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Abstract— In this paper, the strategy of ANN controller is 

proposed with DC grid based wind power generation system. 
The proposed system permits the flexible operation of 

multiple parallel connected wind generators without the need 

of voltage and frequency synchronization. A control scheme 
which uses separate controllers for the inverters during grid-

connected and islanded operation is proposed. For the control 

of inverters, a model predictive algorithm is proposed for the 
better transient response with respect to the changes in the 

operating conditions. ANN is a non-linear model that is easy 
to use and understand compared to statistical methods. ANN is 

non-parametric model while most of statistical methods are 

parametric model that need higher background of statistic. To 
increase the controller’s robustness against variations in the 

operating conditions ANN based controller is introduced. The 

fluctuations of the micro grid are controlled with the constant 
regulated power a separate controller is introduced to the wind 

power to maintain the fixed power to mitigate the variational 
errors. To demonstrate the operational capability of the 

proposed micro grid when it operates connected to and 

islanded from the distribution grid, and the results obtained are 
discussed. 

Keywords—Wind generation;dc grid;energy manage-
ment;model predictive control (key words) 

 
I. INTRODUCTION 

In general, for the production of power renewable energy 

sources are most popular and fast increasing now-a-day. To 

reduce the farms demand on the grid, wind power is 

generated. Poultry farming is the raising of domesticated birds 

for the purpose of farming for the food (meat or eggs). To 

ensure that the poultries remain productive, the poultry farms 

are required to be maintained at comfortable temperature. The 

cooling fans with tens of kilowatt are installed to regulate the 

farms demand on the grid [1]- [3]. The wind energy produced 

by cooling fans are not only used for the cooling the farms but 

also can be harnessed by using the wind turbines to reduce the 

farms demand on the grid [4]. The major difference between 

the poultry farms and the conventional wind farms is the wind 

speed variability. The wind speed in the conventional wind 

farms is variable, whereas in the poultry farms it is constant. 

Thus, the generation periodic issues that affect the reliability 

of the electricity and power balance are not extensive in the 

poultry farm wind energy system.  
Many research works have been conducted to facilitate the 

integration of DERs and energy storage devices in dc micro 
grids. A dc microgrid consisting of a matrix converter, high 

 
 
frequency transformer and a single phase ac/dc converter is 

proposed in [5], [6]. The WTs are clustered into four groups 
and each one is connected to a converter is proposed in [7]-  
[10]. A hybrid ac/dc wind farm architecture consists of a both 

ac and dc networks connected by a bidirectional converter is 

proposed in [11], [12]. To design the controllers for the 

inverters to operate in grid connected and islanded operation is 

conducted in [13]- [15]. The MPC scheme with modulation 

techniques or cascaded control loops is proposed in [16]. The 

usefulness of MPC scheme for the control of different 

converters is investigated in [17]. MPC models predict the 

changes in the dependent variables of the modeled system that 

will be caused by changes in the independent variables. As 

compared to the control methods MPC algorithm allows the 

specific performance which is close to the limits in handling 

the constraints [18]- [19]. The MPC control scheme for the 

control of inverters is proposed in detail [20]- [22]. 

 

II. EXSISTING SYSTEM 

A. System Description 

The  overall  configuration of dc  grid  based  wind  power 
generation system in a poultry farm is shown in the Fig.1.The 

system operates either connected to or islanded from the 

distributed grid and the system consists of four 10kw permanent 

magnet synchronous generators(PMSGs) which are driven by the 

variable speed WTs. The design complexity of the control 

hardware is reduced by using the PMSGs because it does not need 

any dc excitation system. The three phase output of the each 

PMSG is given to the three phase rectifier (i.e., converters A, B, 

C and D) in order to maintain the dc output voltage of the each 

PMSG to the level want to be at the dc grid. The total power at 

the dc grid is inverted by the two inverters (i.e., inverters1and2) 

rated of 40kW. The two inverters are used between the dc grid 

and the ac grid is proposed instead of using the individual 

inverters. This structure reduces the need to synchronize the 

voltage, frequency and phase, and provides the flexible operation 

of the wind generators plug in and off with the minimum 

disturbances in the dc grid. 
The converters and the inverters are coordinated by the 

energy management system which regulates and controls the 
power imbalance by the each WG and the load power 
consumption through the centralized server. The output 
voltages of the inverters (1 & 2) are to be maintained same 
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through the EMS to prevent the excessive circulating currents 
between the two inverters. 

