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The non-sinusoidal current absorbed by non-linear loads induces current harmonic distortion in the power grid and affect severely its power quality. Unbalanced, variations on voltage system, and flicker effect are also problems on the electrical network then the causes are mixed on system production and final consumers. Active power filter contribute to mitigate those problems but the increasing of use of renewable source like wind turbine, solar panel and fuel cells connected to the grid induces several perturbations on terms of power quality and voltage flickers. In this paper we review on the structure of the filters and their main environment like, the extraction of the electrical current reference, the controller, and their command and we present the new researches on active power filter for enhancing voltage flicker for improving power quality.

INTRODUCTION

The standard EN50160 [1] concerning power quality (PQ), fixes acceptable rates of disturbances on power grid in terms on variation of voltage and frequency , unbalanced of voltage, flicker and harmonic content of the voltage.

PQ does not only concern distributor of energy in order to have a stable electrical network and power continuity but also the industrials that need a good PQ for the best functioning and the high efficiency of their electromechanical systems in addition to the final consumers for domestic and tertiary sector. Many researches have been on harmonic perturbations and voltage unbalance and that continue at present. Studies on flicker have not taken the same place than as above, although there is a great need to solve this problem. Flicker voltage has adverse health effects as shown by studies [START_REF] Peretto | Analysis of the Effects of Flicker on the Blood-Flow Variation in the Human Eye[END_REF][START_REF]Light Flicker: Ergonomics, Biological Attributes, Potential Health Effects, and Methods in Which Some LED Lighting May Introduce Flicker[END_REF] in addition to the adverse effects on the quality of power. The main source of flicker effects is arc furnaces, and currently, it appears that the wind turbines grid connected are a significant source for fliker and disturbance voltage [START_REF] Morsi | Effect of distributed generation on voltage flicker in distributed systems: A case study[END_REF][START_REF] Gutierrez | Flicker Measurement System for Wind Turbine Certification[END_REF][START_REF] Liu | Investigation of the transmission line impedance effects on voltage quality and flicker emission for grid connected to wind turbines[END_REF][START_REF] Joorabian | Voltage flicker compensation using STATCOM[END_REF][START_REF] Kasem | Power ramp rate control and flicker mitigation for directly grid connected wind turbines[END_REF][START_REF] Ammar | Impact of Distributed Wind Generators Reactive Power Behavior on Flicker Severity[END_REF].

Solutions on perturbations of harmonics in the network have been made by the multilevel active power filter (APF) [START_REF] Zhou | Direct power control of a multilevel inverter based active power filter[END_REF][START_REF] Montero | Comparison of Control Strategies for Shunt Active Power Filters in Three-Phase Four-Wire Systems[END_REF][START_REF] Franquelo | Threedimensional space-vector modulation algorithm for four-leg multilevel converters using abc coordinates[END_REF][START_REF] Lopez | Four-dimensional space vector PWM algorithm for multilevel four-leg converters[END_REF][14][START_REF] Hu | Active power filtering by a flying-capacitor multilevel inverter with capacitor voltage balance[END_REF][START_REF] Geethalakshmi | Harmonic compensation using multilevel inverter based shunt active power filter[END_REF] but researches continue to improve APF on their topologies and their controls [START_REF] Wilson | Model predictive control for Cascaded H-bridge multilevel inverters with even power distribution[END_REF][START_REF] Wang; Boyd | Fast Model Predictive Control Using Online Optimization[END_REF][START_REF] Aguilera | Predictive control of an Asymmetric Multicell Converter with floating cells[END_REF][START_REF] Defay | Predictive control of flying capacitor active power filter[END_REF][START_REF] Qin; Saeedifard | Predictive Control of a Modular Multilevel Converter for a Back-to-Back HVDC System[END_REF][START_REF] Rodriguez | State of the Art of Finite Control Set Model Predictive Control in Power Electronics[END_REF][START_REF] Stolze | Model predictive control of a flying capacitor converter with output LC filter for UPS applications[END_REF][START_REF] Marzoughi | A new control strategy for cascaded Hbridge multilevel converter to operate as a D-STATCOM[END_REF][START_REF] Prathiba | A comparative study of Total Harmonic Distortion in Multi level inverter topologies[END_REF][START_REF] Marzoughi | Selective harmonic elimination for cascaded H-bridge rectifiers based on indirect control[END_REF][START_REF] Sai Baba | New Multi Level Inverter with LSPWM[END_REF][START_REF] Buccella | Harmonics elimination in 5-level converters operating at very low switching frequency[END_REF]. In addition, the continuous need for medium voltage applications fact that, current researches are strongly oriented towards this field.

