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Specification     ^[e;I

I  rs= ,=-=-  Jiace  :  Indoor Type

2  i= t= -..- em.Derature  :  -25°C  to 45°c

i=i=,..   35=C  for 24  Hours Average)

a  =.:r\j-: -_:-. 31  and  class  :SH,  E Type

a  =£ca= -i-ce Tolerance  :  -59/a to +109/o

r+  =-=se unbalance factor ol capacitance  :  Max.103%)

S   'E: ~_-  =5rmissible Voltage  (JIS C 4901.  KS C 4801,  IEC 60831)

CL- -i-otfage (%) Maximum  Duration

- Less than 8 hours during  24 hours-

-
Less than 30  minute during 24 hour

Less than  2 times during  5  minu`es
_J

for  1  month

Less than  2 times during  1  minutes
tor  1  month

a  v=;  -_-  Permissible Overcurren(  :

-:i=-I  :=  =ated  Current

T   Ira: ~_-Permissible Capaclty :

-:.L=:I    ::  =ated  VA  Reactlve

a   :'=.==€._:n  Factor  :  Max.  0.359/o

S   i', -=-=-d ng  Voltage  :

•  =E -... 5en  Termlnals  :  Rated  Voltage   X2.15,      1  Minute

•  =E -,.. een  Terminals to Case  :  3000VAC,    1  Minute

t   = _`=-€'ge  : Voltage decreases to   below 75V in

:  --.!es when  disconnected from  power source.

-    ±=  -a  :  There  shall   be  no  oil  leakage  even  il  for

i  -i=.rs  under  a  thermostatic  chamber 70°C

-L   =z==-.  Device

•  =-=:8ctive device(pressure  sensitve  interrupter)

-I    =   -g  :  F'u  Resin  (Non  PCB)  or  Epoxy

-I   ==-: ng  Color  :  Munsell  No.  5Y 7/1

i-I   ===:-ence  Standard  :

•  S  C  4S01,   JIS  C  4901.    IEC  60831

1.  ±j:15L±  : a  L"  8

2. ^rg j=Si =E : -25Oc  ~ 45Oc

(24^iz+  8E 35Oc  O|6r)

3. FZ °± 5j=   : SH  .  E a

4. 8=F 6i8 ±r   : -5% ~ i0%

(£L7L_I 85[  =  9E!=  :  103  %  016L)

5.  ±|16|8  lrxL±oE±r((  uis  C  4901,  KS  C  480i,  IEC  60831  )

q*L!OJ=(9'o) ELJJ:°]OJ7L^|7L_L

110 24^|7,_ls8^|7,_+O|LH

115 24^IZ+=  30±  O|LH

120 i7H==Orl^i  5EOILH7r  2±1   O|6L

130 i7H%  =Orl^i  i±  OILH7r  2a  016L

6.  a[H  6i8 Et7:|i=

%2!JJ:JE9|130°/o0|LH

7. aEH a8 8=[

Z57i8E;I(var)a  1359`o  O|LH

8.  ±^±3  :  O.35°/a  o I LH

9.LH*|oE]r:

*   Er7:I fr±zt  :  %7i  X|OE]L  x  2.15E]H,    1±Zt

*   E+*r  0±¥  7i|O|±z+  :  3OOOvAc.    ii±z+

io.  E;LXL!%  :  7:|aoi|^i  7HE;L±9i  ]ir=  x|Ot]Loi

3±  OILH  75V  0|6|

11.t]±D||%:70°Ca]=ZO||3^|Z+Eo]oLj:|=Etx]J:||9J

+=0131=7J.

12.J±O._r8

*    |±OL_L=lj:I   LH=LE!  (OE]rEi   7t]LJ:I   £LEE!)

13.  5JJ:JJ:1l  :  Pu  Resin  (Non  PCB).  Epoxy

14.  E%L  ^J!€+  :  Munsell  No.  5Y 7/1

15.  E!E!  i17i  :

KS  C  4801,    JIS  C  4901,    lEC  60831
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Characteristic    =g
Life  vS. Operating Current

1.0                                     1.1                                        1.2                                      13

x  Rated Current

Life  VS.  Operating Temp.

3ooC                 4o ac                  5o oC                  6o oC

Temperature

Pressure sensitive interrupter     ei+E±4i  E±9L15+*l

Nomal   Condition                Operating  condition

Harmonics  I  E=HL

Nomal   Condition               Operating  condition

are sinusoidal  voltage  and  current with  multiple freciuencies  of the  50  or 60Hz  line {requency.

Ear   __   JEJa j=ELi=(5oHz  E= 6OHz)9|  ¥±E]H9|  J|i|O]  E±]±  J|i|i±=  t±L=LLi[L

•  :  Harmonic  voltage  regulation  level    I  JJ` a,jt IziE| i+*{|i|  .  (lEE519)

Sinusoidal  waveform n  Hamonics
7 |EHL                             n Ezinr

50Hz
I                  50Xn  Hz

60Hz 60Xn    Hz

Receiving  voltage                    Delicate  line  vIHD% General  line  VTHD%

+ XL  xj  o]W)        7H!E=E+497|¥°EjtJEIt9tl83 O±EL]_I  fl|E  7t|OE]r EZSHt 9«g=

ess  (han  69IV  I  69IV  0|6| 3.0 5.0

69  IV  ~  16lkv 1.5 2.5

ore  than  161kv  1161 IV  0)^ol
11.0

1.5



•  Harmonlc current   regulation  level    I    JJJ jE  jl2EHt  f[*1Iil  .  (IEE519)

Synthetic waveform Of Harmonic
HEr=L^5gEH

_+ //
•\/ /u   `--'     \`-.:-j

-  Syn(hetic waveform I 8E]lt5 nt8

-Sinusoidal waveform 17lE nlE3

-  3-Harmonlc waveform I 3 jlzsnt Ht8

-  5-Harmo"c wavetorm I 5 EZSHL HIS

lsc/lL

Harmonlc current   regulatlon  level  *JE 12Efll ill:1Ii|
TDD

Less than  lllhii5rOi6r 1  h  -  17'h 17`h  ~ 23th17it-23i' 23th ~ 35*r23ir-35*1 More than  35th1tiiRi ~  i7*r2.0
35j;rol^J

Under ac 1 20 [1[Ll20-5050-100 1.5 0.6 0.3 5.0

17.010.0I12.015.0 3.54.55.57.0 2.5 1.0 0.5 8.0

4.0 1.5 0.7 12.0

5.0 2.0 1.0 15.0

1000 El 6.0 2.5 1.4 20.0

X   Isc  ..  Short-lrcult current  E!El  *Jg   IL  :  Maxlmum load  current  flEN  E6l *JiE

VTHD( Voltage Total  Harmonic Distortion.  XJ°]  =6E]1  gHg=)
:  Content  Of the  sinusoldal  waveform  voltage contrast  harmonlc   voltage
:  7 |EH+ 7joE]+ q|u|  jizsH| 7jojq  Ergs.(12Sn| XJot]+ iT*||i|q  EIE!  7 |Si7it)

ITHD(   Current Total  Harmonic  Distortion,  Ei=  i=E;L  £HgE)
:  Content  Of the  sinusoidal  waveform  current  contrast  harmonic   current
: 7 |=n| J|:]j= q|d| ]EHL X|E=q =Li:=.

ITDD(Cunent Total Demand  Distortion,  JJ: i=  =  Sfi  9H8E)
:  Content  o(  the  maxlmum  load  current contrast  harmon\c   current
:  ±I[H  jE617J: iE  [HE|  jEn| XL±jEg|  ElfiiE.(IZsn+ Xjj= i+I:||i|q  7|iE7it)

Protection Of the capacitor by harmonic
]zjlL iio]ori try= =[E!^i ±±

-3-Tonic  currem  content.  which  is  created  from  harmonic

=-ieratlon  source,  Is obeyed  o(  Ohm's  law whlch  is  baslc

=-electrical  circuit,  so  the  harmonic  current  is  flowed  to

i= ,'.er  impedence.

-a'monlc  current  is  a  current  (high  f requency)  which  has

--eger  ratlo  frequency  against  baslc  pulse.    so  hlgh  (requency

-€'monic  current  is  for  low  impedence  equipment.  as  mainly

•3r  power factor  correction  capacitor  (capacltor  impedence

1

a     -/  .Z;T7TE    Current  ls  2"  fcv(A)).  So  it  could  incur  a

]isabnity  by  over  current   caused  by  harmonic  current,

and  in  `his  case  please  Install  series  reactor  tor  capacitor

protection.  When  serles  reactor  L(%)  Is  installed,  capacitor

=rminalvoltageisrisedas#xlo0(%)pleaseselect
~3.ed  voltage  ot  capacitor,  which  ls  provided  lor  vol\age  rise.

so  overload  voltage  can't  be  appliecl.

]jEHiB=L^d;a9±EEid=tt§iLlzsEt7E:EE:A:±=7|t|7ii|±

a  7iE±  EjiE oL  =q  E]x]oi|  u:iE7ii  Ei=[ii  =.  ]znL  E±+^d!a

o||^| E=r^gil 22sHL xL!i== o]n|E!±7| ±L= =g± ±=Er.

EzinL  *L±j=Er   7|EHrg|   75ig±t]Hgl   =JIL4=   7rJL   JEt j=

(=n[+7i  ±Ei)OIL.  O|E.lil  2FHt+7r  ±=  ijEHtJEt i:=
O]n|E!±7r±=7i7|.=ii±9=E7H^Jg=EJ!^ioiE!E(=EJ!