During normal operation, the two inverters will share the 
output from the PMSGs (i.e., each inverter shares 20kW). The 
maximum power generated by the each WT is estimated from 

the optimal wind power Pwt,opt as follows [23].  

  
 

Pwt,opt = kopt( (1) 

Kopt =   Cp, opt   A (2)  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.1:Overall configuration of proposed dc grid based wind power generation system in a microgrid  
 

 

(3) 
 

where kopt  is the optimized constant, ωr,opt  is the wind 

turbine  speed  for  optimum  power  generation,  Cp,opt  is  the 

optimum power coefficient of the turbine, ρ is the air density, 

A is the area swept by the rotor blades, λopt is the optimum tip 

speed ratio, v is the wind speed and R is the radius of the blade.  
When one inverter is fails to operate or is under maintenance, 
the maximum of 40kW of output power from the PMSGs is 
handled by the other inverter alone. Hence the proposed 
tropology provides the increased reliability and ensure the 
continuous operation, when either inverter 1 or inverter 2 is 
disconnected from operation. 

When the microgrid operates connected or islanded from the 

grid, an 80Ah storage battery (SB) which is sized according to 

[24], to facilitate the charging and discharging operations through 

the bidirectional ac/dc 40kW buck-book converter is 

 
 

 
connected. In the proposed dc grid, the energy conditions of 
the storage battery (SB) are determined based on the system-
on-a-chip (SOC) limits given by  

SOC min< SOC ≤SOCmax (4) 
 

SB swiftly monitors the voltage at the dc grid, and reduces 
the effect of fluctuations in the power generation and the load 
demand by charging during the off-peak loads and by 
discharging when the load on the grid is high. 
B. System Operation 

When the microgrid is connected to the distributed grid, 

the WTs are responsible for the power delivered to the loads, 
thereby to reduce the load demand on the grid. SB is used to 
control the demand side management functions.  

During islanded operation, the WTs and the SB is the only 
sources to supply the load demand on the grid. The SB can 
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supply the power for the deficit of power imbalance in the 
microgrid as given below, 

P
wt 

+ P
sb 

= P
loss 

+ P
l  

Where Pwt is the real power delivered by the WT, Psb is 
the real power supplied by the SB which is subjected to the 
maximum power condition during the discharging and is given 
by,  

P
sb 

≤ P
sb,max 

Pl is the real power supplied to the loads, Ploss is the 
system loss 
 
C. AC/DC Converter Modeling 
 

Fig.2. shows the power circuit of ac/dc converter which 
is connected to the three phase PMSG. The balanced three  

phase ac voltage sources of the PMSGs are esa, esb, and esc 

with the resistance Rs and the inductance Ls respectively [30],  

[31]. The PMSG currents isa, isb, isc and the output voltage 

Vdc of the converter and their state equations are as follows:  

 
D. DC/AC Inverter Modeling 

The two inverters which are connected between the dc grid 

and the point of common coupling are identical. The single 

phase representation of the DC/AC inverter is shown in the 

Fig.4. The Kirchhoff’s voltage current laws are applied to the 

loop I and the point x respectively, to derive the state space 

model of the DC/AC inverter and the equations obtained are:  

Lf     + iR + vDG = uVdc (10) 

iDG = i - icf (11)   

where Vdc is the voltage of the dc grid, u is the control 

signal, R is the inverter loss, Lf and Cf are the inductance and  

capacitance of the low-pass (LPF) filter respectively, iDG is 
the output current of the inverter, i is the current flowing  

through Lf, iCf is the current flowing through Cf , vDG is the 

inverter output voltage  

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.2:Power circuit of a PMSG connected to an ac/dc voltage 
source converter.  

 
 

Ls= -Rs is + es -KSVdc (7) 

C = S - Idc (8)  
 

is = , es =   
 

 

K= 
 
 
 
 

S=[ is the ac/dc converter switching 

functions which are defined as 

Sj      for j = a,b,c (9) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.3: Single phase representation of the three phase 

dc/ac inverter 
During grid connected operation, the inverters are operated 

in current control mode (CCM) because the frequency and 
magnitude of the output voltage are tied to the grid voltage. 

