International standards

We’'re uniquely qualified to help

you understand them.
And comply with them.

We know the rules...

As the world's largest manufacturer of
wiring devices — with operations in dozens
of countries, on all major continents — our
engineers and scientists participate in and
contribute to the formation of the world's
safety and performance standards. That
involvement not only helps us build products
that meet and exceed those standards — it
enables us to help you understand your
compliance neeJ:.

And we have the tools.

With distribution points in over 110
countries — and catalogs available in all
major world languages — we are uniquely
qualified to guide you in designing products
for overseas markets. Whether you need
components that are recognized and
welcomed in distant markets...or product
expertise, applications assistance, and ser-
vice from a source within those markets. ..
you can depend on our worldwide manu-
facturing and distribution network.
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@ Afghanistan (220 V/50 & 40 Hz|
M Algeria (220 V/50 Hzl

E Angola 1220 V/50 Hzl

O Argentina (220 V/50 Hz)

B Australia (240 V/50 Hz)

W Austria (220V/50 Hz)

B Bahamas (120 V/60 Hz)

O Bahrain 1230 V/50 Hz)

O Bangladesh (230 V/50 Hzl

B Belgium (220 V/50 Hzl

M Belize (110 & 220 V/60 Hz)

M Benin 1220 V/50 Hz)

B Bermuda (115V/60 Hz)

@ Bolivia (110 V/50 & 60 Hz)

O Botswana (220 V/50 Hzl

@ Brazil (220 V/60 Hz)

@ Bulgaria (220V/50 Hzl

B Burkina Faso (220 V/50 Hz)
O Burma (220 V/50 Hz)

B Burundi (220 V/50 Hz)

B Cambeodio (120 V/50 Hz

B Cameroon (220 V/50 Hz!

B Canada 115 V/60 Hz)

B Central Africa (220 V/50 Hz)
B Chad 1220 V/50 Hz)

@ Chile 1220 V/50 Hz)

3 China (220 V/50 Hzl

O Colombia (110 & 120 V/60 Hz)
B Comoros (220 V/50 Hz

B Congo (220 V/50 Hz)

@ Costa Rica (120 V/60 Hz)

3 Cuba (15 & 120 V/60 Hz)

O Cyprus 1240 V/50 Hz!

@ Czechoslovakia (220 V/50 Hz)
O Denmark (220 V/50 Hzl

B Djibuti (220 V/50 Hzl

B Dominican Rep. 1110 & 120 V/60 Hz)
O Ecuador (110 & 220 V/60 Hzl
@ Egypt (220 V/50 Hz)

M El Salvador (120 & 240 V/60 Hz)
M Ethiopia (220 V/50 Hzl

M Fiji (240 V/50 Hz)

M Finland 1220 V/50 Hz)

M France (230 V/50 Hzl

B French Guinea (220 V/50 Hz|
B French Polynesia (220V/60 HzI
B Gabon 1220 V/50 Hz)

O Gambiao (230V/50 Hz)

B Germany (230 & 400 V/50 Hzl
0O Ghana (250V/50 Hz)

B Greece (220 V/50 Hz)

O Greenland (220 V/50 Hz)

B Guadeloupe 1220 V/60 Hzl

O Guatemala (220 V/60 Hz)

B Guinea Bissau (220 V/50 Hzl
O Guyana (110 V/50 Hzl

M Haiti (110 V/60 Hz)
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@ Honduras (220V/40 Hz)
O Hong-Kong (200 V/50 Hzl
B Hungary (220 V/50 Hzl
B Iceland 220 V/50 Hzl
O India 1230 & 250 V/50 Hzl
M Indonesia (220 V/50 Hzl
M Iran (220V/50 Hzl

O Irak 1220 V/50 Hz)

O Ireland (220 V/50 Hzl

@ Israel (230 V/50 Hz) -
M ltaly 1220V/50 Hz)

M Ivory Coast (220 V/50 Hzl

O Jamaica (110 & 220 V/50 Hz)

M Japan (100 V/50 & 60 Hzl

O Jordan (200 V/50-60 Hz)

O Kenya (240 V/50 Hz

M Korea (100 V/60 Hz)

O Kuwait (240 V/50 Hz)

E Laos (220 V/50 Hzl

M Lebanon (110 & 220 V/50 Hz

O Lesotho (230 V/50 Hzl

B Liberia 120 V/60 Hzl

@ Libya (110 & 220 V/50 Hz)

B Luxembourg 1220 V/50 Hz)

B Macao (220 V/50 Hz)

B Madagascar (220 V/50 Hz)

O Malawi (230 V/50 Hzl

O Malaysia (240 V/50 Hzl

B Mali (220 V/50 Hz)

O Malta 1240 V/50 Hzl

B Martinique (220 V/50 Hz!

