
  
 
 

Journal of Applied Research 
and Technology 

 

www.jart.ccadet.unam.mx 
Journal of Applied Research and Technology 16 (2018) 241-254 

 

 

Rohollah Abdollahi  

 
 

Received dd mm aaaa; accepted dd mm aaaa 

Available online  dd mm aaaa 

 

 

 

 

 

 

 
 

 

  

 

 

 

 

  

  

 

  

 

    

   

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

  

 

 

 

file:///C:/Users/KM/Desktop/REVISTA%20CCADET/dx.doi.org/10.1016/j.jart.2017.01.013
http://www.jart.ccadet.unam.mx/
http://www.jart.ccadet.unam.mx/
mailto:rohollah.abdollahi@yahoo.com
http://creativecommons.org/licenses/by-nc-nd/4.0/


  

 

 

 



  

.120VV,120VV,0VV sCsBsA
 

.315VV,275VV,235VV

,195VV,155VV,115VV

,75VV,35VV,5VV

s9as8as7a

s6as5as4a

s3as2as1a













.325VV,285VV,245VV

,205VV,165VV,125VV

,85VV,45VV,5VV

s9bs8bs7b

s6bs5bs4b

s3bs2bs1b













B6C6A39a

B4A4C38a

A2B2C17a

A6B6C56a

A4C4B35a

C2A2B14a

C6A6B53a

C4B4A32a

B2C2A11a

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV



















B4C4A59b

B6A6C58b

B2A2C17b

A4B4C36b

A6C6B55b

A2C2B14b

C4A4B33b

C6B6A52b

C2B2A11b

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV

VKVKVKV



















.30V3V,30V3V,30V3V CCABBCAAB
 

.40825.0K,2929.0K,33116.0K

,81915.0K,0503.0K,9962.0K

654

321





 

   

            

 

 

 

 

  

 

 
  

  

 
  

  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 



  

.33942.0K,58788.0K,27532.0K

,68104.0K,04183.0K,82823.0K

654

321





AS V8314.0V 

 

 

 

  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

  

 

  

 

  

 

  

 

 

 

 

 

 

 

 

  

 

 

 

   

  

 

   

  

 

 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

 

  

 

 

  

  

 

 

 

 

 

 

 

 

 

 

  

 



  

VC

1+

1

+2

2

+3

3

+4

4

+5

5

+6

6

+7

7

+8

8

+9

9

+10

10

+11

11

+12

12

+13

13

+14

14

+15

15

+16

16

+17

17

+18

18

+19

19

Vc

1+

1

+2

2

+3

3

+4

4

+5

5

+6

6

+7

7

+8

8

+9

9

+10

10

+11

11

+12

12

+13

13

+14

14

+15

15

+16

16

+17

17

+18

18

+19

19

Vb

1+

1

+2

2

+3

3

+4

4

+5

5

+6

6

+7

7

+8

8

+9

9

+10

10

+11

11

+12

12

+13

13

+14

14

+15

15

+16

16

+17

17

+18

18

+19

19

Va

A

B

C

Three-Phase Source

1
+ 1

+
2

2

1
+ 1

+
2

2

Ld

C
o

n
n

1
C

o
n

n
2

DTCIMDCd

 

 

 

 

 

 

 

 
 

 

 

  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

  

 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 



  

 

 

0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02
-400

-300

-200

-100

0

100

200

300

400

Time (Sec)

T
ra

n
s
fo

rm
e
r 

o
u
tp

u
t 

v
o
lt
a
g
e
 (

V
)

 

 

 

            

            

            

        

  

 

  

 

 

 

 

 

 

   

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 



  

 

0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02
0

100

200

300

400

500

600

700

Time (Sec)

3
6

-p
u

ls
e

 a
c
–

d
c
 c

o
n

v
e

rt
e

r 
o

u
tp

u
t 
v
o

lt
a

g
e

 (
V

)

 

 

 

 

 

 

 

 
 

 

 

  

 

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 
 

 

 

 

 

 

 

 

 

 

  

 

  

 



  

 

 

0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 1
-20

-10

0

10

20
Selected signal: 60 cycles. FFT window (in red): 1 cycles

Time (s)

0 500 1000 1500 2000 2500 3000 3500 4000 4500
0

20

40

60

80

100

Frequency (Hz)

Fundamental (60Hz) = 10.33 , THD= 52.53%

M
a
g
 (

%
 o

f 
F

u
n
d
a
m

e
n
ta

l)

0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 1

-50

0

50

Selected signal: 60 cycles. FFT window (in red): 1 cycles

Time (s)

