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High voltage power capacitors

High Voltage Capacitors-Internal Fuse Type

Advantages - Operation will contfinue after the fuses are actuate

With Internal Fuse Type

When one capacitor element inside the power capacitor breaks down, the internal fuse will rapidly cut
off, and remove malfunction element so the operation will not be interrupted.

Standard Type

When one capacitor elemen inside the capacitor breaks down, the extermal protective fuse will rapidly
cut off, and stop operation. Whole power capacitor must be replaced.

The decrease of capacitance is insignificant

With Infernal Fuse Type

When the fuse of an internal capacitor element cuts off, only its capacitance will be lost.

Standard Type

For the standard, the total capacitance of entire power capacitor will be lost even there is only one
capacitor element breaks down.

AC/C 0
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| |
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Number of infernal units

Smaller installation space

With Internal Fuse Type

Installation space for the internal fuse type capacitor Connecting to
can be drastically decreased because it can be  Rotecive switches
linked directly with conductors info n type in parallel
connection. It is particularly suitable for installing in a N Type conductors
panel and the cost for power distribution equipment

can be saved.

Standard Type

To compliance with the Electro-technial Codes, J, T Jﬂ ~_ Support insulator

Art, 436, a conventional type capacitor must be N 2 [

installed with support insulators for the bus bars and %@il ™ Busbar

further fitted with tension fuses. Consequently larger &AL 5 TN _

installation space are required. < “f N Tens
~._Tension fuse




Internal type and standard type capacitors comparisons summary

Item Internal Fuse Type Conventional Type

Installation space Small Larger

Continuous usability after actuation of one element Excellent Depends on diffenent condition
Reacitive power loss Low Average
Imbalance protection Good Average

Fuse Protecion Good Average

Case breakdown possibility Low Average

Fuse misoperation possibility Low Average

Specifications and Performances
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Installation Location Both indoor and outdoor

Ambient Temperature -20°C~ + 40°C (24-hr average:lower than 357C)

Max. Working Voltage Within 110% rated voltage (24-hr average:lower than 110%)

Max. Working Corrent Within 135% rated current (including high harmonic wave and manufacturing tolerance)

Capacity Tolerance - 5%~ + 10% of rated value (within 3% phase-to-phase tolerance)

Loss Less than 0.35% atf 20°C

Temperature Rise Lower than 25°C when ambient femperature is lower than 40°C

Sedling T% rTsrc:ce of oil leaking outside of capacitor case after heating in constant femperature tank af 80+5C for

Discharge With built-in disphorge resistor, residual voltage drops to lower than 50V after capacitor is disconnected from
power for 5 minutes

Safety Excellent, due to individual fuse protection for every single unit inside the capacitor.

Standards CNS 1372 and 3739 » JIS C4902
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For capacitors not listed in below specifications tables, or compound capacitors made up of several
units as well as associate steel mountings, switches, protective equipment etc., Shihlin Electric can also
provide design and manufacturing services.

Table of 3@ » 60Hz » 3600V High Voltage Capacitors - Internal Fuse Type (suit for 3300V system)

Dimensions (mm)

722 Ci‘@iﬁiw CuZem Fig WAe'iD;r:?(:Q)
A B c D E F G H J
SPF-03606100T 100 16.0 A 430 130 300 486 530 470 150 150 170 28
SPF-03606150T 150 24.1 A 430 130 450 486 530 620 150 150 170 39
SPF-03606200T 200 32.1 A 530 130 450 586 630 620 200 150 170 50
SPF-03606250T 250 40.1 A 530 170 450 586 630 620 200 150 170 62
SPF-03606300T 300 48.1 A 630 170 450 686 730 620 250 150 170 72

Table of 3@ » 60Hz » 12800V High Voltage Capacitors - Intemal Fuse Type (suit for 11400V system)

Dimensions (mm)

Capaci Current ApProx.
722 KF\)/AR i A Fig R B c 5 : i o y ] We?ght(kg)
SPF-12806100T 100 45 A 430 130 300 486 530 536 150 150 236 29
SPF-12806150T 150 6.8 A 430 130 450 486 530 686 150 150 236 40
SPF-12806200T 200 9.0 A 530 130 450 586 630 686 200 150 236 51
SPF-12806250T 250 11.3 A 530 170 450 586 630 686 200 150 236 63
SPF-12806300T 300 135 A 630 170 450 686 730 686 250 150 236 73
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Table of 1@ » 60Hz » 14700V High Voltage Capacitors - Internal Fuse Type (suit for 22800V system)

Dimensions (mm)

Capaci Current . Approx.
1725 KF\)/AR K A Fig A 5 c o : - o y | Weri)gph'r(kg)
SPF-147061008 100 6.8 B 340 110 450 396 440 731 200 150 281 29
SPF-147061508 150 10.2 B 340 150 450 396 440 731 200 150 281 40
SPF-147062008 200 13.6 B 430 170 450 486 530 731 200 150 281 53
SPF-147062508 250 17.0 B 530 170 450 586 630 731 200 150 281 63
SPF-14706300S 300 20.4 B 630 170 450 686 730 731 300 150 281 73

Table of 3@ » 60Hz » 25400V High Voltage Capacitors - Intermnal Fuse Type (suit for 22800V system)

Dimensions (mm)

Capaci Current ) ApPpPIoxX.
[iee KE)/AR i A Fig A 5 c 5 : . o y | We?ght[kg]
SPF-25406100T 100 2.3 A 630 110 300 686 730 581 250 150 281 39
SPF-25406150T 150 3.4 A 630 150 300 686 730 581 250 150 281 49
SPF-25406200T 200 4.6 A 630 130 450 686 730 731 250 150 281 62
SPF-25406250T 250 5.7 A 630 150 450 686 730 731 250 150 281 69
SPF-25406300T 300 6.8 A 630 170 450 686 730 731 250 150 281 76




High Voltage Capacitors-Standard Type (Non-Internal Fuse)
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Specifications and Performances

Installation Location

Both Indoor and Outdoor

Ambient Temperature

Max. Working Voltage

Max. Working Corrent

Capacity Tolerance
Loss

Temperature Rise

Sealing

Discharge

Standards

- 20°C- + 40°C (24-hr average:lower than 35°C)
Within 110% rated voltage (24-hr average:lower than 110%)

Within 135% rated current (including high harmonic wave and manufacturing tolerance)

-5% + 10% of rated value (within 3% phase-to-phase tolerance)
Less than 0.35% at 20°C
Lower than 25°C when ambient temperature is lower than 40°C

No trace of oil leaking outside of capacitor case affer heating in constant femperature tank at 80+5°C
for 4 hrs

With built-in discharge resistor, residual voltage drops to lower than 50V after capacitor is disconnected
from power for 5 minutes

CNS 1372 and 3739 » JIS C4902

Table of 30 » 60Hz » 3450V High Voltage Power Capacitors (suit for 3300V system)

Rated Capacity Dimensions(mm) o
Type Voltage Current(A) Fig. weight(kg) Applicable Environment
KVAR nF A B C D E
SPO-03456050T 50 1114 84 A 430 130 210 380 150 19 I ST
- Equipped with SC circuit which
SPO-03456075T 75 16.71 12.6 A 430 110 300 470 150 23 leads to switch less flipping.
- With extremely low harmonic.
SPO-03456100T 100 22.29 16.7 A 430 130 300 470 150 26
SPO-03456150T 3450V 150 33.43 25.1 A 430 130 450 620 150 37
SPO-03456200T 200 44.57 33.5 A 530 130 450 620 200 48
SPO-03456250T 250 55.71 41.8 A 530 150 450 620 200 55
SPO-03456300T 300 66.86 50.2 A 630 150 450 620 250 63
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Table of 3@ » 60Hz » 4160V High Voltage Power Capacitors (suit for 4160V system) o)
Capacity Dimensions(mm) <

Rated ) ApPProx. ' .
Type Voltage Current(A) Fig. weight(kg) Applicable Environment %
KVAR ©F A B C D E o
@ System Voltage : (Q
SPO-04166050T 50 7.66 6.9 A 430 130 210 380 150 19 4160V (0]
- Equipped with SC circuit which by v ]
SPO-04166075T 75 11.50 10.4 A 430 110 300 470 150 23 leads to switch less fiipping. (o]
- With extremely low harmonic. i
SPO-04166100T 100 15.33 13.9 A 430 130 300 470 150 26 Q
SPO-04166150T 4160V 150 2299 20.8 A 430 130 450 620 150 37 9
SPO-04166200T 200 30.66 27.8 A 530 130 450 620 200 48 -8
0
SPO-04166250T 250 38.32 34.7 A 530 150 450 620 200 55 3—
SPO-04166300T 300 4598 41.6 A 630 150 450 620 250 63 7

Table of 3@ » 60Hz » 11950V High Voltage Power Capacitors (suit for 11400V system)

Rated Capacity Dimensions(mm) Aoprox
Type Vottage Current(A) Fig. weight(kg) Applicable Environment
KVAR  uF A B C D E
® System Vot :

SPO-11956050T 50 093 24 A 430 130 210 446 150 21 et

- Equipped with SC circuit which
SPO-11956075T 75 1.39 3.6 A 430 110 300 536 150 25 leads to swifch less flipping.