B Mauritania (220 V/50 Hzl

O Mauritius (230 V/50 Hz)

B Mexico (127 V/50 & 60 Hz)

B Mozambique (220 V/50 Hz)

B Morocco (220 V/50 Hz)

O Namibio (220V/ 50 Hz)

O Nepal (220 V/50 Hz)

B Netherlands 1220 V/50 Hz)

B New Caledonia (220 V/50 Hz)

M New Zealand (230 V/50 Hz)




o

O Nicaragua 120 V/60 Hz)
B Niger 220 V/50 Hz)
B Norway (220 V/ 50 Hzl
O Oman (240 V/50 Hz)
Pakistan (230 V/50 Hz)
H Panama (110 & 120 V/60 Hz)
@ Papua (New Guinea)

(240V/ 50 Hz)
O Paraguay 220 V/50 Hz)
Peru (220 V/60 Hz)
B Philippines (110 V/60 Hz)
E Poland (220 V/60 Hz)
B Portugal (220 V/60 Hzl
B Puerto Rico (120 V/40 Hz)
Qatar (240 V/50 Hz)
M Reunion 220 V/50 Hz)
E Romania 220 V/50 Hzl
M Rwanda (220 V/50 Hzl
E Saudi Arabia

127 & 220 V/50 & 60 Hz
B Senegal MO & 127 V/ 50 Hzl
Seychelles (240 V/50 Hz)
Sierra Leone (230 V/50 Hz)
O Singapore (230 V/50 Hzl
E Somalia (220 V/50 Hz!
South Africa (220 V/50 Hz)
@ Spain 1220 V/50 Hz)
Sri Lanka 1230 V/50 Hz

@ Sudan (240 V/50 Hz)
Swaziland 220 V/50 Hzl
M Sweden (220 V/50 Hzl
M Switzerland (220 V/50 Hz)
M Syria (220 V/50 Hzl
M Taiwan (220 V/60 Hz)
O Tanzania (230 V/50 Hzl
M Thailand (220 V/50 Hzl
M Togo (220 V/50 Hzl
M Trinidad & Tobago

ms & 230 V/60 Hz)
M Tunisia [220 V/50 Hz)
M Turkey (220 V/50 Hz)
O U.AE. (240 V/50 Hz)
Uganda (240 V/50 Hz)
O United Kingdom(240 V/50 Hz)
O Uruguay (220 V/50 Hz)
M U.S.A. 120 V/60 Hz)
M@ USSR (220 V/50 Hzl
B Vanuatu (220 V/50 Hz)
Venezuela (120 V/60 Hz)
H Vietnam (220 V/50 Hzl
E Yemen (250 V/50 Hz)
M Yugoslavia 1220 V/50 Hzl
B Zaire (220 V/50 Hz)
O Zambia (230 V/50 Hzl
Zimbabwe (220 V/50 Hzl.

For other countries, please consult us

H B OF EEON

American type standards
British type standards
French type standards
German type standards

Australian type standards

European and American type
installation habits

French and German type
installation habits

Various standards




British standard

Supply

Domestic installations are usually single
phase 240V ac 50 Hz. Live and nevtral are
supplied. Earth can be supplied or local.

House Service Cut-Out

The Electricity Board's protective device,
usually a 80 A or o 100 A. HRC fuse. It is
sealed in a special housing to prevent tam-
pering.

Meter

Single lo second meter, usually white, for
off-peck power, etc.l and sealed to prevent
tampering.

Consumer unit

Houses the main switch which isolates
the total installation and the individual cir-
cuit protection devices. The consumer unit
should comply with BS 5486 pt 1 and pt 13.
Circuit protection can be by means of :
® semi-enclosed fuses to BS 3034;
® cartridge fuses to BS 136];
® miniature circuit breakers to BS 3871 pt 1.

The consumer unit may also contain one
or more residual current devices protecting
all or part of the installation.

RCDs should comply with BS 4293,

Power circuits

Appliances having heavy current con-
sumption lcookers, water-heaters, etcl
should each be supplied on a specific circuit
of the appropriate rafing. In general, a
double pole switch controls and isolates the
oppliance when necessary and the connec-
tion of the applionce can be made either
directly to the switch or via o cable-outlet,
Switches should conform to BS 3676.

