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Case Code: TC, UC & VC

Creepage distance min.13 mm

Clearance min.13 mm

Expansion (a) max.12 mm

Mounting details (for M12 mounting stud)

Torque T = 10 Nm

Toothed washer J12.5 DIN 6797

Hex nut BM12 DIN 439

Terminal screw M5

Terminal assembly Ht. (t) 30 mm

Case 
code 

Diameter d 
(mm)

Height h 
(mm)

Height 
h + t (mm)

Weight 
(kg)

TC 116 212 242 2.5
UC 116 278 308 3.5
VC 136 212 242 3.2

Three Phase 
Case Code: TC, UC & VC
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Case Code: XC & YC

Creepage distance min.13 mm

Clearance 34 mm

Expansion (a) max.17 mm

Mounting details (for M12 mounting stud)

Torque T = 10 Nm

Toothed washer J12.5 DIN 6797

Hex nut BM12 DIN 439

Terminal screw M10

Terminal assembly Ht. (t) 43 mm

Case 
code 

Diameter d 
(mm)

Height h 
(mm)

Height 
h + t (mm)

Weight 
(kg)

TCM 116 212 255 3.5
VCM 136 212 255 4.0

XC 116 278 321 4.1
YC 136 285 328 5.3

Three Phase
Case Code: XC & YC

Single Phase
Case Code: TCM & VCM
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A robust, safe, reliable and high-performance solution 
for power factor correction in standard operating 
conditions.

Operating conditions  
	■ Optimum solution for stand alone PF compensation
	■ For networks with significant non-linear loads (NLL ≤ 25 %).
	■ Higher operating temperature up to 60 °C.
	■ Higher number of switching operations up to 10000/year.
	■ Higher Long life expectancy up to 150,000 hours.
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VarPlux Xtreme Heavy Duty – Answer for high performance 
with robustness

Safety
	■ Its unique safety feature electrically disconnects the capacitors safely at the end 

of their useful life.
	■ The disconnectors are installed on each phase, which makes the capacitors very 

safe, in addition to the protective steel enclosure.
	■ Use of Aluminum inside the steel enclosure eliminates the risk of any fire 

hazards unlike with plastic cells. 
 
High performance 

	■ Heavy edge metallization/wave-cut edge to ensure high inrush current 
capabilities and high current handling.

	■ Special resistivity and profile metallization for better self-healing & enhanced life.

Robustness
	■ Double metallic protection.
	■ Mechanically well suited for “stand-alone” installations.

Technology  
Constructed internally with single-phase capacitor elements. 

The design is specially adapted for mechanical robustness and stability and 
designed for harsh environments. The enclosures of the units are designed to 
ensure that the capacitors operate reliably in hot and humid tropical conditions, 
without the need of any additional ventilation louvres (see technical specifications). 

Special attention is paid to equalization of temperatures within  the capacitor 
enclosures since this gives better overall performance.

VarPlus Xtreme Heavy duty

Benefits 
	■ Robustness with double metal protection (Aluminum cans inside steel box)
	■ Suitable for individual compensation with stand alone installation.
□	 Direct connection to a machine, in harsh environmental conditions.
	■ Dual safety 
□	 Pressure Sensitive Disconnector(PSD) in aluminum cans with metal enclosure  

VarPlus Xtreme Heavy DutyLow Voltage
Capacitors
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Technical specifications 
General characteristics 

Standards IEC 60831-1/2
Voltage range 400 to 525 V
Frequency 50 / 60  Hz
Power range 5 to 75 kvar
Losses (dielectric) < 0.2 W / kvar
Losses (total) < 0.5 W / kvar
Capacitance tolerance -5 %, +10 %
Voltage test Between terminals 2.15 x UN (AC), 10 s

Between terminal  
& container

≤ 525 V: 3 kV (AC), 10 s or 3.66 kV (AC), 2 s
> 525 V: 3.66 kV (AC), 10 s or 4.4 kV (AC), 2 s

Impulse voltage ≤ 690 V: 8 kV
Discharge resistor Fitted, standard discharge time 60 s

Working conditions
Ambient temperature -25 / 60 °C
Humidity 95 %
Altitude 2,000 m above sea level
Overvoltage 1.1 x UN 8h in every 24 h
Overcurrent Up to 1.8 x IN 
Peak inrush current 350 x IN

Switching operations (max.) Up to 10000 switching operations per year
Mean Life expectancy Up to 150,000 hrs
Harmonic content withstand NLL ≤ 25 %  

Installation characteristics
Mounting position Indoor, upright 
Fastening Mounting cleats
Earthing
Terminals Bushing terminals designed for large cable termination

Safety features
Safety Self-healing + Pressure-sensitive 

disconnector for each phase + Discharge device
Protection IP20

Construction
Casing Sheet steel enclosure
Dielectric Metallized polypropylene film with Zn/Al alloy.

special resistivity & profile. Special edge (wave-cut)
Impregnation Non-PCB, polyurethene soft resin.

VarPlus Xtreme Heavy Duty

     	WARNING
HAZARD OF ELECTRICAL SHOCK
	 Wait 5 minutes after isolating supply before handling 

	 Failure to follow these instructions can result in injury or 
	 equipment damage
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VarPlus Xtreme Heavy Duty

Rated Voltage 380/400/415 V
50 Hz 60 Hz µF 

(X3)
Case
Code

Reference Number

QN (kvar) IN (A) QN (kvar) IN (A)
380 V 400 V 415 V at 400 V 380 V 400 V 415 V at 400 V
18.8 20.8 22.4 30.0 22.6 25.0 26.9 36.1 137.9 GB BLRBH208A250B40
22.6 25.0 26.9 36.1 27.1 30.0 32.3 43.3 165.7 GB BLRBH250A300B40
37.6 41.7 44.9 60.2 45.1 50.0 53.8 72.2 276.4 IB BLRBH417A500B40
45.1 50.0 53.8 72.2 --- --- --- 331.4 IB BLRBH500A000B40

Rated Voltage 480 V
50 Hz 60 Hz µF 

(X3)
Case
Code

Reference Number

QN (kvar) IN (A) QN (kvar) IN (A)
400 V 415 V 480 V at 480 V 400 V 440 V 480 V at 480 V
17.9 19.3 25.8 31.0 21.5 26.0 31.0 37.2 118.8 IB BLRBH258A310B48
29.0 31.2 41.7 50.2 34.8 42.0 50.0 60.2 192.0 IB BLRBH417A500B48
43.0 46.3 61.9 74.5 --- --- --- 284.9 IB BLRBH619A000B48
47.2 50.8 68 81.8 --- --- --- --- 192.0 IB BLRBH680A000B48

