
 

 

 

 

 
 

Journal of Applied Research 
and Technology 

 

www.jart.icat.unam.mx 
Journal of Applied Research and Technology 17 (2019) 285-296 

 

 
 

K. Kanimozhia*, B. Raja Mohamed Rabib 

 

 

 

 

 

 

 

 

                                             

 

                                                                                                                                      
 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

file:///C:/Users/KM/Desktop/REVISTA%20CCADET/dx.doi.org/10.1016/j.jart.2017.01.013
http://www.jart.icat.unam.mx/
http://www.jart.icat.unam.mx/


 

 

 

β

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

L1

C1
L2

C2

VoSVin

Lr

Cs
Cr

D

Ds3

Ds2

Ds1

3

5

6

 L1

C1

L2

C2 Load

VoVin

D

1

2 5

6

4

3

S

 

  

 

   

  

 

 

  

  

  

 

 

  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

 

 

 

 

L1

C1
L2

C2

VoSVin

Lr

Cs
Cr

D

Ds3

Ds2

Ds1

3

5

6

≤ ≤

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

            

            

  



 

 

≤ ≤

≤ ≤

≤ ≤

≤ ≤

≤ ≤

≤ ≤

Vg

Vin

IL1

ILr

Vcs

Vcr

t1 t2 t3 t4 t5 t6 t7 t8

 

sh

pvse

pv

V

IRV

ophpv
R

IR
VeIII T

pvsepv




















1

 

Iph
D1

Rse

Rsh RL

Ipv

Vpv

  

 

  

 
 



 

 

0 5 10 15 20 25 30 35 40
0

1

2

3

4

5

6

7

8

9

10

Voltage in volt

C
u
rr

e
n
t 

in
 a

m
p

 

 

1000 w/m2

800 W/m2

600 W/m2

400 W/m2

200 W/m2

0 5 10 15 20 25 30 35 40 45 50
0

20

40

60

80

100

120

140

160

180

200

Voltage in volt

P
o
w

e
r 

in
 w

a
tt

 

 

1000 w/m2

800 W/m2

600 W/m2

400 W/m2

200 W/m2

 

 

 

 

 

  

 

 



 

 

 

 

 

Begin Improved P&O

algorithm

Measure V(k)  and I(k)

      

     

     

 
 
   

     1

1
*

1

1

*

2

2












kRkRkR

D

D

kI

kV
kR

kVkVkV

kPkPkP

kIkVkP

LLL

L

 0 LR

 
0





V

P

 0V

 0&  VP

 0&  VP
 0V

No
Yes

No Yes

No

Yes

Decrease

Module

voltage

Decrease

Module

voltage

Increase

Module

voltage

Yes

No

Increase

Module

voltage

Decrease

Module

voltage

Yes

Yes

No

Increase

Module

voltage

Update History

V(k-1)=V(k),

P(k-1)=P(k)  
 

 

 

 

 

  i

N

i

iN xkxxxfS 



1

21 ........,

 

 

  uDCxBAxx 




  
 

 

 

  

 

 



 

 

24

23

2

11

L

C

refpv

L

ix

vx

vvx

ix









22

2

11

1
4

2

3

1

1
2

21

4
2

11

1
1

1

1

C

i

RC

v
x

LRL

x
x

C

v
x

v
L

x
x

C

v

L

v
i

C

x
x

LRL

x
x

pv

in

ref

diff

o

ref

oref

pv

outdiff

















refL iiS  1  

    dttvvkvvki pvrefipvrefpL   1

 

2

3
4

2

4
3

1

1
2

1

2

11

1
1

1

L

x
x

C

x
x

v
L

x
x

i
L

v
x

LRL

x
x

ref

pv

ref

diff

















 TCLrefpvL vivvix 22 ,,, 

































0
1

00

1
000

000
1

00
11

2

2

1

11

L

C

L

LRL

A

in

























0

0

0
1L

v

B

ref

 

































00
11

1
000

0000

1
000

11

2

2

inRLL

C

C

C

































22

2

0

2

0

0

C

i

RC

v

C

v

C

v

D

pv

in

ref

 

     0,
2

1   u
H

dttvvkvvki pvrefipvrefpL

 

     1,
2

1   u
H

dttvvkvvki pvrefipvrefpL

     pvkrefk vvke 
 

 

         11   kpkciprefkrefk ekeTkkII
   

 

 

  



 

 

 

  1
2

0
2

1

1





u
H

Ii

u
H

Ii

refkL

refkL

 

 

 

 

 

 

  

 

 

 



 

 

 

 

  

 

 

. 

