.1.1 To allow maintenance of the PV convertor, means of isolating the PV convertor from the DIC
side and the AC side shall be provided. |

NOTE: Further requirements with regard to the isolation of a PV installation operating in parallel with the public supply
system are given iSection551.7.6. |
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712.537.2.2.1 Intheselectionanderectionof devicesor isolationandswitchingto beinstalledbetweerthe
PV installation and the public supply, the public supply shall be considered the source and the PV installation
shall be considered the load.

712.537.2.2.5 A switch-disconnector shall be provided on D€ side of the P\¢onvertor. |

712.537.2.2.5.1 All junctionboxes(PV generatoandPV arrayboxes)shallcarryawarninglabelindicatingthat
parts inside the boxes may still be live after isolation from the PV convertor.

712.54 Earthing arrangements and protective conductors

Whereprotectivebondingconductorsareinstalled theyshallbeparallelto andin asclosecontactaspossiblewith
DC cables and AC cables and accessories. |
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SECTION 714: OUTDOOR LIGHTING INSTALLATIONS
714.1 Scope

This section applies to outdoor lighting installations comprising one or more luminaires, a wiring system and
accessories, and to highway power supplies and street furniture.
The following are included in outdoor lightimgstallations: |

(i) Lighting installationssuchasthosefor roads parks,carparks,gardensplacesopento thepublic, sporting
areasijllumination of monumentsndfloodlighting

(i)  Other lighting arrangements in places such as telephone kiosks, bus shelters, advertising panels and town
plans

(i)  Roadsigns.
The following areexcluded:
(iv) Temporaryfestoonlighting
(v) Luminairesfixed to the outsideof a building andsupplieddirectly from theinternalwiring of thatbuilding
(vi) Roadtraffic signalsystems.
714.4 Protection for safety
714.41 Protection against electric shock

714.410.3 General requirements

714.410.3.6 The protective measures of nroanducting location Section 418.1) and eartfree local
equipotential bondingSection418.2) shall not be used. |

714.411 Protective measure: Automatic disconnection” of supply

Where the protective measure automatic-disconnection of supply is used, all live parts of
electrical equipment shall be protected by insulation or by barriers or enclosures providing
basic protectionA door in street furniture, used for access to electrical equipment, shall
not be used as a barrier or an enclosure.

A maximumdisconnectiortime of 5 s shall apply to all circuits feedingfixed equipmentusedin
highwaypowersuppliesfor compliancewith Section411.3.2.3TN system)or 411.3.2.4TT system).

Where an earth connection to a distributor's PME network has been provided for a street
electrical fixture, the earthing and bonding conductor of a street electrical fixture shall
have a minimum copper equivalent crssstionalarea of 6 mn? for supply neutral
conductorswith copperequivalentcrosssectionalareasup to 10 mni. For larger sized
supply neutral conductors the main bonding shall comply with Table 54.8.

714.411.2.201 Provisions_for basic protection

For every accessible enclosure live parts shall only be accessible with a key or a tool, unless the enclosure is in a
location where only skilled or instructed person(s) have access. |

A door giving access to electrical equipment and located less than 2.50 m above ground level shall be locked with
a key-or shall require the use of a tool for access. In addition, basic protection shall be provided when the door is
open either by the use of equipment having at least a degree of protection IPXXB or IP2X by construction or by
installation, or by installing a barrier or an enclosure giving the same degree of protection.

For a luminaire at a height of less than 2.80 m above ground level, access to the light source shall only be possible
after removing a barrier or an enclosure requiring the use of a tool.

714.411.3.1 Protective earthing and protective equipotential bonding

714.411.3.1.2 Protective equipotential bonding

A metallic structure (such as a fence, grid etc.), which is in the proximity of but is not part of the outdoor lighting
installation need not be connected to the main earthing terminal.

714.411.3.3 Additional protection

Lighting in placessuchastelephonekiosks,bussheltersadvertising panelandtown plansshallbe providedwith
additionalprotectionby anRCD havingthecharacteristicspecifiedin Section415.1.1.
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714.5 Selection and erection of equipment

71451 Common rules

714512 Operational conditions and external influences
714.512.2 External influences

714.512.2.1 Thefollowing classesregenerallyrecommended:

() Ambient temperaturédA2 andAA4 (from T°€0 AC to +40
(i) Climatic conditionsAB2 andAB4 (relative humidity between 5 % and 1%). |

714.512.2.105 Electrical equipment shall have, by construction or by installation, a degree of protection of at
least IP33. |

714.514.12 Notices
714.514.12.201 Therequirement$or noticesfor:

(i) periodic inspection and testin§dction514.12.1)and
(i) thetestingof RCDs(Section514.12.2)

neednot be applied where the installatiorsighject to a programmed inspection and.tegtitngedure.

714.514.12.202 On every temporary supply unit there shall be an externally’mounted durable label stating the
maximum sustained current to be supplied from that unit.

714.537 Isolation and switching

714.537.2 Devices for isolation
714.537.2.1 General

714.537.2.1.1 Every circuit shall be capable of being-isolated individually from each of the live supply
conductors, except as detailedSaction461.2. |

714.537.2.1.201 Whereit is intendedhatisolationandswitchingis carriedoutonly by instructedpersons
andsubijectto suitableprovisionsbeingmadesothatprecautionganbetakento preventanyequipmenfrom being

inadvertentlyor unintentionallyenergizedfor TN systemsthe meanof switchingthesupplyonloadandthemeans
of isolation is permitted to be provided by a suitably rated fuse carrier.

714.537.2.1.202 Where' the distributor's cutut is used as the means of isolation of a highway power
supply the approval of the distributor shall be obtained.
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SECTION 715: EXTRA-LOW VOLTAGE LIGHTING INSTALLATIONS
715.1 Scope

Thissectionappliesto extralow voltagelighting installationssuppliedfrom asourcewith amaximumratedvoltage
of 50 V AC or 120 V DC. |

715.4 Protection for safety

715.41 Protection against electric shock
715.411.7.201 Functional extra-low voltage (FELV)
FELV shall not be used.

715.414 Protective measure: Extra-low voltage provided by SELV or PELV

An extralow voltage luminaire without provision for the connection of a protective conductor shall be installed
only as part of a SEL¢ystemWhere bare conductors are used, the nominal voltage shall not excéediCbr |
60 V DC according t&ection414.4.5. |

A safetyisolatingtransformerfor an extralow voltagelighting installationshall comply with KS IEC 615582-6
and shall meet at least one of the requiremen8eofion715.422.106.
NOTE 1: Foranexplanatiorof symbolsusedseeTable55.3.

Parallel operation of transformers in the secondary circuit is allowed only.if they are also paralleled in the primary
circuit and the transformers have identical electrical characteristics.

An electronicconvertorfor an extralow voltagelighting installationshall comply with IEC 613472-2, Annex 1
for incandescent lamps tEC 613472-13, Annex 1 for LEDs.
NOTE 2: Foranexplanatiorof symbolsusedseeTable55.3.

Paralleloperationof convertordo IEC 613472-2 or IEC 6134#2-13is not permitted.
715.42 Protection against thermal effects

715.422.106 Fire risk of transformers

Transformershallbeeither:

(i) protectedon the primary side by a protective device complying with the requirementsf Section
715.422.107.2, or

(i) shortcircuit proof (both inherently and nanherently).
NOTE: Foranexplanatiorof symbolsusedseeTable55.3.

715.422.107 Fire risk due to short -circuit

Whereboththeliye circuitconductorareuninsulatedeither:

() theyshallbeprovidedwith aprotectivedevicecomplyingwith therequirementsf Section715.422.107.20r
(i) theyshallbesuppliedirom atransformeior convertorthe powerof which doesnotexceed?00VA, or
(i) thesystem shall complwith KS IEC 605982-23.

A deviceproviding protectionagainst theisk of fire shall meeall thefollowing requirements:
(i) . The device shall continuously monitor the power demand diithmaires

(i) The device shall automatically disconnect the supply circuit within 0.3 s in the case of-airshidtrior
failure which causes a power increase of more than 60 W

(i)  Thedeviceshallprovideautomaticdisconnectiorwhile the supplycircuit is operatingwith reducedpower
(for examplepy gatingcontrolor aregulatingprocesr alampfailure) if thereis afailure which causes
power increase of more than 60 W

(iv) The device shall provide automatic disconnection upon connection of the supply circuit if there is a failure
which causes a power increase of more than 60 W

(v) The device shall be faflafe.
NOTE: Account need$o betaken of startingurrents.
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715.43 Protection against overcurrent

715.430.104 Self-resetting overcurrent protective devices

Theuseof self-resettingovercurrenprotectivedevicess permittedonly for transformeraip to 50 VA.
715.5 Selection and erection of equipment

715.52 Wiring systems

715.521 Types of wiring system

715.521.1  Thefollowing wiring systemsshallbe used:

() Insulatecconductorsn conduitsystemsccordingo KS IEC 61386seriesor cabletrunking/ducting
systems according i&C 610842 series

(i) Rigid cables

(iii)  Flexiblecables

(iv) Systemdor ELV lighting accordingo KS IEC 605982-23
(v) Tracksystemsaccordingo IEC 60570

(vi) BareconductorgseeSection715.521.106).

Wherepartsof the ELV lighting installationareaccessibletherequirement®f Section423alsoapply.

Metallic structuralpartsof buildings, for examplepipe systemsor partsof furniture, shall not be usedaslive
conductors.

715.521.106 Bare conductors

If thenominalvoltagedoesnotexceed®5V AC or 60V DC, bareconductorsnaybeusedprovidedthattheextra |
low voltage lighting installation complies with all the following requirements:

() The lighting installation shall be designed, and.installed or enclosed in such a way that the risk ef a short
circuit is reduced to a minimum

(i) Theconductorsisedshallhavea crosssectionalareaaccordingto Section715.524
(i) Theconductorshallnotbe placeddirectly.on combustiblematerial.

For suspendebtareconductorsatleastoneconductorandits terminalsshallbeinsulatedfor thatpartof the circuit
between the transformer and the skwortuit protective device to prevent a shoaircuit.

715.521.107 Suspended systems

Suspensiomlevicesfor extralow voltageluminaires,ncluding supportingconductorsshallbe capableof carrying
five timesthe massof theluminaires(includingtheir lamps)intendedto be supportedbut notlessthan5 kg.

Terminationsand connectionsof conductorsshall be madeby screwterminalsor screwlessclamping devices
complying withKS IEC 609982-1 or IEC 609982-2.

Safetyof theinstallationdueto expectedstresses the conductorshallbein accordancevith Section559.5.2.

Insulationpiercingconnectorandterminationwireswhichrely oncounterweightiungoversuspendedonductors
to maintain the electrical connection shall not be used.

The suspendedystemshall be fixed to walls or ceilings by insulateddistancecleatsand shall be continuously
accessible throughout theute.

715.524 Cross -sectional area of conductors

715.524.201 The minimum crossectional area of the ELdonductors for connection to the output terminals o
terminations of transformers/convertors shall be chosen according to the load current.

In the case of systems with luminaires suspended from the conductors, the minimusectiossl area of the
ELV conductors for connection to the output terminals or terminations of transformers/convertors shall He 4 mm
for mechanical reasons.
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715.525  Voltage drop in ¢ 0 n s u miestakations

In ELV lighting installationsjf thevoltagedropbetweerthetransformemandthefurthestiuminairedoesnotexceed
5 % of the nominal voltage of the ELV installation it shall be deemed to comply with Section 525.

715.53 Protection, isolation, switching, control and monitoring |
715.530.3 General and common requirements

715.530.3.104 Protective devices and SELV sources

Protectivedevicesmay be locatedabovefalse ceilings, which are removableor easily accessibleprovidedthat
informationis given about the presence and location of gslelhces.

SELV sources, protective devices or similar equipment mounted above false ceilings or in a similar place shall be
permanently connected.

SELV sourcesandtheir protectivedevicesshallbeinstalledsoasto:
(i) avoidmechanicaktreson theirelectricalconnectionsand
(i) be adequately supporteshd

(i) avoid overheating of the equipment due to thermallation.

715.537 Isolation and switching

715.537.1.1 Where transformers are operated in parallel, the primary.circuits shall be permanently connected to
a common isolating device.
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SECTION 717: MOBILE OR TRANSPORTABLE UNITS
717.1 Scope
Theparticularrequirementsf this sectionapplyto AC andDC installationsfor mobile or transportableinits. |

Forthepurpose®f this section theterm'unit'is intendedto meanavehicleand/ormobileor transportabletructure |
in which all or part of an electrical installation is contained.
Units areeither:

(i) of themobiletype,e.g. vehiclegself-propelledor towed),or

(i) of thetransportableype,e.g.containersor cabins.

Examples of the units include technical and facilities vehicles for the entertainment industry, medical or health
screening services, welfare units, promotion & demonstration, firefighting, workshops, offices, transportable
catering units etc.
Therequirementsarenotapplicableto:

(i) generatingsets

(iv) marinasandpleasurecraft

(v) mobilemachinery in accordanaeith KS IEC 602041

(vi) caravango Section721

(vii) traction equipment of electriehicles
(viii) electricalequipment required by\ahicle to allowit to be driven safelgrused on thaighway.

Additional requirementshallbe appliedwherenecessarfor unitsincludingshowerspr for medicallocations etc.
717.132 Design

The design of the installation within a mobile or transportable unit shall take into account the characteristics of
the variety of supplies to which the unit might be connected and any limitation shall be clearly stated in the user
documentation. See alSection717.514.

717.313 Supplies

Oneor moreof thefollowing methodsshall beused tosupply aunit:

(i) Connection to a low voltage generating set, located inside the unit, in accordance with Section 551 (see
Figure 717.1)

(i) Connection to a low voltage electrical supply external to the unit, in which the protective measures are
effective(seeFigure717.3);the supplyderivedfrom eitherafixed electricalinstallationor ageneratingset
in accordance with-Section 551

(i) Connectiorto alow voltageelectricalsupplyexternato theunit, andwhereinternalprotectivemeasuresare
provided by the use of simple separation, in accordance with Section 413 (see Figures 717.4, 717.5, 717.6
and 717.7 showing alternative forms of fault protection within the unit).

NOTE 1: In cases.(i),«(iiy’and (iii), an earth electrode may be provided where supplies are used external to the vehicle (see
Section717.411.4).

NOTE 2:.Inthecaseof Figure717.4 anearthelectrodenaybenecessarfor protectivepurposegseeSection717.411.6.2(ii)).

NOTE 3: Simple separation or electrical separation is appropriate, for example, where information technology equipment is
used in the unit or where a reduction of electromagnetic disturbances is necessary, or if high protective conductor
currents are to be expected (use of frequency convertors), and/or if the supply to the unit comes from alternative
supply systems (as is the case in disaster management).

Thesources, meartd connection oseparation may baithin theunit.

NOTE 4: Wherethereis apotentialhazarddueto movingtheunitwhilst connectedo anexternainstallation,it isrecommended
that the unit is equipped with an electrical interlock, warning, alarm or other appropriate means to reduce the risk.

NOTE5:For the purpose of this section, power inverters or f
an auxiliary system driven by the unitds prime mover
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Power inverters or frequency convertors shall include electrical separation where both the DC supplyA@nd the
neutral point are earthed.

717.4 Protection for safety

717.41 Protection against electric shock

717.410.3 General requirements

717.410.3.5 Theprotectivemeasuresf obstaclesandplacingout of reach(Section417)shallnotbeused. |
717.410.3.6 The protective measure of neonducting location§ection418.1) shall not be used. The |

protectivemeasuref earthfreelocal equipotentiabonding(Section418.2)is notrecommended.
717411 Protective measure: Automatic disconnection of supply

7174111  General

For a supply in accordance with 717.313(ii), automatic disconnection of supply shall-beprovided by means of a
residual current protective device, with a rated residual operating current not exceeding 30 mA.

717.411.3.1.2 Protective equipotential bonding

Accessibleconductivepartsof the unit, suchasthe conductivestructureof the unit, shallbe connectedhroughthe
main protective bonding conductors to the main earthing terminal within'the unit. The main protective bonding
conductors shall be finely stranded.

