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Explanation of the different alternating current electricity voltages and frequencies used throughout the world by Ron Kurtus -
Succeed in Understanding Physics. Also refer to physical science, AC, DC, direct current, Edison, Tesla, volts, Hertz, Hz,
transformer, converter, adapter, electric, electronic, School for Champions. Copyright € Restrictions

List of Worldwide AC Voltages
and Frequencies

by Ron Kurtus (revised 18 August 2005)

The voltage and frequency of alternating current (AC) electricity used in homes
varies from country to country throughout the world. Typically either 110-volt AC
(110V) or 220-volt AC (220V) are used. Note that 110 volts and 220 volts are
averages, since the voltage does fluctuate during usage. Most countries use 50Hz
(50 Hertz or 50 cycles per second) as the frequency of their AC. Only a handful use
60Hz. The United States uses 110V and 60Hz AC electricity.

Questions you may have include:

« How were the voltage and frequency values selected?
« What happens when you visit another country?
e What is the listing for the various countries?

This lesson will answer those questions.

ILANCOME
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Electricity topics
Electrical Charges

Basics of Electricity
Electricity Resources

DC Electricity

Direct Current (DC) Electricity

Direct Current (DC) Electrical Circuits
Ohm's Law for Electrical Circuits
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Alternating Current (AC) Electricity
Alternating Current (AC) Transformers
Worldwide AC Voltages and Freguencies
List of Worldwide AC Voltages and
Freguencies

AC Home Wiring

Electrical Power

Also see

Basics of Static Electricity
Basics of Magnetism
Electromagnetism

Let's make the world a
better place

Be the best that you can be.

Use your knowledge and skills to help
others succeed.

Don't be wasteful; protect our
environment.

You CAN influence the world.

o/

Useful tool: Metric-English Conversion

Country listing

Of the over 200 countries listed below, less than 40 use 110V, Some countries use
dual voltages. 43 countries use 60Hz, while the rest use 50Hz.

Country Voltage Frequency Country Voltage Frequency.
Afghanistan 220V S50Hz Kiribati 240V 50Hz
Albania 230V 50Hz Korea, South 220V 60Hz
Algeria 230V S0Hz Kuwait 240V 50Hz
American 120V 60Hz Kyrgyzstan 220V 50Hz
Samoa Laos 230V 50Hz
Andorra 230V 50Hz Latvia 230V 50Hz
Angola 220V 50Hz Lebanon 230V 50Hz
Anguilla 110V 60Hz Lesotho 220V 50Hz
Antigua 230V 60Hz Liberia 120V 60Hz
Argentina 220V S0Hz Libya 127/230V 50Hz
Armenia 230V 50Hz Lithuania 230V 50Hz
Aruba 127V 60Hz Liechtenstein 230V 50Hz
Australia 240V 50Hz Luxembourg 230V S0Hz
Austria 230V 50Hz Macau 220V S50Hz
Azerbaijan 220V 50Hz Macedonia 230V 50Hz
Azores 230V S0Hz Madagascar 127/220V 50Hz
Bahamas 120V 60Hz Madeira 230V 50Hz
Rahrain 230V SNH7 [V P - EALlI—-
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Islands Maldives 230V 50Hz dogicioAruIon
Bangladesh 220V 50Hz Mali 290V 50Hz
SUWs|
Barbados 115V 50Hz Malta 530V 50Hz SUWS! unanaaeo
Belarus 230V S0Rz Martinique 220V 50Hz
Belgium 230V S0z Mauritania 220V 50Hz
Belize 110/220V 60Hz Mauritius 230V 50Hz
Benin 220V 50Kz Mexico 127V 60tz | [
Bermuda 120V 60Hz Micronesia 120V 60Hz
Bhutan 230V S0Hz Moldova 230V 50HZ
Bolivia 230V S0Hz Monaco 230V 50Hz Live Your Life as a Champion:
Bosnia 230V >0Rz Mongolia 230V 50Hz Take care of your health
Botswana 230V 50Hz Montserrat
Brazil 110-220V 60Hz Islands 230V 60Hz Seek knowledge and gain skills
Brunei 240V 50Hz Morocco 220V 50Hz Do excellent work
Bulgaria 230V >0Hz Mozambique 220V 20Hz Be valuable to others
Burkina Faso 220V S50Hz Myanmar 230V 50H
Burundi 220V S50Hz (Burma) z Have utmost character
Cambodia 230V S50Hz Namibia 220V 50Hz Be a Champion!
Cameroon 220V S50Hz Nauru 240V 50Hz P .
Canada 120V 60Hz Nepal 230V 50Hz
Canary Islands 230V S50Hz Netherlands 230V 50Hz
Cape Verde 230V 50Hz Netherlands 127/220V 50Hz
C Antilles
ayman 120V 60Hz
Islands New Caledonia 220V 50Hz
Central Africa 220V S50Hz New Zealand 230V 50Hz
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Canada 120V 60Hz Nepal 230V 50Hz z
Canary Islands 230V S50Hz Netherlands 230V 50Hz
Cape Verde 230V S50Hz Netherlands 127/220V 50Hz
Cayman 120V 60Hz Antllles
Islands New Caledonia 220V 50Hz
Central Africa 220V S50Hz New Zealand 230V 50Hz
Chad 220V S50Hz Nicaragua 120V 60Hz
Channel 230V 50Hz Niger 220V 50Hz
Islands Nigeria 240V 50Hz
Chile 220V S50Hz Norway 230V 50Hz
China 220V 50Hz Okinawa 100V 60Hz 1
Colombia 110V 60Hz Oman 240V 50HZ
Comoros 220V S0Hz Pakistan 230V 50Hz
Congo (Zaire) 220V S0Hz Palmyra Atoll 120V 60Hz
Cook Islands 240V S50Hz Panama 110V 60Hz
Costa Rica 120V 60Hz

