
ACTIVE AND PASSIVE
COMPENSATION IN POWER
SYSTEM

What is the difference between active compensation and active compensator?

Alternatively,the active compensation method utilises power electronics converters to cancel the neutral

current using controlled power electronic switching devices. Active compensatorsprovide a better control

option but incur additional cost due to the switching devices.

What compensation methods are used for reactive power?

compensation methods applied for reactive power. The reactive power compensa-tion is also known as VAR

compensationin several textbooks. The VAR com-pensation implies the volt-ampere-reactive that is unit of

the reactive power.

What is reactive power compensation?

The reactive power compensation helps to increase available maximum load of any transmission line to the

thermal limits under stability ranges without complex sizing requirements. This is obtained by using traditional

reactive power compensations such as series or shunt capacitors, and variable compensators.

What is the difference between passive and active compensators?

However, most of the passive compensators are bulky and expensive, and need to be installed close to the

load centre. On the other hand, the active compensators (three- and single-phase) provide fast unbalance

compensation without the requirement of additional magnetic transformers which reduce the costs.

What is the difference between passive and active neutral compensation?

The phase balancing operation is compared between passive and active neutral compensation in Fig. 13,and

it is evident that active neutral compensation provides a better phase balancing operation. The active

compensator redistributes the neutral current among the phases,which results in better phase balancing and

a reduction in the CUF.

What is reactive power compensation & voltage control?

The reactive power compensation and voltage control is primarily performed by selecting shunt devicesthat
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are shown in the first line of the figure. The SVCs are capable to present more accurate and smoother control

comparing to mechanically switched shunt compensators.

Reactive power compensation is possible, but this

requires expensive resources of the filter. Selective

filtering of individual frequencies. Active solutions

are much more flexible in their use but also more

expensive. Active filters cannot be overloaded

regarding harmonic filtering. Some advantages of

active filters are: Reactive power 

The main contribution of this work is to validate the

performance of various filtering techniques including

active, passive and hybrid for improving power

quality and reactive power injection capability of

power systems [23,24,25,26].Typically, the filter

design is one of the most essential factor in the

power application systems, since it helps to ensure

the power quality ???
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With reactive power compensation, transmission

efficiency is increased. Along with this, the

steady-state and temporary overvoltages can be

regulated that resultantly avoids disastrous

blackouts. A low value of power factor requires large

reactive power and this affects the voltage level.

Cranemaster active heave compensation with

external power, strokes in order to compensate the

boom tip motion and stabilise the load.  This also

provides an intrinsic fail-safe state for the system,

by reverting to passive compensation in an instant.

The Active Heave Compensator then senses and

predicts the motions to be compensated and 

Since reactive power takes away from the active

power, it must be considered in an electrical system

to ensure that the apparent power supplied is

sufficient to supply the load. This is a critical aspect

of understanding AC power sources because the

power source must be capable of supplying the

necessary volt-amp (VA) power for any given load.
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A study of passive shunt and series compensation

is made to provide an exposure on various issues of

power quality, which can easily be mitigated using

lossless passive components such as capacitors

and inductors for enhancing the efficiency and

utilization of equipment in distribution systems. The

use of these passive shunt and series 

Figure 1 shows a single line diagram of the

distribution system. V s is the source voltage, and L

s is the line reactance of the feeder line of the

distribution system. A single-phase hybrid active

power filter (1pHAPF) i.e. the APF in series with a

passive LC filter with capacitive and inductive loads

are connected in the same point of common

coupling (PCC).

In order to improve the compensation instead of

passive system, active ones with closed-loop control

can be used. The disadvantage of every AHC is the

need to provide energy for supplying. In most cases

the active heave systems are assembled on the

board of the vessel. The scheme of the active heave

compensation system is shown in Fig. 2. In 
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The harmonic compensation of SAPF (shunt active

power filter) may trigger harmonic oscillation due to

the interaction with grid impedance and non-linear

loads, which distorts the power quality.  At this

frequency point, ???

A combined system consisting of a passive filter and

a small-rated active filter that are connected in

series is discussed as a method of overcoming

power system harmonic interferences caused by

harmonic-producing loads such as diode or thyristor

converters and cycloconverters. A combined system

consisting of a passive filter and a small-rated active

filter ???