^|qo±n|E±=-/..±o|],*J==2„fcv(A))I=
Ht*JE=±OJirELEi:7|SO!E|o|£H5H=E=]r^g^|7|7||E|E±i.

Capacltor J±±8 ¥¥ Reactors  ^±il 6ro] f^]^Ifl.

a{¥  Reactor  L(%)=  ^±j`|±L  Z3SO||  = [|J^|   F7:I   JET °Er=

# x 100(%)    i ^or€6|7|  [[H=O||  7|: °El^or== LEI
6irE[j|^|737i*jot]r=^j%6|^|oi|t7LOt±ro|oL7[E|X|9=rE=

6H0 F   E}Ll [L
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Generally  harmonic generation  source  is  nonlinear
circuit (electrical  circuit  includes circuit component

Harmonic Generation Source
Trans(ormer,  Rolalion  machine  which  is  generated  by  magnelic  saturalion.

Arc  furnace.  Welding  machine.  Induction  furnace

SCF` AC  phase control  system.  UPS

DC  rectifier,  Converter,  Inverter

Single  phase  recti(ier system  (Computer etc),  Elevater,  Escalator

Fluoresent  lamp  ballast.  Dimmer

O±EL]_rz=9±±z±]ILI]=]L^ga=t]i^|ga£(=glE]EolJti

gEi7:|OL5LrE±i±±]:r==:LiL*|7|±|=)011^1t=]^d!EIPl,
I === OLiH Eel 7±EL

I zE DL I:I:=L ^9  a

E±°E±17|,  ±|*J7|  =9|  XL7|  EEO||  9|iL  t]=r^g.

OL]±. 8E7l, fiE±
SCR Ej= fl%L *1|0|  lor*|,ups

DC  Zsj=71.  Converter.  Inverter

Et^j7d:jj=2oL*|(7=iEE|=),Elevator,Escalator

95L=  OL_rj87|,  Dimmer

Name Influence

CapacitorReactor
`  Circuit  inpedence  is dropped due lo resonant

phenomenon caused by harmonic current,  overheat /
damage / vibralion / noise  can  be appeared.

Translormer

'  Noise  due  to  magnetization  phenomenon  ot  metal  core  by

•  Capacitance  drops  due  to  rise  of  Iron  loss  and  copper

loss  by  harmonic  current  and  voltage.

Fluorescent `  lmpedence dops  by  harmonic  current.  overheal  and  damage

lamp on  choke  coil  and  power tactor correcllon  capacitor

CableInductionmotor
'  Neutrial  line  overheat due to  intlow of  harmonic

current  on  neulrial  I[ne  Of  3  phase  circuit.

periodical  change  Of  rnumber  Of  rotation  caused  by
appearance ol  stationary vTbration  torque  o'
harmo"c  current.

InstrumentTransformer
•  ln  case  of  inltial  phase  tolerance  in  voltage  transformer,

Measuring  accuracy drops due to  harmonic (¢  is  phase
angle  of  control  current  as  thynstor  phase  control).

lntergrated

`  Measuring  tolerance  appearance  in  useful  magnetic  llux

Of  voltage and current  due to  nonroperatlon Of the llux

wattmeter change by nonlinear  property.

FiectitiercontrdierRelay Malfunclion  caused  by  phase  dislocalion  Of  control  signal.

•  Excess  Of  set value  by  harmonlc  voltage and  current

•  Maltunction or out Of function  caused  by  phase  change.

Power fuse •  Break casued  by  excess  harmonic  current

Circuit  breaker •  Malfunction  casued  by  excess  harmonic  current

71   71   E= 9 5= a = i=

i  EJj  ^1i.IOJ:E1
•izsniJ|:|i=±oL6io]a±g|o]H|E!±7rgJL:¥4r

=011916H7]±6LCE|flfl7|:|i=7|i?o]]|,
E'9.A±.JJ.=,±=E='L€6j.

E3OJ7I

•JIziDt7tJ`EO||9|6Jj±^]97:|±|E^JJ2EA=EE]=LS

•jEn|J|i|E.I:|O]o||qiLj±±,5±g|=7|±8=[7]A

6]ELJ=
•  jEDt 7{|ELuli±o||  O]n|E±7|  7[]L±6|o]  CE!E7H4±8

EEJ|^|t]±fiH°±o||J|7JtJEii°]9±E+9.A±

JII0I=iiEJJ=J=7I7]1718E!^57I
•3tr±|=q=^5^|otljlziE|J|:|i=i?o]o||g|ir
594 E'9

•IZsntJJJJE±Jd:£}7J`5E9]7|E=lr^d6|o]E7i|+q
jF7IJJ`JE±5

• ¥±.5± 5 ±^± =7r

•  fl|7|8  E!€7|01|  j=7|  fl£L9*L7| °J= Z3S,±ZHt

(a: ^10IEI  ±El  fl£}*1|0|5 *||0|JtJi=q  fflfr7TL)a
g£[9E =Z! X5D±E 7:|6L

Ji:ilL7JiJ=7]I
•J|:+OE=r.XL!=g|ii±J:L±O|EI|^J8=±JJ2E7:l±EE7L

¥Jltl6i¥86rli=6ij±±=7dt9j:rb±s
• jizsHt Jt|i=9| ]i[Hir i?O]Ori  9iir 7|i|i==O± ±±

%:7I*1|o|Jcorj|7]17JiJ7l `  *1101^J±q  fl¢+ 01EE0II  91il £J:1IO1  5

`|zsn|J|t+i:,7|J|o]Oi|9|ir±xd7EL^L=9|±|
` fl^JEapl gil g5il E= gFTr 6|li OL5+a.

JJ:JEifuse ` fl[Hil jEHr JI< i=oi|  air gEt

uH^Jg±]Et7I ' F[Hil 2Zsnl JJ< i=o|| g|ir gip.r



Power factor correction  I;  qE  JH±  ZEE+

-  Power Factor Correction 9!= 7Ht±9l j=Er 1
-   i-=L:-:-of transformer,  distrlbution  llne  loss  I  E±°J7|.  I]H¥^j9|  ±^±  I:17,]r

I  =-i= r=--.se of transformer  I  ±El  8Efq  §7r

3   I  :I-i;±  =T3p compensatlon  I  xjo,]t  7O+6rq  %7,I+.

±-rinn OfTransformerLossE!°]7|/l]HJJBJ^L±9J±^±J:lil

fti=€=:=sirlbutlonhne(4E9|±^±g)P£=/2R=(±)2R= p2ji

V2 . cos 2 G
011^1

- ±`  s  nversely proportional to the square power factor so the loss reduced it the power factor correction.
-=±= e!= I:ii=ori  Ill_LE]iEt|  6L±± qfi= 7H^I  6LE± ±±= 7BL± ^i± + 9ii=L|[r.

Ice of transformer   J=E]I egg  O]i= =7L

Wo[KVA]

1.  :=a:-.  3: new machlne  I  ^H±= ^±1]1  g5F W1=

P          „,   _  WoCOsoi
Wo-

cosO1       ..u            Cosoi
. i = Tc -i5TB -

="£-1,
-Wo

2 +.,i-  -_crease I  ¥E!q =7rE

=      =P-Po=Wi.COSO,   =WO(COS02-CoSO,)[KVA]

drop Compensation   *L!O± 7j6tg| a7].

-     i-=r=  correction  17Ht±JJ

i==I.(RcosO,+Xsino,)=g(R+Xfano,)

a  ±-=-= and after correct`on  I  7H^J  7CJE q  Z37]

:=_Ae'=X#(X.tano`-X.tan02)

:=n G.  > X tan 02  oij¥ Ae > Ae'

P=Po   +P1

Exi-sting  load

7I^±ELar
Wo[KVA]

2)   After  correction  17Ht±jE

Ae'=I.(RcosG2+X.sinG2)=#(R+X.fan02)

JL   =±=.ce the voltage  drop  rate  I  XL±°]  7J6+  Z3>,]+E

L3 -Ae'--g;-xl00=#(fano,-tanG2)X100=#Pr.(tano,-tan02)X100=#X100

.?C=¥ShofroircultcapacltyoHhecapacltorinstaHatlonbusbar(EEu^"*|E42|ErEr85F)

?C =  Pr(tan Oi -tan G2)   -  Capaclty Of capacltor (E'u= ^18E[)

EUNSUNG    12  I   13



Capacity Calculation Table of Capacitors  I  =E!^1 95FJ.I_r=E

Power factor after correction  cos 02 7H^L±Ei qE

"mBrRI¥1=r\6§I.9¥89€I)§i

1.00 10.99     0.98 0.97 0.96 0.95 o.94   'o.93 0.92 0.91      0.90 0.89 0  88   '0.87    0.86 0.85 0.84 0.83 0.82 0.81 lo8o

0.50 137 159   I   153 148 144 140 137 134 131 128     125 122 119117114 '„ log 106 103 1ol   198

0.51 169 154
'148

144 140 136 132     129 126 123     120 118 115112109 107 104 102 99 96 194

052 164 150 144 139 135 131 125      125 122 119      116 113 110 1108105 102 100 97 95 92 189

053 160 146 140 135 1131 127 124      121 1117 114       112 1109 106 1103101 98 95 196 90 88 85

0.54 156 142 136 131 127 123 120116 113 110108 105 102 9997 94 91 89 86 84 81

0.55 152 138 132 127  I   123 119 110 112 log 106     104 101 98 9593 90 87 185 82 80 77