Thus the state space equations for the inverter can be 

expressed with the sampling time Ts as follows:  

Xg(k + 1) = Agxg(k)+Bg1vg(k)+Bg2ug(k) (12) 

Yg(k) = Cgxg(k)+Dgvg(k) (13) 
 

Where the subscript g represents the inverter model during 
grid connected operation, k is the discretized present time step, 
and 

Ag = 1-  Ts , Bg1= [ 0- ] , Bg2 =  Ts, 
 

Cg = 1 , Dg = [  - ] 
 

x g(k) = i(k) is the state vector, vg(k) = [vDG(k+1) 

vDG(k)]T is the exogenous input; ug(k) is the control signal 

with -1≤ ug(k) ≤ 1; and y g(k) = iDG(k) is the output. The 
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exogenous input vg(k) can be calculated using state 

estimation. A three phase sinusoidal signal is directly given as 

the exogenous input, when it is operating in CCM.  
The inverters will be operating in the voltage control 

mode(VCM) during islanded operation. The rate of change of  

the input output current is much slower when compared to Ts. 

Hence the following assumption is made when deriving the 
state space equations for the inverter operating in the VCM 
[33]: 

 = 0 (14) 
 

Considering the above assumption, the state space equation 
for the inverter operating in the VCM can be expressed as:  

xi (k+1) = Aixi(k) + Biui(k) (15) 

yi (k) = Ci xi (k) (16) 
 

where the subscript i represents model inverter model 
during grid disconnected from the distributed grid operation 
and  
 

 

Ai= , 
 

 

Bi = ],  Ci = ]  

xi(k) = [i(k) vDG(k) iDG(k)]
T

 is the state vector; ui(k) is the 
 

control signal with -1 ≤ ui(k) ≤ 1; and yi(k) =vDG(k) is the 

output. The inverters are essential to deliver the offered power 
from the PMSGs to stream the loads, during islanded 
operation. Hence the output voltage is maintained and the 
output current is determined from the total power. 
E. Control Design for DC/AC Inverter 

In both grid connected and islanded operation ,a model 

based control using the model predictive control is used to 

control the inverters. MPC adopts a receding horizon approach 

in which the optimization algorithm will compute a sequence 

of control actions to the minimum seleative objectives in the 

whole control horizon approach.The inverter executes the first 

control action only.This gives the better transient response 

when compared to the other PI/PR controllers.The state space 

equations are transformed into the argumented state space 

euations by using the incremental variables for the inverter. 

Δξ(k) = ξ(k) – ξ(k-1) (17) 
 
where ξ represents each variable in the inverter model, such as 

vDG, iDG, i and u as shown in Fig.4. By describing the 

incremental variables, the improved state space model for the 
inverter model operating in the CCM during grid-connected 
operation can be expressed as follows: 

 
 

Xg(k+1) = Ag_augXg(k) +Bg1_augVg(k) + Bg2-augUg(k) (18) 

Yg(k) = Cg_augXg (k) (19) 

Where,   
 

 

Ag_aug =  
 
 

 

Bg1_aug =  
 
 

 

Bg2_aug  = 
 
 

Cg_aug =[ ]  

Xg (k) = [Δi(k) iDG(k)]
T

 is the state vector; Vg(k) = [ΔvDG(k 

+ 2) ΔvDG(k + 1) ΔvDG(k]
T

 is the exogenous input; Ug(k) =  

Δug(k) is the control signal; and Yg(k) = iDG(k) is the 

output. Similarly the agumented state space equation for the 
inverter model operating in the VCM model as follows:  

Xi(k+1) = Ai_augXg(k)  +Bi_augUi(k) (20) 

Yi (k) = Ci_aug Xi (k) (21) 
 

Where,  
 
 
 
 
 
 
 
 
 
 

 

Xi(k) = [Δi(k) ΔvDG(k) ΔiDG(k) vDG(k)]
T

  is the state vector; 
 

Ui(k) = Δui(k) is the control signal; and Yi(k) = vDG(k) is the 
output.In the MPC algorithm ,a cost function is solved using 
quadratic equation for the control of inverters in both CCM 
and VCM model [33]:  
 

J = (Rs – Yj) + QUj (22) 

subject to the limitation   

 -1 ≤ uj(k) ≤ 1  (23)  
Where Rs is the set point matrix; Q is the tunning matrix for 

the desired closed loop performance, Yj is the output of either 

the augmented model in the CCM or VCM (i.e., Yg or Yi), Uj 

is the control signal of either the augmented model in the 

CCM or VCM (i.e., Ug or Ui). The first part of the cost 
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function compares the output of the augmented Yi with the 

reference and to ensure the output tracks with the minimum 

error. The second part of the cost function is to calculate the 

weighted factor of the control signal and to maintain the MPC 

algorithm within the limits. After the control signal u is 

generated by the MPC algorithm, it will be applied to the 

dc/ac inverter as shown in Fig. 3. 

