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I (SBACL 30 Wid Cilisko (Sl 4545 10 U9 £ slaw

Country Frequency & tolerance | Domestic (V) Commercial (V) | Industrial (V)
(He & %)
Afghaniztan =0 3807220 (=) BE20(a) 20 (a)
220 (k)
Algeria S+15 220127 (a) 3B0220{a) 10,000
220 (k) 220127 (a) 5500
6,600
B2 (a)
Angala 50 3807220 (a) 3JBO220{a) 3B0220 (a)
220 (k)
Antigua and Barbuda &0 240 (k) 400230 {a) AN (a)
120 {k) 1200208 (a) 1200208 (a)
Argentina 2 SB0220 =) 0220 (a)
220 (k) 2201k
Arimenia x5 B2 |a) SO0 (a) HVE (a)
220 (k) 2201k
Auztralia 50+01 4157240 (&) 415240 (a) 22,000
240 (k) 440250 {a) 11,000
440 {m) 6,600
4157240
44zl
Austria 041 230 (k) BBO230 (a) (k) 5,000
230k 3B0220 (a)
Azerbaijan S04 2081 20 ja) 208120 (a)
24014 20 (k) 240420 (k)
Bahrain S04 4157240 |a) 415240 {a) 14,000
240 (k) 240 (k) 4157240 (a)
240 (k)
Bangladash 2 410220 |a) 41 0220 fa) 14,000
220 (k) V220 (a)
Bakados +6 230115 (j) 23015 () 23400 ()
115 (K) 200115 (a) 2300155 (j)
2200115 (a)
Balaruz =0 3807220 (a) 30220 (a) V220 (a)
220 (k) 2201k
220127 (a)
127 (K)
Belgium x5 230 (k) 230k 6,600
230 (a) 2301a) 10,000
3N, 400 3M, 400 11,000
15,000
Bolivia 05 230 (k) 400230 {a) A2 (a)
230 (k)
Botawana +3 220 k) FBO2201{a) B0 (a)
Brazil &0 220 (k) 220V380 {a) 13,800
127 (k) 127220 (a) 11,200
22380 (a)
127230 (a)
Brunai 2 230 250 14,000
3,000
Bulgaria 50+01 220 220¥240 1,000
50
=0
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Country Frequency & tolerance | Domestic (V) Commercial (V) Industrial (V)
(Hz & %)
Cambadia £ 220 (k) 2200300 2200
Cameron =01 220260 (k) 2200360 (k) A0 (a)
Canada &0+ 002 1200240 (j) 34700 (a) 7200 2500
480 (f) 3470 (a)
240 (f) 120208
1200240 (j) 2 ()
1200208 (a) 480 (f)
240 (f)
Capea Verds 220 220 SR0A00
Chad &1 220 (k) 220 (k) SR0VERD (a)
Chils £ 220 (k) FBOERD (a) ERD (a)
Chinz 2085 220 (k) FOER0 (a) FB0VERD (a)
220 (k) 220 (K
Calormbia &0+ 1200240 (o) 12002410 () 13,200
120 (k) 120 (k) 1200240 {a)
Cango =0 220 (k) 240120 (j) FB0VERD (a)
120 (k)
Croatia =0 4007230 (a) 4005230 (a) AQ0EE] (a)
230 (k) 230 (k)
Cyprus =5+ 04 240 (k) 415240 14,000
A1 5240
Czech Aspublic E 230 =00 AQ0 GO0
230:400 230,000
140,000
35,000
22,000
10,1000
&, 000
3,000
Denrmark S0 4007230 (a) AQN230 (a) AQEHD (a)
Dijibouti =0 A0E30 (a) ANVEHD (a)
Crarninica =0 230 (k) A0E30 (a) ANEHD (a)
Egypt )+ 05 Z80/220 (a) FBOERD (a) &5, 000
220 (k) 220 (k) E3,000
20,000
14,000
&,600
SR0GERD (a)
Estonia E 2807220 (a) FBOERD (a) FB0VERD (a)
220 (k) 220 (k)
Ethiopia +285 220 (k) FBOE3 (a) 15 000
FVER (a)
Falkand llands )43 230 (k) 4185230 (a) 4155230 (a)
Fidji lzlanda a2 4157240 (a) 4155240 (a) 14,1000
240 (k) 240 (k) A1 55240 (a)