- With extremely low harmonic.
SPO-11956100T 100 1.86 4.8 A 430 130 300 536 150 28
SPO-11956150T 11950V 150 2.79 7.2 A 430 130 450 686 150 39
SPO-11956200T 200 3.71 9.7 A 530 130 450 686 200 50
SPO-11956250T 250 4.64 12.1 A 530 150 450 686 200 57
SPO-11956300T 300 5.57 14.5 A 630 150 450 686 250 65

Table of 3@ » 60Hz » 13800V High Voltage Power Capacitors (suit for 11400V system)

Rated Capacity Dimensions(mm) S
Type Voltage Current(A) Fig. weight(kg) Applicable Environment
KVAR  uF A B C D E
@ System Voltage *
SPO-13806050T 50 0.70 2.1 A 430 130 210 446 150 21 11400V
- If series reactor L= 6% ~ 8%
SPO-13806075T 75  1.04 3.1 A 430 110 300 536 150 25 and 13%, the harmonic will
be higher and cause voltage
to rise.
SPO-13806100T 100 139 42 A 430 130 300 536 150 28 S
SPO-13806150T 13800V 150 2.09 6.3 A 430 130 450 686 150 39
SPO-13806200T 200 2.79 8.4 A 530 130 450 686 200 50
SPO-13806250T 250 3.48 10.5 A 530 150 450 686 200 57
SPO-13806300T 300 4.18 12.6 A 630 150 450 686 250 65
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,: Table of 3@ » 60Hz » 23900V High Voltage Power Capacitors (suit for 22800V system)

2

Capacity Dimensions(mm)
Rated ) Approx. ) .

g Type Voltage Current(A) Fig. weightlkg) Applicable Environment
= KVAR  uF A B c D E

Q @ System Voltage :
Q SPO-23906050T 50 0.23 1.2 A 630 110 210 491 250 26 gaieless

‘D 22800V

- SPO-23906075T 75 0.35 1.8 A 630 130 210 491 250 30 » e i SE @reuiwiilel
(o] leads to switch less flipping.
% SPO-23906100T 100  0.46 2.4 A 630 150 210 491 250 32 - With exiremely low harmonic.
=

0 SPO-23906150T 23900V 150 0.70 3.6 A 630 130 300 581 250 42

-8 SPO-23906200T 200 0.93 4.8 A 630 170 300 581 250 50

Q

0 SPO-23906250T 250 1.16 6.0 A 630 130 450 731 250 62

=

_Q SPO-23906300T 300 1.39 7.2 A 630 150 450 731 250 67

(2]

Table of 3@ » 60Hz » 25400V High Voltage Power Capacitors (suit for 22800V systemn)

Rated Capacity Dimensions(mm) Ao
Type Voltage Current(A) Fig. weight(kg) Applicable Environment
KVAR nF A B C D E
® System Voltage :
SPO-25406050T 50 0.21 1.1 A 630 110 210 491 250 26 22800V
- If series reactor L= 6% ~ 8%
SPO-25406075T 75 0.31 1.7 A 630 130 210 491 250 30 and 13%, the harmonic will
be higher and cause voltage
to rise.
SPO-25406100T 100 041 2.3 A 630 150 210 491 250 32 i
SPO-25406150T 25400V 150  0.62 3.4 A 630 130 300 581 250 42
SPO-25406200T 200 0.82 4.5 A 630 170 300 581 250 50
SPO-25406250T 250 1.03 5.7 A 630 130 450 731 250 62
SPO-25406300T 300 1.23 6.8 A 630 150 450 731 250 67

(3) Coefficients Calculation On Capacitance Variation After Voltage Increase.

System Voltage(KV) Intended increase of rofed“f/\glfoge (KV) for the capacitor
3.45 3.8 4.0 4.16 4.6 4.8 11.95 12.8 13.8 23.9 25.4 27.5
S8 1.093 1.326  1.469 1.589 1.943 2116 - - - - - -
416 - - - - 1.223 1.331 - - - - 2 S
11.4 - - - - - - 1.099 1.261 1.465 - -
22.8 - - - - - - - - - 1.099 1.241 1.455

Example of application

Assuming the system voltage is 11.4KV, the required capacitance is 100KVAR. Taking into
consideration of voltage rise due to series reactor or high harmonic content, the actual
capacitance as follows:

Required capacitor capacitance = 100 X 1.261 (obtained from above table) = 126.1KVAR

‘ The voltage intended to rise H ‘ The capacitance after voltage increose]

Conversion formula + (15°3)° X 100KVAR=126.TKVAR

‘ System Voltage }—J ‘ Required capacitance




(4) Series Reactor Selection After Increase Of Capacitor Voltage

| Wrong Series Reactor
| System Voltage 3.3KV

-

-

Series Reactor
3@ 60Hz
3.3KV 114.3V
B6KVAR (6%)

Capacitor

@ | Corect Series Reactor
| System Voltage 3.3KV

( )

* Series Reactor
3@ 60Hz

3.6KV 1247V
6KVAR (6%)

N

Y

3@ 60Hz
3.6KV
100kVAR

J

.

Y

Capacitor
= 5o

3.6KV
100kVAR

J

The rated voltages of reactor and capacitor
are different, the resistance ratio is 5.04% (not
6%)

The rated voltages of reactor and capacitor
are the same, the resistance ratio is 6%

Calculation of the ratio of Capacitance and Reactance

é )

(3300V/y 3 )X 6%=114.3V

XL= V2/ Q=114.32/6KVAR/3=6.532()
XC=V2/ Q=3600%100KVAR=129.6Q
XL/ XC=6.532/ 129.6=5.04%

. J

( )

(3600V/Y 3 )X 6%=124.7V
XL= V% Q=124.7%/6KVAR/3=7.7750
XC =V2/ Q=36002/100KVAR=129.6
XL/ XC=17.775/129.6=6%

\ J

A suggestion is proposed here, that is to choose the reactor whose rated voltage is the same as

capacitor's,
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(5) Operation Notes

1. Please use the capacitors at ambient temperature within range from -25°C ~+40°C.

2. Please do not move the capacitors by the sleeves, and never use a coin to do the parallel
connection.

3. When the capacitors are installed side by side, please keep the distance between each
capacitor for more than 8cm for better heat dissipation.

4. The sleeves and terminals should be kept in clean condition to avoid poor insulation, and
maintenance should only be performed after being disconnected from power for more than 5
minutes.

5. System harmonic content should be taken into consideration, and voltage-withstand rating of
capacitor's rated voltage should be upgraded.

6. In application of automatic power adjusting panel, because frequent throw-ins and throw-outs,
please connect series reactor at each stage, and upgrade the capacitor's voltage-withstand
rating.

7. To prevent damages caused by overlapping voltage, throw-in fime should be set at 5 minutes
after capacitor has been disconnected.

8. Capacitors should be linked with series reactos in order to suppress surges and harmonic waves.
Voltage rise of the capacitor should be watched when series reactor is connected. The rise of
capacitor voltage is 6.4% when a 6% series reactor is connected, and it is 15% when a 13%
series reactor is connected.

9. Non-combustible insulating oil is adopted in our capacitors. Furthmore, internal fuse type meets
the Electro-technical Codes, Art 436, and individual fuse protection has been provided for each
capacitor element. For for conventional type (Non Internal Fuse), to meet the Electro-technical
codes, please use individual fuse protection for each capacitor unit to enhance safety and fire
protection.
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(6) Maintenance And Service For The H.V. Capacitors

1. The capacitor's ambient temperature must be lower than 40°C. At installation consider following
situations: surrounding temperature rise and stability, ventilation provision, and heat source
radiation. Suggest customers install capacitors in a well ventilated location

2. There are switches various kinds of protection facilities, attention must be paid to switches' contact
points whether they are working properly.

3. Check whether working voltage and current are normal, over-voltage will lead 1o increase of
capacitor's capacitance and rise of temperature. In addition to endanger the capacitor's life,
the abnormal voltages will also frequently cause internal insulation components to breakdown.

4. Check the capacitor insulators and if's case when oil leaking (including breaking) is detected.
The capacitor should be well covered immediately and forwarded to factory for repair. To avoid
insulation oil degraded caused by oil leak and moisture buildup inside capacitor, case should
be repaired immediately.

5. Check sparks or abnormalities caused by inferior contacting points between the capacitor
terminals and conductors, which often result in fuse cut-outs during operation.

6. Check for other abnormal phenomena.

7. Clean up the dirt and dust on the ceramic sleeve surfaces. Dirt and dust will accumulate on the
sleeve surfaces of the capacitors either installed indoor or outdoor after a long time. If moisture
is absorbed, there will be inferior insulation which will lead 1o trip of the protective equipment and
cause serious electric leakage. Clean up dirt and dust on the sleeve surfaces should only be
proceeded dafter the capacitor is disconnected from power for more than 5 minutes, and has
been discharged through ground to avoid electric shock.