Rated Voltage 525 V
50 Hz 60 Hz µF 

(X3)
Case
Code

Reference Number

QN (kvar) IN (A) QN (kvar) IN (A)
415 V 480 V 525 V at 525 V 400 V 480 V 525 V at 525 V
15.6 20.9 25.0 27.5 17.4 25.1 30.0 33.0 96.2 GB BLRBH250A300B52
25.0 33.4 40.0 44.0 27.9 40.1 48.0 52.8 153.9 IB BLRBH400A480B52
46.9 62.7 75 --- --- --- --- 96.2 IB BLRBH750A000B52

Low Voltage
Capacitors
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VarPlus Xtreme Heavy Duty

VarPlus Xtreme Heavy Duty capacitors are designed 
for applications where higher number of non-linear 
loads are present. Higher current carrying capacity 
in VarPlus Xtreme Heavy Duty allows the operations 
in stringent conditions. VarPlus Xtreme Heavy Duty 
capactiors are dedicated for standalone applications.

Operating conditions 
	■ For networks with a large number of non-linear loads (NLL <  50 %).
	■ Significant voltage disturbances.
	■ �Very frequent switching operations, up to 10000/ year.

+
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In a detuned filter application, the voltage across the capacitors is higher than 
the network service voltage (US). Then, capacitors must be designed to withstand 
higher voltages. 

Depending on the selected tuning frequency, part of the harmonic currents is 
absorbed by the detuned capacitor bank. Then, capacitors must be designed to 
withstand higher currents, combining fundamental and harmonic currents.

The rated voltage of VarPlus Xtreme Heavy Duty capacitors is given in the table 
below, for different values of network service voltage and relative impedance.

Detuned reactor         VarPlus Xtreme Heavy Duty Capacitor Rated Voltage UN (V) Network Service Voltage Us (V)
50 Hz 60 Hz
400 400

Relative Impedance 
(%)

5.7
480 480

7 
14 480 480

In the following pages, the effective power (kvar) given in the tables is  
the reactive power provided by the combination of capacitors and reactors.

VarPlus Xtreme Heavy Duty 
harmonic applications
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Low Voltage
Capacitors

VarPlus Xtreme Heavy Duty +  
Detuned Reactor + Contactor + 
MCCB

PE
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4_

L2
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r.e
ps Network 400 V, 50 Hz   Capacitor Voltage 480 V   5.7 % / 7 % Detuned Reactor

Effective 
Power
(kvar)

QN 
at
480 V

Capacitor Ref. 5.7% fr = 215Hz 7% fr = 190Hz Switching: 
Contactor Ref.

Protection:
Compact NSX
50 kA at 
380/415 V

D R Ref. D. R Ref.

12.5 17.1 BLRBH171A205B48 × 1 LVR05125A40T x 1 LVR07125A40T x 1 LC1D18× 1 LV429846 × 1
25 33.9 BLRBH339A407B48 × 1 LVR05250A40T x 1 LVR07250A40T x 1 LC1D38 x 1 LV429843 × 1
50 67.9 BLRBH339A407B48 × 2 LVR05500A40T x 1 LVR07500A40T x 1 LC1D95 x 1 LV429840 × 1
100 136.2 BLRBH339A407B48 × 4 LVR05X00A40T x 1 LVR07X00A40T x 1 LC1F185 x 1 LV431831 × 1

PE
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25
BD
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PG

Network 400 V, 60 Hz   Capacitor Voltage 480 V   5.7 % / 7 % Detuned Reactor
Effective 
Power
(kvar)

QN 
at
480 V

Capacitor Ref. 5.7% fr = 250Hz 7% fr = 230Hz Switching: 
Contactor 
Ref.

Protection:
Compact NSX
50 kA at 
380/415 V 

D R Ref. D. R Ref.

25 34.6 BLRBH288A346B48 × 1 LVR05250B40T × 1 LVR07250B40T × 1 LC1D32 × 1 LV429843 × 1
50 69.2 BLRBH288A346B48 × 2 LVR05500B40T × 1 LVR07500B40T × 1 LC1D95 x 1 LV429840 × 1
100 138.4 BLRBH288A346B48 × 4 LVR05X00B40T × 1 LVR07X00B40T × 1 LC1F195 x 1 LV431831 × 1

Network 400 V, 50 Hz   Capacitor Voltage 480 V   14 % Detuned Reactor
Effective 
Power
(kvar)

QN 
at
480 V

Capacitor Ref. 14% fr = 135Hz	 Switching: 
Contactor Ref.

Protection:
Compact NSX
50 kA at 
380/415 V

D R Ref.

12.5 15.6 BLRBH156A187B48 × 1 LVR14125A40T x 1 LC1D18× 1 LV429846 × 1
25 31.5 BLRBH315A378B48 × 1 LVR14250A40T x 1 LC1D38 x 1 LV429843 x 1
50 61.9 BLRBH619A000B48 × 1 LVR14500A40T x 1 LC1D95 x 1 LV429840 x 1
100 123.8 BLRBH619A000B48 × 2 LVR14X00A40T x 1 LC1F185 x 1 LV431831 x 1

Network 400 V, 60 Hz   Capacitor Voltage 480 V   14 % Detuned Reactor
Effective 
Power
(kvar)

QN 
at
480 V

Capacitor Ref. 14% fr = 160Hz	 Switching: 
Contactor 
Ref.

Protection:
Compact NSX
50 kA at 
380/415 V

D R Ref.

25 31 BLRBH258A310B48 × 1 LVR14250B40T × 1 LC1D38 x 1 LV429843 x 1
50 62 BLRBH258A310B48 × 2 LVR14500B40T × 1 LC1D95 x 1 LV429840 x 1
100 124 BLRBH258A310B48 × 4 LVR14X00B40T × 1 LC1F185 x 1 LV431831 x 1

+

+

+
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Case Code: IB

Creepage distance 30 mm
Clearance 

Phase to phase 25 mm (min.)
Phase to earth 19 mm (min.)

Mounting details: mounting screw M6, 2 Nos.
Case 
code 

W1 
(mm) 

W2 
(mm) 

W3  
(mm) 

H 
(mm) 

D 
(mm) 

Weight
(kg)

IB 309 289 259 497 224 10.0
D

W1

W2

W3

Enclosure

Rubber
grommet 
for cable 
entry

H

D
B4

02
73
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Xtreme Heavy Duty capacitor 
Mechanical characteristics

Case Code: DB, EB, FB, GB & HB

Creepage distance 30 mm
Clearance 

Phase to phase 25 mm (min.)
Phase to earth 19 mm (min.)