NOTE: CabletypesHO5V-K andHO7V-K to IEC 605022-31 areconsidere@ppropriate.
717.411.4 TN system

A PME earthingfacility shallnotbeusedasthemeansf earthingfor.aninstallationfalling within the scopeof this
section except where:

(i) theinstallationis continuouslyunderthe supervisiorof a skilled or instructedperson(s)competentn such |
work, and

(i) thesuitability andeffectivenessf themeanof earthinghasbeenconfirmedbeforetheconnectioris made.
717.411.6 IT system

717.411.6.2 An T system can be-providday:

(i) an isolating transformer or. a low voltage generating set, with an insulation monitoring device or an
insulationfault locationsystem pothwithout automatiadisconnectiorof the supplyin caseof thefirst fault
and without a need of'connection to an earthing installation (see Figure 717.7); the second fault shall be
automatically disconnected by overcurrent protective devices accordiegtion411.6.5, or |

(i) atransformerproviding simple separationg.g.in accordancevith KS IEC 615581, with an RCD and
an earth electrode installed to provide automatic disconnection in the case of failure in the transformer
providing:the:simple separation (see Figure 717.4)

717.413 Protective measure: Electrical separation

Electrical separation can be provided by the use of a transformer providing simple separation, e.g. meeting the
requirements oKS IEC 615581, in accordance witBection413.1.3. It shall be used only where: |

(i) aninsulationmonitoringdeviceis installedto provide automaticdisconnectiorof supplyin thecaseof a |
first fault betweerive partsandthe conductivestructureof the unit (seeFigure717.5),or

(i) an RCD and an earth electrode are installed to provide automatic disconnection in the case of failure in
the transformer providing the electrical separation (see Figure 717.4). Each-aatieintended to

supply currentusing equipment outside the unit shall be protected individually by an RCD having the
characteristics specified Bection415.1.1.

717.415 Additional protection

717.415.1  Additional protectionby an RCD having the characteristicspecifiedinSection415.1.1,shall be
providedfor everysocketoutletintendedo supplycurrentusingequipmenbutsidethe unit, with the exceptionof
socketoutlets which are supplied from circuits with protection by:
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(i) SELV,or
(i) PELV,or
(iii) electrical separation, with an insulation monitoring device Ssstion717.413(i).

717.5 Selection and erection of  equipment

717.51 Common requirements

717.514 Identification and notices

A permanent notice of such durable material as to be likely to remain easily legible throughout the life of the
installation,shallbefixed to theunitin aprominentposition,preferablyadjacento eachsupplyinlet connectorThe
notice should state in clear and unambiguous terms the following:

(i) Thetypesof supplywhichmaybeconnectedo theunitandanylimitationson useimposedby thedesigner
(i) The voltage rating of thenit
(i) Thenumberof supplies, phasemdtheir configuration
(iv) The onrboard earthingrrangement
(v) The maximum power requirement of theit.

717.52 Wiring systems

717.52.1 Where the supply to the mobile or transportable unit is provided-by means of a plug and socket
outlet, flexible cables in accordance with HOZRRNIEC 605022-21), or cables of equivalent design, having a
minimum crosssectional area of 2.5 nfnsopper, shall be used for connecting the unit to the suppky flexible
cableshallenterthe unit by aninsulatinginlet in suchaway asto minimizethepossibilityof anyinsulationdamage

or fault which might energize the exposashductiveparts of the unit.

717.52.2 The wiring system shall be installed using one ormore ofoilfaving:

(i) Unsheathed flexible cable with thermoplastic or thermosetting insulati@Ct&05022-31,-3-31 orIEC |
605023-41 installedin conduitin accordancewith the appropriatepart of KS IEC 61388eriesor in
trunking or ducting in accordance with the appropriate pdEGf610842 series

(i) Sheathed flexible cable with thermoplastic.or thermosetting insulatidB®05022-11, -2-21, -3-11 or
-3-21, if precautionaryneasuresretakensuchthatno mechanicabdlamageis likely to occurdueto any
sharpedged parts or abrasion.

All cables shall, as a minimum, meet-the requirementK®fIEC 603321-2.
Conduitsshallcomplywith KS IEC 6138621, KS IEC 6138622 or KS IEC 61386
23.

717.528.3 Proximity<to non~-electrical services

717.528.3.4 No electrical equipment, including wiring systems, except ELV equipment for gas supply control,
shall be installed.in‘any gas cylinder storage compartment.

ELV cablesandelectricalequipmentmayonly beinstalledwithin the LPG cylindercompartmenif theinstallation
servegheoperationof thegascylinder (e.g.indicationof emptygascylinder)or is for usewithin thecompartment.
Suchelectricalinstallationsandcomponentshallbe constructe@ndinstalledsothattheyarenotapotentialsource
of ignition.

Where cables have to run through such a compartment, they shall be protected against mechanical damage by
installation within a conduit system complying with the appropriate part oK$¢EC 61386eries or within a
ducting system complying with the appropriate part ofilE@ 610842 series.

Where installed, this conduit or ducting system shall be able to withstand an impact equivalent to AG3 without
visible physical damage.

717.55 Other equipment

717.55.1 Where the means of connection is a plug and semk#ét, mounted, accessed or used outside the
unit andusedto connectheunit to the supply,or supplyotherequipmentijt shallcomplywith theappropriatgarts
ofKS IEC 603092 series and shall meet with the following requirements:

(i) Plugsshallhave arenclosure ofnsulatingmaterial
(i) Connectingdevices,plugs and socketoutlets, with an enclosureas necessaryshall afford a degreeof
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protectionof atleastiP44whenin useor connecteandprotectionof atleastiP55whennotconnectede.g.
when the unit is in transit

(i) Theinlet (with 'male’'contactskhall besituated orthe unit. |

717.55.2 Notused |

717.55.3 Generatingsetsableto producevoltagesotherthanSELV or PELV, mountedn a mobile unit, shall
automatically be switched off in case of an accident to the unit (e.g. event causing the release of airbags). If this
requirement is difficult to implement an emergency switch, easily accessible, shall be installed.

717.551.6 Additional requirements for installations where the generating set provides a supply
as a switched alternative to the normal supply to the installation

Live conductordrom differentpowersuppliesshallnotbeinterconnected.

Protective conductors, including functional earthing conductors, from different earthing systems-shall only be
interconnected where suitable precautions have been taken into account; Seetide542.1.3.3.

Plugs and sockeiutlets shall comply with the appropriate part&&fIEC 6030%eries, exceptthose intended for
specialequipmentsuchasbroadcastingquipmentvherecombinedconnectorgor informationsignalsandpower
supply are used.

717.551.7.2 Additional requirements for installations where the generating. set may operate in
parallel with other sources including systems for distribution of electricity to the
public

A generatingsetusedasan additionalsourceof supplyin parallelwith anothersourceshall only be connectedn
the supplysideof all the protectivedevicedor thefinal circuitsof theinstallation.

Protective conductors, including functional earthing conductors; from different earthing systems shall only be
interconnected where suitable precautions have been-taken into account; Seetéds542.1.3.3.

Fig 717.17 An example of a connection to alow voltage generating set located inside the unit,
with or without an earth electrode
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Fig 717.2 7 Reserved for future use

Fig 717.3 i An example of a connection to a low voltage electrical supply external to the unit
in which the protective measures are effective, the supply derived from either a fixed electrical
installation or a generating set, with or without an earth electrode at the unit |
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NOTE: Where a PME earthing facility issed, se&ection717.411.4.

Fig 717.47 An example of a connection “to a low voltage electrical supply external to the unit,
derived from either a fixed electrical installation or a generating set with any type of earthing
arrangement using simple separation and an internal IT system, with an earth electrode
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Fig 717.57 An example of a connection to alow voltage electrical supply external to the unit,
using simple separation and an internal IT system with an insulation monitoring device and
automatic disconnection of supply on the occurrence of a first fault, with earth electrode
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Fig 717.6 1 An example of a connection to alow. veltage electrical supply external to the unit,
with any type of earthing arrangement using an internal TN system with simple separation
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Fig 717.7 7 An example of a connection to a low voltage electrical supply external to the unit,
with any type of earthing arrangement using simple separation with an internal IT system with
automatic disconnection on the occurrence of a second fault
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Key to Figures 717.1to 7

Connection of the unit to an external supply through an on board transformer with Spgiation

Connectiorof the unitto asupply inwhich theprotective measureseeffective

Connectiorto anLV generatosetin accordancevith Section551

Classll or equivalentenclosureup to the first protectivedevice providing automaticdisconnectiorof
supply

Conductive external staircaseaify

Connectiorof theneutralpoint(or, if notavailable aline conductor}o theconductivestructureof theunit
Socketoutletsfor useexclusivelywithin the unit

Socketoutletsfor useexclusivelywithin the unit for reasonf continuity of supplyin the eventoffirst
fault

Socketoutletsfor generalseif explicitly required(operationof the RCD in the eventof first fault cannot
be excluded)

Protective equipotential bonding in accordance \8iietion717.411.3.1.2 |
to an antenna pole, @éiny

to the conductiveexternalstairs,if any,in contactwith theground

to a functional earth electrode réquired

to the conductive structure of thait

to an earth electrode for protective purposedtiired

Protectivedevicesjf required for overcurreneind/orfor protectionby.disconnectiorof supplyin caseof
a second fault

Protectivedevicesfor overcurrent and foautomatic disconnectioof supply incase ofa secondault
Socketoutletsfor currentusingequipmentor useoutsidetheunit

Currentusing equipment for use exclusively within thrat

Overcurrent protective device,réquired

Overcurrent protectivdevice

RCD havingthe characteristicspecifiedin Section415.1.1for protectionby automatiadisconnection
of supplyfor circuitsof equipmenfor useoutsidethe unit

RCD for protectionby automaticdisconnectiorof supplyfor circuitsof equipmenfor useinsidetheunit:
seeSectiors411.4.4and411:5.3WhereaninternallT systemis installed,seealsoSection411.6.4

Main earthing terminal dboar
Transformemvith atleastsimpleseparation, e.®230V currentusingequipment
Insulationmonitoringdeviceprovidingdisconnectioron thefirst fault, seeFigure717.5

Insulation monitoring-device or insulation fault location system including monitoring of the N conductor
if distributed (disconnection only in the event of second fault), see Figure 717.7
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SECTION 721: ELECTRICAL INSTALLATIONS IN CARAVANS AND MOTOR
CARAVANS

NOTE: In order not to mix requirements on different subjects, such as those for electrical installations of caravan parkg with
those for electrical installations inside caravans, refer to: |
- Section708,which concernlectricalinstallationsin caravarparks,campingparksandsimilarlocationsand |
- Section721,which concernlectricalinstallationsn caravansndmotorcaravans. |

721.1 Scope

The particular requirements of this section apply to the electrical installations of caravans and motor caravans at
nominal voltages not exceeding 230/40@Q\& or 48 VV DC. |

Theydo applyto thoseelectricalcircuitsandequipmentntendedor the useof the caravarfor habitationpurposes.

They do not apply to those electrical circuits and equipment for automotive purposes, nor to installations covered
by IEC 603647-721andIEC 603647-721

Theydo notapplyto theelectricalinstallationsof mobilehomesresidentiaparkhomesor transportableinits.
NOTE 1: For mobilehomesandresidentiaparkhomesthe generarequirementspply.
NOTE 2: For transportablenitsseeSection717.

Forthepurpose®f this section,caravangndmotorcaravansarereferredtoasd ¢ ‘ar.av ans 0 . |

The particular requirements of some other sections of Part 7 may also apply.to such installations in caravans, e.g.
Section 701.

721.31 Purposes, supplies and structure |
721.313 Supplies
721.313.1.2 Thenominal supplysystemvoltageshallbechoserfrom KS IEC 60038 |

The nominal ACsupply voltage of the installation of the caravan shall not exceed 230 V-pimage o400 V |
threephase.

The nominal DC supply voltage of the installation of the caravan shall not excéed 48 |
721.4 Protection for safety |

721.41 Protection against “electric’ shock

721.410.3 General requirements
721.410.3.5 Theprotectivemeasuresf obstaclegandplacingoutof reach(Sectiond17)shallnotbeused. |

721.410.3.6 The protective measuresof nonconductinglocation (Section418.1) and earthfree local
equipotential bondingSection418.2) shall not be used. |

721.411 Protective measure: Automatic disconnection of supply |
721.411.3.2Protective earthing and protective equipotential bonding

721.411.3.1.2 Protective equipotential bonding

Structural metallic parts which are accessible from within the caravan shall be connected through main protective
bonding conductors to the main earthing terminal within the caravan.
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721.413 Protective measure: Electrical separation

The protective measure of electrical separation shall not be used, except for a shawausetket

721.414 Protective measure: Extra-low voltage provided by SELV and PELV

Any partof a caravarinstallationoperatingatextralow voltageshallcomplywith therequirementsf Sectior414.

Forextralow voltageDC powersourcesa maximumof 48V is allowed.In exceptionatasesywhenAC extralow
voltage is required, the voltage (rms) is not allowed to exceed 48 V.

NOTE: The requirementof Section721 are also applicableto extralow-voltage DC installations.SeeAnnex A721 for
recommendations that may be applied in addition.

721.415.1 Additional protection: RCDs

Where protection by automatic disconnection of supply is used, a residual current device with a-rated residual
operating current not exceeding30 mA, complying with KS IEC 609472 (Annex B), IEC 610081, IEC

610091 or IEC 62423breakingall live conductors,shall be provided having the characteristicspecified in

415.1.1.

Eachsupply inlet shall be directlgonnected to itassociatedRCD.

NOTE: Thisimpliesthattheremay notbeanytapsor junctionsin this connection.

721.43 Protection against overcurrent
721.43.1 Final circuits

Eachfinal circuit shall be protectedoy an overcurrentprotectivedevicewhich disconnectsll live conductorsof
thatcircuit.

721.5 Selection and erection of equipment

721.51 Common rules

721.510 Introduction

721.510.3 General

Wherethereis morethanoneelectricallyindependeninstallation eachindependeninstallationshallbe suppliedby
aseparateonnectingleviceandshallbe segregateth accordancevith therelevantrequirementsf the Sectiors.

721.514 Identification and”  notices

721.514.1 General
Instructionsfor useshallbe providedwith the caravarsothatthe caravarcanbe usedsafely.

The instructions shall comprise:
(i) adescription of thenstallation
(i) a description of the function of the RCD(s) and the use of theuésh(s)
(iii) » a description of the function of the main isolatgwjtch
(iv) thetextof theinstructionsof Figure721.

If it is necessaryo takeprecautiongluringusermaintenancegappropriatedetailsshallbe given.
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Fig 7217 Instructions for electricity supply

INSTRUCTIONS FOR ELECTRICITY SUPPLY
TO CONNECT

1. Beforeconnectinghe caravannstallationto the mainssupply,checkthat:

(a) the supplyavailable atthe caravarpitch supplypoint is suitablefor the caravarelectrical installation and
appliancesand

(b) the voltage, frequency and current ratings are suitabte,
(c) the caravan main switch is in the Op®sition.
Also, prior to use, examine the supply flexible cable to ensure there is no visible dardetgioration.

2. Openthe coverto the appliancenlet providedat the caravarsupplypoint, if any,andinsertthe connectoiof
the supply flexible cable.

3. Raise the cover of the electricity outlet provided on the pitch supply point and insert the plug of theahipply

THE CARAVAN SUPPLY FLEXIBLE CABLE MUST BE FULLY UNCOILED TO AVOID DAMAGE
BY OVERHEATING

4. Switch on at the caravan main isolatswitch.

5. Check the operation of residual current devices (RCDs) fitted in the caravan by pressing the test button(s)|
andreset.

IN CASE OF DOUBT OR, IF AFTER CARRYING OUT THE ABOVE PROCEDURE THE SUPPLY
DOES NOT BECOME AVAILABLE, OR IF THE SUPPLY FAILS, CONSULT THE CARAVAN PARK
OPERATOR OR THE OPERATORO6S AGENT OR A QUALIgFI ED ELECTRI CI AN.

TO DISCONNECT

6. Switch off at the caravan main isolating switch, unplug the cable first from the caravan pitch supply point
and then from the caravan inlet connector.