0 500 1000 1500 2000 2500 3000 3500 4000 4500
0

20

40

60

80

100

Frequency (Hz)

Fundamental (60Hz) = 52.69 , THD= 28.53%

M
a
g
 (

%
 o

f 
F

u
n
d
a
m

e
n
ta

l)

 

 

 

 

 

 

 

 

 

            

            

            

        

  

 

  

 

 

 

 

 

 

   

 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 



  

 

0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 1
-20

0

20
Selected signal: 60 cycles. FFT window (in red): 1 cycles

Time (s)

Is
 (

A
)

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
0

0.5

1

1.5

2

2.5

3

3.5

Frequency (Hz)

Fundamental (60Hz) = 10.52 , THD= 3.33%

M
a

g
 (

%
 o

f 
F

u
n

d
a

m
e

n
ta

l)

0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 1

-200

0

200

Time (s)

V
s
 (

V
)

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
0

0.1

0.2

0.3

0.4

0.5

Frequency (Hz)

Fundamental (60Hz) = 311.8 , THD= 0.84%

M
a

g
 (

%
 o

f 
F

u
n

d
a

m
e

n
ta

l)

0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 1
-100

-50

0

50

Selected signal: 60 cycles. FFT window (in red): 1 cycles

Time (s)

Is
 (

A
)

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
0

0.5

1

1.5

Frequency (Hz)

Fundamental (60Hz) = 52.49 , THD= 1.43%

M
a

g
 (

%
 o

f 
F

u
n

d
a

m
e

n
ta

l)

0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 1

-200

0

200

Time (s)

V
s
 (

v
)

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
0

0.2

0.4

0.6

0.8

1

Frequency (Hz)

Fundamental (60Hz) = 310.2 , THD= 1.78%

M
a

g
 (

%
 o

f 
F

u
n

d
a

m
e

n
ta

l)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

  

 

 

 

 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

  



  

 

 

ω

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
-2000

0

2000
Stator current

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
-500

0

500
Rotor speed

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
-500

0

500

1000
Electromagnetic Torque

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

500

1000

Time

DC bus voltage

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
-2000

0

2000
Stator current

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
-500

0

500
Rotor speed

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
-1000

0

1000
Electromagnetic Torque

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

500

1000

Time

DC bus voltage

 

 

 

 

 

 

 

 

 

            

            

            

        

  

 

  

 

 

 

 

 

 

   

 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 



  

20 30 40 50 60 70 80 90 100
0

10

20

30

40

50

60

6-Pulse

36-Pulse

Load (%)

T
H

D
 o

f 
a

c
 m

a
in

s
 c

u
rr

e
n

t 
(%

)

20 30 40 50 60 70 80 90 100
0.86

0.88

0.9

0.92

0.94

0.96

0.98

1

6-Pulse

36-Pulse

Load (%)

P
o

w
e

r 
F

a
c
to

r

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 



  

 

μ

 

Abdollahi, R. (2012d). Study of Delta/Polygon-Connected 

Transformer-Based 36-Pulse AC-DC Converter for Power 

Quality Improvement. Archives of Electrical Engineering, 

61(2), 277-292. 

 

 

 

 

 

 

 

  

 

 

   