Mounting details: mounting screw M6, 2 Nos.
Case 
code 

W1 
(mm) 

W2 
(mm) 

W3  
(mm) 

H 
(mm) 

D 
(mm) 

Weight
(kg)

DB 263 243 213 355 97 4.8
EB 263 243 213 260 97 3.6
FB 309 289 259 355 97 5.4
GB 309 289 259 355 153 7.5
HB 309 289 259 455 153 8.0

D

W1

W2

W3

Enclosure

Rubber
grommet 
for cable 
entry

H

D
B4

02
73

0.
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Detuned reactors VarPlus DR
3 Phase Detuned reactors  

D1W1
DW

H

For dimensions and more details, please consult us.

     	WARNING
Force ventilation is mandatory while installing detuned reactors.
It is mandatory to connect thermal protection contact to trip the breaker while 
connecting detuned reactors.
The temperature around the reactor, should be maintained < 50 degrees, to which 
it is designed (Operating temperature of panel ) through proper ventilation.

The detuned reactors (DR) are designed to protect 
the capacitors by preventing amplification of the 
harmonics present on the network.

Operating conditions
	■ Use: indoor.
	■ Storage temperature: -40 °C, +60 °C.
	■ Relative humidity in operation: 20-80 % .
	■ Operating temperature:
	□ altitude: ≤ 1000 m: Min = 0 °C, Max = 55 °C, highest average over 1 year =  

40 °C, 24 hours = 50 °C.
	□ altitude: ≤ 2000 m: Min = 0 °C, Max = 50°C, highest average over 1 year =  

35 °C, 24 hours = 45°C.
Installation guidelines 

	■ Forced ventilation required.
	■ Vertical detuned reactor winding for better heat dissipation.

As the detuned reactor is provided with thermal protection, the normally closed dry 
contact must be used to disconnect the step in the event of overheating.
Technical specifications 
General characteristics

Description Three-phase, dry, magnetic circuit,
impregnated

Applicable Standards IEC 60076-6

Degree of protection IP00

Rated voltage 400 to 690 V - 50 Hz
400 to 600 V - 60 Hz
Other voltages on request

Inductance tolerance per phase -5, +5 %

Insulation level 1.1 kV

Continious overload factor on 
fundamental current for reactor design

10%

Saturation current 1.8 x I1 

Dielectric test 50/60 Hz between 4 kV, 1 min

windings and windings/earth
Thermal protection Thermal sensor inside the winding 

connected to a NO contact of 250 V AC, 2 A

Let’s define the fundamental current I1(A) as the current absorbed by  
the capacitor and detuned reactor assembly, when a purely sinusoidal voltage is 
applied, equal to the network service voltage US(V).
I1 = Q (kvar) / (√3 x US)

In order to operate safely in real conditions, a detuned reactor must be designed 
to accept a maximum permanent current (IMP) taking account of harmonic currents 
and voltage fluctuations.The following table gives the typical percentage of 
harmonic currents considered for the different tuning orders.
(%) % of Harmonic 

currents
Tuning order / Relative 
Impedance

i3 i5 i7 i11

2.7 / 14% 5 15 5 2
3.8 / 7% 3 40 12 5
4.2 / 5.7% 2 63 17 5
Detuned reactor has to be protectced from over currents with MCCB. A 1.1 factor is 
applied in order to allow long-term operation at a supply voltage up to (1.1 x US). 
IMP = 1.1 x I1 + I3 + I5 + I7 + I11  
The maximum permanent current (IMP)  as well as the limits of Total voltage 
harmonics distortion are given in the following table for different tuning orders:
Tuning order IMP (times IS) Max THDU Limit
2.7 / 14% 1.12 8%

3.8 / 7% 1.2 7%
4.2 / 5.7% 1.3 6%

De
tun

ed
 Re

ac
tor B

lac
k Va

rnis
h.p

ng

Voltage harmonic spectrum
V1 V3 V5 V7 V11 V13

100% 0,5% 6,0% 5,0% 3,5% 3,0%
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50 Hz Detuned reactors  

Network voltage 400 V, 50 Hz                                
50 Hz
Relative 
Impedance 
(%)

kvar Inductance 
(mH)

I1 IMP (A) Max 
losses 
at 
I1(W)

Max 
losses 
at 
IMP(W)

Max losses 
at IMP (W) 
with full 
sprectrum

W 
(mm)

W1 
(mm)

D 
(mm)

D1 
(mm)

H 
(mm)

Weight 
(kg)

Reference 
Number

5.70% 6.5 4.727 9.3 12 50 65 100 240 200 160 125 220 9 LVR05065A40T
(4.2) 12.5 2.445 18.1 24 80 100 150 240 200 160 125 220 13 LVR05125A40T

25 1.227 36 47 90 115 200 240 200 160 125 220 18 LVR05250A40T
50 0.614 72 95 130 215 320 260 200 200 125 270 24 LVR05500A40T
100 0.307 144 190 200 345 480 350 200 220 125 350 46 LVR05X00A40T

7% 6.5 5.775 9.5 11 40 55 100 240 200 160 125 220 8 LVR07065A40T
(3.8) 12.5 2.987 18.3 22 70 95 150 240 200 160 125 220 10 LVR07125A40T

25 1.499 36.5 43 100 140 200 240 200 160 125 220 15 LVR07250A40T
50 0.750 73 86 140 200 320 260 200 200 125 270 22 LVR07500A40T
100 0.375 145.9 172 260 365 480 350 200 220 125 350 37 LVR07X00A40T

14% 6.5 11.439 10.2 10 80 95 100 240 200 160 125 220 10 LVR14065A40T
(2.7) 12.5 6.489 18 20 110 135 150 240 200 160 125 220 15 LVR14125A40T

25 3.195 36.6 40 150 185 200 240 200 160 125 220 22 LVR14250A40T
50 1.598 73.2 80 290 360 400 260 200 200 125 270 33 LVR14500A40T
100 0.799 146.3 160 450 550 600 350 200 220 125 350 55 LVR14X00A40T

Network voltage 690 V, 50 Hz
50 Hz
Relative 
Impedance 
(%)

kvar Inductance 
(mH)

I1 IMP (A) Max 
losses 
at 
I1(W)

Max 
losses 
at 
IMP(W)

Max losses 
at IMP (W) 
with full 
sprectrum

W 
(mm)

W1 
(mm)

D 
(mm)

D1 
(mm)

H 
(mm)

Weight 
(kg)

Reference 
Number

5.70% 12.5 7.28 10.5 13.3 70 110 150 240 200 160 125 220 13 LVR05125A69T
(4.2) 25 3.654 20.9 27 70 125 200 240 200 160 125 220 18 LVR05250A69T