0.56 148 134 128 123   I   119 115111 112 log 105 102     loo 197 94 9189 86 83 81 78 76 73

057 144 130 124 119115 108  ,   105 102 9996 93 90 8885 82 80 77 74 72 69

0.58 141 126 120 115111 108 104
I   1ol    ,     98

95       92       89 87 8481 79 7673 71 68 66

0.59 137 123 117 112108 104 101 97   I    94 91          89186 83 8078 75    I    72        70 67 65 162

0.60 133 119 113 108     104 100 97 194 91 88       85       82 79 7774 71 69       66 64 61 58

0.61 130 116 110 105 101 97 94 9o87 84       82       79 76 7371 68 65       63 60 58 55

0.62 127 112 106 102 97 94 90 I     87    I     84 8178175 73 7067 65 62 59 57 54 152

0.63 123 log 103 98 194 90 8784 181 7875 72 69 6764 61 59 56 54 5148

0.64 120 106 loo 95    ,    91 87 8481 i78 7572 69 66 6361 58 56 53 50 4845

065 117 103 97 92 188 84 8177 174 7169 66 63        60    I    58 55 52 50 47 45   I    42

0.66 114 loo 94 89 85 81 7874 71 6865 63 60   I    57        55 52 48 47 44 41 39

0.67 111 97 91 86    I    82 78 7571 68 6562 60 57 5452 49 46 44 47 38 36

068 108 949188 88 83 79 75 7268 65 6259 57 54'    5149 46 43 41 38 35 33

0.69 105 85 80 76 72 6965 62 5957 5451 51 ;48        46 43 40 37 35 32 30
070 102 82 77 73 69 6663 59 5654 48 456     43 40 37 35 32 30 27

071 99 85 79 74 70 66 6360 57 5451 48 45 143        40 37 35 32 29 27 24

0.72 96 82 76 71 67 64 6057 154 5148 45 42 40    I    37 34 32 29 27 24 21

0.73 94 79 73 69 64 61 57 54 151 4845 142 40 3734 32 29 26 24 21 119

0740.75 91 77 71 66 62 58 55    I     61 48 4543 40 37 3432 29 26 24 21 19 16

88 74 68 6359 55 52 491   46 4340 37 34 3229 26 24 21 18 16 13

0.76 86 71 65 6056 53 49 46 43 4o        37   I    34 32 2926 24 21 18 16 13       I       11

0.77 83 69 63 5854 50 47    I    43 40 3735 32 29 2624 21 18 16 13 11 8

0.78 80 66 60 5551 47 44 41     I     38 3532 29 26 2421 18 16 13 10 85

0.79 78 63 57 53 148 46 41 38 35 32       29       26 24 21      ,18 16 13 10 8 52.6

0.80 75 61_58 5552 5o46 42 39 36 32 29        27   I    24 21 1816 13 10 8 5 2.6

0.81 72 47 43 40 36 33 30 27       24       21 18 16       _'15 10 8 5 26

0.82 70 56 50 45 41 37 34 3o   ,   27 24         211      19 16 13    ,10 8 52.6

0.83 67 53 47 42   I    38 34 31 28   I    25 22         19         16 13 108 5 2.6

0.84 65 50 44 40 35 32 28 25 :22 19         16         13 11 85 2.6

0.85 62 48 42 37 33 29 26 2319 16          14           11 8 527 I

0.86 59 45 39 34   I    3o 26 23 20 17 14          11             8 5 27
0.87 57 42 36 32 28 24 20 17 14 1186 27
o.68 54 40 34 29 25 21 18 15 „ 86' 2.8

0.89 51 37 31 2622 18 15 12 9 62.8

0.90 48 34 28 2319 16 12 i6 6 2.81

0.91 46 31 25 21 16 13 9 3
mprove  the  power factor to  0.95  from  0.75

0.92 43 28 22 18 '13 10 6 3.1
n case o
a`  load  capacity  500kw.

0.93 40 25 19 14 10 7 3.2

0.94 36 22 16 11 7 3.4 and  horizontal  axis  0.95 Then  demanded  capac ity=
0.95o.96 33 19 13 8 3.7 500kwxo.55=275kvA

29 15 9 4.1
2.   In  case  ot  KVA  load,

0.97 25 11 4.8

0.98 20 6 1

----              then  calcula(e  as  same  as  #1
0.99 14

Qc  =  Capaclty(Kvar)                                               Qc  =  EflE  6LE  EEEl^|  8€[(Kvar)

Pr  =  Actlve  power  (kw)                                               Pr  =   3€JE6L  BE;t  (kw)

CosO]  =  Power factor  before  correction  Cos®i  =  ¥IH  q=

Cos02  =  Power factor after correction  Cos02  =  7H^J  E  Q]S

Qc-p.(
co§6|             - cos E) 2

leading
Current

Lags,n8
Current

Apperance current after capacltor

Reactive power wlthin capac]tor

Cu rrent before capacltor



Capacity ca\cuLation table for load   I  EtFTE EEE!^l gEOE^L+±E

I  : Three-Phase induction motor   3¢t iiE JJC 57|

Out Put =E±L =EE!^|  8i5 (60Hz)
2.2!0 V A/C 380  VAC 440 VAC

LW HP vF Kvar 4F      ,   Kvar   I      vF Kvar
0.2 1/4 15      I    o.27 5 0.27,      5 0.36
0.4     I     1/2 20 0.36           5 0.27 5 0.36

0.75 11 30 0.55 !7.5 0.41 5 0.36
1 1.3 30 0.55 7.5 0.41 7.5 0.55

1.1 1.5 30 0.55 10 0.54 7.5 I     0.55

1.5 2 50 0.91 10 0.54 10 0.73

2 2.5 50 0.91 15 0.82 10 0.73
2.2 3 75 1.37 15       I     0.82 15 1.09
3 4 75           1.37 20            1.09   I      15 1.09

3.7 5 loo     \    1.82    I     20 1.09 20 1.46

4 5.5 loo I    1.82 30      \     1.63          20 1.46

5 7 100         1.82 40          2.18         30 2.19

5.5 7.5 175 I     3.19
I      5o            2.72          3o

2.19

7.5 10 Zoo      I    3.65 75          4.08        40 2.92

10 13.5 2501 4.56 loo I    5.44 50 3.65

11 15 300 5.47 loo 5.44 75 5.47

15,12o 400 7.30         100 5.44 75 5.47
19' 25 500 9.12          150 8.17 100 7.30
20 26.5 500 9.12    I 150 8.17 loo I   7.30

122 30 500 9.12     I 150 8.17 loo    i  7.30
25 33.5 600 10.9 200 10.9 150 10.9

30 40 goo 14.6 200 10.9 150 10.9

37 50 900 16.4 250 13.6 200 14.6
40 53.5 1000 18.2 300 16.3 1200 14.6

45 60 1100 20.1 300 16.3 250 18.2

50 66.5 1200    , 219 350 19.1     I     250 18.2

55' 75 13oo    , 23.7    I     4oo 21.8 300 21.9

I  Arc welder tor 220VAC   220VAC 0|] 87]€]7|

!Z?A;
=tu:u^1 Ej(60llz)

„F Kvar
1 50 0.91
2 75 1.37
3 loo 1.82

5 150 2.74
7.5 250 4.56
10 300 5.47
15 450 8.21

20 600 10.9
25 700 12.8
30 900 16.4
35 1000 18.2
40 1100 20.1

45 1300 23.7
50 1450 26.5

AC  resistance  welding  machine  and  DC  welding  machine  uses  to  1/2  ol  uF

Ej= I:|€r g*]7 |g+  Dc  8*]71= ^57 I uForl  + i ^hgE;I.

I  Single-Phase Induction motor E¢L iiE 7jt|57 I

Out Put Capacity of  Capacitors(EEJ!^j  85t  (60Hz))

2:2fJ V A/C 380 VAC
kw HP I,F Kvar „F Kvar
0.1 1/8 15 02:J 5 0 .2:J
0.2 1/4 20 0.36 5 02:J

0.25 30 0.55 7.5 0.41
0.4 y2 30 0.55 7.5 0.41

a.55 30 0.55 10 0.54
a,.75 1 50 0.91 10 0.54
1.0 50 0.91 15 I  0.82

The thickness of wire & connecting with capacitor

The  least  thickness  ofelectricwire(copper)(mmz)
2.0

13.5
5.5 :8.0 14

I'22

3038 50 60

I     8o

100

Rated  current  of  capacitor(A) 10 15 20 30     I     40           50 6075 90    ,    loo   I    125 150

Capacity of switch  (A) 15 30 13o 50 75 100 100       150 200 200 225 300'

I(  cap(a::ta)nce   6o  Hz 1  a   22oV 120 180 240 360 485 600
I    73o       91o

1100 1200 1500 1800

220V3a380VI440VI 210 I    315        415 630 840 1015 1250     1550 1900 2100 2600 3150

120 180       240 360 485 600 730       910 1100 1200 1500 1800

105 155 210   ,    310 420
1520 630       780 940 1050 1300 1500

%  Please  use  exclusive  breaker tor capacitor and  allowable  current  can  be  1.5 times  higher than  capacltor.
%  i:rEt7I= Capacitor *Jg i:LEr7l= ^L8 6r^I] 618 JJ:Ji== Capacitorq  1.5HH9l  JJili= *1IEi= ^rg 6LJ^IB.
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Construction  &  dimension     ]ZS  5!  *1±

