B=l=/A\  Product Data

Bulletin

D-386C o

=

Three-Phase Star;
Four-Wire; Earthed
Neutral

I

B)
Three-Phase Star;
Three-Wire

f

(©)

Three-Phase Star;
Three-Wire; Earthed
Neutral

World Electricity Supplies

A survey of supply voltages throughout the world.

(D)

Three-Phase Star;
Four-Wire; Non-
Earthed Neutral

Two-Phase Star;
Three-Wire; Earthed
Neutral

N

(F)
Three-Phase Delta;
Three-Wire

!

(G)

Three-Phase Delta;
Four-Wire; Earthed
Mid Point of Phase

&

H
Three-Phase Open
Delta; Four-Wire;
Earthed Mid Point
of Phase

K

J
Three-Phase Open
Delta; Four-Wire;
Earthed Junction
of Phases

(P)

—
=1

(K)

Single-Phase; Three-
Wire; Earthed Mid
Point

i

(L)

Single-Phase; Two-
Wire; Earthed End
of Phase

(M)

Single-Phase; Two-
Wire; Non-Earthed
Neutral

(N)
Single-Wire; Earthed
Return (SWER)

d.c.; Three-Wire

Reference: U.S. Department of Commerce Publication “Electric Current Aboard”, 1975 Edition
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2=l|=/2\  Product Data

Bulletin D-386C o2

Country

AFGHANISTAN,
D.R.OF

ALBANIA
ALGERIA

ANGOLA (10)
ANGUILLA
ANTIGUA
ARGENTINA

AUSTRALIA (10)

Western
AUSTRIA

AZORES
(Portugal)

BAHAMAS

BAHRAIN FIR

BANGLADESH

BARBADOS

BELGIUM

NOTES:

Frequency
and
Tolerance
Hz & %

50
50

50t15

50
50
60
50+1.0

50 £0.1

50
50+0.1

50

60

50 & 60

50 +3

Household
Voltage
\')

380/220 (A)
220 (L)

220 (L) (1)

220/127 (E)
220 (L) (1)

220 (L) (1)
230 (L) (1)
230 (L) (1)

225 (L) (1)
220 (L) (1)

415/240 (A) (E)
240 (L)

440/250 (A)

380/220 (A) (B)
220 (L)

220 (L)
120 (L)

240/120 (G)
120 (L)

400/230 (A)
230 (L)
110 (L)

400/230 (A)
230 (L)

230/115 (G) (K)
200/115 (A) (E)

380/220 (A)
220/127 (A)
220 (F)

Commercial
Voltage
Vv

380/220 (A)

380/220 (A)

380/220 (A)
220/127 (A)

380/220 (A)
400/230 (A)
400/230 (A)

390/225 (A)
380/220 (A)
220 (L)

415/240 (A)
440/250 (A)
440 (N) (6)

©)

380/220 (A) (B)
220 (L)

380/220 (A)

240/120 (G)
120 (L)

400/230 (A)
380/220 (A)
230 (L)

220/110 (K)

11 kV
400/230 (A)

230/115 (G) (K)
200/115 (A) (E)

380/220 (A)
220/127 (A)
220 (F)

Industrial
Voltage
v

380/220 (A) (3)

380/220 (A)

10 kV
55 kV & 6.6 kV
380/220 (A)

380/220 (A)
400/230 (A) (3)
400/230 (A) (3)

13.2 kV
6.88 kV

390/225 (A)
380/220 (A)

22 kV
11 kV
6.6 kV
415/240 (A)
440/250 (A)

(9)

20 kV

10 kV

5 kV
380/220 (A)

380/220 (A)

415/240 (A) (3)
208/120 (A)

11 KV
400/230 (A)
380/220 (A)

11 kV
400/230 (A)

11 kV
3.3 kV

230/115 (G)
200/115 (A)

15 kV

6 kV
380/220 (A)
220/127 (A)
220 (F)

(1) The supply to each house is normally single phase utilizing one phase line and neutral of systems (A) or (G).
(2) Frequencies below 50 Hz and dc supplies are in limited areas only. The supplies given indicate the diversity of possibilities which may

exist.