Finland =001 230 (k) AQON230 (a) SRAND (a)
ANEHD (a)
Frarcs B+ 400230 (a) 400230 20,000
230 (=) 20400 10,000
230400 2300400
Gambia =0 220 (k) 2200380 B0
Georgia Bl 085 Z80/220 (a) FBOERD (a) FR0VEAD (a)
220 (k) 220 (k)
Garmany 2+ 03 4000230 (=) A0WE30 (a) 20,000
230 (k) 230 (k) 10,000
&, 000
= W]
AQN230
Ghana x5 2200240 2205240 A1 55240 (a)
Gilzrahtar 50+ 1 4157240 (=) 4155240 (a) 4155240 (a)
Giresos =0 220 (k) &, 000 22,000
230 FBOERD (a) 20,000
15,000
&.600
Granada =0 230 (k) ADE30 (a) ADVEH] (a)
Haong Kiong B0+ 220 (k) FBOZE20 (a) 14,000
220 (k) SSEA0 (a)
Hungary Slx5 220 220 220
leslard =004 230 2305400 2300400
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Country Frequency & toclerance | Domestic (V) Commercial (V) Industrial (V)
(Hz & %)
Indiz E0+15 44280 (=) 44280 fa) 14,000
230 (k) 230 (k) A0VZED fa)
440250 ja)
Indonesia )2 220 (k) 38020 fa) 150,000
20,000
FB0E20 ja)
Iran x5 220 (k) 380220 ja) 20,000
11,000
ADVZE fa)
FB0E20 ja)
Iraq =0 220 (k) 380220 ja) 11,000
&, 500
3,000
FB0E20 ja)
Ireland 2 230 (k) 4007230 ja) 20,000
10,000
ADVZED fa)
lzrasl =0+ 02 4000230 (=) A0V230 fa) 22 000
230 (k) 230 (k) 12,500
&, 300
AQVZED a)
ttaky =0+ 04 4000230 (=) A0V230 fa) 20,000
230 (k) 15,000
10,000
AQVZED a)
Jamaica 01 2200110 (a) () 22010 g i) 4,000
2,500
2200110 )
Japan (sast) +101 2007100 (h) 200700 (hy 140,000
-0 {up to 50 KA &, D
20,000
&, 000
20000 (hy
Jardan =0 380220 (=) 3800220 fa) 400 [a)
4000230 (k)
kazakhstan =0 380220 (=) 3800220 a) 020 a)
220 (k) 220 (k)
2201ET a)
127 (k)
Famya =0 240 (k) 4157240 (a) 415240 fa)
Kirghizia =0 28220 (a) 3800220 ja) IBOE20 ja)
220 (k) 220 (k)
2200127 a)
127 (k)
Korea (Marth) &0 +0, -5 220 (k) 2200380 a) 15,800
&, 800
Forea (South) =] 100 (k) 1000200 i)
kit 0 x3 240 (k) 445240 ja) A1 5240 {a)
Lo 8 380220 (=) 380220 fa) 20 fa)
Leactho 220 (k) FRE20 fa) FRE20{a)
Latvia =0+ 04 28220 (=) 20 fa) 20 {a)
220 (k) 220 (k)
Lebanon =0 220 (k) SR0E20 a) FRE20fa)
Likaa =0 230 (k) 4007230 ja) A00V230 (a)
127 (k) 22011 27 fa) 22027 fa)
230 ()
127 (k)
Lithuania S0+ 085 28220 (a) 380220 fa) IBOE20 a)
220 (k) 220 (k)
Luxembaurg S+ 08 28220 (a) 380220 ja) 20,000
15,000
5,000
Macedonia =0 28220 (a) 380220 ja) 10,000
220 (k) 220 (k) &, 500
FBO0E20 fa)
Madagazcar =0 2200110 (k) 380220 ja) 35,000
5,000
F|E20
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Country Frequency & tolerance | Domestic (V) Commercial (V) Industrial (V)
(Hz & %)
Kalsiyzia S0x1 240 (k) A1 5240 (&) 415240 (=)
415 (a)
b bsivi 50+ 2.5 230 (k) 400 (&) 400 (&)
=30 (k)
Kali 50 220 (k) SRVERD (a) Aa2E0 (a)
127 (k) ZHMET (&) 22015 (=)
220 (k)
127 (k)
Mala si+2 240 (k) 415240 (a) 415240 {a)
