
INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 12, DECEMBER 2019       ISSN 2277-8616 
 

2507 
IJSTR©2019 
www.ijstr.org 

Analogy Of The Losses In Surface And Interior 
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Generators  
Mr. Dhas Bensam Samraj, Dr. Maruthu Pandi Perumal 

 
Abstract:  This paper presents a Wind turbine (WT) system based on Permanent magnet synchronous generator (PMSG) using Surface mounted 
synchronous generator (SPMSG) and Interior magnet synchronous Generator (IPMSG). The analysis is compared between IPMSG and SPMSG. The 
same amount of copper and iron were used in both generators. In order to broaden the investigation two different appropriate motors have been used. 
This paper shows the analysis between both SPMSG and IPMSG technique. The copper and iron losses were utilized with machine and inverter loss in 
SPMSG and IPMSG technique. The SPMSG and IPMSG are compared based on density of power, electrical efficiencies, losses and torque. The angle 
of voltage, current and power were contributed in both IPMSG and SPMSG technique. In this technique the Back to back converter was utilized in the 
PMSG system it is utilized to change the power into dc-link. Simulation result shows the comparison of SPMSG and IPMSG technique with WT system 
and experimental results are obtained based on the power input at the shaft of the generator. 
 
Index Terms: Back to Back converter, IPMSG, PMSG, SPMSG, Stator current, WT. 
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1  INTRODUCTION 
Nwind turbine (WT) system the permanent magnet synchronous 
generators (PMSG) are mostly used because, compared to 
other generators it has high torque for weighting the ratio. In 
PMSG also has high efficiency, less maintenance cost and it 
has no slip rings. In PMSG has two types of magnets were 
noticed. The first magnet is mounted on the surface so it is 
named as SPMSG the second magnet is placed inside the rotor 
so it is named as IPMSG. Compared to SPMSG the IPMSG has 
higher torque and it has thick magnets. The vibration and 
production of noise in SPMSG is less than IPMSG. Four 
different kinds of SPMSG and IPMSG generators are produced 
to present PMSG in wind power generation system. It is 
essential to have less wind speed with high proficiency in WT 
applications. Investigation of different operating point in the 
system is necessary. The SPMSG and IPMSG are compared 
based on density of power, electrical efficiencies, losses and 
torque. Various magnets were used to increase same power in 
PMSG system. It is the interesting aspect in this method in the 
event that the SPMSG and IPSMG system increase same 
measure of magnets. In the WT system the fault ride through 
(FRT) is one of the important issues of operating system. The 
grid connection requirements (GCRs) involve the operational 
condition control of the distributed power system. The efficiency 
and reliability are provided from the GCRs to electrical grid 
system. Variable speed of WT generator is necessary to obtain 
maximum power from the fluctuating wind. A sophisticated 
control strategy requires for this generator.  During grid faults, 
the WT must be connected to the electrical grid system.  
 

 

 

 

 

 

 

 

 

Three types of FRT are described: (1) During fault condition,  

 

 

 

 

 
WT supplies electrical power grid system (2) During fault 
condition WT will inject a reactive power to recover the grid 
voltage (3) After the grid fault condition; WT starts the delivery 
of active power. During grid fault, these conditions are used to 
increase the stability of WT. To increase the capability of 
PMSG various methods are presented in FRT. Based on wind 
energy conversion system (WECS) a braking chopper (BC) 
system has implemented to improve the capacity of FRT in 
PMSG during grid fault. In this method some of the 
advantages were described like: Control structure is simple 
and cost is low, but BC system does not increase the quality of 
power in the output of WT system. WT system is developed 
based on PMSG for the generator side converter with output 
maximization. The switching mode generator is used for small 
scale WT system.  The generator side switch mode rectifier is 
operated to gain more power from the wind. In this method an 
IGBT is required as an active switching device, which is used 
to control the generator torque to produce maximum power. A 
Static synchronous compensator (STATCOM) was introduced 
to evaluate the dynamic mechanism of the system in the WT 
system. Soft computing method was implemented in wind 
power applications such as: generation of wind power, power 
control of WT, MPPT. This method is not efficient in WT 
system. Remainder of the paper is depicted as follows: 
Section 2 Clarifies the recent research work. Section 3 clarifies 
the modelling of wind turbine permanent magnet synchronous 
generator. Section 4 depicts the overview of proposed system 
set up. Section 5 depicts the operations and functions of 
PMSG. Section 6 depicts the Simulation Result and 
discussion. Section 7 concludes the paper. 