Review, state of art and survey were made [START_REF] Rodriguez | Multilevel inverters: a survey of topologies, controls, and applications[END_REF][START_REF] Abu-Rub | Medium-Voltage Multilevel Converters-State of the Art, Challenges, and Requirements in Industrial Applications[END_REF][START_REF] Malinowski | A Survey on Cascaded Multilevel Inverters[END_REF][START_REF] Zhang | Control Techniques for Active Power Filters[END_REF] which the authors pointed a comparison between the topologies of industrial converters used and between their methods of control and the modulations used.

In what follows we will see again the filtering systems in an overview i.e. dipped in their control and command environment. We begin with the structures of passive filters, active and hybrid filters and topologies of used APF. Then, we will identify the methods used to extract the reference currents and after, controllers used to monitor the filter current with respect to its reference and in addition to that, we will present the methods used to control. At the end, we present the state of the literature between 2010 and 2013 on multilevel converters and solutions for flicker emission due to wind connected to the grid II.

LES FILTRES

In his thesis [START_REF] Serge | Filtrage actif des réseaux moyen tension[END_REF], Mr. LOUDOT identifies topologies for the filters.

A. Passive Filter

 Lowpass filter: it filters f0 and higher frequencies.

is connected in parallel  resonant filter: it filters the frequency f0. is connected in parallel  Filter-stopper: it blocks the frequency f0. is connected in series There are drawbacks for these filters. They are used for filtering the current and we need as many filters as harmonic spectrum to filter. They are bulky and dissipative. They provide reactive energy and can increase the voltage at low load. The capacitor grown old and its internal resistance and its capacity will be modified. This changes the resonant frequency of the filter and may do resonance with the impedance of the source.

B. Active Filter

The principle is to compensate the harmonic distortion in voltage and current.

With the APF, there is no resonance with the impedance of the source. They automatically adapt to spectrum to be filtered. For the same compensated power, the APF is less bulky than the passive filter but it is more expensive.

1) Serial Active Filter

This structure is to compensate harmonics of the voltage at point of common coupling (PCC) (figure 1,a). The filter generates the voltage vfa=vsh. This serial filter must carrying the rated load current that which increases its apparent power and its cost. This filter must be protected against short-circuit of the network. In addition, at the harmonic compensation frequency, the impedance of the ligne Zcc is reduced that which reduce the performances of passive filters connected in parallel to the charge. Current harmonics are still circulating in the line. A powerfull enough transformer is necessary for isolate the filter and adapt its voltage and its current.

2) Parallel Filter

This filter is principally dedicated for current harmonics compensation (Figure1.b). It generates the opposite of harmonic currents of the load. ifa= -ich-h

3) Parallel Active Filter For Voltage Harmonic Compensation

The active filter provided a current that, when it circulates in the impedance of the line, creates a voltage in opposition of the harmonic voltage (figure 2.a). It is used for sensible loads and not for those that generates harmonics. Vcc = Zcc. Ifa =vsh. Then, the sensible load is always feeded by a sinusoidal voltage.

4) Serial and Parallel Active Filter

This structure allows control of voltage harmonic with the serial APF and reduces the circulation of harmonics to the source using parallel APF (figure 2.b). This topology is known under appellation "Unified Power Quality Conditioner" or UPQC [START_REF] Akagi | New trends in active filters for power conditioning[END_REF].

C. Hybrides Filtres (Active-Passive)

Despite the fact that the active filtering is more performing that the passive filtering, then for equal powers, the passive filters are less expensive that active filters. A combination between both filter can reduce the global cost of active filter through the sharing of power between the two filters. More advantages for this hybridization. Firstly the reduction of global losses because that the active filter operate with reduced power. Secondly, when the apparent power of a filter is reduced, the switching of electronic components becomes faster with better performances.