PERIODIC INSPECTION

Preferably not less than once every three years and annually if the caravan is used frequently, the caraval
installation and supply cable should be inspected and tested and a report on their condition obtained as pr
KS 662

721.521 Types of wiring system

721.521.2  Thewiring systemshall beinstalledusingone ormore ofthe following:
(i) Insulatedsingle-corecableswith flexible'class5 conductorsin nornrmetallicconduit

(i) Insulatedsinglecore cables,with strandedclass2 conductors(minimum of 7 strands),in non-metallic
conduit

(i) Sheathedlexible cables.
All cablesshall,asa minimum, meettherequirement®f KS IEC 603321-
2. Norrmetallic conduits shall comply witkS IEC 6138621
Cablemanagemengystemsshallcomplywith KS IEC 61386

721.522 Selection and erection of wiring systems in relation to external influences

Vibration (AH)

As thewiring will besubjectedo vibration,all wiring shallbe protectedagainstmechanical
damage either by location or by enhanced mechanical protection. Wiring passing through
metalwork shall be protected by means of suitable bushes or grommets, securely fixed in
position. Precautions shall be taken to avoid mechanical damage due to sharp edges or
abrasive parts.

Other mechanical stresses (AJ)

721.522.8.1.3 All cablesunlessnclosedn rigid conduit,andall flexible conduitshallbesupportedatintervals
notexceeding 0.4 m forertical runsand 0.25m for horizontakuns.
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721.524 Cross -sectional areas of conductors

721.524.1 Thecrosssectional area of evegonductor shall be ndgéssthan 1.5mn?.

721.528 Proximity of wiring systems to other services

721.528.1 Proximity to electrical services

Cablesof low voltagesystemsshallberun separatelyfrom the cablesof extralow voltagesystemsin suchaway,
so far as is reasonably practicable, that there is no risk of physical contact between the two wiring systems.

721.528.2 Proximity to non-electrical services |

721.528.2.1 No electrical equipment, including wiring systems, except ELV equipment for gas supply conjrol,
shall be installed in any gas cylinder storage compartment.

ELV cablesandelectricalequipmentmayonly beinstalledwithin the LPG cylindercompartmenif theinstallation
servegheoperationof thegascylinder (e.g.indicationof emptygascylinder)or is for usewithin the compartment.
Suchelectricalinstallationsandcomponentshallbe constructe@ndinstalledsothattheyarenotapotentialsource
of ignition.

Where cables have to run through such a compartment, they shall pass through the compartment at a height of not
lessthan500 mm abovethe baseof the cylindersandshallbe protectedagainstmechanicatlamageby installation

within a conduitsystemcomplyingwith the appropriategpartof theKS IEC 61386eriesor within aductingsystem
complying with the appropriate part of tHeC 610842 series.

Where installed, this conduit or ducting system shall be able to withstand an impact equivalent to AG3 without
visible physical damage.

721.53 Protection, isolation, switching, control and monitoring
721.537 Isolation and switching

721.537.2 Devices for Isolation |

721.537.2.1.1 Each installation shall be provided with a main disconnector which shall disconnect all live
conductors and which shall be suitably placed for ready operation within the caravan. In an installation consisting
of only onefinal circuit, theisolatingswitchmaybetheovercurrenprotectivedevicefulfilling therequirementsor

isolation.

721.537.2.1.1.1 A noticeof suchdurablematerialasto belikely to remaineasilylegiblethroughouthelife of the
installation,shallbe permanenthfixed nearthe mainisolatingswitchinsidethe caravanpearingthe text shownin
Figure 721 in the appropriate language(s) in indelible and easily legible characters.

721.543 Protective< conductors

721.543.2 Types of protective conductor

721.543.2.1 . Circuit protectiveconductorshallbeincorporatedn amulticorecableor in aconduittogethemwith |
the live conductors.

721.544.1- Protective bonding conductors |

721.544.1.1 The terminations of protective bonding conductors connecting the conductive structure of thg unit
shall be accessible and protected against corrosion.

721.55 Other equipment

721.55.1 Inlets

721.55.1.1 Any AC electrical inlet on the caravan shall be an appliance inlet complyindK@®illeC 603091. |
If interchangeability is required the inlet shall comply wii& IEC 603092.
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721.55.1.2 The inlet shall bénstalled:
(i) not more than 1.8 m above ground lewasid
(i) in areadily accessible positicemd
(iii) such that it shall have a minimum degree of protection of IP44 with or without a connector eagdged,
(iv) suchthatit shallnotprotrudesignificantlybeyondthe bodyof the caravan.

721.55.2 Accessories

721.55.2.1 Notused |
721.55.2.2 Everysocketoutletsuppliedat extralow voltageshallhaveits voltagevisibly marked.

721.55.2.3 Where an accessory is located in a position in which it is exposed to the effects of moisture-it shall
be constructed or enclosed so as to provide a degree of protection not less than 1P44.

721.55.2.4 Eachluminairein acaravarshallpreferablybefixed directlyto thestructureor lining of thecaravan.
Where a pendant luminaire is installed in a caravan, provision shall be made for securing:the luminaire to prevent
damage when the caravan is in motion.

Accessoriedor the suspensiorof pendantluminairesshall be suitablefor the masssuspendedand the forces
associated with vehicle movement.

721.55.2.5 Aluminaire intended for dual voltage operation shall comply with'the approptéaatdard.
721.55.2.6 The means of connection to the caravan pitch semk#é¢t shall be ‘supplied with the caravan and
shall comprise the following (see Figure 708):

(i) A plug complying withKS IEC 603092, and

(i) a flexible cable of continuous length 25 m (2 m), having a harmonized code designation of-H@BRN|
HO7RN-F (IEC 605022-21) or equivalent, incorporating a protective conductor, with conductors to be
identified according to Table 51 and of a cresstional area in accordance with Table 721, and

(i) aconnectorjf any,compatiblewith theappliancanletinstalledunderSection721.55.1.

TABLE 72171 Minimum cross -sectional areas of flexible cables for caravan connection

Ratedcurrent Minimum crosssectionabrea
A mn?
16 25
25 4
32 6
63 16
100 35
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ANNEX A721 (Informative)
GUIDANCE FOR EXTRA-LOW VOLTAGE DC INSTALLATIONS

NOTE: In generaltherequirement®f Section721arealsoapplicableto anextralow voltageDC installation.Thefollowing |
requirements should be applied in addition.

A721.31 Purposes, supplies and structure |

A721.313  Supplies
A721.313.4 Sources of supply

The supply should be obtained from one or more of the follosingces:
(i) The electrical installation of the towinghicle
(i)  An auxiliary battery mounted in ttearavan

(i) A low voltage DC supply via a transformer/rectifierunit complying with KS IEC 603351and |
KS IEC 615582-6

(iv) A DC generator that idriven by any form oénergy |
(v) Solarphotovoltaic(PV) powersupplysystems.

A721.514 Identification and notices
A721.514.1 General
Thefollowing informationshouldbe providedin theinstructionsfor useandshouldbein the official language/®f

thecountry in which the caravants besold:

(i) A warningwordedasfollows: 6 A nrgplacementf an auxiliary batteryshouldbe of the sametypeand |
specificationasthatoriginallyf i t t e d 6 |

(i) Instructionson the maintenancendrechargingof.an auxiliary batterywhereit is fitted. Wherea battery
chargeris provided,instructionson its safeuseshouldbeincluded

(iii) Instructions on selecting and installing an’ auxiliary battery, in a compartment, if the caravan installation is
designed for the installation of an auxiliary battery

(iv) Detailsof thewarningnoticespecifiedin A721.55.3.7andits importancefor safety

(v) In order to provide for safe operation. of the electrical installation, a simplified diagram of the wiring| of
theELV andLV installation,with detailsof the cablecoloursand/ormarkingandthe nominalvaluesof the
overcurrent protective devices

(vi) Typeof applianceshatcanbeusedandfrom whatsourceof supply

(vii) Instructionsfor the carrectoperationand maintenancef fitted appliancesas suppliedby the appliance
manufacturer

(viii) A warningwordedasf=o | | o w s :discénAdctheslgctricalconnectobetweerthetowing vehicleand |
the caravarbeforeconnectinganLV supplyto the caravarandbeforechargingthe caravarbatteryby any
ot her . means. 0 |

A721.515 “Prevention of mutual detrimental  influence

A721.515.2" The ELV installation should be so installed that the protective measures of the LV installation for
basic protection or for fault protection are not impaired.

It shouldbe verified thatthe protectiveconductorof theLV installationarenot loadedby the operatingcurrents |
ofthe ELV installation.

A721.521 Types of wiring system

A721.521.2 Cablesshouldbeof strandeaonstructiorandshouldcomplywith IEC 602273, IEC 605021 oran
appropriate part dEC 60502

A721.523 Current -carrying capacities of cables

A721.523.1 Thecrosssectionalareas othe fixedwiring should besuchthat thepermissiblevoltage drogs not
exceeded.
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A721.525 Voltage drop in ¢ 0 n s u miastakations

Undernormalserviceconditionsthevoltageattheterminalsof anyfixed currentusingequipmenshouldbegreater

than the lower limit corresponding to the British or Harmonized Standard relevant to the equipment. Where the
equipment is not the subject of a British or Harmonized Standard, the voltage at the terminals should be such as
notto impair the safefunctioningof thatequipmentln the absencef precisedataa voltagedropof 0.8V from the

power supply to the equipment may be allowed.

The voltage drop between the plug of the connector to the towing vehicle or LV battery charger and the auxiliary
battery should not exceed 0.3 V.

Thecharging currentcl(A) to determinghe voltage drojis established by thiollowing formula:

l.= c><t0.l

where:

| is thechargingcurrentin A

cis thebatterycapacityin Ah

t is the charging period in h.

NOTE: Somebatterymanufacturersowratebatteriesn Watt/hourgWh).

A721.528 Proximity of wiring systems to other services
A721.528.2 Proximity to non -electrical services

A721.528.2.5 Cable runs and LPG installations

Cablesncludingthoseusedfor automotivepurposeshouldnot berunthrougha compartmenbr housingintended

for liqguefied petroleum gas storage cylinders. Where cables have to run through such a compartment or housing,
they should be run at a height of not less than 500 mm above the base of the cylinders, and such cables should be
protected against mechanical damage by installation within'a continuous gas tight conduit or duct passing through
the compartment.

Where installed, this conduit or duct should be able to withstand an impact equivalent to AG3 without visible
physical damage.

ELV cables and electrical equipment-are only to be installed within the LPG cylinder compartment or housing if
theinstallationserveghe operationof-.the gascylinders(e.g.indicationof emptygascylinders)or is for usewithin

the compartment or housing. Such electrical installations and components should be constructed and installed so
that they are not a source of ignition ‘and are in accordance with the relevant standards for any hazardous area
classification of the compartment or housing.

A721.53 Protection,. isolation, switching, control and monitoring
A721.533 Devices for protection against overcurrent

A721.533.1 General requirements

A721.533.1.5 'Theovercurrenprotectivedevicefor thepowersupplyfrom thetowing vehicleshouldbefitted as
nearaspossibleto theauxiliary battery butin nocasemorethan1 000mmaway.Theovercurrenprotectivedevice
for the auxiliary battery should be fitted at the end of the battery cable and before the fixed installation. The ELV
output of the transformer/ rectifier unit and of the DC generator should be provided with an overcurrent protbctive
device installed as near as possible to the unit or generator and, in all cases, upstream of the distribution circuits.

A721.533.1.6 Overcurrent protective devices should be either fuse links according to 1ISO8820 or suitable
circuit-breakers complying witlEC 608982.

A721.533.1.7 Fusesshouldbe protectedo preveniaccidentaldamage.

A721.533.1.8 Overcurrent protective devices should not be fitted in a fuel storage compartment or fuel storage
housing intended for the storage of liquefied petroleum gas (LPG) cylinders or in the compartment for housing an
auxiliary battery.
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A721.55  Other equipment
A721.55.1 Inlets

The inlet, whenthe plug is disconnectedshould be protectedagainstthe ingressof water, foreign bodiesand
accidentadamage.

A721.55.2 Accessories
A721.55.2.6 Themeanf connectiorto thetowingvehicleshouldbesuppliedwith thecaravarandcomprisethe
following:

(i) A plugcomplyingwith ISO 11446and

(i) aflexible cablewith thenumberof coreswith theminimumcrosssectionabreaandtheallocationaccording
to TableA721 andalengthnot exceedingd m, and

(i) aconnector complyingvith ISO 11446

TABLE A721 71 Functional allocation and cross -sectional areas of cores for caravan connectors

Core Function Contact Minimum -
No. numbers -ISO cross -sectional
11446 area-mm?
1 Left-hand directiori indicatorlight 1 15
2 Rear foglight 2 15
3 Common return for core Nos. 1,2 and 8to | 3* 25
4 Righthand directiori indicatorlight 4 15
5 Right-hand rear position and marlaghts, 5 15
and rear registratioplate illuminationdevice
6 Stoplights 6 15
7 Left-hand rear position and marker lighasd| 7 15

rear registratiosplate illuminationdevice

8 Reversindight 8 15
9 Continuouspowersupply 9 25
10 Power supply controlled by.igniticswitch 10 25
11 Return for core.Nol10 11* 25
12 Coding for coupledrailer 12 -

13 Return for coresNad 13* 25
14 No allocation - 15

A721.55.3 Auxiliary batteries
A721.55.3.1 Type of battery

An auxiliary battery’shoulde of therechargeabléype.

NOTE: “Norrechargeable batteries are not auxiliary batteries. They may be used in caravans, provided that they are used in
circuits separated from other sources of electrical supply.

A721.55:3.2 Capacity

An auxiliary battery shoulttave a minimum capacityf 40Ah at20 h dischargeate.
NOTE: It is recommendedo use a battery designedto be dischargedover long periodsat a relatively low current.

A721.55.3.3 Terminals

Auxiliary battery terminals should be clearly and durably marked 6 +@nd 6 T €onnectionsto auxiliary
batteryterminalsshouldbesecurelyclampedor boltedto providecontinuousontactandshouldbeinsulatedunless

the auxiliary battery is provided with an insulating device.
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A721.55.3.4 Location

An auxiliary batteryshouldbeplacedin aseparateompartmentyith easyacces$or maintenancer removal,and
secured to prevent movement of the battery, e.g. when the caravan is in motion.

A721.55.3.5 Auxiliary battery compartment

A tray should be installednder an auxiliary batterfthe electrolyte othis battery isliquid.
Thetray shouldbe sufficientto hold 20 % of thevolumeof the electrolyte. |

The interior of an auxiliary battery compartment should be ventilated and protected against the corrosive effect of
acidladen gases, either by:

(i) installing a sealed auxiliary battery that incorporates an external ventilating kit that is taken'to the-exterior
of the caravan, or

(i) installing an auxiliary battery in an enclosed battery compartment that is protected internally against
corrosion and is ventilated to the exterior of the caravan by means of a suitable tube with a minimum
inside diameter of 10 mm at the top of the auxiliary battery compartment, in accordance with the battery
manufacturero6s instructions or as /supplied by the

(i)  ventilating the compartment at low level and high level to the exterior of the caravan and constructing the
interior of the compartment, including the sides of the ventilator openings;-efemistiant material or
providing it with an anticorrosive finish. If the compartment opens into.the interior of the caravan, the lid
shouldprovideanair seal. Theminimumfreeareaof ventilationshouldbe notlessthan80 mnr atlow level
and not less than 80 nirat high level.

If an auxiliary battery is not provided, then the position and instructions for the installation of the battery and
compartmentin accordancevith (i), (ii) or (iii), shouldbeincludedintheinstructionsfor useandanoticeshouldbe

fixed in or neartheproposedocations t a t i mngtructioh®mauxiliary batteryinstallation,seetheinstructions |
for used. |

The requirements concerning the protection against corrosion and ventilation are not applicable if batteries with
bound electrolytes are used.

Where the manufacturer makes no provision for the'installation of an auxiliary battery, the following statement
shouldbemadein theinstructionsfor use:6 T.taravarhasnotbeendesignedo accommodatanauxiliarybattery. |
Do not fit one. |

A721.55.3.6 Auxiliary battery cables

Cablesfrom anauxiliary batteryshouldbe protectedby additionalsheathingr tapingfrom the batteryterminalup
to the overcurrent protective device.

A721.55.3.7 Warning naotice

A warning notice should be fixed in a prominent position near the auxiliary battery or displayed on the lid of the
auxiliary batterycompartmentThis warningshouldbein the official language(sdf the countryin which the caravan
is to“be 'sold and should state: 6Switch off all Jappli

The auxiliary battery compartmentshould be additionally marked6 S mo kpirnogh i.bi t ed 6 |
A721.55.4 © Other sources of supply

A721.55.4.1 Generators and transformer/rectifier unit

If asupplyis obtainedfrom a generatoor from alow voltagesupplyvia atransformer/rectifieunit, the extralow
voltageattheoutputterminalsof the supplyunit shouldbe maintainecbetweeril 1V minimumand14V maximum

with applied loads varying from 0A& minimum up to the maximum rated load of the supply unit. Over the same
load range, alternating voltage ripple should not exceed 1.2 \(tpgadak.

