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Abstract: The proposed project in Northern Province inverter power 

loss and heat distribution is among semiconductors. The three-level 

neutral-point (3L - NPC) is a promising step in the use of converter 

topology imposed MW wind power systems. However, with the growing 

requirements of grid codes impose greater stress may also be a problem 

with the reliability of the converter topology. This project shows the 

heat loss and a three-level neutral point clamped inverters in wind 

power enjoyed by low-voltage ride. After a series of fuzzy methods of 

thermal loading resonate among the proposed power conversion 

devices. Finally, the proposed modulation method, a three-level neutral 

point connects to the heat distribution is inappropriate to change the 

logic, and also can peacefully enjoy the hot junction devices clamped 

so stressed, he concluded. Research is focused on the development of 

novel concept model with MATLAB / SIMULINK implemented using. 

 

1. INTRODUCTION 

 
RENEWABLE ENERGY: Renewable energy is energy generated 

from natural processes that are replenished constantly. The solar, 

geothermal, wind, waves, water, and various forms of biomass. 

This energy is exhausted and is updated regularly. Renewable 

energy flows, such as sunlight, wind, tides, plant growth, and 

includes natural phenomena such as global warming. Power: - 

renewable energy in many countries and are spread 

2013.Renewable generators worldwide in power production of 

21.7%, and the lonely wind power in some parts of the electricity 

main role offers: for example, the US government, 14% of Iowa 

Schleswig-Holstein in northern German state of 40%, and 

Denmark 49 %. Heating: -Solar hot water, which is now in China, 

most notably, in many countries, makes an important contribution 

to renewable heat World total (180 GWth) 70%. Most of these 

systems installed in multi-family apartment buildings fill a 

portion. In China, an estimated 50-60 million households have 

hot water. At the global level, the total installed solar water 

heating systems for water heating needs of 70 million households 

in a portion of the meet. Renewable energy is energy generated 

from natural processes that are replenished constantly. The solar, 

geothermal, wind, waves, water, and various forms of biomass. 

This energy is exhausted and is updated regularly. Renewable 

energy flows, such as sunlight, wind, tides, Crop development, 

and includes natural phenomena such as global warming. Power: 

- renewable energy in many countries and are spread 

2013.Renewable generators worldwide in power production of 

21.7%, and the lonely wind power in some parts of the electricity 

main role offers: for example, the US government, 14% of Iowa 

Schleswig-Holstein in northern German state of 40%, and 

Denmark 49 %. Heating: Solar hot water, which is now in China, 

most notably, in many countries, makes an important contribution 

to renewable heat World total (180 GWth) 70%. Most of these 

systems installed in multi-family apartment buildings fill a 

portion In China, an estimated 50-60 million households have hot 

water. At the global level, the total installed solar water heating 

systems for water heating needs of 70 million households in a 

portion of the meet.  

 

WIND ENERGY: Wind Turbines: -Wind turbines, like 

windmills, are mounted on a tower to capture the most energy. 

100 feet (30 meters) more aboveground, they can take advantage 

of faster and less turbulent wind. It takes energy to their 

propeller-like blades of the wind turbines. Usually, two or three 

blades are mounted on a shaft to form a rotor. 

Advantages of Wind Energy 

Aesthetics: Offshore wind turbines on land are apparently lower 

than the human touch. Therefore, noise pollution and eye sore for 

some people there is no need to examine the reasons that the 

turbine.  

 

2. MAJOR COMPONENTS OF WIND POWER 

CONVERATION 

 
2.1 TRANSFORMERS AND FILTERS   

 
 Wind Systems, transformers and filters, transformers and 

filters block and losses have a major role. A step-up transformer 

connecting all wind generator manufacturers are using the grid. 