 
2 RECENT RESEARCH WORK: A BRIEF REVIEW 
All Various research works have previously existed in the 
literature, based on the performance of permanent magnet 
wind turbine generator. Some of them were reviewed here. 
F.Z. Naama et al. [1] have presented a PMSG with WT 
system. This technique was used in WT to work automatically 
based on wind speed. Specifically PMSG was modeled in the 
WT system. Because of the improvement of WER the dynamic 
conduct of power system will change infinitely. U. Karaagac et 
l. a [2] have shown an Electromagnetic transient (EMT) system 
for full size converter and it was utilized to analyze the 
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dependability. For the recreation and transient conduct of wind 
park system, the WT based full time converter comprises of 
some nonlinearities and creation capacities. At PMSG the 
topology was utilized in the system.  N.A. Bhuiyan and A. M. 
Donald [3] have displayed a PMSG which was a main target of 
the system. The cost of WT power was high in the system 
compared to Energy. The structure of SPMSG was planned 
and it was utilized to expand the power rates up to 10MW. It 
demonstrated from the system of magnet and produced lower 
measure of energy. A thermal model was introduced to 
calculate the temperature of air cooling and to reduce the 
temperature of magnet from120

0 
to 80

0
. When utilizing less 

expensive temperature it diminishes the loss of wind and 
increment the magnet as effective. In view of PMSG, A. 
Gencer [4] has introduced a fuzzy logic control (FLC) system 
to improve the dependability of the system during the 
deficiency of grid. The FLC system was intended to expand 
the presentation deficiency in the WT. In WT, the FLC system 
was executed to control both the machine side and grid side 
converters. In the method the FLC system was used under a 
few operational conditions. V. About the improvement method 
of a direct drive flux switching wind generator had portrayed by 
Dmitrievskii et al. [5]. In the procedure different objective 
functions were introduced, for example, power converter, loss 
of average and permanent magnet cost. During optimization a 
load profiles were displayed to decrease the efforts of the 
technique. During optimization, up to 30% the average loss 
was decreased and the normal deficiency was expanded up to 
6%. The power of converter was reduced to 10%.B. Kim [6] 
had displayed a direct drive (DD) with PMSG for high power 
WT system.  The greatest power system was acquired under 
WT. The PVSG system was displayed by utilizing correlation 
function and parameters. With limited component, the 
presentation qualities of the present generator were analyzed. 
S. Seralathan et al. [7] had introduced a horizontal axis small 
wind turbine (HAWT) with sharp blade tip control system 
utilizing PMSG. 
 
2.1 Background of the Research Work 
The PMSG in wind turbine system are the challenging task 
which is obtained from the recent research work. The PMSG 
technique was used here based on the wind speed. From 
PMSG it has introduced comparison between two generators 
that is SPMSG and IPMSG. Various approaches are 
presented to improve the dependability of the system during 
the deficiency of grid like fuzzy logic control (FLC), direct drive 
flux switching wind generator, horizontal axis small wind 
turbine (HAWT). The FLC is used in integrated and complex 
system; it has high precision and rapid operation. Lower speed 
and longer run time of the system and lack of real time 
response these all are the major drawback. The Direct drive 
wind generator is used to reduce the operating cost and also 
used to reduce the cost of maintenance. The Direct drive has 
large size drawback and it has heavy mass. Horizontal axis 
small wind turbine was used to gives the turbine blades at the 
optimum angle of attack and it gives high efficiency. But the 
drawback is it cannot move perpendicular to the wind. Several 
methodological works have not been exhibited in the literature 
to address this issue. These disadvantages and issues have 
motivated to do this research work.        

 
3 MODELLING OF WIND TURBINE PERMANENT MAGNET 

SYNCHRONOUS GENERATOR 
In wind turbine system the approaching wind generator is 
moved to mechanical generator in the PMSG procedure [8-
10]. The back - back converter changes over the power into 
Dc link. At that point it will change over to the grid side 
converter. The PMSG procedure is for the most part utilized in 
the WT system. In PMSG technique the wind energy system is 
utilized to decrease the expense and weight and it is littler in 
size. The PMSG is directed by the generator in dynamic and 
receptive power [11-13]. Figure1. Block diagram of PMSG 
Wind turbine system. On the off chance that the grids convey 
the active power to the Dc-link, at that point it is utilized to 
keep up the voltage of Dc-link. The PMSG is relying upon the 
control of generator. Fig 1 demonstrates the block diagram of 
wind turbine system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
3.1 Work Wind Turbine System 
The Wind turbines (WT) are generally separated from the 
system to protect themselves from over current and voltage 
brought about by unbalanced grid conditions [14, 15]. Thus it 
cannot catch the total amount of wind energy [16, 17]. 
Subsequently, the system controller has to relieve the adverse 
impact on the WT [18, 19]. In the rotating of rotor, the wind 
changes the kinetic energy from moving into mechanical 
vitality which is shown as follows, 

