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pirit of the state of the art technology development of Samwha and
st E!SHIofSamwhato extend toward the world,




The History of the Company

Ohan Industry, Inc. was Established in August 1956,

The Company Name was Changed into Samwha Electrical Industry, Inc. in- October 1963,
The Production of High and Low voltage Power Capacitor was Begun First in Korea

The Production of Motor Capacitor was Begun First in Korea in April 1964,
The Trade Name was Changed into Samwha Capacitor Industry, Inc. in August 1968,

The KS Mark for low Violtage Power Capacitor was Obtained First in Korea 1970,
(C 4801 No 423} in January

The Stocks of the Company was Publicly Offered and the Company was Listed in June 1976.

The KS Mark for High and Extra High Voltage Power Capacitor was Obtained FirstinKorea 1977,
(C4802 No. 1524) in January

> § The KS Mark for Motor Capacitor (G4805 No,1827) was Obtained in September 1979,
3 .

B ‘I'}'IeFactgry was Moved from Seongsoo-dong, Seoul to Yongin in Kyonggido in December 1984,

The Production of the Multiayer Geramic Capacitor was Begun in July 1985,

The Gemmtj the Disk Ceramic capacitonDCC) were Cbtained from ULES7754) and CSA(LRG0366) 1986.
TheOemﬁcahon of the Film Motor Capacitor was Obtained from UL{106435) in October

The Institute was Established in Yongin in February 1987.

The Certfication of the Microwave Oven Gapcitor was Obtained from TUV[R76500)in July 1987,

The Production of PTC Thermistor was Begun in February 1992,

ISO 14001 for Environment Management System was Obtained in October
(KS A 14001-2001)
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4 Multiayer Ceramic Capacitor

5. PTC Thermistors
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@ Specification
- Installation Place : Indoors and outdoors
- Ambient Temperature for use : -20T ~ +40% (below average 357 for 24 hours,
below average 25T for 1 year)

- Performance

Alowable
Capacity Tolerance

Maxdimum LUze Voitage

Iepimum Use Current
Withstand Yoltage
Insutation Level

Loss

Temperature Rise

Cil Leakage
Discharge

Paintting Colar
Reference Standard
Series Reactor

-5% ~ +10% (at 20%¢), unbalanced ratic between phases below 108%

Less than 110% of rated voltage : within 12 hours among 24 hours

Lass than 115% of rated voltage @ within 30 minutes among 24 hours
Less than 120% of rated voltage : within 5 minuies

Less than 130% of rated voltage : within 1 minute

Trangient current 130% of rated curent allowed,

There shall be no abnommalities after 10 seconds of 2,15 tmes of rated
voltage between terminals

34 16/45, B4 22/60, 104 28/90, 204 50/150k

Less than 0.35% (rated voltage, 20C)

Less than 30 deg (rated vortags, 357

Mo oil leakage when heat i applied to all parts of capacitor until the
temperature reaches 70T

Only in casa of products with discharging abiity, the residual voltags shall
fe less than S0V within 5 minutes

Munsel no, 5Y 71

IFC 60871-1(1997)

L=6% can be applied

@ Feature of Temperature Versus Capacity

Ac 400
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Loss 12
(%)

0.10

0.08

0.06

0.04

0,02

0.00

at BOMz
-..___“_‘-‘-‘
e~
—--.....__-_-‘-‘-—_
"--..____‘---__
——--.___-'
-45 25 0 20 40 80 100
Temperature (C)
at B0Hz
\\
\..‘__H
‘h‘-‘---""‘—--__
45 25 0 2% 50 75
Temperature (T)



High Voltage Power Capacitor-NH Type

Extra High Voltage 22 9 kV
@ Diagram
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@ Ratings and Dimensions

Linz Vokage  RefedVoltage  Frequency  Cepacity  Reled Cument Type Dimension [mm| Hoprumately
[kv] (] [Hz] [levar] (Al A B C D E i [k
76 TAF-T235050S06R
38 TAF-T235050513R
101 TAF-T235067S06R
66.7 ' 430 135 260 530 400 24

5.1 TAF-T235067313R

126 TAF-T235083306R
4 : 4 1 7 4 27
& 63 TAF-T235083313R . » 0 o7 w0
00 152 TAF-T235100S06R
249 6.6 50 76 TAF-T235100S13R

(13.2) 202 TAF-T235134506R
134 430 135 420 620 400 36
10,1 TAF-T235134513R

253 TAF-T235167506R
167 126 TAF-T235167S19R 430 135 480 750 400 41
Nng TAF-T235200506R
158 TAF-T235209513R
ar9 TAF-T235250506R

250 430 135 660 830 490 56
189 TAF-T235250513R

50 430 135 230 500 400 21

430 135 340 610 400 30

209 430 135 570 840 450 49

» Please confirm the ratings and dimensions of the products printed in this caue prior to ordenng because they may be altered,
Motes) 1, In case of when line voltage is 22kV, production of each size is possible with the same dimensions,

2. In case when more than 2capacitors are installed in parallel, please give intervals more than 90mm in between the capacitors,
Also, in case when they are used in cubicles, the exterior case shall be well ventilated so that the maximum temperature of the
capacitor case in summer shall be less than 65 {less than 0% of daily average) in summaer,

3.The case is made 50 that it expands about 15mm on each side,
In case when the side expands mare than 30mm, stop the power supply and check the cause,



High Voltage Power Capacitor-NH Type

Cooperation for the Protection of Extra High Voltage Capacitor Bank

@ \oltage Deviation Protection Method

(O]

This method is usually employed for extra high voltage
high capacity facilties based on the principle that Vry is
driven by detecting unbalanced voltage from  second
winding discharge coil at each phase,

The failure of only 1 element within the capacitor can
enable the detection of failure voltage so that safe bank
operation is possible,

Detected fallure voltage in case of the falure of éement of
the capacitor is as folowing |

@ Bank Ratings and Dimensions

Viy

3Ve

~ 3p(S-1)+2

Ve : Secondary Raled Voltage of Discharging Coil

P Number of Parallel Units Per Phase

S Number of Series Circuits Per Unit Capacitor

Line Voltage Frequency  Rated Capacity Compostion of Unit Capacitor Dimension [rmem] Series Reactor

kv) (] [kvar] A 5 G L=

500 B3 dkvar = BEA 3445 4020 1400 30kvar

1000 16Tkvar x BEA 3445 AD40 1500 B0kvar

1500 250kvar < BEA 3445 4090 1600 Q0kvar

29 50 2000 167kvar = 12EA 3445 4610 1720 120kvar

’ 2500 20%kvar = 12EA 3445 arz20 1720 150kvar

3000 250kvar = 12EA 3445 4720 1720 180kvar

4000 167kvar = 24E4 3445 5920 1720 240kvar

5000 278kvar = 18EA 3445 5500 1800 300kvar

» Fleasa confirm the ratings and dimensions of the products printed in this caue prior to ordering because they may be altered,



@ Open Delta Protection Method
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High Voltage Power Capacitor-NH Type
Cooperation for the Protection of Extra High Voltage Capacitor Bank

This methed is usually employed for relatively small
capacity faciities among Extra High Voltage Capacitor
facilities based on the principle that Vry is driven by
detecting imbalance voltage in case of Capacitor failure
when Secondary of discharging coil of each phase is
connected with OPEN DELTA,

Although the operation is the same with the Voltage
Differential Method, you have to find the phase on which
the failure occurs for yourself when the protection relay
operated.

3V
Vi °

T 3p(S-1)+1

Ve @ Secondary Rated Voltage of Discharging Cail
P : Number of Parallel Units Per Phase
S Number of Series Circuits Per Unit Coapacitor

/// |
P m-n B AT /
\ Y N\~
| dna :'!s: \.\-/
5 #i8d = =1 !
FI I Y B —ii
| y |, _..'_:' 13
@ Bank Ratings and Dimensions
Line Voltage Frequency  Rated Capacity Compost ; ; Dimension [mm] Series Reactor
on of Unit Capacitor
kv [Hzl flovar] A B C L=6%]
500 167 kvar > 3EA 3205 3290 1400 30kvar
1000 167kvar = BEA 3205 3830 1500 Ei0kvar
229 50 1500 250kvar = BEA 3205 3880 1600 G0kvar
2000 167kvar =« 12EA 3205 4400 1720 120kvar
2500 209kvar < 12EA 3205 4510 1720 150kvar

» Please confirm the ratings and dimensions of the products printed in this caue prior to ordenng because they may be altered,



High Voltage Power Capacitor-NH Type
High Voltage Single Phase Power Capacitor

@ Diagram (3300, 6600V 50 ~ 250kvar)

LAkl F=]

_‘ e |—‘ TERMINAL DETAL
ALZ
i
@ o @
4-15KE0 5LOTE -E:lf;
— [?:Isl:gtm e
== - i
- '::_:5'“ INKER COMNECTION [y
[ E— 167
o) = -ﬁ\
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M. Z2E0 R : RESISTOR
1 o
@ Ratings and Dimensions
LineVioltage  Rated\otage  Frequency  Capecity  Refed Cument s Dimension [rmm) Hpprosdmately
[kv] kv Hz] [kvar] A A B C D E Wegitlkg
263 TAF-T3505031R
: 11 2 42 1 21
50 132 TAET 430 5 40 3] 315
66.7 1 TAF-TSS067STR 430 15 280 485 315 24

176 TAF-TB506733R

834 459 TAFTI0EESTR 430 115 330 515 35 27

210 TAF-TG5083S3R
526 TAF-T3510051R

1 ' 11 1 1

33 19 " B R I L
(6.6) {38 134 702 TAF-T3513451R
351 TAF-TE513453R

167 677 TAFTOTErSTA 430 145 450 635 35 42

439 TAF-TB516733R
105.3 TAF-T3520031R

2 . 1 T
00 06 TAET 430 45 520 U5 365 48
1318 TAF-T3525051R

658 TAF-TB525033R

430 115 470 655 35 ar

250 530 170 460 645 315 59

» Please canfirm the ratings and dimensions of the products printed in this caue prior to ordering because they may be altered,

Motes) 1. In case when more than 2 capacitors are installed in parallel, please give intervals mare than 80mm in between the capacitors,
Also, in case when they are used in cubicles, the exterior case shall be well ventilated so that the maximum temperature of the
capacitor case in summer shall be less than B57 (less than 80T daily average) in summer,
2. The case is made so that it expands about 15mm on each side,
In case when the side expands more than 30mm, stop the power supply and chack the cause,

10



High Voltage Power Capacitor-NH Type
Neutral Voltage Detection Method(Neutral Voltage Sensor)

@ Specification

& Detector # Resistor
Ambient Temparature =20t ~ +40T T
, b RS-08 RW-0B
Line Voltage 33KV 86KV ftem
Insulation Level G4 Application Single Star Double Star
Frequency 50Hz / 60Hz Rated Qoo 3800V 1900V
Rated Current omA Volage yjn. 7600V 3800V
Minimum Operating Voltage ~ AC 250V Resistance Value BM@ +3% M +3%
Contact Rated 1a contact AC /DG 100V 0 1A 10W Continuous Operation
A, A Between batch terming NC, NR Fower 3 Phase 33KV : 1.8W 3 Phase 3.3k 1.8W
' Between batch terminal AG 22k Consumption 3 Phase B.6kV : 7.2W 3 Phase 6Bk T2W
Withstanding Votiage A, A Between batch terminal Ground 3Ph
AC 2y ase
@ Diagram
W TERMINAL WA TERMRAL

[FROM RESISTOR
HELITAAL POINT}

GADUND TERMINAL 7.2KV HEDN WIRE
Min, 500

. 84142

{ Resistor (RS/RW - 08} )

® Features

1. Power supply for manipulation is not needed,
MNeutral voltage oceunng when the element within the capacitor falls makes the coll excitation which results in the cperation of the relay.

2. The error of the operation of ground relay does not ocour,
Meutral is not on grouna, but it is earthed from earth by the resistor,

3. Movement error against Harmonics Inrush Current does not oceur,
Since it employs valtage detection method, the influence from inrush current or harmonics current does nat reach,

4 It has high withstand voltage ability,
5. It has high reliabilty,
8. It can be appled both indoors and outdoors,

7. Itis economical,
It is economical and uses smaller area than with the existing method which applies the second discharging cod,

1



High Voltage Power Capacitor-NH Type
Neutral Voltage Detection Method(Neutral Voltage Sensor)

® Characteristics

"2 10
',%' 9 T+ : Time on the graph of operation feature
E B T + Moare than about 0 1 second (contact, closed-circuit)
- 7
. ;] closing
5
4
3
2
1 open
200 600 1000 1400 2000  VOLT PULLEEN LN PR L
{ The Curve of Operation Feature } { Output Feature )
Applied Volttage Output Contact
(Falure \oltage) Open Circuit Time(T+) Closed Circuit Time(T2)
AC 250V £10% Infinite NJA
AC 350V £10% 9~ 15sec, 00,1sec, more than
AC 650V £10% 2~ Bsec, 0. 1sec. more than
AC 950V £10% 1~ 3sec, 0.1sec. more than

If the element of the capacitor reaches the point of insulation destruction in the process of capacitor bank operation, the neutral voliage
detector(NVS} begins its operation, The breaker for capacitor bank is tripped by the first pulse output first and the capacitor bank is
separated from the power supply and at the same time the neutral voltage is also nulified, Therefore, the pulse cutpul disappears at the
operation of trip of the breaker. If the trip does not occur by the first pulse, the trip order continues until the breaker is tripped,

Resistor (RS—06 or AW-06) N
Fri

o] e

® Test of Operation
After 1 copy of resistor{RS-06 or RW-06) is attached on one side of NC-

Input sick laad in (NC-NRI | MR lead line at the input of the detector, confirm the operation of A-A
terminal after applying the voltage with 1000V grade MEGGER resistance
tester,
 TESTER

5 . Vs " -

MEGGER1000V lavel)

| Contact terringl (a-a |

12



@ Composition of the Circuit

High Voltage Power Capacitor-NH Type
Neutral Voltage Detection Method(Neutral Voltage Sensor)

AUX.

RELAY !

S @.--
y | :
g g g | swmre |
APy | Dscrerngcal
] i
T T T Ay s ﬁ S
NVE] |
N.V.S |

CAUX. |

RELAY !