Martiniqus 50 127 (k) ZHMET (&) 2HMET (a)
127 (k)
Mauritania 50 +1 230 (k) A0V (a) 40230 (=)
Mexico G0 +02 1277220 (a) 1277280 (a) 13,800
220 (k) 220 (k) 13,200
120(1) 120 1) ErTi4E (=)
127220 (b)
Mabkdaivia 50 FWER0{a) 3RR2ED (a) A8220 ()
220 (k) 220 (k)
Z20MET (a)
127 (k)
Mooz S5 FBWER0(a) SRVERD (a) 225,000
Z20M110(a) 450,000
60,000
22,000
20,000
Mozambigus 50 FOWERD (a) SR0EED (a) 6,000
40,000
Mepal 0 x1 220 (k) 44230 (a) 11,000
220 (k) 440230 (&)
Netherlands 50 x0.4 2300400 (a) ZEA0D () 25,000
230 (k) 20,000
12,000
40,000
2300400
MNew Zzaland 50 +1.5 A0WEED (=) (a) ACV2ED (=) (a) 11,000
230 (k) 230 (k) 402D (&)
AGWERD (=)
Miger 0 +1 230 (k) 3RVERD (a) 15,000
Ja2al (a)
Migeria 0 x1 230 (k) ACVEED () 15,000
220 (k) SRERD (a) 11,000
40230 (&)
JE2al (a)
Morassy O+ 2 2300400 230400 2300400
G0
Cirran 50 240 (k) 415240 (a) 415240 (=)
240 (k)
Pakiztan 50 230 (k) AQVR3D (&) 402D (&)
230 k)
Papua Mew Guinsa 50+ 2 2401(k) 415240 (a) 22,000
240 (k) 11,000
415240 (=)
Paragusy 50 x0.5 220 (k) 3230 (a) 22,000
220 (k) 38220 ()
Philippines (Rep of tha) (60 £ 0.16 11 220 () 13,800 13,800
4,160 4,180
2400 2,400
110220 (h) 440 (k)
11220 (h)
Paoland G50 =01 230 (k) AQVR3D (&) 1,000
B4 00
402D (&)
Portugal 50 x1 FOWER0(a) 15,000 15,000
220 (k) 5,000 5,000
3RVERD (a) A8220 ()
220 (k)
Clatar G0 x0.1 A1 5240 (k) 4155240 (a) 11,000
415240 (=)
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Country Fregquency & tolerance | Domestic (V) Commercial (V) Industrial (V)
(Hz & %)
Rornania B0+ 05 220 (k) 2200380 ja) 20,000
2200380 =) 10,0080
&, 000
2200380 (a)
Russia =0+ 02 3220 =) 3800220 ja) 020 (a)
220 (k) 220 k)
Feranda 01 220 (k) 3800220 ja) 15,000
&, 500
0RO (a)
Saint Lucia El+3 2410 (k) 44157240 ja) 14,000
415240 ja)
Samoa 400230
San Marino 01 2300220 a0 15,000
0
Sawdi Amabia =] 2200127 i=\) 2201 ET ja) 14,000
3800220 ja) 7.200
FBOER0 [a)
The Solomon lslands 02 240 4157240 41 5240
Senagal Blx5 220 (=) IA0ZE0 ja) a0 0
127 (k) 220127 (k) 30,000
&, 500
Saibia and Montensare | 50 3BE220 =) 38020 ja) 110,000
220 (k) 220 k) =
FB0ER [a)
Sy chellas 01 A00VE30 =) 4000230 ja) 14,000
A3 [a)
Sierra Leone Blx5 230 (k) A0WZ30 ja) 11,000
230 (k) 4010
Singapors =0 A00VE30 =) 4000230 ja) 22 000
230 (k) &, 500
A3 [a)
Slovakia S0+ 05 230 230 2300400
Slovenia Bl +0A 220 (k) 38020 ja) 110,000
=
FBOER0 (a)
Somalia =0 230 (k) A40E20 (i AA400Z20 ()
220 (k) 220010 ) 220410 [a)
110 (k) 230 (k)
South Africa El+ 25 433280 =) 14,000 14,000
A00VE30 =) &, 500 =
3BE220 =) 3,500 3,300
220 (k) AFA2E0 ja) 00 )
400VZ30 ja) FBOER0 (a)
380220 ja)
Spain El+3 3BE20 &) (8) 380220 ja) 15,000
220 (k) 2201 27 ja) (=) 14,000