A721.55.4.2 Regenerative sources

Regenerativenergysourcessuchaswind energy solarenergyetc.,shouldbeinstalledonly for chargingbatteries.

Regenerativenergysourceshouldonly beoperatedvith adevicewhich preventsoverchargingf the battery(ies).
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A721.55.5 Charging of auxiliary battery and operation of refrigerator
A721.55.5.1 Thecircuitto chargeanauxiliary batteryshould beseparatdérom a circuitto operatea refrigerator.

A721.55.5.2 The charging circuit for an auxiliary battery should be completed only when the ignition of the
towing vehicle is switched on.

A721.55.5.3 The12V heatingfacility of arefrigeratorshouldbe completedonly whentheignition of thetowing
vehicle is switched on. This may be performed by a device built into the refrigerator.

A721.55.6 Terminal block

If theconnectiorbetweertheconnectingcable(syandthec a r a vVixadwirisg is by meansof aterminalblock;it
shouldhaveaprotectivecover.If theterminalblockis positionedexternallyit shouldhavea coverwith a degreeof
protection of at least IP34 accordinglEC 60529

A721.55.7 Appliances
A721.55.7.1 General

Thecaravarma n u f a dechmicabpedfisatiorshouldstatewhetheranELV appliancds suitablefor usewith a
supply obtained from a DC generator or a transformer/rectifier unit. |

Appliances suitable for operation on both 12 V AC and 12 V DC systems are allowed provided that AC ahd DC
systems are segregated and interconnection is prevented.

A721.55.7.2 Selection and connection of appliances

Al l appliances should be fi.tthed and connected in ac
Wherepolarity-sensitiveappliancesarefitted andconnectedonly-thoseshouldbe usedthathaveterminalsclearly
mar ked 616 and o6+6, or that have two conductors, indi

mar ked 616 or O6+0. |
A721.55.8 Socket -outlets

ELV socketoutletsshouldbetwo-polenonreversibleandshouldbeof adifferenttypefrom thoseprovidedfor any
low voltage installation. The voltage and maximum power rating of the circuit should be stated on or adjacent to
the sockebutlets.

A721.55.9 Battery charger

If a battery chargeris connectedto\a low voltage AC supply, it should comply with the relevantclausesof |
IEC 603352-29. The DC output should either be electronically regulated or the maximum DC output of|the
charger in amperes should be‘limited to 10 % of the capacity of the auxiliary ba##rair20 h discharge rate.

A721.55.10 External lights

Lights, suchasdoaor lamps,fixed outsideon a caravanshouldbe constructedor enclosedo provide protection
againstthe ingres®f waterwith a degre®f protectionof at leasitP34 accordingo IEC 60529
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SECTION 722: ELECTRIC VEHICLE CHARGING INSTALLATIONS

NOTE: Definitionsrelatingto Section722canbefoundin KS 6622 underelectricvehicle(EV) {722}.
722.1 Scope
Theparticularequirementsf thissectionapplyto circuitsintendedo supplyelectricvehiclesfor chargingpurposes.

The requirements of this section do not apply to electric vehicle charging points that:
(i) employ inductivecharging
(i) chargemobility scootersandsimilar vehiclesof 10A andless.
NOTE: Requirements for protection for safety when feeding back electricity from an electric vehicle into a private orpublic
supply network are under consideration.

722.3 Assessment of general characteristics

722.31 Purposes, supplies and structure
722311 Maximum demand and diversity

A dedicated final circuit shall be provided for the connection to electric vehitlekall be‘considered that in
normal use each single charging point is used at its rated current. Where the final-circuit supplies more than one
charging point no diversity shall be allowed.

Diversity may be allowed for a dedicated distribution circuit supplying multiple-electric vehicle charging points if
load control is available.

722.312 Conductor arrangement and system earthing

722.312.2.1 TN systems

ForaTN systemthefinal circuit supplyinga chargingpointfor electricvehiclesshallnotincludea PENconductor.
722.4 Protection for safety

722.41 Protection against electric shock

722.410.3 General requirements

722.410.3.5 Theprotectivemeasuresf obstaclesandplacingout of reach(Section417)shallnotbeused. |

722.410.3.6 The protective. ' measures of noanducting location Section 418.1) and eartHree local |
equipotential bondingSection418.2) shall not be used. |

7224114 TN system

72241141 A PME earthing facility shall not be used as the means of earthing for the protective condijictor
contact of a charging point located outdoors or that might reasonably be expected to be used to charge a vehicle
located outdoors unless one of the following methods is used: |

(i« The charging point forms part of a thrplkase installation that also supplies loads other than for electric
vehicle charging and, because of the characteristics of the load of the installation, the maximum vpltage
between the main earthing terminal of the installation and Earth in the event of aciropérfault in the
PEN conductor of the low voltage network supplying the installation does not exceed 70 V rms.

NOTE 1: Annex722, itemA722.2givessome informatiomelating to(i).
NOTE 2: SeealsoSection641.5whenundertakingalterationsandadditions. |

(i) Themainearthingterminalof theinstallationis connectedo aninstallationearthelectrodeby a protective
conductor complying witlsection544.1.1. The resistance of the earth electrode to Earth shall be such|that
the maximum voltage between the main earthing terminal of the installation and Earth in the event|of an
opencircuit fault in the PEN conductor of the low voltage network supplying the installation does |not
exceed 70 V rms.

NOTE: Annex 722, item A722.3 gives guidance on determining the maximum resistance required for the earth
electrode in (ii).

Page BO



(i) Protectiomagainstklectricshockis providedby adevicewhich disconnectshechargingpointfrom thelive
conductors othe supply andfrom protective earthn accordance witlSection543.3.3.101(ii)within 5's
in the eventof the voltagebetweenthe circuit protectiveconductorand Earth exceeding7O vV rms. The
deviceshallnotoperataf thevoltageexceed§0V rmsfor lessthan4 s. Thedeviceshallprovideisolation.
Closingor resettingof thedeviceshallbe by manuaimeansnly. Equivalentfunctionalitycouldbeincluded
within the charging equipment.

Where buried in the ground, a protective conductor connecting to an earth electrode for the purposes of (ii) or (iii)
shall have a crossectional area not less than that stated in Table 54.1. |

722.413 Protective measure: Electrical separation

722.413.1.2 This protective measureshall be limited to the supply of one electric vehicle supplied from
one unearthedsource. The circuit shall be supplied through a fixed isolating transformercomplying with
IEC 615582-4.

722.5 Selection and erection of  equipment
722.51 Common rules

722511 Compliance with standards |

722511.1 Wherean EV chargingpoint is built into a low voltage switchgearor controlgearassemblythe
requirements of the relevant partlBC 61439series shall apply.

722.511.101 EV charging equipment shall comply with the appropriate-parts-of the KS IEC 61851 |
series.
722512 Operational conditions and external influences

722.512.2 External influences

722.512.2.201 Presence of water (AD) |

Whereinstalledoutdoorstheequipmenshallbe selectedyith adegreeof protectionof atleastiPX4 in accordance |
with IEC 60529in order to protect against water splashes (AD4).

722.512.2.202 Presence of solid foreign ‘bodies (AE)

Whereinstalledoutdoorstheequipmenshallbe selectedvith adegreeof protectionof atleastiP4X in accordance
with IEC 60529t0 protect against the ingress of very small objects (AE3).

722.512.2.203 Impact (AG)
Equipmentinstalledin public-areasand car park sitesshall be protectedagainstmechanicaldamage(impact of
medium severityAG2). Protection of the equipment shall be afforded by one or more of the following:

- the position.or location shall be selected to avoid damage by any reasonably foresgeatle

- local.or general mechanical protection shalpbevided

- eguipmenshallbeinstalledthatcomplieswith aminimumdegreeof protectionagainsexternaimechanical
impact of IKO7 in accordance with the requirementt=@ 62262

722.531 Devices for fault protection by automatic disconnection of supply

722:531.2 RCDs

722.531.2.101 Exceptfor circuitsusingthe protectivemeasuref electricalseparationeachchargingpointshall
be protected by its owlRCD of at least Typ#&, having a rated residual operating current not excee2ingA

Each charging point incorporating a soeketlet or vehicle connector complying with tK& IEC 62196series,
protectivemeasuresgainstDC fault currentshallbetaken,exceptwhereprovidedby the EV chargingequipment.
The appropriate measures, for each connection point, shall be as follows:

- RCDTypeB,; or

- RCD Type A andappropriateequipmentthat providesdisconnectiorof the supplyin caseof DC fault
current above 6 mA.
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RCDs shall comply with one of the following standardsiEC 610081, IEC 610091, KS IEC 609472 or IEC
62423

NOTE: Requirementfor theselectioranderectionof RCDsin thecaseof suppliesusingDC vehicleconnectorsaccordingo
theKS IEC 62196series are under consideration.

722.531.2.1.1 RCDsshalldisconnecall live conductors.

722.533 Devices for protection against overcurrent

722.533.101 Each charging point shall be supplied individually by a final circuit protected by an overcurrent
protectivedevicecomplyingwith KS IEC 609472, KS IEC 609476-2 or IEC 610091 or with the relevanparts
of thelEC 60898series or théEC 6026Series.

NOTE: Theelectric vehiclechargingequipment mayave multiplechargingpoints.

722.537 Isolation and switching

722.537.4 Emergency switching off |

722.537.4.101 Whereemergencgwitchingoff is required suchdevicesshallbecapableof breakingthefull load |
current of the relevant parts of the installation and disconnect all live conductors, including the neutral conductor.

722.55 Other equipment
722.55.101 Socket -outlets and connectors

722.55.101.0.201.1  The use of socketutlet complying with KSEAS495\isprohibited Each AC chargingoint
shall incorporate:

(i) onesocketoutletor connectocomplyingwith KS IEC 603092 whichis interlockedandclassifiedto clause
6.1.50f KS IEC 603091 to preventhesocket contactseinglive whenaccessibleor

(i)  one socketoutlet or connectorcomplying with KS IEC. 603092 which is part of an interlockedself-
contained productomplying with KS IEC 603094 and classifiedto clauses6.1.101and 6.1.102to
preventthesocket contacts being live when accessible, or

(i) oneTypelvehicleconnectocomplyingwith KS IEC 621962 for usewith mode3 chargingonly, or

(iv) one Type 2 socketoutlet or vehicle connectorcomplying with KS IEC 621962 for usewith mode 3
charging only, or

(v) one Type 3 socketoutlet or vehicle connectorcomplying with KS IEC 621962 for use with mode 3
chargingonly.

NOTE: Vehiclemanufacturershstructionsshouldbefollowed whendeterminingthetype of socketoutletto beinstalled.

722.55.101.0.201.2 Each sockebutlet shall be installed in a distribution board in accordance 9¢étttion |
722.510r in its appropriateenclosure(e.g. flush or surfacemountedsocketoutlet box) and mountedin a fixed
position. |

Portablesocketoutletsshallnot be usedbuttetheredvehicleconnectorsreallowed. |
722.55.101.3 One:sockebutlet or vehicle connector shall supply only one elestlucle.

722.55.101.4 In_EV charging modes 3 and 4, an electrical or mechanical system shall be provided to prevent the
plugging/unplugging of the plug unless the soeaketiet or the vehicle connector has been switched off from the

supply.
722.55.101.5 The lowest part of any socketitlet shall be placed at a height of 0.5 to 1.5 m frongtbhand.

NOTE: The requirementof the relevantNational Building Sectiors shouldbe adheredto in respectof socketoutlet
heights.

722.55.101.6  Precautions on supply of the fixed installation by the EV

NOTE: Requirement$or precaution®n supplyof thefixed installationby the EV areunderconsideration.
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ANNEX A722 (Informative)
GUIDANCE FOR TN SYSTEMS WHERE PME CONDITIONS APPLY

NOTE: A list of thesymbolsusedin thisAnnex isgivenin itemA722.4.
A722.1 Neutral current of a three -phase installation

Wherethepowerfactorsof thecurrentsn all threephasesresimilar andtriple harmonicscanbeneglectedit may
be assumed that the neutral current of a tptexse installation is given by:

Tn= V[ 0.5(15 + I )F +[0.866 (15— 1, )

NOTE: Themaximumneutralcurrent(lm) occursunderconditionsof maximumimbalancenotnecessarilynaximumoverall
demand.

A722.2 Load balance

Where triple harmonics can be neglected, condition §eaftion722.411.4.1 may be assumed to apply where the
following condition is met.

Im X U()
st =70
A722.3 Earth electrode resistance

Forthepurpose®f condition(ii) of Section722.411.4.1thesumof theresistancesf theearthelectrodeandthe
protective conductor connecting it to the main earthing terminal must meet the following condition, as applicable.

For a singlephasanstallation:

R - 70U,
Aev = m

inst
For a thregphasdnstallation:

70
)
I — Z_(“ R UNR (TRl (R

RA ev =

NOTE: The above threphase formula for Rev is valid only where 1, > f—.? *(I; 15+ 1 3) . Where this is not the case, |
this indicates that condition (i) @dection722.411.4.1 applies and that an earth electrode is not required for the
purposes of condition<(ii) of thaection

A722.4 Symbols used inithis Annex

linst is thermsmaximumdemanccurrentof asingle phaseanstallation(in amperes)including
that of the electric vehicle charging load and any other loads, determined in accordance
with/Section311.1.

Im is therms maximumneutralcurrentof athreephasenstallation(in amperes)including
that of the electric vehicle charging load and any other loads, determined in accordance
with Section311.1.

I{1, l2 andl s arethermsvaluesof current(in amperes)n lines 1, 2 and3, respectivelythatwereused
when determining the value 6f.1

Raev is the sumof theresistancesf the earthelectrodeandthe protectiveconductorconnecting
it to the main earthing terminal of the installation (in ohms), in ikéf#2.3.
Uo is the nominaAC rmsline voltage toEarth. |

NOTE 1: Theabovecurrentsandvoltagearemagnitude®nly; theyarenot phasors.

NOTE 2: In determining 4, l.1, I, and |3, allowance must be made for singlease vehicles being charged from thpbase
charging points.
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SECTION 729: OPERATING AND MAINTENANCE GANGWAYS
729.1 Scope

The particular requirements of this section apply to basic protection and other aspects relating to the operation or
maintenance of switchgear and controlgear within areas including gangways, where access is restricted to skilled
or instructed person(s). |

729.3 Assessment of general characteristics

Forrestrictedaccessareaghefollowing apply:
(i) They shall be clearly and visibly marked by appropriiges
(i) Theyshallnotprovide acces® unauthorisegbersons

(i) Doorsprovidedfor closedrestrictedaccesareasshallallow easyevacuatiorby openingwithoutthe useof
a key, tool or any other device not being part of the opening mechanism.

729.513 Accessibility
729.513.2 Requirements for operating and maintenance gangways

The width of gangways and access areas shall be adequate for work, operational access, emergency access,
emergency evacuation and for transport of equipment.

Gangwayshallpermitatleast 890 degreeopeningof equipmentoorsor hingedpanelgsee alséAnnexA729).
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729.513.2.1 Restricted access areas where basic protection is provided by barriers or
enclosures

Wherebasicprotectionis providedby barriersor enclosures accordanceith Chapted1,thefollowing minimum
dimensions apply (see Figure 729.1):

0] Gangway width includingpetween: 700mm

barriersor enclosuresand switch handlesor circuit-breakersin the most
onerous position, and

barriersor enclosuresor switch handlesor circuit-breakersin the most
onerous position and the wall

(i) Gangwaywidth betweerbarriersor enclosuresr otherbarriersor 700mm
enclosures and the wall

(iii) Height of gangway to barrier or enclosure abfiver 2000mm

(iv) Live partsplacedout ofreach, se&ection417.3 2500mm

NOTE: Whereadditionalworkspacas needeck.g.for specialswitchgeaandcontrolgeamssembliedargerdimensionsnay
be required.