50 1.827 41.7 53 120 210 320 260 200 200 125 270 30 LVR05500A69T
100 0.913 83.4 106 230 395 600 350 200 220 125 350 42 LVR05X00A69T

7% 12.5 8.893 10.6 12 70 95 150 240 200 160 125 220 13 LVR07125A69T
(3.8) 25 4.464 21.1 24 70 100 200 240 200 160 125 220 18 LVR07250A69T

50 2.232 42.3 47 160 215 320 260 200 200 125 270 22 LVR07500A69T
100 1.116 84.6 94 260 355 480 350 200 220 125 350 40 LVR07X00A69T

Network voltage 230 V, 50 Hz
50 Hz
Relative 
Impedance 
(%)

kvar Inductance 
(mH)

I1 IMP (A) Max 
losses 
at I1(W)

Max 
losses 
at 
IMP(W)

Max losses 
at IMP (W) 
with full 
sprectrum

W 
(mm)

W1 
(mm)

D 
(mm)

D1 
(mm)

H 
(mm)

Weight 
(kg)

Reference 
Number

5.70% 6.5 1.651 15.4 20 40 65 100 240 200 160 125 220 8 LVR05065A23T
(4.2) 12.5 0.794 32 42 50 85 150 240 200 160 125 220 13 LVR05125A23T

25 0.397 63.9 84 80 140 200 240 200 160 125 220 18 LVR05250A23T

Note: 
1. Use the Max losses at IMP (W) with full sprectrum for sizeing the capacitor bank (Panel design & ventilation)
2. The dimensions mentioned above are the maximum limits.
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Detuned reactors  60 Hz

Network voltage 400 V, 60 Hz
50 Hz
Relative 
Impedance 
(%)

kvar Inductance 
(mH)

IMP (A) Max 
losses 
at 
I1(W)

Max 
losses 
at 
IMP(W)

Max losses 
at IMP (W) 
with full 
sprectrum

W 
(mm)

W1 
(mm)

D 
(mm)

D1 
(mm)

H 
(mm)

Weight 
(kg)

Reference 
Number

5.70% 12.5 2.005 24 60 105 150 240 200 160 125 220 10 LVR05125B40T
(4.2) 25 1.000 48.1 60 105 200 240 200 160 125 220 17 LVR05250B40T

50 0.500 96.3 120 200 320 260 200 200 125 270 22 LVR05500B40T
100 0.250 192.5 200 350 480 350 200 220 125 350 39 LVR05X00B40T

7% 12.5 2.450 21.8 80 115 150 240 200 160 125 220 9 LVR07125B40T
(3.8) 25 1.221 43.8 90 130 200 240 200 160 125 220 15 LVR07250B40T

50 0.611 87.6 150 200 320 260 200 200 125 270 22 LVR07500B40T
100 0.305 175.3 240 330 480 350 200 220 125 350 35 LVR07X00B40T

14% 12.5 5.139 21 110 135 150 240 200 160 125 220 13 LVR14125B40T
(2.7) 25 2.704 39.9 140 170 200 240 200 160 125 220 18 LVR14250B40T

50 1.352 79.8 250 305 400 260 200 200 125 270 33 LVR14500B40T
100 0.676 159.7 370 460 600 350 200 220 125 350 54 LVR14X00B40T

Network voltage 480 V, 60 Hz
50 Hz
Relative 
Impedance 
(%)

kvar Inductance 
(mH)

IMP (A) Max 
losses 
at 
I1(W)

Max 
losses 
at 
IMP(W)

Max losses 
at IMP (W) 
with full 
sprectrum

W 
(mm)

W1 
(mm)

D 
(mm)

D1 
(mm)

H 
(mm)

Weight 
(kg)

Reference 
Number

5.70% 12.5 2.764 20.9 60 95 150 240 200 160 125 220 13 LVR05125B48T
(4.2) 25 1.421 40.6 70 120 200 240 200 160 125 220 18 LVR05250B48T

50 0.710 81.3 120 210 320 260 200 200 125 270 25 LVR05500B48T
75 0.474 121.9 180 310 480 350 200 220 125 350 35 LVR05X00B48T
100 0.355 162.6 210 360 480 350 200 220 125 350 40 LVR05X00B48T
150 0.237 243.9 260 440 600 350 200 220 125 350 50 LVR05X00B48T
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Intelligent Power Factor
controllers

Varlogic series
RT6, RT8 and RT12

The Varlogic controllers permanently monitor the 
reactive power of the installation and control the 
connection and disconnection of capacitor steps in 
order to obtain the targeted power factor.

Performance  
	■ Permanent monitoring of the network and equipment.
	■ Information provided about equipment status.
	■ �New control algorithm designed to reduce the number of switching operations 
and quickly attain the targeted power factor.

Simplicity
	■ Simplified programming and possibility of intelligent self set-up.
	■ Ergonomic layout of control buttons.
	■ Quick and simple mounting and wiring.
	■ A special menu allows controller self-configuration.

User-friendliness
The large display allows:

	■ Direct viewing of installation electrical information and capacitor stage condition.
	■ Direct reading of set-up configuration.
	■ �Intuitive browsing in the various menus (indication, commissioning, 
configuration).

	■ Alarm indication.

Range 
Type Number of step output contacts Part number

RT6 6 51207
RT8 8 51209
RT12 12 51213

PE
90

15
5.

ep
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Varlogic RT6, RT8 and RT12
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Technical specifications 
General characteristics 
Protection Index

Front panel IP41
Rear IP20
Shock test IK06

Technical Characteristics
Display 4 digit 7 segment Red LEDs
Measuring current 0 to 5 A
Number of steps 6 (RT6), 8(RT8), 12(RT12)
Supply voltage (V AC)
50 / 60 Hz

320 to 460 V

Dimensions 143 x 143 x 67 mm
Mounting Flush panel mounting
Switch board cut-out 139 x 139 mm
Weight 0.8 Kg
Operating temperature 0°C – 55°C
Alarm contact 1 N/O contact
Alarm conditions The alarm relay will activate for 

1. Over voltage
2. Low power factor
3. Over compensation

Output contact 3A/ 250V - 1A/400V
Connection Phase-to-phase
CT range 10000/5 A
cosϕ Setting range 0.85 ind. … 1
Possibility of a dual cosϕ target No
Accuracy ±2 %
Micro cut voltage protection Yes, if less than 30% of nominal voltage condition for 

more than 20ms controller disconnects the steps
Response delay time 10 to 1800 s
Reconnection delay time 10 to 1800 s
4-quadrant operation 
for generator application 

No, Only suitable for 2-quadrant applications

Standards
IEC EMC - IEC 61326 - IEC 61000-6-2, IEC 61000-6-4
Safety EN 61010-1
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Intelligent Power Factor 
controllers 

VarPlus Logic series
VL6, VL12

VarPlus Logic has all what you need for the simple 
and efficient operation of your automatic power factor 
correction equipment to maintain your power factor. 
It is a simple and intelligent relay which measure, 
monitor and controls the reactive energy. Easy 
commissioning, step size detection and monitoring 
makes it different from others in the market.