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-84869019244&partnerID=40&md5=6cc3b909063df415d686e9828c1fadd9
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84869019244&partnerID=40&md5=6cc3b909063df415d686e9828c1fadd9
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84869019244&partnerID=40&md5=6cc3b909063df415d686e9828c1fadd9
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84869019244&partnerID=40&md5=6cc3b909063df415d686e9828c1fadd9
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/252067778_A_Novel_T-Connected_Autotransformer_Based_30-_Pulse_AC-DC_Converter_for_Power_Quality_Improvement/links/5424591b0cf26120b7a74223/A-Novel-T-Connected-Autotransformer-Based-30-Pulse-AC-DC-Converter-for-Power-Quality-Improvement.pdf
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/252067778_A_Novel_T-Connected_Autotransformer_Based_30-_Pulse_AC-DC_Converter_for_Power_Quality_Improvement/links/5424591b0cf26120b7a74223/A-Novel-T-Connected-Autotransformer-Based-30-Pulse-AC-DC-Converter-for-Power-Quality-Improvement.pdf
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/252067778_A_Novel_T-Connected_Autotransformer_Based_30-_Pulse_AC-DC_Converter_for_Power_Quality_Improvement/links/5424591b0cf26120b7a74223/A-Novel-T-Connected-Autotransformer-Based-30-Pulse-AC-DC-Converter-for-Power-Quality-Improvement.pdf
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/252067778_A_Novel_T-Connected_Autotransformer_Based_30-_Pulse_AC-DC_Converter_for_Power_Quality_Improvement/links/5424591b0cf26120b7a74223/A-Novel-T-Connected-Autotransformer-Based-30-Pulse-AC-DC-Converter-for-Power-Quality-Improvement.pdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862577858&doi=10.2478%2fv10171-012-0023-1&partnerID=40&md5=71ade3150ac25c3cea03d48844fb73df
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862577858&doi=10.2478%2fv10171-012-0023-1&partnerID=40&md5=71ade3150ac25c3cea03d48844fb73df
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862577858&doi=10.2478%2fv10171-012-0023-1&partnerID=40&md5=71ade3150ac25c3cea03d48844fb73df
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862577858&doi=10.2478%2fv10171-012-0023-1&partnerID=40&md5=71ade3150ac25c3cea03d48844fb73df
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862577858&doi=10.2478%2fv10171-012-0023-1&partnerID=40&md5=71ade3150ac25c3cea03d48844fb73df
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862577858&doi=10.2478%2fv10171-012-0023-1&partnerID=40&md5=71ade3150ac25c3cea03d48844fb73df
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862577858&doi=10.2478%2fv10171-012-0023-1&partnerID=40&md5=71ade3150ac25c3cea03d48844fb73df
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862577858&doi=10.2478%2fv10171-012-0023-1&partnerID=40&md5=71ade3150ac25c3cea03d48844fb73df
http://pakacademicsearch.com/pdf-files/eng/245/31-53%20Vol%202%20issue%201%20Mar%202012.pdf
http://pakacademicsearch.com/pdf-files/eng/245/31-53%20Vol%202%20issue%201%20Mar%202012.pdf
http://pakacademicsearch.com/pdf-files/eng/245/31-53%20Vol%202%20issue%201%20Mar%202012.pdf
http://pakacademicsearch.com/pdf-files/eng/245/31-53%20Vol%202%20issue%201%20Mar%202012.pdf
https://www.researchgate.net/publication/280803899_T-Connected_Autotransformer_Based_36-Pulse_AC-DC_Converter_for_Power_Quality_Improvement
https://www.researchgate.net/publication/280803899_T-Connected_Autotransformer_Based_36-Pulse_AC-DC_Converter_for_Power_Quality_Improvement
https://www.researchgate.net/publication/280803899_T-Connected_Autotransformer_Based_36-Pulse_AC-DC_Converter_for_Power_Quality_Improvement
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84870602155&doi=10.2478%2fv10187-012-0053-3&partnerID=40&md5=cc103792cd07b9afcf1e13615c418313
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84870602155&doi=10.2478%2fv10187-012-0053-3&partnerID=40&md5=cc103792cd07b9afcf1e13615c418313
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84870602155&doi=10.2478%2fv10187-012-0053-3&partnerID=40&md5=cc103792cd07b9afcf1e13615c418313
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84870602155&doi=10.2478%2fv10187-012-0053-3&partnerID=40&md5=cc103792cd07b9afcf1e13615c418313
https://www.ijsei.com/papers/ijsei-10512-06.pdf
https://www.ijsei.com/papers/ijsei-10512-06.pdf
https://www.ijsei.com/papers/ijsei-10512-06.pdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84879481639&doi=10.5829%2fidosi.wasj.2013.23.03.1598&partnerID=40&md5=a6094e2fd2c629d9c686362df6e38922
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84879481639&doi=10.5829%2fidosi.wasj.2013.23.03.1598&partnerID=40&md5=a6094e2fd2c629d9c686362df6e38922
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84879481639&doi=10.5829%2fidosi.wasj.2013.23.03.1598&partnerID=40&md5=a6094e2fd2c629d9c686362df6e38922
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84879481639&doi=10.5829%2fidosi.wasj.2013.23.03.1598&partnerID=40&md5=a6094e2fd2c629d9c686362df6e38922
http://www.sci-int.com/pdf/19046760831871-1878-ROHOLLAH%20ABDOLLAHI--EE--IRAN--REVISED.pdf
http://www.sci-int.com/pdf/19046760831871-1878-ROHOLLAH%20ABDOLLAHI--EE--IRAN--REVISED.pdf
http://www.sci-int.com/pdf/19046760831871-1878-ROHOLLAH%20ABDOLLAHI--EE--IRAN--REVISED.pdf
http://www.sci-int.com/pdf/19046760831871-1878-ROHOLLAH%20ABDOLLAHI--EE--IRAN--REVISED.pdf
