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Abstract— Energy require intensely depends on the 

conventional sources. However, the constrained accessibility 

and enduring increment in the cost of conventional sources 

has moved the center toward renewable sources of energy. 

Among the accessible option sources of energy, wind energy 

is thought to be one of the demonstrated advancements. With 

a focused cost for power generation, wind energy change 

system (WECS) is these days sent for meeting both grid-

associated and stand-alone load requests. In any case, wind 

stream by nature is discontinuous. With a specific end goal to 

guarantee ceaseless power supply, reasonable storage 

innovation is utilized as reinforcement. A storage system, for 

example, a battery bank might be utilized. In this proposition, 

the maintainability of a cross breed wind energy and battery 

system is researched for meeting the necessities of a stand-

alone dc load. A charge controller for battery bank in light of 

turbine maximum power point tracking and battery state of 

charge is created to guarantee controlled charging and 

releasing of battery. The mechanical wellbeing of the wind 

energy change system is guaranteed by method for pitch 

control strategy.  Both the control schemes are integrated and 

the efficiency is validated by testing it with various load and 

wind profiles in numerical computation software MATLAB. 

The MATLAB model is intended to simulate the behavior of 

wind turbine using synchronous generators and control the 

wind electrical energy conversion processes. Rotational 

speed and torque turn into the controlled factors in wind 

energy and mechanical energy transformation handle. 

Control plot has been created for exchanging DC-DC buck 

type converter. 

Key words: WECS, Hybrid system, Soc, Maximum power 

point tracking (MPPT), pitch control  

I. INTRODUCTION 

Energy is considered to be vital role for developing the any 

country. At present owing to the reduction of conventional 

resources and increasing the cost of generation due to that 

shifted to the renewable resources. Due to relatively low cost 

of generation of fuel shifted to renewable resources. Among 

all the renewable resources wind is neat and clean but wind is 

intermittent. Once by using continuous supply with wind a 

back up is provided. So rigorous researching is going on to 

develop efficient control strategy for wind energy conversion 

system(WECS). Now a days many stand-alone loads are 

powered by renewable resources of energy with this renewed 

interest in wind technology for stand alone applications, a 

great deal of research is being carried out for choosing a 

suitable generator for stand-alone WECS. It can be 

introduced at chose areas with bottomless wind energy 

resources all the more adaptably and viably. For the stand-

alone wind power system, the load is a battery that can be 

considered as an energy sink with practically consistent 

voltage.  

The battery can assimilate any level of power the 

length of the charging current does not surpass its constraint. 

Since the voltage remains practically steady, yet the present 

moves through it can be shifted, the battery can be 

additionally considered as a load with a different resistance. 

Among various sorts of little size wind turbine, changeless 

magnet (PM) generator is generally utilized due to its high 

dependability and basic structure. A standout amongst the 

most essential elements of the wind turbine is its maximum 

yield power trademark. One approach to draw the maximum 

power from the wind turbine is to control the pitch angle of 

the wind turbine cutting edge. Notwithstanding, for a little 

size wind turbine, the pitch angle control strategy gets to be 

unlikely as a result of its mechanical structure. Accordingly, 

the maximum power point tracking (MPPT) highlight of the 

little size wind turbine is acknowledged by the power 

converter control plot. Numerous MPPT methodologies have 

been proposed, where the annoyance and perception 

technique is the most usually utilized control system. A 

survey of the state-of-the-specialty of power gadgets for wind 

turbines have been distributed that presented numerous 

MPPT systems for the wind turbine. For the stand-alone wind 

power system, a regularly utilized control technique depends 

on the rotor trademark that is put away in a memory. By 

measuring the rotor speed, the ideal rotor power can be 

acquired and contrasted and the genuine rotor yield power. At 

that point, the blunder between those two amounts is utilized 

to control the output power of the rotor. Other control plans, 

for example, fuzzy rationale or neural systems, have 

additionally been proposed for the wind turbine. In any case, 

the majority of the previously mentioned control techniques 

require a microcontroller to satisfy the errand that outcome in 

high cost and circuit many-sided quality. For little size and 

stand-alone wind power systems situated in remote range, the 

effortlessness and unwavering quality of the power 

controllers essential. 