Y Papua New 240V 50Hz
Céte d'Ivoire Guinea

220V S50Hz
(Ivory Coast) Paraguay 220V 50Hz
Croatia 230V 50Hz Peru 220V 60Hz
Cuba 110/220V 60Hz Philippines 220V 60Hz
Cyprus 230V S0Hz Poland 230V S50Hz
Czech Republic 230V S50Hz Portugal 230V 50Hz
Denmark 230V 50Hz Puerto Rico 120V 60Hz
Djibouti 220V S50Hz Qatar 240V 50Hz
Dominica 230V S0Hz Réunion Island 230V 50Hz v
@ Interret S v ® {2500
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RepUoTTC
East Timor 220V S50Hz
Ecuador 127V 60Hz
Egypt 220V S0Hz
El Salvador 115V 60Hz
gﬂ?jg‘;”a' 220V 50Hz
Eritrea 230V S50Hz
Estonia 230V S50Hz
Ethiopia 220V 50Hz
Faeroe Islands 230V S50Hz
f;ﬁfjr;d 240V 50Hz
Fiji 240V 50Hz
Finland 230V S50Hz
France 230V S50Hz
French Guyana 220V 50Hz
Gaza 230V S50Hz
Gabon 220V 50Hz
Gambia 230V S50Hz
Germany 230V 50Hz
Ghana 230V 50Hz
Gibraltar 230V 50Hz
Greece 230V S50Hz
Greenland 230V S50Hz
Grenada 230V 50Hz

Russian
Federation

Rwanda

St. Kitts & Nevis

Islands

St. Lucia Island

St. Vincent Island 230V

Saudi Arabia
Senegal

Serbia &
Montenegro

Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Somalia
South Africa
Spain

Sri Lanka
Sudan
Suriname
Swaziland
Sweden
Switzerland

Curia

230V 50Hz
230V 50Hz
230V 60Hz
240V 50Hz

50Hz
127/220V 60Hz
230V 50Hz
230V 50Hz
240V 50Hz
230V 50Hz
230V 50Hz
230V 50Hz
230V 50Hz
220V 50Hz
230V 50Hz
230V 50Hz
230V 50Hz
230V 50Hz
127V 60Hz
230V 50Hz
230V 50Hz
230V 50Hz
290\ ENnH-
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Guam
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran

Irag
Ireland (Eire)
Isle of Man
Israel

Italy
Jamaica
Japan
Jordan
Kenya
Kazakhstan

110V
120V
220V
220V
240V
110V
110V
220V
230V
230V
240V
230V
230V
230V
230V
230V
230V
230V
110V
100V
230V
240V
220V

60Hz
60Hz
50Hz
50Hz
60Hz
60Hz
60Hz
50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
50Hz
50/60Hz
50Hz
50Hz
50Hz

Tajikistan
Taiwan
Tanzania
Thailand
Togo
Tonga

Trinidad &
Tobago

Tunisia
Turkey
Turkmenistan
Uganda
Ukraine

United Arab
Emirates

United Kingdom
United States
Uruguay
Uzbekistan
VVenezuela
Vietham

Virgin Islands
Western Samoa
Yemen

Zambia

220V 50Hz
110V 60Hz
230V 50Hz
220V 50Hz
220V 50Hz
240V 50Hz

1135V 60Hz

230V 50Hz
230V 50Hz
220V 50Hz
240V 50Hz
230V 50Hz

220V 50Hz

230V 50Hz
110/220V 60Hz
220V 50Hz
220V 50Hz
120V 60Hz
220V 50Hz
110V 60Hz
230V 50Hz
230V 50Hz
230V 50Hz
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Isle of Man 230V

Israel 230V
Italy 230V
Jamaica 110V
Japan 100V
Jordan 230V
Kenya 240V

Kazakhstan 220V

Summary

50Hz
50Hz
50Hz
50Hz
50/60Hz
50Hz
50Hz
50Hz

United Kingdom
United States
Uruguay
Uzbekistan
VVenezuela
Vietham

Virgin Islands
Western Samoa
Yemen

Zambia
Zimbabwe

Resources and references

230V 50Hz
110/220V 60Hz
220V 50Hz
220V 50Hz
120V 60Hz
220V 50Hz
110V 60Hz
230V 50Hz
230V 50Hz
230V 50Hz
220V 50Hz

The vaoltage and frequency of AC electricity varies from country to country
throughout the world. Most use 220V and 50Hz. About 20% of the countries use
110V and/or 60Hz to power their homes. 220V and 60Hz are the most efficient
values, but only a few countries use that combination. The United States uses 110V
and 60Hz AC electricity.

Electrify society by applying your knowledge of science
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N58618 UATUADAIA
Wasaanae
Msauinm waulIan

msaadiasia

MsaunuALIY - uaann
misuavisnia
MIsaasuau

nastAun

B vusindiavsviaaiien

dauavi lilviiasls

aviasifigaduaasiluun

Qi \).Je?n’luj

Uanuuu A drulvaililuauiaunila audainae uag dithu (US,

Udnuuu B auluailituausanila ausanas uay dilu (US,

@m & O

witharia  uuu

Gaauu 220 V 50 Hz A/C/G
#asn1 230V 50 Hz D/G/M
dvalls 230V 50Hz G

wmualéa 110 /220 V 60 Hz A/B/C/F
vlalilud 220 V 60 Hz A/B/C
ihAaau 230 V 50 Hz C/D

wiha 230V 50 Hz C/D/M

i 230V 50 Hz C/D/F/G
aadia 240V 50Hz G

an 230V 50 Hz A/B/C/E/F
diu 100 V 50 Hz/ 60 Hz * A/B
dulailidia 230 V 50 Hz C/F

duds 230V 50 Hz C/D/M
Téwiu 110V 60 Hz A/B

awi 220V 50 Hz D/G

gadne 220V 50Hz G

A 220 V 50 Hz A/l/G
Auya 230V 50 Hz A/C/G
usluy 240V 50Hz G
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Udntuuu B dulvailiiluauiniwila ansainate uay dilu (US,

Japan)