(3) Information on higher voltage supplies to factories not available.

Voltage

Tolerance

%
9
9

+5and £ 10

9)
9
9)

+=10
+6

9)

H
o

+ 5 (day)
+ 10 (night)

(4) More than one area of country has been given to illustrate the differences which exist. These may not be the only supplies available.
(5) Frequency is 50 Hz (eastern area) and 60 Hz (western area). Dividing line is a North/South line through Shizuoka on Honshu Island.
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2=/t Product Data MG D-386C o
Freg:‘e’ncy Household Commercial Industrial Voltage
Country Tolerance Voltage Voltage Voltage Tolerance
Hz & % v v v %
BELIZE 60 +0.1 220/110 (K) 220/110 (K) 440/220 (K) (3) 9)
BENIN 50 + 1 380/220 (A) 380/220 (A) 15 kV +10
220 (L) 220 (L) 380/220 (A)
BERMUDA 60+ 0.1 240/120 (K) 240/120 (K) 4.16/2.4 kV +5
208/120 (A) 208/120 (A) 208/120 (A)
240/120 (K)
BOLIVIA 50 £ 1 230/115 (H) 230/115 (H) 230/115 (H) (3) +t5
BOTSWANA 50 220 (L) (1) 380/220 (A) 380/220 (A) (3) (9)
BRAZIL (10) 60 220 (L) (1) 380/220 (A) 13.8 kV 9)
127 (L) (1) 220/127 (A) 11.2 kV
380/220 (A)
220/127 (A)
BRUNEI 50 240 (L) 415/240 (A) 22 kV +5
415/240 (A)
BULGARIA 50 + 0.1 380/220 (A) 380/220 (A) 20 kV +5
220 (L) 220 (L) 15 kV
380/220 (A)
BURMA 50 230 (L) (1) 400/230 (A) 11kV 9)
230 (L) 6.6 kV
400/230 (A)
BURUNDI 50 220 (L) 380/220 (A) 380/220 (A)
CAMBODIA 50 208/120 (A) 380/220 (A) 380/220 (A) (3) (9)
120 (L) 208/120 (A) 208/120 (A)
CAMEROON (FR) 50+ 2 220 (L) (1) 380/220 (A) 15 kV +5
380/220 (A)
CANADA 60 + 0.02 240/120 (K) 600/347 (A) 12.5/7.2 kV +4
480 (F) 600/347 (A) -8.3
240 (F) 208/120 (A)
240/120 (K) 600 (F)
208/120 (A) 480 (F)
240 (F)
CAYMAN ISLANDS 60 + 0.1 240/120 (K) 240/120 (K) (G) 480/240 (G) +10
480/227 (A)
240/120 (G)
208/120 (A)
CENTRAL AFRICA 50 220 (L) (1) 220 (L) (1) 380/220 (A) (3) 9)
CHAD 50 220 (L) (1) 220 (L) (1) 380/220 (A) (3) 9)
CHILE 50 220 (L) (1) 380/220 (A) (1) 380/220 (A) (3) 9)
CHINA, P.R. OF 50 220 (L) (1) 380/220 (A) 380/220 (A) (3) +7
COLOMBIA 60 + 1 240/120 (K) 240/120 (G) 13.2 kV +10
120 (L) 120 (L) 240/120 (G)

(6) Some remote areas are supplied via a single wire earthed return (SWER) system (see Fig. N).
(7) Only a few towns have this supply.

(8) Refers to isolated mining districts.

(9) Information not available at time of printing.
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B=l=/A\  Product Data

Bulletin nEeis o

Country
CONGO. REP. OF
COSTA RICA
CYPRUS

CZECHOSLOVAKIA

DAHOMEY

DENMARK

DOMINICA

DOMINICAN
REPUBLIC

ECUADOR

EGYPT, ARAB
REPUBLIC OF

EL SALVADOR (10)

EQUATORIAL GUINEA
ETHIOPIA

FALKLAND ISLANDS
(UK)

FIJI ISLANDS

FINLAND

FRANCE

GABON
GAMBIA

NOTES:

Frequency
and
Tolerance
Hz & %

50
60

50+25

50 £ 0.1

50 £ 0.1

50+04

50

60

60

50
50
50+ 3

50
50

Household
Voltage
Vv

220 (L)
120 (L) (1)

240 (L) (1)

380/220 (A)
220 (L)

380/220 (A)
220 (L)

380/220 (A)
220 (L)

230 (L) (1)
110 (L) (1)

127 (L) (1)
120 (L) (1)
110 (L)

380/220 (A)
220 (L)

240/120 (K)

220 (L)
220 (L) (1)
230 (L) (1)

415/240 (A)
240 (L)

220 (L) (1)

380/220 (A)
220 (L)
220/127 (E)
127 (L)
220 (L)

230 (A) (1)

Commercial
Voltage
\'}

380/220 (A)

240/120 (K)
120 (L) (1)

240 (L) (1)

380/220 (A)
220 (L)

380/220 (A)
220 (L)

380/220 (A)
220 (L)

400/230 (A)

220/110 (K) (1)
110 (L)

240/120 (K)
208/120 (A)
220/127 (A)
220/110 (K)

380/220 (A)
220 (L)

240/120 (K) (G)

220 (L)
380/220 (A)
415/230 (A)

415/240 (A)
240 (L)

380/220 (A)

380/220 (A)
380/220 (D)
380 (B)

380/220 (A)
230 (A) (1)

Industrial
Voltage
Vv

380/220 (A)

13.8 kV
240/120 (G) (3)

11 kV
415/240 (A)

22 kV

15 kV

6 kV

3 kV
380/220 (A)

15 kV
380/220 (A)

30 kV
10 kV
380/220 (A)

400/230 (A) (3)
220/110 (G) (3)

240/120 (K)
208/120 (A)
220/127 (A)
220/110 (K)

11 kV
6.6 kV
380/220 (A)

14.4 kV
24 kV
240/210 (G)

380/220 (A) (3)
415/230 (A) (3)

11 kV
415/240 (A)

660/380 (A)
500 (B)
380/220 (A) (D)
20 kV

15 kV

380 (B)
380/220 (A) (D)

380/220 (A)
400/230 (A) (3)

(1) The supply to each house is normally single phase utilizing one phase line and neutral of systems (A) or (G).
(2) Frequencies below 50 Hz and dc supplies are in limited areas only. The supplies given indicate the diversity of possibilities which may

exist.

(3) Information on higher voltage supplies to factories not available.

Voltage
Tolerance
%

9)

t+6

=10
+10

+10

(9)
9

©)
+25

(9)

+5(1)

(4) More than one area of country has been given to illustrate the differences which exist. These may not be the only supplies available.
(5) Frequency is 50 Hz (eastern area) and 60 Hz (western area). Dividing line is a North/South line through Shizuoka on Honshu Island.
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BRI

Product Data

Bulletin EBEeis]0%%

Country

GERMANY (FRG)
(10) (West)

GERMANY (GDR)
(East)

GHANA
GIBRALTAR
GREECE

GREENLAND
(Denmark)

GRENADA

GUADELOUPE
(France)

GUAM (U.S))
(Mariana Islands)

GUATEMALA
GUINEA
GUINEA-BISSAU
GUIANA (France)
HAITI
HONDURAS

HONG KONG
(and Kowloon)

HUNGARY

Frequency
and
Tolerance
Hz & %

50 £0.3

50+ 0.3

50£5
50 + 1
50 £ 1

50

50
50 & 60

60+1
-0.08

60 +1.7
50
50

50 & 60
60

Household
Voltage
\'}

380/220 (A)
220 (L)

380/220 (A)
220 (L)
220/127 (A)
127 (L)

250 (L) (1)
415/240 (A)
220 (L) (1)

380/220 (A)
220 (L)

230 (L) (1)
220 (L) (1)

240/120 (K)
208/120 (A)
240 (L)
120 (L)

240/120 (K)

380/220 (A)
220 (L)

380/220 (A)
220 (L)

220/110 (K)

230 (L) (1)
220 (L) (1)
115 (L)

110 (L)