220127 =) FBOSER0 (a)
127 (k)
Sri Lanka B2 230 (k) 4000230 ja) 14,000
230 (k) AQDE30 [a)
Sudan =0 2410 (k) 44157240 ja) 4185240 (a)
240 (k)
S aziland El+ 25 230 (k) 4000230 ja) 14,000
230 (k) AQDE30 [a)
Bwaden B+ 05 400230 =) 4000230 ja) &, 000
230 (k) 230 (k) A0E30 (a)
Switzeriand 2 A00VE30 =) 4000230 ja) 20,000
110,000
3,000
1,000
R sin
Syria =0 220 (k) 38020 ja) B0 (a)
115 (k) 220 k)
200415 ja)
Tadzhikistan =11] 3BE220 =) 380220 ja) FBOSER0 (a)
220 (k) 220 k)
220127 =)
127 (k)
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Country Frequency & tolerance | Domestic (V) Commercial (V) Industrial {¥)
(Hz & %)
Tanzania 50 4000230 (a) 400230 (a) 14 00
AQVE30 (a)
Thailand =0 220 (k) 0220 (a) 020 (a)
220 (k)
Tago =0 220 (k) 0220 (a) 20,000
5,500
SH0CER0 (a)
Tunizia six2 380220 (a) FB0220 (a) 30,000
220 (k) 220 (k) 15,000
10,000
SROE20 (a)
Turkmanistan =0 380220 (a) 0220 (a) FBOE20 (a)
220 (k) 220 (k)
2200127 (a)
127 (K)
Turkey 01 3807220 (a) 0220 (a) 15,000
6,300
020 (a)
Llganda +101 240 (k) 4157240 (a) 14 000
415240 (a)
Llkraine +02/-15 3807220 (a) 0220 (a) SB0ER0 (a)
220 (k) 220 (k) 220 (k)
Linited Arab Emirates 01 220 (k) 4157240 (a) &, B0
20220 (a) 415210 (a)
220 (k) SE0CER0 (a)
Linited Kingdam L 230 (k) 4005230 (a) 22 000
{escept Morthem 14 000
Iraland ) &,600
3,300
A00230 (a)
Linited Kingdarm S0+ 04 230 (k) 4000230 (a) A00C230 (a)
{Including Mortham 220 (k) 80220 (a) 0220 (a)
Ireland)
Linited States of &0 + (.06 1200240 (j) 2E54E0 (a) 14,400
America 1200208 (a) 1200240 (j) 7,200
Charlotte 1200208 (a) 2400
{Morth Caralina) 575 ()
480 (1)
240 (f)
265450 (a)
1200240 (j)
1200208 (a)
Linited States of &0+ 02 1200240 (j) 420 (f) 13,200
America 1200208 (a) 1200240 (h) 4 800
Diatrait (Michigan) 1200208 (a) 4,160
480 (f)
1200240 (k)
1200208 (a)
Linited States of a0+ 02 1200240 (j) 4,800 4 800
Amarica 1200240 (a) 1200240 (o)
Lixs Angales (Calfomia)
Linited States of 60+03 1200240 (j) 1200240 (j) 13,200
America 1200208 (a) 1200240 (h) 2400
Miarni (Florida) 1200208 (a) AB0ETT (a)
1200240 (hj)
Linited States of &l 1200240 (j) 1200240 (j) 12,470
Armerica New York 1200208 (a) 1207208 (a) ER L]
{Mew York) 240 (f) 2F7ias0 (a)
480 (f)
Linited States of &0 + 0.03 1200240 (j) 265460 (a) 13,200
America 1200240 (j) 11,500
Fittakairg 1200208 (a) 2400
{Pannay hania) 450 (f) 265450 (a)
230 (0 1200208 (a)
460 (f)
230 1)
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Country Frequency & tolerance | Domestic (V) Commercial (V) Industrial (W)
(He & %)
Linited States of =11] 1200240 () 27480 ja) 19,900
America 1200240 ) 12,000
Paortland {Oregon) 1205208 ja) 7200
480 (f) 2,400
2410 (f) ZTTI480 ja)

