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1. Introduction 



 

 

 

𝑉𝑠 = 𝑅𝑠𝑖𝑠 +
𝑑𝜆𝑠

𝑑𝑡

𝑟𝑟𝑖𝑟 +
𝑑𝜆𝑟

𝑑𝑡
− 𝑗𝜔𝑟𝜆𝑟 = 0

𝜓𝑠 = 𝐿𝑠𝑖𝑠 + 𝐿𝑚𝑖𝑟

𝜓𝑟 = 𝐿𝑟𝑖𝑟 + 𝐿𝑚𝑖𝑠

𝑇𝑒 = 1.5𝑃(𝜆𝑠𝑑𝑖𝑠𝑞 − 𝜆𝑠𝑞𝑖𝑠𝑑)

D𝑜𝑟𝑌



2  Problem Formulation of Open-

Ended Induction Motor Fed by 

Dual Inverter  
𝑉𝑠1 =

2

3
(𝑉𝑎10 + 𝑉𝑏10𝑒

𝑗
2𝜋
3 + 𝑉𝑐10𝑒

𝑗
4𝜋
3 )

𝑉𝑠2 =
2

3
(𝑉𝑎20 + 𝑉𝑏20𝑒

𝑗
2𝜋
3 + 𝑉𝑐20𝑒

𝑗
4𝜋
3 )

𝑉𝑠 = 𝑉𝑠1 − 𝑉𝑠2



𝑣𝑐1𝑁 =
𝑣A1𝑁 + 𝑣B1𝑁 + 𝑣C1𝑁

3

𝑣𝑐2𝑁 =
𝑣A2𝑁 + 𝑣B2𝑁 + 𝑣C2𝑁

3

.  

−𝑉𝑑𝑐

2

−𝑉𝑑𝑐

3

−𝑉𝑑𝑐

6

0 𝑉𝑑𝑐

6

𝑉𝑑𝑐

3

𝑉𝑑𝑐

2

𝑖𝑜 =
𝑉𝑜

𝑅𝑠 + 𝑗𝜔𝐿𝑜



𝑉𝑜 =
1

3
(𝑉𝑎10 − 𝑉𝑎20 + 𝑉𝑏10 − 𝑉𝑏20 + 𝑉𝑐10

− 𝑉𝑐20)

[

𝑣𝑒𝑚𝑓1,𝑎

𝑣𝑒𝑚𝑓1,𝑏

𝑣𝑒𝑚𝑓1,𝑐

] =

[
 
 
 
 
 

𝑣𝑒𝑚𝑓1sin⁡(Φ𝑒 + 𝜋)

𝑣𝑒𝑚𝑓1sin⁡ ((Φ𝑒 + 𝜋) −
2𝜋

3
)

𝑣𝑒𝑚𝑓1sin⁡ ((Φ𝑒 + 𝜋) −
4𝜋

3
)
]
 
 
 
 
 

[

𝑣𝑒𝑚𝑓3,𝑎

𝑣 3,𝑏

𝑣𝑒𝑚𝑓3,𝑐

] = [

𝑣𝑒𝑚𝑓3sin⁡(3(𝜃𝑒 + 𝜋))

𝑣𝑒𝑚𝑓1sin⁡(3(𝜃𝑒 + 𝜋) − 𝜃3)

𝑣𝑒𝑚𝑓1sin⁡(3(𝜃𝑒 + 𝜋) − 𝜃3)

]

𝑣𝑒𝑚𝑓,0 = ∑  

𝑖=𝑎,𝑏,𝑐

(𝑣𝑒𝑚𝑓1,𝑖 + 𝑣𝑒𝑛𝑓3,𝑖)

= −3𝑉𝑒𝑚𝑓3(3𝜃𝑒 + 𝜃3)



3 Conception of multi-objective 

GA based SHE-PWM  

𝑣(𝜔𝑡) = ∑  

∞

𝑛=1

(𝑎𝑛cos⁡(𝑛𝜔𝑡)

+ 𝑏𝑛sin⁡(𝑛𝜔𝑡))

𝑣(𝜔𝑡) = ∑  

∞

𝑛=1

𝑏𝑛sin⁡(𝑛𝜔𝑡)

ω

𝑏𝑛 =
2𝑉𝑑𝑐

𝑛𝜋
[2∑  

𝑁

𝑗=1

(−1)𝑗−1cos⁡ 𝑛𝛼𝑗 − 1]

α α α

−∑  

𝑁

𝑗=1

(−1)𝑗cos⁡(𝛼𝑗) =
2 + 𝑀𝜋

4

− ∑  

𝑁

𝑗=1

(−1)𝑗cos⁡(𝑛𝛼𝑗) = 0.5… (12)

𝑥̅ =

(𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑛⁡)

𝐺(𝑥̅) =

(𝑔1(𝑥1̅̅̅), 𝑔2(𝑥2̅̅ ̅), 𝑔3(𝑥3̅̅ ̅), … , 𝑔𝑝(𝑥𝑛̅̅ ̅))

𝑃𝑠 = {𝑥ÎW$𝑥′ÎW: 𝐹(𝑥′)£𝐹(𝑥)}.