II. WIND SYSTEM WITH BATTERY SYSTEM 

 
Fig. 1: Diagram of hybrid wind–battery system for a stand-

alone dc load 
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The wind models describe the fluctuations in the 

wind speed, which influences the power quality and control 

characteristics of the wind farm. Consequently, the wind 

speed demonstrate simulates the wind speed changes that 

impact the variances in the power of the wind turbines. The 

wind following up on the rotor plane of a wind turbine is 

exceptionally perplexing and incorporates both deterministic 

impacts (mean wind, tower shadow) and stochastic varieties 

because of turbulence.  

The half and half wind-battery system comprises of 

4-KW WECS and 400 Ah, C/10 lead corrosive battery bank. 

The system is considered for a 3-KW stand-alone dc load. 

The design of the whole system is appeared in fig.1.The 

details of the WT, SEIG, and battery bank are classified in the 

Appendix. The segments of wind energy system is 4.2-kW, 

horizontal axis wind turbine, outfit box with an apparatus 

ratio of 1:8 and a 5.4 hp SEIG as theWTG. Since the load is 

a stand-alone dc load the stator terminals of the SEIG are 

associated with a capacitor bank for self-excitation. The air 

conditioner yield is corrected by three-stage uncontrolled 

diode rectifier. 

Pitch Control Scheme: The pitch control plan is 

appeared in Fig. 7. As observed the p.u. estimation of every 

info is contrasted with 1 with figure the mistake. The mistakes 

are tuned by PI controller. The "Maximum" square picks the 

maximum yield from every PI controller which is then passed 

on to a limiter to produce the pitch summon for the WT. The 

genuine pitch charge is contrasted and the restricted esteem. 

The lower furthest reaches of the pitch charge is set at zero. 

There emerges a mistake when the genuine pitch order goes 

above or beneath as far as possible. This is multiplied with 

the mistake acquired from each of the comparator. The item 

is contrasted with zero with decide the exchanging rationale 

for integrator. This procedure is completed to keep away from 

integrator saturation. The pitch controller changes the pitch 

charge attributable to variety in turbine revolution speed, 

power, and yield voltage of rectifier, which guarantees safe 

operation of the WECS. 

 
Fig. 2: Pitch control scheme for a stand-alone WECS 

III. CONTROL SCHEME FOR HYBRID SYSTEM 

 

 
Fig. 3: Block schematic and flowchart of the charge 

controller circuit for battery. 

Charge Controller for the Battery Bank: This area 

talks about in detail the improvement of charge controller 

circuit for a 400 Ah, C/10 battery bank utilizing a dc–dc buck 

converter as a part of MATLAB/SIMULINK stage. By and 

large, the batteries are charged at C/20, C/10, or C/5 rates 

relying upon the maker's particular where C determines the 

Ah rating of battery banks. In this way, the battery bank 

system considered in the plan can be charged at 20, 40, or 80 

A. Yet, in this paper, C/10 rate (i.e., 40 A) for battery charging 

is picked. Be that as it may, the current required for charging 

the battery bank relies on upon the battery SoC. A run of the 

mill battery by and large charges at a steady present (CC), i.e., 

C/10 rate mode till battery SoC achieves a specific level 

(90%–98%). This is alluded to as CC method of battery 

charging. The CC mode charges the battery as quick as could 

reasonably be expected. Past this SoC, the battery is charged 

at a steady voltage (CV) which is signified as CV method of 

battery charging with a specific end goal to keep up the 

battery terminal voltage. 

Control Strategy: The execution of the charge 

control rationale as appeared in Fig. 2is did by three settled 

control circles. The external most control circle works the 



A Novel Control Technique Based Stand Alone Wind Battery Hybrid System 

 (IJSRD/Vol. 4/Issue 08/2016/133) 

  

 All rights reserved by www.ijsrd.com 559 

turbine taking after MPPT rationale with battery SoC restrict. 