1200208 [a)

480 (f)

240 (f)
Linited States of &+ 008 1200240 () ZTT4B0 ja) 20,800
America 1200240 (j) 12,000
San Franziaco 4160
{California) 27480 ja)

1200240 jo)
Linited States of el + 008 1200240 () ZrTiag0 o) 12,470
America 1200208 (=) 1 2002400h) 7200
Talada (Ohic) 1200208 () A, 800

4,180

480 (f)

27480 ja)

12002308 ja)
Llrugueay 01 220 (k) (k) 220 ) (k) 15,000

&, 00

220 k)
Wistnam B +0A 220 (k) 3805220 ja) 35,000

15,000

101,000

i, 000
Yamen 50 250 (k) 4405250 fa) 44250 (a)
Zarnbia 25 220 (k) 3805220 ja) B0 a)
Zirrbea b =0 228 (k) FERE ja) 14,000

FVERS ja)
Circuit diagrams

A

{a) Thress-phasa star;
Four-wirs:
Earthad nsutral

(f) Three-phasze deha:
Thras-wirs

() Eile-phass
Thres-wirs:
Br thed i point
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() Thress-phasze star:
Thraes-wirs

(k) Singlephaze;
Twwo-wira
Earthed and of phass  bear thed

{e) Thrasghaze star;
Thras-wirs:

E thad neutral

Ly 3/

(g} Three-phasze dala;

Fiur-wire:
Earthesd mid poinit of
one phaze

{h) Three-phaze open dala;

Four-wirs:

Earthad mid point of ons

phass

o~ A

(d) Three-phaze star;
Fiour-wairs:
Mor-earthed neutral

(&) Twophasze star,
Three-wirs
Earthed neutral

(i} Thrasphase
open deha:
Earthed jurztion
of phazsa

|

VE Vi

(I} Edp-phase

Twc-wire

(m) Sing le-wire:
Earthed return (zwer)

() D
Three-wirs:
Urearthed
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180°C | Max. Hot-Spot Temp.

Recommended by [EEE Short-Time Overloading
160°C
o, .
> Recompended Long-Time Overloading Limit (Substantial Loss-of-Life) Ll-m'c
o~ 130°C i .
) Iz R Trip Setting Planned Overloading Limit (Limited Loss-of Life)
E a0 } Normal Life Loading Limits
£ 0°C U2 Alarm Setting
g = 7 Design Limits 98°C
E- 15°C (Normal Loss-of-Life)
~ AB -
£ 7585%C { L ' ABg
2 T t * (Hot-Spat Margin) —
3 :
= AD,, (Av. Winding
| Temp. Rise)
| =65
é
30°C |
. 20°c
(Ambient Temperature)
IEEE Loading Guide [EC Loading Guide
(Thermully Upgraded Paper) (Kraft Paper)

299k gl (515 5 LaliSe tayl ph 98 Oyl > 4 58 Sgu> Y IS
IEC ¢ IEEE sa yloitin! b sl
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Auto 1oop adsl b (S piwmw -
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