2  

3  

4 Proposed scheme for 

modelling of double VSI FED 

OEW-IM 

∗ (



Cos(1𝛼1
𝐴) − Cos(1𝛼2

𝐴) + Cos(1𝛼3
𝐴) = (2 + 𝑀𝜋)

𝐶os⁡(1𝛼1
𝐵) − 𝐶os⁡(1𝛼2

𝐵) + Cos⁡(1𝛼3
𝐵) = (2 + 𝑀𝜋)

[Cos(3𝛼1
𝐴) − Cos(3𝛼2

𝐴) + Cos(3𝛼3
𝐴)] + [Cos(3𝛼1

𝐵) − Cos(3𝛼2
𝐵) + Cos(3𝛼3

𝐵)] =

[Cos(5𝛼1
𝐴) − Cos(5𝛼2

𝐴) + Cos(5𝛼3
𝐴)] + [Cos(5𝛼1

𝐵) − Cos(5𝛼2
𝐵) + Cos(5𝛼3

𝐵)]]

⁡[Cos(7𝛼1
𝐴) − Cos(7𝛼2

𝐴) + Cos(7𝛼3
𝐴)] + [Cos(7𝛼1

𝐵) − CCos(7𝛼2
𝐵) + Cos(7𝛼3

𝐵)]

[Cos⁡(9𝛼1
𝐴) − Cos⁡(9𝛼2

𝐴) + Cos⁡(9𝛼3
𝐴)] + [Cos⁡(9𝛼1

𝐵) − Cos⁡(9𝛼2
𝐵) + Cos⁡(9𝛼3

𝐵)]

a1
𝐴, a2

𝐴, a3
𝐴&a1

𝐵, a2
𝐵 , a3

𝐵



cos(1𝛼1
𝐴) − cos(1𝛼2

𝐴) + cos(1𝛼3
𝐴) − cos(1𝛼4

𝐴) + cos(1𝛼5
𝐴) = (2 + 𝑀𝜋)/4

cos(1𝛼1
𝐵) − cos(1𝛼2

𝐵) + cos(1𝛼3
𝐵) − cos(1𝛼4

𝐵) + cos(1𝛼5
𝐵) = (2 + 𝑀𝜋)/4

[cos⁡(3𝛼1
𝐴) − cos⁡(3𝛼2

𝐴) + cos⁡(3𝛼3
𝐴) − cos⁡(3𝛼4

𝐴) + cos⁡(3𝛼5
𝐴)] +

[cos⁡(3𝛼1
𝐵) − cos⁡(3𝛼2

𝐵) + cos⁡(3𝛼3
𝐵) − cos⁡(3𝛼4

𝐵) + cos⁡(3𝛼5
𝐵)] = 1

[cos⁡(5𝛼1
𝐴) − cos⁡(5𝛼2

𝐴) + cos⁡(5𝛼3
𝐴) − cos⁡(5𝛼4

𝐴) + cos⁡(5𝛼5
𝐴)] +

[cos⁡(5𝛼1
𝐵) − cos⁡(5𝛼2

𝐵) + cos⁡(5𝛼3
𝐵) − cos⁡(5𝛼4

𝐵) + cos⁡(5𝛼5
𝐵)] = 1

[cos⁡(7𝛼1
𝐴) − cos⁡(7𝛼2

𝐴) + cos⁡(7𝛼3
𝐴) − cos⁡(7𝛼4

𝐴) + cos⁡(7𝛼5
𝐴)] +

[cos⁡(7𝛼1
𝐵) − cos⁡(7𝛼2

𝐵) + cos⁡(7𝛼3
𝐵) − cos⁡(7𝛼4

𝐵) + cos⁡(7𝛼5
𝐵)] = 1

[cos⁡(9𝛼1
𝐴) − cos⁡(9𝛼2

𝐴) + cos⁡(9𝛼3
𝐴) − cos⁡(9𝛼4

𝐴) + cos⁡(9𝛼5
𝐴)] +

[cos⁡(19𝛼1
𝐵) − cos⁡(9𝛼2

𝐵) + cos⁡(9𝛼3
𝐵) − cos⁡(9𝛼4

𝐵) + cos⁡(9𝛼5
𝐵)] = 1

[cos⁡(11𝛼1
𝐴) − cos⁡(11𝛼2

𝐴) + cos⁡(11𝛼3
𝐴) − cos⁡(11𝛼4

𝐴) + cos⁡(11𝛼5
𝐴)] +

[cos⁡(11𝛼1
𝐵) − cos⁡(11𝛼2

𝐵) + cos⁡(11𝛼3
𝐵) − cos⁡(11𝛼4

𝐵) + cos⁡(11𝛼5
𝐵)] = 1

[cos⁡(13𝛼1
𝐴) − cos⁡(13𝛼2

𝐴) + cos⁡(13𝛼3
𝐴) − cos⁡(13𝛼4

𝐴) + cos⁡(13𝛼5
𝐴)] +

[cos⁡(13𝛼1
𝐵) − cos⁡(13𝛼2

𝐵) + cos⁡(13𝛼3
𝐵) − cos⁡(13𝛼4

𝐵) + cos⁡(13𝛼5
𝐵)] = 1

[cos⁡(15𝛼1
𝐵) − cos⁡(15𝛼2

𝐵) + cos⁡(15𝛼3
𝐵) − cos⁡(15𝛼4

𝐵) + cos⁡(15𝛼5
𝐵)] = 1

[cos⁡(17𝛼1
𝐴) − cos⁡(17𝛼2

𝐴) + cos⁡(17𝛼3
𝐴) − cos⁡(17𝛼4

𝐴) + cos⁡(17𝛼5
𝐴)] +

[cos⁡(17𝛼1
𝐵) − cos⁡(17𝛼2

𝐵) + cos⁡(17𝛼3
𝐵) − cos⁡(17𝛼4

𝐵) + cos⁡(17𝛼5
𝐵)] = 1

a1
𝐴, a2

𝐴, a3
𝐴, a4

𝐴, a5
𝐴&a1

𝐵, a2
𝐵, a3

𝐵, a4
𝐵 , a5

𝐵
4  

5 Simulation Results  









6 Conclusions  
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