8. The measured insulation resistance values between T&C, must above 1000M Q2.

10




(7)Measurement of Capacitance

1. After capacitor is fully discharged
(measuring by direct reading capacitance meter).
2. Measurement method
* U-V=0q, V-W =c: measuring for 3 times.
« Total capacitance = (a+b+c) X2 + 3
* Conclusion
* Actually measured capacitance a=b=c
* Total capacitance = capacitance indicated on the -
nameplate

slojopdp) 1oMod 96D} oA MO1 / UOIH

Direct reading capacitance meter

Low Voltage power capacitor

Characteristic

* Low loss of medium and temperature with long serving time to save eleltricity bill.

* This is a special green product produced by Shihlin Electric and use flame retardant EPOXY(UL-94V0)
resin and seal,

* hence the oil leakage oil can be prevented so does the pollution of environment.

* The capacitor meets the CNS ~ JIS and IEC standards. Every individual capacitor has a internal safety
device (approved by UL, E105535), when the capacitor faults, it will cut off power supply automatically
to prevent the occurrence of secondary hazard.

* The capacitor is equipped with discharge resistors to ensure the safety of electrification and
maintenance.

* This is an unique Eco-friendly product made by Shihlin. Sealed with Epoxy(UL-94V0) soft resin, it eliminates oil leak in operation,
reduces erosion, and environmental pollution.

B A E
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(1) Low voltage explode-proof power capacitor KS

Characteristic

* The capacitor is made with high-voltage endurance and excellent dielectric metallized polypropylene
film. It provides self-healing function,when the film breaks,the metallized electrode around the spark
hole will be evaporated and recovers insulation at the same time, so the capacitor can still work
normally.

* The capacitor is sealed and put in an aluminium shell,. This aluminium shell attached to inside iron
case wall which provide a good heat dissipation ability and extremely slow temperature rise.

* It has sequential protection ability and high safety reliability. Each individual capacitor element is
protected by pressure-type protective device and installed in a vermiculite filled case which provide
fire-proof and explode-proof. Vermiculite is hard to burn and is highly compressible. Capacitos' cases
are made of high strength steel material. If capacitor fails and releases large energy the vermiculite
can suppress impact to keep case from deformed. This filled material act as fire sand to isolate air to

possible combustion and disaster greatly prevented.
* Low loss of medium and temperature with long L% E (K
} J'% } Vermiculite
\Y | filled
v
(4:7 A resistor

operation life that helps to save electricity bill.

* The capacitor is equipped with discharge resistors 1o
ensure the safety of electrification and maintenance.

* This is an unigue Eco-friendly product made by Shihlin.
Filled with soft resin, it eliminates oil leak in

* operation, reduces erosion, and environmental pollution.

o

Aluminium
>

» Shell

Protective Device with
each element
4

Enclosure of
Soft Resin

0g0
A
000 |
E————————...e.eesssss o
!

Main technical target

* Use condition: indoor,ambient temperature-25°C~+45°C,humidity = 95%,below 2000m altitude

* Fregency:60Hz(50Hz)

» Capacity folerance: -5%~ +10%(between phases tolerance within +3%)

* Dielectric Strength: T-T 2.15VAC,T-C 3000V 10sec

* Medium loss: below 0.2W/kVAR

* Max.premissible over voltage:rated voltage*110%

* Max.premissible over current;rated

current*130%

* Protect level:IP42

 Discharge characteristic:
each capacitor unit has discharge
resistor which reduces the terminal
voltage of the capacitor to under
75V within 3minute after the
capacitor has disconnected from
power source.

e standard:IEC 60871 or JIS 4902 or

CNS 1372,




Dimensions Diagram
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Low voltage power capacitor selection table 3@ » 60Hz 220V ~ 240V ~ 260V ~ 280V

Vzﬁtje;e 220VAC 240VAC 260VAC 280VAC Dimensions(mm)
SYS.
Type Voltage
= Capacity  «F CL‘EZ]em nF CL;Z]em unF CL;Z]em nF CL‘EZ]em A B @ D
SH-S # 3 3 605T 5 274 13.1 230 12.0 196 11.1 169 10.3 200 75 250 324
SH-S % s % 610T 10 548 26.2 461 24.1 392 222 338 20.6 200 75 250 324
SH-S % s * 615T 15 822 39.4 691 36.1 589 BSNS 507 30.9 230 130 250 324
SH-S * * * 620T 20 1096 525 921 48.1 785 44.4 677 41.2 230 130 250 324
SH-S % s s 625T 25 1370  65.6 1151 60.1 981 15,5 846 51.6 230 185 250 324
SH-S % s s 630T 30 1644 78.7 1382 72.2 1177 66.6 1015 61.9 230 185 250 324
SH-S % s % 635T 35 1918 91.9 1612 84.2 1373 77.7 1184 72.2 300 185 250 324
SH-S % s s 640T 40 2192 1050 1842  96.2 1570  88.8 1353 825 300 185 250 324
SH-S % s s 645T 220 45 2466 1181 2072 108.3 1766  99.9 1522 928 300 240 250 324
SH-S % s s 650T 50 2740 1312 2303 1203 1962 111.0 1692 103.1 300 240 250 324
SH-L * s % 655T 55 3014 1443 2533 1323 2158 1221 1861 1134 350 140 470 544
SH-L % 3 s 660T 60 3288 1575 2763 1443 2354 133.2 2030 123.7 350 140 470 544
SH-L * * * 665T 65 3562 170.6 2993 156.4 2550 144.3 2199 1340 420 140 470 544
SH-L* * * 670T 70 3224 168.4 2747 1554 2368 1443 420 140 470 544
SH-L % s % 6757 75 2943 1665 2537 154.7 420 140 470 544
SH-L * 3 % 680T 80 2707 165.0 420 140 470 544

@ System voltage: 220V, with 260V, 280V or above capacitor.
- capacitor control led by APFR or parallel connected capacitors and high harmonic, series reactor L=6%, 7%, 13%.15% ©
® System voltage: 220V, with 240V or above capacitor.
- capacitor control led by APFR or parallel connected capacitors and high harmonic, series reactor L=6% ©
® system volfage: 220V with 220V or above capacitor.
Applicable - Capacitors equipped with traditional manual on/off switch. Installed separately, seldom on/off, and no harmonic load.

Environment

- Type *** is capacitor's rated voltage. For voltage 380 ~ 525 VAC, the dimension dose not change for 5 ~ 10 ~ 20 KVAR. The capacitors with 15 + 25~60KVAR capacity are
smaller size models.

- Series reactors must be used In situations of using APFR control and high harmonic current. Suggest selected capacitor's rated voltage 1.25 times above system voltage.
Please contact manufacturer for other special voltage or capacity capacitors.
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Dimensions Diagram
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Low voltage power capacitor selection table 3@ » 60Hz 220V ~ 240V ~ 260V ~ 280V
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" Vré‘;f;e 380VAC 440VAC 480VAC 525VAC Dirnensions(mm)
Type VO”C]ge
VACY ar KF CL;;T”T «F C”[Z]em KF C“(;‘)em KF C“[Z]em A B © D
SH-G 3 s 3% 605T 5 92 76 69 66 58 60 48 55 200 75 250 324
SH-S* * %6107 10 184 152 137 131 115 120 96 110 200 75 250 324
SH-S * % %6157 15 276 228 206 197 173 180 144 165 200 75 250 324
SH-S # * % 6207 20 367 304 274 262 230 241 192 220 230 130 250 324
SH-G 3 s % 625T 25 459 380 343 328 288 300 241 275 230 130 250 324
SH-S % * % 630T 30 551 456 411 394 345 361 289 330 230 130 250 324
SH-S* * % 6357 35 643 532 480 459 403 420 337 385 230 185 250 324
SH-S # s 640T 40 735 608 548 525 461 481 385 440 230 185 250 324
SH-S # * % 645T 45 827 684 617 590 518 541 433 495 230 185 250 324
SH-S # s 3 650T 50 918 760 685 656 576 601 481 550 300 185 250 324
Sk wessT 55 1010 836 754 722 633 662 529 605 300 185 250 324
SH-S # * % 660T 60 1102 912 822 787 691 722 577 660 300 185 250 324
SH-L# # # 665T 65 1194 988 891 853 748 782 626 715 350 140 470 544
SH-L* * #6707 70 1286 1064 959 919 806 842 674 770 350 140 470 544
SH-L % % % 675T 75 1378 1140 1028 984 863 902 722 825 350 140 470 544
SH-L# # s 680T 80 1470 1216 1096 1050 921 962 770 880 350 140 470 544
SH-L* % % 6857 85 1561 1290 1165 1115 979 1022 818 935 350 140 470 544
SH-L % # % 690T 90 1653 1367 1233 1181 1036 108.3 866  99.0 350 140 470 544
SH-L* * % 61007 100 1837 1519 1370 1312 1151 1203 962 1100 420 140 470 544
SH-L % s % 6120T 120 — 1644 1575 1382 1443 1155 1320 420 140 470 544

® System voltage:380V » with 480V, 525V or above capacitor.
- capacitor control led by APFR or parallel connected capacitors and high harmonic, series reactor L=6%, 7%, 13%,15% °
Applicable @ System voltage:380V » with 440V or above capacitor.
Environment - capacitor control led by APFR or parallel connected capacitors and high harmonic, series reactorl=6% °
® System voltage:380V , with 380V or above capacitor.
- Capacitors equipped with fraditional manual on/off switch. Installed separately, seldom on/off, and no harmonic load.