R v s
g g g sommae |
! Discharging col :
Afv—t e |
Power|capacitor |
NV.S—— |
Aupdlary resistor X

1, Single Star Method

This is a method of tripping the breaker by detecting
neutral voltage differential against the symmetrical
(Y-type connected) resistor after connecting 3 Capacitor
in Y-type,

The detected voltage of NVS may be altered according
to the number of inner series Capacitor, Sa it is
determined at the time of system design,

2. Double Star Method

This is @ method which detects the differential between
newtrals of capaciors connecied, of which the principle
is sarme with that of Single Star Method,

¢ Atthough the contact capacity of NVS is AC, DC 100V
0.1A, the current from trip coil is usually about 54, NVS
contact shall be protected by auxdliary relay,

13



High Voltage Power Capacitor-NH Type
Cubicle Type

@ Single Star Method

it

[t I |
il : I CABLE BERGRET
|||“' B OV 30 R
O : '_)zl-.qmu
| C _"> s,
&
¢ Side View )
® Double Star Method
— a L [+] [+]
% I [ om B PLIZBWAC 10WE
4 &7 2
T 3 1
f 55 1
il o 1
D A e e
L f L
B
{ Front View » { Side View )
® Bank Ratings and Dimensions
Line Voltage Frequency  Rated Capacity sition of Unit Capacitor Dimension [mm] Series Reactor
V] (He [ivar] A B o L=6%]
150 B0kvar x 3EA 900 1200 2050 Dhevar
200 66, Tkvar = 3EA 900 1200 2050 12kvar
250 83 dkvar = 3EA 900 1200 2050 18kvar
300 100kvar = 3EA 900 1200 2050 18kvar
400 134kvar = 3EA G900 1200 2250 2dkvar
66 50 500 167kvar = 3EA g00 1200 2250 30kvar
00 200kvar x 3EA 1000 1200 2450 36kvar
750 D50kvar x 3EA 1000 1200 2450 45kvar
1000 167kvar = BEA 1000 2000 2450 B0kvar
1200 200kvar =BEA 1000 2000 2450 T2kvar
1500 250kvar = BEA 1300 2000 2450 Akevar

Motes) 1. Each bank can control power factor by automatic power factor controller,
2. Bank can be ordered with the breakerVCB), switch{VCS) and protecting relay as a bundie,

3. Please consult us prior to production so that the dimensions, composition and supply extent of each bank is appropriate to the
feature of the load and the condition of the site,

» Please canfirm the ratings and dimensions of the products printed in this caue prior to ordering because they may be altered,
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@ Single Star Method

@ Bank Ratings and Dimensions

Line Voltage

V]

66

[H2

High Voltage Power Capacitor-NH Type
Open Rack Capacitor

@ Double Star Method

» Please confimm the ratings and dimensions of the proaucts printed in this caue prior to ordenng because they may be altered,

1
S A i
%3% : [ h.ﬂ = %1&
5] ry | \ I i L
i ! |
VT 1 = = |
| : |
. : ], HCOMING :_ _ ] IRGOMING
Frequency  Rated Capacity Gompostion of Unit Capacitor Dimension [mm] Series Reactor
flvar] A B C L=6[%]
160 Slkvar = 3BA 800 1500 1020 Shovar
200 66, Tkvar = 3EA 800 1700 1130 1 2kvar
250 83 dkvar = 3EA 800 1700 1130 15kvar
300 100kvar = 3EA 800 1700 1130 18kvar
400 134dkvar = 3EA 800 1800 1250 2dkvar
500 167kvar = 3EA 800 1800 1300 30kvar
600 200kvar = 3BA 800 1800 1300 3Bkvar
750 250kvar = 3EA 800 2000 1300 A5kvar
1000 167kvar = BEA 800 2600 1380 Blkvar
1200 200kvar = BEA 800 2600 1380 T2kvar
1500 250kvar = BEA 800 2800 1450 Okvar

15



High Voltage Power Capacitor-NH Type
High Voltage 3 Phase Capacitor

@ Diagram (3300, 6600V 10 ~ 100kvar)

TERMIMNAL DETAIL

- [A+101)25 -
{A+66)£3 _ _4p
2-1Ex20 SLOTS ™ A2 i L?.
T o KT o pr—
el - L & A F K )
r( SIEN AN 2 S sus wie
L (14-15080)
4-18x20 5LOTS ',J’
150410150410 _
i i 1
INMER CONMECTION et
5
i ' w
% Y i ’
o H \ L} g
5 _ - _— 6600y
EARTH TERMINAL
MAX. 2230 G CAPACITOR
vt R : RESISTOR
@ Ratings and Dimensions
LineViotage  ReledVotage Fequency  Capactty  Refed Cument Type Dimensicn [mm) Ppprodmate
[kv] kv (Hz] [kvar] [A] A B C D E  Weight[kg]
10 173 TAFTS50109 430 115 210 395 315 21
087 TAF-TES010R
262 TAF-T35015R
15 ' 430 115 210 395 315 21
131 TAF-TES SR
3.50 TAF-T350208
: 1 1 1
20 175 TAE-TRS020R 430 115 210 385 315 2
25 437 TAFTS50253 430 115 210 395 315 21
33 33 50 219 TAF-TES025R
idd LiLi] 30 5.2 TAF-T350807 430 115 210 395 315 21
262 TAF-TES030R
875 TAF-T3050R
50 ' 430 115 240 426 315 22
440 TAF-TBS0S0R
75 1310 TAFTR09R 450 115 310 495 315 27
660 TAF-TBS0TER
100 17.50 TAFTIS100R 430 115 380 575 315 33
870 TAF-TES100R

» Pleasa confirm the ratings and dimensions of the products printed in this caue prior to ordering because they may be altered,

Motes) 1. In case when more than 2 capacitors are installed in parallel, please give intervals more than 90mm in between the capacitors,
Also, in case when they are used in cubicles, the exterior case shall be well ventilated so that the maximum temperature of the
capacitor case in summer shall be less than 65t {less than 60 of daily average) in summer,

2. The case is made so that it expands about 15mm on each side,
In case when the side expands more than 30mm, cut the power supply and check the cause,

3. For the switch, use a breaker dedicated only to capacitor,

16



High Voltage Power Capacitor-NH Type
High Voltage 3 Phase Copacitor with NCS

@ Diagram (3300, 6600V 150 ~ 500kvar)

U 101145 TERMIMAL DETAIL

:

- 15¢E0 SLOTE A2

@
®
®

", BLUS WIRE

415120 BLOTE 114-1508Q)

INNER CONNECTION

D12

EARTH TERMINAL
e e Y MAX, 2250

@ Ratings and Dimensions

LneVollage RetecVoltage  Frequency  Capacty  Peed Curent Type Dimension [mm) Approsimate
kv kv HZ fkvar] Al A B C D E Weghtlgl
150 fgf EE:EE 530 135 30 575 315 44
200 ??:g ;ﬁ:;g%g 530 135 480 865 315 53
33 33 % 20 ;?:; iﬂggﬁ 50 | 1B | %0 | M5 ) %
69 €9 o B8 TETSR g g s om o
400 ;g:g ;ﬁimg 530 170 660 845 405 82
500 2;:? ‘-::ﬁ:‘rm: 530 170 840 1025 405 104

» Please confimn the ratings and dimensions of the products printed in this caue prior to ordenng because they may be altered,

Motes) 1. In case when more than 2 capacitors are installed in parallel, please give intervals more than 90mm for 150-200kvar and 90mm for
250-500kvar in between the capacitors,
Also, in case when they are used in cubicles, the exterior case shall be well ventilated so that the maximum temperature of the
condenser case in summer shall be less than 65T (less than 607 of daily average) in summer,
2, The case is made so that it expands about 15mm on each side,
In case when the side expands more than 30mm, cut the power supply and check the cause,
3, For the switch, use a breaker dedicated to capacitor,

17



High Voltage Power Capacitor-NH Type
Cautions for the Use of NCS Contact

@ Explanation of NCS Terms

(NCS : Neutral Current Sensor)
The principle of NCS is that, as can be seen in the picture,
the inner element of capacitor is connected in Y-Y type and

the current detection coil is inserted between the neutrals, ' 1
when failure occurs within the capacitor, this coil is excited . -

and the neutral is operation, 1 1
The neutral operation speedily and correctly when the l"-'j
element in the capacitor is destructed. Using this operation, il [

the load power supply is shut or the switch is open.

FTHTH

. | NCS contact

{ Diagram of Inner Connection}

® NCS Contact

1) When a breaker or a switch is dedicated to capacitor circutt, the breaker or switch shall have the capacity of cument shut off more
than 3 times of the rated current of the capacitor,

2) Since the current capacity of the contact is DC 100V 0,14, the consumption power of the coil of the auxiliary relay shall be less than

1OVA,
3) When the contact is used for the control circuit with DG 100V, NCS contact is open/shut at 120Hz, therefore, AC100V coil rated
Latched Relay must be used,
P - - - - - -
P O vl & o Lo Vles 86C, 86T : Latched Relay for AC
I ¢ 3 o Y : Trip Contact by Other Conditions
ot TC : Trip Call of the Breaker or the Switch
SN ST AN TN ST z » Input Signal Contact
AR R AY. ceC : Input Cail of the Breaker of the Switch

4) In case when it is used for the control circutt which does not
have DC power supply, please purchase and use NCS
Contral Box in which DC power supply is buitt,

18



High Voltage Power Capacitor-NH Type .
Cautions for the Use of NCS Contact

@ NCS Control Box(Inner Circuit Diagram)
- Product Mame : NCS Control Box
- Spec: Input AC 110/220V, 60Hz
- Output Contact : AC 220V, 15A

DC 110V, 2.4A
A
Wi —e - - - - * - P
o 9
J Ncsu Heselt\BE : o8 | U checker ¢ ¢
o & 9 9 g‘gs J‘M
A 220V 27 @ 7D b8 pge PR
R o8 ©10
AC 110V |
. ) () (or) (0] (e )
. . . . . . N
@ Diagram of Connection According to the Open/Shut Excitation Method of the Breaker
1. Continuous Excitation Method 2. Instantaneous Excitation Method
_ I ) .
DC nav

o N ves ., ah
(J_\ D 110V
A2

|®

2 &
O+ OFF}- }; figsel
o

il B
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This product is a High Voltage Power SH capacitor with a safety device buit-in, For High Voltage Power SH capacitor use polypropylene
film which has excellent insulation ability as dielectric and metalized film which has self healing ability over special paper which has excellent
withstand voltage ability and ol impregnation to compose electrode and &t the same time it is composed of environment friendly new
insulation oil which exhibits enough self healing ability.

The characteristics of High Voltage Power SH capacitor is small size and low loss due to the feature of polypropylene film and has high
insulation abiity by the effect of destruction of defect part of diglectric thanks to the self healing ability of metalized electrode. It also secures
higher stabiity owing to the current limit effect due to the metalized electrode resistance even in failure,

@ Excellence of High Voltage Power SH(Self Healing) Capacitor Feature of temperature versus rate of capacity change

1. Low loss reduces the expense of operation, -
15
10
5
1}
=5

2. The temperature of seif heat is low,
Low loss reduces the femperature of salf heat, Therefore, it can be used unil
when the ambient temperature reaches 50t . It can be easily used within cubicie
or smal electncity room.
-10

3. It has high insulation refiability, s
It used special metalized paper as glectrode and ifs dielectnic consists of only 20
polyoropylene fim, which shows excellent electric feature and self healing ability, 20 o 2 40 &0 &0 100
It can also endure high level of carona generated volftage, the cause of insulation temperature el
dlestruction,

4. It has built-in protector,

It has buit-in profector of excellent shut off ability and therefore, so that even
when inner destruction of capacitor ocouwrs, the capacitor can be freed from

[power supply to prevent second disaster,
Also, high capacity capacitor, bigger than 150kvar, has protection contact
attached, When inner protector is operated within capacitor, alarm can be
invoked or the switch can be open easily using the contact signal, T -
i 10~100kvar  : Protector bult-in 0 T
150~500kvar : Protecior built-in and protection contact attached -20 0 20 0 60 8 100
(pressure type)

Rate of capacity change()

Feature of temperature versus loss

Wi kvar
L%

® Specification
- Installation Place : Indoors and outdoors
- Ambient Temperature for use : 20T ~ +40% (pelow 35 average for 24 hours, below 25 average for 1 year)
- Performance

Allowable -5% ~ +100% (at 20, the rate of maximum to minimum betwesn
Capacity Tolerance arbitrary 2 temminals shall be less than 1,08
Insulation Resistance  Mare than 1000 M2 between batch terminal and case (below 201)
Madmum Use Voltage  Below 110% of rated voltage (within 12 hours among 24 hours)
T e g 130% ofrted cutent aowed i case when harmonics s contained o ¥
Insulation Level 3300V rate 3A, B500V rate 6A %
Loss Less than 0.1% frated voltage, 20C) -
Temperature Rise |_ess than 20 deg (rated voitage, 351)

: No al leakage when heat is applied to all parts of capacitor untl the
e s temperaiLre reaches 70T
Di Only in case of products with discharging abiity, the residual voltage

shall be less than 504 within 5 mirutes -

Painting Color Munzel no, 5Y 71
Reference Standard K3 C 4802
Series Reactor L=6% can be applied
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High Voltage Power Capacitor-SH Type .

@ Diagram (3300, 6600V 10 ~ 100kvar)

CAsBBILS
AAEEIES

s ais

TEAWINAL CAR

TRAA
(PR

Figure 1.

INKER CONNECTION

g
1t

€ : CAFACITOR R @ RESISTOR F : SAFETY DEVICE

@ Ratings and Dimensions (3300, 6600V 10 ~ 100kvar)
LineVotage  RatedVokage Frequency — Capacity  Reted Cument

kv V] H fovar] A A
10 175 385
15 262 385
20 350 385
25 437 385
33 33 50 0 555 age
&0 875 385
75 1310 38
100 1750 385
10 0.88 385
15 131 385
20 175 385
6.6 6.6 50 2 19 o
30 262 385
50 437 385
75 6.56 385
100 845 385

B
a7
ar
87
a7
105
106
105
105
87
a7
a7
a7
a7
105
106
105

Protector Built-In Type

(A+35)4E

A-12x16 SLOTS

[ |
2-@10HOLES E @ @ @ g_ﬂ] E.
TEAMINAL CAP

A—-—l. J-u. : .
j AK_L
EARTH TERMIMAL[DE]

Figure 2.