2
),(

2
1

wA VCpRp
WT

                                                              

(1) 

where the effective area of blade is denoted as AR , the density 

of air is denoted as  . The coefficient of power is represented 

as Cp ,   is the pitch angle, the speed of wind is denoted as 

wV  and it is represented in equation (2) as follows. The 

coefficient of Damp is denoted as d, is 

w

R

V


                                                                                               

 

Fig. 1. Block diagram of PMSG Wind turbine system 
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(2)   

At peak level, the wind powers get its optimum value of Cp  at 

equation (1). In rotor speed, the maximum value of speed ratio 

is . The operating mode of WT is shown in Fig 2. 

 
 
 
 
 
 

 

 

 

 

 

 

 
In wind turbine system the motion were produced from the 
permanent magnets which are curved in shape through the 
hole. The wind is displayed at before the turbine and the most 
extreme power is picked up from the wind sensor and it 
extricated from the WT. 
 
3.2 Permanent-Magnet Synchronous Generator 
The PMSG is generally utilized in WT system [20-23]. In this 
system the saliency and the response of armature isn't 
utilized. In a Permanent magnet generator, the magnetic field 
of the rotor is delivered by permanent magnets. Different kinds 
of generator use electromagnets to create an attractive field in 
a rotor winding. The immediate current in the rotor field 
winding is nourished through a slip-ring get together or gave 
by a brushless exciter on a similar shaft. Superior lasting 
magnets themselves have basic and warm issues. Torque 
current MMF vector ally joins with the persevering transition of 
permanent magnets, which prompts higher air-hole motion 
thickness and in the long run, center immersion. In these 
permanent magnet alternators the speed is straight forwardly 
relative to the yield voltage of the alternator. The mathematical 
modelling of PMSG appeared as pursues, 
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where ))(),(()( sTsTsT q
g
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g  is the output voltage of the 

generator, sP  is denoted as the resistance of stator. )(sdq  

is represented as follows 
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)(sdq   is denoted as the linkage of flux generator. 

3.3 Back to back Converter  
Back-back converter is one of the power molding devices. It is 
utilized to change over the machines. It was characterized 
dependent on the kind of converter based on its design. The 
back – back converter was commonly utilized in energy 
conversion methods [24]. The back – back converter is utilized 
in voltage, current and power sources. In back-back converter 
are indicated as the star point in the star association [25-27]. 
The output voltage of phase side and system side converter is 
described as pursues, 

 abcabc
g

abc
g MS

dc
V

3

V
 , abcabc

n
abc
nsc MS

dc
V

3

V
                            

(5) 

here abc
gS  and

abc
nS  are denoted as the switching vector in 

both the phase side and grid side converter. 
abcM  is 

represented as the matrix function of transformation. 

 
4. OVERVIEW OF PROPOSED SYSTEM SET UP 
In this system it shows the speed of WT based PMSG. The Dc 
link is connected to converter else to the grid. Here the IGBT 
technique was utilized [1-5]. IGBT is used to gain the desirable 
current and voltage with series and parallel [6, 7, 28].  
 
4.1. Design and loss of machine 
The SPMSG cross section is shown in Fig 3. This paper 
shows the losses of machine, iron and copper. Loss of other 
machines was ignored [29-30].  The temperature of the 
machine during operating condition is 75

0
C.  The both 

machines of IPMSG and SPMSG have the same USAGE of 
material and dimensions [31-35].  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The placement of magnet is different in both machines. The 
calculation of losses in iron is depicted as below. 

2
Elfe KWP                                                                                        

(6) 

The loss of iron is represented as feP , constant K and the rate 

of speed in SPMSG is denoted as 0.0919 and in IPMSG is 

denoted as 0.0878. The speed of machine is represented as2
ElW

. The calculation of losses in copper is shown below, and 

the cross section of IPMSG is shown in Fig 4. 
2

5
3 SCu IrP                                                                           

(7) 

Here, CuP is denoted as the loss of copper, the phase 

resistance of the armature is represented as 5r . The RMS 

value of magnitude is depicted as SI .  