Fig 729.11 Gangways in installations with protection by barriers or enclosures

Barrier or
enclosure .
/ \ i
Barriers or
¥ 4
‘ enclosures

mom e | e = =

S
_

N
N
ANRANR

=

(iv) Reg 417.3

Circuit-breaker

N\

in the position

Ai sol at i

o —————— ]
S

(iii) 2000 mm

[ —=

T
A

& »

(i) 700 mm (i) 700 mm

——?
A
v

> +—>
(if) 700 mm (i) 700 mm

NOTE: .Theabovedimensionsapplyafterbarriersandenclosuresavebeenfixed andwith circuit-breakerandswitchhandles
in.themostonerougosition,includingfii sol ati ono.
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729.513.2.2 Restricted access areas where the protective measure of obstacles is applied

Where the protective measure of obstacles is used, the requirements of Section 417, Obstacles and placing out of
reachapply.The measurés for applicationin those parts of installations controlledsupervised bgkilled persons.

Thefollowing minimumdimensionsapply (seeFigure729.2):

(i) | Gangway width includingpetween: 700mm
obstaclesand switch handlesor circuit-breakersin the most onerous
position, and
obstaclesr switchhandleor circuit-breakersn the mostonerousosition
and the wall.
(i) | Gangwaywidth betweerobstacle®r otherobstaclesndthewall 700mm
(ii) | Heightof gangwayto obstaclesbovefloor 2000mm
(iv) | Live partsplacedout ofreach, se&ection417.3 2500mm

Fig 729.21 Gangways in installations with protection by obstacles

Obstacles

S
R

Live parts

Obstacles

N

(iv)Reg 417.3 /7

.I)n\

[ ———

in the position

Circuit-breaker
n
fii sol at

(iii) 2000 mm

o 7 AT T R A
/ /‘ 77 i
(if) 700 mm (i) 700 mm (i) 700 mm (i) 700 mm

NOTE: Theabovedimensionsapply afterall obstacleavebeenfixed andwith circuit-breakersand switch handlesn the
mostonerougosition,includingfii sol ati ono.
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729.513.2.3 Access to gangways

Gangwaydongerthan10 mshallbe accessibl&om bothends.

NOTE 1: Thismaybeaccomplishedby placemenbf theequipmenaminimumof 700mmfrom all walls (seeFigure729.3)or
by providing an access door, if needed, on the wall against which the equipment is positioned.

Closedrestrictedaccesareaswith alengthexceedind?0 mshallbeaccessible byoorsfrom bothends.
NOTE 2: Forclosedrestricted accesweaswvith alengthexceeding 6n, accessibilityfrom bothendsis recommended.

Fig 729.31 Examples of positioning of doors in closed restricted access areas

O700 mm b
’ Q(\’
«—— 010m Gangway length does not ex eg»
10 m within the closed
( restricted access area‘ )
(b) |e 020 m
0700 mm
—>

Gangway length exceeds
10 m within the closed
restricted access area,
whose length

does not exceed 20 m

>20m >

0700 mm
_,‘_

Gangway length exceeds
10m within the closed

restricted access area,
wlose length

exceeds 20 m

Doorsgiving access$o gangwayshallopenoutwardgseeFigure729.3)andtheyshallhavethefollowing minimum
dimensions:

(i) width 700mm
(i) height 2000mm.
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ANNEX A729

(Normative)
ADDITIONAL REQUIREMENTS FOR CLOSED RESTRICTED ACCESS
AREAS

A729.1 Evacuation

For reason of easy evacuation the doors of any equipment inside the location shall close in the direction of the

evacuation route (see Figuk&29.1). Gangways shall permit at least a 90 degree opening of equipment doors or
hinged panels (see Figure A729.2).

Fig A729.1 7 Minimum passing width in case of evacuation i Case 1

(PSS TSI T TSI TSI TSI TSI TSI IS SII TSI IS A S

Lngzg%m Evacuation route direction
width 700 mm
1 — ¥ .. _2

b — [

1 Circuit-breakerin theisolatedposition

2 Handles(e.g.for controlsor equipment)

In the case of doors which can be fixed in the open position and direaikers which are withdrawn fully for
maintenancécompletelyextractedp minimumdistanceof 500mm shallbe compliedwith betweerthedooredge
or circuitbreaker/ equipment edge and the opposite limitation of the gangway (seeA<garg).

Fig A729.2 7 Minimumpassing width in case of evacuation 1 Case 2

CIIIT IS LSS ISV IS TSI IS
minimum passing
width 500 mm* Evacuation route direction

1 Circuit-breakerin the positionfic o mp leext e lag t ed o
2 Fixing deviceof a door

* The minimum width gangway of 500 mm shall be taken into
consideration between the wall and the cirtué@aker in the

positionfi ¢ 0 mp leextt & lagndequipmentdoor in the
90 degree position.
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SECTION 730: ONSHORE UNITS OF ELECTRICAL SHORE CONNECTIONS
FOR INLAND NAVIGATION VESSELS

730.1 Scope

Theparticularequirementsf thissectionapplyto onshorénstallationsdedicatedo thesupplyof inlandnavigation
vessels for commercial and administrative purposes, berthed in ports and berths.

NOTE 1: Forsuppliegto pleasurecraft or houseboats marinasandsimilarlocations seeSection709.

This sectionappliesto installationswith nominalsupplyvoltagesnotexceedin®230V AC singlephaseand400V
AC threephase.

NOTE 2: Additional requirementshat donotrelateto electricalinstallationaregiven inlEC 60092304 andIEC 603647-709.

The particular requirements do not apply to the onboard installations of inland navigation vessels including their
connection cablegdditional requirements on the onboard installation are givéB@607213-3.

730.31 Purposes, supplies and structure
730.312 Conductor arrangement and system earthing
730.313 Supplies

730.313.1.101 Thenominalsupplyvoltageshallbe 400V threephaseAC, 50Hz.

NOTE: An arrangement diagram of an electrical shore connection is shd&@ i60092304, and an overview diagram of
an electrical powesupply station with two connector units is showhB& 603647-709.

730.313.1.102 Galvanic separation

Whereafixed onshordsolatingtransformeiis usedto preventgalvaniccurrentscirculatingbetweerthe hull of the
vesseland metalligpartson theshore side, equipmenbmplying withIEC 615582-4 shall beused.

Theprotectiveconductor(PE)of the supplyto theisolatingtransformeishallnot beconnectedo the earthterminal
in the sockebutlet supplying the inland navigation vessel.

730.4 Protection for safety
730.41 Protection against electric.shoek
730.410.3.5 Theprotectivemeasuregf obstaclegandplacingoutof reach(Section417)shallnotbeused.

730.410.3.6 The protective measuresnf nonconductinglocation (Section418.1) and earthfree local
equipotential bondingSection418:2) shall not be used.

730.411.4 TN system
Connection of a PME earthinfacility to any metalwork in a bod prohibited

Thisdoesnotprecludethe useof a PME earthingfacility asthemeansof earthingfor otherpurposessuchasto the
installations of permanent buildings.

NOTE: The requirementsf othersectionof Part7 mayalsoapply.
730.5 Selection and erection of equipment

730.512 Operational conditions and external influences

730.512.2 External influences

730.512.2.101 Degree of protection

Equipment shall be selected with a minimum degree of protectibtddf
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730.521 Types of wiring system

730.521.101 Wiring systems of berths, ports and floating landing stages

730.521.101.1 Berths and ports

Thefollowing wiring systemsandcablesaresuitablefor distributioncircuitsin berthsandports:
() undergroundtables
(i) overheadtables

(i)  cableswith copperconductorsaandthermoplastior elastomerignsulationandinstalledwithin anappropriate
cablemanagemergystemtakinginto accounexternalinfluencessuchasmovementjmpact,corrosionand
ambient temperature

(iv) mineralinsulatedcableswith thermoplastigrotectivecovering
(v) armouredcableswith a thermoplastior elastomericovering.

Othercablesandmaterialghatareatleastassuitableasthoselisted abovemaybe used.
730.521.101.2 Floating landing stages

Wiring systems and cables shall be suitable for the movement of floating landing stages. The following wiring
systems and cables are suitable for distribution circuits on floating landing stages:

() cableswith copperconductorandthermoplastior elastomeridnsulationandinstalledwithin anappropriate
cablemanagemergystentakinginto accoungexternalinfluencessuchasmovementimpact,corrosionand
ambient temperature

(i) armourecdcableswith a thermoplastior elastomericovering.
Othercablesandmaterialsthat areatleastassuitable ashoselistedin. (i) or (i) maybeused.

730.521.101.3 Cables and cable management systems

730.521.101.3.1 General

Cablesand cablemanagemergystemsshall be selectecandinstalledso that mechanicadamagedueto tidal and
othermovemenof floating structuress prevented.

Cable management systems shall be installed to allow the drainage of water/condensate, e.g. by sloping away and/
or drainage holes.

730.521.101.3.2 Underground cables

Undergrounddistribution circuits shall, unlessprovided with additional mechanicalprotection,be buried at a
sufficientdepthto avoid beingdamagede.g.by movemenbf vehicles.

NOTE 1: A depthof 0.6 m is generallyconsideredisa minimumdepthto fulfil thisrequirement.
NOTE 2: For conduitsystemsuriedundergroundseeKS IEC 6138624.

730.521.10%.3.3 Overhead cables

Overheadtablesshallnot beusedoverwaterways.

Poles and other supports for overhead wiring shall be located or protected so that they are unlikely to be damaged
by any.foreseeable movement of vehicles.

Overheadtablesshallbeataheightabovegroundof notlessthan6 min all areasubjectedo movemenbf vehicles
and 3.5 min all other areas.

Any overheadconductorshallbeinsulated.
730.53 Protection, isolation, switching, control and monitoring
730.531 Devices for protection against electric shock by automatic disconnection of supply

730.531.3 Residual current protective devices (RCDs)

Socketoutletswith aratedcurrentnotexceeding3 A shallbeindividually protectedoy anRCD providingadditional
protection in accordance wiection415.1 having a rated residual operating current not exceeding 30 mA.
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The RCD selected shall disconnect hdle conductors, i.e. line antkeutral.

Socketoutletswith aratedcurrentexceedin@3A shallbeindividually protectecoy anRCD havingaratedresidual
operatingcurrentnotexceedingd00mA. TheRCD selectedhalldisconnectll live conductorsi.e. line andneutral.

NOTE: Thepurposeof theseRCDsis to protecttheshoresupplyandtheflexible cable.lt is notintendedo provideprotection
for onboard circuits, whichre outside thecope of thisection.

730.533 Devices for protection against overcurrent
Socketoutletsshallbeindividually protectedoy anovercurrenprotectivedevice.

730.537 Isolation and switching
Devices for isolation

At leastone meansof isolation shall be installed for eachdistribution board. This
device shall disconnect all live conductors.

730.55 Other equipment
730.55.1 Socket -outlets

730.55.1.1 Socketoutlets shall comply withKS IEC 603091 andKS IEC 603094 and sockebutlets with a
current rating not exceeding 125shall comply withKS IEC 603092.

Whereinterchangeabilitys notrequired socketoutletsshallcomplywith KS IEC 603091 andKS IEC 603094
and need not comply witkS IEC 603092.

730.55.1.2 Socketoutletsshallbelocatedascloseaspracticableiothe berthto be supplied.
730.55.1.3 No morethanfour socketoutletsshallbe groupedogethelin any oneenclosure.
730.55.1.4 Each sockebutlet shall supply only oneessel.

730.55.1.6  Socketoutletsshallbeplacedin anenclosuran.accordancevith IEC 603647-709.

730.553.13 Socketoutlets shall be placed at a height of not less than 1 m above the highest water level. In the
case of floating pontoons or walkways only; this height may be reduced to 0.3 m above the highest water level
provided that appropriate additional measures are taken to protect against the effects of splashing.
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ANNEX A730

(Informative)
Examples of methods of obtaining supply

NOTE: In FiguresA730.1to A730.4,functionalswitchesarenot shown.

Fig A730.1 7 Direct connection to a single -phase mains supply

Overcurrent  Shore | | Vessel
protective | |
device RCD | | RCD
L o (— Flexible cable (=
three cores N

N o (m (m
PE o f-—/ (-

PE
vessel

To metallic parts in contact with
water surrounding the vessel

There is a risk of electrolytic corrosion resulting from circulating galvanic currents in the protective conductor to
shore.

Fig A730.2 7 Direct connection to a single -phase mains supply with an isolating transformer on

the vessel
Overcurrent Shore | | Vessel
protective ! !
device RCD | | RCD
L o (— Flexible cable (= L
three cores % g
N o (mm < N
PE o (-—/ (mm—
(6 (6}
PE
vessel

To metallic parts in contact with
water surrounding the vessel

No connection shall be made between the PE conductor of the vessel and the PE conductor of the shore supply
(seeSection730.313.1.102)This is to preventgalvaniccurrentscirculating betweenthe hull of the vesseland
metallic parts on the shore side.
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Fig A730.3 1 Direct connection to athree-phase mains supply

Overcurrent  Shore i Vessel
protective
device RCD | RCD
Llo— — Com L1
L2 o— — < Flexible cable (= L2
five cores
L3 o— +— (= ' L3
N o—1 — =< (mm N
PEo q -
O
PE
vessel
| Tometalli¢'parts in.contact with

water surrounding the vessel

There is a risk of electrolytic corrosion resulting from circulating galvanicicurrents in the protective conductor to
shore.

Fig A730.4 1 Direct connection to athree-phase mains supply with an isolating transformer on
the vessel

Overcurrent g i'Vessel
protective i !
device  pep | RCD

L1o Q

L2 o (mm Flexible cable
five'cores

L3 o (o < L~~~ L3

N o U

— N

PEo (mm -

PE
vessel

To metallic parts in contact with
water surrounding the vessel

No cennection shall be made between the PE conductor of the vessel and the PE conductor of the shore supply
(seeSection730.313.1.102)This is to preventgalvaniccurrentscirculating betweenthe hull of the vesseland
metallic parts on the shore side.
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SECTION 740: TEMPORARY ELECTRICAL INSTALLATIONS
FOR STRUCTURES, AMUSEMENT DEVICES AND BOOTHS AT FAIRGROUNDS,
AMUSEMENT PARKS AND CIRCUSES

740.1 Scope, object and fundamental principles
740.1.1 Scope

This section specifies the minimum electrical installation requirements to facilitate the safe design, installation
and operation of temporarily erected mobile or transportable electrical machines and structures which incorporate
electrical equipment. The machines and structures are intended to be installed repeatedly, without loss of safety,
temporarily, at fairgrounds, amusement parks, circuses or similar places.

Theobjectof thissectionis to definetheelectricalinstallationrequirementor suchstructureandmachinesbeing
eitherintegral partor constitutinghe totalamusemendevice.

This sectiondoesnot applyto theinternalelectricalwiring of machinegseekKS IEC 602041).
NOTE 1: The permanent electrical installatioreiscluded from thecope.

740.3 Assessment of general characteristics

740.31 Purposes, supplies and structure
740.313 Supplies

740.313.1.1 Voltage

Thenominalsupplyvoltageof temporaryelectricalinstallationsn booths standsandamusemendevicesshall not
exceed 230/400 V AC or 440 V DC. |

740.313.3 Supply from the public network

Irrespectiveof the number of sources supply, the lineand neutratonductordrom differentsourcesshall not be
interconnectedownstreanof the origin of thetemporaryelectricalinstallation. Theinstructionsof the operatorfor
the supply of the system to the public shall be followed.

740.4 Protection for safety
740.41 Protection against electric shock

740.410.3 General requirements

Automatic disconnectionof supply to the temporaryelectrical installation shall be provided at the origin of
the installation by one or more RCDs with a rated residual operating current not exceeding300 mA. The
RCD shallincorporateatime delayin accordancevith KS IEC 609472 or be of the type S in accordancevith |
IEC 610081 or IEC 610091 where necessary to provide selectivity with RCDs protecting final circuits. |

740.410.3.5 Theprotectivemeasuref obstaclegSection417.2)shallnotbeused. |
Placingoutof.a r mi@ashis acceptabldor electricdodgemgseeSection740.55.9).

740.410.3.6 The protective measureof nonconductinglocation (Section418.1) and earthfree local
equipotential bondingSection418.2) shall not be used.

740.411 Protective measure: Automatic disconnection of supply

NOTE: For suppliesto AC motors, RCDs, where used, should be of the time-delayed type in accordancewith |
KS IEC 609472 or be of thetype S in accordanceavith IEC 610081 or IEC 610091 wherenecessaryo prevent |
unwanted tripping.
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7404114 TN system

74041141 A PME earthing facility shall not be used as the means of earthing for an installation falling within
the scope of this section.