F. Artificial Neural Network 

Neural –Networks is one of those words that is getting 
fashionable in the new era of technology. Just as there is a 

biological neuron, there is a basic artificial neuron. Each 

neuron has a certain number of inputs, each of which have a 
weight assigned to them.  

Each neuron has its own unique threshold value, and it the 

net is greater than the threshold, the neuron fires (or outputs a 

1), otherwise it stays quiet (outputs a 0). The output is then fed 

into all the neurons it is connected to. ANN have many 

different coefficients, which it can optimize. Hence, it can 

handle much more variability as compared to traditional 

models.  
The neurons in an ANN are arranged into layers. Using 

supplementary layers of hidden neurons allows greater 

processing power and system flexibility. This surplus 

flexibility originates at the cost of additional complexity in the 

training algorithm. Neuron consisting of few hidden layers 

reduces the robustness of the system. The more hidden layers 

in the neuron increase the complexity in the training 

algorithm.  
ANNs have three layers that are interconnected. The first 

layer consists of input neurons. Those neurons send data on to 

the second layer, which in turn sends the output neurons to the 
third layer  

While there is a fair understanding of how an 

individual neuron works, there is still a great deal of research 

and mostly conjecture regarding the way neurons organize 

themselves and the mechanisms used by arrays of neurons to 

adapt their behavior to external stimuli. There are a large 

number of experimental neural network structures currently in 

use reflecting this state of continuing research.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.4: Artificial Neural Network  
In between the input units and output units are one or more 

layers of hidden units, which, together, form the majority of 

the artificial brain. Most neural networks are fully connected, 

 
which means each hidden unit and each output unit is 
connected to every unit in the layers either side.  

The neuron will combine these weighted inputs and, 
with reference to a threshold value and activation function, use 
these to determine its output. This behavior follows closely 

our understanding of how real neurons work.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.5: A Model Neuron 
The advances in this field will increase their popularity. 

They are excellent as pattern classifiers/recognizers – and can 

be used where traditional techniques do not work. Neural-

Networks can handle exceptions and abnormal input data, very 
important for systems that handle a wide range of data. 

G. Control  Design for AC/DC  converter  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.6:Configuration of proposed controller for ac/dc 

converter. 
Fig. 5 shows the configuration of proposed controller for 

ac/dc converter which is employed to maintain the output 

voltage Vdc of each converter. It compensates the fluctuations  

the Vdc due to the power dissimilarities in the dc grid. The 
high frequency switching wrinkles are disregarded via  

circulating the Vdc first into the low pass filter (LPF). Then 
the Vdc is fed into the artificial neural network to generate the  

`current reference id
*

 for id to track. The artificial neural 

network makes number of iterations to reduce the robustness 
of the system. The current errors are then converted into the 
abc frame to reduce the more fluctuations and then it is fed 
into the proportional resonant controller to generate the 
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required control signals by utilizing the pulse width 
modulation technique.  

By using the artificial neural network, the better transient 

response will be obtained when compared with the other 

PI/PR controllers. The more number of iterations which was 

done in the hidden layers by comparing the more values to 

obtain the required output. ANN reduces the time delay to 

track the references in the initialization period. Hence the 

maximum power can be obtained in the less time. 

 

III. NUMERICAL ANALYSIS 

The Simulink model of a proposed dc grid based wind power 

generation system is as shown in the Fig.1 in the 

MATLAB/SIMULINK. The effectiveness of the proposed 

design concept is estimated under different operating 

conditions when the dc grid is connected or islanded from the 

distribution grid. The impedances of the distribution lines are 

obtained in [33]. The table.1 represents the system parameters. 