 
 

 

 

 

 

 

Fig. 1. Operating mode of WT 

 

 

Fig. 3. Cross section of SPMSG 
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4.2. IGBT’s with power electronic converter (PEC) 
The 6pulse transisting converter is utilized in PEC in the 
module of IGBT. A high power WT system is exhibited in IGBT 
with various speed of wind for the efficiency and loss of the 
system [36]. In this system the current value of RMS is 
equivalent to the estimation of evaluated current. The two 
estimations of current is signified as pursues, 

2

ref

rated

I
RMSI                                                                           

(8) 

From the above equation it is noted that through the water 
cooling converter the adequate heat is transferred [37]. In both 
IGBT and in diode, the conduction loss and switching loss are 
the dominant losses. The loss of converter is calculated as 
shown below  

2
1

sin
1

sin
.

8

1

3
.

2

1

8
IR

M
IV

M
IGBT ceceoCond 









































                   

(9) 

2
1

sin

1

sin
.

8

1

3
.

2

1

8
IR

M
IV

M
D ffocond 
















































                

(10) 
kv

ref

cc

ki

ref
swSw

V

V

I

I
FEIGBT




























 .

1
._ 1


                                  

(11) 
kv

ref

cc

ki

ref
swSw

V

V

I

I
FED




























 .

1
._ 1


                                        

(12) 

OffIGBTOnIGBTE sw __                                                     

(13) 

Here from equations condIGBT  and condD  are denoted as the 

conduction loss in IGBT and diode. The scaling parameters 

are represented as ki and kv. ceR  and fR are denoted as the 

resistive values of semiconductor. SwIGBT  and SwD are 

denoted as the switching loss of IGBT and diode. The power 

factor is denoted as Sin . Then 1I is denoted as the peak 

value of stator current and which is calculated as follows  

parallel

s

N

I
I 1                                                                            

(14) 

Where, sI is denoted as the stator current of magnitude and 

parallelN  is derived as follows  

 
RMSI

RMSIM
n

rated

s
parallel

,

,
                                                          

(15) 

Where,  RMSIM s, is represented as the magnitude of 

maximum stator current. RMSI rated, is equated from equation 

(7).  Esw_IGBT   and Esw_D are represented as the switching 
loss of transistor and diode. The determination of dc-link 
voltage is described as below  

95.0

2 ac
Dc

V
V                                                                             

(16) 

From the above equation acV  represents the voltage of 

machine as neutral. From equation (15) the voltage of dc-link 
becomes constant. The series number of modules is 
characterized as follows, from the equations both the series 
and parallel modules of SPMSG and IPMSG are utilized to 
achieve the dc-link voltage. 

ref

Dc
series

V

V
N                                                                           

(17) 

 
5 OPERATIONS AND FUNCTIONS OF PMSG 
There is no saliency was available in the IPMSG system. In 
this kind of machine the subsequent term ends up zero [38]. 
By the utilization of dynamic rectifier we can ready to control 
the voltage of machine. Depending upon the voltage, the 
converter and machines are working. At the point when the 
speed of wind is diminished then the speed of rotor likewise 
turns out to be low. In lower wind speed the lower voltage is 
used. Contrasted with SPMSG the IPMSG has low measure of 
copper losses. In IPMSG the loss of conduction and switching 
is low [38, 39]. The conditions for the PMSG-machine in dp-
part structure can be made as pursues 

sdselsqqSD iRwiLU                                                            

(18) 

mwiRwiLU elsqselsddSQ                                            

(19 

 

The equation of torque is given as follows  

  qdsdsqsqme LLiiipT 
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(20)                  

 
5.1. Power Factor (PF) calculation 
In PF the angle of voltage is calculated and denoted as 
follows;  


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The sdU  and sqU are taken from equation (17) and (18). The 

angle of current is represented as u . From here the angle of 

power factor is the difference between both the angle current 

and voltage. 