Eﬁﬂ:

o1y

[+EY4

TERMINAL DETAIL

D30

BUS WIRE
(14-3850]

Dimension [mim] Approvimate Figura
c D E Fo Wagtfkgl
150 325 - - 10
150 325 - - 10 '
170 35 - - 11
190 365 - - 11
190 3ra 255 80 14
270 445 255 80 18 5
335 510 255 80 22
425 600 255 80 27
180 325 - - 10
150 325 - - 10
150 325 - - 10 1
150 M5 - - 1
170 365 - - 11
200 415 255 80 16
270 485 200 80 20 2
310 565 205 80 25

» Flease confimm the ratings and dimensions of the products printed in this caue prior to ordering because they may be altered,
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High Voltage Power Capacitor-SH Type
Protector Built-In and Protection Contact Attached Type

@ Diagram (3300, 6600V 150 ~ 500 kvar)

A-Nix]f DTS LI
21528 L0

EANTH TR WAL ITE)

Figure 3,

IKHER COMMECTION

R : REEIETOR F = BAFETY DEVICE

@ Ratings and Dimensions (3300, 6600V 150 ~ 500kvar)
LineVoitage  Reted Votage Frequency  Capacity  Rated Cument

v V] H fkvar] A A
150 262 530
200 35 530
e o 50 250 437 630
300 5256 630
150 13.1 530
66 66 50 200 176 530
250 219 630
300 %62 630

P Flease confirm the ratings and dimensions of the products printed in this caue prior to ordering because they may be altered,

T

L
Brsk-Doun (€~ (Lon | (&) — (W) oF
'/C\‘- . o AC 250V 1.0A 1,08
“ 0 ':“'c '“h‘ AC 125V 308 2,08
I/.--“\ DC 100V 1A 0054
A I | I

22

B
135
175
175
195
120
150
150
175

=" EARTH TERMNAL{DA}
Figure 4,

TERAMIKAL DETAL

M2

BOLTING FORCE
L. Ghm

Dimension [mm] Arorodmate

C D E Foo Weght kgl
405 500 315 95 45
405 50 315 95 55
650 620 315 90 66
650 620 315 90 72
405 580 315 95 40
405 50 315 9 48
4435 620 315 9@ 57
435 620 315 W 66

Figure

® Pressure Rise Detection Switch Contact

This shall be used with the contact of pressure rise
detection switch connected to the trip circuit of the

breaker or the switch,



Low Voltage Power Capacitor-SH Type

Low voltage capacitor is a product which has SH(Self Healing) ability using Polypropylene film which has excelent low loss electric ability as
dielectric and metalized fim, Being developed and produced since the beginning of 80° by our company, the product also has a buif-in
protector which secures stability and its reliability was demonstrated,

@ Specification

- Installation Place : Indoors
- Ambient Temperature for Use: -25T ~ +45% (below 351 average for 24 hours, below 25T average for 1 year)

- Performance

Allowable
Capacity Tolerance

Maximum Use Voltage

Maxirnum Use Current
Withstand Voltage
Insulation Level

Loss

Oil Leakage
Discharge

Pairting Color
Reference Standard
Series Reactor

Safety

-5% 1o +10% for units and banks up to 100kvar (at 20T, below 108% of imbalance between phase
-5% to +5% for units and banks above 100kvar (at 207), below 108% of imbalance between phase

Below 110% of rated voltage : within 8 hours among 24 hours
Below 115% of rated voitage : within 30 minutes ameng 24 hours
Below 120% of rated voitage {less than 2 times of 5 min, per manth)
Below 130% of rated voltage {less than 2 times of 1 min, per manth)

Transient current 130% of rated current allowed

There shall be no abnormalities after 10 seconds of 2,15 times of rated voltage between mutual demagnetizers
The voltage to be apglied is 2L, + 2KV or 3KV, whichever is the higher, for 10 8

Less than 0,15% {rated voltage, 201)

Mo oil leakage when it is left in constant temperature tub for 2 hours at 6531

Only in case of products with discharging ability, the residual woltage shall be less than 75V within 5 minutes

Munsel o, 5Y 711

IEC 80831

L=6% can be applied

A protector is appled so that the power is shut speedily and correctly in case of failure in the capacitor due to old use or

overload,

@ Ratings and Dimensions of 220V 50Hz Single Phase/3 Phase Capacitor

Type Capacity Current|4] - gmensim[mm]
Single Phase 3 Phase [ F] [kvar]  SngePhese 3 Phase e 3Phese GibMa 3Phe W F
QMM-20108 QMM-2010T 10 0.2 0.7 0.4 B3y 65 (89) 83 63 7763
OMM-20158 QMM-2015T 15 0.2 L0 0.6 6s) 65 (85) 85 63 7763
QMM-20205 QMM-2020T 20 0.3 14 0.8 B3y 05 (89 83 63 7763
QMM-20308 CIMM-2030T 30 05 21 1.2 63) 110 (83 130 03 7703
QMM-20405 CMM-2040T 40 0,6 2.8 1.6 6s) 110 (8 130 63 77T 63
CMM-20505 CMM-2050T 5 0.8 35 20 {110y 110 (130) 130 63 703
QOMM-20758 QMM-2075T 75 11 5.2 A0 (110) 110 (130) 130 63 7763
QMM-21008 QMM-2100T 100 L5 69 4.0 (110) 135 (155 135 63 7763
SMS-21508T 150 23 10,4 6,0 105 125 170 190 60
SMS-21755T 175 27 121 7.0 105 125 170 190 60
SMS-22005T 200 3.0 13.8 8.0 105 125 170 190 @0
SMS-22508T 250 3.8 17.3 10,0 115 135 170 190 60
SMS-23005T 300 4.0 0.7 12,0 130 150 170 190 60
SMS-24008T 400 6,1 276 16,0 155 175 170 190 60
SMS-25005T S0 7.6 3.6 20,0 175 195 170 190 60
SMS-26005T 600 91 415 39 205 225 170 190 60
SMS-27008T 700 10.6 484 279 255 273 170 190 60
SMS-27508T 750 11.4 51.8 20.9 255 275 170 190 60

Figure
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- Low Voltage Power Capacitor-SH Type

24

Type
Single Phase 3 Phase
SMB-28005 SMEB-2800T
SMB-290015 SMEB-2900T
SME-210008 SMB-210007T
SMS-25010KST

SMB-25015KS SMB-25015KT
SMB-25020K5 SMB-250201T
SMB-235025KS SMB-25025KT
SMB-25030KS | SMB-25030KT
SMB-25040KS  SMB-25040KT
SME-25050K5 SME-250R0KT

Capacity
[#F] [kvar]
800 122
900 137
L1000 15,2
657.7 10
986, 5 15

1315.3 20
1644.2 s
9730 3
26307 40
32883 30

Current|Al
SingePrase 3 Phase
35.3 319
622 339
.1 309
45,5 26,2
8.2 39.4
90,9 52.5
1136 656
1364 a7
1818 15,0
2273 131.2

Dimension|mm)

A B W
(rgheg 3Phase (e 3Phase

170 235 200
170 235 200
180 245 200
255 275 170
180 245 200
220 285 200
280 345 200
300 305 200
380 445 200
280 355 343

170
170
170
190
170
170
170
170
170
409

1200
120
120

120
120
120
120
120
153

Faure

4(M12}



Low Voltage Power Capacitor-SH Type .

@ Diagram

[ EARTH TERMINAL EARTH TERMINAL
[ /TD-RING 2.0 50) H
e H

o3 _|

4-15420 ELOTS

W3
Fi3
{F+35)+6

F43
[F+20)23
F+3
F12)+3
. [nna ml
o o
&
Ll E
2
........................... or I
B - 1; ______ .:
1 1
Figure 1, Figure 2
i} 2-15420 5LOTS | N '
5 N R
i 1 i -

13048

-

A+d
B £7
E
ALT
8412

Figure 3, Figure 4,
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- Low Voltage Power Capacitor-SH Type

@ Ratings and Dimensions of 380V 50Hz Single Phase/3 Phase Capacitor

Single Phase

QMM-30108
QMM-30155
QMM-30208
QMM-30255
QMM-30308
QMM-30405
QMM-30508

Type
3 Phase

QMM-3010T
QMM-3015T
QMM-3020T
QMM-3025T
QMM-3030T
QOMM-3040T
QMM-3050T

SMS-30755T
SMS-31005T
SMS-31505T
SMS-32008T
SMS-32505T
SME-33005T
SMS-34005T

SMB-35008

SME-3500T

SMS-35010K5T
SMS-35015K5T

SMB-3502015
SMB-35025K5
SMB-35030K5
SMB-35040K5
SMB-35050K5
SMEF-33073KS
SMF-35100KS
SMEF-33130KS

SMB-35020KT
SMB-35025KT
SMB-35030KT
SMB-33040KT
SMB-33030KT
SME-35075KT
SME-35100KT
SME-35150KT

@ Ratings and Dimensions of 400V 50Hz Single Phase/3 Phase Capacitor

26

Type
Single Phase 3 Phase
QMM-40105 CMM-4010T
QMM-40155 COMM-4015T
QMM-40208 QMM-4020T
QMM-40255 QOMM-4025T
QMM-40308 QMM-4030T
QMM-40405 CMM-4040T
SMS-40508T
SMS-40758T
SMS-4100ST
SMS-41505T
SMS-42008T
SMS-42508T
SMS-4300ST
SMB-44008 SMB-4400T
SMB-45008 SMB-4500T
SMS-45010KST
SMS-45015K8T
SMB-45020K5  SMB-4S020KT
SMB-45025K8  SMB-45025KT
SMB-45030KS  SMB-45030KT
SMB-4S040KS  SMB-45040KT
SMB-4505015 SMB-453050KT
SMF-45075KS  SME-45075KT
SMF-45100KS SMEAS100KT

SMF-45150KS

SME-45150KT

Capacity Current|A] Dimension(mm]
A B

[ p<F] [var]  SrgePrase 3 Phase Gyt OPhese kM) 3Phem W
10 0.5 12 07 G 65 (83 #5 63

15 0.7 1.8 1.0 B3y 110 (83) 130 63

20 0.9 24 1.4 63y 110 (85) 130 63

25 1.1 3.0 1.7 (1100 110 (1300 130 3

Bl 1.4 36 21 {110y 110 {1300 130 o3

40 1.8 4.8 28 (110) 1100 (1300 130 03

30 23 0.0 34 {110 135 (1300 155 63

75 3.4 9.0 5.2 105 125 170

100 45 119 69 105 125 170
150 0.8 17.9 10,3 130 150 170
200 91 239 138 155 175 170
250 1.3 28 17.2 175 195 170
300 136 3.8 7 205 225 170
400 18.1 47.8 276 255 275 170
300 27 597 345 180 245 200
2204 10 26,3 15.2 155 175 170
3307 15 395 28 205 225 170
4409 20 52.6 30.4 170 235 200
551.1 25 5.8 380 180 245 200
6613 30 78.9 45.6 220 285 200
8817 40 1053 60,8 280 343 200
11022 30 1316 76,0 340 405 200
16533 75 1974 114,0 00 375 43
2204.4 100 203,2 151.9 320 95 343
33065 150 304 7 2279 440 315 )
Capacity CurentlA] Dimension[mm]

A B

10 0.5 1.3 07 Gs)y 110 (8350 130 03

15 0.8 1.9 1.1 B3 110 (83) 130 o3

20 1.0 25 15 {110y 110 (1300 130 63

5 L3 3l 18 {1100 135 (1300 155 63

30 1.5 38 22 {110y 135 (1300 155 03

40 20 5.0 29 {110y 135 (1300 155 03

0 25 0,3 36 105 125 170

7 38 9.4 5.4 105 125 170

100 5.0 126 7.3 130 150 170

150 75 188 109 155 175 170

200 101 251 14.5 175 195 170

250 12,4 31.4 181 205 225 170

300 15.1 377 218 255 275 170
400 20,1 5003 290 180 245 200
300 25.1 62,8 35,3 220 285 200

198.9 10 5.0 14 4 155 175 170
2984 15 375 217 205 225 170
370 20 50,0 B9 180 245 200
497 4 25 62,5 3h1 220 285 200
5008 30 75.0 433 240 305 200
795.8 40 100,10 57.7 300 365 200
994.7 30 125.0 72,2 360 425 200
14521 75 1875 1083 320 395 343
1969 4 100 250,0 144.3 340 415 343
2984.2 150 375.0 2165 480 335 343

170
170
170
170

170
170
170
170
409

409
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Low Voltage Power Capacitor-SH Type .

@ Ratings and Dimensions of 415V 50Hz Single Phase/3 Phase Capacitor

Type
Single Phase 3 Phass
QMM-40108 QMM-4010T
QMM-40158 OMM-4015T
QOMM-40208 CQMM-4020T
QMM-40258 OMM-4025T
QMM-40308 OMM-A030T
QMM-40408 OMM-4040T
SMS-40308T
SMS4075ST
SMS-4100ST
SMS-41505T
SMS-42008T
SMS4250ST
SMS-43005T
SMB-44005 SMB-4400T
SMB-15008 SMB-A500T
SMS-<45010KST
SMS-45015K5T
SMB-43020KS  SMB-4S020KT
SMB-45025KS  SMB-45025KT
SMB-4S030KS  SMB-4S030KT
SMB-45040KS  SMB-43040KT
SMB-43050KS  SMB-45050KT
SME-45075KS — SME-4507SKT
SME-4S100KS  SMF-45100KT
SMF-45150KS ~ SME-45150KT

Capacity
[#A fkvar]
10 0.5
15 0.8
20 11
23 1.4
30 L6
40 22
50 27
75 4.1
100 5,4
150 8.1
200 10,8
250 13.5
300 16,2
400 216
500 271
1848 10
772 15
3006 20
4621 25
54,5 30
7393 40
9241 30
1386,2 75
18482 100
2773 150

Current[4)
Singe Phase 3 Phase
13 08
2.0 1.1
26 15
3.4 19
39 23
5.2 3.0
6.5 38
9.8 5.0
130 7.5
19.6 1.3
0.1 15.1
32.6 18.8
1 26
52,2 30,1
0,2 376
241 13.9
301 2.9
48,2 278
a2 38
723 4.7
96,4 3.0
120.5 09,6
1807 104 3
241.0 1391
301 .4 08,7

@ Ratings and Dimensions of 440V 50Hz Single Phase/3 Phase Capacitor

Type
Single Phase 3 Phase
OMM-40105 QOMM-4010T
QMM-40155 QMM-4015T
OMM-40208 OMM-4020T
OMM-40258 OMM-4025T
OMM-40305 QMM-4030T
QMM-40405 OQOMM-4040T
SMS-40505T
SME-40735T
SMS-41008T
SMS-41508T
SMS-42008T
SME-42508T
SMS-43005T
SMB-44008 SMB-4400T
SMB-45005 SMB-4300T
SMS-45010KST
SMS-45015K5T
SMB-45020KS SMB-45020KT
SMB-45025K5 SMB-43025KT
SMB-45030KS SMB-43030KT
SMB=45040K5 SMB-45040KT
SMB-45050KS SMB-45050KT
SME-45075KS SME-45073KT
SME-45100kS SME-45100KT
SME-45150KS SME-45150KT

Capacity
25
10 0.6
15 0.9
20 1.2
23 15
30 L5
40 2.4
50 3.0
75 46
100 6.1
150 9.1
200 12,2
250 15.2
300 18,2
400 243
500 304
1644 10
2466 15
3288 20
411.0 25
4932 A0
57.7 40
8221 30
12331 73
1644.2 100
24665,2 150

Current[A]
SngePhese 3 Phase
14 0.8
21 12
28 1.6
3.5 20
41 24
5.5 32
6.9 4.0
10,4 6.0
13,8 8.0
0.7 12.0
270 16,0
0 20,0
41,5 239
3.3 39
69,1 399
27 131
.1 197
43,5 2.2
50,8 328
8.2 40,4
90,9 52,5
113.6 5.0
1705 98,4
2273 131.2
3409 196.8

Dimension|mm)
A B W
(kfhes) SPhese (Sobfes)  3Phese
B3y 10 (83) 130 63
G3) 110 (85) 130 63
{110y 110 (1300 130 63
(110) 135 (130} 155 63
{110) 135 (1300 195 63
{110 135 {1300 155 63
105 125 170
105 125 170
130 150 170
135 175 170
175 195 170
205 225 170
255 275 170
180 245 200
220 285 200
205 225 170
255 275 170
180 245 200
220 285 200
240 305 200
' 345 200
30 405 200
30 395 343
300 435 343
555 343
Dimension[mm]
A B W
{Gkhes) IPhese (kfes)  3Phess
G50 110 (85) 130 a3
G3) 110 (85 130 a3
{110y 110 (1300 130 03
(1100 135 {1300 155 63
{110y 135 {1300 155 a3
{110y 135 (130) 155 63
105 125 170
105 125 170
130 150 170
155 175 170
175 195 170
205 225 170
255 275 170
180 245 200
220 285 200
205 225 170
205 225 170
160 225 200
180 245 200
220 285 200
280 345 200
320 AR5 200
280 355 243
320 395 343
430 505 343

409
409
409

153
153
133

EENESEN PN

2EEE

120
153
153
153

» Flease confirm the ratings and dimensions of the products printed in this caue prior to ordering because they may be altered,
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Low Voltage Power Capacitor-SH Type
Automatic Power Factor Control Capacitor Bank

