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Technical aspect



Schematic View of  MV APFC Panel
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Major Components of  MV APFC Panel

MV Capacitor

MV Reactor

Off-load Isolator

MV Vacuum contactor

MV HRC Fuse 

APFC controller 

RVT/NCT 
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TREFFER range of MV capacitors comprises a complete series of 
single and three phase capacitors in full compliance with 
International Standard IEC 60871. The design and production of 
the capacitors is carried out with the guarantee and reliability of 
the finest raw materials and sufficient flexibility to provide a 
personalised solution for each application. 

MV Capacitor unit

High reliable unit 

TREFFER has a department made up of R+D experts who form a 
highly experienced team that cares for and ensures that the 
entire design and production process provides the highest 
guarantee of quality and reliability. Quality management is not 
only applied internally but also during each step of the supply 
chain. This means that our specialised suppliers rigorously 
assess the quality of the materials and their production 
processes. Before being supplied to the client, all capacitors 
undergo individual trials in strict compliance with the 
International IEC Standard and all of the data is logged for the 
resulting documentation and testing certificates. 

“all capacitors 
undergo strict 
Quality control 
checks" 

Modern high-voltage capacitors are subject to very high insulation 
requirements. A capacitor comprises several capacitor units or 
capacitor elements. Thus, the purpose of suitable internal 
protection for capacitors is to disconnect a defective unit before 
dangerous consequences occur, thus reducing any possible 
secondary effects of the fault. 


Standard IEC 60871-4 is applicable to internal fuses that are 
designed to isolate faulty capacitor elements in order to enable 
operation of the remaining parts of the capacitor units and the 
battery to which the unit is connected. These fuses are not a 
substitute for a switching unit such as a circuit breaker or for 
external protection of the capacitor bank. In the event of a defect 
in a basic capacitor element, the sound elements will be 
discharged in parallel with the faulty element. The discharge will 
immediately melt the internal fuse of the damaged unit. 


Capacitor protection with an internal fuse 
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MV Capacitor Table of general technical features  
for TREFFER Medium Voltage capacitors  

10-600 KVAr

1- 36 KV
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MV Reactor

Treffer reactor windings consist of numerous 
aluminium or copper conductors connected in parallel. 
These conductors can be insulated single wires, 
insulated cables or aluminium profiles separated by 
fibreglass spacers. The cost-effective solution to be 
selected, in terms of dimensions and conductor type 
to be used in each design, depends on the required 
ratings for the equipment. For encapsulated design, 
the conductors are mechanically immobilised and 
encapsulated by epoxy impregnated fibreglass 
filaments forming cylinders. Depending on the reactor 
ratings, one or more of these cylinders are connected 
in parallel between aluminium or copper spiders. The 
individual cylinders are separated by fibreglass 
spacers forming cooling ducts. F- 155°C & H-180°C 
Class 


Air-core dry-type reactors provide a linear response of 
impedance versus current that is essential to numerous 
applications. they are mainly employed in electric power 
transmission and distribution systems as well as in electric 
power systems of electrical plants. they are installed to protect 
these systems and to increase their efficiency.

A wide range of both single and three phase reactors for 
manufacturing tuned harmonic filters, which can be manufactured 
for different voltages from 1 kV up to 36 kV, and any tuning 
frequency: 5.67%, 6%, 7%, 14%, etc. 


The reactors are made from low-loss plate metal and a copper 
coil or aluminium band, depending on the model. Once 
assembled they are impregnated using a sophisticated vacuum 
system that guarantees minimum loss, greater mechanical 
consistency, increased insulation and low noise emissions. 

Air core Reactor



MV Reactor
A wide range of both single and three phase reactors for 
manufacturing tuned harmonic filters, which can be manufactured 
for different voltages from 1 kV up to 36 kV, and any tuning 
frequency: 5.67%, 6%, 7%, 14%, etc. 


The reactors are made from low-loss plate metal and a copper 
coil or aluminium band, depending on the model. Once 
assembled they are impregnated using a sophisticated vacuum 
system that guarantees minimum loss, greater mechanical 
consistency, increased insulation and low noise emissions. 


Capacitor bank resonance 


Capacitor banks are units that do not intrinsically 
generate harmonics, although they can be affected 
by the injection of harmonic currents from non-
linear loads, which together can produce a parallel 
resonance between the capacitor bank and the 
installation's power transformer, resulting in a 
maximum impedance at a frequency called 
resonance. 


A resonance frequency occurs in industrial 
installations when the impedance values of the 
transformer coincide (XT) with the capacitor's (XC): 

Iron core Reactor

This increase in impedance does not remain static at a single frequency but will shift depending on the 
resonance conditions at each moment. If the power Q of the capacitor bank decreases, the resonance 
frequency of the installation increases and, inversely, 
if the power Q of the capacitor bank increases, the installation's resonance frequency decreases, becoming 
more dangerous as it approaches the frequencies where considerable current values are injected, resulting in: 


— Voltage wave quality deterioration (THDU% increase) 
— Reduced useful life of the capacitors or their destruction — Capacitors bank or installation protections trip. 