 

 



 

 

 

 

  

 

 

 



 

 

 

 
 

 

 

 

            

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

  

 

 

 

 

            

 

 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

https://www2.scopus.com/inward/record.uri?eid=2-s2.0-36549030374&doi=10.1016%2fj.renene.2007.03.002&partnerID=40&md5=d242c97c625a0391b73c3c9fdbfa86ca
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-36549030374&doi=10.1016%2fj.renene.2007.03.002&partnerID=40&md5=d242c97c625a0391b73c3c9fdbfa86ca
http://www.sciencedirect.com/science/article/pii/S1364032113001111
http://www.sciencedirect.com/science/article/pii/S1364032113001111
http://www.sciencedirect.com/science/article/pii/S1364032113001111
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-79954534579&doi=10.1109%2fTIE.2010.2051930&partnerID=40&md5=35d58ad7e94215986b1a495564261bf0
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-79954534579&doi=10.1109%2fTIE.2010.2051930&partnerID=40&md5=35d58ad7e94215986b1a495564261bf0
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-77953601197&doi=10.1109%2fTIE.2009.2035459&partnerID=40&md5=940b94ce87374510dd25ff3536216fd3
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-77953601197&doi=10.1109%2fTIE.2009.2035459&partnerID=40&md5=940b94ce87374510dd25ff3536216fd3
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-55349127021&doi=10.1016%2fj.solmat.2008.06.020&partnerID=40&md5=aa553699c5d0c8f895034fa50c34dabd
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-55349127021&doi=10.1016%2fj.solmat.2008.06.020&partnerID=40&md5=aa553699c5d0c8f895034fa50c34dabd
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-55349127021&doi=10.1016%2fj.solmat.2008.06.020&partnerID=40&md5=aa553699c5d0c8f895034fa50c34dabd
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-22944480226&doi=10.1109%2fTPEL.2005.850975&partnerID=40&md5=151c13c3cd4796c5c7f46f76e099f872
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-22944480226&doi=10.1109%2fTPEL.2005.850975&partnerID=40&md5=151c13c3cd4796c5c7f46f76e099f872
http://www.sciencedirect.com/science/article/pii/S0038092X05002550
http://www.sciencedirect.com/science/article/pii/S0038092X05002550
http://www.sciencedirect.com/science/article/pii/S0038092X05002550
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-79952847905&doi=10.1109%2fTVT.2011.2106527&partnerID=40&md5=6e162cdebf6b4ce0e115707cac47f4d0
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-79952847905&doi=10.1109%2fTVT.2011.2106527&partnerID=40&md5=6e162cdebf6b4ce0e115707cac47f4d0
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-2942711829&doi=10.1109%2fLPEL.2004.828444&partnerID=40&md5=30fcc8d07b83172d7a36e5cf5578367b
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-2942711829&doi=10.1109%2fLPEL.2004.828444&partnerID=40&md5=30fcc8d07b83172d7a36e5cf5578367b
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-2942711829&doi=10.1109%2fLPEL.2004.828444&partnerID=40&md5=30fcc8d07b83172d7a36e5cf5578367b
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84942319644&partnerID=40&md5=acaa57aa9539238a60ab43985d83d378
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84942319644&partnerID=40&md5=acaa57aa9539238a60ab43985d83d378
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84942319644&partnerID=40&md5=acaa57aa9539238a60ab43985d83d378
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84964292008&partnerID=40&md5=005ca305aca473e85a3561e5aaa7bbd0
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84964292008&partnerID=40&md5=005ca305aca473e85a3561e5aaa7bbd0
https://pdfs.semanticscholar.org/3ccd/2892acdb0d5c1a1d3d7cc9b7e5c41dd41713.pdf
https://pdfs.semanticscholar.org/3ccd/2892acdb0d5c1a1d3d7cc9b7e5c41dd41713.pdf
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-33645707855&doi=10.1109%2fTIE.2006.870669&partnerID=40&md5=cb678f28cb4fc91cd827bec5410fb5e0
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-33645707855&doi=10.1109%2fTIE.2006.870669&partnerID=40&md5=cb678f28cb4fc91cd827bec5410fb5e0