200 (L) (1)
346/200 (A)

380/220 (A)
220 (L)

Commercial
Voltage
v

380/220 (A)
220 (L)

380/220 (A)
220 (L)

250 (L) (1)
415/240 (A)

6.6 kV
380/220 (A)

380/220 (A)

400/230 (A)
380/220 (A)

240/120 (K)
208/120 (A)

240/120 (K)
380/220 (A)
380/220 (A)

220/110 (K)

380/220 (A)
230/115 (K)
220 (L)

220/110 (K)
110 (L)

11 kV
346/200 (A)
380/220 (A)
200 (L)

380/220 (A)
220 (L)

Industrial
Voltage
\'}

20 kV
10 kV
380/220 (A)

10 kV
6 kV

660/380 (A)
380/220 (A)

440/250 (A) (3)
415/240 (A) (3)

22 KV
20 kV
15 kV
6.6 kV
380/220 (A)

380/220 (A)

400/230 (A) (3)

20 kV
380/220 (A)

13.8 KV
4.0 kV
480/277 (A)
480 (F)
240/120 (H)
208/120 (A)

13.8 kV
240/120 (G)

380/220 (A)
380/220 (A)

220 (F)

380/220 (A)
230/115 (G)

220/110 (K) (3)

11 KV
346/200 (A)
380/220 (A) (3)

20 kV
10 kV
380/220 (A)

(6) Some remote areas are supplied via a single wire earthed return (SWER) system (see Fig. N).
(7) Only a few towns have this supply.
(8) Refers to isolated mining districts.

(9) Information not available at time of printing.

Voltage
Tolerance
%

+10

5

+10
t6

+5

(9)

(9)
9

+8-10

9)

©

&)

9

+5
-10
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2=l|=/2\  Product Data

Bulletin D-386C o5

Country

ICELAND

INDIA (4)
Bombay

New Delhi

Ramakrishnapuram

v
INDONESIA

IRAN

IRAQ

IRELAND (10)
NORTHERN

IRELAND
REPUBLIC OF

ISRAEL

ITALY

IVORY COAST
JAMAICA

JAPAN (EAST) (4)

JAPAN (WEST) (4)

JORDAN

NOTES:

(1) The supply to each house is normally single phase utilizing one phase line and neutral of systems (A) or (G).

Frequency
and
Tolerance
Hz & %

50 + 0.1

50 =1
50 £3

50+3
25
d.c.

50+1
-2

50+5

50

50+ 04
50

50+0.2

50+ 04

50
50 +1

50 0.2
(5)

60 + 0.1
)

50

Household
Voltage
Vv

380/220 (A)
220 (L)

440/250 (A)
230 (L)

400/230 (A)
230 (L)

400/230 (A)
230 (L)
460/230 (P)

220/127 (A)

220 (L) (1)

220 (L) (1)

230 (L) (1)
220 (L) (1)

220 (L) (1)

400/230 (A)
230 (L)

380/220 (A)
220/127 (E)
220 (L)

220 (L) (1)
220/110 (G) (K)

200/100 (K)
100 (L)

210/105 (K)
200/100 (K)
100 (L)

380/220 (A)
220 (L)

Commercial
Voltage
Vv

380/220 (A)
220 (L)

440/250 (A)
230 (L)

400/230 (A)
230 (L)

400/230 (A)
230 (L)
460/230 (P)

380/220 (A)
220/127 (A)

380/220 (A)

380/220 (A)

400/230 (A)
380/220 (A)

380/220 (A)

400/230 (A)
230 (L)

380/220 (A)
220/127 (E)

380/220 (A)
220/110 (G) (K)

200/100 (H) (K)

210/105 (H) (K)
200/100 (K)
100 (L)

380/220 (A)

Industrial
Voltage
\'}

380/220 (A) (3)

11 kV
440/250 (A)

11 kV
400/230 (A)

22 kV & 11 kV
9

9

22 kV

380/220 (A) (3)

20 kV
11KV

400/231 (A)
380/220 (A)

11 kV
6.6 kV

3 kV
380/220 (A)

400/230 (A) (3)
380/220 (A)