In practical implementations, the values of the inverter loss 

resistance and the converter are not exactly known. Hence the 

values are coarsely estimated. 

Parameter Value 
  

Distribution grid voltage Vg = 230V(phase) 

  

DC grid voltage Vdc = 500V 

  

PMSG stator impedance Rs = 0.2 Ω,Ls = 2.4 mH 

  

Distribution line impedance Rl = 7.5mΩ,Ll = 25.7µH 

  

Inverter LC filter Lf = 1.2mH,Cf = 20µF 

  

Converter capacitor C = 300µF 

  

Converter and Inverter loss R = 1mΩ 

resistance  

Load 1 rating PL1 = 35kW,QL1=8kVAr 

  

Load 2 rating PL2 = 25kW,QL2=4kVAr 

  

Table.1: Parameters of the system 
A. Test Case 1:Faliure of One Inverter During Grid - 

Connected operation 

When the micro grid is connected to the distributed grid, 

the proposed wind power generation system will supply to 

reach part of the load demand. Under normal operating 

conditions, the total power generated by the four PMSGs is to 

be converted by the two inverters which will share the total 

power supplied to the loads. If one inverter fails, then the total 

power will be inverted by the other inverter which is rated of 

40kW.  
Each PMSG generating about 5.5kW of real power, the 

total real power generated by the four PMSGs are about 22kW 
which is converted by the inverters 1 and 2 is 20kW of real 

power and 8kVAR of reactive power respectively. 

 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.7: Reactive & Real power delivered by 

inverter 1  
 
 
 
 
 
 
 
 
 
 

 

Fig.8: Reactive & Real power delivered by 

inverter 2  
 
 
 
 
 
 
 
 
 
 
 

 

Fig .9: Reactive & Real power delivered 

by the grid  
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig .10: Reactive & Real power consumed 

by the loads  
 
 
 
 
 
 
 
 
 

 

Fig .11: DC Grid Voltage 



IJRECE VOL. 7 ISSUE 1 (JANUARY- MARCH 2019)                 ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE) 

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING 

 A UNIT OF I2OR  1136 | P a g e  

 

Fig 7 and 8 shows the real and reactive power delivered by 

the inverter 1and 2 for 0 ≤ t < 0.2s respectively. For 0 ≤ t < 

0.2s, both the inverters deliver 10kW and 4kVAR of real and 

reactive power to the loads. The remaining power is delivered 

by the grid to the loads is shown in the Fig 9. The grid delivers 

40kW of real power and 4kVAR of reactive power to the loads 

during the time period 0 ≤ t < 0.2s. Fig 10 shows the total real 

and reactive power consumed the loads is about 60kW and 12 

kVAR.  
At t=0.2s the inverter 1fails to operate, then the power loss 

of 10kW of real power and 4kVAR of reactive power supplied 

to the loads. To the loss of inverter 1, the delay of three cycles 

is introduced to cater for the response of EMS. The inverter 2 

increases to 20kW of real and 8kVAR of reactive power to the 

loads, as shown in the Fig 13. By using the ANN controller, 

the time period required by the controller to track references 

will be reduced compared to the other controllers. MPC 

algorithm is able to quickly track the power references as 

compared to the conventional control strategies. 
B. Test Case 2: AC/DC Converter during Grid- 

Connected Operation  
In this mode, the PMSG A is disconnected at t=0.2s hence 

the power loss occurred will be compensated by the 

distribution grid by increasing the real and reactive power 

supplied to the loads. The most significant advantage of the 

proposed dc grid based wind power generation system is to 

facilitate the connection of any PMSGs without the need of 

voltage and frequency synchronization. 

 
 
 
 
 
 
 
 
 
 

 

Fig. 14: Reactive & Real power consumed by the 

loads  
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 15: Reactive & Real power delivered by the 

grid  

 

 
 
 
 
 
 

Fig .12: Reactive & Real power delivered by 

inverter 1  
 
 
 
 
 
 
 
 
 
 
 

 

Fig .13: Reactive & Real power delivered by 

inverter 2 

 
 

 

Fig .16:DC Grid Voltage 
 

The microgrid is operating the grid connected mode, the 

PMSG A is disconnected from the grid for 0<t< 0.2s. Hence 

the power loss is delivered by the grid, to meet the loads 

demand on the grid. The remaining three PMSGs delivers the 

power of 16kw of real power and 4kVAR of reactive power 

which was converted by the two inverters into 14kW and 

8kVAR of real and reactive powers to the loads. The 

remaining power was delivered by the grid in the time period 

of 0.26 < t < 0.4s. The grid delivers the real power of 46kW 

until 0 < t < 0.2s, for t=o.26s the grid delivers the 40 kW. This 

cause the dip in the voltage waveforms of the grid at t=0.2s. 