However and according to the chosen topology, the disadvantages associated with the presence of passive circuits can be encountered:  At equal power, the volume of a hybrid filter is larger than the active filter  Anti-resonances may occur between the passive circuit and the impedance of the network according to the control and monitoring of the active circuit.  The harmonic spectrum to be filtered may be imposed by the passive filter Several hybrid structures are possible

1) Parrallel Active Filter assisted by the passive filters

The majority of compensation power circulates through the passive filters [START_REF] Takeda | Harmonic current and reactive power compensation with an active filter[END_REF] (figure 3.a). This allows the active part to compensate harmonics only remaining, therefore it is less apparent power and then more efficient. This topology is particularly interesting when the spectrum contains some harmonics with important fixed amplitudes This association of filters (figure 3.b) entrusts the filtering of harmonic current to the passive filters. The active serie filter isolates the passive filters of source, hence, the compensation is made without antiresonance and it is more efficient but the active filter is traversed by the line current and the residual harmonic currents.

b) Actif -Passif Filtres in Series

The active filter operates as before, like a damper of resonance frequencies that can appears between the passive filter and the impedance of the source (figure 4.a). For this topology the active filter is not traversed by the line current but by only the filter current. And more in this topology we don't need to isolate the APF as for the series filter. Two more topologies induced by the above principle and that permit to not impose the fundamental of current or voltage to the filter for to ignore it in sizing.

 Serial Active Filtre associated to a shunt resonant dispositif

The target is that the fundamental current do not traverses the active filter for to ignore it in its sizing. You just have to bypass the line current to the fundamental frequency by a resonant circuit. Then, the apparent power of the filter is reduced consequently, its sizing (figure 4.b).

 Active Filter Behind a Divider Bridge

To reduce voltage supported by the APF, this one can be connected to the grid through a passive divider bridge (figure 4.c). Z1 have a low impedance at the harmonic frequencies and a large impedance at the fundamental. Z2 have a large impedance at the harmonic frequencies and a low impedance at the fundamental.

In brief, the hybridization of APF and passive filter is an economical and technologic solution. In Medium voltage (MV), a big apparent power for an APF is need. For this fact the active filtering alone proves to be costly. Choosing a hybrid filter seems to be an alternative to filter high voltages. Modular structure of the converter is necessary so as to accommodate this need.

III. TOPOLOGIES OF ACTIVE FILERS

The converters used in industry as standard products are 

B. FLC : FLying Capacitor ou FC, introduced by Meynard

et Foch [START_REF] Meynard | Multi-level conversion: high voltage choppers and voltage-source inverters[END_REF] (figure 6) improved by the same authors for an another structure [START_REF] Meynard | Multicell converters: basic concepts and industry applications[END_REF]. It is also a popular topology used for the motors command such as active filtering. Since the value of the capacitance is inversely proportional to the frequency, this topology is preferably intended for high frequencies. 

C. SCHB : Series Cascaded H-Bridge, introduced by

Hammond [START_REF] Hammond | A new approach to enhance power quality for medium voltage AC drives[END_REF], an evolution was proposed by Ceglia [START_REF] Ceglia | A New Simplified Multilevel Inverter Topology for DC-AC Conversion[END_REF]. The power and voltage are easily adapted given the modular nature of these converters. The most used is the 5L-SCHB. The energy stored in the LC filter is reduced to 80% compared to the NPC. The advantages of this type of converter are:

 The number of levels obtained: m = 2.s+1 (s, is the number of separate sources).  Its modular design makes it easy and less costly installation while allowing better management of defects.  Reduced output filter which induces a decrease in volume. These converters are suitable for connecting Renewable Energy sources (PV and Fuel Cell) to the grid. They were also proposed for electric vehicles with batteries and super capacitors such as possible sources with the advantage that the reversible function allows a rectifier for charging and sources during the regeneration (braking). This topology can operate at different frequencies and for different industrial applications, but there needs a transformer input.. Other hybrid structures [START_REF] Rodriguez | Multilevel inverters: a survey of topologies, controls, and applications[END_REF] exist such as the NPC with the half bridge also known NPC-HB (Half Bridge) or NPC 1/2HB-5L. This combination, and for the same voltage levels, requires less isolated sources for the H bridge IV.

HARMONIC FILTERING

A. Elementary Circuit of APF

This basic circuit shows an APF associated to its control for current harmonic mitigation. Sa,b,c,n are the orders of command to the electronic switches. 