To suppress the most dominant harmonic currents

and compensate for the power factor (PF) of electric

generators (EGs), a technique based on passive

power filters (PPFs) is presented here. The key f
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Since reactive power takes away from the active

power, it must be considered in an electrical system

to ensure that the apparent power supplied is

sufficient to supply the load. This is a critical aspect

of understanding AC power sources ???

The compensation performance is quantified by

evaluating the attenuation factor in a power

distribution system energizing high-power nonlinear

loads compensated with passive filters and then

improved with the connection of a series active

power filter.

The implementation of active, passive, and hybrid

passive/active filters are the most common solutions

[6-11]. The active power filters (APFs) consist of

two-level or three-level inverters, which generate the

same harmonics of the grid, but opposite in phase

to suppress them [7, 8]. Moreover, the APFs can

also compensate for the power factor (PF).
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Fig. 2.3 shows the configuration of a Shunt active

power filter (SAPF), which is one of the most

fundamental system configurations. It is most widely

used to eliminate the current harmonics, reactive

power compensation, and balancing unbalanced

currents [5,6,17]. It has the capability of damping

harmonic propagation in power system [18,19]. It 

passive compensators for reducing the power

consumption during heave compensation, but can

be  seabed, the active and passive system need to

cooperate. The faster and greater the passive

system

MVAr ratings of equipment are typically specified

following the necessary power system studies that

can be carried out by our engineers or by third party

engineers.. Once a finalised specification is agreed

upon, we will offer the most cost-effective

technically acceptable solution to your needs, be it

passive, active or hybrid reactive compensation.
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ature, the findingsare as follows: 1) active power

compensation systems are widely discussed in the

past decade, which are also the common solution

proposed for a power quality improve-ment in the

traction power system. In comparison with the

passive filter, the active compensation system can

provide

Active harmonic filters provide real-time

compensation, adaptive control, and high harmonic

attenuation capabilities, ensuring optimal power

quality and system reliability. For comprehensive

harmonic mitigation and voltage stabilization,

Enjoypowers offers a range of advanced active

harmonic filter solutions tailored to meet the specific

needs 

All compensation devices, passive and active, today

known in the technical literature are used to

compensate the total reactive power, i.e., they can

cancel the three reactive power components (Q +,

Q ???, and Q 0) at once, but these devices are not

able to compensate for the reactive power

components separately.
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From harmonic compensation to interface with

renewable energy sources, active filters are capable

to improve power quality, increase the reliability of

the power grid, and contribute to make feasible the

implementation of decentralized microgrids. In this

scenario, this chapter provides a discussion

involving new trends on distribution power grids,

with active ???

6b shows the system current when only passive

power filter is applied, which is represented by case

B. Fig. 6c shows the system current when passive

power filter and SHAPF with only FMFC are applied,

which is represented by case C. Fig. 6d shows the

system current when passive power filter and ISAPF

with both fundamental magnetic flux and 

DOI: 10.1002/EEJ.4391100509 Corpus ID:

110690262; A new approach to harmonic

compensation in power system-a combined system

of series active and shunt passive filters
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harmonic compensation in power system-a

combined system of series active and shunt passive

filters}, author={Fang Zheng Peng and ???

(C) 2025 Solar Energy Resources 9 / 10 Web: https://www.gebroedersducaat.nl



ACTIVE AND PASSIVE
COMPENSATION IN POWER
SYSTEM

The passive filters are classified into many

categories such as shunt, series, hybrid, single

tuned, double tuned, damped, band-pass, and

high-pass power passive filters. In high power rating

such as HVDC systems, they are very much in use

even nowadays due to simplicity, low cost, robust

structure, and benefits of meeting reactive power 

In this paper, a generalized compensation method

of reactive power applicable to a multi-line system

under non-sinusoidal conditions is studied. The

compensation is confined to parallel compensation

with passive components, i.e., inductors and

capacitors. If the required reactive currents

containing harmonics are given, an L???C network,

composed of passive ???

The authors present a combined system with a

passive filter and a small-rated active filter, both

connected in series with each other. The passive

filter removes load produced harmonics just as a

conventional filter does. The active filter plays a role

in improving the filtering characteristics of the

passive filter. This results in a great reduction of the

required rating of the active filter 
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