Figl Fig2
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0 For DOMESTIC  i  LH±8  i  220V, 60HZ
Permitted  Overload Voltage 6i8Er]ECEO]

24 Hr                                                                                           . ------. -.  220  VAC 24^IZ+                                                                   . --------.  220  VAC

Less than 8 hours during  24 hours                      . --------.  242  VAC 24^|Z+is  8^17,_+  O I LH                                 . --------.  242  VAC

Less than 30  minute during 24 hours                  . ---------  253  VAC 24^|7L_+a  30E  O I LH                                  . --------.  253  VAC

Less than 2 times dunng  5  minute for 1  month   . -. ----  264  VAC i7H==Oil^i  5E±O|LH7r  2±1016L     ,---.-.--.  264  vAc

Less than 2 tirnes during  1  minute for 1  month    . -----.  286  VAC i7H=  =Oii^i  i±  OiLH7L  2a   Oi6L  ------.--.  286  vAc

TYPE  NO.
RatedVoltageIVAC) RatedCapacity

Phase(a)
RatedCurrent(A)

Dimension  (mm)
F,g

1© 3© L`F KVAR 1® i3® A 8 C D E F

ESLII -22010  S

220

10 0.18

1

0.83 50 65 110 53 80 65

1

ESLII-22015  S 15 0.27 124 50 6S 110 53 80 65

ESLII-22020  S 20 036 166 50 65 110 53 80 65

ESLIIT22030  S 30 055 249 50 65 110 53 80 65

ESLII-22040  S 40 073 3.32 50 65 110 53 80 65

ESLII-22050  S 50 091 415 50 65 110 53 80 65

ESLII-22075  S 75 1.37 622 50 110 155 53 80 65

ESLII-22100  S loo 182 8.29 50 110 155 53 80 65

i   ESLII-22010  T 10 0.18

3

i    o.48 50 95 140 53 80 65

i   ESLII-22015  T 15 0.27 i    0.72 50 95 140 53 80 65

i   ESLH-22020  T 20 036 i    o.96 50 95 140 53 80 65

i   ESLII-22030  T 30 0.55 i    1`44 50 125 170 53 80 65

i   ESLII-22040  T 40 0.73 i     1.92 50 125 170 53 80 65

i   ESLII-22050  T 50 0.91 !239 50 125 170 53 80 65

i   ESLII-22075  T 7S 1'37 i359 50 125 170 53 80 65

i   ESLII-22100  T 100 182 i479 50 150 195 53 80 65

ESLII-22150  S i   ESLII-22150  T 150 2.74

1or3

124 i718 50 150 195 53 80 65

ESLII-22200  S i   ESLII-22200  T 200 3.65 166 i958 63 165 220 66 90 80

ESLII-22250  S i  ESIH-22250  T 250 4.56 20.7 i     121o 63 165 220 66 90 80

ESLII-22300  S i   ESLH-22300  T 300 5.47 249 i     14.4 63 165 220 66 105 95

ESLII -22400  S i   ESLII-22400  T 400 730 332 i    lg.2
76 165 220 79 105 95 2

170 60 loo 135 215 195 4

ESLII-22500  S i   ESLH-22500  T 500 9.12 41.5 i    23.9
76 195 250 79 105 95 2

170 60 120 155 215 195

4
ESLH-22600  S i   ESLII-22600  T 600 10.9 498 ;    28'7 170 60 160 195 215 195

ESLH-22750  S i   ESLH-22750  T 750 137 622 i      3519 170 60 180 215 215 195

ESLII-22900  S i   ESLII-22900  T 900 164 74.6 i    43.1 170 60 220 255 215 195

ESLII-221000  S i   ESLII-221000  T 1000 18.2 829 i    47.9 170 60 220 255 215 195

ESLH-2202.5   KS i   ESLII-2202.5  KT

220

137 2.5

1or3

114 656 50 150 195 53 80 65
1

ESLH-2205  KS i   ESLII-2205   KT 274 5 227 13'1 63 165 220 66 105 95

ESLH-2207.5  KS i   ESLII-2207.5  KT
411 7.5 341 19.7

76 165 220 79 105 95 2

170 60 loo 135 215 195 4

ESLH-22010  KS i   ESLII-22010  KT 548 10 45S 26.2
76 195 250 79 105 95 2

170 60 160 195 215 195

4ESLII-22012.5  KS i   ESLII-22012.5   KT 685 125 568 3218 170 60 180 215 215 195

ESLII-22015  KS i   ESLII-22015  KT 822 15 682 39'4 170 60 180 215 215 195

ESLH-22020  KS i   ESLII-22020  KT 1096 20 909 S2.5 170 60 260 295 215 195

ESLH-22025  KS i   ESLII-22025  KT 1370 25 113.6 65.6 220 60 240 285 260 240
5

ESLH-22030  KS i   ESLII-22030  KT 1644 30 1364 787 220 60 260 305 260 240

i   ESLH-22040  KT 2192 40
3

105'0 240 85 260 335 280 270
6

i   ESLII-22050  KT 2740 50 1312 240 85 300 375 280 270

%  This  dimension  is able to  change without  notice for  better qua'ty'.
%  ^57i ±|±= =7± 7H^|9± E!75= i cje+±± =i±^i E;i^i= Fi! Ei?=]LiEr.



For DOMESTIC  I  ul±8  i  380V, 60HZ

`iJ3J±JiEJjI
Permitted  Overload  Voltage 518El*JOE]+

:I.  Hr                                                                                                ----------  380  VAC 24^|7L+.---..---.380VAC

=ss than 8 hours during 24 hours                     .. ..---. ..  418  VAC 24^ I 7,_+is  8^ I 7L_I  0 I LH                                 . . . - . - - - . .  41 8  VAC

L=ss than 30  minute during 24 hours                  . . -. --. . -.  437 VAC 24^IZ+i§  30E±  OILH                                  -.-..--...  437  VAC

=ss than 2 times during 5 minute for 1  month   . -----.  456  VAC i7H¥=Oii^i  5EOILH7r 2a  Oi6r     .---------456  vAc

_es than 2 times during  1  minute for 1  month    ------.  494  VAC i7H=  =Oil^i  i±  OiLti7r  2ffl  O|6L  ..-.---.-.  494 vAc

TYPE  NO.
RatedVoltageIVAC) RatedCapacity

Phase,Ch
RatedCurrent(A)

Dimension   (mm)
F,g

1® 3® „F KVAR 1® 3® A 8 C D E F

=_- _ = - 3 8 0 1 0  S i   ESLII-38010  T

380

10 0.54

1or3

1.43 0.83 50 95 140 53 80 65

1

T=~ _ = I 3 8 0 1 5  S i   ESLII-38015  T 1S 0.82 2.15 1.24 50 95 140 53 80 6S

-=L=-38020S i   ESLII-38020  T 20 109 2.87 16S 50 95 140 53 80 65

=L=-38030  S           I  ESLII-38030  T 30 163 4.30 248 50 125 170 53 80 65

I   i=-=-38040  S ;   ESLII-38040  T 40 218 5.73 331 50 125 170 53 80 65

I   is_=-38o5o  S i   ESLH-38050  T 50 272 7.16 414 50 1SO 195 53 80 65

i _- _ = - 3 8 0 7 5  S i   ESLII-38075  T 75 4.08 10.7 6.20 63 165 220 66 90 80

i  i=-=-38100  S i   ESLH-38100  T 100 5.44 14.3 8.27 63 165 220 66 90 80

i_=-38150  S i   ESLII-38150  T 150 8.17 21.5 12.4
76 165 220 79 105 95 2

170 60 100 135 215 195 4

I_=-38200  S i   ESLII-38200  T 200 10.89 287 16.5
76 165 220 79 105 95 2

170 60 120 155 215 195 4

=-=-38250  S i   ESLII-38250  T 250    I   1361 35.8 20.7
76 195 250 79 105 9S 2

170 60 160 195 215 195

4
::_=-38300  S ;   ESLII-38300  T 300 16.3 43.0 24.8 170 60 160 195 215 195

==_=-38400  S i   ESLH-38400  T 400 218 57.3 331 170 60 220 255 215 195

==_=-38500  S i   ESLII-38500  T 500 272 71.6 414 170 60 260 295 215 195

:i _ = - 3 8 6 0 0  S i   ESLH-38600  T 600 32.7 86.0 49.6 220 60 240 285 260 240
5

i_=-38750  S i   ESLII-38750  T 750 40.8 107,4 62.0 220 60 300 345 260 240

=_= _ = - 3 8 9 0 0  S i   ESLII-38900  T 900 49.0 128.9 74.4 240 85 230 305 280 270
6

==_=-381000  S i   ESLII-381000  T 1000 S4.4 143.3 82.7 240 8S 260 33S 280 270

i= _ I - 3 8 0 2 . 5  K S i   ESLII-3802.5   KT

380

45.9 2,5

1or3

6.58 3.80 50 150 195 53 80 65

1:5_I-3805  KS i   ESIH-3805  KT 91.8 5 13.2 7.60 63 165 220 66 90 80

iL=_I-3807 5  KS i   ESLII-3807.5   KT 138 7.5 19.7 11.4 63 165 220 66 90 80

i_I-38010  KS i   ESLII-38010  KT 184 10 26.3 15.2
76 165 220 79 105 95 2

170 60 100 135 215 195 4

I. i   ESLII-3812.5  KT 230 12.5 32.9 19.0
76 195 250 79 105 95 2

==_H-3812.S   KS
170 60 120 155 215 195

4

=S_H-38015   KS          i;   ESLII-38015  KT 276 15 39.5 22.8 170 60 160 195 215 195

==_H'38020  KS         i ESLH-38020  KT 367 20 52.6 30.4 170 60 180 215 215 195

:=_I-38025KS        i ESLII-38025  KT 459 25 65.8 38.0 170 60 220 255 215 195

:S_II-38030KS         i ESLH-38030  KT 551 30 789 45.6 170 60 260 295 215 195

:S.II-38040KS        i ESLII -38040  KT 735 40 105.3 60.8 220 60 300 345 260 240 5

:S_H-38050KS         i ESLII-38050  KT 918 50 131.6 76.0 240 85 230 305 280 270

6ESLH-38075  KT 1378 75
3

114.0 240 85 300 37S 280 270

ESLII-38100  KT 1837 100 1519 240 85 380 455 280 270

•   |iis  dimension  is  able  to change  without  notice (or  better ciuality.