MV Reactor Table of general technical features  
for TREFFER Medium Voltage Reactor  

Model FRK
Rated Output 0.5KVAr - 800KVAr
Rated Voltage 1KV to 33KV 
Insulation level See table of insulation level
Frequency 50/60 Hz
Overcurrent 1.3 X In
Inductance tolerance -0+15%
Rated frequency 50/60 Hz
Insulation class F/H class
Series Impedance in % 0.2%, 1%,2%, 6% , 7% ,14%
Winding Material Copper / Aluminium 
Dielectric material Epoxy resin 
Maximum overvoltage As per IEC table
In & Out terminal AL /Cu
Max AC current Up to 1250 A
Resonate frequency 133 HZ, 189 Hz, 204 Hz, up to 550Hz 
BIL Up to 250KV 
Std IEC 60076-6
Type Indoor/Out door

Off-load isolator 
The salient feature of ABS Load Break Switch is its ability to permit load connections 
even under a short circuit condition without danger of the operating personnel.tI 
complies with IEC,


VDE and ISI standards. A high speed (snap action) make and break ensures a fast 
switching action and the very special design of arc chutes having excellent 
extinguishing properties for both high and low currents, suitability or mounting in 
morizontal or vertical plane etc. prove the versatility of these switches.


Due to the compact design of individual cubicles, and the feasibility of mounting the 
switches in different directions, economy in space is achieved, with ample scope for 
future extension.


The triple pole Load Break Switch can be used for switching of Transformer feeders, 
overhead lines, Capacitor Banks, Cable feeders and Ring Mains. For Protection 
against short circuits H.T. Fuses can be offered with the switch.


SHUNT TRIP COIL


Shunt trip coil release being offered for spring charged version Load Break Switches, 
are meant for remote tripping mainly and can be offered for different aux. voltages 
(indicated below) and the coils are of short time rated.


110V A.C 50 Hz 220V AC. 50 Hz  /110V D.C 220V D.C 


*  AUXILIARY CONTACTS


This can be fitted on to the switch or isolator with a combination of 2n/0 +2n/c or 3n/
0 +3n/c 1+ wiping contact.This can be supplied as a factory assembled accessory 
with or without interlock with the main drive mechanism. The earthing switch can be 
mounted either on incoming or outgoing side or at the bottom of the fuse base.


Rated Voltage : 1.1KV to 36KV


Rated Current : 200A to 1000A


SC / Sec : 10KA to 40 KA /3 Sec


Pole : 3/4 


Frequency : 50/60 Hz


Type : Indoor



MV Vacuum Contactor 

The medium voltage V-Contact  contactor are apparatus suitable for operating in 
alternating current and are normally used to control users requiring a high number of 
hourly operations.

The V-Contact VSC contactor introduces the drive with permanent magnets, already 
widely used, experimented and appreciated in medium voltage circuit breakers, into 
the worldwide panorama of medium voltage contactor.

The experience acquired by ABB in the field of medium voltage circuit breakers fitted 
with drives with “MABS” permanent magnets, has made it possible to develop an 
optimised version of the actuator (bistable MAC drive) for medium voltage contactor.

The drive with permanent magnets is activated by means of an electronic multi-
voltage feeder. The feeders differ according to the integrated functions and to the 
auxiliary power supply voltage.

Each feeder is able to take any voltage value within its own operating band.

The withdrawable versions are foreseen for use with UniGear ZS1 and UniSec 
WBC switch gears, PowerCube units and CBE1 enclosures. For use with the 
CBE11 enclosures, please contact ABB. All the contactors mentioned above 
are available, on request, in one of the two following versions. • SCO (Single 
Command Operated): closing takes

place by supplying auxiliary power to the special input of the multi-voltage 
feeder. On the other hand, opening takes place when the auxiliary power is 
either voluntarily cut off (by means of a command) or involuntarily (due to 
lack of auxiliary power in the installation).

• DCO (Double Command Operated): closing takes place by supplying the 
input of the closing command of the apparatus in an impulsive way. On the 
other hand, opening takes place when the input of the opening command of 
the contactor is supplied in an impulsive way.