- Type *** capacitor's rated voltage. For voltage 380 ~ 525 VAC, the dimension dose not change for 5 ~ 10 * 20 KVAR. The capacitors with15 ~ 25~60KVAR capacity are
smaller size models.

- Series reactors must be used In situations of using APFR control and high harmonic current. Suggest selected capacitor's rated voltage 1.25 times above system voltage.
Please contact manufacturer for other special voltage or capacity capacitors.
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(2) Low voltage dry-type oval-shaped power capacitor KJ with explode-proof
and improved power factor features.

Characteristic

* The capacitor is made with high-voltage endurance ‘ ,
and excellent dielectric metallized polypropylene fim. It
provides self-restoring function,when the film breaks,the
metallized electrode around the spark hole will be
evaporated and recovers insulation at the same time,
hence the capacitor can sfill work normally.

* The capacitor is sealed in a aluminium
shell. The inside medium and outer aluminium case
touch each other provide good heat dissipation which
make slow temperature rise and long operation life.

* The capacitor uses see-through insulation protective
cover. It is easy to check any problem on screws The capacitor is made with high-voltage

. endurance and excellent dielectric metallized
and contact wires.

* Double protection function and high safety
assurance. Inside each capacitor element installed
with fuse and whole unit installed with protection device which effectively reduce disaster,

* Electric bill greatly reduced by low loss medium, slow temperature rise, long operation life, and
slow capacity decay.

* The capacitor is equipped with discharge resistors to ensure the safety of usage and
mainfenance.

* This is a special Eco-friendly product made by shinlin. It use flame retardant resin and seal,
the leakage of oil can be prevented so does the pollution of environment.

» Patent NO. 185576. Use fuse and pressure type protective device 1o provide double protection.

* First level protection provided by fuse. Fuse on each capacitor element break instantly at short-
circuit fo protect from current surge.

* Second level protection provided by protecting device. A pressure-activate protective device
guard capacitor unit from over-pressure caused by self-restoring and penetrating.

A

Second level
. protecting device
M%ﬁ?ecrﬂron protection
(A) First level fuse

protection

First level fuse protection : When sudden short-circuit occurs in the the capacitor,
the substantial current produced will break the fuse.

Second level protection : The heat and gas produced from self-restoring ability of the capacitor will
activate the pressurized protecting device.
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Main technical target

« Application environment: indoor, ambient temperature -25°C~ +45°C, humidity = 95%,below 2000m

* Fregency : 60Hz °

» Capacity tolerance : -5%~ + 10%(phase-to-phase deviation tolerance within = 3%)

* Dielectiic Strength = T-T 2.15VAC,T-C 3000V 10sec

* Medium loss: below 0.2W/KVAR -

* Max. permissible over voltage : rated voltage*110% (intermittent usage)

* Max. permissible over current : rated current*130%

* Discharge characteristic:each capacitor unit has discharge resistor which reduces the terminal
voltage to under 50V within 1 minufe after the capacitor has disconnected
from power source.

« standard : IEC 831 ~ UL810 ~ JIS 4901 ~ UL810 ~ GB12747-91

Dimensions Diagram




Low voltage power capacitor selection table

3 ¢ 60Hz system voltage : 220VAC

. Capacity & curreint Dimensions(mm)
Rating

Type Voltage terminal Applicable Environment

[VAC) Capacity Capacity Current
KVAR  (uF) (A

SH-J220605T 5 274 131 M6 183 66 130 165 207 225 guceruotager22ov

with 260V or above capacitor.
SH-J220610T 10 548 262 M6 183 66 200 235 207 225 - capacitorcontrol led by APFR or
parallel connected capacitors and
SH-J220615T 220 15 822 394 M8 250 100 200 235 274 292 gghr;;rq%qi/clSefieSfeochfFé%r
o sysklern vc;lfage:22OV
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SH-J220620T 20 1096 52.5 M8 250 100 200 235 274 292 with 240V or above capacitor.
- capacitor control led by APFR or
SH-J220625T 25 1370 65.6 M8 250 100 200 235 274 292 parallel connected capacitors and
high harmonic, series reactor L=6% ©
SH-J240605T 5 230 120 M6 183 66 130 165 207 225 ®system voffage:220v

- with 240V or above capacitor.

= @ if i d with fradii |
SH-J240610T 10 461 241 M6 183 66 200 235 207 225 mericiomiofteion msidled

separately, seldom on/off, and no
SH-J240615T 240 15 691 361 M8 250 100 200 235 274 292  hamonicloco.

SH-J240620T 20 921 48.1 M8 250 100 200 235 274 292
SH-J240625T 25 1181 60.1 M8 250 100 200 235 274 292
SH-J260605T 5 196 11.1 Mé 183 66 130 165 207 225
SH-J260610T 10 392 222 Mé 183 66 200 235 207 225

SH-J260615T 260 15 589  33.3 M8 250 100 200 235 274 292

SH-J260620T 20 785 444 M8 250 100 200 235 274 292

SH-J260625T 25 981 55.5 M8 250 100 200 235 274 292

3 ¢ 60Hz system voltage : 380VAC

Rating Capacity & curreint Dimensions(mm)

Type Voltage terminal Applicable Environment
(VAC)  Capacity Capacity Current

AR (xF) (A A B TS
SH-J380605T 5 92 76 M6 183 66 130 165 207 225 e
SH-J380610T 10 184 152 M6 183 66 130 165 207 225 “ifh440Vorabove copaciior

+ capacitor control led by APFR or
295 parallel connected capacitors and

SH-J380615T 15 276 228 M6 183 66 200 235 207 e o
Sis0e20T 0 20 367 304 M6 183 66 200 235 207 225 ANl
$H-J380625T 25 459 380 M8 250 100 200 235 274 292 oo e o
SH-J380630T 30 551 456 M8 250 100 200 235 274 292 honhememic tovberseiorniobo -
SH-J400605T 5 83 72 M6 183 66 130 165 207 205w asoveromeve capacior
SH-J400610T 10 166 144 M6 183 66 130 165 207 225  emoolo e s !
SH-J400615T 15 249 217 M6 183 66 200 235 207 205  jopcidiol seidom onjoff. andno
$a0020T 0 20 332 289 M6 183 66 200 236 207 225

SH-J400625T 25 414 361 M8 250 100 200 235 274 292

SH-J400630T 30 497 433 M8 250 100 200 235 274 292

SH-J440605T 5 69 66 M6 18 66 130 165 207 225

$H-J440610T 10 187 131 M6 183 66 130 165 207 225

$H-J440615T 15 206 197 M6 183 66 200 235 207 225

Saa0620r O 20 274 262 M6 183 66 200 236 207 225

$H-J440625T 25 343 328 M8 250 100 200 235 274 292

SH-J440630T 30 411 39.4 M8 250 100 200 235 274 292 17




(3) LLow voltage dry-type cylinder-shaped power capacitor KR with explode-proof
and improved power factor features.

Features

* The capacitor is made with high-voltage endurance and
excellent dielectric metallized polypropylene film. ltprovides self-
restoring function,when the film breaks,the metallized electrode
around the spark hole will be evaporated and recovers insulation

at the same time, hence the capacitor can still work normaily. gg\*/?f;‘ve
* The capacitor is sealed in a aluminium shell. The inside Fuse

medium and outer aluminum case touch each other provide

good heat dissipation which make slow temperature rise and  oggor it
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long operation life.

* The capacitor is uses see-through insulation protective cover. It
is easy to check any problem on screws and contact wires.

* Double protection function and high safety assurance. Inside each capacitor element installed
with fuse and whole unit installed with protection device which effectively reduce disaster.

* Electric bill greatly reduced by low loss medium, slow temperature rise, long operation life, and
slow capacity decay.

* The capacitor is equipped with discharge resistors 1o ensure the safety of usage and
mainfenance.

* This is a special Eco-friendly product made by shinlin. It use flame retardant resin and
seal,hence the leakage of oil can be prevented so does the pollution of environment.

* Save space in a cylindrical shell.

* Safe to rise and wait again.

* First level protection provided by fuse. Fuse on each capacitor element break instantly at short-
circuit to protect from current surge.

» Second level protection provided by protecting device. A pressure-activate protective device
guard capacitor unit from over-pressure caused by self-restoring and penetrating.

A

Second level
, protecting device
I\/I(:élfuur::r;r;on protection
(A) First level fuse

protection

First level fuse protection : When sudden short-circuit occurs in the the capacitor,
the substantial current produced will break the fuse.

Second level protection : The heat and gas produced from self-restoring ability of the capacitor will

activate the pressurized protecting device.
18



Main technical target

* Application environment: indoor, ambient femperature -25°C~ +45°C, humidity = 95%,lbelow 2000m

* Fregency : 60Hz -

» capacity folerance : -5%~ + 10%(phase-to-phase deviation tolerance within £ 3%)

* Dielectric Strength : T-T 2.15VAC,T-C 3000V 10sec

* Medium loss: below 0.2W/KVAR °

* Max. permissible over voltage : rated voltage*110% (intermittent usage)

* Max. permissible over current : rated current*130%

» Discharge characteristic:there is an internal resistor which discharge the remaining charge to less than
50volts after one minute.

