
 

5 | P a g e  
 

A STUDY ON WIND POWER SYSTEMS PLANNING AND 

OPERATION WITH GRID 

 

Anushka Mishra 
Research scholar- Engineering 

 
ABSTRACT 

Power created by the wind generator quickly varies because of haphazardly changing wind speeds. This 

may influence the dependability of the power supply, if the organization wind power entrance level is 

high. The electric matrix empowers PV age by conveying accessible sustainable power framework yield 

to the bigger energy market. The matrix disentangles the adjusting of varieties in supply and request of 

individual distributed generators over a wide area. This additionally may impactsly affect monetary 

dispatch of power. Utilizing this information, three strategies for wind speed displaying are proposed. 

One dependent on Monte Carlo reenactment and other dependent on the Look up Table (LUT) based 

Direct Power Control (DPC) and predictive DPC. 
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I. INTRODUCTION 

Wind energy keeps on being the quickest 

developing energy asset on the planet. The U.S. 

wind industry introduced 8,358 MW of new 

wind limit in 2008, raising complete U.S. wind 

ability to a little more than 25,000 MW. Wind 

power's quick extension has been driven by a 

blend of its natural advantages, different state 

and government strategies and motivations, and 

improving cost-seriousness with other 

customary generation innovations. Certain 

common attributes of wind present difficulties to 

power-framework organizers and administrators. 

Wind plants work when the wind blows, with 

power levels changing with the quality of the 

wind. As a result of these attributes, wind plants 

are not dispatchable in the conventional sense. 

Subsequently, the capacity of framework 

administrators to control these plants while at 

the same time keeping up the framework's 

harmony among burden and generation is 

debilitated. To address these worries, a few 

unique utilities have led concentrates on whether 

wind power can be incorporated into the electric 

framework, and at times, at what cost. From 
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2003 through 2008, over a dozen integration 

investigations were directed over the United 

States. Also, the U.S. Division of Energy 

inferred that the United States can oblige 20% 

energy from wind generation by 2030 without 

the requirement for capacity, expecting 

proceeded with propels in transmission 

arranging and lattice tasks. The North American 

Electric Reliability Corporation (NERC) as of 

late delivered a report proposing that dependably 

consolidating elevated levels of variable assets 

(sea, sun powered, and a few sorts of 

hydropower, notwithstanding wind) will expect 

changes to noteworthy arranging and activity 

techniques for dealing with the framework. The 

absolute limit of introduced wind turbine 

generator frameworks is persistently expanding 

in Europe. The vast majority of them are situated 

in Germany, and Spain is second in wind 

generation entrance in Europe. EU energy 

strategy has resolved to file in 2010 60.000 MW 

and in 2020 150.000 MW of introduced wind 

power. This implies that wind power energy is a 

factor to consider in power framework activity 

for the years to come. Because of the new 

technology accomplished in power hardware, 

wind power turbines can alter dynamic and 

responsive power autonomously, thus they can 

be a functioning piece of the power framework. 

In contrast to old style wellsprings of energy, 

wind turbine generation frameworks supply 

genuine power variations into the upstream 

matrix, and simultaneously, in certain sorts of 

wind turbine generation frameworks, the 

responsive power consumption is identified with 

the genuine power creation. These power 

variations cause voltage variations with 

ramifications for the electrical power framework 

and the clients (for example flash). Then again, 

the expanding utilization of power gadgets in 

wind turbine generation frameworks brings 

voltages and current music into the power 

framework. As wind energy is a non-

controllable energy source, it can cause issues 

with voltage stability and transient stability. 

Because of the quick expansion in the quantity 

of wind turbine generators associated with the 

network, the expanding pace of power of single 

wind turbines and the shortcoming of the 

upstream power matrix, where the wind turbine 

interfaces, the significance and need of the 

investigation of wind turbine frameworks 

associated with power frameworks is clear. 

II. BASIC PRINCIPLES OF WIND 

ENERGY CONVERSION 

The Nature of Wind 

The dissemination of air in the environment is 

brought about by the non-uniform warming of 

the world's surface by the sun. The air promptly 

over a warm area grows; it is constrained 

upward by cool, denser air which streams in 

from encompassing areas causing wind. The 
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nature of the terrain, the degree of cloud and the 

point of the sun in the sky are largely factors 

which impacts this cycle. All in all, during the 

day the air over the land mass will in general 

warmth up more quickly than the air over water. 