B. Control With Modulation

The simplified diagram of a control operation of an APF without regulating the DC bus voltage, with a control strategy with modulation is given (figure 10). That consists firstly to extract the harmonic and generate the reference current (Iref). A corrector reduces the error between Iref and if at zero, then this signal from the corrector is adapted and compared to modulating for generate the control commands 

Figure 10. APF control with modulation

The extraction of harmonics plays a major role because it is the first link in the system. This function provides references (power, voltage or current) that the inverter should impose to perform the filtering operation. This can be done in several approaches [START_REF] Defaÿ | Commande Prédictive Directe d'un Convertisseur Multicellulaire Triphasé Pour Une Application de Filtrage Actif[END_REF].

 Global approach that involved having all harmonics after filtering the current by a high-pass filter. This is the direct method. Or by a low-pass filter to extract the fundamental and is the indirect method. This second method is preferred because the changes in load power are received by the fundamental and it affects the DC bus which is in turn controlled.  Selective approach using a resonant filter on harmonics to retain or dispose or with the FFT we will have the spectrum and our harmonics are selected.  Approach of the components of power that comes from the definition of the instantaneous reactive power by Akagi [START_REF] Akagi | Instantaneous Reactive Power Compensators Comprising Switching Devices without Energy Storage Components[END_REF].

The corrector in this case is the linear such as PI, resonant corrector, or multi resonant state feedback corrector .

For modulations, several strategies are used. In general, low switching frequencies are preferred in MV to reduce losses. The most popular method in industrial applications is « carrier-based sinusoidal PWM » others, such as, selective harmonic elimination (SHE) introduced by Patel [START_REF] Patel | Generalized Techniques of Harmonic Elimination and Voltage Control in Thyristor Inverters: Part I--Harmonic Elimination[END_REF][START_REF] Patel | Generalized Techniques of Harmonic Elimination and Voltage Control in Thyristor Inverters: Part II ---Voltage Control Techniques[END_REF], the space vector modulation (SVM) and many others have also proven [START_REF] Franquelo | Threedimensional space-vector modulation algorithm for four-leg multilevel converters using abc coordinates[END_REF][START_REF] Lopez | Four-dimensional space vector PWM algorithm for multilevel four-leg converters[END_REF].

In this domain of modulating we invite the reader to consulte the book [START_REF]Pulse width Modulation for Power Convertes-Principales and Practice[END_REF].

C. Control without Modulation

Information about the current and voltages are necessary, (figure 11), the control strategies used are the instantaneous power control, ba-bc control, predictive control, hysteresis, fuzzy control, dead beat, with neural network and on time optimized [START_REF] Desmana | Commande Hybride Prédictive d'un Convertisseur Statique Quatre[END_REF]. NEW RESEARCHE ON THE FIELD Currently, studies on the flicker and on the predictive control take their place alongside studies on multilevel converters.

The standard EN50160 [1] gives the definition of flicker: "impression of unsteadiness of visual sensation induced by a light stimulus, the luminance or spectral distribution of which fluctuates with time"

The flicker impacts the quality of power grid [START_REF] Gutierrez | Flicker Measurement System for Wind Turbine Certification[END_REF][START_REF] Liu | Investigation of the transmission line impedance effects on voltage quality and flicker emission for grid connected to wind turbines[END_REF][START_REF] Joorabian | Voltage flicker compensation using STATCOM[END_REF] and affect humane health [START_REF] Peretto | Analysis of the Effects of Flicker on the Blood-Flow Variation in the Human Eye[END_REF][START_REF]Light Flicker: Ergonomics, Biological Attributes, Potential Health Effects, and Methods in Which Some LED Lighting May Introduce Flicker[END_REF][START_REF] Morsi | Effect of distributed generation on voltage flicker in distributed systems: A case study[END_REF].