» standard : IEC 831 ~ GB12747-91 ~ JIS 4901 ~ CNS1179,3738 ~ UL810
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Dimensions Diagram

Marking
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Low voltage power capacitor selection table 3@ ,60Hz, System voltage220VAC

Capacitance and Current Dimensions(mm)
Capacitor
Type s o e Applicable Environment
voltage  copacity e[S Current type
(VAC) KVAR —|f[oﬂnFc]e A) A B C D E F
®5yst ltage:220V
SH-R260605T 5 196 1.1 M6 70 74 317 280 12 15 | oSemvolage :
- with 260V or above capacitor
- capacitor control led by APFR or
SH-R260610T 10 392 222 M6 70 74 317 280 12 15  Parllel connected capacitors.
series reactor L=6% °
260
SH-R260615T 15 589 38Y8 M8 116 120 327 280 16 25
SH-R260620T 20 785 44.4 M8 116 120 327 280 16 25

Low voltage power capacitor guiding table 3@,60Hz, System voltage380VAC

Capacitor Capacitance and Current Dimensions(mm)
Type rated . Terminal Applicable Environment
oltage y apac
V(VAg) AR Aance SN A B c D £ F
(#F)
SH-R440605T 5 69 6.6 Mé 70 74 317 280 12 15

® system voltage: 380V

with 260V or above capacitor
SH-R440610T 10 137 13.1 M6 70 74 317 280 12 15 - capacitor controlled by APFR or
parallel connected capacitors,
series reactor L=6% °

SH-R440615T 15 206 19.7 Mé 70 74 317 280 12 15
440

SH-R440620T 20 274 26.2 M8 116 120 327 280 16 25

SH-R440625T 25 343 32.8 M8 116 120 327 280 16 25

SH-R440630T 30 411 39.4 M8 116 120 327 280 16 25

- Series reactors must be used In situations of using APFR control and high harmonic current. Suggest selected capacitor's rated voltage 1.25 times above
system voltage. Please contact manufacturer for other special voltage or capacity capacitors.
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(4) Low Voltage Anti-Harmonic Capacitor KH Series

Electric system quality deteriorates in recent years due

to the rapid electronic industry development and vast ,J/ \\

applications. The existence of Harmonic affects both /

system operation and safety of equipment. It became

an non-ignorable factor regards of safety issues and the "‘\ /‘V
damages 1o the electric system. o

The deterioration of power quality has caused unpredictable accidents from time to time so that
capacitor has become the biggest victim. Therefore the choice of application environemnt and
capacitor specification has to be more careful than ever. Hence, Shihlin  produce Anti-Harmonic
capacitors wheih meet customer's needs 1o ensure the system operation safety and also to reduce
damage.This product has the following favorable features:

1.Protect the electric devices from being damaged by the harmonic.

2.Keep the electric system running normally in poor electricity supply.

3.Avoid the relative damage.
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3@ » 60Hz
Capacity Dimensions(mm)
Type Rated Voltage Current(A)
KVAR s A B © D
SH-H220610T 10 548 26.2 230 130 250 324
SH-H220615T 15 822 39.4 230 185 250 324
SH-H220620T 20 1096 2 300 185 250 324
SH-H220625T 25 1370 65.6 300 185 250 324
SH-H220630T 200V 30 1644 78.7 300 240 250 324
SH-H220635T 35 1918 91.9 350 140 470 544
SH-H220640T 40 2192 105.0 420 140 470 544
SH-H220645T 45 2466 118.1 420 140 470 544
SH-H220650T 50 2740 131.2 420 140 470 544
SH-H380610T 10 183.7 156.2 230 130 250 324
SH-H380615T 15 275.5 22.8 230 130 250 324
SH-H380620T 20 367.4 30.4 230 185 250 324
SH-H380625T 25 459.2 38.0 230 185 250 324
SH-H380630T 380V 30 551.1 45.6 300 185 250 324
SH-H380635T 55 642.9 53.2 300 240 250 324
SH-H380640T 40 734.8 60.8 300 240 250 324
SH-H380645T 45 826.6 68.4 350 140 470 544
SH-H380650T 50 918.5 76.0 350 140 470 544
SH-H440610T 10 137 13.1 230 130 250 324
SH-H440615T 15 206 19.7 230 130 250 324
SH-H440620T 20 274 26.2 230 185 250 324
SH-H440625T 25 343 32.8 230 185 250 324
SH-H440630T 440V 30 411 39.4 300 185 250 324
SH-H440635T 85) 480 45.9 300 240 250 324
SH-H440640T 40 548 52.5 300 240 250 324
SH-H440645T 45 617 59.0 350 140 470 544
SH-H440650T 50 685 65.6 350 140 470 544
SH-H480610T 10 115.1 12.0 230 130 250 324
SH-H480615T 15 172.7 18.0 230 130 250 324
SH-H480620T 20 230.3 24.1 230 185 250 324
SH-H480625T 25 287.8 30.1 230 185 250 324
SH-H480630T 480V 30 345.4 36.1 300 185 250 324
SH-H480635T 35 402.9 42.1 300 240 250 324
SH-H480640T 40 460.5 48.1 300 240 250 324
SH-H480645T 45 518.1 54.1 350 140 470 544
SH-H480650T 50 575.6 60.1 350 140 470 544
SH-H525610T 10 96.2 11.0 230 130 250 324
SH-H525615T 15 144.4 16.5 230 130 250 324
SH-H525620T 20 192.5 22.0 230 185 250 324
SH-H525625T 25 240.6 27.5 230 185 250 324
SH-H525630T 505V 30 288.7 33.0 300 185 250 324
SH-H525635T £S5 336.8 38.5 300 240 250 324
SH-H525640T 40 384.9 44.0 300 240 250 324
SH-H525645T 45 433.1 49.5 350 140 470 544
SH-H525650T 50 481.2 55.0 350 140 470 544




(8) «F Type Indoor Capacitor Series

features

* The capacitor is made with high-voltage endurance and excellent dielectric metallized
polypropylene film. It provides self-restoring function,when the film breaks,the metallized electrode
around the spark hole will be evaporated and recovers insulation at the same time, hence the
capacitor can still work normally.

* The capacitor is sealed in the aluminium shell. Inside medium and aluminum case touch each
other provide good heat dissipation which make slow temperature rise and long operation life.

* Reliable and high safety assurance. It utilizes over-pressure protecting device to effectively reduce
and isolate damages.

* Electric bill greatly reduced by low loss medium, slow temperature rise, long operation life, and
slow capacity decay.

* The capacitor is equipped with discharge resistors to ensure the safety of usage and
maintenance.

* This is a special Eco-friendly product made by shinlin and use flame retardant resin and
seal,hence the leakage of oil can be prevented so does the pollution of environment.
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Main technical target

 Application environment: indoor, ambient temperature -25°C~+45°C, humidity =95%,below
2000m

* Fregency : 60Hz °

* Capacity tolerance : -5%~ + 10%(phase-to-phase deviation tolerance within £ 3%)

* Dielectric Strength * T-T 2.15VAC,T-C 3000V 10sec

* Medium loss: below 0.2W/KVAR -

* Max. permissible over voltage : rated voltage*110% (infermittent usage)

* Max. permissible over current : rated current*130%

* Discharge characteristic:there is an internal resistor which discharge the remaining charge to less
than 50volts after one minutes.

e Standard : [EC 831 ~ GB12747-91 ~ JIS 4901 ~ CNS1179,3738 ~ UL810
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Diagram of Dimensions
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Fig. A Fig. B Fig. C
60Hz
dimension (mm)
draw out )
b ) e CC’K‘\’/%W Ccz‘ioﬁw cjrfem cdrinf el s B c D E F e
A) A)
SH-UR220100T 3¢ 1.8 100 4.8 12AWG 65 67 230 A
SH-UR220150T 3¢ 2.7 150 7.2 12AWG 65 67 230 A
SH-UR220200T 3¢ 3.6 200 9.6 12AWG 65 67 230 A
SH-UJ220250ST 220 1/3¢ 4.6 250 12.0 20.7 M6 183 66 130 165 207 225 B
SH-UJ220300ST 1/3¢ 5.5 300 14.4 24.9 M6 183 66 130 165 207 225 B
SH-UJ220400ST 1/3¢ 7.3 400 19.2 33.2 M6 183 66 180 215 207 225 B
SH-UJ220500ST 1/3¢ 9.1 500 23.9 41.5 M6 183 66 180 215 207 225 B
SH-UR380100T 3¢ 5.4 100 8.3 12AWG 65 67 230 A
SH-UJ380150ST 1/3¢ 8.2 150 12.4 21.5 M6 183 66 130 165 207 225 B
SH-UJ380200ST 1/3¢ 10.9 200 16.5 28.7 M6 183 66 130 165 207 225 B
SH-UJ380250ST 380 1/3¢ 13.6 250 20.7 35.8 M6 183 66 180 215 207 225 B
SH-UJ380300ST 1/3¢ 16.3 300 24.8 43.0 M6 183 66 180 215 207 225 B
SH-UJ380400T 3¢ 21.8 400 33.1 M8 250 100 200 235 274 292 ©
SH-UJ380500T 3¢ 27.2 500 41.4 M8 250 100 200 235 274 292 ©
SH-UR440100T 3¢ 7.3 100 9.6 16.6 12AWG 65 67 230 A
SH-UJ440150ST 1/3¢ 10.9 150 14.4 24.9 M6 183 66 130 165 207 225 B
SH-UJ440200ST 1/3¢ 14.6 200 19.2 33.2 M6 183 66 180 215 207 225 B
SH-UJ440250ST 440 1/3¢ 18.2 250 23.9 41.5 M6 183 66 180 215 207 225 B
SH-UJ440300T 3¢ 21.9 300 28.7 M8 250 100 200 235 274 292 C
SH-UJ440400T1 3¢ 29.2 400 38.3 M8 250 100 200 235 274 292 C
SH-UJ440500T1 3¢ 36.5 500 47.9 M8 250 100 200 235 274 292 ©

- Series reactors must be used In situations of using APFR control and high harmonic current. Suggest selected capacitor's rated voltage 1.25 times
above system voltage. Please contact manufacturer for other special voltage or capacity capacitors.
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(6) Low voltage power dry type H level series reactor
Advantages of series reactor

* Series reactor can suppress high frequency surge caused by capacitor power switching.