Hush fitling of two gang socket

height width  [fixing centers
1 gang 75 mm 73 mm 0.5 mm
2 gang 75 mm 135 mm 121 mm

Socket outlet circuits

Socket outlets should comply with BS
1363 ond are usually of the switched type.
They are usually supplied via a ring main, a
circuit running from the protection device to
each outlet and the returning to the protec-
tion device. Permanent connectionsto aring
main as well as branches off the ring are
made via spurunits IBS 5733). Socket outlets

to BS 544 are no longer used in the UK but
one still widely used in some other countries.

BS 546-15 A

BS 1363 - 13 A

Plugs

Plugs should conform to BS 1363. They
contain a fuse link fo BS 1362 of a rating
appropriate tothe cord and applionce (mox
=13 Al. Because of a certain number of uns-
crupulous suppliers of dangerous plugs, it is
wise to insist on third party certification of
plugs leg ASTA certified).

Lighting circuits

Usually o redial cireuit supplying each
lighting point in turn. A lighting point usuolly
consists of a ceiling rose in which incoming,
outgeing and switch cannections are made
and a pendant flexible cord supplying <
lompholder is ottoched. light switches
should meet BS 3676,

Dimmers should meet BS 5518 and be
complet with suppression to BS 800.

Bathrooms

The wiring regulations are very strict,
Every switch orother means of electrical con-
trol or adjustment shall be so situated as to
be normally inaccessible to a person using
fixed bath or shower. Pull cord switches are
allowed. Shaver sockets with isolating trans-
formers are allowed but should conform BS
3052.

Outdoors

Any socket outlet outdoors orintendedto
supply eutdoorequipment leg electric lawn-
mowersl should have 30 mA RCD protection.

Earthing

All sockets to BS 1363 have provision for
earthing. A protective conductor lwhich
could also be steel conduit] is generally
required for all low voltage circuits (1000 V
ac between conductorst and its continuity
must be proved. All main incoming services,
for example, water and gas pipes and
metollic parts of the building structure, etc...
must be bonded and connected to the main
earthing terminal of the installation. In addi-
tion it may be necessary to supplementary
bond water andwaste pipes, sinksand other
metallic items such as central heating radia-
tors.

However, in rooms with o fixed bath or
shower, supplementary bonding must be
applied to simultaneously occessible metal
parts.

Installation rules

The “Regulations for Electrical Installations” published
by the Institution of Electrical Engineers. Savoy Place,
London, governs all domestic electrical installations (and
many other types).

Copies are available from:

L.E.E.

P.O. Box N° 8. HITCHIN.

HERTFORDSHIRE SG 5 IRS. ENGLAND.
The various British standards governing the construction
of electrical equipment are available from:

B.S.l., Sales Depariment.

LINFORD WOOD. MK 14 6 LE.

MILTON KEYNES. ENGLAND.
B.S.l. also publishes a yearly handbook covering all
British standards.

Polarity

The polarity is conserved and marked
throughout the installation :

Live:

®terminals marked | lor coloured red or
brownl;

® 50lid conductors insulated in red;

® flexible conductors insulated in brown.

Neutral:

® terminals marked N lor coloured black or
bluel;

® solid conductors insulated in block;

¢ flexible conductars insulated in blue.

Earth:

®terminals marked E or 4+ lor coloured
green/yellow);
® conductors insulated green/vellow.

Cabling

Most domestic wiring is done inflat p.vc.
insulated and sheathed 3 core cable lflat
twin and earth). Maximum use is made of
floor and wall voids to run cables.

Surface installations are run in conduit or
trunking, these can be plastic or metal. Vari-
ous British standards govern the design and
construction of condii®s, frunking and cable.

Wiring accessories may be installed in
plasticorimore ofteni metal flush boxes to BS
4662. Suface installations ¢ .« made in
appropriate proprietary boxes.

16 mm plasier-depth box 25 mm socket box



French standard

Supply

Usually single phase 230 V 50 Hz [some
120 V 50 Hz leftl,

live and neutral are supplied. Earth is
usually local.

An AD laccompognement disjoncteur]
fuse will be installed on the phase.

Meter

As single kWh meter is supplied. If off-
peak power is used, a 2-tariff meter with
pilot-line switching is installed.

Main circuit-breaker

This unit has 3 functions :
® gcts as main isolator for the installation;
® [imits consumption of current to a pre-set
level determined by contract with electric-
ity supply organisation;
® provides “blanket” residual current protec-
tion at 500 mA.