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/280803983_Double_zigzag-connected_autotransformer-based_24-Pulse_AC-DC_converter_for_power_quality_improvement/links/55c7690908aea2d9bdc81def/Double-zigzag-connected-autotransformer-based-24-Pulse-AC-DC-converter-for-power-quality-improvement.pdf
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/280803983_Double_zigzag-connected_autotransformer-based_24-Pulse_AC-DC_converter_for_power_quality_improvement/links/55c7690908aea2d9bdc81def/Double-zigzag-connected-autotransformer-based-24-Pulse-AC-DC-converter-for-power-quality-improvement.pdf
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/280803983_Double_zigzag-connected_autotransformer-based_24-Pulse_AC-DC_converter_for_power_quality_improvement/links/55c7690908aea2d9bdc81def/Double-zigzag-connected-autotransformer-based-24-Pulse-AC-DC-converter-for-power-quality-improvement.pdf
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/280803983_Double_zigzag-connected_autotransformer-based_24-Pulse_AC-DC_converter_for_power_quality_improvement/links/55c7690908aea2d9bdc81def/Double-zigzag-connected-autotransformer-based-24-Pulse-AC-DC-converter-for-power-quality-improvement.pdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84936759536&doi=10.1016%2fS1665-6423%2815%2930012-2&partnerID=40&md5=77c6eae1be0d6b69fdb7575ec61be2d8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84936759536&doi=10.1016%2fS1665-6423%2815%2930012-2&partnerID=40&md5=77c6eae1be0d6b69fdb7575ec61be2d8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84936759536&doi=10.1016%2fS1665-6423%2815%2930012-2&partnerID=40&md5=77c6eae1be0d6b69fdb7575ec61be2d8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84936759536&doi=10.1016%2fS1665-6423%2815%2930012-2&partnerID=40&md5=77c6eae1be0d6b69fdb7575ec61be2d8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84934281339&doi=10.1515%2fbpasts-2015-0039&partnerID=40&md5=f068ef4f2e9e2edbe82082c5c653d793
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84934281339&doi=10.1515%2fbpasts-2015-0039&partnerID=40&md5=f068ef4f2e9e2edbe82082c5c653d793
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84934281339&doi=10.1515%2fbpasts-2015-0039&partnerID=40&md5=f068ef4f2e9e2edbe82082c5c653d793
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84934281339&doi=10.1515%2fbpasts-2015-0039&partnerID=40&md5=f068ef4f2e9e2edbe82082c5c653d793
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84934281339&doi=10.1515%2fbpasts-2015-0039&partnerID=40&md5=f068ef4f2e9e2edbe82082c5c653d793
https://patentimages.storage.googleapis.com/b9/6d/98/faecfc6a654ce7/US8982595.pdf
https://patentimages.storage.googleapis.com/b9/6d/98/faecfc6a654ce7/US8982595.pdf
https://patentimages.storage.googleapis.com/b9/6d/98/faecfc6a654ce7/US8982595.pdf
https://patentimages.storage.googleapis.com/b9/6d/98/faecfc6a654ce7/US8982595.pdf
https://www.researchgate.net/publication/305637325_A_novel_tapped_delta_autotransformer_based_72-pulse_Ac-Dc_converter_with_reduced_kilovolt-ampere_rating_for_power_quality_improvement
https://www.researchgate.net/publication/305637325_A_novel_tapped_delta_autotransformer_based_72-pulse_Ac-Dc_converter_with_reduced_kilovolt-ampere_rating_for_power_quality_improvement
https://www.researchgate.net/publication/305637325_A_novel_tapped_delta_autotransformer_based_72-pulse_Ac-Dc_converter_with_reduced_kilovolt-ampere_rating_for_power_quality_improvement
https://www.researchgate.net/publication/305637325_A_novel_tapped_delta_autotransformer_based_72-pulse_Ac-Dc_converter_with_reduced_kilovolt-ampere_rating_for_power_quality_improvement
https://www.researchgate.net/publication/305637325_A_novel_tapped_delta_autotransformer_based_72-pulse_Ac-Dc_converter_with_reduced_kilovolt-ampere_rating_for_power_quality_improvement
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019561985&doi=10.1142%2fS021812661750147X&partnerID=40&md5=75924b81a0516ff0ef21ac952ca9b199
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019561985&doi=10.1142%2fS021812661750147X&partnerID=40&md5=75924b81a0516ff0ef21ac952ca9b199
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019561985&doi=10.1142%2fS021812661750147X&partnerID=40&md5=75924b81a0516ff0ef21ac952ca9b199
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019561985&doi=10.1142%2fS021812661750147X&partnerID=40&md5=75924b81a0516ff0ef21ac952ca9b199
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015969993&doi=10.1080%2f03772063.2017.1305216&partnerID=40&md5=d7914c5b49de8ecf05f2f02ee5111943
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015969993&doi=10.1080%2f03772063.2017.1305216&partnerID=40&md5=d7914c5b49de8ecf05f2f02ee5111943
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015969993&doi=10.1080%2f03772063.2017.1305216&partnerID=40&md5=d7914c5b49de8ecf05f2f02ee5111943
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84962432285&doi=10.1109%2fTIE.2015.2481364&partnerID=40&md5=5fd147098418eba05885c55a1fb13c6f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84962432285&doi=10.1109%2fTIE.2015.2481364&partnerID=40&md5=5fd147098418eba05885c55a1fb13c6f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84962432285&doi=10.1109%2fTIE.2015.2481364&partnerID=40&md5=5fd147098418eba05885c55a1fb13c6f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84962432285&doi=10.1109%2fTIE.2015.2481364&partnerID=40&md5=5fd147098418eba05885c55a1fb13c6f