• Rated Voltage : 3.3KV/6.6KV/12KV
• Rated current : 200A/400A/630A
• Capacitor switching current : 100A/200A
• For more Details referee mfg data sheet 

MV HRC Fuse 
  Current limiting HV fuse links split into three internationally 

recognised types: back-up (or partial range) fuse links, 
which will interrupt any current from their rated breaking 
capacity down to a minimum breaking current specified 
by the manufacturer; and general purpose fuse links, 
which will interrupt all currents from rated breaking 
capacity down to a current that will melt the elements 
within one hour. A third type is the full range fuse. This 
term applies to fuse links that can interrupt any current 
below the rated breaking capacity that melts the fuse 
elements satisfactorily 


Voltage Rating : 1.1KV/3.3KV/6.6KV/12KV

Current Ratings : 1 A to 200 A

SC                       : 20 to 40 KA

Standards.           :   IEC 60282-1 




Protection Equipment - RVT / NCT 

A residual voltage transformer (RVT) is a device that measures 
the residual voltage in an electrical system to detect and diagnose 
faults. RVTs are used in a variety of applications, including: 


• Detecting unbalanced voltage: RVTs can detect unbalanced 
voltage in three-phase systems. 


• Detecting earth faults: RVTs can detect earth faults and 
phase unbalances. 


• Monitoring neutral voltage: RVTs can monitor the neutral 
voltage in systems with neutral grounding. 


• Discharging capacitors: RVTs can discharge capacitors in 
three-phase capacitor banks


• Rated voltage : 3.3KV/6.6KV/12KV

• Burden : 30 VA ~ 100 VA

Unbalance protection (double star)  
When an element suffers a fault, the capacity of the group where 
this element is installed decreases. This capacity variation results 
in an impedance increase for this group and at the same time a 
variation in the voltage distribution in the capacitor. The group of 
elements where the anomaly occurs suffers an over voltage. 

The unbalance protection parameters in the double star are: — 
The voltage in a capacitor cannot exceed 110% of its rated 
voltage. 
If the number of faulty elements in a unit is so high that there 

is a danger of provoking a chain reaction of faults, the battery 
must be disconnected even if the voltage has not exceeded 
110% of its rated value in any of the capacitors in the bank. 
Normally, the battery should be disconnected when the voltage 
in the working elements exceeds 140% of its nominal value. 

Generally, the second parameter is the one that determines the 
battery's trip current level. Unbalance protection is based on 
the current measurement that is detected between equipotential 
points, such as the two neutrals of the double stars. If the 
impedance varies in one of the branches, it will give rise to an 
unbalance that provokes the circulation of a current between the 
neutrals of the two stars. To operate correctly the transformer 
must be at least of accuracy class 1. 

• Rated voltage : 3.3KV/6.6KV/12KV

• Burden : 30 VA ~ 100 VA

• Class : 5P10



APFC Controller ( Power factor regulator)  

APFC is an automatic power factor control panel which is used to 
improve the power factor, whenever required, by switching ON and OFF 
the required capacitor bank units automatically.


APFC Panel has microcontroller based programmable controller which 
switches the capacitor banks of suitable capacity automatically in multiple 
stages by directly reading the reactive load (RKVA) which works in the 
principle of VAR sensing tends to maintain the PF to 0.99 Lag.


power factor controllers measure the voltage and current of the load 
continuously, calculating their values through mathematical algorithms in 
order to obtain TRUE RMS values. Calculated in this way, the power 
factor considers the harmonic content of the current and voltage, 
resulting in more accurate measurements

- No of steps — 6,12.

- Auxiliary voltage - 110/230V

- Load Side Voltage - 85 ~ 550 V

- Current Ratio secondary - 1/5A

Protection Relay  



Additional Components ( Optional )  

Current Transformer    CT will be installed in main comer or individual capacitor 
bank step feeder to measure capacitor bank current or 
protection in case of unbalance current /Earth fault 
Rated voltage : 1.1KV/3.3/6.6/12KV ,  
Rated Current : -/5A. -/1A

Voltage Transformer    

PT will be installed in main comer or individual capacitor 
bank step feeder to measure capacitor bank voltage or 
protection in case of unbalance voltage /over voltage/under 
Voltage

Surge Arrestor M.V. Surge Arresters are used to protect capacitor bank and other 
equipments in station  against the damage  by atmospheric 
(especially lightning effects) and operational conditions.Metal oxides 
surge arresters without gaps are designed to  prevent probable 
damages in the case of typical surges in energy systems while it has 
no negative effect on energy systems in normal operation voltage. 
This special feature of gapless arresters originating from non-linear 
characteristics of metal-oxide varistors between voltage and current 
scales. The non-linear feature is much higher compared to SiC surge 
arresters.

Rated voltage : 1.1KV/3.3/6.6/12KV  
MOCV : 2.2KV to 36KV 

In Capacitor & Reactor  installed in environmental conditions 
where natural convention cooling is insufficient, an auxiliary 
thermostat-controlled forced air system is essential for 
evacuating the internal heat of the reactor 


Fan size : 6”,8”,10”

RPM : 2450 to 2600 

CFM : 230 to 560 


Ventilation
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Some site installation PIC - National & international
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Saudi Arabia 
IP 55

Fiji
LRF - Steel ind

Cement plant 

MSEB SubStation IP55



Some site installation PIC - National & international
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Cement plant 


Kenya

Fertiliser Plant 

Water board 
HPCL 
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