@ Specification

1. Installation Place : Both indoors and outdoors

2. Ambient Temperature for Use : -20 ~ +40%¢ (below 35T average for 24 hours)

3. Altitude : Less than 1000m
4, Painting Color : Munsel No, 5Y 7/1

@ Effects of Installation

Reduced loss from the reduced cument of transformer, enhanced efficiency of current in line due to reduced current and additional

installation thanks to surplus transformer,

High capacity collective installation enables low installation expense per kvar compared with individual installation at terminal,
Concentrative care is possible since series reactor, discharging coil, MCCB, MC, and etc can be installed in one box,

Since serles reactor is installed the front of capacitor, inrush current is prevented, resulting in safe use,

Automatic control is easy and high power factor can be kept constanty,

@ Composition of Circuit

1. Individual Power Factor Corection Method

28

2. Automatic Power Factor Correction Method
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w
Try :
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SR : Series Reactor
DC : Discharge Coi

01 APFC UNIT
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APFC : Automatic Power Factor Gontroller
MCCB : Molded Case Circuit Breaker
M C:Magnetic Contactor



Low Voltage Power Capacitor-SH Type .
Cubicle Type

@ Diagram
1. For Indoor Use 2. For Cutdoor Use

L4
b [F— o |

I:E:'ID EI‘I’EH'ID
] I i s |7 f i
N A N
{ Front View ) { Side View ) { Front View ) { Sicle \View )

@ Ratings and Dimensions of the Bank

Line Voitage  Frequency Rated Capacity Composttion of Dimension [mm] Saries Reactor R
M Hz] [lvar] Unit Capactor A B ¢ [(inclidng discharging coi)
a0 20kvar = 2EA 600 1000 1600 1 Pkvar « 2EA
50 28kvar = 2BA 600 1000 1600 1 Shovar = 2EA
0 30kvar = 2EA 600 1000 1600 1 Bkvar = 2EA 1, For outcoor
000 0 75 O5kvar x 3EA 600 1000 2100 1 Skvar = 3EA g:%ﬂf;}a;h; pon
a0 30kovar = 3BA 600 1000 2100 1 Blovar = 3EA 3 ave sarme, but the
100 50Kvar x 2EA 600 1100 1600 Bkvar x 2EA Gmension of G is
150 S0kvar = 3EA 600 1100 2100 Shvar < 3EA 350mm higher,
200 S0kvar = 4EA 1200 1100 1600 Jvar x 4EA 2 For outdoor
50 S0kvar x 1EA 600 1000 1600 Skvar x 1EA product, the
75 Thkvar x 1EA 600 1000 1800 4 Bkvar = 1EA dimension of D is
200 100 S0kvar » 2EA 600 1100 1600 Skwar x 2EA B+550
N o 150 S0kvar x 3EA 600 1100 2100 kvar x 3EA 3. Series reactor : Dry
440 200 S0kvar = 4EA 1200 1100 1600 kvar < 4EA Type
250 S0kvar = 5EA 1200 1100 2100 Jhvar =« HEA
300 S0kvar = BEA 1200 1100 2100 Skvar < GEA
400 Alkvar = BEA 1200 1100 1600 Skvar = BEA

Motes) 1. Each bank can control power factor with automatic power factor controller,
2. Breaker{MCCB), contact{MC) and protecting relay can be assembled and supplied in bundle,

3. Please consult us prior to production so that the dimensions, composition and supply extent of each bank is appropriate to the feature
of the load and the condition of the site,

» Please confimn the ratings and dimensions of the products printed in this caue priar to ordering because they may be alfered,
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Special Capacitor
A C. Harmonic Filter

Due to rapid increase of devices using Thyristor the generator of harmonics recently, accidents and incidents in electricity has been
increased and became the cause of problems in the operation,

Therefore, the application of fiter facities is unavoidable to prevent the extension of hammonics in the system and prevent accidents by
absorbing the harmonics and rationalize the use of electriciy.

® What is Harmonics?

Cyclic distortion wave is expressed as the sum of sine wave(50Hz), the integral number frequency and major sine wave, integral
number{50Hz) frequency.

This integral number frequency is called harmanic wave and according to the change of amplitude and phase, wave form is changed
resuiting in synthetic distortion,

Combined distortion wave is manifested in distorted sine wave form, This form can be analyzed into one fundamental wave{50Hz) which has
randorm cycle and major sine wave which has integral number frequency or subharmonic frequency,

These sine wave less fundamental frequency are called harmonic and if the frequency of it is higher than the fundamental frequency, it is
called harmonics and if the frequency of it is lower, it is called fractional harmonic wave or subharmanic,

For example, an distorted wave form comprising sine wave type(50Hz) and 5th(250Hz} and 7th{350Hz) wave form is analyzed as following |

m r 7N\
i/ II',I II.-" - ‘:‘r ‘-. - + -"f"l_\ .l;‘lll'. l,-'lnl'. .'Ir \||1 .I-'F'\Il - + |“. il ,--,I I,H.I .'n' l.’\l 'n'.j
\ | A / i (VY AR RVARV AV
‘ \n .'II \\___//
ex) Harmonics = Fundamental Wave +  5TH Harmonics Part - 7TH Harmonics Part
@ The Generator of Harmonics @ Process of Harmonic Filter Engineering
- Thyristor controller - Collecting data(system condition, harmonics spectrum, THD limit)
- Speed controller - Drawing system impedance map
- Low speed starter - Caloulating harmonics impedance and determining fitering order
- Power factor compensator - Harmoric flow calculation
- Rectifier - Simulation
- Arc fumace - Checking abnormal resonance in the system and the possibility of
- Transformer, Reactor harmonics extension
- Nor-linear loads such as rotating devices change the wave form - Designing Switcher PNL, Structure
of the cument which generates harmonics, - Testing the operation after installation

- Test report
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Special Capacitor .
A.C. Harmonic Filter

@ Disturbance by Harmonics
Harmonics generated in the system does not stay at the system, but goes into the entire system of electricity and gives fatal influence on
other electric facllities,

- Qverheating and loss of transformer

- Influx of over current of capacitor and noise

- Instability of control system

- Change of voltage

- Overload of rotator

- BError in the movement of circuit breaker

- Impediment in communication and interfering OA functions

- Heavy cumrent in neutral and low voltage between phase and earthing

@ What is Harmonic Filter?
Harmonic fitter is a device which represses and absorbs the outflow of harmonics generated in the electricity systern, It consists of resistor,

reactor and capacitor,
Basic harmonic fiter consists of lower order(5-13th order) single shunt fitter which is synchronized with the harmonics curent generated,

For other higher order frequency, higher orcler fitter shall be installed, if necessary,

@ Effects of Harmonic Filter
- Improvement of power factor(invalid power in the electricity system is removed, resulting in the improvement of economics)
- Absorption and removal of hanmonics
- Resolving the problem of resonance between inductive and capacitive in the system,
- Keeping the performance and lifetime of the facility high by keeping normal voltage

The effects of contained harmonics current by fiter can be expressed as following :

[
W
: Zsn
lsn’  Vn N s
. ' In y lsn yin
In Ifn - Zin I, L :
() v 7 el Zin vn
K T
I\__. o ,;;'.
¢ L) '
5, E{, i‘? ’-'j
Zfn - 7s In
Vn = " no In=
Zfn + Zsn Yin + Ysn
Zf; Ysn Zsn Y
Isn = . cIn= s In Ifn-—-ln=—r1 < In
Zfn + Zsn Yin + Ysn Zfn + Zsn Yin + Ysn
In : Generated Harmonic Current Zfn  Harmanics Impedance in Filter Facility
Ifn : Harmonic Current Incoming Into Fiter Facility £sn  Harmaonics Impedance in the Power Supply Circuit

lsn : Harmonics Current Outgoing Into Power Supply Gircuit Vn : Harmonics Voltage in Bus
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Special Capacitor
A.C. Harmonic Filter

@ Korea Electric Power Corporation Standard of Allowable Harmonics

Systemic Voltage ~ Less Than66kY  More Than 154kY
Vthd[%] 3% 1.5%

@ Current Distortion Limits for General Distribution Systems (IEEE Std 519-1992)

Maximum Harmcnic Current Distortion in Percent of |
Individual Harmonic Order (Odd Harmonics)

Isc/lc {11 11<h{17 17<he23 23<h(35 35<h TDD
{207 40 20 15 06 03 50
20450 70 35 25 10 05 80
504100 100 45 4.0 15 07 120
1001000 120 5.5 50 20 10 150
31000 150 70 6.0 25 14 200

Even hammonics are imited to 25% of the odd harmaonic imits above
Current distortions that resuit in a dc offset, e,g,, half wave converters are not allowed,

* Al power generation equipment is limited to these values of current distortion regardless of actual lsc/L
where

Isc = maximum shart circuit current at PCC
I = maximum demand load currentifundamental frequency component) at PCC

@ Voltage Distortion Limits (IEEE Std 519-1992)

Bus Voltage at PCC Individual Voltage Distortion [%] Total Voltage Distortion THD [%]
69KV and below 3,00 500
69,001kV through 161KV 150 290
161,001kV and above 1.00 1.50
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Special Capacitor
High Voltage Power Capacitor with Internally Fused

This product was specially developed by our company with our own technology to apply to phase modifying equipment of super high
voltage power line which requires high reliability and transformer faclities which requires special level of safety by connecting with NVS, the
bank protection system, voltage differential method, open defta method and current detection method,

@ High Reliability of Capacitor

Usually capachior bank consists of several capacitor units,
Desirable protection method is to separate and insulate the proper unit D []
capactor or the minimum element in the unit capacitor from power
supply 1o minimize the influence of failure In ank operation,

@ Speedy Separation of Failed Element

Fuse buitt in capacitor is made of specially designed metal material N\/ W\/W\f\/\

which enables it to move at the same time with insulation destruction Y

of diglectric,

Failure elernent current in failure is changed according to the number

of paralle! circuits and usually becomes 15 ~ 20 times of rated current 'W \/\/\/\/\/\/\/\,

which rmakes the fuse move within several cycles after failure,

tirme(S)

03T

1
T
30 100 1000 1msiA)

{ Destruction Probakility Curve )
(NEMA Regulations)

1 1
i} 5C 100 ms

¢ Diagram of Time Feature in Fuse Movement )

@ Prevention of Case Destruction

Usually, case destruction is due to the rise of resclution gas pressure resutting
from inner arc generation in case of capacitor failure,

Fuse built in capacitor is a capacitor which minimizes the impact of failure by
connecting fuses with each element within unit capacitor and separating the
relevant element, as can be seen in the picture above,

It is a world wide trend to use ignitable non PCB insulation ol due to the
problem of polution, Therefore it is an urgent task to secure safety to prevent
big accidents,

Fuse buift-in type capacitor gives no danger such as case destruction since it
separates faled element speedily from the circuit and prevents gas pressure
expansion due to arching with design that capacitor destruction probabilty
curve stays in safety zone under NEMA regulations,
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Special Capacitor
High Voltage Power Capacitor with Internally Fused

® Performance
- Related Standard

- Allowable Current

- Fuse Durability

- Discharge Test

- Fuse Movement Test :

: IEC 593 (Intemal fuse and intemal overpressure

disconnectors for shunt capacitor)
For general test regulations, IEC 6087-1 is
applied.

: It shall endure 1.43 times of rated curent,

It shall endure inrush current in opening and

closing, Normal elements shall endure the
discharged current from failed element, After
fuse movernent between both side of element it
shall endure the rated voltage and surge
vofiage,

: After rated voltage x 1.7 (VDC) charged, let the

impedance in the discharging closed circuits
reach near 0 to discharge rapidly, There shall be
no more than 1wire broken amongn
demagnetizers,

Induce the first movement of fuse at 0.9 times of
rated voltage and increase the voltage and
induce second movement of fuse within 2,2
times of rated voltage, When the case is

{ Diagram of Inner Circuit of Power Capacitor
with Internally Fused)

opened, the fuse shall endure 3.5 times of rated voitage for 10 seconds,

| Lifetime of Capacitor

When the voltage increase of the element connected in parallel does not give influence after the movement of fuse buit-in, the number of
series and parallel cireuits shall be calculated,
Also, special material is used for fuse so that the loss generated from the material can be disregarded,

Raliability Internal Fuses
1 — ] "'-q__\u
o _‘-‘-_'_\-\ \\\‘
D:S A
Traditional Desian N
04 Il \
N
02 N
0
01 1 10 20 30
Years

{ Comparison of reliabiity Between Fuse Buit-In Capacitor
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and General Capacitor )

The basic concept of fuse built-in capacitor is that big-unit
capacitor, Capacitor is divided into small capacity for individual
protection for segment units to increase reliakility,

The picture on the left shows the comparison between bank by
existing unit capacitor and bank by fuse built-in unit capacitor,



Special Capacitor .
Low Frequency Induction Fumace Capacitor

This product was developed by our company in 1977 with the purpose of rationalizing power supply by improving heating efficiency and
power factor of low frequency induction fumace, This product uses polypropylene film and aluminum thin fim or metalized fim which has
excelent voltage resistance and contains specially produced compasite oll, resutting in high reliability,

@ Specification
- Installation Place : Indoors
- Ambient Temperature for use : -20°C ~ + 40T (below 35 average for 24 hours)
- Performance

gjm-rm 59% ~ +15% (et 20%)

Insulation Resistance Mare than 1000 M2 between batch terminal and case (below 20)

Withstand Voltage There shall be no abnormalities after 10 seconds of 2,0 times of rated voltage between mutual terminals
Insulation Level The voltage to be apglied is 2Ly, + 2kV or 3kV, whichever is the higher, for 10 s

Max, Voltage for Use Less than 105% of rated voltage : within 12 hours among 24 hours

Max, Current for Use Less than 120% of rated capacity (iess than 60 Hz), 115% of rated capacity (mare than 60Hz)

Loss Less than 0.35% (rated voltage, 20T}
Oil Leakage Mo ail leakage when it & left in constant temperature fub for 2 hours at 65+ 3%
Temperaturs Rise Less than 30 deg. lat rated voltage, 30T)
Painting Color Mursell no, 51 7/1
@ Diagram

4-1 5 BLOTE
Wz [32]5;—5[5:5
R4ad ]
o
i H H i 1
£l j i;__ !
L.
5
o
—T e L = —_—
INHER CONNECTION MMER CONNECTION INNER CONNECTICHN
=] &) ca ] Ei i [T B - |

o o e @ a
. —_— — [

e F
|.
—
L] = =
iC o CAPACITOR C - CAPACITOR
F = SAFETY DEVICE F : BAFETY DEVICE
Figure 1. Figure 2. Figure 3,
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Special Capacitor
Low Frequency Induction Furnace Capacitor

@ Ratings and Dimensions

Capacity ~ Voltage Phase Freguency  Rated Capacity
[kvar] M [Hd [kvar]
50 630 1 50 50

440 1 50 11,1422.2+66, 7
100 600 1 50 50+50
630 1 50 100
800 1 50 100
150 600 1 50 50+100
800 1 50 150
600 1 50 200
750 1 50 25+40+135
00 1000 1 50 30+60+110
1000 1 50 1004100
1200 1 50 25+25+150
1200 1 50 B0+50+100

Type

SMFL-BB050KS
SMFL-46100KS
SMFL-66100KS
SMFL-B6100KS
SMFL-85100KS
SMFL-B6150KS
SMFL-86150KS
SMFL-B8200KS
SMFL-78200KS
TAFL-1068200KS
TAFL-106200K5
TAFL-126200KS
TAFL-126200K5

BEREEEEBEE88. >

Dimension [mm]
B C D
153 280 356
153 300 465
135 380 455
153 380 455
153 470 545
135 500 &75
153 &40 715
153 660 735
153 580 655
153 840 915
135 610 685
170 480 555
170 480 558