  

 

 

 

  

 

 

 

 

 

 

 

            

   

 

 

 

 

 

 

 
 

 

 

  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

https://www.scopus.com/inward/record.uri?eid=2-s2.0-84940652629&doi=10.1109%2fTPEL.2015.2391272&partnerID=40&md5=cef59fb6a338a58c00cc25b75588e3f7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84940652629&doi=10.1109%2fTPEL.2015.2391272&partnerID=40&md5=cef59fb6a338a58c00cc25b75588e3f7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84922901368&doi=10.1109%2fTII.2014.2363522&partnerID=40&md5=7d3cb9af2d8ea73c595a8c6b99a7848c
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84922901368&doi=10.1109%2fTII.2014.2363522&partnerID=40&md5=7d3cb9af2d8ea73c595a8c6b99a7848c
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84922901368&doi=10.1109%2fTII.2014.2363522&partnerID=40&md5=7d3cb9af2d8ea73c595a8c6b99a7848c
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84922901368&doi=10.1109%2fTII.2014.2363522&partnerID=40&md5=7d3cb9af2d8ea73c595a8c6b99a7848c
https://svv3vwjpi07.storage.googleapis.com/MDc4MDMxMTM3WA==07.pdf
https://svv3vwjpi07.storage.googleapis.com/MDc4MDMxMTM3WA==07.pdf
https://svv3vwjpi07.storage.googleapis.com/MDc4MDMxMTM3WA==07.pdf
https://svv3vwjpi07.storage.googleapis.com/MDc4MDMxMTM3WA==07.pdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-33947408038&doi=10.1109%2fTEC.2006.875777&partnerID=40&md5=28897830524c3c17515e774a6763e475
https://www.scopus.com/inward/record.uri?eid=2-s2.0-33947408038&doi=10.1109%2fTEC.2006.875777&partnerID=40&md5=28897830524c3c17515e774a6763e475
https://www.scopus.com/inward/record.uri?eid=2-s2.0-33947408038&doi=10.1109%2fTEC.2006.875777&partnerID=40&md5=28897830524c3c17515e774a6763e475
https://www.scopus.com/inward/record.uri?eid=2-s2.0-33947408038&doi=10.1109%2fTEC.2006.875777&partnerID=40&md5=28897830524c3c17515e774a6763e475
http://repository.ias.ac.in/106804/1/JPE%206-3-4.pdf
http://repository.ias.ac.in/106804/1/JPE%206-3-4.pdf
http://repository.ias.ac.in/106804/1/JPE%206-3-4.pdf
http://repository.ias.ac.in/106804/1/JPE%206-3-4.pdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-33847108064&doi=10.1109%2fPOWERI.2006.1632483&partnerID=40&md5=3d4bc4d2abb2508b0cce8a7d0b75aa59
https://www.scopus.com/inward/record.uri?eid=2-s2.0-33847108064&doi=10.1109%2fPOWERI.2006.1632483&partnerID=40&md5=3d4bc4d2abb2508b0cce8a7d0b75aa59
https://www.scopus.com/inward/record.uri?eid=2-s2.0-33847108064&doi=10.1109%2fPOWERI.2006.1632483&partnerID=40&md5=3d4bc4d2abb2508b0cce8a7d0b75aa59
https://www.scopus.com/inward/record.uri?eid=2-s2.0-33847108064&doi=10.1109%2fPOWERI.2006.1632483&partnerID=40&md5=3d4bc4d2abb2508b0cce8a7d0b75aa59
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34547582639&doi=10.1109%2fPEDES.2006.344245&partnerID=40&md5=ad17c1e2f7c964ef8995403cdd15f6ea
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34547582639&doi=10.1109%2fPEDES.2006.344245&partnerID=40&md5=ad17c1e2f7c964ef8995403cdd15f6ea
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34547582639&doi=10.1109%2fPEDES.2006.344245&partnerID=40&md5=ad17c1e2f7c964ef8995403cdd15f6ea
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34547582639&doi=10.1109%2fPEDES.2006.344245&partnerID=40&md5=ad17c1e2f7c964ef8995403cdd15f6ea
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34147150212&doi=10.1109%2fTPWRD.2007.893615&partnerID=40&md5=f1cf8eeb38a7ad2bcf2e0b68afd6b93f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34147150212&doi=10.1109%2fTPWRD.2007.893615&partnerID=40&md5=f1cf8eeb38a7ad2bcf2e0b68afd6b93f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34147150212&doi=10.1109%2fTPWRD.2007.893615&partnerID=40&md5=f1cf8eeb38a7ad2bcf2e0b68afd6b93f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34548232788&doi=10.1109%2fTEC.2007.899202&partnerID=40&md5=536fd5da865988396cbf68b82e82012b