Capacitor bank step monitoring   
	■ Monitoring of all the connected capacitor steps.
	■ Real time power in “kvar” for the connected steps .
	■ Remaining step capacity per step as a % of the original power since installation.
	■ Derating since installation.
	■ Number of switching operations of every connected step.

System Measurement and monitoring
	■ THD(u) and THD(u) Spectrum 3rd to 19th – Measurement, Display and Alarm.
	■ Measurement of DQ – “kvar” required to achieve target cos phi.
	■ Present cabinet temperature and maximum recorded temperature.
	■ System parameters – Voltage, Current, Active, reactive and apparent power.
	■ Large LCD display to monitor real step status and other parameters.

Easy Commissioning 
	■ Automatic Initialization and automatic step detection to do a auto commissioning. 
	■ Automatic wiring correction - voltage and current input wiring correction.
	■ 1A or 5A CT secondary compatible.

Flexibility to the panel builder and retrofitting 
	■ No step sequence restriction like in the traditional relays.
	■ Any step sequences with auto detect. No programming needed.
	■ Easy to retrofit the faulty capacitor with different power.
	■ Quick and simple mounting and wiring.
	■ �Connect to the digitized Schneider solutions through RS485 communication in 
Modbus protocol.

	■ Seamless connection to the Schneider software and gateways.

Do more with VarPlus Logic
	■ Programmable alarms with last 5 alarms log.
	■ Suitable for medium voltage applications.
	■ Suitable for 4 quadrant operations.
	■ Dual cos phi control through digital inputs or export power detection.
	■ Dedicated alarm and fan control relays.
	■ �Advance expert programming Menu to configure the controller the way you     
need.

	■ �New control algorithm designed to reduce the number of switching operations 
and quickly attain the targeted power factor.

Alarms
	■ Faulty Step
	■ Configurable alarm for step derating
	■ THDu Limit alarm.
	■ Temperature alarm
	■ �Self correction by switching off the steps at the event of THDu alarm, 
temperature alarm and overload limit  alarm.

	■ Under compensation alarm
	■ Under/Over Voltage Alarm
	■ Low/High Current Alarm
	■ Overload limit alarm
	■ Hunting alarm
	■ Maximum operational limits - Time and number of switching

Range 
Type Number of step output contacts Part number

VL6 06 VPL06N
VL12 12 VPL12N

D
B4

17
84

2 
Pr
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en
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tio

n.
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s

VarPlus Logic VL6, VL12



53Life is On | Schneider Electric

General characteristics 
Voltage and current Input

Direct supply voltage 90 – 550 V, 1ph, 50/60 Hz
VA Burden: 6 VA
300 V LN / 519 V LL CAT III or 550 V CAT II

Type of input connection Phase to phase or phase to neutral
Protection against voltage dips Automatic disconnection of steps for dips > 15 ms 

(protection of capacitor)
CT secondary 1A or 5A compatible
CT primary range Up to 9600 A 
Current 15 mA – 6 A, 1PH, 

VA Burden : < 1 VA
Connection terminals Screw type, pluggable. Section: 0.2 – 2.5 mm2 (0.2 – 

1 mm 2 for Modbus and digital inputs)
Power factor settings & algorithm selection

Regulation setting - Programmable From Cos Phi 0.7c to 0.7i
Reconnection time -Programmable From 1 to 6500 s
Response time -Programmable From 1 to 6500 s
Possibility of dual cos Phi target Yes, Through Digital Input  or if export power detected
Program algorithm AUTOMATIC (best fit) - Default

LIFO
PROGRESSIVE

Import export application compatibility 4- Quadrant operation for generator application
Program intelligence
Automatic Initialization and Automatic 
bank detection

Yes 

Detection and display of power, number 
of switching & derating of all connected 
steps

Yes

Capacitor bank step sequence Any sequence. No restriction/limitation on sequence

VarPlus Logic

VL12

ESC OK

144
5.66

144
5.66

59
2.32

137
5.39

98
3.85

47
1.85

12
0.47

137
5.39

mm
in.

Dimensions

1

2

2 3

3

138
5.43

138
5.43

CLICK

CLICK

1 – 3
0.03 – 0.11

mm
in.

Mounting
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General characteristics
Alarm and control
Control outputs (step output) VL6: 6 relays VL12: 12 relays ( NO contact)

250 V LN or LL (CAT III)
DC Rating : 48 V DC / 1 A
AC Rating : 250 V AC / 5 A 
Common root: 10 A max.

Dedicated fan control relay Yes. Normal open contact (NO) 
 48 V DC / 1 A, 250 V AC / 5 A

Alarm contact The relay contact is open when the controller is 
energized with no alarm and will close in the event 
of an alarm.The relay is a NC (Normally Close) when 
the controller is not energized.
Rating : 48 V DC / 1 A, 250 V AC / 5 A

Digital Input for Cos phi2 target Dry contact (internal supply 5 V, 10 mA)
Modbus RS-485 serial port (RTU) Line polarization / termination, not included
Communication protocol Modbus
Interface TTL Service port. Only for internal use
Internal Temperature probe Yes
Display and measurement
Display LCD graphic 56 x 25 (Backlit)
Alarms log 5 last alarms
Voltage Harmonic Distortion 
measurement

THDu ; Individual odd harmonics distortion from H3 
to H19

Measurement displayed and accuracy Voltage, Current & Frequency:                    ±1 %
Energy measurements, Cos Phi, THD(u):   ±2 %
Individual Voltage harmonics ( H3 to H19): ±3 %
Temperature measurement :                       ±3 °C

Testing standards and conformities
Standards IEC 61010-1

IEC 61000 6-2
IEC 61000 6-4: level B
IEC 61326-1
UL 61010

Conformity and listing Conformity and listing CE, NRTL, c NRTL, EAC
Mechanical specifications
Case Front: Instrument case plastic RAL 7016

Rear: Metal
Degree of Protection Front: IP41, (IP54 by using a gasket) 