740.411.4.3 Where the type of system earthing is TN, a PEN conductor shall not be used downstream of the
origin of the temporary electrical installation.

740.411.6 IT system

Whereanalternativesystemis available an|T systemshallnotbeused.IT systemshowevermaybeusedfor DC |
applications where continuity of service is needed.

740.415 Additional protection

740.415.1 Additional protection: RCDs

All final circuitsfor:

() lighting,
(i) socketoutletsratedupto 32A, and
(i)  mobileequipmentonnectedy meanof aflexible cablewith a currentcarryingcapacityupto 32A

shall be protected by RCDs having the characteristics specifieecition415.1.1.

NOTE: The requirementfor additional protectionrelatesto the increasedrisk of damageto cables.

The supply to a battergperated emergency lighting circuit shall be connected to the same RCD protecting the
lighting circuit.

Thisrequirementoesnotapplyto:
(iv) circuitsprotected by SEL\or PELV,or
(v) circuitsprotectedoy electricalseparationor

(vi) lighting circuitsplacedoutof a r nméash providedtheyarenotsuppliedby socketoutletsfor householdr
similar purposes or sockettlets according t&S/ IEC 603091.

740.415.2 Additional protection: Supplementary protective equipotential bonding |

740.415.2.1 In locations intended for livestock, supplementary bonding shall connect all expmsguktive
parts and extraneow®nductiveparts:.that.can be touched by livestock. Where a metal grid is laid in the floor, it
shall be included within the supplementary bonding of the location (seeFigure 705).

Extraneousconductivepartsin, or on, thefloor, e.g.concretereinforcemenin generalor reinforcemendf cellars
for liqguid manure, shall be connected to the supplementary protective equipdientalg. |

It is recommended thapaced floorsnade ofprefabricated concrelements b@art ofthe equipotentiabonding
(seeFigure705).The supplementarprotectiveequipotentiabondingandthe metalgrid, if any,shallbeerectedso |
that it is durably protected against mechanical stresses and corrosion.

740.42 Protection against thermal effects

740.422.3". Nature of processed or stored materials

740.422:3.7 A motor which is automaticallyor remotelycontrolledand which is not continuouslysupervised
shallbefitted with amanuallyresetprotectivedeviceagainsiexcessemperature.

740.5 Selection and erection of  equipment
740.51 Common rules

Switchgear and controlgear shall be placed in cabinets which can be opened only by the use of a key or a tool,
exceptfor thosepartsdesignedandintendedo beoperatedy ordinarypersongBA1) asdefinedin Part2 (seealso
Appendix 5).
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740.512 Operational conditions and external influences

740.512.2 External influences

Electrical equipment shall have a degree of protection of atlleddt
740.52 Wiring systems

740.521 Types of wiring system

740.521.1 Cables and cable management systems

Conduit systems shall comply with the relevant part olBdEC 61386series, cable trunking systems and cable
ducting systems shall comply with the relevant part PEQf 610842, and tray and ladder systems shall'comply
with IEC 61537

All cablesshallmeettherequirement®f KS IEC 603321-2.

Cables shall have a minimum rated voltage of 450/750 V, except that, within amusement devices, cables having a
minimum rated voltage of 300/500 V may be used.

The routes of cables buried in the ground shall be marked at suitable intervals=Buried cables shall be protected

against mechanical damage.

NOTE 1: Conduit classified as 450 N regarding protection against compression and classified as normal regarding protection
against impact, according KS IEC 6138624, is considered to fulfil the above requirement.

Armouredcablesor cablesprotectechgainsmechanicatiamageshallbeusedwherevetthereis arisk of mechanical
damagealueto externainfluencee.g.> AG2. Mechanicaprotectionshallbeusedn publicareasandin areasvhere
wiring systems are crossing roads or walkways.

Thefollowing methodsareconsideredo meettheaboverequirements:

(i) conduitsystemscomplyingwith KS IEC 6138621 with a classificationof heavy regardingprotection
against compressiom, classificationof heavyregardingprotectionagainstimpact, and, for metallic and
composite conduit systems, class 3 protection against corrosion (i.e. medium protection inside and high
protectionoutside)

(ii) cabletrunkingsystemsandcableductingsystemsomplyingwith IEC 610842 serieswith a classification
5 Jregarding protection againsbpact.
Wheresubjectedo movementwiring-systemshallbe of flexible constructionWhereflexible conduitsystemsare
providedthey shall complyvith KS'IEC 6138623,

NOTE 2: Cablesof typeHO7RN-For HO7BN4-F (IEC 605022-21) togethemwith conduitcomplyingwith KS IEC 61386 |
23are deemed to satisfy this requirement.

740.526 Electrical“connections

Jointsshallnotbemadein cablesexceptwherenecessargsaconnectiorinto acircuit. Wherejointsaremade these
shall either use connectors in accordance with the relevant British or Harmonized Standard or the connection shall
be made in-an enclosure with a degree of protection of at least IPXXD or IP4X.

Wherestraincan betransmittedo terminalghe connection shalhcorporatecableanchorage(s).
740.53 Switchgear and controlgear

740.537 Isolation and switching

740.537.1 General

Everyelectricalinstallationof a booth,standor amusemendeviceshallhaveits own meanf isolation,switching
and overcurrent protection, which shall be readily accessible.

740.537.2.1.1 Every separate temporary electrical installation for amusement devices and each distribution
circuit supplying outdoor installations shall be provided with its own readily accessible and properly identified
means of isolation.
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740.537.2.2 Devices for isolation
A devicefor isolation shalldisconnecall live conductorgline andneutralconductors).

740.55 Other equipment
740.55.1 Lighting installation

740.55.1.1 Luminaires

Every luminaire and decorative lighting chain shall be installed so as not to impair its ingress protection, gnd be
securelyattachedo the structureor supportintendedto carryit. Its weightshallnot be carriedby the supplycable,
unless it has been selected and erected for this purpose.

Luminaires and decorative |lighting chains mounted | e.
accessibléo accidentatontactshallbefirmly fixed andsositedor guardedasto preventisk of injury to person®r

ignition of materialsAccesso thefixed light sourceshallonly be possibleafterremovingabarrieroranenclosure

which shall require the use of a tool.

Lighting chainsshalluseHO5RN-F or HO7RN-F (IEC 605022-21) cableor equivalent. |
NOTE: Lighting chainsmay beused in anyength provided the overcurrepitotective device in theircuit is properlyrated.

740.55.1.2 Lampholders

Insulationpiercing lampholdersshall not be used unlessthe cablesand lampholdersare compatibleand the
lampholdersirenonremovableoncefitted to thecable.

740.55.1.3 Lamps in shooting galleries

All lamps in shooting galleries and other sideshows where projectiles are used shall be suitably protected against
accidental damage.

740.55.1.4 Floodlights

Wheretransportabldéloodlightsareused they shallbemountedsothatthe luminaireis inaccessibleSupplycables
shall be flexible and have adequate protection against mechanical damage.

740.55.1.5 Fire risks from luminaires and. floodlights

Luminairesandfloodlights shallbe so fixed,andprotectedhata focusingor concentratiorof heatis not likely to
cause ignition of angnaterial.

740.55.3 Electric discharge..lamp ‘installations

Installations of any luminous'tube, sign or lamp on a booth, stand or amusement device with an operating voltage
higher than 230/400 ¥C shall comply withSectiors 740.55.3.1 and 740.55.3.2. |

740.55.3.1 Location

The |l umimmous tube, sign or | amp shal/l be installed ouU
of injury to persons.

740.55.3.2 Emergency switching device

A-separateircuit shallbe usedto supplyluminoustubes signsor lamps,which shallbecontrolledby anemergency
switch. The switch shall be easily visible, accessible and marked in accordance with the requirements of the local
authority.

740.55.5 Safety isolating transformers and electronic converters

Safetyisolatingtransformershallcomplywith KS IEC 615582-60r provideanequivalentdegreeof safety.
A manually reset protective device shall protect the secondary circuit of each transformer or elmtrantor.

Safety isolating transformers and electronic cohvert:
location that provides equal protection, e.g. in a panel or room with adequate ventilation that can only be accessed
by skilled orinstructedpersonsSuchaccesshallbeprovidedonly to facilitateinspectiontestingandmaintenance.

Electronicconvertorshallconformto IEC 613472-2.
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Enclosuregontainingrectifiersandtransformershallbeadequatelyentilatedandtheventsshallnotbeobstructed
when inuse.

740.55.7 Plugs and socket -outlets

An adequateumberof socketoutletsshallbeinstalledto allow the userrequirementso bemetsafely.
NOTE 1: In booths standsandfor fixed installationspnesocketoutletfor eachsquarenetreor linearmetreof wall is generally
considerecadequate.

Socketout | ets dedicated to |lighting cir Section740.4p51psbai d o u't
be encoded or marked according to their purpose.
Whenusedoutdoors plugs,socketoutletsandcouplersshallcomplywith:

(i) KS IEC 603092, or

(i) whereinterchangeability isiot requiredKS IEC 603091.
However, sockebutlets according to the relevant National Standard may also be installed if they have suitable
mechanical protection (equivalent to the requiremenkSofEC 603091) and a rated current not exceedingAL6
NOTE 2: Suitable mechanical protection may be provided by the sackkdt or by arenclosure.

740.55.8 Electrical supply

At eachamusemendevice thereshallbeaconnectiorpointreadilyaccessibleandpermanentlynarkedto indicate
the following essential characteristics:

() Ratedvoltage
(i) Ratedcurrent
(i) Ratedfrequency.

740.55.9 Electric dodgems

Electric dodgems shall only be operated at voltages not-exceeding 50 V AC or 120 V DC. The circuit shill be
electrically separated from the supply mains by. means of a transformer in accordaniEeCnwéth5582-4 or a
motorgenerator set.

740.551 Low voltage generating sets

740.551.8 Generators

All generatorshallbesolocatedor protectedasto preventdangerandinjury to peoplethroughinadvertentontact
with hot surfaces and dangerous parts.

Electrical equipment assaciated with the generator shall be mounted securely and, if necessaryiboatianti
mountings.

Where a generator supplies a temporary installation, forming part of a TN, TT or IT system, care shall be taken to
verify thatthe earthingarrangementarein accordancevith Section542.1and,whereearthelectrodesareused, |
with Section542.2.

Theneutralconductorof the starpoint of thegeneratoshall,exceptfor anIT systempe connectedo theexposed
conductiveparts of the generator.

740.6 Inspection and testing

Theelectricalinstallationbetweerits origin andanyelectricalequipmenshallbeinspectedndtestedn accordance
with the requirements of Part 6 after each assembly on site.

NOTE 1: Internalelectricalwiring of roller coasterselectricdodgemsandsimilar equipmentarenot consideredaspartof the
verification.

NOTE 2: In specialcaseghe numberof thetestsmaybe modified accordingto the type of temporaryelectricalinstallation.
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SECTION 753: HEATING CABLES AND EMBEDDED HEATING SYSTEMS
753.1 Scope

This section applies to embedded electric heating systems for surface heating. It also applies to electric heating
systems for décing, frost prevention and similar applications. Both indoor and outdoor systems are covered.

Heatingsystemdor industrialandcommercialapplicationscomplyingwith relevantpartsof IEC 60519 IEC/IEEE
62395andKS IEC 6007%re not covered

NOTE: Exampleof heatingsystemsoveredoy this Standardireheatingsystemsor walls, ceilings,floors, roofs,drainpipes, |
gutters, pipes, stairs, roadways, and-handened compacted areas (e.g. football fields, lawns).

753.4 Protection for safety
753.41 Protection against electric shock

753.410.3 General requirements

753.410.3.5 Theprotectivemeasuresf obstaclesandplacingout of reach(Section417)shallnotbeused. |

753.410.3.6 The protective measures of nroanducting location Section 418.1) and ‘eartfree local
equipotential bondingSection418.2) shall not be used. |

753.411 Protective measure: Automatic disconnection of supply

753.411.3.2 RCDs having the characteristics specifie®attion415.1.1 shall.be\used as disconnecting devices.

In the case of heating unitghich are delivered from the manufactumgithout exposedonductiveparts, a
suitableconductivecovering,for example a metalgrid with a spacingof not morethan30 mm, shallbe provided

on site as an exposeonductivepart above the floor heating elements or under the ceiling heating elements, and
connected to the protective conductor of the electrical installation.

NOTE 1: WhereClassll floor or ceiling heatingunits complyingwith'the requirement®f Sectiors 412.1.1and412.2.1.1
areusedthemesh metagirid detailedin Section753.411.3.2s notrequired.

NOTE 2: Limitation of the rated heating power to 7.5 kW/230 V~or 13 kW/400 V downstream of a 30 mA RCD may avoid
unwanted tripping due to leakage current. |

753.412 Protective measure: Doubleor\reinforced insulation

753.412.1.201 Where this protective'measure is used as the sole protective measure for floor or ceiling heating
units,complyingwith therequirement®f Section412.2.1.1the heatingfreeareasshallbereadilyidentifiable.

Themeshmetalgrid detailedin Section753.411.3.2s notrequired.

Theuse of thigrotective measure #ise sole protective measufer a wall heatingystem isiot permitted.

753.413 Protective measure: Electrical separation

Electricalseparatiorshall notbe usedor wall heating system&ection413).

753.415 Additional protection: RCDs

753:415.1 " -Circuitssupplyingheatingunits shallhaveadditionalprotectionby the useof RCDshavingthe
characteristicspecifiedin Sectiond15.1.1.Time delayedype RCDsshallnotbeused.

753.42 Protection against thermal effects

753.423 Protection against burns

In floor areasvherecontactwith skin or footwearis possible the surfacetemperaturef thefloor shallbelimited. |

NOTE: Forexampleto no morethan35 °C for floor heatingsystemsFor additionalinformationreferencecanbe madeto
CENELEC Guide29.

Page P9



753.424 Protection against overheating |

To meettherequirement®f Chapted2, specialcareshallbetakento preventthe heating
elements creating high temperatures to adjacent material. This may be achieved by using
heating units with temperature séthiting functions or by separation with hegsistant
materialsThe latter may be accomplished by placing on a metal sheet, in metal conduit
or at a distance of at least 10 mm in air from the ignitable structure.

NOTE: Dependenbn adjacenmaterial it may b@rudent to considea larger separatiogistance.

753.424.201 For floor or ceiling heatingsystemsn buildings,one or more of the following measureshall be
appliedwithin the zone wherkeating unitare installed tdimit the temperature ta maximum of 80C:

(i) appropriate design of the heatisgstem
(i) appropriate installation of the heatisgstem
(i) use of protectivelevices.

Heating units shall be connected to the electrical installation via cold tails or suitable terminals.
Heatingunitsshallbeinseparablyconnectedo cold tails, for example py a crimpedconnection.

For wall heatingsystemsthe heatingunits shall be providedwith ametalsheathor metal
enclosure oifine meshmetallic grid. The metal sheathor metalenclosureor fine mesh
metallicgrid shallbe connectedo the protective conductor.of the supply circuit.

NOTE: This requirement is intended to protect against the effects of overheating caused bycacstiobetween live
conductors due to penetration of an embedded heating unit.

753.5 Selection and erection of electrical  equipment |
753.51 Common rules

753.511 Compliance with standards

Flexible sheet heating elements shall comply with. the requiremers603352-96. Heating cables shall
comply with IEC 60800.

753.514 Identification |

753.514.1 General |

The designer of the installation/heating.system or installer shall provide documentation for each heating system,
containing the following details:

(i) Manufacturer and type of heatingits
(i)  Numberof heatingunitsinstalled
(iii) Length/area of heatingnits
(iv) Ratedpower
(v) Surface powedensity
(vi) Layoutof the heatinginitsin theform of asketch, drawing opicture
(vii) “\Position/depth of heatingnits
(viii)». Pasition of junctiorboxes
(ix) Cablesgarthedconductiveshieldsandthelike
(x) Ratedvoltage
(xi) Rated resistance (cold) of heatimgits
(xii) Rated current of overcurrent protectievice
(xiil) Rated residual operating currentRED
(xiv) The insulation resistance of the heating installation and the test vakede |
(xv) Productinformationcontainingprovisionsaboutapprovedmaterialsin contactwith the heatingunits, with
necessary instructions for installation.
Thisdocumentatiorshallbefixed to, or adjacento, thedistributionboardof the heatingsystem.