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-33645707855&doi=10.1109%2fTIE.2006.870669&partnerID=40&md5=cb678f28cb4fc91cd827bec5410fb5e0
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84872530499&doi=10.1016%2fj.solener.2012.11.017&partnerID=40&md5=7c85fa57ca5d44948f55c4cdfce6cad4
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84872530499&doi=10.1016%2fj.solener.2012.11.017&partnerID=40&md5=7c85fa57ca5d44948f55c4cdfce6cad4
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84872530499&doi=10.1016%2fj.solener.2012.11.017&partnerID=40&md5=7c85fa57ca5d44948f55c4cdfce6cad4
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84872530499&doi=10.1016%2fj.solener.2012.11.017&partnerID=40&md5=7c85fa57ca5d44948f55c4cdfce6cad4
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84889258557&doi=10.1109%2fTII.2012.2220372&partnerID=40&md5=b33d757b1f6604a19d7324451e65a895
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84889258557&doi=10.1109%2fTII.2012.2220372&partnerID=40&md5=b33d757b1f6604a19d7324451e65a895
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84889258557&doi=10.1109%2fTII.2012.2220372&partnerID=40&md5=b33d757b1f6604a19d7324451e65a895
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84894063678&doi=10.1109%2fTIE.2013.2279361&partnerID=40&md5=3df3c087e9b739d8b8f0ae964d2ffdb4
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84894063678&doi=10.1109%2fTIE.2013.2279361&partnerID=40&md5=3df3c087e9b739d8b8f0ae964d2ffdb4
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-1542346035&doi=10.1109%2fTEC.2003.821837&partnerID=40&md5=bbed3df39427dee5272dd3eba958b7ee
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-1542346035&doi=10.1109%2fTEC.2003.821837&partnerID=40&md5=bbed3df39427dee5272dd3eba958b7ee
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-1842535962&doi=10.1109%2fTPEL.2003.823196&partnerID=40&md5=498a2859c04572937b96777e95725b83
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-1842535962&doi=10.1109%2fTPEL.2003.823196&partnerID=40&md5=498a2859c04572937b96777e95725b83
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-1842535962&doi=10.1109%2fTPEL.2003.823196&partnerID=40&md5=498a2859c04572937b96777e95725b83
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-0023399530&doi=10.1109%2fTCS.1987.1086242&partnerID=40&md5=26d6a5dc92b676c54ac7fa55e84e1e8c
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-0023399530&doi=10.1109%2fTCS.1987.1086242&partnerID=40&md5=26d6a5dc92b676c54ac7fa55e84e1e8c
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-0035442595&doi=10.1109%2f63.949491&partnerID=40&md5=56ebdd729f47de663468c446e9ad149d
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-0035442595&doi=10.1109%2f63.949491&partnerID=40&md5=56ebdd729f47de663468c446e9ad149d
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84863174196&doi=10.1109%2fTPEL.2011.2126024&partnerID=40&md5=89798ddc9ba8de44f94dd9b1f2755143
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-84863174196&doi=10.1109%2fTPEL.2011.2126024&partnerID=40&md5=89798ddc9ba8de44f94dd9b1f2755143
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-8744252386&doi=10.1109%2fPESC.2004.1355417&partnerID=40&md5=cfa778a9d7cda2fe3e0ae6f8f199d9eb
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-8744252386&doi=10.1109%2fPESC.2004.1355417&partnerID=40&md5=cfa778a9d7cda2fe3e0ae6f8f199d9eb
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-0345830364&doi=10.1016%2fj.solener.2003.08.038&partnerID=40&md5=5777fd910010bbce931f52bb5e6192a8
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-0345830364&doi=10.1016%2fj.solener.2003.08.038&partnerID=40&md5=5777fd910010bbce931f52bb5e6192a8
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-0345830364&doi=10.1016%2fj.solener.2003.08.038&partnerID=40&md5=5777fd910010bbce931f52bb5e6192a8
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-80455156362&doi=10.1109%2fTIE.2011.2141095&partnerID=40&md5=a345d944db5923851616f39f2df070ec
https://www2.scopus.com/inward/record.uri?eid=2-s2.0-80455156362&doi=10.1109%2fTIE.2011.2141095&partnerID=40&md5=a345d944db5923851616f39f2df070ec