Compulsory protection
against lightning

Installation supplied by overhead electr-
iclinesand located in areaswhere thunderis
heard more than 25 days per year must be
protected by a Seorch Protective Device
immediately place after the main residual
current circuit breaker 1500 mA and recom-
mended Type Sl. The Search Protective
Device must be connected to the earth termi-
nal block of the consumer unit.

Consumers distribution board

This contains distribution of power to
subcircuits and circuit protection (overload
and short circuit]. Additionally it may contain
other functions :
® residual current protection of sub-circuits;
e time switches and time delay relays;
® bell transformer;
® power relays [heating, etc.l;
® [atching relays for lighting;
® indicator lamps;
® daylight/dusk switches;

e dimmers;
® load-shedding relays;
® off-peck power relays;
® buzzer or bell.
The unit is usually site-assembled and
"soft” wired [no busbarsl.

Circuit protection

Each circuit must have a suitable protec-
tion device at its source. As from 1988, this
device shall insure the brecking of both
phase and neutral conductors in one opera-
tion. Rewirable fuses are now prohibited.
The choice must be made between HRC car-
tridge fuses and miniature circuit breakers.

Power circuits

All appliances having a relatively high
consumption of current should be supplied
on a specific circuit with appropriate protec-
tion and cabling. They will be connected
either via o speciol plug and socket orvia a
cable outlet box leg cooker, dishwasher,
washing machine, water-heater, etc.).

Socket outlets

Are supplied on radial circuits proviclad
with earth [maximum of 8 outlet points per
circuitl. All circuits of socket outlets are pro-
tected by 30 mA Residual Current Devices.

Socket outlets must be of the earthed
type [2 P+ Elupto 32 A. Shuttersare manda-
tory for the 16 A type. 20 A and 32 A socket
outlets exist for power circuits [see abovel,

Plugs

Can be 2P or 2P + E type. The flat-
bodied 2P type should have sleeved pins.
Specific 20 A and 32 A plugs are alse avail-
able for power cireuits.

Lighting points

Are supplied by radial circuits provided
with earth (max 8 points per circuitl and con-
trolled by switches or dimmers. Note that the
use of intermediate switches has virtually
disappeared : multiple-point control of light-
ing is usually achieved using lotching relays
and push-buttons ISee opposite pagel.

The use of time-lag switches to control
lights in public areas is also commonplace.

Earthing

All circuits distribute o protective conduc-
tor. All services should be bonded to earth.
Supplementary bonding of metal fittings in
bathrooms, kitchens, efc., is also necessary.

Cabling

Most domestic wiring is run either in
plastic surface trunking or in flushed-in con-
duit systems. Various rules govern the choice
of the type of conduit to be used. Generally
solid copper conductors lusually PVC insu-
lated! are used for fixed wiring. Attention
must be paid to the various rules governing
cable section, voltage drop, efc.

For plastic surface trunking, protection
against external influences must be ensured
continuously throughout the length of con-
duit runs especially at angles and ot entries
into wiring devices. .

Accessory installation

Switches, sockets, etc., should be ins-
talled in aflush orsurface box orin a purpose
made equipment trunking. Accessories may
be either screw-fitted or provided with
expanding claws which grip the walls of a
circular flush box.

Outdoors

The use of 30 mA RCD protection is
recommended. Qutdoor sockets should be
at least IP 44.

Bathrooms
Special rules apply to bathrooms which
are divided into 4 zones.

zone 1 zone 2 zone 3
[1Px3] [1Px1]
€
wn
o
o~
zone 0 0.60m 2.40m
il
1

Definition of zone containing bath or shower.

Zones 0 | 2 3
Wiring x| i) nhm I
systems
Switchgear  Supplied individually by an
and X | X2 X1(2) isolating transformer.
controlgear  Supplied by Safety Extra

Low Voltage ISELVI (4]
s Protected by a 30 mA RCD

Il
+ 30 mA RCD
12) (3)15)

Appliances | X 12]{X 12 13

» Supplied individually by an
isolating transtormer

* Supplied by SELV Id)

» Protected by o 30 mA RCD

X Prohibited
Il Permitted for Class II.
located in this zone.

131 Water heaters permitied.
141 No voltage limit 1< 50 VI.

RCD 30 mA : Protection by 30 mA residual current devices.
[1) limited to those which are necessary to supply appliances

12) Except those supplied by SELY, limited to 12V oc or 30 V dc.