* Series reactor can suppress over-voltage caused by repeated arc at instance of capacitor switch
off.

* Series reactor can change system impedance, suppress harmonic voltage and current.
Application

* [t can be connected 1o series capacitors to reduce or suppress sudden increase of capacitor
current.

* Application environment: below 1000m, ambient temperature below 40°C, average temperature
in 24 hours does not ove 35°C

L
(o]
-
~~
-
(o)
<
)
—
Q
Q
(1]
o
(o]
<
o
0
Q
O
Q
o,
—
(@]
7]

* standard : JEC-2210(1990)

* Temperature rise: contfinuous rated current 135% » coil temperature does not to outstrip 120°C ©
* dielectric withstand voltage: AC 4000V/min

* Max safety current; 5th harmonic current contain below 35%, compound current below 120%.
* Reactor insulation level: H level. Protection level: IPOO

25




Dimension Diagram

Fig. 1 Fig.2 Fig.3
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3@ » 60Hz » System voltage : 220VAC

Dimensions(mm)

Rafing resistor 6%
capacity TVoe rating Resistor weight Fig Remark
voltage capacity (kg)
(KVAR) (VAC) (KVAR) A B C D E F
5  SR6-24060030T 240 0.3 65 150 85 100 140 8 4.8

@ Capacitors controlled
10 SR6-24060060T 240 0.6 90 200 80 110 220 8 10.0 2 by APFR or multiple
parallel connected

15 SR6-24060090T 240 0.9 90 200 90 120 220 8 1.5 e a Unclor low
20  SR6-24060120T 240 1.2 90 200 100 130 220 8 13.0 A oCS:
@ If 6% reactor series
25  SR6-24060150T 240 1.5 90 200 110 140 220 8 15.0 2 connected to
capacitors, the
30  SR6-24060180T 240 1.8 160 250 100 200 220 10 19.0 3 capacitor's ferminal
voltage will increase 1/
o 35  SR6-24060210T 240 2.1 160 250 110 210 220 10 21.0 3 (1-6%) [obout 1.064
VAC 40  SR6-24060240T 240 2.4 160 250 120 215 220 10 24.0 3 fimes]. Itis suggested
to upgrade capacitor's
45 SR6-24060270T 240 2.7 160 250 130 230 220 10 26.0 3 withstand voltage,
select capacitor with
50  SR6-24060300T 240 3.0 180 285 125 220 250 14 31.0 3 rated voltage dbove
240V.
60  SR6-24060360T 240 3.6 180 285 130 230 250 14 34,0 3
70  SR6-24060420T 240 4.2 180 320 135 240 285 14 42,0 3
75  SR6-24060450T 240 4.5 180 320 135 250 285 14 43,0 3
80  SR6-24060480T 240 4.8 180 320 135 250 285 14 44,0 3
5  SR6-26060030T 260 0.3 65 150 85 100 140 8 4.8 )
@ Capacitors controlled
10 SR6-26060060T 260 0.6 90 200 80 110 220 8 10.0 2 oy APFR or multiple
parallel connected
15  SR6-26060090T 260 0.9 90 200 90 120 220 8 1.5 2 capacitors under low
system harmonics.
20  SR6-26060120T 260 1.2 90 200 100 130 220 8 13.0 2 @it copacitor series
25  SR6-26060150T 260 1.5 90 200 110 140 220 8 15.0 DRCoSC S 10/6%.
7%, 8%, 13% reactor,
30 SR6-26060180T 260 1.8 160 250 100 160 260 10 19.0 2 capacitors terminal
voltage will increase 1/
06p 35  SR6-26060210T 260 2.1 160 250 110 210 220 10 21.0 3 (1-L9%) times. It is
VAC suggested to upgrade
40 SR6-26060240T 260 2.4 160 250 120 215 220 10 24.0 3 capactors withstand
45 SR6-26060270T 260 2.7 160 250 130 230 220 10 260 g (eIl
capacitor with rated
50  SR6-26060300T 260 3.0 180 285 125 220 250 14 31.0 3 voltage above 260V.
60  SR6-26060360T 260 3.6 180 285 130 230 250 14 34.0 3
70 SR6-26060420T 260 4.2 180 320 135 240 285 14 42.0 3
75  SR6-26060450T 260 4.5 180 320 135 250 285 14 43,0 3
80  SR6-26060480T 260 4.8 180 320 135 250 285 14 44,0 3
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~~
3@ » 60Hz » System voltage : 380VAC o
) resistor 6% : .
Rohng rating Resistor RIS ST R weight ) g
capacity Type . Fig Remark -
(KVAR) voltage capacity ka) =+
(VAC) (KVAR) A B c D E (8
5  SR6-44060030T 440 0.3 65 150 85 100 140 8 4.8 | OCepesizpesiilzs o)
by APFR or multiple
10 SR6-44060060T 440 0.6 90 200 80 110 220 8 10.0 2 parallel connected g
15 SR6-44060090T 440 0.9 90 200 90 120 220 8 15 o | CECECE s
system harmonics. (D
20  SR6-44060120T 440 1.2 90 200 100 130 220 8 13.0 2 @If 6% reactor series =
connected to O
25 SR6-44060150T 440 15 90 200 110 140 220 8 15.0 2 capat g o
30 SR6-44060180T 440 1.8 160 250 100 160 260 10 19.0 2 capacitors terminal O
voltage will increase 1/ (o]
35  SR6-44060210T 440 2.1 160 250 110 170 260 10 21.0 2 (1-6%) [about 1.064 0
40 SR6-44060240T 440 2.4 160 250 120 180 260 10 24.0 2 timmst fif B EUgesied o
440 to upgrade capacitor's -
VAC 45 SR6-44060270T 440 2.7 160 250 130 190 260 10 26.0 2 withstand voltage, «
50  SR6-44060300T 440 3.0 180 285 125 220 250 14 310 3 | e
rafed voltage above
60  SR6-44060360T 440 3.6 180 285 130 230 250 14 34.0 3 440V,
70 SR6-44060420T 440 4.2 180 320 135 240 285 14 42.0 3
75 SR6-44060450T 440 45 180 320 135 250 285 14 43.0 3
80  SR6-44060480T 440 4.8 180 320 135 250 285 14 44.0 3
90  SR6-44060540T 440 5.4 180 320 135 250 285 14 46.0 3
100 SR6-44060600T 440 6.0 180 320 150 260 285 14 51.0 3
120 SR6-44060720T 440 7.2 180 320 150 270 285 14 55.0 3
5 SR6-46060030T 460 0.3 65 150 85 100 140 8 48 1 @ Copoacitors controlied
by APFR or mulfiple
10 SR6-46060060T 460 0.6 %0 200 80 110 220 8 10.0 2 paraliel connected
15 SR6-46060090T 460 0.9 90 200 90 120 220 8 1.5 2 cie]rereliaR (e S et
system harmonics.
20 SR6-46060120T 460 1.2 90 200 100 130 220 8 13.0 2 @ If capacitor series
25 SR6-46060150T 460 15 90 200 110 140 220 8 15.0 2 | o
7% reactor, capacitor's
30 SR6-46060180T 460 1.8 160 250 100 160 260 10 19.0 2 terminal voltage wil
increase 1/(1-L%)
35  SR6-46060210T 460 2.1 160 250 110 170 260 10 21.0 2 e HS
40 SR6-46060240T 460 2.4 160 250 120 180 260 10 24.0 2 to upgrade capacitors
460 withstand voltage level,
VAc 45 SR6-46060270T 460 2.7 160 250 130 190 260 10 26.0 2 select capachior wih
50  SR6-46060300T 460 3.0 180 285 125 220 250 14 31.0 3 rated voltage above 4
60V.
60  SR6-46060360T 460 3.6 180 285 130 230 250 14 34.0 3
70 SR6-46060420T 460 42 180 320 135 240 285 14 42.0 3
75 SR6-46060450T 460 45 180 320 135 250 285 14 43.0 3
80  SR6-46060480T 460 438 180 320 135 250 285 14 44,0 3
90  SR6-46060540T 460 5.4 180 320 135 250 285 14 46.0 3
100 SR6-46060600T 460 6.0 180 320 150 260 285 14 51.0 3
120 SR6-46060720T 460 7.2 180 320 150 270 285 14 55.0 3
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Dimensions Diagram