205
205
206
205
205
205
295
255
255
295
295
205
205

200
65
100
200
200
100
200

200
65
65
100
65
65

» Please confirm the ratings and dimensions of the products printed in this caue prior to ordering because they may be altered,
» Plzase fill the order from on the reverse side and contact us if you need other products than shown in this catalogue,
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Special Capacitor .
Water Cooling Capacitor

This product is specially designed to accommodate high capacity to be easily
used for matching circuit of high frequency induction fumace device,

For dielectric, polypropylene film and capacitor peper was used together and
aluminium fol electrode of non induction method was used. For insulating of,
non PCB dielectric was impregnation resulting in stable and excellent feature,
For cooling method, it was designed that cooling water can absorb the heat
generated from the inner dielectric loss,

To make matching circuit easy when inductive load is changed, capacity was
divided into proper capacity and lead bushing was treated,

The material of case is non magnetic aluminum to minimize induction loss due
to high frequency electric field. The loss of capacitor itself is about 0,1%,

Water temperature rise is less than 4 deg. for maximum unit capacitor capacity
(quantity 5 min,),

Allowable load power is 1,05 times of rated voltagefwithin 1 hour among 24
hours) and maximum allowable current is 1,35 times of rated current,

High frequency water cooling capacitor does not contain discharging resistor
since they are connected o high capacity cail circuit in parallel,

When capacitor is input into creuit again, the allowable limit of residual voltage
in capacitor is DG voltage which is within 10% of rated voltage and knut
tightening strength &t terminal is less than 200kg - cm,

Stream Flow
@ Rate and Performance {2 fmind
Installation Pace Oy indoors 1 w1 K2
Temperature of Cooling Water  Cooling water exit temperature less than 451 nt “
Ambient Temperature Mare than 0C o K4
Allowable Capacity Tolerance  Within £ 10% of rated capacity »
Withstand Voltage 215 times of rated woltage, 10 seconds T /
Flux of Cooling Water More than 51 per minute s Mirirnum
Pressure of Cooling Water Less than 10 kg/em®
. . a7 . .
Safety Device Thermostat contact capacity (250VAC, 7 54) ﬁi‘i";",’“’;ﬁﬂ. ?_‘ u::w'm Call
Case Aluminium non paintad product 11
02 04 06 08 10 12 14 Pressure
[ka/cm®)

¢ Head Loss and Cooling Water Quantity Curve )

@ Cautions in Use

Since the outer case of capacitor is unilateral electrode, please be sure fo use insulation rack in installation,

When more than 2 capaciors are installed in parallel, the interval between side and side shall be more than 35mm,
The flow quantity of cooling water shall be more than 51 /min,

In case when capacitor is kept at subzero temperature, remove the water entirgly from copper pipe,
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Water Cooling Capacitor

@ Diagram

Thermastat

-E- X353
O & iRy

ok

Figure 1,

Figure 3,

@ Ratings and Dimensions
Frequency Rated Voltage Rated Capacty Total

H4 VAC fovar] A 1 2
960 a00 450 17 5 8
960 1000 480 80 13 13
1000 1250 750 76 3 3
1200 1250 1200 102 - -
2000 1250 300 15 768 76
3000 400 300 100 7 13
3000 a00 1000 84 21 A
3000 1250 1200 40 3 3
3000 1250 1200 40 2 2

3

¥
ho—o I
I R
R
£ b 4
ci3 B3
Figure 2,
Eﬂnm
5 oo @]«
o009 @]

%, 506 S0B S8 ~
2.LL.LE S
o,
o ] L_l 83
Figure 4,
¢ F Per Saction Dimension [mm)
Figure

4 5 6 7 8 A B
44 44 - 1367 3302 3082 1
a7 - - - - 1046 3302 3082 3
3 13 13 19 19 1046 3602 4280 4
17 17 17 17 17 1046 3302 3982

- - - - 1367 2000 3680 2
53 - 1046 2000 2680 3
21 - - - 1046 3302 3082
3 7 7 7 7 1046 3302 3082 4
2 6 6 10 10 1046 3302 3982

» Pleasa confirm the ratings and dimensions of the products printed in this caue prior to ordering because they may be altered,
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Special Capacitor .
Surge Absorbing Capacitor

This product was developed by our company in 1976 to absorb and reduce surge which may be generated when the breaker is open or
closed and lightning surge which may be delivered by connecting transmission line and ground, Its diglectnc is polypropylene film which has
excelent withstand voliage and good quality capacitor paper and it also contains specially produced composite oil, In 1986, new C-R type
Capacitor into which series resistance was inserted was developed to improve electric feature,

@ Specification
- Installation Place : Both indoors and cutdoors
- Ambient Temperature for Use : -20T ~ +407 (below 35T average for 24 hours, below 25T average for 1 year)
- Performance

me -5% ~ +15% (at 20°¢), less than 108% of unbalanced rafio between phases

Less than 110% of rated voltage : within 12 hours amaong 24 hours
Less than 115% of rated voltage : within 30 minutes among 24 hours
Max, Voltage for Use Less than 120% of rated voltage : within & minutes
Less than 130% of rated voltage : within 1 minutes
Less than 182% of rated vottage : within 2 seconds
Max, Current for Use Transient current 130% of rated current allowed

Batween terminals an line and between batch termingl ine and case Cireuit Voltage

Line Voitage Test Voltage
3300y 16KVAC (1min ) 45KVDC (10sec )

Withstand Voltage 6600V 92KVAC (Imin)  BOKVDC (10sec)
11000V ZBKVAC (1min ) S0KVDC (10sec)
220000 SC0KVAC (1min ) 150KVDC (10sec,)

Loss Less than 0.5% (rated voltage, 20C), for C-R type, less than 0.6 %

Temperaturs Rise Less than 10 deg. fat rated voltage, 35T)

O Leakage Mo cil leakage when all parts of Capacitor is heated untl it reaches 707

PFainting Color Munsel no, 5 71

Reference Standard JEM 1362 (1999)
@ Diagram

(AHIDT1EE (A+101146
(4+66)+3 ‘ _ 1A+68)£3

2-15x20 SLOTE LE]

R CIOIO)

0
100£2
B3

10042

B3

4-15x20 SLOTSE

»

Figure 1, Figure 2,
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Special Capacitor
Surge Absorbing Capacitor

IMHER CONMECTION

i B

C-R type C type [14-10080)
Figure 1,
® Ratings and Dimensions
Rated Violtage .

NAC) Rated Capacity Type i
3300/ ,3 05w = 3 THFE-T3018T 430
3300/ 3 0055 = 3 THF-T30015TCR 430
3300773 01w % 3 THF-T3003TCR 430
3300/3 08w %3 THF-T3024T 430
6600/ 3 005 = 3 THF-TBOO15TCR 430
600/ 3 01w =3 THF-TEOOITCR 430
6600 /3 01w = 3 THFE-TBOCAT 430
13200/ 73 02uF %3 THF-T13006T 630
13800/ 3 01w % 3 THF-T13003TCR 630
22900/ 3 01ur TBF-T23001SCR 430
13800/ 73 0.3ur THF-T130035 430
24000/ 3 0.2uF THF-T240025 430
24000/ 3 0.4ur THF-T240045 530

TEARMINAL DETAIL

B
115
115
115
115
115
115
115
135
135
135
135
135
135

INMER CONNECTION

H%I_ J"I_ G CAFACITOR
. T___‘: FT___: tRESIETOR

G- type C type
Figure 2

Dimension [mm)

c D E F
270 455 315 180
250 435 35 150
220 405 315 150
270 455 315 160
220 405 35 180
250 435 35 150
250 435 315 180
340 610 400 225
390 620 400 225
240 510 400 -
340 570 360 -
340 610 400 -
450 720 400 -

» Please confirm the ratings and dimensions of the products printed in this caue prior to ordering because they may be altered,
P Flaasa fill the order fram on the reverse side and contact us if you need other products than shown in this catalogue,

.g.,, 1
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Special Capacitor .
Surge Absorbing Capacitor

® Principle and Application

To explain the effect of surge absorbing capacitor, the rotator is expressed as intensive equivalent resistance R as in the figure A, In paraliel
with this, on the circuit to which the protecting Capacitor is connected, V. = EH(t) traveling wave invaded from line of surge impedance Z.,
Then, when terminal voltage of R and C is Ve, the current Ip &t P point is

dVr_' +ivc = %(2“3-‘30)

Ip=C
P dt R

9d _p v, =EeH () Itis

To rearrange this expression i

PVe +(ﬂ)vc - %H(ﬂ

CRZ
oL - aitis

2Eo 1 2Fo -
Ve = 2B xS ) = 252 (e ) HO)

When Z and R is constant and C is changed, the terminal voltage of the rotator Ve is as in the figure B, From this, it can be seen that the
wave height value is reduced according to the value of C or R, When R = e and C=0.3 «F, the terminal voftage of the rotator is reduced to
1/2 of invasion wave, which shows the effects of surge absorbing capacitor,

v m
I
Figure A, J
: T [ Ve
=
Voltage g E& it}
\\ R >R
~ R Ci <Gz
N Re— Cf <C:
\‘\
[—]
I ’Zg A N
o ’ // \\
~
£
10 20 30 40 50 60
Time (us)
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Special Capacitor
Grounding Capacitor

This product was developed by our company in 1975 to improve capacity between  distribution line and earth by connecting the 2nd
winding distribution line of insulation transformer and earth, It uses polypropyiene film which has excellent insulation abiity and good quality

capactor paper as dielectric and contains specialy produced composite ol to improve electric feature,

@ Specification

- Installation Place : Both indoors and outdoars
- Ambient Temperature for Use : <201 ~ +407 {below 357 average for 24 hours, below 25T average for 1 year)

- Performance
Allowable

Capacity Takerance

Max, Violtage for Use

Max, Currert for Use

Withstand Voltage

Loss
Temperature Rise
Oil Leakage
Painting Color

Reference Standard

@ Diagram

42

-5% ~ +15% (gt 207), less than 108% of imbalance ratio betwesn phase

Laas than 110% of rated voltage @ within 12 hours among 24 hours
Less than 115% of rated voltage : within 30 minutes amery 24 hours
Less than 120% of rated voliage : within 5 minutes

Less than 130% of rated voltage : within 1 minute

Less than 182% of rated voltage : within 2 seconds

Transient current 130% of rated cument allowed

Between terminals on line and between batch line temminal and case

Line Voltage Test Voltage
3300V 10KVAC (1min)  30KVDC (10sec)
6600V 16KVAC (1min)  45KVDC (10sec)

Less than 0,35% (rated voltags, 201)

Less than 25 deg. (st rated voltags, 361

Na oil leakage when all parts of Condenser is heated until it reaches 701
Munsel no, 5Y 71

JEM 1362 (1999)

53145 - TERMINAL DETAIL

AFNEE

A0

<
®)
@)

41520 SLOTS

L_—_—>.‘_j BUS WIRE
(14-10080)

TERMINAL CAP INNER CONNECTION

B2

G CAPACITOR



Special Capacitor .
Grounding Capacitor

@ Ratings and Dimensions

Line Voltage Rated Capacity Tye Cimension [mim]
M [kver] A B
3300 10 TBF-T36010Y 490 675
6600 10 TBF-TEE010Y 290 475

p Please confirm the ratings and dimensions of the products printed in this caue prior to ordening because they may be alfered,

® Principle and Application
In 3 phase circuit, for 1 line grounding, grounding current is calculated with the expression below,

Ig=3j@wCEa = /3 E X27f{C

Ig * Grounding Current [A] E ! Line Voltage [V]
Ea : Phase Voltage [V] C : Equivalent Ground Capacitance (C = Ci + Cz)

Ies (Ground fault current Ig in figure A - charged current after zero phase current transformer (ZCT)) passes the zero phase current
transformer, Therefore, ground fault current Lg, passing ZCT can be calculated with the expression below

Igy =J3E X2x X XCs

When the distance between transformer and ZCT is small, ground capacity in line is small and penetration ground fault current lg; is not
enough to move circuit breaker, Therefore, use capacitor for earthing to improve ground capacity in line,
For example, when E=3300V, C .= 0.5 £F, and f=60Hz in figure B, ZCT penetration ground fault current is as following :

Ig =3 %3300 %27 %60 % 0,5%10°° = 1 08[A]

Since detecting current of grounding breaker is selected to be 0.1 ~0.8A, it is good to select the value of C, to be more than this value,
{C.is equivalent to 1 phase and in case of C, =0.5 xF, capacitor for grounding of 0.5 «#F % 3 is to be selected)

Grounding Transformer 0ce
Figure A, -g . . o ZCT . .
e
I\ / - - T 1 - -
Y | T
- - - L1 - -
L ] o
. . AT
Grounding Capacitor | - - : A BT
. :
L4 L4 ¥
70T Grounding Accident
Figure B, ‘\ ‘:‘. . \ :'/_ . /}K >
. | - Iu] /*’
Ci Cz P 1
ot ¥ lg2 : '
el v lce
A, [+]
\ A
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Special Capacitor
Pulse Power Capacitor

® Use

The use of this capacitor is wide in the area of power supply device for tests VG, ICG, Mark Generator, power supply for L-C resonance
circuit and small scale power supply for fusion study ) and  power supply pulse power (state of the art medical instrurments, rock destruction
and pulse laser) and recently, households which use this capacitor have been rapidly increased,

Since high energy density capacitor for pulse power is the key part of aircrafts (fighter, artificial satellite and passenger airplane),
electronic/electric heat chemical gun, high efficiency laser and high efficiency munitions such as radar, the supply of this product was difficult
since the industrialized countries regulated the outflow of technology, But, recently our company mass produced the capacitor resutting in
smooth supply of the product,  In 1997, 11kKVDC 150 xF 9kJ rated capacitor for energy storage was developed with our own technology
and delvered them for power supply of simple composite test facility and s performance has been recognized,

Several capacitors were also installed at heavy electro mechanics manufacturers in Korea and are used for test facilties,

Hold 'I'|me Digcharge Time Rest Time > 10min

ol o Operating Cycle

A

* Charge ™

Time L Voltage Reversal ym
- —— Fi o Is
1 Charge/Discharge cycle _ _
. -Ql-\‘/- : ot
B LT r_m—‘ ; 'J o Lk
ﬁ%@___@l =[ —+ 5 mor
= - Araa3 =
|
_.._L_;-ik_.__
I
El
| B E—
Figure 1, Figure 2,

@ Pulse Power Low loss Capacitor

This product uses polypropylens film which has excellent withstand voftage and good quality capacitor paper as dielectric and containg
refined impregnation oil, resuting in high reliability. To minimize inner inductance, it employs non inductive solder for reducing self
inductance,

- Installation Place : Indoors

- Ambient Temperature for Use : -10T ~ + 407 (below 35T average for 24 hours)

- Performance
Allcwable
A -10% ~ +1
by T 0% ~ +10% {at 207C)
Insulation Resistance  Maore than 1000 M2 betwean batch terminal and case (below 207
Loss Less than 0.35% (at 20%)
Withstand Voltage  Rated voltage x 1.2 times, for 60 seconds betwiean terminal and case
Ol Leakage No oil leakage when it is left in constant temperature fub

for 3 hours &t 807
Painting Color Munsel no, 5Y 711
Seff Inductance Max, 150nH
Duty Cycle Pause for more than 10 min, per charging/discharging
Voltage Reversal 20% ~ 90%
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Special Capacitor .
Pulse Power Capacitor