 
6 RESULT AND DISCUSSION 
In the following chapter, the simulation finding of the 
suggested method is evaluated.  The performance of SPMSG 
and IPMSG by the suggested PMSG method is analyzed and 
implemented. To check the efficiency of the suggested 
method, the output of the SPMSG and IPMSG is evaluated. In 
SPMSG and IPMSG both the copper and iron loss was 
described. The SPMSG and IPMSG was portrayed the 
Maximum and Inverter losses with wind speed and also the 
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comparison of voltage, current and power angle with SPMSG 
and IPMSG was also analyzed . During different working 
modes and occurrences, the system is screened to check its 
efficiency. In the following chapter, the simulation finding of the 
suggested method is evaluated. Fig 5 shows the experimental 
set up of  SPMSG and IPMSG.  A prime mover and load 
adjusting device is provided to adjust the turbine equivalent 
power input at the shaft of the generator for various wind 
speeds. Torque and proximity sensor are mounted in the 
setup. Circuit breakers, prime mover speed control and 
multifunction meters are provided in the panel. In SPMSG and 
IPMSG technique the copper and iron losses were utilized with 
machine and inverter loss. Compared to SPMSG the IPMSG 
has higher torque and it has thick magnets. The SPMSG and 
IPMSG are compared based on density of power, electrical 
efficiencies, losses and torque. Various magnets were utilized 
to increase same power in PMSG system.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
The analysis of machine loss for SPMSG and IPMSG 
techniques were shown in Fig 6. In this graph the machine 
loss of SPMSG and IPMSG Copper and iron losses were 
portrayed. At the wind speed of 5 to 7(m/s) the copper loss of 
SPMSG is increased up to 2 - 6.9W and it remain constant till 
the end. The iron loss of SPMSG is portrayed from the wind 
speed of 5m/s from 0-1.9w and it remains constant till the end. 
In Fig 4 the copper loss of IPMSG is increased at the wind 
speed of 5 to 9m/s from 0 to 4.2w and it remains constant. The 
iron loss of IPMSG is analysed at the wind speed of 5-6m/s 
from 1 to 1.5w and it remains constant till the end of the 
operation. In Fig 7 the Analysis of Inverter loss for SPMSG 
and IPMSG techniques is portrayed. From this graph the 
copper and iron loss of SPMSG and IPMSG was analyzed. 
The copper loss of SPMSG in inverter loss from 0 to 4.5w and 
suddenly it reduced up to 4.5 to 2.9 at the wind speed of 5 to 

10m/s, and it remains constant till the end of operation. The 
iron loss of SPMSG is analyzed. The loss of iron in SPMSG is 
from 0 to 2.5w at the wind speed 5-10m/s and it remains 
constant.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The copper loss of IPMSG is portrayed from 0 to 4.3w at the 
wind speed of 5 to 10m/s, and then it remains constant. The 
iron loss of IPMSG at the speed of 5-10 m/s from 0 to 2w, and 
then it remains constant till the end of the operation. The 
machine and inverter loss is analyzed under SPMSG and 
IPMSG copper and iron losses and also the votage, current 
and power factor angle of SPMSG and IPMSG are also 
described. The machine loss of SPMSG and IPMSG copper 
and iron loss was illustrated in Fig 8. The copper loss of 
SPMSG is analyzed from 0 to 8.5w at the wind speed of 5 to 
10.5m/s and it remains constant till the end. The iron loss of 
SPMSG is illustrated from 1w at the speed of 5 to 9m/s and 
then it remains constant. The copper Loss IPMSG is illustrated 
from 2 to 6.5w at the wind speed of 5 to 10.2m/s and then it 
remains constant. The iron loss of IPMSG is assigned from 1w 
at the wind speed 5 to 10m/s and then it remains constant till 
the end of the operation.  

 
 
 
 
 
 
 

 

Fig. 5. Hardware of SPMSG and IPMSG 

 

 

 

 

 
Fig. 6. Analysis of Machine loss for SPMSG and IPMSG 

 
 
 
 

 

 
Fig. 7. Analysis of Inverter loss for SPMSG and IPMSG  

 
 
 
 
 

 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 12, DECEMBER 2019       ISSN 2277-8616 
 