In waterfront areas this shows itself in a solid 

coastal wind. Around evening time the cycle is 

switched on the grounds that the air cools down 

more quickly over the land and the breeze 

therefore passes over shore. Regardless of the 

wind's discontinuous nature, wind designs at a 

specific site remain surprisingly steady step by 

step. Normal wind speeds are more noteworthy 

in sloping and costal area than they are well 

inland. The winds likewise will in general blow 

all the more reliably and with more noteworthy 

quality over the surface of the water where there 

is a less surface drag. 

The Power in Wind 

Wind has energy by goodness of its movement. 

Any gadget fit for hindering the mass of moving 

air, similar to a sail or propeller, can extricate 

part of the energy and convert is into helpful 

work. There are three elements decide the yield 

power produced from the wind plant, they are  

1. The wind speed 

2. The cross section of wind swept by 

rotor, and 

3. The overall conversion efficiency of 

rotor, transmission system and generator 

or pump. 

No gadget, anyway all around planned, can 

extricate the entirety of the wind's energy in 

light of the fact that the wind would need to be 

brought to a stop and this would forestall the 

section of more air through the rotor. The most 

that is conceivable is for the rotor to decelerate 

to entire flat section of caught air to around 33% 

of its free speed. A 100% proficient air generator 

would therefore just have the option to change 

over up to a limit of around 60% of the 

accessible energy in wind into mechanical 

energy. All around planned cutting edges will 

commonly extricate 70% of the theoretical most 

extreme, yet misfortunes acquired in the gear 

box, transmission system and generator or pump 

could diminish generally speaking wind turbine 

effectiveness to 35% or less. 

III. WIND SPEED MODELING USING 

MONTE CARLO SIMULATION 

Numerous issues, all things considered, which 

include stochastic processes and henceforth can't 

be communicated as far as deterministic 

mathematical conditions are very much spoken 

to utilizing Monte Carlo simulation. Uses of 

Monte Carlo simulation fluctuate in a wide 

range from health to finance and weather 

expectation to machine life cycle investigation. 
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For instance, think about a dental specialist 

center. To assess the likely number of patients 

visiting in a specific time, bury appearance 

season of the patients, administration season of 

the dental specialist for a patient, the inert 

season of the dental specialist, the normal 

holding up time of a patient, and so forth Monte 

carlo simulation strategy might be used. 

Wind Speed Modeling 

For demonstrating of the wind speed, three Sites 

A, B, C topographically situated in a similar area 

are chosen. The locales are situated in the 

sloping areas of the Western Ghats and the 

terrain is lopsided. Their normal rise is around 

1000 m. above Mean Sea Level (MSL). On 

these locales, the wind speeds are high in storm 

season for example June to September. In 

summers, normally the wind speeds are low and 

thus the power yield of the wind turbines is 

likewise low. It is seen that wind speeds are high 

in nights and early mornings and they are low in 

evening. An instance of a day in March at 2 p.m. 

is picked to exhibit the outcome, when the wind 

speeds are ordinarily low. The information as 

hourly mean and standard deviation of wind 

speed from a long term overview is made 

accessible by Maharashtra Energy Development 

Agency (MEDA). From the experience of 

MEDA, the wind speed follows Weibull 

dissemination. From the mean and standard 

deviation information, thirty genuine wind speed 

esteems are formulated utilizing Excel, which 

will fulfill the real mean and standard deviation 

esteems and follow the Weibull probability 

appropriation. The factual tests, called Goodness 

of fit test are performed to affirm the probability 

appropriation the information has a place with. 

The probability plot, 'p' esteem test and the 

Anderson Darling test are the goodness of fit 

tests performed on the information. The factual 

software 'Minitab' is utilized for this reason. The 

following segment portrays the Goodness of fit 

tests used in the current work. 

Goodness of fit tests 

The probability plot is a graphical strategy to 

evaluate whether or not an informational index 

follows a given distribution, for example, the 

ordinary, lognormal, outstanding, or Weibull. 