*Hole | i i #Hole | Hole

Fig. 1 Fig.2 Fig. 3

3@ » 60Hz » System voltage : 380 or 440 VAC
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Ratin resistor 6% Dimensions(mm)
g. rating Resistor weight .
capacity Type it ; ke Fig Remark
(KVAR) voltage capacity (kg)
(VAC) (KVAR) A B C D E F
5  SR6-48060030T 480 0.3 65 150 85 100 140 8 4.8 1
® C it trolled
10 SR6-48060060T 480 0.6 90 200 8 110 220 8 10.0 2 R
by APFR or multiple
15 SR6-48060090T 480 0.9 90 200 90 120 220 8 1.5 2 pardllel connected
20  SR6-48060120T 480 1.2 90 200 100 130 220 8 13.0 2 CeEeriBfus ey
system harmonics.
25  SR6-48060150T 480 15 90 200 110 140 220 8 15.0 2
30  SR6-48060180T 480 18 160 250 100 160 260 10 19.0 2  ®ifcopacitor series
connected o 6%,
35  SR6-48060210T 480 2.1 160 250 110 170 260 10 21.0 2 PN oo
40  SR6-48060240T 480 2.4 160 250 120 180 260 10 24.0 2 capacitor's terminal
480 45 sRe-48060270T 480 2.7 160 250 130 190 260 10 260 PR oslincioss 1/
VAC (1-L%) times. It is
50  SR6-48060300T 480 3.0 180 285 125 220 250 14 31.0 3 suggested to upgrade
60 SR6-48060360T 480 3.6 180 285 130 230 250 14 34.0 3 Sapdetorsiwinstand
voltage level, select
70 SR6-48060420T 480 4.2 180 320 135 240 285 14 42,0 3 capaciior with rated
75  SR6-48060450T 480 4.5 180 320 135 250 285 14 43.0 3 voltage above 480V.
80  SR6-48060480T 480 4.8 180 320 135 250 285 14 44.0 3
90  SR6-48060540T 480 5.4 180 320 135 250 285 14 46.0 3
100  SR6-48060600T 480 6.0 180 320 150 260 285 14 51.0 3
120  SR6-48060720T 480 7.2 180 320 150 270 285 14 55.0 3
5  SR6-52560030T 525 0.3 65 150 85 100 140 8 48 1
@ Capacitors controlled
10 SR6-52560060T 525 0.6 90 200 80 110 220 8 10.0 2 by APFR of multiple
15 SR6-52560090T 525 0.9 90 200 90 120 220 8 1.5 2 parallel connected
capacitors under low
20 SR6-52560120T 525 1.2 90 200 100 130 220 8 13.0 2 I herrronics.
25  SR6-52560150T 525 1.5 90 200 110 140 220 8 15.0 2
30 SR6-52560180T 525 1.8 160 250 100 160 260 10 19.0 g  (OlCEsletels
connected to 6%,
35  SR6-52560210T 525 2.1 160 250 110 170 260 10 21.0 2 7% teactor, capacitors
40  SR6-52560240T 525 2.4 160 250 120 180 260 10 24.0 2 terminal voltage wil
525 increase 1/(1-L%)
VAG 45 SR6-52560270T 525 2.7 160 250 130 190 260 10 26.0 2 fimes. It s suggested
50 SR6-52560300T 525 3.0 180 285 125 220 250 14 31.0 3 to upgrade capacitor's
ithst It | |,
60  SR6-52560360T 525 3.6 180 285 130 230 250 14 340 TR ol leve
select capacitor with
70 SR6-52560420T 525 4.2 180 320 135 240 285 14 42,0 3 rated voltage above
75  SR6-52560450T 525 45 180 320 135 250 285 14 43.0 3 2o
80  SR6-52560480T 525 4.8 180 320 135 250 285 14 44.0 3
90  SR6-52560540T 525 5.4 180 320 135 250 285 14 46.0 3
100  SR6-52560600T 525 6.0 180 320 150 260 285 14 51.0 3
120  SR6-52560720T 525 7.2 180 320 150 270 285 14 55.0 3
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(7) The selection Of Series Reactor After Increase Of Capacitor Voltage

| Wrong selection @ | Correct selection
| System Voltage 220V | System Voltage 260V

Series Reactor i

* * Series Reactor
3 60Hz 3@ 60Hz
220V 7.62V 260V 7.62V

3KVAR (6%)

* Capacitor * g;%%ﬂ;or
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Y 30601z Y 260
'} 50kVAR | 50KVAR
\_ J NS J
The rated voltages of reactor and capacitor The rated voltages of reactor and capacitor
are different, the ratio of impedance is 4.3% are the same, the ratio of impedance is 6%

(not 6%)

Cadlculation of the Capacitance and Reactance ratio

(220V/V 3)X6%=7.62V (260V/V 3 )X 6%=9.01V

XL= V?/ Q=7.622/3KVAR/3=0.0581(2 XL= V2 Q=9.012/3KVAR/3=0.08110Q
XC =V Q=260%/50KVAR=1.3520) XC=V2/ Q=260%/50KVAR=1.3520Q
XL/ XC=0.0581/1.352=4.3% XL/ XC=0.0811/1.352=6%

(8) Low Voltage Power Factor Improved Capacitors General Inspection And Diagnose

Break down check by visual inspection

Indoor type : If the Capacitor case lid open or internal filings ejected, it means the capacitor is
broken.

Basic function inspection

First of all, the capacitor must be switched off at least 3 minutes , then phases o ground discharge
followed by phase to phase discharge.

Capacitance is measured by digital reading capacitor meter

1Half the rated capacitance printed on name plate or certificate is the phase to phase
capacitance.
2.ldentify phase: The U, V, W phases are identified from the name plate side.
3.The rated capacitance caculated by measured value
U-V=a(uF
U—-W=Db («F) .. (a+b+c)X2+3=rated capacitance
V—W=c («F)

4.Determined by the rated capacitance
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* Within -5% ~ +15% of rated capacitance.

* |[f multiple capacitor units are connected in
parallel, the total capacitance is derived by one
unit's capacitance times the number of units.

¢ |f intferphase unbalance ratio is < 108%.

Use the phase in lowest ratio then divided
by other two phases individually and get
percentage.

el
5
ibhin Electric

(?) Low Voltage Capacitor's Maintenance

Daily maintenance

1.

The capacitor's ambient temperature must be lower 45°C, At installation consider following items:
ambient temperature, ambient temperature rise, ventilation equipment, and heat source.

. The condition of switches used in capacitor's protecting device must be checked to prevent poor

contacting.

. Inspect if applied voltage and current are normal. The capacitor's operation life will be shortened

if it is used in over-voltage condition which causes capacitance increase, temperature rise, and
also damage internal insulation elements due to abnormal voltage.

. Check if any abnormal condition at connection wires and capacitor terminals.
. Check for other abnormal situations.

Regular maintenance

1

. After using capacitor for a long time, accumulated dusts on bushing must. Dusts mixed with

moisture will reduce the insulation resistance and cause electricity leakage which may activate
protective device. To clean bushing and to avoid electric shock, power to capacitor must be cut
for 3 minutes and capacitor be fully discharged thru ground wire.

2. All capacitors must be cleamed and polished regularly to help release surface heat.

(10) Capacitance Coefficients Calculation Of The Capacitors To Be Installed

Example: Conversion between KVAR and
Load of the plant:500KW nF
Power factor before improvement:Cos ¢1=0.6 KVAR X 10°
Desired power factor after Cuf) =—————
2 7 fE2

improvement:Cos t2,=0.95
Capacitance of the capacitor required
=500*1.005 =500KVAR If 50Hz, 2 7 f=314
(Note:1.005 is obtained from the following table) If 60 Hz, 27 =377
In the above equation:
KVAR=Value of capacitance
f=Frequency Hz
E=Rated voltage V



