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ABSTRACT 
Power system plays important role for the generation of power from conventional sources, transmutation and 

distribution power at different consumer applications it will faces a so many problems. This can be overcome to 

implement the micro grid concept. The micro grid concept introduces the power is generated from the renewable 

energy sources like p.v wind, fuel cell, micro turbine etc will give signifying moment in near future. these power 

generating stations interconnected to form a micro grid  system needed number of  multiple reverse conversations 

(AC-DC or DC-AC) for consumer applications this results increase circuit complexity, cost and system have less 

reliability. The AC/DC micro grid concept introduces to reduces multiple reserve  conversions  and it will consists of  

both  A.C and D.C  networks connected  to  distribution generation through multi-bidirectional converters  and  to 

maintain  stable operation  of system by using  proposed coordination schemes  in the MATLAB simulink  

environment. 

INTRODUCTION 
The ever increasing energy consumption, the soaring cost and the exhaustible nature of fossil fuel, and the worsening 

global environment have created increased interest in green [renewable based energy sources] power generation 

systems. Wind and solar power generation are two of the most promising renewable power generation technologies. 

The growth of wind and photovoltaic (PV) power generation systems has exceeded the most optimistic estimation. 

Nevertheless, because different alternative energy sources can complement each other to some extent, multisource 

hybrid alternative energy systems (with proper control) have great potential to provide higher quality and more reliable 

power to customers than a system based on a single resource. Because of this feature, hybrid energy systems have 

caught worldwide research attention [1]. Photovoltaic (PV) generation systems and isolated wind-electric systems are 

considered among the renewable systems to be viable alternatives for the designer of such remote power supplies. 

Nevertheless, systems based on either wind or solar energy are unreliable due to seasonal and diurnal variations of 

these resources. The control of such a scheme is also far from straightforward, especially where there is a high wind 

penetration [2]. Furthermore, it decreases the advantage of clean and no pollution energy achieved from the renewable 

sources. A system that is based fully on renewable resources but at the same time reliable is necessary and hybrid wind 

and solar systems with small battery storage meet these requirements. 

 

 A hybrid scheme consists of wind driven by induction generator, PV array with power electronic convertors and 

power balancing controls are proposed in this paper for the purpose of reduces the reversible covert ions  smooth 

power variation between sources and  maintain stable operation in the system. The battery bank, which is charged 

during the daytime, will supply the inverter during the night to provide necessary reactive power for the induction 

generator. In sites where winds are strongest in the winter and spring but weaker in summer when solar irradiation 

reaches its peak, the proposed scheme with appropriate choice of the sizes of the PV array and wind-generator ensures 

almost an uninterruptible supply throughout the year [3].  

 

GRID OPERATION  
Wherever the basic main diagram of a AC/DC micro grid shows it will consists two renewable energy sources one is 

P.V the output of P.V array is connected to the boost converter.  
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Figure1.Block diagram of AC/DC micro grid 

 

A capacitor is supplies the high frequency ripples of P.V output voltage .the energy storage battery is connected to the 

D.C bus through DC-DC boost converter. The rated voltage of D.C bus is 400v respectively. Another renewable 

energy device is wind generation with DFIG is connecting to ac sources through A.C bus. Three phase bidirectional 

DC/AC main converter wit R-L-C connected between DC bus and AC bus. The hybrid grid can operate in two modes 

one is grid-tied mode and isolated mode the present work is did in grid-tied mode the boost converter and WTG are 

controlled to provide the maximum power. The main converter is to provide stable dc bus voltage and required reactive 

power and to exchange power between the ac and dc buses. When the output power of the dc sources is greater than 

the dc loads, the converter acts as an inverter and injects power from dc to ac side. When the total power generation is 

less than the total load at the dc side, the converter injects power from the ac to dc side. When the total power 

generation is greater than the total load in the hybrid grid, it will inject power to the utility grid. 

 

MODELLING OF P.V SYSTEM 
Generally, a PV module comprises of a number of PV cells connected in either series or parallel the classical equation 

of a PV cell describes the relationship between current and voltage of the cell (neglecting the current in the shunt 

resistance of the equivalent circuit of the cell) as  

 
Figure2. Equivalent circuit of PV cell 
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Where Io denotes the PV array output current, V is the PV output voltage, is the cell photocurrent that is proportional 

to solar irradiation, is the cells reverse saturation current that mainly depends on the temperature, is a constant, n and 

are the numbers of series strings and parallel strings in the PV array, respectively. 