The information is plotted against a theoretical 

distribution so that the focuses should frame 

around a straight line. Takeoffs from this 

straight line show takeoffs from the 

predetermined distribution. On the off chance 

that the 'p' esteem is more prominent than 0.05 

for a certainty time period percent, it shows that 

the information follows the probability 

distribution under test. The Anderson-Darling 

(A.D.) test measurement is an index determined 

from the information to demonstrate whether the 

information fits in a given probability 

distribution or not. In the event that the A.D. test 

measurements are not exactly the basic vale of 
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0.787 for a certainty time frame percent, then it 

is construed that the information follows the 

probability distribution under test. 

 

Figure 1: Probability plot of wind speed at site A 

The aggregate distribution plots for the three 

locales are plotted with shape and scale 

boundaries portrayed in Table 1 utilizing 

'Minitab' software. They are shown in Figure 

3.7. The Monte Carlo simulation is applied to 

the three locales.  

Table 1: Weibull shape and scale parameters 

Site Shape Parameter β (kmph) Scale Parameter η (kmph) 

Site A 3.367 18.09 

Site B 2.808 22.82 

Site C 2.466 20.60 
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IV. DIRECT POWER CONTROL 

STRATEGIES FOR DOUBLY FED 

INDUCTION GENERATOR 

Doubly Fed Induction Generator (DFIG) with 

completely controlled consecutive converter on 

the rotor side is getting famous as a wind driven 

generator for medium and high power 

applications. Vector control and direct power 

control are the techniques embraced by 

researchers for the genuine and receptive power 

guideline of DFIG.  

Conventional Direct Power Control Method 

Based on Look up Table 

This strategy based on the direct control of real 

and reactive power by selecting the appropriate 

voltage vectors from the pre defined look up 

table. The stator flux is estimated by integrating 

the stator voltage. The stator flux position along 

with the active and reactive power states is 

utilized to decide the appropriate voltage vector. 

The equivalent circuit of a DFIG expressed in 

the rotor reference frame rotating at a speed of 

ωr is shown in Figure 2. 

 

Figure 2: The equivalent circuit of a DFIG in rotor reference frame 

Direct Power Control based on Predictive 

Approach 

In this system, the control voltages for taking out 

the real and reactive power mistakes are 

determined straightforwardly dependent on the 

stator transition, rotor position, dynamic and 

reactive powers alongside their blunders. 

Consistent converter exchanging recurrence is 

accomplished using Pulse Width Modulation 

(PWM) method that streamlines the plan of the 

line channel. The equal circuit of a DFIG in 

simultaneous d-q reference frame rotating at a 

speed of ω1 is appeared in Figure 3. The d pivot 

of the simultaneous frame is fixed to the stator 

motion

. 
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Figure 3: The equivalent circuit of a DFIG in synchronous d-q reference frame 

 

Figure 4: The stator and rotor flux vectors in synchronous d-q reference frame 

V. CONCLUSION 

Enormous historical information is required for 

actualizing the time arrangement investigation or 

neural organization strategy for wind speed 

displaying. Information as hourly mean and 

standard deviation for the three destinations 

topographically situated in a similar area in the 

territory of Maharashtra is made accessible by 

MEDA. The genuine wind speed esteems are 

conceived from the mean and standard deviation 

esteems and from the experience of MEDA that 

wind speed follows Weibull distribution. The 

estimations of Weibull shape and scale 

boundaries are assessed utilizing the software 

'Minitab'. The Monte Carlo simulation is utilized 

to join the probability distributions of the three 

locales. To be on the cynical side for the 48 
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power assessment, least wind speed is picked for 

ascertaining power. The theoretical and watched 

powers are determined and their probability 

distribution is chosen from the goodness of fit 

tests. It is reasoned that the mean and standard 

deviation of theoretical and watched power are 

on top of one another. For better activity and 

control of wind turbine generator systems and to 

practice satisfactory control, assortment of 

approaches for control of real and reactive 

power is being executed. The two strategies, viz 

LUT DPC and predictive DPC are applied to 

wind driven DFIG and the definite results are 

gotten for different real and reactive power 

references and speed perturbations. 
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