•   ,=L7|  *|±= i=I± 7Ht±9± E±z3± ± Oj9i±± ==^i  5r^r± EOL  t]rEtLiLr.
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Permitted  Overload  Voltage 618EIJJtoj
24  Hr                                                                                            - - - - - - - - - .  440  VAC 24^|7,_+...--..--.440VAC

Less than 8 hours during  24 hours                     . -. . --. --.  484  VAC 24^ I 7LL=  8^ I 7L_I  0 I LH                                . - - - - - . - - .  484  VAC

Less than 30  minute dunng 24 hours                 . --. --. --.  506  VAC 24^| 7.L=  30i±  O I LH                                .-----. .-.  506  VAC

Less than 2 tinres during 5 minute for 1  month   ------.  528  VAC i7Ha8Oli^i  5±OiLH7L  2g   Oi6L     .--------.  528  vAc

Less than 2 times during  1  minute for 1  month    . -----.  572 VAC i7Ha  soil^i  iE  OiLH7r  2±10161.--..--.--572  vAc

TYPE  NO.
RatedVoltageIVAC) RatedCapacity

Phasetc)1
RatedCurrent(A)

Dimension  (mm)
F,9

1¢ 3¢ L'F KVAR 1© 3¢ .A 8 C D E F

ESLII-44010  S ESLII-44010  T

440

10 0.73

1or3

1.66 0.96 50 95 140 53 80 65

1

ESLII-44015  S ESLII-44015  T 15 1.09 2.49 1.44 50 95 140 53 80 65

ESLII-44020  S ESLII-44020  T 20 1.46 3.32 1.92 50 95 140 53 80 65

ESLII-44030  S ESLH-44030  T 30 2.19 4.98 2.87 50 125 170 53 80 65

ESLII-44040  S ESLH-44040  T 40 2.92 664 3.83 50 150 195 53 80 65

ESLII-44050  S ESLII-44050  T 50 3`65 829 4.79 63 165 220 66 90 80

ESLII -44075  S ESLH-44075  T 75 5.47 12.4 7.18 63 165 220 66 90 80

ESLII -44100  S ESLII-44100  T loo 7.30 16.6 9.58 63 165 220 66 90 80

ESLH-44150  S ESLH-44150  T 150
10.9

24.9 144
76 165 220 79 105 95 2

0.0 170 60 12oì 155 215 195

4
ESLH-44200  S ESLH-44200  T 200 14.6 33.2 19.2 170 60 160 ilg5 215 195

ESLII-44250  S ESLH-44250  T 250 18.2 41.5 23.9 170 60 180 215 215 195

ESLH4300 S ESLn-443OO  T 300 21.9 49.8 28.7 170 60 220 255 215 195

ESLII-44400S       :       ESL1144400T 400 29.2 664 38.3 170 60 260 295 215 195

ESLII-44500  S :       ESLII-44500T 500 36.5 82.9 47.9 220 60 260 305 260 240
5

ESLn-44600  s ESLH-44600  T 600 43.8 995 57.5 220 i60 320 365i 260 250

ESLII-44750  S ESLH-44750  T 750 54.7 124.4 71.8 240 i85 260 335i 280 270

6ESLII-44900  S ESLII-44900  T 900 65.7 149.3 86.2 240 85 280 355 280 270

ESLII-441000  T 1000 730 3 95.8 240 85 300 375 280 270

ESLH-4402  5  KS ESLII-4402.5  KT

440

34.3 25

1or3

S.68 3.28 50 150 195 53 80 65
1

ESLH-4405  KS ESLH-4405  KT 68.5 5 11.4 656 63 165 220 66 90 80

ESLH-4407.5  KS ESLII-4407.5  KT 103
i75

170
!9gr

76 165 220 79 105 95 2

170 60 100 135 215 195 4

ESLH-44010  KS ESLH-44010  KT 137
iilo

22.7 13.12
76 165 220 79 105 95 2

170 60 loo 135 215 195 4

ESLII-4412.5  KS ESL11412.5  KT 171 12.5 28.4 16.40
76 195 250 79 105 95 2

170 60 120 155 215 195

4
ESLII-44015  KS ESLII-4401S  KT 206 15 34.1 19.7 170 !6o 160 195 215 195

ESLII-44020  KS ESLII-44020  KT 274 20 45.5 262 170 i6o 180 215 215 195

ESLH4025  KS ESLH4025  KT 343 25 56.8 32.8 170 60 220 255 215 195

ESLII-44030  KS ESL114030  KT 411 30 68.2 39.4 170 60 260 295 215 195

ESLII-44040  KS ESLII-44040  KT 548 40 909 52.5 220 60 320 395 260 250 5

ESLII-44050  KS ESLII-44050  KT 685 50 113.6 65.6 240 85 230 305 280 270

6:       ESLn-44075  KT 1028 75
3

98.4 240 85 300 375 280 270

i       ESLII-44100  KT 1370 100 131.2 240 85 380 455 280 270





0 For EXPORT  I  ±=8  i  50HZ
>  230V, 50Hz, 3 Phase

24  Hr                                                                                     .--------.  230  VAC

Less than 8 hours dunng 24 hours               .--.------ 253 VAC

Less than  30  minute dunng  24 hours          .---------  265  VAC

Less than 2 times during  5 minute tor 1  month .---  276 VAC
Less than 2 times during 1  minute tor 1  month  .--- 299 VAC

rvpE  NO.
RatedCapacity

Ic(A) Dimension  (mm)
Fig

3e, KVAR „F A a _C D Ei F

ESL5-2302  5  KT 25 1SO 63 50 150 195 53 80! 70
1

ESL5-2305  KT 5 301 12.6 63 165 220 66 95 80

ESL5-2307,5  KT 7.5 451 18.8 76 195 255 79 1o5! 95

2
ESL5-23010  KT 10 602 2S1 76 225 285 79 105 95

ESL5-23012  5  KT 125 752 314 76 280 340 79 105 95

ESL5-23015  KT 15 903 37.7 76 280 340 79 105 9S

ESL5-23020  KT 20 1203 502
86 35S 385 89 3

170 60 260 295 210 195 4

ESL5-23025  KT 25 62.8
86 355 385 89 3

1504
220 60 260 310 255 235

5

ESL5-23030  KT 30 il805 753 220 60 320 385 255 235

ESLS-23040  KT 40 ;2407 100`4 240 85 280
!345

275 260
6

ESL5-23050  KT 50 3009 125.5 240 85 300 !365 275 260

>  415V,  50Hz, 3 Phase
24 Hr                                                                                       .-----. 415  VAC

Less than 8 hcturs during  24 hours                      .-----. 457  VAC

Less than 30 minite during 24 hours                 .-----. 477 VAC
Less than  2 times during  5  minute for 1  month .------ 498 VAC

less than  2 times during  1  minute tor 1  mouth .-----. 540  VAC

TYPE  NO.
RatedCapacity

Ic(A) Dimension   (mm)
Fig

3© KVAR L'r A 8! C Di E F

ESL5-4202 5  KT 25 462 35 50 150! 195 53i 80 70

IESL5-4205  KT 5 92.4 7,0 63 165i 220 66i 95 80

ESL54207.5  KT 7.5 139 104 63 165,1220 66 95 80

ESL542010  KT 10 18S 139 76 165 !225 79 105 !95

2
ESL542012.5  KT 125 231 174 76 195 25S 79 105 95

ESL5-4201S  KT 15 277 20.9 76 225 28S 79 105 95

ESL5-42020  KT 20 370 278 76 280 340 79 105 95

ESL5-42025  KT
25 462 348 86 280 310 89 3

25 462 348 170 60 220 255 210 19S 4

ESL5-42030  KT
30 554 41.7 86 355 385 89 3

30 554 41'7 170 60 260 295 210 195 4

ESL5-42040  KT 40 739 55.6 220 60 320 370 255 235 5

ESL542050  KT 50 924 696 240 8S 230 295 275 260 6

>  400V, 50Hz, 3 Phase
24  Hr                                                                                      .---------  400   .  1=

Less than 8 hours during 24 hours •-.--.----  44C    .  i=

Less than 30 minute dumg 24 hours          .--.--.--. 460   .1=
Less than 2 times during 5 minute tor 1  month ---. 480   . i =
Less than  2 tirrres during  1  minute for 1  month   .--.  520   , i =

TYPE  NO.
RatedCapacity

IctA) Dimension  (-) I,

3® KVAR „F A B!C D E F

ESL5-4002  5  KT 2,5 497 3.6 50! 150i 195i 53 80
-

ESL54005  KT 5 99'5 7.2 63i 165i 220! 66 95

ESL5cO7.5  KT 7.S 149 10.8 76i 165i 225! 79 1osi 95

ESL5cO10 KT 10 199 14.4 76 i   165  i 225 79 105 ig5

ESL5-40012  5  KT 12.5 249 18.0 76 195 255 !79 105 e

ESL540015  KT 15 298 2117 76 225 285 !79
105 95

ESL5-40020  KT 20 398 28`9 76 i28o 340 i79 105 95

ESL5cO25  KT 25 497 36.1
86 i28o i31o i89 i-

170 !6o !26o !295 i21o 19S {1

ESL5-40030  KT 30 S97 433
86 355

i385
89

i-

220 60 !24o i29o i255
=3'?