 

MPPT (P&O method) 

Define Perturb-and-observe (P&O) method is dominantly used in practical PV systems for the MPPT control due to its 

simple implementation, high reliability, and tracking efficiency. Shows the flow chart of the P&O method [4-5]. The 

present power P (k) is calculated with the present values of PV voltage V (k) and current I (k), and is compared with the 

previous power P (k-1). If the power increases [6-7], keep the next voltage change in the same direction as the previous 

change.  

 

 
Figure3. Flow chart for MPPT algorithm. 

 

Dynamic Modeling of Boost Converter 

The main objective of the boost converter is to track the maximum power point of the PV array by regulating the solar 

panel terminal voltage using the power voltage characteristic curve. 
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Figure 4. Boost Converter 
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Modeling of battery 

Battery acts as a constant voltage load line on the PV array and is charged both by PV array and induction 

generator .the battery is modeled as a nonlinear voltage source whose output voltage depends not only[8-9] on the 

current but also on the battery state of charge(SOC), which is non linear function of the current and time   

 

 

 

 

MODELLING OF WIND TURBINE 
The power captured by the WG blades Pm is a function of the blade shape, the pitch angle, and the radius and the 

rotor speed of rotation. Where ρ is the air density (typically 1.25 kg/m3), β is the Pitch angle (in degrees), Cp (λ, β) is 

the wind-turbine power Coefficient, R is the blade radius (in meters), and V is the wind Speed (in m/s). The term λ is 

the tip-speed ratio [10]. 
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MPPT Algorithm concert for wind energy system: 

The algorithm uses the HCS methodology power management to track the maximum power points of wind energy 

systems under fluctuating conditions. The main problems in existing power extraction methods are 1) customization, 2) 

speed, and 3) wasted power. The proposed algorithm provides a solution to these problems. The proposed algorithm 

main concept is to enable flexible, fast and efficient maximum power extraction. The concept is t quickly determine the 

maximum power point by using the turbine fundamental tip-speed ratio  equation in conjunction with the HCS 

methodology  for each turbine there is one TSR that will always in maximum power transfer. 

 

The HCS concept is essentially an “observe and perturb” concept used to traverse the natural power curve of trine. In 

this thesis, the algorithm generates the reference sped by measuring the output power of the wind energy conversion 

system’ and adjustment the system’s operating point accordingly 

.  

Figure 5. Flow chart for maximum power point tracking for wind 

 

MODELING OF DFIG 
In general the machine variables that dictate performance are functions of rotor speed, load and the machine 

parameters. Since the various inductances in three phase are time varying with rotor position [11-12], reference 

analysis is often used to reduces the complexity of analysis. In case of the induction machine possible reference frames 

are stationary reference frame, rotor reference frame. Usually, the machine variables are firstly transformed to their 

own reframe and then those are transferred to required reference frame [13-14]. 
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Figure 6. Simulink diagram of DFIG. 

 

 
 

Figure 7. Control block diagram of main converter. 

 

Proposed coordination control of the grid-connected mode: 
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corresponding grid. the main converter  is designed to operate bidirectional to incorporate complementary 

characteristics  of wind and solar sources and to maintain a stable dc-link voltage for variable DC load and to 

synchronize with the AC link utility system. 

 

The role of the battery acts as a constant voltage load line on the PV array and is charged both by the IG and PV array. 

Under conditions of low wind speed, the induction generator is isolated from the system and the load is fed by the PV 

array and the battery. The load is fully supplied by the battery in situations where there is inadequate wind speed and 

irradiation [15]. During nights and under high wind penetration, the IG supplies the load, the excess energy if any 

being used to change the battery being fully charged and unable to accept this excess energy on other hand, during the 

daytime, in the event of the battery being disconnected to prevent overcharging, the IG and PV array feed the load. In 

such conditions, the PV array in addition to supplying power to the load also provides the needed reactive power to the 

IG. it should  be noted that when the battery is disconnected from system to prevent a voltage collapse, it is required to 

operate the PV array as a voltage source by load shedding if necessary. The battery would be deeply discharged only in 

the event of long duration of both low wind speed and irradiation,  and hence, is not subjected to cyclic charging and 

discharging  unlike in PV alone or wind alone systems[16]. 