2512 
IJSTR©2019 
www.ijstr.org 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 

In Fig 9 the analysis of inverter loss with SPMSG and IPMSG 
for copper and iron loss is portrayed. In inverter loss the 
copper loss of SPMSG was analyzed from 0 to 5w at the wind 
speed of 5 to 10.5m/s and then it remains constant. The iron 
loss of SPMSG is portrayed at the wind speed of 5 to 10m/s 
from 0 to 2w and it remains constant till the end of operation. 
The copper loss of IPMSG in inverter loss is portrayed as at 
the wind speed of 5 to 10.5m/s from 0 to 4.5w and it remains 
constant till the end of the operation. The iron loss of IPMSG is 
potrayed from 0 to 1.9w at the wind speed of 5 to 10.1m/s and 
it remains constant.In Fig 10 the comparison of voltage, 
current and power angle of SPMSG is analyzed. In this graph 
the votage, current and power angle is illustrated with a speed 
of wind. In voltage the angle is optimized from 0 to 50.5degree 
and suddenly it reduced at the wind speed of 5 to 10.9m/s and 
then it remains constant till the end. In current the degree of 
angle is decreased up to -100degree and then it remains 
constant. In power the degree of angle is increased up to 
150.5degree at the wind speed of 5 to 10.5m/s and then it 
remains constant. 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
In Fig 11 the comparison of voltage, current and power angle 
of IPMSG is analyzed. In this graph the votage, current and 
power angle is illustrated with a speed of wind. In voltage the 
angle is decreased up to -200 degree and suddenly it 
optimized from up to 200degree and suddenly it reduced at 
the wind speed of 5 to 10.9m/s and then it remains constant till 
the end. The maximum current of IPMSG is 0 to 15degree and 
then it remains constant. In power the degree of angle is 
increased up to 100.5degree at the wind speed of 1 to 15m/s 
and then it remains constant. Fig 12 to Fig 17 shows the 
experimental analysis of rotor speed with torque, frequency,  
line voltage, line current, power factor, active and reactive 
power in SPMSG and IPMSG.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 8. Analysis of Machine loss for SPMSG and IPMSG 
 

 
 
 
 
 

 
 

 
Fig. 9. Analysis of Inverter loss for SPMSG and IPMSG 

 
 
 
 
 
 
 

 

 
Fig. 10. Comparison of Voltage, current and power factor angle of 
SPMSG 

 
 
 
 
 
 
 
 

 

Fig. 11. Comparison of Voltage, current and power factor angle of 
IPMSG 

 
 
 
 
 
 
 
 
 

 

Fig.12 Comparison of Torque in SPMSG and IPMSG 

 

 
 
 
 
 
 
 
 
 
 

 

 
Fig. 13. Comparison of Frequency in SPMSG and IPMSG 
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Table 1 represents the SPMSG with the functions of torque, 
rotor speed, frequency, line voltage, line current, power factor, 
active and reactive power. Table 2 represents the IPMSG with 
the functions of torque, rotor speed, frequency, line voltage, 
line current, power factor, active and reactive power. The 
analyzed result shows that compared to SPMSG the IPMSG 
performs better.  

 

4 CONCLUSION 
The SPMSG and IPMSG technique with WT system is 
considered in this work. The Size of SPMSG and IPMSG are 
same. This paper examines the modelling of IPMSG and 
SPMSG techniques.  Simulation result shows the comparison 
of SPMSG and IPMSG technique with WT system. The both 
machines are connected with the IGBT converter. The 
Machine loss and inverter losses were described with different 
wind speed. The execution is compared with the copper and 
iron losses. From the simulation result the average energy of 
machine is higher for IPMSG compared to SPMSG using dc-
link voltage. The efficacy of the suggested approach is 
evaluated through the use of comparison assessment with 
alternative approaches such as IPMSG copper and iron 
losses, SPMSG copper and iron losses. The result of the 

 
Fig. 14 comparison of Line voltage in SPMSG and IPMSG 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 15. Comparison of Line current in SPMSG and IPMSG 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Fig. 16. comparison of Power factor in SPMSG and IPMSG 

 
 
 
 
 
 
 
 
 
 
 
 

 

 
Fig. 17. Comparison of Active and Reactive power in SPMSG and 
IPMSG 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

TABLE 1 

SURFACE MOUNTED PERMANENT MAGNET 
SYNCHRONOUS GENERATOR 

 

TABLE 2 

INTERIOR PERMANENT MAGNET SYNCHRONOUS 
GENERATOR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 12, DECEMBER 2019       ISSN 2277-8616 
 

2514 
IJSTR©2019 
www.ijstr.org 

comparison indicates that over the other existing systems the 
suggested strategy is extremely skilled. Finally in both 
simulation and experimental analysis demonstrates the 
outcome of IPMSG WT system is high compared to SPMSG 
WT system. 
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