Furthermoretherequirementsf Figure753apply.
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753.515 Prevention of mutual detrimental  influence

753.515.1  Electricheatingsystemsshall be selectecanderectedsoasto avoid any harmfulinfluencebetween
the heatingsystemandany electricalor non-electricalinstallationsenvisaged.

If materialsotherthanthoserecommendedreusedin the surrounding®f the heatingunitsthe manufactureshall
be consulted.

NOTE: Forexampleanelectricheatingsystencanaffectotherpartsof theelectricalinstallationsuchasreducingthecurrent
carrying capacity of cables of other circuits due to high local ambient temperature caused by the heating system.

753.515.101 Heatingunitsshallnotcrossexpansiorjoints of thebuilding or structure.

753.52 Wiring systems

753.520 Introduction

753.520.4 Heating -free areas

For the necessarattachmenbf room fittings, heatingfree areasshall be providedin sucha way that the heat
emission is not prevented by such fittings.

753.522 Selection and erection of wiring systems in relation to externaltinfluence |

753.522.1 Ambient temperature (AA)

753.522.1.3 Forcold leadgcircuit wiring) andcontrolleadsinstalledin thezoneof heatedsurfacestheincrease |
of ambient temperature shall be taken into account.

753.522.4  Presence of solid foreign bodies (AE)

753.522.4.3 Whereheatingunitsareinstalledthereshallbeheatingfreeareasvheredrilling andfixing by screws |
and the like may be carried out without risk of damage to the units. |
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Fig 7531 Information for the user of the installation

A description ofthe heatingsystem shalbe providedo thepersonorderingthework. The description shall

contain at least the following information:

a) Description of theconstructionof the heating system, especially the installation depthtb& heating units;
b) Locationdiagramwith informationconcerning

1 thedistributionof the heatingcircuitsandtheir ratedpower;

1 thepositionof theheatingunitsin eachroom;

T particularities which have been taken into account when installing the heating units, for exam
heatingfreeareascomplementarheatingzonesheatingfreeareador fixing means penetrating into the
covering material;

c) Data onthe control equipmentused, withrelevant circuit diagramand the dimensionedoosition of floor
temperature and weather conditions sensors, if any;

d) Dataonthetype of heatingunitsandtheir maximumoperatinggemperature.

Theinstallershallinform the ownerthatthe descriptionof the heatingsystemincludesall necessary information,
for example for repair work.

Instructionsfor use shallbe providedto the personorderingthework upon completion. One copy of the
instructions for use shall be permanently fixed in or near each relevant distribution board.

Theinstructionsfor useshallincludeatleastthefollowing data:

a) Descriptionof the heatingsystemandits function;

b) Operation of the heating installationtime first heating period in the cas&a new building, for example,
regarding drying out;

c) Operationof the control equipmentfor the heatingsystemin the dwelling areaand the complementary
heating zones, if any;

d) Informationonrestrictionson placing of furnitureor similar.

additionalfloor coveringsfor example carpetswith a thicknessof >10 mm may

leadto wigherfloor temperatureshich canadverselyaffectthe performancef the heatingsystem

pieces of furniture solidly covering the floor and/or builicupboards shafinly be placed on heatirfigee areas
furnituee, suchas carpets,seatingand rest furniture with pelmets,which in part do not solidly cover the
floor, may not be placed in complementary heating zones, if any;

e)ln tHe caseof ceiling heatingsystems restrictionsregardingthe height of furniture. Cupboardsof room
height may be placed only below the area of ceiling where no heating elements are installed;

f) Dimensionegositionof complementaryeatingzonesandplacingareas;

g) Statementhat,in the caseof thermalfloor, wall andceiling heatingsystemsno fixing shallbe madeinto the
floor, wall or ceiling respectively. Excluddbm this requirement are heatifigee areas.
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APPENDIX 5 (Informative)
CLASSIFICATION OF EXTERNAL INFLUENCES

Thisappendixgivesthe classificatiorandcodificationof externalinfluences.
NOTE 1: The appendix ian extract fromECIEC 60364-5-51.

Eachconditionof externalinfluenceis designatedby acodecomprisingagroupof two capitallettersandanumber,

asfollows:

Thefirst letterrelatesto the generalcategoryof externalinfluence:

A Environment
B Utilization
C Construction of buildings

Thesecondetter relateso thenatureof theexternalinfluence:

A
B
C
Thenumberrelatego the classwithin eachexternalinfluence:
1
2
3
For example, the cod®A4 signifies:
A = Environment
AA =Environment - Ambient temperature
AA4  =Environment - Ambient temperature in‘the range of z5 °Cto +40 °C.

NOTE 2: Thecodificationgivenin this appendixs notintendedio beusedfor markingequipment.

Thefollowing key isfor use when referencing the list of exterimdlluences:

a May necessitateertainsupplementarprecautionge.g.specialubrication).
b Thismeanghat ordinaryequipment willoperatesafely undethe describe@xternalinfluences.
¢ This meanghatspecialarrangementshouldbe made for example petweerthe

designer of the installation and the equipment manufacturer, e.g. for specially
designed equipment:
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CONCISE LIST OF EXTERNAL INFLUENCES

AA Ambient(°C) AF Corrosion AM8 Radiated magneticfields
AAL -60°C +5°C AF1 Negligible AM9 Electricfields
AA2 -40°C +5°C AF2 Atmospheric AM21 High-frequencyetc.. .
AA3 -25°C +5°C AF3 Intermittent AM22 Conducted. . .nano. . .
AA4 -5°C +40°C AF4 Continuous AM23 Conducted. .micro.. .
AA5 +5°C +40°C AM24 Conductedscillatory
AAG +5°C +60°C AG Impact AM25 RadiatecHF
AA7 -25°C +55°C AG1 Low AM31 Electrostatic
discharges
AA8 -50°C +40°C AG2 Medium AM41 lonization
AG3 High
AB Temperatureand AN Solar
Humidity
AH Vibration AN1 Low
AC Altitude (metres) AH1 Low AN2 Medium
AC1 O 2000 met r eAsi2 Medium AN3 High
+— AC2 > 2000 metres AH3 High
% AP Seismic
E AD Water AJ Othermechanical AP1 Negligible
c stresses
9 AD1 Negligible APR2 Low
é AD2 Drops AK Flora APR3 Medium
(N AD3 Sprays AK1 No hazard AP4 High
AD4 Splashes AK2 Hazard
AD5 Jets AQ Lightning
AD6 Waves AL Fauna AQ1 Negligible
AD7 Immersion AL1 Nohazard AQ2 Indirect
AD8 Submersion AL2 Hazard AQ3 Direct
AE Foreign Bodies AM Electromagnetic. . AR Movement ofair
AE1 Negligible AM1 Level AR1 Low
AE2 Small AM2 Signallingvoltages AR2 Medium
AE3 Very small AM3 Voltageamplitude AR3 High
variations
AE4 Light dust AM4 Voltageunbalance
AE5 Moderatedust AM5 Powerfrequencyari- AS Wind
ations
AE6 Heavydust AM6 Inducedow-frequency AS1 Low
voltage
AM7 DC currentin AC AS2 Medium
voltage
AS3 High
BA Capability BC Contactwith Earth BE Materials
BA1 Ordinary BC1 None BE1 No risk
BA2 Children BC2 Low BE2 Fire risk
BA3 Handicapped BC3 Frequent BE3 Explosionrisk
5 BA4 Instructed BC4 Continuous BE4 Contaminatiomisk
§ BAS Skilled
% BD Evacuation
) BB Resistance BD1 Normal
BD2 Difficult
BD3 Crowded
BD4 Difficult andcrowded
CA Materials CB Structure
% CA1 Non-combustible CB1 Negligible
-_% CA2 Combustible CB2 Fire propagation
= CB3 Structuraimovement
m CBA  Flexible
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A ENVIRONMENT:

Code External influences Characteristics required for Reference for
selection and erection of information only
equipment
A Environmentatonditions
AA Ambienttemperature
The ambient temperature is that of
ambient air where the equipment is
beinstalled
It is assumed that the ambig
temperaturéncludestheeffectsof other
equipmentnstalledin thesamdocation
The ambient temperature to
considered for the equipment is {
temperature at the place where
equipment is to be installed resulti
from the influence of all othg
equipment in the same location, wh
operating, not taking into account f|
thermal contribution of the equipme
to be installed
AA1 i60°C+5°C | Includestemperatureangeof
IEC 607213-3, class 3K8, with
high air temperature restricted to
+5 °C. Partof temperatureangeof
IEC 607213-4, class 4K4, with
low air temperature
restrictedto i 60 °C andhigh air
temperature restricted to +5 °C
AA2 740 °C +5°C Part of temperature rangé
IEC 607213-3, class3K7,with high
Speciallydesigneequipmenor alrsemperature restricted to
L appropriatarrangements +5°C. Includespartof temperature
range ofEC 607213-4, class4K3,
with high air temperatureestricted
to+5°C
AA3 125 °C +5°C Part of temperature rangé
IEC 607213-3, class3K6, with high
air temperature restricted to
+5°C. Includesemperatureangeof
IEC 607213-4, class 4K1, with
high air temperature restricted to
+5°C
AA4 i5°C +40°C Normal(in certaincasespecial Part of temperature rangé
- precautions may be necessary) IEC 607213-3, class3K5, with high
air temperature restricted to
+40°C
AA5 +5 °C +40°C NormaP Identicalto temperatureangeof
IEC 607213-3, class 3K3
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A ENVIRONMENT (cont.)

Code

External influences

Characteristics required for
selection and erection of
equipment

Reference for
information only

+5 °C +60°C

-25 °C +55 °C
-50°C+40°C

Ambienttemperaturelassesreapplicableonly where

humidity hasno influence

Theaveraggemperatur@vera 24 h periodmustnot

exceed 5 °C below the upper limits

Combinatiorof two rangego definesomeenvironments
may be necessary. Installations subject to temperatur|

outside the ranges require special consideration

Speciallydesignedquipmenbr
appropriatearrangements

Speciallydesignedquipmenbr
appropriatearrangements

Part of temperature range
of IEC 607213-3, class
3K7, with low air
temperature restricted to
+5 °C and high air
temperatureestrictedo
+60 °C. Includes
temperature range of
IEC 607213-4, class

4K4 with low air
temperatureestrictedo
+5°C

1 Identical to temperature
rangeof IEC 607213-3,
class3K6

1 Identical to temperature
rangeof IEC 607213-4,
class4k3

AB

AB1

AB2

Atmospheridumidity

Air Relative

temperature humidity
°C %

a) low c) low

b) high d) high

Absolute
humidity
g/m?
e) low
f) high

160 +5 3 100

140 +5 10 100

0.003 |7

0.1 7

Indoor and outdoor locations with
extremely low ambient temperature

Appropriatearrangementshould be
madé

Indoorandoutdoorocationswith low
ambienttemperatures

Appropriatearrangementshould be
madé

Includesgemperatureange
of IEC 607213-3, class
3K8, with high air
temperature restricted to
+5°C. Part of temperature
rangeof IEC 607213-4,
class 4K4, with low air
temperature restricted to
1 60°C and high air
temperatureestrictedo
+5°C

Part of temperature range
of IEC 607213-3, class
3K7,with hightemperature
restricted to +5°C. Part of
temperature range of

IEC 607213-4, class

4K4, with low air
temperature

restrictedoi 40°Cand
high air temperature
restricted to +5°C
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A ENVIRONMENT (cont.)

Code External influences Characteristics required for | Reference for
selection and erection of information only
equipment
Air Relative Absolute
temperature humidity humidity
°C % g/m?
a) low c) low e) low
b) high d) high f) high
AB3 25 +5 10 100 0.5 7 Indoorandoutdooriocationswith low | Part of temperature range of
ambienttemperatures IEC 607213-3, class3K®6,
with high air temperature
Appropriatearrangementshouldbe | restrictedo +5°C Includes
madé temperature.range of
IEC 607213-4, classAK1,
with highairtemperature
range restricted to +5°C
AB4 i5 +40 5 95 1 29 | Weather protected locations havi| Identical with temperature
neither temperature nor humidi rangeoflEC 607213-3,
control. Heating may be used to'ra| class 3K5. The high air
low ambient temperatures temperature restricted to
+40°C
NormaP
AB5 +5 +40 5 85 1 25 | Weather protected locations with | Identical with temperature
temperatureontrol rangeof IEC 607213-3,
class3K3
NormaP
AB6 +5 +60 10 100 1 35 | Indoorand outdoor locations Part of temperature range
with extremely high ambient of IEC 607213-3, class
temperaturesnfluenceof cold 3K7,with low airtemperature
ambientemperaturess prevented. restricted to +5°C and high
Occurrence of solar and heat air temperature restricted to
radiation +60°C. Includes temperature
range ofEC 607213-4,
Appropriatearrangementshouldbe | class 4K4, with low air
madé temperature restricted #5°C
AB7 25 +55 10 100 0.5 29 | Indoor weather protected locations | Identicaltotemperatureange
having neither temperature nor of IEC 607213-3, class3K6
humidity control, the locations may
haveopeningglirectlyto theopenair
and be subjected to solar radiation
Appropriatearrangementsiustbe
madé
Identicalto temperatureange
AB8 50 +40 15 100 0.04 36 | Outdoorandnonweathemprotected | of IEC 607213-4, class4K3
locations, with low and high
temperatures
Appropriatearrangementshouldbe
madé
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A ENVIRONMENT (cont.)

Code External influences

Characteristics required for
selection and
erection of equipment

Reference
for information only

AC Altitude
AC1 _2000m
AC2 >2000m

NormaP

May necessitatspecialprecautionsuchas
the application of derating factors
NOTE: For some equipmentspecial

arrangementsnay be necessaryat
altitudesof 1 000 m and above

AD Presencefwater
AD1 Negligible

AD2 Freefalling drops

AD3 Sprays

AD4 Splashes

AD5 Jets

ADG6 Waves

AD7 Immersion

AD8 Submersion

IPX0

Probability of presence of watesr
negligible. Location in which thevalls
donotgenerallyshowtracesof waterbut
may do so for short periods, for examjpig
the form of vapour which gooekentilation
driesrapidly

IPX1 orIPX2

Possibility of vertically fallingdrops
Location in which watevapour
occasionallycondenseasdropsor where
steam may occasionally Ipeesent

IPX3

Possibilityof water falling as spray aén
angle up to 60° from theertical
Locationsin which sprayedvaterformsa
continuoudilm onfloorsand/orwalls
IPX4

Possibilityof splashe$rom anydirection
Locationswhereequipmenimaybe
subjectedo splashed watethis applies,
for example, to certain externaminaires,
construction:sitequipment

IPX5

Possibilityof jetsof waterfrom any
direction

Locationswherehosewateris used
regularly(yards,carwashingbays)

IPX6

Possibility of watewaves
Seashoréocationssuchaspiers,beaches,
quays.etc

IPX7
Locationswhich maybefloodedand/
or where the equipment isimersedas
follows:
A Equipmentwith a height of lesg
than 850 mm is locatedin such
a way thatits lowestpoint is not
more than 1 000 mm below the
surface of thevater
A Equipmentwith a heightequalto
or greater than 850 mm iscated
in such a way that its highes
point is not more than 150 mm
belowthe surfaceof thewater
IPX8
Possibility of permanent and todvering
by water
Locationssuchasswimmingpoolswhere
electricalequipment igermanentlyand

totally covered withwater

IEC 60529
IEC 607213-4,class4Z6

IEC 60529
IEC 607213-3, class3Z7

IEC 60529
IEC 607213-3, class3Z8

IEC 607213-4, classAZ7 IEC
60529

IEC 607213-3, class3Z9 IEC
607213-4, classAZ7

IEC 60529
IEC 607213-3, class3Z10

IEC 607213-4, classAZ8 |IEC
60529

IEC 607213-4, class4Z9
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A ENVIRONMENT (cont.)