@ Ratings and Dimensions

Rated Voltage Capacity  Joule Dimension{mm) Approdmate

[VDC] [F) J L% A B G D E F G Veghthkg N
il 150 908 TAF-T111508 810 995 1680 315 370 424 228 0.7
40 0m 0o TAF-T400018 190 375 1s 35 4300 496 300 208 Steel
11 880  TAF-T40011S 560 745 170 530 530 583 300 718 1 Case
‘00 05 250  TAF-TI00001S 390 660 135 450 530 583 380 426
10 500  TAFTIOOOOIS 690 690 135 450 530 583 380 734
25 03 009 TAE-250013 - - - - - - - B.7 5 Plastic
100 01 050 THE-100001S - - - - - - - 75 Casa

» Flease confirm the ratings and dimensions of the products printed in this caue prior to ordenng because they may be altered,

@ High Energy Density Pulse Power Capacitor

With metalized polypropylene film made through metalized technology and good quality capacitor paper as dielectric, this product realized
high energy density, high reliability and long lifetime,

- Installation Place : Indoors

- Ambient Temperature for Use : 10T ~ +40%¢ (below 35 average for 24 hours) o
- Performance - ‘q_'!;
me 108% ~ +10% (at 2010)
Insuilation Resistance  More than 1000 M2 between batch terminal and case {below 20
Loss Less than 0.35% (rated voltage, 20t)
Withstand Voltage  Rated voltage x 1.2 times, for 80 seconds between terminal and case

} Mo ol leakage when it is left in constant temperature tub
o 9 for 3 hours at 80

Painting Calor Mursel no, 5Y 7/1
Seff Inductance Max, 150nH
Duty Cycle Pause for more than 10 min, per charging/discharging

Votage Reversal  20% ~ 90% L

Lifetime When voltage reversal is 20%, more than 2,000 times \

]

@ Ratings and Dimension

RatedVotage ~ Capacty  Energy Densty Type Dimension ] Approirale
[VDC] [4F] kgl A B c  Wegnt kgl
20 200 333 SDF-T202008 620 660 30 120 3

» Please confimn the ratings and dimensions of the products printed in this caue priar to ordering because they may be alfered,

@ Necessary Information in Ordering

- Gapacity and allowable tolerance capacitor - Charging time and hold time
- Rated voltage and voltage reversal (%) - Maximurn current (kA) in discharging and discharge time
- Required lifetime and 1 time charging/discharging cycle
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QMC / AMC Series are metalized polyproylene fim capacitors these are designed
primarity for use in motor run applications atthough they are also used in AC power
supplies, The low dielectric losses, the inherent “self healing™ propety, and the
greatly increased microfarad per unit volume make these designs ideal where
relizbiity and small size are essential,

@ Specification

Capacitance 1 See table

Capacitance Tolerance 1 =5%

Rated Frequency : 50Hz/60Hz

Rated Voltage : See table

Permissible Temperature 1-25¢ ~ +85%

Withstanding Voltage

ltems Test Voltage (RMS) VAC Applying Time sec,

Betwesn Terminals Rated Voltage = 1,75 10
Between Terminals (tied together) Rated Voltage = 2 + 1000 10
and Case (Minimum 2000)

Insulation Resistance : Between the collected terminals and the case, 2000M @ or greater (at S00VDC)

Dissipation Factor :0.1% Max,_ at 60Hz, 20

Seal Ability : There shall be no ol leaks even if left 1 hour under a constant termperature of 857

Intermal Protection : Pressure sensitive interrupter

Fault Curent : 10000AFC

Reference Standard (EN 80252, KS C 4805, JIS C 4908

® Mounting Considerations For The Pressure Sensitive Interrupter )
. L . (a) Vertical Clearance
The proper cperation of the pressure sensitive interrupter requires that the o0
cover be alowed to bulge without restraint, :T[ % £
If this expansion is restricted it may interfere with the pressure sensitive
interrupter mechanism, The following should be considered when
maounting capacitors containing the pressure sensitive intemupter,

There must be a clearance of at least 0.5 inches (12.7mm) between the ib) Cut - Out Clearance
fops of the terminals and / or the assembled wire connector and a plane
perpendicular to the capacitor termingls, In addition, care should be taken
o ensure that there stil is adequate electrical clearance between the
terminals and the overnead surface afier pressure sensitive interrupter
operation,

A I 1 B
— e 7 C——
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QMC/AMC Series

® Dimensions of QMC

Voltage : 450VAC
No, Capa, Part No, Casa Dim,
[#F) Himm] - Lfmm]

1 3 QMC-45H0308 | 55 68

7 5 QMC-45H0508 | 55 68

3 75  QMC-45H075B[ 55 68

4 10 QMC-45H1008 55 68

5 12 QMC-45H1208 55 68
6 15 QMC-45H1508 85 78 o
7 20 QMC-45H200B ] 85 78 H
8 05  QMC5H250B[] 75 88 "
g 30 QMC-45H3008 | 85 98

10 35 QMC-45H3508 | 95 108

1 40 QMC-45H400B1 1 100 113

12 45 QMC-45H450B[ 1 110 123

13 50 QMC-45H500B1 1 125 138

AMP #250 SERIES

Voltage : smvgfp ) . . E’ :

MO, Part No,

[#F] Himm]  Ljmm]
1 3 QMC-37HO308 | 55 68
7 5 QMC-37H0508B| 55 68
3 75 QMC-37H075B [ | 55 68 i | 3
4 10 QMC-37H100B | 55 68 i | 2
5 12 QMC-37H120B| 55 68 Ll ST z
6 15 QMC-37H1508 | 55 68 ; '
7 20 QMC-37H200B | 55 68 e :
8 25 QMC-37H2508 | 75 8s
9 30 QMC-37H300B | 75 88 |
10 35 QMC-37H3508 | 75 88 50+1.5
1 40 QMC-37H4008 85 98
12 45 QMC-37H4508 95 108
13 50 QMC-37H5008 95 108

» Note : [ |— Teminal sytle



QMC/AMC Series

® Dimensions of AMC
Voltage : 450V

CAPA, Part No. Case DIM.
[#A o [mm] Himm] Limm]

1 0715 AMC45H007150B 50 65 78
2 10115  AMC45H010150B 50 65 78
3 1515 AMC45H015150B 50 65 78
4 1815 AMC45H018150B 50 65 78
5 2015  AMC45H020150B 50 85 78
6 2515 AMC45H025150B 50 65 78
7 3015 AMC45H030150B 50 65 78
8 3515 AMC45H035150B 50 65 78
9 4015 AMC45H040150B 50 65 78
10 4515  AMC45H045150B 50 65 78
11 50115 = AMC45H050150B 50 65 78 -
12 5515 AMC45H055150B 50 65 78
13 60/15 AMC45H0B01S0B 50 75 88
14 6515 AMC45H065150B 50 75 88
15 7015 AMC45H070150B 50 75 88
16 7515  AMC45HO75150B 50 75 88
17 8015  AMCAM5HOBO1S0B 50 75 5] AMP #250 SERIES
18 8515 AMC45H085150B 50 75 88 |
19 9015  AMC45H090150B 50 75 88 L] [FA[+]f
20 9515  AMC45H095150B 50 75 88 0 : _ : )
21 1015  AMC45HI00150B 50 75 88 '
22 1115 = AMC45H110150B 50 75 88
23 12/15  AMC45H120150B 50 85 98 . .
24 1315 = AMG45H130150B 50 85 98 ! i ki
25 14115 = AMC45H140150B 50 85 98 i ; b
%6 1515  AMC45H150150B 50 8 98 | MARKING | | =
27 07/20  AMC45H007200B 50 75 88 | !
28 10/20 AMC45H010200B 50 75 88 oot !
20 1500  AMC45HO15200B 50 75 88
30 1820 AMC45HO18200B 50 75 88
31 20/20 AMC45H020200B 50 75 88 - - =
32 2520  AMC45HOZ5200B 50 75 8B - ESE -
33 3020 AMC45H030200B 50 75 88
34 3520 AMC45H035200B 50 75 88
35 4020  AMC45H402008B 50 75 88
36 4520 AMC45H045200B 50 75 88
37 50/20 AMC45H050200B 50 75 88
38 5520 AMC45H055200B 50 75 88
39 6020 AMC45H060200B 50 75 88
4 6520  AMC45H065200B 50 75 88
41 7020  AMC45HO70200B 50 85 98
42 7520 AMC45HO75200B 50 85 98
43 8020 AMC45H080200B 50 85 98
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Voltage : 450V

CAPA,
[#F]
85/20
9.0/20
95/20
10/20
11/20
12/20
13/20
14/20
15/20
0.7/25
1.0/25
15/25
1.8/25
20/25
25/25
3.0/25
35/25
4.0/25
45/25
50/25
55/25
6.0/25
6.5/25
7.0/25
7.5/25
8.0/25
85/25
9.0/25
72 9.5/25
73 10/25
74 11/25
75 12/25
76 13/25
14/25
15/25
0.7/30
1.0/30
15/30
1.8/30
20/30
25130
3.0/30
3.5/30

NO.

283UV 2BELLFELEB28EE58866 8

g3z

® Dimensions of AMC

Part Mo,

AMC-45H085200B
AMC-45H090200 B
AMC-45H095200B
AMC-45H100200B
AMC-45H1102008
AMC-45H120200B
AMC-45H130200B
AMC-45H1402008
AMC-45H150200B
AMC-45H007250 B
AMC-45H010250 B
AMC-45H015250B
AMC-45H018250 B
AMC-45H020250 B
AMC-45H025250B
AMC-45H030250 B
AMC-45H035250 B
AMC-45H040250 B
AMC-45H045250 B
AMC-45H050250 B
AMC-45H055250B
AMC-45H060250 B
AMC-45H065250 B
AMC-45H070250B
AMC-45H075250 B
AMC-45H080250 B
AMC-45H085250B
AMC-45H090250 B
AMC-45H095250 B
AMC-45H100250B
AMC-45H110250 B
AMC-45H120250 B
AMC-45H130250B
AMC-45H140250 B
AMC-45H1502508
AMC-45H007300B
AMC-45H010300B
AMC-45H015300 B
AMC-45H018300B
AMC-45H020300 B
AMC-45H025300B
AMC-45H030300B
AMC-45H035300 B

@lmm] Hmm] Limm]

EE8888888885888888588288888388888888388888388

Case DIM,

R R R R R R S SR e R R SRR AR R R RRERIIIREEERREER

88
98
g8
g8
98
98
108
108
108
88
88
88
98
98
g8
98
98
98
98
98
g8
98
98
g8
98
108
108
108
108
108
108
108
108
13
13
g8
98
98
88
98
g8
108
108

SEESEREEREERBRESZ

1
102
103
104
106
106
107
108
109
110
111
112
113
114
115
116
117
118
118
120
121
122
123
124
125
126
127
128
129

(A
4.0/30
4.5/30
5.0/30
5530
6.0/30
6,5/30
7.0/30
7.5/30
8.0/30
85/30
9.0/30
9.5/30
10/30
11430
12/30
13/30
14430
15/30
0.7/35
1.0/35
15/35
1.8/35
20/35
25/35
3.0/35
35/35
40/35
45/35
5.0/35
55/35
6.0/35
6.5/35
7.0/35
7.5/35
80/35
B5/35
9.0/35
95/35
10/35
11/35
12/35
13/35
14/35

QMC/AMC Series

Part Mo,

AMC-45HC40300B
AMC-45H045300B
AMC-45H050300B
AMC-45H055300B
AMC-45H060300 8
AMC-45H065300B
AMC-45HO703008
AMC-45H075300B
AMC-45H080300B
AMC-45HC85300B
AMC-45H090300 8
AMC-45H095300B
AMC-45H1003008
AMC-45H110300B
AMC-45H120300B
AMC-45H130300B
AMC-45H1403008
AMC-45H150300B
AMC-45HC07360 B
AMC-45H010350 B
AMC-45H015350B
AMC-45H018350B
AMC-45H020350 8
AMC-45H025350B
AMC-45HC30350 B
AMC-45H035350 8
AMC-45HC40350B
AMC-45H045350 8
AMC-45H050350 B
AMC-45H055350B
AMC-45HCE0350 B
AMC-45H065350 8
AMC-45HO70350B
AMC-45HO753508
AMC-45H080350 B
AMC-45H085350B
AMC-45HC90350 B
AMC-45H095350 8
AMC-45H100350B
AMC-45H1103508
AMC-45H120350B
AMC-45H130350B
AMC-45H140350B

Case DIM,

o] Hmm] - L

BB 888888888888 8588388888888888888888888888

EEEEEEERE R

108
108
108
108
108
108
108
108
108
108
13
113
113
13
123
123
123
123
108
108
108
108
108
108
108
108
13
113
13
113
113
13
123
123
123
123
123
123
123
123
123
138
138
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QMC/AMC Series

® Dimensions of AMC
Voltage : 450V

NO. CAPA, Part No, Case DIM, NO. CAPA, Part No. Case DIM,

[A a [mm] Hjmm]  L[mm] [#F @fmm] Hjmm] L{mm]
130 15/35 AMC-45H150350B 50 125 138 173 80/45 AMC-45H080450 B 50 125 138
131 0,7/40 AMC-45H0074008 50 110 123 174 8.5/45 AMC-45H085450 B 50 125 138
132 1.0/40 AMC-45H010400B 80 110 123 175 90/45 AMC-45H090450 B 50 125 138
133 1.5/40 AMC-45H0154008 80 110 123 176 95/45 AMC-45H095450 B 50 125 138
134 1.8/40 AMC-45HD184008 50 110 123 177 10/45 AMC-45H1004508 50 125 138
135 20/40 AMC-45H020400B 50 110 123 178 11/45 AMC-45H110450B 50 125 138
136 2.5/40 AMGC-45H025400 B 50 0 123 179 12/45 AMC-45H120450 8 83 95 108
137 3.,0/40 AMC-45H0D304008 50 110 123 180 13/45 AMC-45H1304508 63 95 108
138 3.5/40 AMC-45H035400B 80 110 123 181 14445 AMC-45H140450B 83 a5 108
139 4.0/40 AMC-45H040400B 50 10 123 182 15/45 AMC-45H150450 B 83 a5 108
140 4.5/40 AMC-45HD45400 8 50 110 123 183 0.7/50 AMC-45H007500 B 50 125 138
141 5.0/40 AMC-45H050400B 50 110 123 184 1,060 AMC-45H010500B 50 125 138
142 5.5/40 AMGC-45H065400 B 50 0 123 185 1.5/80 AMC-45H0156008 50 1256 138
143 6.0/40 AMC-45HD60400 8 50 110 123 186 1800 AMC-45H018500 8 50 125 138
144 6.5/40 AMC-45H065400B 80 110 123 187 20/50 AMC-45H020500B 50 125 138
145 7.0/40 AMC-45H0704008B 50 10 123 188 25/50 AMC-45H025600B 50 125 138
146 7.5/40 AMC-45HITH4008 50 110 123 189 30750 AMC-45H030500 B 50 125 138
147 8.0/40 AMC-45H080400B 50 125 138 180 3550 AMC-45H035500B 50 125 138
148 8.5/40 AMGC-45H085400 B 50 1256 138 191 40/50 AMC-45H040600 8 50 1256 138
149 9.0/40 AMC-45H0904008 50 125 138 192 4550 AMC-45H045500 B 50 125 138
150 9.5/40 AMC-45H095400B 80 125 138 193 50/50 AMC-45H050500B 50 125 138
151 10/40 AMC-45H100400B 50 125 138 194 55/50 AMC-45H055500B 50 125 138
152 11/40 AMC-45H1104008 50 125 138 195 6.0/50 AMC-45H0B0500 B 50 125 138
153 12/40 AMC-45H1204008 80 125 138 196 6.5/50 AMC-45H085500B 50 125 138
154 13/40 AMC-45H130400B 50 125 138 197 7.0/50 AMC-45HOTOS00B 83 95 108
155 14/40 AMC-45H1404008 50 125 138 198 7.5/50 AMC-45H0TEE00 B 63 95 108
156 15/40 AMC-45H150400B 50 125 138 199 8050 AMC-45H080500B 63 a5 108
157 0.7/45 AMGC-45H007450 B 50 0 123 200 85/50 AMC-45H085600 8 83 95 108
158 1.0/45 AMC-45HD104508 50 110 123 2M 90750 AMC-45H090500 B 63 95 108
158 1.5/45 AMC-45H0154508 80 110 123 202 9.5/50 AMC-45H095500B 83 a5 108
160 1.6/45 AMC-45H018450B 50 10 123 203 10/50 AMC-45H1005008 83 a5 108
161 2.0/45 AMC-45HD20450 8 50 110 123 204 11/50 AMC-45H1105008 63 95 108
162 25045 AMC-45H025450B 50 110 123 206 12/50 AMC-45H120500B 63 a5 108
163 3.0/45 AMGC-45H030450 B 50 1256 138 206 13/50 AMC-45H1306008 83 95 108
164 3,545 AMC-45HD35450 8 50 125 138 207 14/50 AMC-45H140500 8 63 100 n3
1685 40045 AMC-45H0404508 80 125 138 208 15/50 AMC-45H150500B 83 100 113
166 4.5/45 AMC-45H045450 B 50 125 138
1687 5,0/45 AMC-45HD50450 8 50 125 138
168 5.5/45 AMC-45H055450B 50 125 138
169 6.0/45 AMGC-45H060450 B 50 1256 138
170 6.5/45 AMC-45H065450B 80 125 138
171 7.0/45 AMC-45H070450B 80 125 138
172 7.5/45 AMC-45H075450B 50 125 138
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RMES Series