15] Except @ seckei-outlet supplied by o low-power isolating transformer.




German standard

Supply

May be single phase 1230 V 50 Hzl or
three phase (400 & 230 V 50 Hzl.

Phase or phases and neutral are sup-
plied. Earthing is local.

In general each phase is protected by a
100 A blade type NH VDE 0636. Cables are
either 16 mm? or 25 mm?.

There is usually 1 meter. Facilities are pro-
vided for a second meter for special tariffs,

Afuseisclatorunit allowsall phasesto be
cut-off thus isolating total domestic installa-
tion,

Control Panel
(Unterverteilung)

This will usually contains 500 mA Resi-
dual Current Device ID.C. sensitivel protec-
tion for the whole installation and a minia-
ture circuit breaker for each circuit. The cir-
cuit supplying the bathroom will have 30 mA
residual Current protection.

Other functions are often included in the
control panel: latching relays, switches, con-
trol lamps, buzzers, modular dimmers, etc.

Power Circuits
Single phose up to 3 kVA, > 3 KVA: 3

hases.

Electrical applicances having a high power
consumption (cookers, washing machines,
elc.) are supplied via a specific circuit and
connected either via a cable outlet or via a
specific socket (Perilex) or CEE 17.

It is not uncommon to find 3 phases
appliances.

Protection rating and cable size of each
circuit is calculated according to the appli-
ance Imin. section 1.5 mm? Cu/16 Al.

General Circvits

These circuits supply both lighting peints
and socket outlets. The protective device is
usually 16 A mting'.). There is no limitation of
the number of outlets on the circuit. This limit
is calculated according to expected/prob-
able use of the circuit. Socket outlets are
generally of the 2 P + E type “schuka” pat-
tern. Since these plugs are reversible, no
polarity is observed in connec-

16 Ar250 vV DIN 494 00/0873

tion of plugs or socket outlets. Polarity is
observed for lighting points, switching on
live conductor, inner contact live on Edison-
type lampholders. All socket outlets are
earthed, in general, the protective conduc-
tor is distributed throughout all circuits.

Damp and Outdoor
Installations

Special rules apply in particulor IP
ratings of accessories and equipment and
RCD protection.

Bathrooms

Special rules apply to bathrooms. The
room is divided into 4 zones [Bereich).
Bereich 0 - The structure and inner volume
of the bath or shower basin.

Bereich 1 - The zone surrounding the
Bereich 0, formed by the vertical planes of
the edges of the bath or shower basin ond
shower walls to @ height to 2.25 meters lor
clternatively where no walls exist o radius of
0.60 meters from the shower head).
Bereich 2 - A zone 0.60 meter wide and
2.25 meters height from the floor surround-
ing Bereich 1.

Bereich 3 - A zone 2.4 meters wide and
2.25 meters height from the floor surround-
ing Bereich 2.

In practice this area isoften limited by the
walls of the bathroom [note the doorways
into other rcoms also act as limits to
Bereich 3i.

In bathrooms, switches and socket out-
lets may only be installed in Bereich 3, and
sockets must have RCD protection less than
or equal to 30 mA. Various other rules apply
in particular to the IP rating of equipment in
the aricus zones.

It isnot permitted to route circuitsfeeding
other rooms, etc. through the bathroom.

Effective bonding to earth of all metel
services lwater-pipes, droinage, etc) is
required.

bathroom zones VDE 0100 Teil 701

Cabling

Cabling is usally flush in conduit, single
PVC, insulated conductors. Other possibili-
ties are multi-core insulated and sheathed
cable installation or surface trunking instal-
lations.

The function of conductors is conserved
and indicated:

PE Earth  : green/yellow;
N Neutral : blue;
L Live : any other colour than green,
llow, blue or green/yel-
ow. In practice black
and/or brown are used.

Sections of conductors, should be cho-
sen according to the various rules laid down
by the regulations.

Accessories

Should meet the oppropriate VDE stan-
dards in their contructions. Flush accessories
are fitted in boxes. Claw-mounting is com-

-mon but screw-mounting is also used.

Earthing

Earthing islocal usually through the foun-
dations of the building. All services should be
bonded Igas, water, heating, waste, efc.|
with 10 mm?, general and bathroom cross-
bonding is done in 4 mmZ.

Neutral is re-earthed at the control
panel. A protective earth] conductor is dis-
tributed to oll outlet pointsindependantly of
neutral.