ESL5~O KT 40 796 57.7 220 !60 !320 i370 i2S5 !23S

ESL5"5o Kr 50 995 722 240 i85 i26o i325 275 !260

>  440V, 50Hz, 3 Phase
24 Hr                                                                                   .------ 440  VAC

Less than 8 hours dunng 24 hours                      ------. 484 VAC

Less than 30 minute dunng 24 hours                 .-----. 506 VAC
Less than 2 times during  5  minute for 1  month ------. 528 VAC

Less than 2 times dunng  1  minute for 1  month  .-----. 572 VAC

TYPE  NO
RatedCapacity

lc(A) Dimension  (mm)
F€

3© KVAR uF A !Bi c! D Ei F

ES15-4402 5  KT 2.S 411 3,3 50 i    150   i 195i 53 i80! 70

ESL5-440S  KT 5 822 66 63 165! 22oi 66 !95 80

ESL5-4407 5  KT 75 123 98 76 16S!!225 79 105 !95

2
ESL5-44010  KT 10 164 13.I 76 195 2SS 79 105 !95

ESL5-44012.5  KT 125 206 164 76 225 285 79 105 !95

ESL54015  KT 15 247 197 76 280 340 79 105 !95

ESL54020  KT 20 329 262
86 280 310 89!-

i-
3

170 60 220 255 ;210 !195
4

ESL5-44025  KT 25 411 32.8
86 355 38S 89

i-
:i_ 3

170 i6o
260 295 i21o !195

4

ESL54030  KT 30 493 394
86 !355 385 89

i-
3

220
i60 !26o i310

255 !235 5

ESL5-44040  KT 40 658 525 240 i85 i23o !295 275 i26o
6

ESL5-44050  KT 50 822 65.6 240 i     85    i   28o !34S 27S !26o

%  £L7 I i|±= =± 7H^|js2E EE!23± i Ojej±= ==^1 g^r± quJ E]LEiLiEr.
%  This dimerrsion is able to change wnhout notice (or better quality.



a For EXPORT  I  ±=8  i  60HZ
>  230V, 60Hz, 3 Phase

=L lr                                                                                 ,.--.-..- `  230  VAC

=ss than 8 hours dun.ng 24 hours              .--..--.-.  253 VAC

_=ss than 30 minute dunng 24 hours          .-.--..--.  265  VAC

_=ss than 2 times during 5 minute for 1  month ---.  276  VAC

=ss than 2 times dunng 1  minute for 1  month  .-.-  299 VAC

"E NO. RatedCapac,ty
Ic(A) Dimension  (mm)

F,9

3® KVAR „F A iB ic iD iE !F

=-2302`5  KT 25 125 6.3 50 !1SO !195 !53 !80 !70
1

=L=_:-230S   KT 5 251 12.6 63 !165 i220 !66 !9S 80

=S`6-2307 5  KT 7.5 376 1&8 76 il65 i225 !79 il05 !95

2
=15-23010  KT 10 501 25`1 76 ilg5 i255 !79 !los ig5

=i6-23012.5  KT 12.5 C)2:J 31.4 76 !22S !285 79 ilo5 ig5

=5-23015  KT 15 752 37.7 76 !28o !34o 79 ilo5 ig5

=`6-23020  KT 20 1003 502
86 !28o i31o 89

i- i-
3

170 !6o i220 i255 i21o !195 4

=_6-23025  KT 25 1254 628
86 !355

385 i89 i-
3

170 i6o 260 295
!21o

195 4

is.6-23030  KT 30 1S04 75.3
86

i355
385 89 i- i- 3

-',?\1 i6o i260
325 2Ssi 23S S

=_6-23040  KT 40 2006 loo.4 240 i85 i23o 295 275':260
6

isL6-230S0  KT SO 2507 125.5 24o  i    85 i28o 345 275i 260

>  415V, 60Hz, 3 Phase
24  Hr                                                                                        .-----. 415  VAC

Less than 8 hours dunng 24 hours                     .-----. 457 VAC

Less than 30  minute dunng 24 hours                 .-----. 477  VAC
Less than 2 times during  5  minute for 1  month .-----. 498  VAC

less than 2 times dunng  1  minute for 1  month .------ 540  VAC

TYPE  NO
RatedCapac,ty

Ic(A) Dimension  (mm)
Fig

3® KVAR „F A a C D E iF

:  =L64202.5  KT 25 385 3`5 50 150 195 53 80 i70

1I   ESL64205  KT 5 77 70 63 165 220 66 95 80

ESL64207.5  KT 75 116 104 63 165 220 66 95 80

ESL642010  KT 10 154 139 76 165 225 79 105 ig5

2

ESL642012 5  KT 125 193 17.4 76 16S 225 79 105 95

ESL642015  KT 15 231 2019 76 195 255 79 105 95

ESL642020  KT 20 308 27.8 76 22S 285 79 105 95

ESL6-42025  KT 25 385 34.8 76 280 340 i79 il05 95

ESL642030  KT 30 462 41.7
86 280 310 i89 i-

3

170 60 220
i255 i21o

195 4

ESL6-42040  KT 40 616 SS6
86

i355 i385
89 3

220
i6o i26o

310 255 235
5

ESL642050  RT 50 770 696 220 i6o i32o 385 255 235

>  400V, 60Hz, 3 Phase
24 Hr                                                                                .-.---.-..  400  VAC

Less than 8  hours  during  24 hours               ----------  440  VAC

Less than 30 minute dumg 24 hours          ..` --.---. 460  VAC
Less than 2 times during 5 minute for 1  month .--. 480  VAC

Less than  2 times dunng  1  minute tor 1  month  .`-`  520  VAC

|YPE  NO
RatedCapacity

Ic(A) Dimension  (mm)
Fig

3© YN A:A „F A iB ic iD iE iF

ESL64002.5  KT 2,5 414 36 50 !1SO !19S !s3 !80 !70

1ESL64005  KT 5 829 72 63 !165 !220 !66 !95 80

ESL6-4007.5  KT 75 124 10.8 63 !165 i22o i66 !95 80

ES1640010  KT 10 166 144 76 165 225 i79 105 95

2
ESL640012`5  KT 12.5 207 180 76 19S 2S5 i79 105 95

ESL640015  KT 15 249 217 76 ilgs 2S5 i79 105 95

ESL6uno2o  KT 20 332 28`9 76 i280 340 i79 10S 95

ESL640025  KT 25 414 36.1
86 280 310 i89 i-

3

170 60 220 255 210
!195

4

ESL6-40030  KT 30 497 43.3
86 280 310 89 3

170 i6o
260 295

i210
195 4

ESL6-40040  KT 40 663 577
86 i355 385 i89 i- ;- 3

220 60 260 i3lo i255 !235 5

ESL6-400SO  KT 50 829 722 240 85 230 !295 !275 !26o 6

>  440V, 60Hz, 3 Phase
24 Hr                                                                                  .-----. 440  VAC

Less than 8 hours dunng 24 hours                     .-----. 484 VAC

Less than 30 minute during 24 hours                 .-----. 506  VAC
Less than 2 times during 5 minute tor 1  month .-----. 528  VAC

Less than 2 times during  1  minute tor 1  month .-----. 572  VAC

TYPE  NO
RatedCapacity

lc(A) Dimension  (in)
Fig

3© KVAR „F A iB !c iD E F

ESL6"02.5  KT 2.5 34.3 3`3 50 il50 !195 i53 80 70

IESL6405  KT S 68`5 6'6 63 il65 !220 !66 95 80

ESL6407.5  KT 7.5 103 9.8 63 165 220 66 95 80

ESL6T44010  KT 10 137 13.1 76 165 225 79 105 95

2
Esi6roi2.5  KT 12.5 171 16.4 76 195 25S 79 105 95

ESL6-15  KT 15 206 19`7 76 225 285 79 105 95

ESL6ro2O  KT 20 274 26.2 76 280 340 79 105 95

Esi6ro25 KT 25 343 32.8
86 280 310 89 3

170 60 220 255 210 195 4

ESL6"030  KT 30 411 394
86 355 385 89 3

170 60 260 295 210 195 4

ESL6"040  KT 40 548 525 220
!60 !320

370
i255

235 5

ESL6"050  KT 50 685 656 240 i85 i23o 295 !275 260 6

•x  4L7 I i:I+= =± 7H^Je± E±z3± i Ojei±± =±^| Et^rE EOL t]FE]rL|E|.
X  This dimension is able to change without nctlce for better qualty.
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3) Installation of capacitor    =E[^1  ±*1
I  Connection

EL
cap      LL/

W

=ower factor correction  of Y-A starting  motors

Y-A7|57Jt|57|9JCE!=7H^J^|

Fi  :  lndiv[dual  fuses

M    Motor

High Voltage  Power

Loads

DHT  :  H[gh  Voltage  circult -breaker
DDT  :   Low Voltage circuit -  breaker
a   :  Capacltor bank

Power factor  correction  of  motor                   Power factor correction  ot transformer
7tJ=7|9|  q!= 7H^|^|                                             E!Ot]r7|  e==  7H^|^|

i€  As  installed  capacitor  location  in  Y-4   operation  system
o'  motor,  conf!ict  phase  voltage  can  be  given  to capacitor
so  should  be  Installed  as above  picture.