To execute the MPPT rationale, the genuine tip speed ratio 

(TSR) of turbine is contrasted and the ideal esteem. The 

blunder is tuned by a PI controller to create the battery current 

request the length of the battery SoC is beneath the CC mode 

constrain. Past this point, the SoC control rationale tries to 

keep up consistent battery charging voltage. This thusly 

diminishes the battery current request and in this way keeps 

the battery bank from over charging. The buck converter 

inductor current order is created in the middle of the road 

control circle. To outline the controller, it is key to display the 

reaction of the battery current (Ib) regarding the inductor 

current (IL). 

IV. SIMULATION RESULTS DISCUSSION INTRODUCTION: 

The hybrid wind-battery system along with its control 

technique is developed in MATLAB/SIMULINK and is 

tested with various wind profiles. The result of the simulation 

experiments validates the improved performance of the 

system. The parameters that are used in MATLAB for design 

of model are shown in below tables. 

PARAMETERS VALUE(Units) 

Rated power 4000W 

Radius 2.3m 
Cut-in speed 4m/s 

Rated wind speed 10m/s 

Inertia co-efficient 7kgm2 
Optimum tip speed ratio 7 

Optimum power co-efficient 0.41 

Table 1: Wind turbine system specifications 

PARAMETERS VALUE(Units) 

rated power 5.4hp 

Stator resistance 2.6ohm 

Stator leakage inductance 4mH 

Mutual inductance 240mH 

Rotor resistance 2ohm 

Excitation capacitance (at full  

load) connected in delta 
15 micro farad 

Table 2: Squirrel cage induction machine specifications 

PARAMETERS VALUE (UNITS) 

Ampere hour rating 400Ah 

Nominal voltage 48V 

Fully charged voltage (no load) 55.2V 

Charging rate C/10 

Table 3: Battery specifications 

V. SIMULATION MODELS OF HYBRID WIND-BATTERY 

SYSTEM ALONG WITH CONTROL LOGIC: 

Simulation models of hybrid wind-battery system with 

control logic are simulated for three different wind profiles. 

They are: 

1) With gradual variation of wind speed, 

2) With step variation of wind speed, 

3) With arbitrary variation of wind speed. 

The simulation models of hybrid wind-system with 

different wind profiles are shown in below figures 

  

 

 
Fig. 4: Simulation model of wind battery hybrid system with 

gradual variation of wind speed. 

 
Fig. 5: Simulation model of wind battery hybrid system with 

step variation of wind speed. 
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Fig. 6: Simulation model of wind battery hybrid system with 

arbitrary variation of wind speed. 

VI. SIMULATION RESULTS 

Charge controller and Pitch control strategy are incorporated 

with the hybrid system and simulated with various wind 

profiles to validate the efficiency of the system. The system 

is connected to a load profile varying in steps from 0 to 4 kW. 

 
Fig. 7(a): WT parameters under the influence of gradual 

variation of wind speed. 

 
Fig. 7(b): Battery parameters under the influence of gradual 

variation of wind speed. 

 
Fig. 8(a): WT parameters under the influence of step 

variation of wind speed. 

 
Fig. 8(b): Battery parameters under the influence of step 

variation of wind speed. 
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Fig. 9(a): WT parameters under the influence of step 

variation of wind speed. 

 
Fig. 9(b): Battery parameters under the influence of arbitrary 

variation of wind speed. 

VII. CONCLUSION 

In this paper, a hybrid wind-battery system is selected to 

supply the desired load power. To moderate the random 

characteristics of wind flow the WECS is interfaced with the 

load by suitable controllers. The control logic put into 

practice in the hybrid set up includes the charge control of 

battery bank using MPPT and pitch control of the WT for 

assuring electrical and mechanical safety. The pitch control 

logic guarantee that the rectifier voltage does not lead to an 

overvoltage situation. The hybrid wind battery system along 

with its control logic is employed in MATLAB/ SIMULINK 

and is tested with various wind profiles. 
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