The RMES Series capacitors are especially designed for prevents of case rupture,
vent, fire with the inherent metallized technigue dielectric matenals, and it has high
reliability as the role of the fuse of the metalized electrodes at the time that
capacitors are exposed on over stress,

They are widely used in fluorescent lamp, air conditioners, office equipment,
washing machine and other circuits,

@ Specification

Capacitance : See table
Rated Vaoltage : See table
Rated Frequency : B0Hz/B0Hz
Capacitance Tolerance :-5% ~ +10%

Permissible Temperature 1 -25T ~ +85T

Withstanding Voltage
ltemns Test Voltage (RMS) VAC Applying Time sec,

Between Terminals Rated Voltage x 175 10
Between Terminals (tied together) Rated Voltage = 2 + 1000 10
and Case (Minimurm 2000)

Insulation Resistance : Between the collected terminals and the case, 2000M 2 or greater (at 500Vdc)

Dissipation Factor :0.10% Max, at 60Hz, 20

Reference Standard :EN 60252, KS C 4805, JIS C 4908
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RMES Series

® RMES Series

RMES-45H
N0, GAPA 370/ 400/ 450V
[2F PART N, Case mmi

RMES W D

1 05 45H005U [ 38 14

2 06 45H006U ] 38 14

3 07 45H007U ] 38 14

4 08 45H008U | | 38 14

5 09 45H009U ] 38 14

6 10 45H010U [ 8 16

7 12 45H12U [ 38 16

8 156 45H15U ] 38 16

g 1.7 45HMTU ] 38 16

10 20 45H020U | 38 16

11 25 45H025U ] 38 19

12 30 45H030U 8 19

13 35 45H035U [ 38 19

14 40 4640400 [ 38 24

15 45 45H045U [ 38 24

16 50 45H050U | 38 24

17 55 45H055U ] 38 26

18 6.0 45H0BOU 8 26

19 6.5 45H065U ] 38 26

20 7.0 46H070U [ 50 25

21 i) 45H075U [ 50 25

22 80 45H0BOU | 50 25

p Note: [ |« Teminal sytie
|

i -
I
l
' Terminal Style
_________________ 1 i
i : i
: | @ |
: MARKING E g |
| ! |
| | | |
""""""""" ' LTI ]
i i

W1
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H. V. Capacitor

The capacitors are designed primarily for voltage doubler circuits such as in
microwave ovens and high voftage applications,

They have palypropylene paper diglectric system with inserted tap construction and
non PCB's oll impregnated,

e
EEso
i
@ Specification g ség :
Capacitance 1060~ 1.201F e
Rated Voltage : 2100 VAC L2
Rated Frequence : 5B0Hz/B0Hz
Capacitance Tolerance 1 3%
Dissipation Factor :0.3% Max,_ (at 80Hz, 201 )
Permissible Temperature =20 ~ +85¢
Withstanding Voltage
Betwesn Terminals Mutually  : Rated voltage x 4 3[Vdc), 10sec,
Betwesn Terminals and Case 8.0 [KVAC], 10sec,
Discharge Device : Voltage decreases to below 50V in ane minute when disconnected from power source
Insulation Resistance : Min, 1000M 2 between terminals and case
Seal Ability » Capacitor shall be capable of withstanding 85T case temperature for 3hours without evidence of the
impregnant leekage
Capacitor Ol : Non PCB's ol
Applied Standard :EN601270-1, EIA RS-479

These capaciiors are certified the ambient temperature up to +85C form EN 6012701
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H. V. Capacitor

@ Dimensions of H .V .Capacitor

NO,

I R R T e T T T L N £ £ oL U (O U S I B Y
EgCD(D--JG‘JU'I#Cam—hgcomﬂmmpmm_ugmmwmmhmm_u

H

CAPA,

[«F]
0.60
061
062
063
0,64
065
0.66
067
068
069
0.70
0.71
072
073
0.74
075
0.76
0.77
078
0.79
0.80
0,81
082
083
0.84
085
0.86
087
088
089
090

Part No,

21CHB045060
21CHB145060]

21CHE245060]
21CHE345060]
21CHE445060]
21CHB545060|
21CHB645060|
21CHE745060]
21CHE845060]
21CHE945060|
21CH7045060]
21CH7143060]
21CH7245060]
21CH7343065]_|
21CH7443065_
21CH7543085]_
21CH7643065_
21CH7743085_
21CH7843065 |
21CH7945060]
21CHB043065_
21CHE143065 |
21CHE243065_|
21CHE345070]
21CHB445070]
21CHB545070]
21CHB645070]
21CHE745070]
21CHE845070]
21CH8943070
21CHB043070]

» Notg : ||« Terminal sytle

1941
32+1

SEALING

54

CASE DIM,
Himm]  Limm]
B0 77
60 77
60 77
60 77
60 77
60 77
60 77
60 77
60 77
60 77
60 77
60 77
60 77
65 82
65 82
65 82
65 82
65 82
65 82
65 82
65 82
65 82
65 82
70 87
70 87
70 87
70 87
70 87
70 87
70 ar
70 ar

=
(=]

C2EERLFELERNLELEELESERENLEEELNERRER

CASE DM,
Hlmm] Ljmm]
70 a7
75 gz
75 g2
75 g2
75 g2
75 g2
75 g2
75 g2
75 g2
75 g2
75 g2
80 a7
80 a7
80 a7
80 a7
80 a7
80 a7
80 a7
80 a7
80 a7
85 102
85 102
85 102
85 102
85 102
85 102
85 102
85 102
85 102
85 102

6.35(0.250") QUICK CONNECT

AMP STYLE TERMINALS

Part No.
[#F
0 21CHS148070(_
092 21CH9245075(
093 21CH9345075(
094 21CH9445075(
095 21CHI9545075(
096 21CHI645075(
097 21CHI9745075(
098 21CH9845075(
099 21CH9945075|
1,00 21CH1065075|
1,01 21CH10AS075[ |
102 21CH10BS080|
103 21CH10CS080
104 21CH10DS080( |
105 21CH10E3080( |
106 21CHI10FS080 |
107 21CH10GS080 |
108 21CH10HSO80
109 2ACH101S080 |
110 21CH1155080 |
111 21CH10AS085( |
112 21CH10BS085] |
113 21CH10CS085|
114 Z1CH10DS085] |
115 21CH10ES08S |
116 21CH10FS08S] |
117 21CH10GS085 |
118 Z21CH10HS08S|
119 21CH10IS085] |
120 21CH1258085(
1.5

-
o1 I ied

i 7

|

|

|

|

|
- \ - — | e
i i F A
o=
=
| ] i
PaE
| = 1
5
S

T

5241




Appendix

Capacity Table o

@ Capacity Table
# Use this table 1o calculate necessary capacity according to load quantity and present power factor,

Power Factor After Improvement = cosd:
100 099 098 097 096 095 094 093 092 091 090 089 088 087 086 085 084 083 082 081 080

050 173 169 163 148 144 140 137 134 131 128 125 122 119 117 114 111 109 106 103 101 98
051 160 154 148 144 140 136 132 129 126 123 120 18 1153 112 108 107 104 102 99 96 04
052 164 150 144 133 135 131 128 125 122 119 116 113 110 108 105 102 100 97 95 92 &9
053 160 146 140 135 131 127 124 121 117 114 112 109 106 103 101 98 95 93 90 88 &85
054 156 142 136 131 127 123 120 116 113 110 108 105 102 99 97 94 ©91 8 86 B84 &1
055 152 138 132 127 123 119 116 112 109 106 104 101 98 95 93 90 & 8 82 80 77
056 148 134 128 123 19 115 112 109 106 102 100 9 94 91 83 8 8 B8 7B 76 73
057 144 130 124 119 115 111 108 105 102 99 896 93 90 88 &8 8 8 w7 74 T2 69
058 141 126 120 115 1M 04 W01 9 95 92 83 & B84 B /M9 /B 73 71 68 66

=

069 137 123 117 112 108 104 101 97 94 91 89 96 83 80 78 765 72 70 67 66 62

060 133 119 113 108 104 100 97 94 91 8 8 8 79 77 74 71 63 66 64 61 58

061 130 116 110 105 101 97 94 90 & 84 8 79 76 73 71 68 66 63 60 58 55

062 127 112 106 102 97 94 90 & & 8 78 75 73 70 B7 65 62 59 57 54 52

063 123 109 103 98 94 90 8 & & 78 75 72 69 67 B4 61 59 56 54 51 48
< 0B4 120 106 100 95 91 & 84 8 78 75 72 69 66 63 61 58 56 653 60 48 45
g 085 117 108 o7 9 8 84 8 77 74 71 69 66 6 60 58 5% 5 N0 47 45 &
0 066 114 100 94 B89 85 8 78 74 71 68 65 63 60 57 55 52 49 47 44 41 39

067 111 97 91 8 8 78 75 71 68 65 62 60 57 54 52 49 46 44 41 3B 36

068 108 94 88 8 79 75 72 68 65 62 59 57 54 51 49 46 43 4 3B/ 3B 33

069 105 91 8 8 76 72 69 65 62 53 57 54 51 48 46 43 40 38 35 33 30

070 102 8 8 77 73 69 66 63 59 56 54 51 48 45 43 40 37 35 32 30 27

071 99 8 79 74 70 686 63 60 57 54 51 48 45 43 40 37 3B/ @ 29 27 24
S 072 9% 8 76 71 67 64 60 57 54 51 48 45 42 40 37 34 32 29 27 24 21
® 073 94 79 73 69 64 61 57 54 51 48 45 42 40 37 34 32 29 26 24 21 19
5 074 91 77 71 686 62 58 55 51 48 45 43 40 37 34 32 29 26 24 21 19 16
B 075 88 74 68 63 50 55 52 49 46 43 40 37 34 32 20 2 24 2 18 16 13

076 8 71 65 60 56 53 49 46 43 40 37 34 32 29 26 24 21 18 16 13 1
g 077 83 B9 63 58 54 50 47 43 40 37 35 32 29 28 24 24 18 16 13 11 8

078 80 66 60 55 51 47 44 41 38 35 32 20 26 24 2 18 16 13 10 8 5

079 78 63 57 53 48 45 4 38 35 32 29 28 24 21 18 16 13 10 8 5 28

080 75 61 55 50 46 42 39 38 32 29 27 24 2 18 16 13 10 8 5 26

081 72 58 52 47 43 40 36 33 30 97 24 21 18 16 13 10 8 5 2B

082 70 56 50 45 41 37 34 30 27 24 21 19 16 13 11 8 5 28

083 67 53 47 42 38 34 31 28 25 22 19 16 13 11 8 5 28

084 65 50 44 40 35 32 28 25 22 19 16 13 11 8 5 28

085 62 48 42 37 33 29 2% 23 19 16 14 11 8 5 27

086 59 45 39 24 30 2 23 20 17 14 11 8 5 2B

087 57 42 38 32 28 24 20 17 14 11 8 6 27

088 54 40 34 29 25 21 18 15 11 8 & 28

089 51 37 31 28 22 18 15 12 9 6 28

090 48 34 28 23 19 16 12 9 6 28

091 46 31 25 24 16 13 9 6 3

092 43 28 22 18 13 10 6 31

093 40 25 19 14 10 7 32

094 36 22 16 11 7 34

095 33 19 13 & 37

D96 29 15 9 41
097 25 11 48
098 20 6

099 14
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Appendix
Capacity Table

@ Selection of Capacitor

To select capacitor, consider the quality and after service of the product first,
Since the purpose of power capacitor is to use electricity efficientty by reducing reactive power, the loss of electricity shall be examined.

@ Determination of Capacity

Capacitor having been selected, the next problem is how much quantity is needed,
To determine the necessary quantity, those guestions below shall be replied.

(1) How much full load power is being operated in KW?