Udntvuuu C UHilulsunaionuanasyisil aatdu auszaianans
1asuaud, l4i1l3a uazuaas EU (European Union)

Uanuuu E lidunanludlssmadioaa, wadon, Tluaud,
alaufs, arasadsidn, aldiauazlnsanin (France (Continental

Europe))

CeO

2 tevid
lawiu
UM
ga9ng
A
AN
uslu
29

LU V JU TIL iU

110 V 60 Hz A/B
220V 50 Hz D/G
220V 50Hz G

220 V 50 Hz All/G
230 V 50 Hz A/C/G
240V 50Hz G

230 V 50 Hz D/F/G

wilaaawesias / Tardmiia
1hildiAfl 240V 50 Hz / |
firdiuaua 240V 50Hz /|

A

240V 50 Hz /|

aaawasan 240V 50 Hz / |

wIlg 151l
auszaranang 230 V50 Hz G

f3n

230V50HzC/F

aiaiasuaud 230V 50Hz J

alau
aulu
Faudin
Tisatna
Tlsuaua
uasie

230V 50 Hz C/F
230V 50 Hz C/F
230V 50 Hz C/F
230V 50 Hz C/F
230 V 50 Hz C/E
230 V 50 Hz C/F

wisasuaud 230V 50 Hz C/F
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anLaiuiisn 230V 50 Hz C/F

aena 230V 50 Hz F/L
F lagiuaud 230 V 50 Hz C/F
dgana 230 V 50 Hz C/F
AEL]] 230V 50 Hz C/F
dantuuy F lidhweasnidl, aaawds, winasuaud, aleu, uaiod, waniu 230 V 20 Hz C/F
Huuaud, Tisana, anluwazaislaziuaan (Germany (Continental rlsaaa 230V a0 hzE
Europe)) luuaus 230V 50 Hz C/F
LAUANNIN 230V 50 Hz C/F/K
Liin 230V 50Hz E
. daunis 230V 50 Hz C/F
RIETGI 230V 50 Hz E
- " aaawin 230V 50 Hz C/F
dantvluu G auluaiaglily aunzaiandns (Snaw) lasuaud, lidawsna
leiil5a, uaaa, ynawds, &ialds uazdaans (UK) usdia 127 V/ 220V 60 Hz A/B/C/I

alstauaul 220 V 50 Hz C/
awigawsny 120V 60 Hz A /B
windiln 127 V60 Hz A
HAUIA 120V 60 Hz A/B

H @ 0 h
e S
| 0
miluanlinn

dantuuu H Hiawzlulsana dasaa (Israel) wavEnild 230V 50Hz D / M
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Udnuu | @aulvaiagliily aaawesids hduaud 1hihiaail
a1staudul uaziu (Australia, China)

UantWuu K Hiluteuinsn uastmeasunaus (Denmark)

BLEITIATT 1 kW LZOU V OU TN v/ w

nenanis 127 V/220V 50HzC/D/E/
J/K

afle 220V 50HzC/F

watasy 220V50HzC/F

withariia (axiuaannav)

Aaasuau 230V 50Hz G/D/F/J
UULTU 230V 50Hz G

auIU 230V 50Hz C/E/D

asn 230V 50Hz C/G/D

adasuaa 220V50HzC/H

AR 240V50HzG/D

wwuuay  110/220V50HzA/B/C/ G/
D

lasnu 240V 50Hz G/D

AMans 240V50HzG/D

snafalsuds 127/220V60HzA/B/F/
G

gi3n 220V50HzC/E/L
anigawiimaisad 220V50HzC/G/D
iy 220230 VS0HzA/G/D
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UdntWuuu M HiAamarnsluwainld, anduaud uazalzin (South
Africa)

Tasnu 240V 50Hz G/D

Mmens  240V50Hz G/ D

eoafarssdas 127/220V60HzA/B/F/
G

gi3e 220V50HzC/E/L
anssawisuaisad 220V50HzC/G/D
W 220/230 VS50 HzZA/G/D