%  *L±57|g|  y-A  7|5Eolr^|ol|^|  ^±a|E!  Elu^|g|  fli|ol|  HtEr
=Eu^|0i|^|±%LEL].rE|=S|£L7:EOEjL0|OL7L±+Oj9±±fl
]E!91t]cl,L^l[HE^=*|6r^|oFIL]LrE;rL|EL

%  When  power opened  on  capacitor as above  picture,  in  case serial  connected with
induction  motor,    please select capacitor to  be same current  as  magnetizing
current  of  Induction  motor.

%  ^57i ]EIt z±O| =EL!^i7L 7i|a 7HIO]Oi^i i=E *L!=7ioli  zi=± e±± a  z3S
=I:u^iJEQ±i=siiEJEQ+57|9i=Eiaro]xrxL±i=£Lz±E==Iu:^igE=^L!J!i:6Li^iE.
(I:L710]J:LE±^oLol|9JiL*L±°]^c>L€IE]iLI|)

9   Capacitor  optimum  install  location  I  =EJ^1  +HE!  ±X[  fl*|
±n effection al power factor correction  by capacilor is appeared to power

supply side  in capacitor install  location.  Then which method can  be  better

]r capacitor Install  location among side al  high voltage or low vollage ?

-.  In  high  voltage side

:apacrtor takes capacrtlve current  in hlgh voltage side and  what coun\ervail

3f  lagging  current  Of  lead  is  in  high  voltage side,  power factor correction

:ffect can be only in high voltage side where cower loss or vohage drop can

=e appeared and such effect can't be   appeared  in  low voltage side.
3ul in case capacitor msfall  in  high vofage  side then  economically  better as

2pacrtance can  be smaller as long as voltage is higher because capacrtance

5 in  propertion again square of valtage.

i  ln  low voltage side
-stall  method  of capacrto  in  low voltage side can  get  effect Of  power factor

:orrectien  in  hath  high  and  low voltage sides.  Specially,  among  passive

=quipments.  the  power  lactor  correction  ol  `ranstormer output  can  be
-.ctroved (Improvement Of transformer utilization  ralion due lo drop Of apparerri

=-)\^/er)  but  no  ef`ecl  even  lhe  power  (actor correclion  is  done  in  high  voltage  slde.
`.'ore expensive as bigger size even same capacilanoe  in  low voltage side,

comparing  Install  in  high  voltage  side.

Eiu=u^1gglire]E7H^L!±Il±EE!^1^±*I*±oll^1JJJa±9ELIErLI[r.
]¥[LE± =EJj^l= ^±*|6H= Z3il ±j:|6H= S|j:I: |°t]L=. X|OE]r= a o|±
tJJ]E]OliiElir7l?

1.I0E]r=01I^±j:l^I

=Eij^i=]O,]t"i^izL^j]+i==fl6rEEj±6r9i7:i^j7:Ii==6L±H6r=3{
=]o]=o|EL±qE7H^|g|±Ir=IOE]L=o||=irE|o||oE]r=o||^|i]L_+I+:i
±±O|LiJ|:|OE]r7Or6r7i]:i7]Eii7:iot]+=qq!E7H^IjirL=e!=+el[l.
]E|L|IOE,rEid|=I:u^|=^±j:|6L=z3iap|==I:u^|8Fof=JJ:J°E]LqJ:1Eol|
t]|H|6LEEZ|:|°E]ro|EEi±4=±%O|E|o|7d*||XieEEi=E.|6H7:|[|.

2.XioE='=01I^±*l^I

=EIl^1E*|0]=ol|±i|6Eto]olEj=Q]E7tl^|qEfl7|jie;L=fl*|oE=r=0||
EEDII][|.=6|,ff|±E]|=t±O]7|g|±E]=Q]==7H^|(n|£LJ|:|=g|
7]±oi| g|ir E±oE]r7 I o |8E 5t€L)i;tj2±M| e±o|I|= 7*g± Ic]>=g| g]E=

7H46IO]E EEL 31[1.

]OE]r=0||^±*|6L:7*E|E]|E6|0]*|°]=0||^|=7EL=8Fo[°±J:|E,LE[H%O|

Eoi  7i2]Oi  t]iMrEi[i.

FUN  SUNG   24  I  25



n I I ,.in.-.--- u-` -~-I--` ,-L,~`.-\JT y-r Ifi\l   V  I(

Capcitor location advantage / disadvantage

Capacitor  location Advantage Disadvantage Remark

High  voltage  side

®  Power factor correction in high © No pewer factor correction in low
voltage side (Decrease of power loss, voltage slde
voltage drop in high voltage side) (Decrease Of transformer utilration)

© Discount for electricfty charge per © High cost tor safety by high vohage
prer factor correction tacilrty(neoessary for exclusive switch)

© Capacitor can be compact, © Necessary for serious rector to
save facilfty cost. suppress harnronics.

Low voltage  side

© Power factor correction both  in  highandlowvoltageside(powerlossanddecreaseOfvohagedropinthehathsides)

© Bigger capacitor siee
Higher cosl for capacitor

©  Improvement Of transformer utilization dispersed irdellaton in
(Decrease Of apparent cower) © Increase ot capacitor installation cost low vonge side than

© Discount for electric.rty charge perpowerfactorcorrection©CommonuseOfeachcircuitbreaker integrated one.

0 Capacitor maintenance  and  inspection

When capacitor  ls  dlsconnected  for capacltor  maintenance or lnspectlon  lrom  power supply,  expose the disconnectlon  for 5  mlnutes and wart

until  residual  voltage can  be  less than  50V then  only  start the  maintenance  or  Inspection  after complcte discharge of the  residual  voltage  by

an  earth  bar.

1)  Maximum  allowable  overvoltage  ot  capacitor  is  110%  against  rated  voltage.  each  phase  should  be  parallel.    Also  please  pay  attention

that  clrcult  voltage can  be  Increased  by  IIght-load  ln  nlght and  li(e  can  be shorter due to  heatlng  oi  lnlernal  loss  Increase  in  case

continued  overvoltage  is  impressed.

2) The  capacitor is  designed  tor  maximum  temperature  on  case ou`side to  be  in  less 55°C.

If  it could  be  more than  lhis.  ambient temperature should  be  decreased  by forced air<ooling.

3)  Insulation oil  in the capacitor can  be expanded or shrunk by temperature change,  so capacitor case can  be also expanded or
shrunk.  In  operatlon,  the  case  can  be expanded  or shrunk  in one  slde about  10  ~  15mm  and  this  ls due to above  reason  but  no
meaning  Of the capacitor detect.  If the detect can  be  doubt.  please check current.  It  the currem of each  phase  is within  rated  current

and  3  phases  are  in  parallel.  it  means  the  capacitor  is  still  in  gcod  function.

4)  Required  regular  inspection  for  voltage  and  current  ot  capaci`or  circuit.

5)  Required  one time  measurement for capacitance and  insulation  resistance  in  every year.  also  required to confirm  insulation  resistance

is  more than 500MO  in terminal and  case checked  by  Mega-Ohm Tester.

6)  Reciuired  one  time  inspectlon  per  year  for  contact  point  ot  breaker  or  switch  which  ls  used  tor  capacitor  clrcuit.

If  the  contact  is  not  stable,  the  capacitor  can  be  run  in  single  phase  or  noise  is  appeared  by  bad

7)  Please open  capacitor in circuit when  it  becomes to  be  power tactor of  phase advance  in  night  light-lead.



=EJ!^l  ^±±1  flfl  E] JJEl*±

=Eu^1 ±*1 flxl tltTri EI*± t]'  JI

I OE]r i

® Ioj=q qE 7HJJ(|°E]r=9|J|t|E±^±,7t|CE>]r7oL6L7]±)©7t|7|E=9|CE!E=roL7i:i8
® *| o] =  e i =  7 H ^| = 7 I(E!°E]r7I0I8=7.Ii)©IOE]r9IIi5L*I± EI I t] I 7 I =(I°E]riEu^|*L±87HHI7IIa)

©=Eu^1±g,^±t]IE]18Zl± © ]jziHL  Z;L6H8  I E! E| °J] E| E!E

7:1 OE]| =

®]o]=.7[|o]=EEQ=E7H^J(I.7:io]=EE]|<i=±^],]|:|OE]t7OL6r7]±)
®   =EJ!^1  EH%

I:1 o,]r i I Eu ^|  i± ^L_r

©E!°t]'7|O|8E5F^j(H|%L7|tE]7[]L±) ©   ^±*1  E18=7L
^± i I ^ I i xj a ^± * I

©JJtJ7|E=C=E=Lo|z=g©7.L7TL9it=6L87HIEi|7I(cB) i§g 7r=. J±ELt]|80|DtsD0|E

a =EJ^1 ±± i:a
:±± j±+ q=]| ap+O] i:i9J`]| EEeEJ]q  7tlE}AlenE 7tltl + 5EEOLtl FTi5+O] z±E aetoI 5Ov OI8i± E]  di givll 7 l[t±! + al+Eii OLg
-i.=J|:O]=iLJ|i|6|tc]OLJ:|^|7LSE=7±=^izi6r±i^|E.