For t=0.26s the grid voltage is again reaches to its normal 

value of 500V.  
By using the ANN controller, the fluctuations in the 

waveforms is reduced and the time delay to track the 

references is also being reduced. Hence the total harmonic 
distortion of the waveforms is also being reduced. ANN 

controller increases the robustness of the system. 
C. Test case 3: Islanded Operation  

In this case the micro grid is disconnected from the 
distribution grid due to the fault occurrence; hence the grid is 
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disconnected by the circuit breakers. Therefore, the power 
delivered by the distribution grid is compensated by the 
storage battery. During grid connected operation the storage 

battery will charge and in islanded operation it will discharge.  
 
 
 
 
 
 
 
 
 
 

 

Fig .17: Reactive & Real power delivered by inverter 

1  

 
distribution grid due to the fault occurred in the upstream 
network of the distribution grid. The SB is employed by EMS 

to maintain the stability of the microgrid by supplying the 
40kW and 4kVAR to the loads.  

At the same time, the inverters deliver the real and reactive 

power of 30kW and 8kVAR. Therefore, the voltage dip in the 
dc grid voltage is observed in the waveforms. 
 

IV. TOTAL HARMONIC DISTORTION 

The total harmonic distortion, or THD, of a signal is a 

measurement of the harmonic distortion present and is defined 

as the ratio of the sum of the powers of all harmonic 

components to the power of the fundamental frequency. THD 

is used to characterize the linearity of audio systems and the 

power quality of electric power systems. Distortion factor is a 

closely related term, sometimes used as a synonym. The 

measurement is the most commonly defined as the ratio of the 

RMS amplitude of a set of higher harmonic frequencies to the 

RMs amplitude of the first harmonic, or fundamental 

frequency: 

THD =   

Where Vn is the RMS voltage of the n
th

 harmonic and n=1 is 

the fundamental frequency  

 

Fig .18:  Reactive & Real power delivered by inverter 2  
 
 
 
 
 
 
 
 
 
 
 

Fig. 19:Reactive & Real power delivered by grid.  
 
 
 
 
 
 
 
 
 
 
 

 

Fig .20: Power & Voltage delivered by DC Grid and  

                           Storage Battery 
Initially the micro grid is operating in grid connected mode 

then the grid is supplying of real power 40kW and reactive 

power of 4kVAR to the loads for 0≤ t<0.2s. The two inverters 

deliver the real and reactive power of 10kW and 4kVAR 

respectively. At t=0.2s the grid is disconnected from the 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig .21: THD of DC grid1  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig .22: THD of DC grid2 
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Fig. 23:THD of DC grid3 

The above three Fig 21,22 and 23 shows the harmonic 

distortion of dc grid based wind power generation system in a 

microgrid in three different cases, when the grid is connected 

to or islanded from the distribution grid. The values of 

improved harmonic distortion of dc grid based wind power 

generation system can be obtained as follows 0.34%, 0.31%, 

and 0.41%, during the grid connected or islanded mode of 

operation. 
 

V. CONCULSION 

In this paper, the design of ANN control of dc grid based 

wind power generation system in a micro grid that facilitates 

the several WGs to be operated in parallel in a poultry farm 

has been introduced. In the micro grid operation, the proposed 

design eliminates the need for voltage, frequency and phase 

synchronization as compared to the conventional wind power 

generation systems, thus allowing the WGs to be switched on 

or off with minimal disturbances. The design concept has 

been verified through various test scenarios to determine the 

operational ability of the suggested micro grid and thus the 

design concept offer the improved flexibility and reliability in 

the simulation results has shown. However the design concept 

requires further experimental validation to reduce the 

measurement errors due to the inaccuracies. The improved 

results can be obtained when compared to the other 

controllers. The simulation results obtained and the analysis 

obtained can be used for the design of the dc grid based wind 

power generation system. 
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