Rear: IP20
Weight 0.6 kg
Size 144 x 144 x 58 mm (H x W x D)
Panel Cutout 138 x 138 (+0.5) mm, thickness 1 – 3 mm
Panel Mounting Flush mounting
Storage condition
Temperature for operation -20 °C +60 °C
Storage -40 °C +85 °C
Humidity 0 % - 95 %, without condensation for operation and 

storage
Maximum pollution degree 2
Maximum altitude ≤ 2000m

U1

F1

1

I1
I2

F2

12

5

2
3
4

6
7
8
9
10
11

C

AL1
AL2

0V

D0-
D1+

TTL

U2
S1
S2

PE

90V - 550V

15mA - 6A

N

L1
L2
L3

PE

S2S1

D

C

A

B
C

≤ 250 VAC ≤ 480 VAC
Auxiliary (Control) Transformer

E E

K1
K2

K12

K1 K2 …

…

Phase-to-Neutral with VTs (3PH4W)

U1

F1

1

I1
I2

F2

12

5

2
3
4

6
7
8
9
10
11

C

AL1
AL2

0V

D0-
D1+

TTL

U2
S1
S2

PE

90V - 550V

15mA - 6A

L1
L2
L3

PE

S2S1

D

C

A

B

≤ 250 VAC

C

≤ 480 VAC
Auxiliary (Control) Transformer

E E

K1
K2

K12

K1 K2 …

…

Phase-to-Phase with VTs (3PH3W)

A Upstream protection
Voltage input: 2A certified circuit breakers or fuses

 

B Shorting block for CT

C VT primary fuses and disconnect switch

Output relays: 10 A (max.) certified circuit breakers
or fuses (Applicable for applications with voltage
transformers only).

D

E Capacitor primary fuses or CB’s
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Contactors TeSys contactors
For switching 3-phase capacitor banks,  
used for power factor correction
Direct connection without choke inductors

PF
51

15
55

.e
ps

Special contactors
Special contactors LC1 D●K are designed for switching 3-phase, single or  
multiple-step capacitor banks (up to 6 steps). Over 6 steps, it is recommanded  
to use chokes in order to limit the inrush current and thus improve the lifetime  
of the installation. The contactors are conform to standards IEC 60070 and 60831,  
UL and CSA.

Contactor applications 
Specification 
Contactors fitted with a block of early make poles and damping resistors, limiting  
the value of the current on closing to 60 In max.
This current limitation increases the life of all the components of the installation,  
in particular that of the fuses and capacitors.
The patented design of the add-on block (n° 90 119-20) ensures safety and long life 
of the installation.

Operating conditions
There is no need to use choke inductors for either single or multiple-step capacitor 
banks. Short-circuit protection must be provided by gI type fuses rated at 1.7…2 
In.

Maximum operational power

The power values given in the selection table below are for the following 
operating conditions:

Prospective peak current 
at switch-on

LC1 D●K 200 In

Maximum operating rate LC1 DFK, DGK, DLK, DMK, DPK 240 operating cycles/hour
LC1 DTK, DWK 100 operating cycles/hour

Electrical durability at 
nominal load

All contactor ratings 400 V 100 000 operating cycles
690 V 100 000 operating cycles 

Operational power  
at 50/60 Hz (1)

q  ≤ 55 °C (2)

Instantaneous 
auxiliary 
contacts

Tightening 
torque on 
cable end

Basic reference,  
to be completed  
by adding  
the voltage code (3)

Weight

LC1 DFK11●●
220 V 400 V 660 V
240 V 440 V 690 V

PF
51

15
56

.e
ps kvar kvar kvar N/O N/C N.m kg

6.7 12.5 18 1 2 1.7 LC1 DFK●● 0.430

8.5 16.7 24 1 2 1.7 LC1 DGK●● 0.450

10 20 30 1 2 2.5 LC1 DLK●● 0.600

15 25 36 1 2 2.5 LC1 DMK●● 0.630

20 33.3 48 1 2 5 LC1 DPK●● 1.300

25 40 58 1 2 5 LC1 DTK●● 1.300

40 60 92 1 2 9 LC1 DWK12●● 1.650

Switching of multiple-step capacitor banks (with equal or different power ratings)
The correct contactor for each step is selected from the above table, according to the power 
rating of the step to be switched.
Example: 50 kvar 3-step capacitor bank. Temperature: 50 °C and U = 400 V or 440 V.
One 25 kvar step: contactor LC1 DMK, one 15 kvar step: contactor LC1 DGK,  
and one 10 kvar step: contactor LC1 DFK.

LC1 DPK12●● (1)	Operational power of the contactor according to the scheme on the page opposite.
(2)	The average temperature over a 24-hour period, in accordance with standards IEC 60070 

and 60831 is 45 °C.
(3)	Standard control circuit voltages (the delivery time is variable, please consult your Regional 

Sales Office): 

Volts 24 48 120 220 230 240 380 400 415 440
50/60 Hz B7 E7 G7 M7 P7 U7 Q7 V7 N7 R7

Special contactors LC1 D•K are designed for 
switching 3-phase, single- or multiple-step 
capacitor banks. They comply with standards 
IEC 60070 and 60831, NFC 54-100, VDE 0560, 
UL and CSA.

+
User Tip:
User can connect normal power contactor 
(AC3 duty) to switch the capacitor bank 
with detuned reactor as detuned reactor 
acts as a inrush current limiter.
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TeSys contactors
For switching 3-phase capacitor banks,  
used for power factor correction

Dimensions
LC1 DFK, DGK LC1 DLK, DMK

45121

7791
D

B4
02

40
4R

.e
ps

45127

7710
3

D
B4

02
40

5R
.e

ps

LC1 DPK, DTK LC1 DWK

156

11
3

16
6

55

D
B4

02
40

6.
ep

s

18
0

12
7

154 85

D
B4

02
40

7.
ep

s

Schemes
LC1 D●K

21
NC

13
NO

22

31
NC

3214

1/
L1

3/
L2

5/
L3

2/
T1

4/
T2

6/
T3

A1

A2

- R

- R

D
B4

02
40

3.
ep

s

R = Pre-wired resistor connections.
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Contactors TeSys contactors(1)

For switching 3-phase capacitor banks 
used for power factor correction

Standard contactors
Capacitors, together with the circuits to which they are connected, form oscillatory 
circuits which can, at the moment of switch-on, give rise to high transient currents  
(> 180 In) at high frequencies (1 to 15 kHz).
As a general rule, the peak current on energisation is lower when:
b the mains inductances are high
b the line transformer ratings are low
b the transformer short-circuit voltage is high
b the ratio between the sum of the ratings of the capacitors already switched into 

the circuit and that of the capacitor to be switched in is small (for multiple step 
capacitor banks).