The voltage fluctuation is expressed by: ∆V V = R.∆P+X.∆Q V 2 [START_REF] Kasem | Power ramp rate control and flicker mitigation for directly grid connected wind turbines[END_REF]. ∆P, ∆Q are respectively the active and reactive power variations and R,X are the resistance and the reactance of the grid to PCC. When the grid have small impedance and large X/R ratio, the voltage fliker is in its majority linked to the reactive fluctuation and the solution proposed is STATCOM that is capable to absorbed and generate a reactive power and can therefore mitigate the voltage fliker and the voltage drop [START_REF] Liu | Investigation of the transmission line impedance effects on voltage quality and flicker emission for grid connected to wind turbines[END_REF][START_REF] Joorabian | Voltage flicker compensation using STATCOM[END_REF][START_REF] Kasem | Power ramp rate control and flicker mitigation for directly grid connected wind turbines[END_REF][START_REF] Ammar | Impact of Distributed Wind Generators Reactive Power Behavior on Flicker Severity[END_REF]. But when the grid has finite power and large short circuit impedance and naturally a large X/R ratio, then the voltage variation is related to the active and reactive power. In this case, STATCOM is not the best solution because it can't deliver or absorbs active power and the structure of the inverter must be adapted for this problem than more the wind turbine is a source of variation of active power due to a variation into speed affected to the wind variation, accordingly the flicker voltage induced is more severe. This problem is to take into consideration because the prospective network will be fed by a wind turbine will have the characteristics of a "weak" network [START_REF] Zhou | Direct power control of a multilevel inverter based active power filter[END_REF][START_REF] Montero | Comparison of Control Strategies for Shunt Active Power Filters in Three-Phase Four-Wire Systems[END_REF].

Predictive control offers opportunities for advanced control and fits with different types of control [START_REF] Wilson | Model predictive control for Cascaded H-bridge multilevel inverters with even power distribution[END_REF][START_REF] Wang; Boyd | Fast Model Predictive Control Using Online Optimization[END_REF][START_REF] Aguilera | Predictive control of an Asymmetric Multicell Converter with floating cells[END_REF][START_REF] Defay | Predictive control of flying capacitor active power filter[END_REF][START_REF] Qin; Saeedifard | Predictive Control of a Modular Multilevel Converter for a Back-to-Back HVDC System[END_REF][START_REF] Rodriguez | State of the Art of Finite Control Set Model Predictive Control in Power Electronics[END_REF][START_REF] Stolze | Model predictive control of a flying capacitor converter with output LC filter for UPS applications[END_REF][START_REF] Defaÿ | Commande Prédictive Directe d'un Convertisseur Multicellulaire Triphasé Pour Une Application de Filtrage Actif[END_REF].

CONCLUSION

Non-linear loads are not the only sources of disturbances on the network. These disturbances are aggravated because of the high penetration of renewable energy sources connected to the grid. We then encounter a network whose voltage sources are disrupted and loads are disruptive such as the topology of smart grid.

To meet the requirements of the standard EN50160 The multilevel active filters must be able to react against voltage disturbances, flicker in addition to the current disturbances. They must remedy the disturbance of sources and loads, to maintain a stable network.

Predictive control seems to be the most appropriate to meet these requirements.
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 2 Figure 2.a. APF for voltage harmonic compensation with sensible load, b. serial and parallel active filter.
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 3 Figure 3.a 3.b which are filtered by the passive circuit, and other weaker harmonics but variable filter by the active part amplitudes. Despite the fact that this filter can compensate a large harmonic spectrum, the anti-resonances are possible. If the harmonic spectrum is known and invariable, the active filter operates as anti-resonance dampers. Two topologies allow this role: a) Seriel Active Filter and Parallel Passive Filter
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  [29]:  3L-NPC VSC and 5L-NPC VSC (Voltage Source Converter) :  3L-FLC VSC and 4L-FLC VSC  The Series-Connected H-bridge SCHB VSC A. NPC-VSC : Neutral Point Clamped, also known by Diode clamped (figure5) was introduced by Nabae[START_REF] Nabae | A New Neutral-Point-Clamped PWM Inverter[END_REF], since, several works was several studies have been made on this type of converter. The three levels 3L-NPC VSC is used in MV for the motors command but the problem of this structure is the DC voltage balancing and for this reason that its use is limited to 3L. This topology requires a quite important output LC filter.

Figure 5 .

 5 Diode-clamped multilevel inverter circuit topologies. (a) Three-level. (b) Five-level.

Figure 6 .

 6 Capacitor-clamped multilevel inverter circuit topologies. (a) Three-level. (b) Five-level.
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 7 Figure 7. Cascaded inverter circuit topology and its associated waveform-9 level.
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 9 Figue 9-Elementary circuit of APF
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 11 Figure 11. APF control without modulation
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