X
&
Power factor -
before Cos 6 2 Power factor desired after improvement —~
improvment 5
Cos b, 080 085 090 091 092 093 094 095 09 097 098 099  Unity 3
0.50 0.982 1.112 1.248 1.276 1.303 1.337 1.369 1.403 1.441 1.481 1.529 1.590 1.732 E
0.51 0.936 1.066 1.202 1.230 1.257 1.291 1.323 1.357 1.395 1.435 1.483 1.544 1.686 3-
0.52 0.894 1.024 1.160 1.188 1.215 1.249 1.281 1.315 1.353 1.393 1.441 1.502 1.644 %
0.53 0.850 0.980 1.116 1.144 1.171 1.205 (IF287; 1.271 1.309 1.349 1.397 1.458 1.600 -
0.54 0.809 0.939 1.075 1.103 1.130 1.164 1.196 1.230 1.268 1.308 1.356 1.417 1.559 o
0.55 0.769 0.899 1.035 1.063 1.090 1.124 1.156 1.190 1.228 1.268 1.316 1.377 1.519 %
0.56 0.730 0.860 0.996 1.024 1.051 1.085 1.117 1.151 1.189 1.229 1.277 1.338 1.480 =
0.57 0.692 0.822 0.958 0.986 1.013 1.047 1.079 1.113 1.151 1.191 1.239 1.300 1.442 9
0.58 0.655 0.785 0.921 0.949 0.976 1.010 1.042 1.076 1.114 1.154 1.202 1.263 1.405 O
0.59 0.618 0.748 0.884 0.912 0.939 0.973 1.005 1.039 1.077 1.117 1.165 1.226 1.368 8
0.60 0.584 0.714 0.849 0.878 0.905 0.939 0.971 1.005 1.043 1.083 1.131 1.192 1.334 3‘
0.61 0549 0679 0815 0843 0870 0904 0936 0970 1.008 1048 1.096 1.157  1.299 a
0.62 0515 0645 0781 0809 0.836 0870 0902 0936 0974 1014 1062 1123 1.265
0.63 0483 0613 0749 0777 0804 0838 0870 0904 0942 0982 1.030 1091 1.233
0.64 0.450 0.580 0.716 0.744 0.771 0.805 0.837 0.871 0.909 0.949 0.997 1.058 1.200
0.65 0419 0549 0685 0713 0740 0774 0804 0840 0878 0918 0966 1.027 1.169
0.66 0.388 0518 0654 0682 0709 0743 0775 0809 0847 0887 0935 0996 1.138
0.67 0.358 0488 0624 0652 0679 0713 0745 0779 0817 0857 0905 0966 1.108
0.68 0.329 0.459 0.595 0.623 0.650 0.684 0.716 0.750 0.788 0.826 0.876 0.937 1.079
0.69 0.299 0.429 0.565 0.593 0.620 0.654 0.686 0.720 0.758 0.798 0.840 0.907 1.049
0.70 0.270 0400 0536 0564 0591 0625 0657 0691 0729 0769 0811 0878 1.020
0.71 0.242 0372 0508 0536 0563 0597 0629 0663 0701 0741 0783 0.850 0.992
0.72 0213 0343 0479 0507 0534 0568 0600 0634 0672 0712 0754 0821  0.963
0.73 0.186 0.316 0.452 0.480 0.507 0.541 0.573 0.607 0.645 0.685 0.727 0.794 0.936
0.74 0.159 0.289 0.425 0.453 0.480 0.514 0.546 0.580 0.618 0.658 0.700 0.767 0.909
Power factor
before Cos 0 2 Power factor desired after improvement
improvment
Cos b, 080 08 090 091 092 093 094 095 09 097 098 099  Unity
0.75 0.132 0.262 0.398 0.426 0.453 0.487 0.519 0.553 0.591 0.631 0.673 0.740 0.882
0.76 0105 0235 0371 0399 0426 0460 0492 0526 0564 0604 0652 0713 0.855
0.77 0079 0209 0345 0373 0400 0434 0466 0500 0538 0578 0620 0687 0.829
0.78 0.053 0183 0319 0347 0374 0408 0440 0474 0512 0552 0594 0661  0.803
0.79 0.026 0.156 0.292 0.320 0.347 0.381 0.413 0.447 0.485 0.525 0.567 0.634 0.776
0.80 - 0.130 0266 0294 0321 0355 0387 0421 0459 0499 0541 0608 0.750
0.81 - 0.104 0240 0268 0295 0329 0361 0395 0433 0473 0515 0582 0724
0.82 - 0.078 0214 0242 0269 0303 0335 0369 0407 0447 0489 0556 0.698
0.83 - 0052 0188 0216 0243 0277 0309 0343 0381 0421 0463 0530 0672
0.84 - 0.026 0.162 0.190 0.217 0.251 0.283 0.317 0.355 0.395 0.437 0.504 0.645
0.85 - - 0136  0.164 0191 0225 0257 0291 0329 0369 0417 0473 0.620
0.86 - - 0109 0140 0167 0198 0230 0264 0301 0343 0390 0450 0.593
0.87 - - 0083 0114 0141 0172 0204 0238 0275 0317 0364 0424 0567
0.88 S = 0.054 0.085 0.112 0.143 0.175 0.209 0.246 0.288 0.335 0.395 0.538
0.89 - - 0.028 0.059 0.086 0.117 0.149 0.183 0.230 0.262 0.309 0.369 0.512
0.90 - - - 0.031 0058 0089 0121 0155 0192 0234 0281 0341 0484
0.91 - - - - 0.027 0058 009 0124 0161 0203 0250 0310 0453
0.92 - - - - - 0031 0063 0097 0134 0176 0223 0283 0.426
0.93 - S S S = = 0.032 0.066 0.103 0.145 0.192 0.252 0.395
0.94 - - - - - - - 0.034 0.071 0.113 0.160 0.220 0.363
0.95 - - - - - - - - 0.037 0079 0126 0186 0.329
0.96 - - - - - - - - - 0.042 0.089 0.149 0.292
0.97 - - - - - - - - . : 0.047 0107  0.250
0.98 - - - - - - - - - - - 0.060 0.203 31

0.99 : : : - : : - - - - : - 0.143
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(11) Coefficints variation of capacitance after increase of capacitor voltage

Infended increase of capacitor rated voltage

System Voltage
240 260 280 300 380 400 440 460 480 500 525 600 700

220 1,190 1,397 1,620 1,860

240 = 1.174 1,361 1,563 = = = = = =

380 = = = = 1,108 1,341 1,465 1,596 1,731 1,909 =

400 = = = = = = 1,210 1,323 1.441 1,563 1,723 2,250

440 = = = ° = = = 1,093 1,190 1,291 1,424 1,860

460 = = ° ° = = = 1,089 1,181 1,303 1,701 2,316

Example : Assuming the system voltage is 380V, the required capacitance is 100KVAR, considering
the voltage increase due to series connected reactor and high harmonics, the capacitor
rated voltage is proposed to increase to 440V. The conversion formula as follows:

Required capacitor capacitance = 100KVAR X 1.341 (obtained from above table)=134.1KVAR

( The voltage infended to rise ( The capacitance after voltage increase ]

Conversion formual * 313812><10?KVAR=134.1KVAR

[ System Voltage J_J [ Required capacitance J
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Over 50 Year Experience

Shihline Electric Transformers are in service worldwide

China Japan

FAR EASTERN IND. LTD. TOKYO ELECTRIC POWER CO.
TSMC(SHANGHAI) CO., LTD. KANSAI ELECTRIC POWER CO. INC
CHICONY CO. LTD. KYUSHU ELECTRIC POWER CO. INC
JUN HUIIND. CO. LTD OKINAWA ELECTRIC POWER CO. LTD
ASIA OPTICAL INT'L LTD. CHUGOKU ELECTRIC POWER CO. LTD.
DYNAMIC ELECTRIC CO. LTD. MITSUBISHI ELECTRIC CORP.
CHENG SHIN-TOYO TIRE & RUBBER CO.LTD.  NIPPON STEEL CORP.

LIANZHONG STAINLESS STEEL CORP. JFE GROUP

UNIMICRON TECHNOLOGY CORP. TMEIC

CENSION SEMICONDUCTOR CO. LTD. TAKENAKA CROP.

QIMONDA TECHNOLOGIES CO. LTD MHI, KHI, IHI,SHI

HAINAM JINHAI PULP & PAPER CO. LTD KINDEN CORP.

South-East Asia Mid-East

MAXXIX INT’L THAILAND CO. LTD. DEWA

PT INDAH KIAT P&P CORP. SCECO (EASTERN)

PT GUNUNG GARUDA SWCC

JSW STEEL LTD. MARAFIQ YANBU/JUBAIL

FORMA PLYWOOD IND. CORP. MINISTRY OF ENERGY IN KUWAIT
RING SHINE TEXTILES

HELIOS TERMINAL CORP. Australia

BANG SAPHAN BAR MILL CO. LTD. POWERCOR

HIEP PHUOC POWER CO. LTD. SP-AUSNET

POU YUEN VIETNAM ENTERPRISE CORP. ALINTA ENERGY

SANYO ELECTRIC VIETNAM WORKS
VEDAN VIETNAM ENTERPRISE CORP.

HUALON CORP. Africa

GOVERNMENT OF BENIN
MITSUBISHI ELECTRIC CORP.

Philippines SOTCO

ABOITIZ POWER GROUP CO.

NATIONAL POWER CORP. PHILIPPINES Americas

OIEMENS, INC. DEPT. OF WATER & POWER LA

SUMISETSU PHILIPPINES,INC.
TSUNEISHI HEAVY IND.
CATHAY PACIFIC STEEL

SKK STEEL CORP.

YAMAHA INC.

TRUST INT’L PAPER CORP.

PASADENA WATER & POWER
FORMOSA PLASTIC TEXAS

M3 ENGINEERING

DELTA POWER INC.

EMPRESA ELECTRICA GUACOLDASS. A.
INDUSTRIAS JOVIDA C.V.DES. A.
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