(#)What Is the present power factor{ coséh |7 In case of new factory, power factor of each load and load which can be changed shall
be investigated,

(@ Target power factor{ cos #: ) shall be determined,
After investigation and determination of these iterns, necessary capacitor quantity can be calculated,

(Example} When load power is 1000 [KW), present power factor is 0,75 and target power factor is 0,95

(1) To Use formula

Qc = Px( J1-cos*d, ) J1- costl- } Qc  : Capacity [kvar]
cos cos b P : Full Load Power (kW]
=P % (tan#: - tanf:) cosf : Present Power Factor
=P X (tan - cos (cos#) - tan - cos” (cos:)) # Using a Mechanic Calculator cosfl: : Target Power Factor
= 1000 * (tan - cos* 0,75 - tan * cos” 0,93)
= 553 [kvar]
(@) To Use Capacity Table

The crossing point between before improvement power factor 0,75 and after improvement power factor 0,95 is 55%, therefore,
Qe = 1000 » 055 = 550[kvar]

However, capacitors are produced under the standard of capacity (see rated voltage and rated quantity listed in the first part of this
catelogue) When single phase capacitor is installed, under 500kvar standard, 3 units of 167 kvar shall be installed and under 600kvar, 3
units of 200kvar, When 3 phase capacitor is installed, 2 units of 250kvar and under 600kvar, 2 units of 300kvar or 3 units of 200kvar shall
be installed,

In case of capacity {mare than 300kvar for high voltage and more than S0kvar for low voltage) capacitor in itseff can not prevent harmonics
and inrush cument, Therefore, series reactor shall be instaled and to secure perfect discharging performance, discharging coll shall be
installed in addition,

For reference, the units 1o express capacity are kvar and «F, The way for conversion between these two units are as following :

Qe=2 X7 X fx CxVx10? [kvar] C  Capacity [uF]
Qe %107 Qc : Capacity [kvarl
C= Ixaxfxy: WA f :Frequency[Hz]

Vv : Rated Voltage [V]
x : Integer(3,141592654)
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Appendix .
Capacity Table

® Low Voltage 3 Phase Induction Electric Motor

Output of Electric Mator Capacitor Installed
200V 380V 440V

kW] [HF] [1F] [kvar] [zF] [kvar] [1F] kvar]
02 1/4 15 027 - - - -
04 1/2 20 036 - - - -

075 1 30 055 i i i i
15 2 50 091 10 0544 10 0730
22 3 75 137 15 0817 15 1,095
3.7 5 100 182 20 1.089 20 1.460
05 75 175 319 50 2722 40 2939
75 10 200 365 75 4,083 0 2919
11 15 300 547 100 5,444 75 5.474
15 2 400 730 100 5,444 75 5.474
22 30 500 912 150 8166 100 7.299
30 40 800 14 60 200 10,888 175 12,772
37 50 900 16,42 200 13,609 200 14597

If some capacitors are already installed, then deduce the total of the quantity of the installed capacitors (kvar or #F) from the total of reactive
power [kvar] or capacitance [ M to know how much capacitor shall be installed,

@ High Voltage Electric Motor

Output of Electric Motor BT Capacitor Installed
09 085 098
kW] [HP] % [kvar] [kvar] [kver] [kver] [kvar] [kver]
a7 a0 80.0% 983 10 15.59 15 2024 20
40 80 5% 10,11 10 16.33 15 2136 20
a0 81.5% 1133 15 1912 20 26.40 25
55 75 22.0% 11.75 15 2031 20 2722 25
G0 80 82 5% 1204 15 2138 20 2892 30
[is) 100 83.0% 1408 15 2575 23 3817 30
100 84.0% 16,16 15 3173 30 4429 40
110 150 84 5% 16.34 20 33.46 30 47 28 a0
125 850% 16.93 20 36.38 50 52.09 a0
150 200 85.5% 18.34 20 41638 50 60.53 a0
200 86.0% 2181 20 h254 50 7806 I
220 300 90.0% 000 0 3424 30 61.88 a0

Power factor of high votage electric mators are different according to the type of eleciric motor, Therefore, 1t is desirable 10 install them so
that power factor is more than 90% according to all the characteristics of electric motor being installed.

If some capacitors are already installed, then deduce the total of the quantity of the instaled capacitors (kvar or #F) from the total of reactive
power [kvar] or capacitance [ M to know how much capacitor shall be installed,
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Appendix
Treatment of High Voltage Power Capacitor

@ Installation Place
Installation place shall be dry and well ventilated. Avoid the places
such as where corrosive gases or dust are much or agitation
ocours, Capacitor rack shall be installed on the base of concrete
and tightened with balt,

@ Ambient Temperature

Ambient temperature shall not exceed -201T ~ +40¢
(average temperature per day shall be less than 351)

® Earthing

Earth of capactor shall be grounded with No.1 type grounding
construction {less than 102) and the square of earthing wire shall
be more than 5.5 mn’,

@ Cooperation for Protection

When Y type connected capacitor unit capacitor is used, current
transformer and OCR tap adjustment shall be done as in the
table,

Also, it is desirable to adjust the time lever of OCR to be 2 [move
within 3 seconds), In case where series reactor is used, the
strength of transient current of CT shall be 40 and without reactor
150,

@ Electric Wire

Use twisted wire for connecting to capacitor,
The square of wire shall be more than 1,35 times of rated cument
of capacitor,

@ Wire Connection

To connect the wires, remove 30mm of the covering material
from the wire and tighten them,

Torque in tightening shall be less than 250 kg-cm

@ Attachment of Amperemeter

[t is desirable to attach amperemeter o capacitor circuit and
distinguish the current of each phase using ampere select switch,
If not so, defective phase due to current from harmonics or bad
switch contact may not be found,
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. 3300V 600V

Capacty it CTRato OCRth Risforst CTPRato OGRih
W omA N W WA W

50 875 19/5 4 437 10/5 3
A 131 2005 4 655 10/5 4
100 175 30/5 4 B.75 155 4
150 262 40/5 4 13.1 20/5 4
200 350 60/5 4 175 30/5 4
250 437 75/5 4 219 30/5 5
300 525 75/D 5 262 40/5 4
400 0.0 95/5 5 350 50/5 5
500 875 110/5 5 437 60/5 5

@ Opening/Closing of Capacitor Circuit

Capacitor has been produced with buili-in discharge resistance
so that when it is opened from the circuit, the residual voltage can
be reduced to less than 50V within & min, If the switch is tum on
again when the residual voliage is not discharged enough, DC
voltage becomes double and can be the cause of damage to
capacitor,

When it is turn on/off within short time {within 5 seconds),
employment of discharging coll is desirable,

@ Transportation of Capacitor

To transport capacitor, use the handle aitached,
Be sure not to grasp the bushing during the transportation,



@ Installation Place

1) Ambient temperature shall not exceed -25¢C ~ +45T (average
temperature per day shall be less than 351)

2) Installation place shall be dry and wel ventiated, Avaid the
places such as where corrosive gases or dust are much or
agitation occurs. Capacitor rack shall be installed on the base
of concrete and tightened with bolt,

3)In case when used in collection, the interval between
capacitors shall be more than 30mm for 220V 10 ~ 500 g«F,
A0mm for 800 ~ 1000 «F, 30mm for 380 ~ 480V 10kVA, 40
mm for 15 ~ 25kVA and 60 mm for 50kVA considering the rise
of temperature for air circulation,
The outer box shall not sealed tightly and ambient temperature
of the Capacitor shall be less than 40T in summer,

4) Use the handle attached to the body for transportation and be
sure not to grasp the bushing,

5) Use twisted wire for connecting to capacitor,
The square of wire shall be more than 1,35 times of rated
current of capacitor,

6) Earth of capacitor shall be grounded with No,1 type grounding
construction (less than 10.2)

7) Capacitor has been produced with built in discharge resistance
so that when it is opened from the circuit, the residual voltage
can be reduced to less than 75V within 3 min, If the switch is
turn on again when the residual voltage is not discharged
enough, DC voltage becomes double and can be the cause of
damage to capacitor,

When it is turn on/off within short time (within 5 seconds),
employment of discharging cail is desirable,

8) If the capacitor is connected in series 1o induction motor as in
the picture below, select the capacity to be the same with non
load exciting curent when capacior current < IM, {to prevent
voltage rise against magnetic excitation )

Appendix .
Treatment of Low Voltage Power Capacitor

® Check Points

1) Allowable over voltage is within 110% of rated voltage,
Canfirm of the equilibrium on each phase,
Please be careful of circuit voltage rise in slight load at night,
If over voltage is applied to capacitor continuously, kvar
quantity is increased relative to 2 square vollage rise which
results in the increase of loss and rise of temperature leading to
shartening of lifetime,

2) Confirm that current of capacitor is within 130% of rated
current,

3) When more than 120% of rated current flows on capacitor,
please check the current wave form with oscilloscope fo know
which harmanics current is the cause and install series reactor
fo contain harmonics,

4) The temperature of capacitor case is designed to be less than
851 inmid summer {ambient temperature 45¢)

5) Always check the curent and voltage of capacitor circut (3
phase equilbrium] Cleaning of other bushing: maore than once
per 6 months {according to the state of contamination)
Capacity and insulation resistance : measure once per year,
But, for measurement of insulation resistance, confirm that DC
mega measurement shall be more than 1000M & (per unit)
petween termingl and case,

6) Check the connection part of the electronic switch used in
capacitor creut once per vear to a minimum,
If the connection is not perfect, single phase operation or
harmonics agitation voltage may be applied to the: capactor and it
can lead 1o shortening of lfetime,

7) Open the capacitor from the circuit when leading power factor
in slight load at night,
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Appendix
Examination of Capacitor

@ Examination of Capacitor to Prevent Accidents
To contact capacitor termingl for examination, open the switch on the side of power supply and leave it for 5 minutes as it is until the residual
voltage goes below 50 V. Then, use earth stick to discharge the residual voltage entirely and check the charging part,

1. The maximum allowable over voltage of capacitor is less than 110% of rated voltage(within 12 hours among 24 hours). Confirm that
each phase is in equiibrium, Especially at night or lunch break, be careful to check the rise of circuit voltage, When over voltage is
gpplied to capacitor, kvar is increased relative 2 square of the voltage rise resulting in excessive increase of temperature of capacor,
leading to short lifetime, Therefore, it is desirable to separate the capacitor from the circuit in slight load,

2. The maximum temperature of maximum temperature part of outer capacitor case is designed to be 40T to 807, If this imit is
exceeded, forced wind cooling shall be employed 1o reduce the ambient tempearature,

3, Capacitor expands or contracts according to the change of termperature and the bend of case surface absorbs this expansion or
confraction, In operation, case expands about 15mm on the side by the inner insulation o, If the expansion is below 15 mm, it is
normal, If the case expands about 15mm and abnommal function is suspicious, check the current, The current of each phase is within
dlowable imit of rated current and in 3 phase equilibrium, then capacitor is nommal,

4, Always check the current of capacitor,
5, Check the contact part of breaker or switch used in capacitor circuit once per year, If the contact is bad, capacitor would be

operated in single phase or abnormal noise may be heard due to bad connection, High frequency agitation voltage is applied 1o
capacitor leading to notable shortening of Iifetime,

® Check Points of Capacitor

Points Checks Actions
If oll leaks, change the capacitor,
Oil leakage at bushing { Baing left for a long time, it may be led to destruction
. of insulation)
ed agD;nof Olland If ol leaks, change the capacitor.
age Oil leakage at case welding parts (clean the part where oil leaks and check there after
several days)
Damage or rust on the side of outer case Clean the damage and rust and treat for rust proofing,
Expansion of Case Expansion on the side of case Ghengg thg cgpacrter when it ex the standerd
expansion limit,
. . Tighten the terminal,
Overheat due to bad connection of terminal parts favoid the agitated piace)
Temperature Rise . . Use ordinary thermometer for measurement,
Rad Connection The limit of temperature rise of outer case (avoid closed place)

when ambient temperature is 35T is less

than 30 deg, ffor High Votage) Investigate the cause of excessive temperature rise,

(transient current or bad connection)

Clean the bushing with dry dust cloth and measure
Insulation resistance shall be more than 1,000 M2  the resistance, Change the one which is below the
between terminal batch and earth terminal, standard,

For low voltage (500Vdc), for high voltage (1,000Vdc)

Insulation Resistance
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@ Failure and Cause of Example Capacitor,

Point Check
Ol leakage at bushing

Oi Leakage Ol leakage at the welding part of case
Distortion of the The expansion of case is more
Quter Case than the standard,

Abnormal Noise

Appendix .
Examination of Capacitor

Action
Excessive tightening of connection part at the terminal,

Damage of case due to outer force,
Corrosiveness of outer case,

Grounding on the case from outer force,
Abnormality within the capacitor,

Excessively high ambient temperature,
Inflow of harmonics current,

Damage of case due to outer force,
Abnormality within the capacitor,

Imperfect tightening of termingl.
Influ of harmonics current,
Excessive inrush current,
Imperfect tuming of the switch,
Abnormality within the capacitor,

Abnormal noise is usually not heard in ordinary use of capacitor, But many customers questioned about abnormal noise,
This is guessed to occur due to electronic agitation and mutual resonance between capacitor case and inner components in case of

rapid change of electricity quantity.

However, the abnomal noise does not give bad influence on capacitor but the influx of harmanics gives influence on capacitor,
Therefore, in this case, investigate the current wave form of capacitor or check whether combined current is within the limit,
If harmonics quantity is within the limit, you can continue 1o use the capacior since there shall be no real problems,

Abnormal Smell

Abnormal Temperature

Overheat insulation oll,

Improper quantity of insulation ail,
Insufficient tightening of terminal,
Abnormality within capacitor,

Excessively high ambient temperature,
Ower voltage applied,

Influx of harmonics current,

Improper selection of capacitor,
Abnomality within capacitor,
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Appendix
Examination of Capacitor

@ Initial Flowing of Electricity Into Capacitor Bank (Procedure)

1) Confirmation of Connection <> Check the main circuit,
<> Check the connection auxiliary circuit by protection methad,
< Is tightening proper at each part?
<> How about insulation resistance at each place where insulation resistance is to be secured?
> Especially, was the connection direction of PT, CT (KL, ki) not changed?
(It can cause the emor of APFC or power factor meter)

2) Preparation of Electricity Check the abnomnality of systermn without flowing power in capacitor,
Flowing Test <> Separate the main circuit from capacitor,
Exclude fuse such as VCB or open disconnector or separate capacitor incoming teminal,
O If a line is interlocked with CB awxdliary contact point dedicated to capacitor,
it shall be opened or short circuited case by case,
<» Prepare to trip capacitor according to the protection method,
ex) OCR, NCS, NVS, Violtage differential method, or open defta method

3) Electricity Flowing Test <> Tum on the capacitor bank,
<> Confirm that it is on and approve the trip signal according to the protection method.
<» Confirm that CB has been tripped, and if not, find the cause and take actions for it,
<» Confirm that CB has been tripped and record the quantity of signal and trip time,

4) Electricity Flowing <> Recover the circuit to the original state,
<> Check the power factor meter with load,
<> Caleulate the expected power factor after the capacitor is on,
<» Record the rated cument and the expected power factor,
<> Pay attention to power factor meter and amperemeter and tum CB on,
<> Confirm that power factor and current show the expected values,
< If the value is over the expected one, find the cause and take actions for it,
< Attend for the first 60 min, after electricity flowing and watch the current and others,
<> Record the current, power factor and temperature per 1 hour for intial 24 hours,
(Especially, pay attention to abnormal noise)
<> If possible, examine 5~6 times per day for the first wieek,
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1. General Information

2. Specification

3. Installation Condition

1) Name of Company
2) Person in Charge
3) Telephone No,

4) Fax No,

5) Address

5) E-mail Address

1) Installation Form
2) Line Voltage

3) Rated Voltage
4) Rated Capacity
5) Frequency

B) No, of Phases
7} Quantity

8) Dimension

9) Color

: (DEP.)

: [] Unit Capacitor

' [] 60 [Hz]
: 11 Phase
[ EA

C W

D
H

: [ Munsell No 5Y 71

(Name)

Appendix
Capacitor Order Form

[ | Capacitor Bank

V]
V]
[kvar]

(150 [Hz]
[13 Phase
[ ] Bank

[mm]
[mm]
[mm]

[] Others : Munsell No.,

1} Installation Place ' [ Indoors [] Cutdoars
2} Installation Methad ~ : [] Cubicle [] Rack
3) Installation Area S Jmmx( Jmm
4) Ambient Temperature : []-20 ~ +40 [T] - )~+( )]
4. Protection Method
[ Voltage Differential [ OpenDelta [ONVS  [JNCS [ Others
5, Attached Facilities
1) Series Reactor t%L=[16% 1 8% [113%
0 [JDry [1 Built-In Discharging Coil
2) Discharging Device (] Resistance [] Others

: [ Coll

3) APFC STEP

#This specification is Samwha's standards,
Please do not hesitate to contact us if you have any further query,
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