Code External influences Characteristics required for Reference
selection and erection of for information only
equipment
AE Presencef foreignsolid bodies IPXX seealsoSection416
AE1l Negligible IPOX IEC 60529
The quantity or size of dust &oreign
solid bodiesis not significant IEC 607213-3, class 3S1
IEC 607213-4, class 4S1
AE2 Smallobjects(2.5mm) IP3X IEC 60529
Presence of foreign sollbdies
wherethe smallest dimension it IEC 607213-3, class3S2.|[EC
lessthan2.5mm
Toolsandsmallobjectsareexamples | 607213-4, classAS2
of foreign solid bodiesof which the
smallesddimension isat least 2.5nm
AE3 Very smallobjects(1 mm) IP4X IEC 60529
Presence of foreign sollabdies
wherethe smallest dimension it IEC 607213-3, class3S3 IEC
lessthanl mm
Wiresareexamplef foreign 607213-4, classAS3
solidbodiesof which the smallest
dimensionis not lesghanl'mm
IP5SX IEC 60529
Presence adlust
Y if dust penetrationisot harmfulto | IEC 6072133, class352
. the functioning of thequipment
AE4 Light dust IEC 607213-4, classAS2 IEC
IP6X 60529
Presence adust
>— if dust penetration isarmful tothe IEC 607213-4, class3S3
functioning of theequipment
AE5 Moderatedust IEC 607213-3, classAS3 IEC
IP6X 6072%3-3, class3S4
Presence adlust
AE6 Heavydust - Dust must not penetragguipment | IEC 607213-4, class4S4
AF Presencef corrosiveof polluting substances
AF1 Negligible NormaP IEC 607213-3, class3C1
IEC 607213-4, classAC1
AF2 Atmospheric The presence of corrosive or IEC 607213-3, class3C2 IEC
polluting substances of atmospheriq
origin is significant. Installations 607213-4, classAC2
situated by the sea or near industrid
zonegproducingseriousatmospheric
pollution, such as chemical works,
cement works; this type of pollution
arises especially in the production
of abrasiveinsulatingor conductive
dusts
Accordingto the natureof substances
(for example satisfactiorof salt mist
testaccording tdEC 600682-11)
AF3 Intermittent oraccidental Intermittentor accidentasubjection | IEC 607213-3, class3C3 IEC

to corrosive or polluting chemical
substances being used or produced
Locations where some chemical
products are handled in small
quantitiesandwheretheseproducts
may come only accidentally into
contact with electrical equipment;
suchconditionsarefoundin factory
laboratoriesptherlaboratoriesrin
locations where hydrocarbons are
used (boilerrooms, garages, etc.)

Protection againgtorrosion

according to equipmeispecification

607213-4, classAC3
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Code External influences Characteristics required for Reference
selection and erection of for information only
equipment
AF4 Continuous Continuously subject to corrosive | IEC 607213-3, class3C4 IEC
or pollutingchemicakubstances
substantial quantity, e.g. chemical | 6072%3-4, classAC4
worksEquipmentpeciallydesigned
according to the nature sfibstances
AG Mechanicaktress:
Impact
AG1 Low severity Normal,e.g.househol@andsimilar IEC 607213-3, classes
equipment 3M1/3M2/3M3
IEC 607213-4, classes
4AM1/4AM2/4AM3
AG2 Mediumseverity Standardndustrial IEC 607213-3,classes
equipment, where applicabler, 3M4/3M5/3M6
reinforcedprotection
IEC 607213-4, classes
4AMA/AMS5/AM6
AG3 High severity Reinforcedprotection IEC 607213-3, classes

3M7/3M8

IEC 607213-4, classes
4M7/4M8

Page [L10



A ENVIRONMENT (cont.)

Code External influences Characteristics required for Reference
selection and erection of for information only
equipment
AH Vibration
AH1 Low severity Household and similazonditions IEC 607213-3, classes
wherethe effectsof vibrationare 3M1/3M/3M3
enerallynegligible
g ynegia IEC 607213-4, classes
Normal AM1/AM2/4M3
AH2 Mediumseverity UsualindustrialconditionsSpecially | IEC 607213-3, classes
designed equipment special 3M4/3M5/3M6
arrangements
IEC 6072%3-4, classes
4M4/4AM5/4M6
AH3 High severity Industrialinstallationssubjectto IEC'607213-3, classes
severeconditionsSpeciallydesigned | 3M7/3M8
equipment or speciarrangements
IEC 607213-4, classes
4AM7/4M8
AJ Othermechanicaktresses Underconsideration
AK Presencef flora and/ormouldgrowth
AK1 No hazard No harmful hazardfrom:flora and/or| IEC 607213-3, class3B1
mould growth
IEC 607213-4, class4B1
NormaP
AK2 Hazard Harmfulhazardfrom flora and/or IEC 607213-3, class3B2 [EC
mouldgrowth
6072%3-4,
The hazard depends on local
conditions and the nature of flora. | class4B2
Distinctionshouldbemadebetween
harmful growth of vegetation or
conditions for promotion of mould
growth
Special protection, sucs:
i increasedlegreeof
protection(seeAE)
i special materials or
protectivecoatingof
enclosures
i arrangement® exclude
flora from location
AL Presencef fauna
AL1 No hazard No harmfulhazardrom fauna IEC 607213-3, class3B1 IEC
NormaP 607213-4, class4B1
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Characteristics required for

Reference

Code External influences
selection and erection of for information only
equipment
AL2 Hazard Harmful hazard from fauna (insects| IEC 607213-3, class3B2 |IEC

birds, small animals) The hazard

depends on the nature of the fauna| 607213-4,

Distinctionshouldbemadebetween:

I presence of insects in
harmfulquantityor of an
aggressivaature;

i presence of small animals
or birdsin harmfulquantity
or of an aggressive nature

Protection maynclude:
i anappropriatelegree
of protectionagainst
penetratiorof foreignsolid
bodies (see AE)

i sufficientmechanical
resistancéseeAG)

I precautions to exclude
fauna from the location
(suchascleanlinessyiseof
pesticides)

i special equipmentor.
protectivecoatingof
enclosures

classAB2
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A ENVIRONMENT (cont.)

Code External influences Characteristics required for Reference
selection and erection of for information only
equipment
AM Electromagnetic, electrostatic, or ionizing
influences
Lowfrequency electromagnetic phenomeng
(conducted or radiated)
Harmonics,interharmonics
AM-1-1 Careshouldbetakenthatthecontrolled | Lowerthantablel of
Controlledlevel situation is not impaired IEC 610002-2
AM-1-2 | Normallevel Specialmeasure thedesignof the Complyingwith tablel of
installation, e.dfilters IEC 610002-2
AM-1-3 | Highlevel Specialmeasure# thedesignof the Locallyhigherthantablel of
installation, e.dfilters IEC.610002-2
Signallingvoltages
AM-2-1 | Controlledlevel Possibly: blockingircuits Lowerthanspecifiedbelow
AM-2-2 | Mediumlevel No additionafrequirement IEC/TR6100062-1 and
IEC 610002-2
AM-2-3 | Highlevel Appropriatemeasures
Voltageamplitudevariations
AM-3-1 | Controlledlevel e.g. controlled byJPS
AM-3-2 | Normallevel Compliancewith
KS 6&-4'Chapterd4
AM-4 Voltageunbalance Compliancewith
IEC 610002-2
AM-5 Powerfrequencyvariations +1Hzaccordingo
IEC 610002-2
AM-6 Inducedow-frequencyoltages
No classification Referto KS 6624 Chapterd4 ITU-T (International
) ) ) Telecommunicatiotnion)
High withstand of signal and control
systems of switchgear and controlgea|
AM-7 Direct currentin AC networkg321.10.1.7)
No classification Measurego limit theirpresencén level
and time in the
currentusing equipment or theiicinity
Radiated magnetitields
AM-8-1 | Mediumlevel Normap Level2 of IEC 610004-8
AM-8-2 | Highlevel Protectiorby appropriateneasures.g. | Level4 of IEC 610004-8

screening and/or separation
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A ENVIRONMENT (cont.)

Code External influences Characteristics required Reference for
for selection and erection information only
of equipment

Electricfields

AM-9-1 Negligiblelevel NormaP

AM-9-2 Mediumlevel IEC TR 610002-5

AM-9-3 High level IEC TR 610062-5

AM-9-4 Very highlevel IEC TR 610002-5
High-frequencyelectromagnetiphenomenaonductedinducedor radiated(continuousor transient)

AM-21 Inducedoscillatoryvoltagesor currents
No classification NormaP IEC 610004-6
Conductedinidirectionaltransientsof the IEC 610004-4
nanosecond timscale

AM-22-1 Negligiblelevel Protectivemeasuresrenecessary Levell

AM-22-2 Mediumlevel Protectivemeasuresarenecessary Level 2

AM-22-3 High level Normalequipment Level3

AM-22-4 Very highlevel High immunityequipment Level4
t%or?](ijlHgéiggédg{%giggggransientsofmicrosecond

AM-23-1 Impulsewithstandof equipmentand | KS 6624 Chapterd4
Controlled level overvoltagerotectivemeanshosen

AM-23-2 Medium level taking into account the nominal KS 6624 Chapterd4
High level supplyvoltageandtheimpulsewith-

AM-23-3 standcategoryaccordingo KS 662

4 Chapterd4
Conducted oscillatoryransients

AM-24-1 Mediumlevel Referto IEC 610004-12 IEC 610004-12

AM-24-2 High level Referto IEC 6025526 IEC 6025526:2013
Radiatechigh-frequencyphenomena IEC 610004-3

AM-25-1 Negligiblelevel Levell

AM-25-2 Mediumlevel NormaP Level2

AM-25-3 High level Reinforcedevel Level3
Electrostaticdischarges IEC 610004-2

AM-31-1 Smalllevel NormaP Level1

AM-31-2 Mediumlevel NormaP Level2

AM-31-3 High level NormaP Level3

AM-31-4 Veryhighlevel Reinforced Level4

AM-41-1 lonization Special protection sucs:
No classification i Spacing$rom source

T Interpositionof screens,
enclosure by special
materials
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A ENVIRONMENT (cont.)

Code External influences Characteristics required for Reference
selection and erection of for information only
equipment
AN Solarradiation
AN1 Low I ntens iV\t/mfNo@aP5 00 IEC 607213-3 class3K1
AN2 Medium 500W/nf< i nt ensi?t y  IEC607213-3 ClassesK2
Appropriatearrangementsiustbe to 3K5
madé
AN3 High 700W/m? < intensityO1120W/n? IEC 607213-3
Appropriatearrangementsustbe
madé Higherthanclass3k5
Sucharrangementsouldbe: IEC 607213-4
i material resistant to
ultravioletradiation
T special coloucoating
1 interposition ofscreens
AP Seismiceffects
AP1 Negligible Accel eraxmion O 3
(1 Gal=1cm/$) NormaP
AP2 Low severity 30 Gal < accdcaller
Underconsideration
AP3 Mediumseverity 300 Gal < acGal e
Underconsideration
AP4 High severity 600Gal< acceleratiotnder
consideration
Vibration which may cause the
destructiorof thebuildingis outside
the classification
Frequencys nottakeninto account
in'theclassificationhowever|f the
seismic wave resonates with the
building, seismic effects must be
speciallyconsideredin generalthe
frequencyof seismicacceleratioris
between 0 Hz and 10 Hz
AQ Lightning
AQ1 Negligible NormaP
AQ2 Indirectexposure In accordance with Sectiat3
AQ3 Directexposure IEC 623051
AR Movement oair
AR1 Low Speedd ni/sNormaP
AR2 Medium 1m/s< speedd n¥sAppropriate
arrangementshouldbe madé
AR3 High 5m/s< speedd MBAppropriate
arrangementshouldbe madé
AS Wind
AS1 Low Speedd  #BNormaP
AS2 Medium 20m/s< speedd B@Appropriate
arrangementshouldbe madé
AS3 High 30m/s< speedd BBAppropriate
arrangementshouldbe madé
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B UTILIZATION:

Code External influences Characteristics required for selection Reference
and erection of equipment for information only
BA Capability of persons
BA1 Ordinary UninstructedpersonNormaP
BA2 Children Locations intended for presence of children e.g. nurse Inaccv_essmlllt_yof
h . ; electricalequipment.
infant schoolsgetc.Equipmenof degree®f protectionequal| .~ =
to or greater than IP2XC. Inaccessibilidlyequipment with Limitation of .
external surface tem era.ture exceeding 60 °C temperaturef accessible
p 9 surfaces
BA3 Handicapped Persons not in command of all their physical an
intellectualabilities(sick personspld personsAccordingto
the nature of the handicap
BA4 Instructed Personadequatelyadvisedor supervisedy skilled persong
to enablethemto avoiddangersvhich electricitymaycreate)
(operatingandmaintenance staffilectricaloperatingareas
BA5 Skilled Equipment not having basic protection against di
contact with live parts admitted solely in locations wh
areaccessiblenly to duly authorizedersonawith technical
knowledge or sufficient experienceto enable them to
avoid danger which electricity may create (engineers
technicians) Closed electrical operating areas
BB Electrical resistanceof the human body Underconsideration
BC Contact of personswith Earth potential
Classof equipmentaccordingto KS IEC 61140
| Il 1]
BC1 None Personsn non-conductingsituations
A A A
BC2 Occasional Persons who do not in usual conditions make contact
with extraneousonductivepartsor standon conducting
surfaces
A A A
BC3 Frequent Persons. who' are frequently in touch with extraneous
conductiveparts or stands on conducting services
Locations “with  extraneoesonductiveparts, either
numerous or of a large area
Classof equipmentaccordingto KS IEC61140
001 | Il 1
X A A A
A Equipment permitted
X Equipmentprohibited
Y Permittedf usedasclassO
BC4 Continuous Persons who are immersed in water or in long { Underconsideration
permanent contact with metallic surroundings and
whom the possibility of interrupting contact is limit
Metallic surroundings such as boilers and tanks
BD Conditions of evacuationin an emergency
BD1 Low density /easyexit NormaP
Low densityoccupationgasyconditionsof evacuation
Buildingsof normalor low heightusedfor habitation
BD2 Low density/ difficult exit Low densityoccupationgifficult conditionsof evacuation
High-risebuildings
BD3 High density / easgxit High densityoccupationeasyconditionsof evacuation
Locationsopento thepublic (theatrescinemasgdepartments
storesgetc.)
BD4 High density/ difficult exit High densityoccupationdifficult conditionsof evacuation

High-rise buildings opento the public (hotels, hospitals,
etc.)
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Code

External influences

Characteristics required for selection
and erection of equipment

Reference
for information only

BE

Nature of processedr stored mat

erials

BE1l
BE2

BE3

BE4

No significantrisk
Firerisks

Explosionrisks

Contaminatiorrisks

NormaP

Manufacture processingr storageof flammablematerials
including presence afust

Barns, wooeworking shops, papdactories
Equipment made of material retarding the spreéthofe

Arrangements such that a significant temperature rise|
sparkwithin electricalequipmentannotinitiate anexternal
fire

Processingor storage of explosive or low-flash-point
materialsncluding presencef explosivedusts

Oil refineries hydrocarborstores

Requirementsfor electrical apparatusfor explosive
atmospheres (sé€S IEC 60079,

Presenceof unprotectedfoodstuffs, pharmaceuticsand
similar products without protection

Foodstuffindustrieskitchens:

Certain precautions may be necessary;, in the event of
to prevent processed materials being contaminate(
electrical equipment, e.g. by broken lamps

Appropriate arrangements, su$t

protection againstfalling debrisfrom brokenlampsand
other fragile objects

screensagainstharmful radiation such as infrared or

ultraviolet

Chapterd2
Chapter52

Underconsideration

Underconsideration
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C CONSTRUCTION OF BUILDINGS:

Code External influences Characteristics required for selection and Reference
erection of equipment for information
only
CA Construction materials
CAl Non-combustible Normal
CA2 Combustible Buildings mainly constructedof combustiblematerials | IEC 603644-42
Woodenbuildings
Underconsideration
CB Building design
CB1 Negligiblerisks Normal
CB2 Propagation ofire Buildings of which the shape and dimensions facilitate| IEC 603644-42
spread of fire (e.g. chimney effect) Higise buildings.
Forced ventilation systems IEC 603645-52
Equipment made of material retarding the propagation
of fire including fires not originating from the electrig
installation.
Fire barriers
CB3 Movement Risk due to structural movement (edgsplacement) Contractionor
- . expansiorjoints (under
Buildings of considerablelength or erectedon, unstable| consideration)
ground
IEC 603645-52
Contractionor expansiorjointsin electricalwiring
CB4 Flexible orunstable Structuresvhich areweakor subjectto mevement Flexiblewiring

(e.g.oscillation)

Tents, air-support structures;false ceilings, removable
partitions. Installations to be structurally ssifpporting

Underconsideration

IEC 603645-52
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