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34548232788&doi=10.1109%2fTEC.2007.899202&partnerID=40&md5=536fd5da865988396cbf68b82e82012b
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34548232788&doi=10.1109%2fTEC.2007.899202&partnerID=40&md5=536fd5da865988396cbf68b82e82012b
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34548232788&doi=10.1109%2fTEC.2007.899202&partnerID=40&md5=536fd5da865988396cbf68b82e82012b
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34047151233&doi=10.1109%2fTPEL.2006.889903&partnerID=40&md5=38d817d2e2dbe6a425c8a476c68d996e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34047151233&doi=10.1109%2fTPEL.2006.889903&partnerID=40&md5=38d817d2e2dbe6a425c8a476c68d996e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34047151233&doi=10.1109%2fTPEL.2006.889903&partnerID=40&md5=38d817d2e2dbe6a425c8a476c68d996e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34047151233&doi=10.1109%2fTPEL.2006.889903&partnerID=40&md5=38d817d2e2dbe6a425c8a476c68d996e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-38349015079&doi=10.1109%2fTIE.2007.900332&partnerID=40&md5=77a862be21431052616c49577f717bde
https://www.scopus.com/inward/record.uri?eid=2-s2.0-38349015079&doi=10.1109%2fTIE.2007.900332&partnerID=40&md5=77a862be21431052616c49577f717bde
https://www.scopus.com/inward/record.uri?eid=2-s2.0-38349015079&doi=10.1109%2fTIE.2007.900332&partnerID=40&md5=77a862be21431052616c49577f717bde
https://www.scopus.com/inward/record.uri?eid=2-s2.0-38349015079&doi=10.1109%2fTIE.2007.900332&partnerID=40&md5=77a862be21431052616c49577f717bde
https://www.scopus.com/inward/record.uri?eid=2-s2.0-38349015079&doi=10.1109%2fTIE.2007.900332&partnerID=40&md5=77a862be21431052616c49577f717bde
https://www.scopus.com/inward/record.uri?eid=2-s2.0-49949109610&doi=10.1109%2fPEDS.2007.4487778&partnerID=40&md5=c2ad4a816931b692e8b7d73a5b25b743
https://www.scopus.com/inward/record.uri?eid=2-s2.0-49949109610&doi=10.1109%2fPEDS.2007.4487778&partnerID=40&md5=c2ad4a816931b692e8b7d73a5b25b743
https://www.scopus.com/inward/record.uri?eid=2-s2.0-49949109610&doi=10.1109%2fPEDS.2007.4487778&partnerID=40&md5=c2ad4a816931b692e8b7d73a5b25b743
https://www.scopus.com/inward/record.uri?eid=2-s2.0-49949109610&doi=10.1109%2fPEDS.2007.4487778&partnerID=40&md5=c2ad4a816931b692e8b7d73a5b25b743
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84951928390&doi=10.1109%2fPEDS.2015.7203484&partnerID=40&md5=9596ffb344297e00688b374dee91ebaf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84951928390&doi=10.1109%2fPEDS.2015.7203484&partnerID=40&md5=9596ffb344297e00688b374dee91ebaf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84951928390&doi=10.1109%2fPEDS.2015.7203484&partnerID=40&md5=9596ffb344297e00688b374dee91ebaf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84951928390&doi=10.1109%2fPEDS.2015.7203484&partnerID=40&md5=9596ffb344297e00688b374dee91ebaf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84951928390&doi=10.1109%2fPEDS.2015.7203484&partnerID=40&md5=9596ffb344297e00688b374dee91ebaf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015969993&doi=10.1080%2f03772063.2017.1305216&partnerID=40&md5=d7914c5b49de8ecf05f2f02ee5111943
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015969993&doi=10.1080%2f03772063.2017.1305216&partnerID=40&md5=d7914c5b49de8ecf05f2f02ee5111943
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015969993&doi=10.1080%2f03772063.2017.1305216&partnerID=40&md5=d7914c5b49de8ecf05f2f02ee5111943
