




-

]  

0

0 2

0

s

32 

DC 

AC 

PV 
source 

 

DC 

DC 

       
          Ki 
Kp+  --- 

                                                                

 
PWM 

  Intelligent 
controller 

+ 
   

- 

 

Ref. voltage 
 

e 

MAE Criteria evaluation 

Converter Inverter LC-filter 

[

0 4

]  

0 4

 

L
oad 1

 

>= 

10 KHz 
 

PI 

 

SA_Algorithm 
 Kp Ki 

Vo 

Vdc 

L
oad 2

 

L
oad 3

 Sw
it

ch
in

g 
si

gn
al

s 

[0
]s

  

[0
.0

2-
0.

04
]s

 

 
[0

.0
4-

0.
06

]s
 

 

s 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

e 

Inverter 

PWM 
generation 

 
PI controller 

SA-algorithm 
 

Kp Ki 

 Vo 

Vo* 

        
        

S1 

S4 

Voltage controller 

+     

      
Kp+--- L

oad 

s 
 

      
Ki 

 







V
ol

ta
ge

 (V
) 

400

300

200

100
 

0

-100

-200

-300

-400
0                 1                  2                  3                  4                  5                   6                  7                   8                  9 

Time (sec) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

 

 

0                    1                    2                   3                   4                  5                   6                      7                  8                   9 

Time (sec) 

10

8

6

4

2

0

-2

-4

-6

-8

-10

C
ur

re
nt

 (A
) 

x104 

400

300

200

100

0

 -100
 

      -200

-300

-400

V
ol

ta
ge

  (
V

) 

0                   1                   2                  3                  4                     5                  6                 7                      8                                       9 
Time (sec) x104 

Vo of VSI 
25th Io of VSI 



25

20

15

10

5

0

M
ag

 (%
 o

f f
un

da
m

en
ta

l)
 

0             20             40             60             80            100           120          140              160           180          200 

Harmonic order 

Fundamental (50Hz) = 5.518, THD = 2.835% 

M
ag

  (
%

 o
f f

un
da

m
en

ta
l)

 

0             20            40             60             80            100          120           140           160          180          200 

Harmonic order 

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Fundamental (50Hz) = 338.9, THD = 0.20% 



0              10                20                 30              40             50              60                    70               80              90            100 

Iteration 

5.0

4.9

4.8

4.7

4.6

4.5

4.4

4.3

4.2

4.1

4.0

O
bj

ec
ti

ve
 fu

nc
ti

on
 (M

A
E

) 

x10−3 

2.5(PI-SA) 

 
 

P I-PSO  

0.007

0.006

0.005

0.004

0.003

0.002

0.001

M
A

E
 

N =                     30                                 30 
Algorithms  

PI 






	660-669_Page_01
	660-669_Page_02
	660-669_Page_03
	660-669_Page_04
	660-669_Page_05
	660-669_Page_06
	660-669_Page_07
	660-669_Page_08
	660-669_Page_09
	660-669_Page_10