10 kV
380/220 (A)

22 kV
12.6 kV

6.3 kV
400/230 (A)

20 kV
15 kV

10 kV
380/220 (A)
220 (C)

380/220 (A) (3)

4/2.3 kV
220/110 (G)

6.6 kV
200/100 (H)
200 (G) (J)

22 kV
6.6 kV

210/105 (H)
200/100 (H)

380/220 (A) (3)

Voltage
Tolerance
%

©

+4
+6

6

x5

*15

x5

+6

9

+6

+ 5 (urban)
=+ 10 (rural)

©
6

=10

+10

(9)

(2) Frequencies below 50 Hz and dc supplies are in limited areas only. The supplies given indicate the diversity of possibilities which may

exist.

(3) Information on higher voltage supplies to factories not available.

(4) More than one area of country has been given to illustrate the differences which exist. These may not be the only supplies available.
(5) Frequency is 50 Hz (eastern area) and 60 Hz (western area). Dividing line is a North/South line through Shizuoka on Honshu Island.
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B=l=/A\  Product Data

Bulletin EBEeiSIOXY:

Country

KENYA

KOREA, D.P.R. OF
(10) (North)

KOREA, REP. OF
(South)

KUWAIT
LAOS
LEBANON

LESOTHO
LIBERIA

LIBYA, S.P.A.J.

LUXEMBOURG

MACAO
(Portugal)

MALAGASY REPUBLIC
(Madagascar)

MALAWI
MALAYSIA

MALI

MALTA

MARTINIQUE
(France)

MAURITANIA

Frequency
and
Tolerance
Hz & %

50

60+0
-5
60

50
50 +8
50

50
60 +=3.3

50

50+ 05

50
50+ 1.0

50

50 + 1

50

50

Household
Voltage
\'}

240 (L) (1)
220 (L)

100 (L)

240 (L) (1)
380/220 (A)

220 (L) (1)
110 (L) (1)

220 (L) (1)
240/120 (K)

230 (L) (1)
127 (L) (1)

380/220 (A)
220/127 (A)
208/120 (A)

380/220 (A)
230/115 (K)

220 (L) (1)
127 (L) (1)

230 (L) (1)
240 (L) (1)

220 (L) (1)

127 (L) (1)

240 (L) (1)

127 (L) (1)

220 (L)

Commercial
Voltage
Vv

415/240 (A)
380/220 (A)

200/100 (K)

415/240 (A)
380/220 (A)

380/220 (A)
220 (L)
190/110 (A)
110 (L)

380/220 (A)
240/120 (K)

400/230 (A)
220/127 (A)
230 (L)
127 (L)

380/220 (A)
220/127 (A)
208/120 (A)

380/220 (A)
220/127 (A)

380/220 (A)
220/127 (A)

400/230 (A)
415/240 (A)

380/220 (A)
220/127 (A)
220 (L)
127 (L)

415/240 (A)

220/127 (A)
127 (L)

220 (L)

Industrial
Voltage
\'

415/240 (A) (3)
380/220 (A)

22 kV
6.6 kV

415/240 (A) (3)
380/220 (A) (3)

380/220 (A) (3)
190/110 (A)

380/220 (A) (3)

12.5/7.2 kV
416/240 (B)
240/120 (K)
208/120 (D)

400/230 (A) (3)
220/127 (A)

20 kV
15 kV
5kV

380/220 (A)
220/127 (A)

5 kV
380/220 (A)
220/127 (A)

400/230 (A) (3)

22 kV
415/240 (A) (3)

380/220 (A) (3)
220/127 (A)

11 kV
6.6 kV
3.3 kV
415/240 (A)

220/127 (A) (3)

200 (F)

(6) Some remote areas are supplied via a single wire earthed return (SWER) system (see Fig. N).
(7) Only a few towns have this supply.
(8) Refers to isolated mining districts.

(9) Information not available at time of printing.

Voltage
Tolerance
%

9)

+6.8
-13.6

+5

9)
6

©)

&)
+1.7

©)

+5and
+10

(9)
(9)

+3

©)

(9)

(9)

)

©)
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