
 

8 VIII August 2020

https://doi.org/10.22214/ijraset.2020.31061



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429 

                                                                                                                Volume 8 Issue VIII Aug 2020- Available at www.ijraset.com 
     

945 ©IJRASET: All Rights are Reserved 

Grid Voltage Modulated Direct Power Control 
(DPC) for Grid Connected Voltage Source Inverter 

with Band Pass Filter 
Ishteyaque Zafar1, A Thakur2 

1, 2School of engineering SSSUTMS, Sehore 

Abstract: In this paper, we design a modified voltage direct control (VM-DPC) for a three-phase power source for a three-phase 
voltage power supply connected to a weak grid, where the PLL system can make the system unstable if the current generator is 
the current control system (VCC) is used. Compared to the traditional VCC method, the main advantage of the proposed VM-
DPC approach is that the PLL system is completed. In addition, in order to install a real power champion on a weak grid, the 
VSI system must generate a certain amount of active power as well. Eigenvalues-based analyzes show the system through a 
proposed process that traces its required strengths to a specific performance level. Note that the required power rating of the 
SVR is very low (say 2.7%) compared to the load count given the 5% voltage rule. In this function, the power controller is 
connected to the center of the grid, but can be connected to other locations to obtain the exact same measurement. Proposed 
adjustments are made to MATLAB / SIMULINK. Both the effects of simulation and magic are very much in line with theoretical 
expectations. 
Highlights: VM-DPC, DC-DC directional converter, source Voltage (VSC) converter, band pass filter 

I. INTRODUCTION 
Voltage source converters (VSC) are extensively used in smart grids in modern power grids, flexible AC drive systems, or 
renewable energy sources (such as wind and solar). One of key strategies in VSC is the grid connected voltage source inverter 
(VSI), which is generally controlled as a current source injecting current into grid. For network connected VSI, conventional vector 
current control strategies are generally used to afford acceptable control performance. However, the network related VSI using 
normal vector current control strategy is reported to be weak and having stability and performance issues. Furthermore, the 
penetration of renewable energy sources into modern power grids continues to increase, the maintenance of stability or high control 
excellence providing by the grid-connected VSI becomes increasingly important. A extensively used VSI control system is course 
present control, where a phase protected loop (PLL) is used for network synchronization. In new years, adverse effect of PLL on the 
stability of the small VSI signal has been stated. It has been found that by presenting negative incremental confrontation at low 
incidences, the PLL can reduce stability of VSI. The VSI frequency coupling dynamics presented by PLL has also been clearly 
revealed. The incidence variety of negative resistance is resolute by bandwidth of PLL. Therefore, a low bandwidth PLL is 
generally used to improve VSI stability, which seriously impairs the dynamic performance of the system. Furthermore, even if PLL 
is intended to have very low bandwidth, VSI is still problematic to maintain stability in extremely weak network conditions, in this 
case the network impedance is close to 1: 3 pu. [2][3] Wang recently short harmonic constancy caused by grid-connected VSI in 
current power grids, where small VSI signal dynamics tend to present negative checking, which can be in changed frequency 
ranges, depending on the two controls on the Inverter Device. Converter or power scheme situations. Therefore, to ensure stable VSI 
operation under weak network conditions, a PLL-free control strategy is required. Another control method, Direct Power Control 
(DPC), has been studied for network connected VSI to directly control prompt active power and reactive power without using an 
internal loop present regulator or PLL system. However, the main disadvantage of these methods is the adjustable swapping 
frequency based on the switching state, which can lead to an unexpected wideband harmonic spectrum, i.e. it is not easy to project a 
line filter correctly. To achieve a constant switching incidence, many DPC strategies have been future. Some of them use spatial 
vector inflection or calculate required converter voltage vector in each switching cycle[4][19]. In addition, taking robustness into 
account, slider mode control is applied to DPC method to ensure fast chasing presentation of active or sensitive power, and taking 
into account the inherent dissipation of the system, passive DPC-based control is proposed. Though, there are still uninvited 
fluctuations in active power or responsive power.  
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One of best regulator algorithms, Model Predictive Control (MPC) -DPC, is designed intuitively bearing in mind multivariate 
conditions, nonlinearity, and system constraints. In each sampling period, MPCDPC selects a sequence of voltage vectors or 
computes duty cycle. MPC-DPC also affords a constant converting frequency. However, this can cause an additional computational 
burden. Recently, Gui et al. Presented DPC network voltage modulation (GVM-DPC), which solves the main downside of the DPC 
technique, i.e. steady state presentation[17] The linear invariant time system (LTI) is obtained through the distribution generator 
(DG) based on the importance of photovoltaic (PV) energy based on GVM-DP (PV) and its integration. VSI designs and analyzes 
the system. This chapter will present the challenges facing microgrid applications. DG and micro grid will be discussed in detail. 
Through an adequate bibliographic survey, the process of the passive distribution network to its active technical state is discussed. 
The gap in the literature comes from the existing technical and economic benefits and challenges. Since the microgrid can operate in 
standalone interactive mode with the network, detection of these modes has been emphasized in the scope of current research. PV 
focuses on DG-based integration. Here we discuss the latest developments in PV (existing literature), PV integration via voltage 
source converters (VSC), and grid synchronization. This article discusses the importance of distributed PV based generation in 
current and future Indian power scenarios. Since the damping curve of the photovoltaic system is small, the main objective is to 
improve the stability of independent DG controller. [5][6] 