 

2.2 POWER ELECTRONIC CONVERTERS IN WIND 

TURBINE SYSTEMS 

 
 After that it's the beginning of a thyristor-based soft starter 

consisted of interconnecting wind power in the electronic 

navigational WTSs constantly growing since 1980 and passed by 

the generator directly to the grid operating. In 1990, the diode and 

power electronic switch was used mainly to control the rotor 

resistance; In the end, back again at full power converter, the first 

double-fed induction generator with reduced power (DFIG), 

which emerged.  
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2.3 THREE-LEVEL INVERTER, NPC TOPOLOGY 

       

 

 

 

 

 

 

 

 

 

Fig 1 

Three-level inverter, NPC 

 

The circuit diagram Fig.1 of a three-level inverter shows two 

capacitors, C1 and C2, that serve as a voltage divider. The two 

capacitor voltages ud1 and ud2 are generally not stabilized by 

external sources. The potential of the neutral point N in Fig. 1 is 

therefore floating. Its value changes in proportion to the integral 

of the neutral point current in. Apart from the load conditions, it 

is the respective switching state of the inverter that determines the 

magnitude and sign of the neutral point current. A three-level 

inverter can assume a total of 27 switching states.  

 

2.4 FUZZY LOGIC CONTROL 
 

 Mechanical output power at a given wind speed the turbine 

tip speed ratio strongly (TSR) suffers. At a certain wind speed, 

maximum turbine energy conversion efficiency leads to an 

optimum TSR. Therefore, changes in wind speed, the turbine 

rotor speed to extract the maximum power from the available 

wind resources in order to maintain the optimum TSR must 

change accordingly. Previous analysis of the maximum wind 

energy extraction methods, namely TSR, force feedback signal 

(PSF) to climb the mountain in search of control and three types 

(HCS) has focused on. Regulates the speed of the wind turbine 

rotor to maintain an optimum TSR control.   

 

2.5 WIND TURBINE MODELLING 

 
 The output power of a wind turbine is given by the 

following equation 

Pm=1/2 c p
3 
 wind                                                 

Pm is the mechanical output power of the turbine (W), c p is the 

performance coefficient of the turbine,  is the air density (kg/m3), 

A is the turbine swept area (m2), v3 wind is the wind speed (m/s),  

is the tip speed ratio, and  is the blade pitch angle (deg.). Eq.(1) 

can be normalized. In the per unit (p.u.).       Pm_ pu=Kp cp_pu V
3 

wind                               

A generic equation is used to model cp(

based on the modeling turbine characteristics 

   cp ( - -4)e
-

c5/a

 

 

 

 

BLOCK DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

Fig.2 Block diagram of Proposed Model 

 

BLOCK DESCRIPTION 

 

Because a significant distortion in the packaging 

structure, electrical properties, as well as the thermal impedance, 

power switching devices are available for this very different cost, 

size and reliability of the performance of different thermal 

cycling can lead to changed behaviors solutions may be. As a 

result, this paper aims to investigate some important 

characteristics related to thermal power switching devices. The 

three-level neutral-point-clamped a 10 MW wind power converter 

of thermal cycling on the impact assessment under the various 

operating conditions; The main focus will be grid-connected 

inverter. 3L- northern province shows that heat substantially in 

wind power converter configurations can be changed by the 

power device technology as well as their co concluded.   
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Fig.3 Three-level neutral-point clamped back-to-back converter 

for wind turbines 

SIMULATION BLOCKS 

FUZZY BLOCK 
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SIMULATION RESULT 

OUTPUT OF FUZZY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OVERALL PROPOSED MODEL OUTPUT 
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Y AXIS –TIME (SEC) 

X-AXIS—VOLTAGE (VOLT) 

 

3. CONCLUSION 
                                  

 In this project  the reduction of loss and  

harmonic  thermal dis tor t ion of  3L -npc  under  ext reme 

LVRT is to  reduce the junct ion tempera tures in the  

NPC d iode and the inner  swi tch,  which are the  

hot tes t  power devices o f the  whole inver ter  system 

.The proposed insight  generat ion method for  the 

modulat ion sequence of  the 3L -NPC inverter ,  i t  is  

possib le  to  develop a  ser ies of d i fferent  thermal  

optimized modulat ion sequences us ing fuzzy logic.  

Finally,  the simula tion resul t  enab le to  conclude  

that ,  the neutral  point  clamped loss and s tress are  

reduced.  The hard ware  wi l l  be implementing for  the  

same in extension of this projec t .  
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