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84962432285&doi=10.1109%2fTIE.2015.2481364&partnerID=40&md5=5fd147098418eba05885c55a1fb13c6f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84962432285&doi=10.1109%2fTIE.2015.2481364&partnerID=40&md5=5fd147098418eba05885c55a1fb13c6f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84962432285&doi=10.1109%2fTIE.2015.2481364&partnerID=40&md5=5fd147098418eba05885c55a1fb13c6f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84962432285&doi=10.1109%2fTIE.2015.2481364&partnerID=40&md5=5fd147098418eba05885c55a1fb13c6f
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/280804027_Application_of_Pulse_Doubling_in_Star-Connected_Autotransformer_Based_12-Pulse_AC-DC_Converter_for_Power_Quality_Improvement/links/55c7647a08aeb975674617ea/Application-of-Pulse-Doubling-in-Star-Connected-Autotransformer-Based-12-Pulse-AC-DC-Converter-for-Power-Quality-Improvement.pdf
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/280804027_Application_of_Pulse_Doubling_in_Star-Connected_Autotransformer_Based_12-Pulse_AC-DC_Converter_for_Power_Quality_Improvement/links/55c7647a08aeb975674617ea/Application-of-Pulse-Doubling-in-Star-Connected-Autotransformer-Based-12-Pulse-AC-DC-Converter-for-Power-Quality-Improvement.pdf
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/280804027_Application_of_Pulse_Doubling_in_Star-Connected_Autotransformer_Based_12-Pulse_AC-DC_Converter_for_Power_Quality_Improvement/links/55c7647a08aeb975674617ea/Application-of-Pulse-Doubling-in-Star-Connected-Autotransformer-Based-12-Pulse-AC-DC-Converter-for-Power-Quality-Improvement.pdf
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/280804027_Application_of_Pulse_Doubling_in_Star-Connected_Autotransformer_Based_12-Pulse_AC-DC_Converter_for_Power_Quality_Improvement/links/55c7647a08aeb975674617ea/Application-of-Pulse-Doubling-in-Star-Connected-Autotransformer-Based-12-Pulse-AC-DC-Converter-for-Power-Quality-Improvement.pdf
https://www.researchgate.net/profile/Rohollah_Abdollahi/publication/280804027_Application_of_Pulse_Doubling_in_Star-Connected_Autotransformer_Based_12-Pulse_AC-DC_Converter_for_Power_Quality_Improvement/links/55c7647a08aeb975674617ea/Application-of-Pulse-Doubling-in-Star-Connected-Autotransformer-Based-12-Pulse-AC-DC-Converter-for-Power-Quality-Improvement.pdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84864721544&doi=10.15676%2fijeei.2012.4.2.2&partnerID=40&md5=a92ef96d329dd2ba759115ae6c6a7abe
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84864721544&doi=10.15676%2fijeei.2012.4.2.2&partnerID=40&md5=a92ef96d329dd2ba759115ae6c6a7abe
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84864721544&doi=10.15676%2fijeei.2012.4.2.2&partnerID=40&md5=a92ef96d329dd2ba759115ae6c6a7abe
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84864721544&doi=10.15676%2fijeei.2012.4.2.2&partnerID=40&md5=a92ef96d329dd2ba759115ae6c6a7abe
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84867205079&partnerID=40&md5=12c0ae82d789d609742610e1cd175c0a
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84867205079&partnerID=40&md5=12c0ae82d789d609742610e1cd175c0a
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84867205079&partnerID=40&md5=12c0ae82d789d609742610e1cd175c0a
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84867205079&partnerID=40&md5=12c0ae82d789d609742610e1cd175c0a
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84860899782&doi=10.1109%2fPEDSTC.2012.6183368&partnerID=40&md5=62c875b1b913cba012cd4370b38b8457
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84860899782&doi=10.1109%2fPEDSTC.2012.6183368&partnerID=40&md5=62c875b1b913cba012cd4370b38b8457
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84860899782&doi=10.1109%2fPEDSTC.2012.6183368&partnerID=40&md5=62c875b1b913cba012cd4370b38b8457
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84860899782&doi=10.1109%2fPEDSTC.2012.6183368&partnerID=40&md5=62c875b1b913cba012cd4370b38b8457
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84860899782&doi=10.1109%2fPEDSTC.2012.6183368&partnerID=40&md5=62c875b1b913cba012cd4370b38b8457