In accordance with standards IEC 60070, NF C 54-100, VDE 0560, the switching 
contactor must be able to withstand a continuous current of 1.43 times the rated 
current of the capacitor bank step being switched.  
The rated operational powers given in the tables below take this overload into account.
Short-circuit protection is normally provided by gI type HPC fuses rated at 1.7 to 2 In. 

Contactor applications
Operating conditions
Capacitors are directly switched. The values of peak current at switch-on must 
not exceed the values indicated opposite.
An inductor may be inserted in each of the three phases supplying the capacitors to 
reduce the peak current, if necessary.
Inductance values are determined according to the selected operating temperature.
Power factor correction by a single-step capacitor bank
The use of a choke inductor is unnecessary: the inductance of the mains supply is 
adequate to limit the peak to a value compatible with the contactor characteristics.
Power factor correction by a multiple-step capacitor bank

If a standard contactor is used, it is essential to insert a choke inductor in each 
of the three phases of each step.
Maximum operational power of contactors
Standard contactors
Maximum operating rate: 120 operating cycles/hour.
Electrical durability at maxiumum load: 100 000 operating cycles.
With choke inductors connected, where necessary.
Operational power at 50/60 Hz Max. 

peak 
current

Contactor 
rating (1)

θ y 40 °C (2) θ y 55 °C (2)

220/240 V 400/440 V 600/690 V 220/240 V 400/440 V 600/690 V
kvar kvar kvar kvar kvar kvar A

6 11 15 6 11 15 560 LC1D09, D12
9 15 20 9 15 20 850 LC1D18
11 20 25 11 20 25 1600 LC1D25
14 25 30 14 25 30 1900 LC1D32, D38
17 30 37 17 30 37 2160 LC1D40
22 40 50 22 40 50 2160 LC1D50
22 40 50 22 40 50 3040 LC1D65
35 60 75 35 60 75 3040 LC1D80, D95
50 90 125 38 75 80 3100 LC1D115
60 110 135 40 85 90 3300 LC1D150
70 125 160 50 100 100 3500 LC1F185
80 140 190 60 110 110 4000 LC1F225
90 160 225 75 125 125 5000 LC1F265
100 190 275 85 140 165 6500 LC1F330
125 220 300 100 160 200 8000 LC1F400
180 300 400 125 220 300 10 000 LC1F500
250 400 600 190 350 500 12 000 LC1F630
250 400 600 190 350 500 14 200 LC1F800
200 350 500 180 350 500 25 000 LC1BL
300 550 650 250 500 600 25 000 LC1BM
500 850 950 400 750 750 25 000 LC1BP
600 1100 1300 500 1000 1000 25 000 LC1BR

          

(1) TeSys D Green contactors have not been validated for 
switching the primaries of 3-phase  LV/LV transformers.

(2) Upper limit of temperature category conforming to IEC 60070.

LC
1D

25
BD

.J
PG
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Appendix Influence of  harmonics in 
electrical installations

Definition of harmonics
The presence of harmonics in electrical systems means that current and voltage 
are distorted and deviate from sinusoidal waveforms. Harmonic currents are 
currents circulating in the networks and whose frequency is an integer multiple of 
the supply frequency. Harmonic currents are caused by non-linear loads connected 
to the distribution system. A load is said to be non-linear when the current it draws 
does not have the same waveform as the supply voltage. The flow of harmonic 
currents through system impedances in turn creates voltage harmonics, which 
distort the supply voltage.
The most common non-linear loads generating harmonic currents use power 
electronics, such as variable speed drives, rectifiers, inverters, etc. Loads such as 
saturable reactors, welding equipment, and arc furnaces also generate harmonics. 
Other loads such as inductors, resistors and capacitors are linear loads and do not 
generate harmonics.

Effects of harmonics
Capacitors are particularly sensitive to harmonic currents since their impedance 
decreases proportionally to the order of the existing harmonics. This can result 
in capacitor overload, constantly shortening its operating life. In some extreme 
situations, resonance can occur, resulting in an amplification of harmonic currents 
and a very high voltage distortion.
To ensure good and proper operation of the electrical installation, the harmonic 
level must be taken into account in selecting power factor correction equipment. 
A significant parameter is the cumulated power of the non-linear loads generating 
harmonic currents.

Taking account of harmonics
The percentage of non-linear loads NLL is a first indicator for the magnitude of 
harmonics. The proposed selection of capacitors depending on the value of NLL is 
given in the diagram below.

NLL (%) 10 20 20 30
EasyCan

VarPlus (Can & Box)

Capacitor with 
detuned reactor

D
E9

01
82

Measure 
THDi, THDu

Supply
transformer

Linear loads Non-linear 
loads

A more detailed estimation of the magnitude of harmonics can be made with 
measurements. Significant indicators are current harmonic distortion THDi and 
voltage harmonic distortion THDu, measured at the transformer secondary, with no 
capacitors connected. According to the measured distortion, different technologies 
of capacitors shall be selected:

THDi (%) 5 8 10 20
EasyCan

VarPlus (Can & Box)

Capacitor with 
detuned reactor

THDu (%) 3 5 6 8
EasyCan

VarPlus (Can & Box)

Capacitor with 
detuned reactor

The capacitor technology has to be selected according to the most restrictive measurement. 
Example, a measurement is giving the following results :
- THDi = 15 % Harmonic solution.
- THDu = 3.5 % VarPlus solution.
Harmonic solution has to be selected.

Since the harmonics are caused by non-
linear loads, an indicator for the magnitude of 
harmonics is the ratio of the total power of non-
linear loads to the power supply transformer 
rating.

This ratio is denoted NLL, and is also known 
as Gh/Sn: 
NLL = Total power of non-linear loads (Gh)/
Installed transformer rating (Sn)

Example: 
> Power supply transformer rating: Sn = 630 kVA
> Total power of non-linear loads: Gh = 150 kVA
> NLL = (150/630) x 100 = 24 %.

+
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Safety features
D

E9
01

75

Self-healing is a process by which the capacitor restores itself in the event of a 
fault in the dielectric which can happen during high overloads, voltage transients 
etc.

When insulation breaks down, a short duration arc is formed (figure 1).

The intense heat generated by this arc causes the metallization in the vicinity of the 
arc to vaporise (figure 2).

Simultaneously it re-insulates the electrodes and maintains the operation and 
integrity of the capacitor (figure 3).

Figure 1 - (a) Metal layer - (b) Polypropylene film.

D
E9

01
74

Figure 2

D
E9

01
73

Figure 3

D
B4

03
28

4

T

Pressure Sensitive Disconnector (also called ‘tear-off fuse’): this is provided in 
each phase of the capacitor and enables safe disconnection and electrical isolation 
at the end of the life of the capacitor.