 

The proposed controls are applied to the boost converter, main converter, and wind energy system’s for the power 

balancing between the AC sources, DC sources, and utility grid under varying load conditions .this thesis the main 

converter is plays important role it will acts as a voltage source to proved a stable voltage and frequency for the grid 

and operates either in inverter or converter under varying load conditions for smooth power balancing between the AC 

links and DC links. The battery converter operates either in discharging or charging condition based on the power 

balance in system. The power under varying load and supply conditions should be balanced as 

Pac + Ppv= Pb + PdcL 

Ps=Pw-PacL-Pw 

 

SIMULATION RESULTS 

 
Figure 8. PV output voltage 

 

Fig.8.shows the output voltage of PV array corresponding solar irradiation it will increases at 0.025 to 0.3 voltage 

constant using P&O method. At the period of 0.3 to 0.0325 voltage drop occur during the load and source condition 

.the boost controller quickly recovers this drop and gives constant voltage. 
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Figure 9. PV output power and sola irradiation 

 

Fig.9. shows the output power of PV is correspondingly increases with solar irradiation. Output power is increases 

12kw to 37kw due to changing the temperature. When temperature is fixed at 0.12sec to 0.3sec power generation is 

fixed.  

 
Figure 10. AC side voltage and current wave forms of the main converter with constant irradiation 

 

Fig.10. shows the voltage and current of main converter. The current amplitude from 0 to 0.3sec is higher than 

remaining time period means dc generation is higher then the dc lord at the time power is injected from dc to ac grid 

before 0.3s and 0.4s is reversed. 

        
 Figure.11. AC side voltage and current wave forms of the main converter with constant irradiation and variable 

load 

Fig.11. shows the voltage and current of main converter. The current amplitude from 0 to 0.25sec and 0.25 to 0.4sec is 

different time periods means dc generation is less than the dc locd at the time power is injected   before 0.3s and 0.4s is 

reversed. 

 
Figure12. Output power of doubly fed induction generator 
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The Fig.12. shows out power of DFIG is closely increased form 27kw to 30kw corresponding wind at a period of 

0.35sec to 0.5sec it constant .between the period of 0.16sce to 0.35sec occurs power oscillations due changing the wind 

by using the wind MPPT track maximum power.  

 

 
Figure.13. voltage and current wave’s of the main converter at power balancing condition 

 

TABLE I.  PARAMETERS FOR PHOTOVOLTAIC PANEL 

 

symbol Description Value 

𝑉𝑜𝑐 

q 

A 

k 

𝑅𝑠 
𝑅𝑝 

𝐼𝑠𝑠𝑜 

𝑇𝑟 

𝐸𝑔𝑎𝑝 

𝑛𝑝 

𝑛𝑠 
S 

T 

Rated open circuit voltage 

Electron charge 

Ideality factor 

Boltzman constant 

Series resistance of a PV cell 

Parallel  resistance of a PV 

Short-circuit current 

Reference temperature 

Energy of a band gap for 

silicon 

Number of cells in parallel 

Number of cells in series 

Solar radiation level 

Surface temperature of the 

PV 

403 

1.602×10−19C 

1.50 

1.38×10−23 J/K 

 

 

3.27A 

301.18 K 

1.1e V 

 

40 

900 

0 - 1000 W/𝑚2 

350K 

 

TABLE II.  PARAMETERS OF DFIG 

Symbol Description Value 

𝑃𝑛𝑜𝑚 

𝑉𝑛𝑜𝑚 

𝑅𝑠 
𝑅𝑟 

𝐿𝑠 
𝐿𝑟 

𝐿𝑚 
J 

𝑛𝑝 

𝑉𝑑𝑐_𝑛𝑜𝑚 

 

𝑃𝑚 

Nominal Voltage 

Nominal Power 

Stator resistance 

Rotor resistance 

 Stator  inductance 

Rotor inductance 

Mutual inductance 

Rotor inertial constant 

Number of poles 

Number of DC voltage of 

AC/DC/AC converter 

Nominal mechanical 

power 

50 kw 

400v 

0.00706 

pu 

0.171 pu 

0.005 pu 

0.156 pu 

2.9 pu 

3.1 s 

6 

800 V 

 