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84897787317&doi=10.1016%2fS1665-6423%2814%2971611-6&partnerID=40&md5=574b9f4d183552451328566fb3ae777c
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84897787317&doi=10.1016%2fS1665-6423%2814%2971611-6&partnerID=40&md5=574b9f4d183552451328566fb3ae777c
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84897787317&doi=10.1016%2fS1665-6423%2814%2971611-6&partnerID=40&md5=574b9f4d183552451328566fb3ae777c
https://www.sciencedirect.com/science/article/pii/S1665642317300263
https://www.sciencedirect.com/science/article/pii/S1665642317300263
https://www.sciencedirect.com/science/article/pii/S1665642317300263
https://www.sciencedirect.com/science/article/pii/S1665642317300263
https://www.sciencedirect.com/science/article/pii/S1665642317300263
https://www.sciencedirect.com/science/article/pii/S1665642317300263
https://webstore.iec.ch/p-preview/info_iec61000-3-2%7Bed2.2%7Den_d.pdf
https://webstore.iec.ch/p-preview/info_iec61000-3-2%7Bed2.2%7Den_d.pdf
https://webstore.iec.ch/p-preview/info_iec61000-3-2%7Bed2.2%7Den_d.pdf
https://edisciplinas.usp.br/pluginfile.php/1589263/mod_resource/content/1/IEE%20Std%20519-2014.pdf
https://edisciplinas.usp.br/pluginfile.php/1589263/mod_resource/content/1/IEE%20Std%20519-2014.pdf
https://edisciplinas.usp.br/pluginfile.php/1589263/mod_resource/content/1/IEE%20Std%20519-2014.pdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84919704882&doi=10.1016%2fS1665-6423%2814%2970095-1&partnerID=40&md5=4cc2b773cbce6ddf431290b3de5689f7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84919704882&doi=10.1016%2fS1665-6423%2814%2970095-1&partnerID=40&md5=4cc2b773cbce6ddf431290b3de5689f7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84919704882&doi=10.1016%2fS1665-6423%2814%2970095-1&partnerID=40&md5=4cc2b773cbce6ddf431290b3de5689f7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-81855167093&doi=10.1007%2fs11431-011-4617-4&partnerID=40&md5=0c3b358361b5b4a60362489156f247d0
https://www.scopus.com/inward/record.uri?eid=2-s2.0-81855167093&doi=10.1007%2fs11431-011-4617-4&partnerID=40&md5=0c3b358361b5b4a60362489156f247d0
https://www.scopus.com/inward/record.uri?eid=2-s2.0-81855167093&doi=10.1007%2fs11431-011-4617-4&partnerID=40&md5=0c3b358361b5b4a60362489156f247d0
https://www.scopus.com/inward/record.uri?eid=2-s2.0-81855167093&doi=10.1007%2fs11431-011-4617-4&partnerID=40&md5=0c3b358361b5b4a60362489156f247d0
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84940652629&doi=10.1109%2fTPEL.2015.2391272&partnerID=40&md5=cef59fb6a338a58c00cc25b75588e3f7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84940652629&doi=10.1109%2fTPEL.2015.2391272&partnerID=40&md5=cef59fb6a338a58c00cc25b75588e3f7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84940652629&doi=10.1109%2fTPEL.2015.2391272&partnerID=40&md5=cef59fb6a338a58c00cc25b75588e3f7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84940652629&doi=10.1109%2fTPEL.2015.2391272&partnerID=40&md5=cef59fb6a338a58c00cc25b75588e3f7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84940652629&doi=10.1109%2fTPEL.2015.2391272&partnerID=40&md5=cef59fb6a338a58c00cc25b75588e3f7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84922901368&doi=10.1109%2fTII.2014.2363522&partnerID=40&md5=7d3cb9af2d8ea73c595a8c6b99a7848c
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84922901368&doi=10.1109%2fTII.2014.2363522&partnerID=40&md5=7d3cb9af2d8ea73c595a8c6b99a7848c
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84922901368&doi=10.1109%2fTII.2014.2363522&partnerID=40&md5=7d3cb9af2d8ea73c595a8c6b99a7848c
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84922901368&doi=10.1109%2fTII.2014.2363522&partnerID=40&md5=7d3cb9af2d8ea73c595a8c6b99a7848c