•   =Eu^iq  ill a8 flJ|i|OE]r= *57i7t|O,]rq  ii0%OiD].  zt t;I(}E)O|  gE!O|  EioioF E}L|[|.  EEir OFz+ a  E6r^|Ol|  a± JI:+o]O|  €L€6L= =JII

7Lt=]L^!E±+Oj9L|=q6ro]zs^|7|ELE.iD],EiJ|t|O]O|I|±xi±±OL7LEELHj±±^±9i=7L±OL5+EE]Le±±SE!O|Et±E]LiEL.

2i =Ei!^iq  aio|± qEi all =EEq  =E= 55Oc  Oi6r7i E|E= J±< 7]|  E|Oi  Oj±L|[L  D|OT[  Oiz{= =E+5=L  z!Soii=  7OL*i|  =Lc5Oi|  9i6H^i
jFS|  =E=  7t]rA A I 3] 0 F 8E]LL| [L

3} =EJJ^1= =E E±±M|  916|o]  LH± *±qi?7L gap ±= 6|EE 3i|o|± EEo| gal += 5±± oji=L|[i.
£7t|==Eu^iqa|O|±=E=9±io~i5mmg=L5=r+oj=[i|O|=^Oi7i9|O|iior|q6io]I]=L^g6r=7*9±=Eu^|qo|^5O|OL=L|[L.
DLroi =E|j^iq  7 |=0|  q^] E![rE *[E= =%6LO] =^|1, 7.L^Oi9i 7|i=7r %z=xL±i=q  a8 Ejfl  0 I LH  0 I E]^i ^t]r^5Ol g5= 0 IEI Oj[L

E±  E[1l^lE  0I^J01  3li±LI[L

:)=E|]^i±i±9|7t|i:,7|:+O,]r=^Oi^|J:=7=6ro]=^]^|E.

5) gE;I D±  *±e±J<|€r= E|  iE =7!:j,  Et x±g7:|5r =%q  z!S EJ:rg| 31|o|±7L.I= MEGA OHM  d I E|± =*j(Dc 5oov) 6Lg±= 75i2 5ooMQ o|^or

=%E=X|qoL6H=^]^|E.

3] =Ej^i  aEoil ^LgE= i:LEt7ILi 7HIEil7I= t±  ia  *±==i±= 7:]7=6ro]  =^]^|E.  Oi  *==0|  E¥7iE6iE± =E|i^i7r Erfr =8  E|7iLr *==

=EFj2±Oi£Li=BEL^s6io].]=niJ|:5J|:O]O|=E|i^ioi|O|7LEioi±E5=E±7{i6i7i|7:i6r^|5±'±+Oj±LiEr.

i/ OF7L_i z!E±6L^M|  7:Ifr9I  Q:Sol  a  quoil= =tu: ^1= afoil^17H±6ro] =^]^IE.
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Item Inspection  detail Reason Action

0"

Bushing            I Over joint  of terminal  contact Replace as  possibmty ot dielectric  breakdown

Case welding     I

1) Case demage  by external force
clean  oil  leakage,  replace  if  it  is2   Case corroslon

leakaoeandloss
3)  Capacitor  Inside  defection appeared again after some days
4)  Case grounding  by external

Case  corrosion 1)  Damage  on  Installation  or transportation Clean  leaked  oil and  corrosion,

or  paint  peeling 2)  Corrosion  by long-term  usage anticorrosion  treatment

Case
1) Too  much  high ambient temperature

1) Treat  as  defection  if  it  can'`  be  recovered  to
or\ginal  condition  inspite  cooling  after  operation  stop

Case strain 2)  Inflow  harmonic  current 2) Check defect or not by checking Of phase
strain 3)  Case damage  by external force current,  replace in case detect

4)  Defection  in  capacitor  inside 3)  ln  case Of  unknown,  please call  to our company

Circuit Voltage
1)  Overload voltage  by adjustment ottrasformertab

1)  Open  capacitor when  underload
2)  Down  circuit voltage  by adjustment  of

transformer tab
voltage 2) Voltage  increase  by reactor 3)  Change  higher  rated  voltage Of  capacitor

Temperature

1)  High  ambient temperature 1)  Install  ventilatlon  tan  i'  ventilation

2) Overload  voltage is  not  enough
2)  Improvement  measure  in  case of overload3)  Harmonic  current  is  inflowed

detect 4)  Overheat  by  bad  contact ot terminal voltage or currem

5)  Capacitor inside defection 3)  Improvement  o`  terminal  |oint

Current
Conti rmation  torcurrentandharmoniccurrent

1)  Harmonic  Inflow  by  nonlinear  load
1) Add  serious  reactor or change  reactor in

case caused  by harmonic
2)  Overload  voltage  inflow 2)  Confirm capacitor if  not caused  by
3)  Capacitor  inside  defection harmonic and  change  if defect

lcurrenloncapacitoHsincreasedproportlonallytovoltageandfrequencyandcapacltance,onlyfreciuencycanbeinlluencedbytothecurrentwhencpacitanceistlxedandlnrated

voltage  as  the  frequency  is  Influenced  by  the  harmonic  Inflow

Noise(Humming)

I    :::::(:;r ::::T:qT:ryk:onro,,h= lnol::noe:a:au:::,:

1)  Improvement  measure in case ol
harmonic  Inflow  by  confirmation

of  harmonic  current
2)  Install  serious  reactor
3)  Replace capacitor

or.  Th'is  is  due  to  resonance  of  Inside  component
wer  quality  is  bad  (As  many  harmonic  Inflow),

y.  As  long  as  inflow  current  and  voltage
in to  be  used.

Smell

1)  Degradation  of  insulation  oil 1)  Confirm  oil  leakage
Smellappearance

'':)t:::::c:i:`;in:ts::ecadb:feeect:osnuedbybad

2)  Con'irm  terminal  joint

3)  Replace capacitor



0 General conditions for storage and operating   I  ^r8  ¥  ±±

1.  Do  not  use  or  store  Capacitors  in  corrosive

atmosphere,  especially  where  chloride  gas,

sulfide  gas.  acid.  alkali.  salt  or  similar substance

are  present.

2.  In  dusty  environment,  regular  maintenance

and  cleaning.  especially  of  the  terminals,  is

required  to  avoid  conductive  path  between

phase  and/or  phases  and  ground.

3.  The  ambient  temperature  category  is  -25°c

to 45°C.  This  means  up to a  max.  temperature

of  45°C,  an  average  one  year  should  not

exceed 35°C. The maximum casing temperature

of  55°C  must  not  exceeded.

Templerature  is  one  of  the  main stress factors

for  polypropylene type capacitors. Temperature

has   major   inf lilence   on   the   useful   lit e

expectancy  of  the  capacitor.

4.  Capacitors  must  be  installed  in  a  cool  and  well

ventilated  place,  and  should  not  be  installed

close  to  heat  radiating  objects.  e.g.filter  circuit.

reactors,  furnaces,  direct  sunlight.

5.  Recommended  torque  for  capacitor  terminals.

(Acoording  to  lEC 60068-2-21)
Below  M6  :  3Nm                 M12  :  15.5Nm

Check   the terminals connection  state  in once

a  month  at the  least.

1,  J±^J%    E±Z3,  =61  9±  7L±,    gal  7L±.  ^L_L%,
O±3±E.I.  9E   D±   ii^r5L_I   %i±Oi =xH 6H= =Oil^i=

^r8  6lJ:I  DL^J^IE.

2,  E±117L °J=  5l±o||^|=  *!±  1±   %7|Ji€+  =7±=
6io]OF  6LD].   =6i,   E!7:rE,   £L7L_L  D±  4LEi  7:]7:loll

[H6ro]=  Ei=  %7±6LO]OF  i;iLiEL.

3.  ^|8 j=E±  =E= -25°c  ~ 45°c  o|].  L±  ig=
7|=  35°c=  ±It 6|7:I  °Lg=  £|[H  45°c77|J:I  i+=

9|D|EM|,  Case EE  =E= all   55°CE ±fl
6iEE!   O,_rE]Li[r.

=E=  Polypropylene  Capcltor9I  ^r8  ±Ej=
Er=6L=  j=E!  aoL  O]L|Ei.

(±g  Er=q j= aoL : ]zslir. =E)

4. capertor= ^|E16L| ==o I 7:j=rE|= jan| ^±±| 6L^|o[
6LD],  t:±L96H=  =j:1|  (Oil,  ±E|  ±|±.  Zi=  I.IquE|  '±

ggEi E^i g4±)9r ==i6LO] ^±±| 6i^iEE OL_riL|Er.

5.  XL±^JIt Capacitor  Er7:L=  7E!±  6l^±DHol|=  OIEHq

Torque7oLEEx=±6ro]ZF^]^|9.
(IEC  60068-2-210||  H|i=)

M6  016l  :  3Nm                M12  :  15.5Nm

Ew E± t;LEH= ¥OiE i7HE±Oii  iao|€L E!7=6ro]
zsO]=^=^ls.
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