45 kw 

 

 



    [Pandey et. Al.*, 2(7): July, 2015]                                                                                              ISSN 2349-6193 

                                                                                                                                         Impact Factor (PIF): 2.243 

IJESMR   
International Journal OF Engineering Sciences & Management Research 

http: // www.ijesmr.com  © International Journal of Engineering Sciences & Management Research [67] 

 
 

CONCLUSION 
This paper simply provides the alternative energy solution for different consumer applications. The design and 

developed of AC/DC micro grid for power system configuration is done in MATLAB/SIMULINK environment. In 

this paper reduces the process of AC/DC and DC/AC conversions in individual AC or DC grid. Although MPPT 

algorithm is used to harness maximum power from DC source .Here proposed controllers are developed for all 

converter to maintain  the stable system under various resource and load changing conditions and coordinate power 

exchange power between the DC and AC grid. future work this paper modeling of fuel cell using 

MATLAB/SIMULINK environment this can be interconnecting to AC/DC micro grid and coordinately operate the 

system and implementing in Indian military applications. 

  

REFERENCES 
1. R. H. Lasseter, “MicroGrids,” in Proc. IEEE Power Eng. Soc. Winter Meet., Jan. 2002, vol. 1, pp. 305–308. 

2. Gouthamkumar N., Veena Sharma, R. Naresh. "Disruption based gravitational search algorithm for short 

term hydrothermal scheduling" Expert Systems with Applications, Vol. 42, pp. 7000–7011, 2015. 

3. C.Wang and M. H. Nehrir, “Power management of a stand-alone wind/photovoltaic/fuel cell energy 

system,” IEEE Trans. Energy Conv., vol.23, no. 3, pp. 957–967, Sep. 2008. 

4. F. Liu, S. Duan, F. Liu, B. Liu, and Y. Kang, “A variable Step size INC MPPT method for PV systems,” 

IEEE Trans. Ind Electron., vol. 55, no. 7, pp. 2622–2628, Jul. 2008. 

5. L. Piegari, R. Rizzo, "Adaptive perturb and observe algorithm  for  photovoltaic  maximum  power point 

tracking, "Renewable Power Generation, IET, vol. 4,no. 4, pp. 317-328, July 2010. 

6. T. Kerekes*, R. Teodorescu*, M. Liserre**, R.Mastromauro **, A. Dell’Aquila**MPPT algorithm for 

Voltage Controlled PV Inverter  

7. C. Liu, B. Wu and R. Cheung advanced algorithm for Mppt control of photovoltaic systems Canadian Solar  

Buildings Conference Montreal, August 20-24, 2004 Refereed Paper 

8. M. D. Anderson and D. S. Carr, “Battery energy storage technologies,”Proc. IEEE, vol. 81, no. 3, pp. 475–

479,  Mar. 1993. 

9. Z. M. Salameh, M. A. Casacca, and W. A. Lynch, “A mathematical model for lead acid batteries,” IEEE 

Trans. Energy Convers, vol. 7, no1, pp. 93–98, Mar. 1992 

10. Non conventional energy sources by G.D. Rai 

11. M.Ptrinic and Z.Jakopovic   Modelling and simulation of System. PEM cell-power converter system 

12. R.Datta and V.T.Ranganathan, “Direct power control of grid connected DFIG without rotor position 

sensors”, IEEE Trans. Power Electron., vol.16, pp.390-399, May 2001. 

13. Lie Xu, and Phillip Cartwright, “Direct Active and Reactive   Power of DFIG for Wind Energy Generation,” 

IEEE trans. Energy Conversion, Vol.21, no.3.September 2006. 

14. Generalized machine theory by P.S.Bimbra 

15. Sheng Hu,  Dihua  Li, Yong  Kang  and XinChun  Lin,, “Nonlinear control strategy for  doubly –fed  

induction Generator (DFIG)  in  wind  power controller”,  IEEE 978-1-4244-4813-5/10,2010 

16. phase UPS powering unbalanced and nonlinear loads,” in Proc. Power Electron. Specialists  


