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Fig. 1. Single diode model of solar PV.
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Table 2
Performance assessment on P&O, PSO and FPA based for simulation studies.

S. W Pattern Method Power from MPP curve Voltage at MPP Current at MPP Power at MPP Tracking speed
No configuration number (watts) (Volts) (Amps) (Watts) (sec)
1 45-2P Pattern (a) FPA 21228 335 6308 21226 0.523
PSO 359 5826 21220 b g
P&0O 3524 6422 2004 0.35
Pattern (b)  FPA 56.79 3737 21136 0.6
PSO 56.79 3721 209.12 1.6
P&0 3578 549 196.6 0.35
Pattern (c) FPA 74.66 1514 1131 0.47
PSO 74.66 1512 13 1.52
P&0O 34.12 3177 1014 0.75
Pattern (d)  FPA 5527 2143 1185 0.52
PSO 76.7 1.521 116.7 1.68
P&0O 3304 2904 9401 07
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S.No Parameter Value

1 Switching frequency 10KHz

2 Inductor 05 mH
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2 Power at MPP 55w

3 Short drauit current 3382A

B Open circuit voltage 205V

15 s

030l L al, PV alat, sly DC-DC Jase 5 obyz 6565 o5l 5 55 gl LEM 5y jomias Jolis als

09 g0 a5 Loady MPPT 2,580l colizal b 5 558 bagic ()57 S S5 50 515 5 by polie (555
o5 oo 03l TLP350 1 55 slydly 3,5 gl ol

FPA  PSO (loasy )53 Lgs o0 ke b 55k arnd slo (6,5 03l yo 5155y Lai (gl s soliciu

4S-2P 6SKL 55 5 5514 sl Lialeslail o 300 MS 6,15 S diges wglite ola; » canl o ploxi

16 s jo o wel cewsy P&O 3 PSOletsy; b 5 (oe ialel 3oyb 5IFPA il (g5le 4t alie

oley b FPA 0,630 5,k 5l oSl g0 yo j0. 0005 Jols ol jim pu FPA i) Lol 00l 00,41 17 4




Jsl 555 sl sy o0 5 SYsb oy L GMPP & 55 PSO g, L el 0ar; GMPP & 0.67,0.8

ol oal ety (oo polie 5 (S5 pgo oI by, 50 (g odem; 4 4 P&O g,

goz i ysNl 3 5l esliiul (sl 4zt g Giulejl ee ©j9anD C ale iz 55501 90 0 6PV sledily
Sy 456 0.410.42 15 sSlos Jlade a0 1,54 o FPA g, 50 ail oo avslie JB 5 5

F% 2 P&O Gy, 0 Jg 008 (oo 18en ity oy LIPSO 5005 (55l 4 aiile Joe (tolojl ol
ol oo oals Leil9 418 JSo 10 (0) 5 (@) slegSIl )58l cow zuls s . ol oo plo 4 Je slo ald
(D) s 5] s Galasl (i ol Ll 5o 00 il gy 2o s sl 5 B it 5 el
20 IS 0 was MPP @ ois s el oo aslo 4l 50 waw a0 351 jo el oas plosl 12 S5 (2)

cods oaly yioled




Aaly0 3 5 651 )0 197 4,08




sl 55,0 ST 2l il (gl (gaulS Il S S0 iSlas abii o,
] s (090 Sealiys @y 0508 iShao abai o) Bayb Sl el wds g 5550 sz e b cnly
g ® &g 2y kS 21 PV Gl wics b (adly Ll slp 1) o801 g8t og) ool 5ol (S
s iz ST ¢ winged Lol i, Sy 4o e 15250 Ll i b VIT olStils laisle 53505555
3,ls ‘531%0) 10 6l B PR Ve Ll s ale b PLINRLY L?QT 3.0 00 o)ﬂﬁ KW 2'1r°3-“"fr“’ Loy
F sln ilime il pleislo gl 525 9 0l hee oo 4 55, S0 0 el &5 PV (80l ol gl
S 9 by Sy a8 sl 53 B sl (655900 sl 50 G551 )0 297 Ao b)) ln &S T 0 0525
Gledyy b)) (e lzel Caz o ails adgi aelys 5 oads 038 (6551 Hlade (5 0 5 e sl el

i dmlie by 1,21 55 P & O,PSO

495 17[3@,410&,3@@ W05 odwlin g o8 5 )8 L MVG”OFG)Q&UQLAM fn oo G5l Ly

Al (oo e Sl 9>

W8l o G (Bolal D90 4 5g; Sy it Jolgd o calite lasSl cin oS g 45 sl ecnl 2 ogdle
Cawl 00l 03,91 D Jga ;0 abgy o ledol a5

28,5 )L 5 aalllae 3,50 PV slagill ans sl PV cimvisisisio gl 585 cond 02,5801 5 ,Shos ooy 2 pslaie &
A oy 21 IS5 48 g 0ads (55l 4y MATLAB 58 ey 5l eolawl L

555 ey FPA P & O PSOubiie clebs, b oo wolie 5 Lol el o oo & PV 603l
20,5 oanlie gaiy Jgozr § oyl cos MPP o 2 5 5llgecs 08

&S e 00,5 s MPPT dats sv s Slse g Of Lals Ol 98,050 e 0 FPA - g, 0 a8

23,5 eS8 oy el P & O3PSO o651 5 soliul




8
o

Power (watts)

Joltage (Volts)
0als (5y9) pez 0 Jgaz 10 0,651 3 5l eoliiwl b g g5 (il calisee o7 4 bgs o ledlbl aod321 IS
o

Table 6
Performance assessment on energy savings for FPA, PSO and P&0 methods.

Pattern Type of Maximum attainable Tracking Power Efficiency Units Income generated at Rs. 12/ Gapadty utilization
no method Power speed obtained generated unit factor

Pattern 1 FPA 1160 075 11596 9997 116 1392 056
PSO 163 11587 9989 116 1390 056
P&0 08 11483 9899 115 1378 055
Pattern 2 FPA 096 946.15 9999 095 1135 045
PSO 183 94538 9991 095 1134 045
P&0 035 814.82 86.11 081 978 039
Pattern 3 FPA 063 10843 9994 108 13.01 052
PSO 158 950.82 8763 095 1141 046
P&O 053 74729 6887 075 897 036
Pattern 4 FPA 109 1061.15 9992 106 1273 051
PSO 196 9915 9336 099 11.90 048
P&0 063 6948 6542 069 834 033
Pattern 5 FPA . 045 83452 9993 083 10.01 040
PSO 252 83296 9974 083 10.00 040
P&0 105 47786 5722 048 573 023
Pattern 6 FPA 1.1 516.32 9998 052 620 025
PSO 049 51593 9991 052 6.19 025
P&0 162 51381 92950 051 6.17 025
Pattern 7 FPA 065 958.52 9998 096 1150 046
PSO 214 9573 9985 096 1149 046
P&0 082 73768 7695 074 885 035
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