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A 100-kW array connected to a 25-kV grid via a DC-DC 
boost converter and a three-phase three-level Voltage Source 
Converter (VSC). Maximum Power Point Tracking (MPPT) 
is implemented in the boost converter by means of a 
Simulink model using the “Incremental Conductance + 
Integral Regulator” technique.  PV array delivering a 
maximum of 100 kW at 1000 W/m2 sun irradiance. 5-kHz 
boost converter increasing voltage from PV natural voltage 
(272 V DC at maximum power) to 500 V DC. Switching 
duty cycle is optimized by the MPPT controller that uses the 
“Incremental Conductance + Integral Regulator” technique. 
1980-Hz (33*60) 3-level 3-phase VSC (blue blocks). The 
VSC converts the 500 V DC to 260 V AC and keeps unity 
power factor. 10-kvar capacitor bank filtering harmonics 
produced by VSC.100-kVA 260V/25kV three-phase 
coupling transformer.  Utility grid model (25-kV distribution 
feeder + 120 kV equivalent transmission systems).  
 
Case 1: Without Proposed System:  
 

 
Figure 6a: Voltage and current waveform (Without 

proposed system) 

 
Figure 6b: Real and Reactive power (Without proposed 

system) 
 
Figure 6a & 6b shows that the waveforms of voltage current 
,real and reactive power. From these waveforms the nearly 
99 KW of real power can be penetrated into the utility grid. 
In the normal operation,DClink is regulated byVSC1 
.HenceVSC2,must be activated only afterDClink is 
stabilized at the referencevalue set byVSC1 . In order to 
synchronize bank voltagesgenerated byVSC2 with the grid 
frequency andmagnitude, d-q components of grid voltage 
vector are applied as input referencesignal to the outer AC 
voltage control loop of VSC2. 
 
 
 

Case 1(a): With Fault Condition 

 
Figure 7a: Voltage and current waveform with fault 

condition 

 
Figure 7b: Real and Reactive power with fault condition 

 
The three phase fault can be occurred in the transmission 
line, the amount of real power penetration into the grid could 
be reduced. Here 29 KW of real power can be penetrated 
into the grid. 
 
Case 2: With Proposed System: 
 

 
(a) 

 
(b) 

Figure 8 :(a) Volatge waveform and (b) Current 
waveform(With Proposed System) 
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Figure 8c: Real and Reactive power(With Proposed System) 
 

From the figure 8c, the more amount of real power can be 
penetrated into the grid system as compared to the case 1(a) 
even in the three phase fault. Hence the proposed system can 
overcome the problems represented in the case 1(a). The 
proposed scheme, the auxiliary converter associatedwith the 
capacitor bank in the proposed system, ensuresthat the bank 
voltages are synchronized with the grid in frequencyand 
magnitude during the switching of S [Figure 8(a)]. 

Appendix 
 

Table 1: Data Obtained from Simulation 
Cases Output Power Reactive Power (Var) 

1 99.04 KW 7.5*104 

1(a) 29.18KW 1.4*106 

2 97.80KW 2.5*106 

 
Table 2: Controllers used in the System 

Converters Subsystem Form Parameter 

VSC1 

Inner 
current loop 

control 

Gci(s)= 
 

  

Outer AC 
voltage 
control 

GCV(s)= 

 
 

 

VSC2 

Inner 
current loop 

control 

Gci(s)= 
 

 
 

Outer AC 
voltage 
control 

GCV(s)= 

 
 

 

 
Table 3: Parameters Used in the system 

Elements Vsc1 Elements VSC2 

VA Capacity 1 MVA VA Capacity 25 kVA 

L 200µH LAx 500µH 

R=r+ron 2.14mὩ rAx 0.05Ὡ 

Cdc 1000µF Cp 3700µF 

W 2π50 rad/s Lp 2.738Mh 

Cf 150µF rLp 0.05Ὡ 

Switching 
frequency 

5 kHz Switching 
frequency 

20kHz 

 
3. Conclusion 
 
In the distributed power generation is being contemplated 
found reducing the stress on the power grid. The future 
power grid is likely to be abound with a large number of 
inverter driven DGs. In additional to the local power 
generation, it would be highly desirable to have these DGs 
units also compensated reactive power. However, reactive 
power compensation without hampering power quality is a 
challenging task. It is  in this context that the presented work 
assumes significance. The proposed scheme has 
demonstrated a viable method of enhancing the reactive 
power of 2MW is increased as compared to the main 
inverter. Hence the more amount of power can be penetrated 
into the system. 
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