II. RELATED WORK 
The power to switch to renewable input is to vary the power output in the dispersed areas, so the Pulse Width Modulation (PWM) 
power source (VSI) becomes the most frequently used boundary between renewable resources or power grid. the endless grid 
connected to the VSI has become the main alarm for electrical engineers. Numerous studies have shown that the accumulation of 
network connected to the VSI is influenced by the controller or filter filters. In addition to filters or control parameters, a weak 
power grid will also disrupt the presence of a VSI connected network. circuit lattice (SCR), i.e., high impedance or low continuous 
inertia (H), which is a common microgrid factor. As a result, power or frequency will be loaded into the hard grid. Alternatively, if 
the power in the switching area (PCC) typical has characteristics corresponding to the natural size of the LCL filter. VSI connected 
network can be bad. If a voltage transmission method is used to reduce the response time of a closed circuit scheme, the situation 
will become more difficult. [10] [11] [13] Equally, the control jet assembly method can make the system less confident in a machine 
with current harmonics .Therefore, continuous inverter testing on a weak current network is a complex complex that requires a 
dynamic model. Root locus state planetary or Nyquist impedance based strategies defined in the VSI-linked grid strength test. The 
support systems used use equal circuits, so it is not possible to simply research the outcome of each cycle and control parameters for 
system robustness. [14] [8] In a dynamic analysis of a VSI-connected network in the form of a state-of-the-art environment, an 
abridged model is usually measured by a system (cycle) or controller. If you need to investigate the effects of simultaneous changes 
in the cycle and control parameters, this in vulgarization makes constancy a whole system difficult to analyze. [9] [10] 

III. PROPOSED SYSTEM 
A standard DC microgrid standard setup, where most power bases are assembled with bus 0 and loads are associated with non-
standard buses. This system is widely used due to its simplicity and cost-effectiveness [1]. And, in this fix, the development of the 
loading leg is easy. Changes in the volume of the main loaded bus, described in the first section. The bus capacity away from the 
load (such as buses 3 and 4 here) may drop below the limit due to the load. The recommended SVR should be accompanied by a 
suitable storage area for all voltages within a 5% deviation. The SVR input side is connected to the network using channels A and B. 
The output side is connected in the network sequence (between bus 2 and bus 3). Depending on the connection, the SVR output will 
withstand the low voltage (Vsvro) associated with the line drop or will withstand up to the nominal line (Isvro), while the SVR input 
will counteract the low and low DC mains voltage (V1) current. (Iin) In this work, a new approach is proposed to ensure that when 
the active force of a load changes suddenly, there is sufficient supply of line and phase to achieve stable performance. The main 
contributions to this project are: 

A. Accurate AC grid dynamic model with direct electrically directed power Control (VM-DPC) by eliminating PLL. 
B. AC grid analysis control with damping ratio of Band Pass Filter (BPF) variance. 
C. A Third-Phase Venture Engine (VSI) used to convert DC to AC from a DC connector to an AC grid. 
D. The voltage synchronization in Gird connected load by controlling the VSI using the VM-DPC process. 
E. A BAND PASS filter is introduced that provides power supply to the VM-DPC input source 
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Fig.1 Proposed Simulink model 

1) Topology: The recommended SVR topology is shown in Figure 1. The SVR consists of a DAB and a full DC-DC converter. 
Two jumpers (lower and second) in the DAB are used to produce high frequency wave events at the conversion points. The 
phase shift between the two triangular waves may be related to the control flow flow from V1 to V2 and vice versa. The 
constant flow of energy flowing from the bridge produces a large tetragonal wave to another bridge [20]. Please note that DAB 
operates in power control mode. When the output current (Iinb) and input voltage (V1) change, the DAB output voltage (V2) 
retains its reference value. The constant output power of the DAB comes with the installation of a full DC-DC converter. The 
full bridge operates in electric power mode with unipolar infipction [21] to produce flexible DC (Vsvro) gas power. Therefore, 
under stable and temporary conditions, the amount of power bond in the appropriate division can also be repeated with the DC 
network. In this scheduled system, SVR controls the power of bus 3 by adding the volume of the controlled series and the 
appropriate separation. 