Malfunction will cause rising pressure inside the can. Pressure can only lead to 
vertical expansion by bending lid outwards. Connecting wires break at intended 
spots. Capacitor is disconnected irreversibly.

D
B4

03
28

5

T+
12

+2

Cross-section view of a three-phase capacitor after Pressure 
Sensitive Device operated: bended lid and disconnected 
wires.

(a)
(b)
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Appendix

Over voltage
In the event of an over voltage, electrical stress on the capacitor 
dielectric and the current drawn by the capacitors will increase.
The APFC equipment must be switched off in the event of over 
voltage with suitable over voltage relay.

Over Current
Over current condition is harmful to all current carrying 
components. The capacitor bank components must be rated 
based on the maximum current capacity. A suitable over current 
relay with an alarm function must be used for over current 
protection.

Short circuit protection
Short circuit protection at the incomer of the capacitor bank must 
be provided by devices such as MCCB's and ACB's.
It is recommended to use MCB or MCCB for short circuit 
protection at every step.

Thermal Overload
A thermal overload relay must be used for over load protection 
and must be set at 1.3 times the rated current of capacitors (as 
per IEC 60831).
In case of de tuned capacitor banks, the over load setting is 
determined by the maximum over load capacity of the de tuning 
reactor. (1.12 = 4.2(14%), 1.19 = 3.8(7%), 1.3 = 2.7(5.7%)).  
If MCCB's are not present, it is recommended to use a thermal 
overload relay with the stage contactor to make sure the stage 
current does not exceed its rated capacity.

Over Temperature protection
The APFC controller must be tripped with the help of thermostats 
in cases the internal ambient temperature of the capacitor bank 
exceeds the temperature withstand characteristics of the capacitor 
bank components. Reactors are provided with thermal switches 
and can be isolated in the case of over temperature conditions.

Protection Devices in
APFC Panel
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Find more about Power Quality 
Solutions 

VarSet
Low Voltage Capacitor Banks
Energy efficiency, as simple as VarSet

AccuSine PCS+
Harmonic Filtering and Reactive Power 
Compensations
The Schneider Electric solution for active harmonic filtering in 
industrial and building installations

We deliver smart & cost-effective Power 
quality solutions to improve our customers’ 
efficiency

Find out more visit
www.schneider-electric.com 
and download 
PFCED310004EN

Find out more visit
www.schneider-electric.com 
and download 
AMTED109015EN 
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Appendix

Relevant documents

Power Factor: 
The power factor  is the ratio of the active power  
P (kW) to the apparent power S (kVA) for a given 
circuit.
 = P (kW) / S (kVA).
 
Power Factor Correction:
Improvement of the Power Factor, by compensation 
of reactive energy or harmonic mitigation (reduction 
of the apparent power S, for a given active power P). 
Rated current: 
Current absorbed by one piece of equipment when 
supplied at the rated voltage.

Rated voltage: 
Operating voltage for which a piece of equipment 
has been designed, and which can be applied 
continuously.

Reactive current (Ir): 
Component of the current vector which is in 
quadrature with the voltage vector.

Reactive power:
Product of the reactive current times the voltage.

Service voltage: 
Value of the supply network voltage, declared by the 
Utility

Service current: 
Amplitude of the steady-state current absorbed by 
one piece of equipment, when supplied by the Service 
Voltage.

Usual formulas:
Apparent power:	S = Vrms  x lrms  (kVA).
Active power: 	� P = Vrms  x la = Vrms  x lrms  x cosj 

(kW).
Reactive power: 	�Q = Vrms  x lr = Vrms  x lrms  x sinj 

(kvar).
Voltage sag:
Temporary reduction of the supply voltage magnitude, 
between 90 and 1 % of the service voltage, with a 
duration between ½ period and

Glossary

Active current (Ia): 
In the vector representation, component of the current vector which is co-linear with 
the voltage vector.

Active power: 
Real power transmitted to loads such as motors, lamps, heaters, computers, and 
transformed into mechanical power, heat or light.

Apparent power: 
In a circuit where the applied r.m.s. voltage is Vrms and the circulating r.m.s. 
current is Irms, the apparent power S (kVA) is the product: Vrms x Irms. The apparent 
power is the basis for electrical equipment rating.

Detuned reactor: 
Reactor associated to a capacitor for Power Factor Correction in systems with 
significant non-linear loads, generating harmonics. Capacitor and reactor are 
configured in a series resonant circuit, tuned so that the series resonant frequency 
is below the lowest harmonic frequency present in the system.

Displacement Power Factor:
For sinusoidal voltage and current with a phase angle j, the Power Factor is equal 
to cosj, called Displacement Power Factor (DPF)

Harmonic distortion: 
Indicator of the current or voltage distortion, compared to a sinusoidal waveform.

Harmonics: 
The presence of harmonics in electrical systems means that current and voltage 
are distorted and deviate from sinusoidal waveforms. Harmonic currents and 
voltages are signals circulating in the networks and which frequency is an integer 
multiple of the supply frequency.

IEC 60831-1: 
"Shunt power capacitors of the self-healing type for a.c. systems having a rated 
voltage up to and including 1 000 V – Part 1: General – Performance, testing and 
rating – Safety requirements – Guide for installation and operation".

In-rush current: 
High-intensity current circulating in one piece of equipment after connection to the 
supply network.

kVA demand: 
Maximum apparent power to be delivered by the Utility, which determines the rating 
of the supply network and the tariff of subscription.

Polypropylene: 
Plastic dielectric material used for the construction  
of low-voltage capacitors.

Relevant documents published by Schneider Electric
	■ Electrical Installation Guide.
	■ Expert Guide n°4: "Harmonic detection & filtering".
	■ Expert Guide n°6: "Power Factor Correction and Harmonic Filtering Guide"
	■ Technical Guide 152: "Harmonic disturbances in networks, and their treatment".
	■ White paper: controlling the impact of Power Factor and Harmonics on Energy 

Efficiency.

Relevant websites
	■ http://www.schneider-electric.com
	■ https://www.solution-toolbox.schneider-electric.com/segment-solutions
	■ http://engineering.electrical-equipment.org/
	■ http://www.electrical-installation.org

Relevant standards
	■ IEC 60831 - Shunt power capacitors of the self 

healing for a.c. systems up to 1000V
	■ IEC 61642 - Application of filters and shunt 

capacitors for industrial a.c. networks affected by 
harmonics

	■ IEC 61921 - Power capacitors-low voltage power 
factor correction capacitor banks
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