One of the most important features in the VSC is the grid-related grid power source (VSI), which is often rated as the current 
damage to the grid. With network-enabled VSI, standard vector control techniques are used to deliver an acceptable control 
presentation. However, network-related VSI using a standard vector control strategy is currently described as weak and has 
problems with durability and performance. The proposed system includes two control modules to ensure that the bus voltage 3 is 
within the limits of the conditions under modified load conditions. Block I controls the flow of energy or maintains a constant 
voltage at the outlet of the DAB. Module II shows the control of a full DC-DC converter operating in power control mode. Voltage 
Control Figure 4 shows the full DC-DC converter control to control the output power of the SVR (Vsvro). A low voltage voltage 
(up to bus 3) was used to refer to the controller. The gas power of the reference is generated by the following formula. 
V * svro = V * grid-V1 
Error formed between position and actual exit 
voltage (i.e. V * svro- Vsvro) given to the PI control. 
The PI controller provides a control signal (e.g., Vc) to produce PWM signals for T9 to T12 switch. The PI control detection option 
should reduce the voltage of the voltage circuit less than 10 times rather than change the events 
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Fig. 4 Solar Sub System 

 
Fig.5 PV Panel Sub System 

 
Fig 6 DAB Output Voltage 
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Therefore, it is possible to control the flow of energy forward and backward during brownout and brownout, respectively. The 
conduction of the switching device in DAB occurs at zero power, which reduces the transmission loss of the converter. The SVR 
can automatically convert microgid bus gases to a variety of loading conditions. 
The SVR response time between the transients is determined by the power controller (e.g. the second phase of the control circuit) or 
the capacitor associated with the SVR output. Here, the SVR adds the appropriate series power with the appropriate schism to 
compensate for the voltage drop athwart the resistor line. Figure 9 (c) and (d) show the SVR input and output voltage, respectively. 
Also note the DAB output voltage 

 
Fig8 . Bus Voltage 

The power of the DC bus is related to the high power of the network input. To look at: DC bus capacity is approximately ~ 1,414 x 
RMS voltage. The complete import of bus and iyiivi buses is the current pass from the bus to the ground. Where VR is the reference 
voltage vector (n-1) × 1 three-dimensional containing the renewable bus volume on each object. 

 
Figure 9 show the solar power output curve and daily load when a constant amount of energy is received from the public power 

system. The constant power circuit works by calculating the voltage across the load and the current drawn. The charging power limit 
curve representing the current and voltage amplitude of the charging current within a certain range, the charging circuit can be 

operated safely Fig 9 Constant Power 
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Fig10 Voltage (Vpcc, abc)Current (IL, abc) 

 
Fig  11Real And Reactive Power (P,Q)Vary Power AT 2.5 Second 

In addition, at 0.8 s, when VSI controls the active power of 3: 5 kW and the active power of 2: 0 kvar, the variable load connects to 
the PCC or uses 1.0 kW of active power, as shown in Figure 13. When VSI converts active power or reaction power to 0: 5 kW and 
2: 0 kvar, separately, the function of the proposed control system 

 
Fig .12Voltage(Vpcc, Iabc) 
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The current strength characteristics vary according to the voltage levels in the Vabcc relative to the Iabc. Therefore, the required 
dynamic features should be selected in order to determine the suitable DC microgrid operating environment. 

 
Fig 13 Current(IL, abc) 

We also examined the effect of changes in network frequency. frequency changes from 48: 5 Hz to 50 Hz at 0: 8 s, or returns to 49: 
5 Hz at 0: 85 s. You can see in Figure 14 that VSI quickly synchronizes the frequency of the new network. Therefore, we can 
determine that the planned control process has the potential for change in network events. In this case, we also use different BPF 
parameters (e.g. 0: 3). It appears that when network events change, both are active or mercurial forces. 

  
Fig14  Real And Reactive Power (P,Q) 

 
Fig 15 Total Harmonic Distortion (THD) 
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Stabilization Analysis In this section, we use the proposed method to study the eigenvalue of error force. Based on these 
eigenvalues, we look at the weak VSI resistance associated with the network. First, let us explain the purpose of the BPF transfer 
used in this study as follows: 

 
Where   is the resonance bandwidth,   the frequency of resonance, and decreases the rate 

 
Fig 16 damping ratio 

IV CONCLUSIONS 
This article outlines a VM-DPC third-party VSI-linked VM-DPC network, in which the PLL system can make the 
system unbalanced. We use BPF to connect a powerless network to a VSI system to use the GVM-DPC concept. With a 
complete analysis based on eigenvalues, the system remains stable within a functional range. Also, to incorporate active 
operating power into a weak grid, the system must produce a guaranteed amount of critical voltage resistance control in 
the PCC. Finally, reproduction or new results show that the proposed method works well on weak grids. In the proposed 
method, tested with a DC link should work on multiple outputs. for single-phase home applications. This document 
introduces the concept of a new series of Microgid controllers for DC. Topologically, this is a split of a dual active 
bridge (DAB) or a full DC / DC bridge that is compatible with the same input or exit mode. The dc / dc converter can 
generate positive or negative voltages, so it can control the flow of power back and forth during brownout and 
brownout, respectively. The switching of the switching function to the DAB occurs at zero voltage, which allows for a 
variable converter loss. 
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