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3, PSIM AlE#olAd 32+ = 8 & % 9o FaFo] ).

[0090]

PV BE 2 de 2ol gk stetu]ee] Abke [E 110 e} it
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Table 1: Simulation parameter
Category  Parameter Value
Prax 120W
Vmpp 337V
PV panel Ly 3.56A
BP MSX Ve 42.1V
120 | 3.87A
Shunt res. 10002
Series res. 0.0015 Q
C 22ufk
Power L 56uH
circuit Vo 48V
fow 100kHz
t 10kHz
bo 0.33902
Controller b -0.27764
C(z) b> 0.04862
a1 -1
az 0
[0091]
[0092] = 8o A9} 7re], obEL PID HAF7] C(s)7F NATLAB A 4% (s 1sotool) Abgate] AAE &, TAE WPPT B
871 C(z)= s—to—z =vQl Wl & g5Hnt. skr]e [F84] 8]l C(2)= 2x4(n=2)= AXFE™ L A5
%= [ 109 veRt gl
7374 8
by+bz "' +bz" +..+b z
C(z)= (m <n)
l+az'+a,z7 +..+a,z
[0093]
[0094] A4 e A e ENG0530 EEol wheh svlel [Feh 0lel A Abgstel WPT EES ZHste] 44
Atk HE $HE 29 WAl Walel Uld 3RO A F¥ AUFE(undershoot) S} 26 A Aol s &
A, 28 349 AR AREe 0.2 HFEY
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Psensedt
77 — Tm
[ B,

[0095] T’”

[0096] =10 A = 14 PO, A A5 INC B e AA] oo tid AlEdeld daks vekd ZRloltt

[0097] T 10 WX = 145 BAF 2% WE(irradiance change)?] A4 A8 2 %= $H& YeldH, A, B, C, D&
Z Ao wjgoln,

[0098] wowrge) A dlo] W F7b AFS A9, AT TP AYRAE olgd Hul ¥y 4 wEe o4
T 7HA AQ &0 I g 25 INC I vaE o, AlEdold Aie = 10 A = 140 =AE
of lth.

[0099] =10 WA &= 4ol E=AlE wkel o], BE e AH) o ARH(sec.) o2 FAET. AlEdoldE ZF
Ad LaelFol AHgE Fol s EF H2E E(SIO) -10000/n'Sh 25°C 2 0.Insec WEH A7kl A %
ATk, MPPT &2 whg-o] bgstsl Fo F4 =AUt

[0100] A7IA, P PV Sl 2RE & F Ade Ao =8 d8S UEHIL P PV S E2RH O #3723 dY
= YekdG. AlEdeld stEgel B 7hA Fad WA AR o] = 10 WA = 14004 A, B, C H DE
—;jl—}\]%‘:]' %Ej! @3491 9—7‘(1— Pmax - Pscnsc = Pcrror = —%—/\]‘Q——E}

[0101] Tl daelFe] HAEA, Peool diet My e A7ieh g 28 INCol tid FEl-Ale| 2 s EE 77t
0.02V 2 0.01% A=At st7]e] [& 219 Aol wam, & o] AA] oo wpg tXxE ®BAdd INC W
W Fe W vt oS dud Aes UERAT. P&O WA 1A 28 INC W2 G el A
we Efol dolNi AFES WE B ok, BE FuolA o =¥ 58 A U %S AURES U
et

¥ 2
Table 2: Comparission of system performance
Condition MPPT method ~ Undershoot 2% Oscillations ~ MPPT efficiency n
(% Ppv) Settling time (s)  at MPP (W) in steady state (%)
Star-up P&O 17.48 0.0022 2.0000 96.6
1002(;?ng Fixed step INC 17.52 0.0046 0.3380 92.9
T, =00046s  Proposed INC 1525 0.0021 0.0070 96.7
Irradiance P&O 5.83 0.0007 0.0880 99.51
1000—200W/m* " Fixed step INC 1.96 0.0014 0.0160 99.49
25°C
Proposed INC 11.77 0.0010 0.0026 99.78

[0102] Tm =0.25s P

[0103] ole} o], I wbgo] HA] 4o mE BAY T dYHEE o8 HAd HdEH F4 X (2000 A=
& YA" Y 7]eke] INC dagfgol 3. Ho A=A F3 42000014 PID tA" AEEHE W7
Aol2e AFoz 2Ase] Bk G4k ARt HES 2ASIL BAAL WPT) BIAU

[0104] Mg vpel o], & W o] AAl o= PSIM AlEdoldell A PO B a1 28] INCoF vluls Aek. vl 2o
MEw, Bouye] A ool WE waw FE AYEAS ol&d A AP F4 WS WPT obg e
¥ ohlel shE SelMe] A $442 & Ak

[0105] olfell A AW A 52 1 d dEA, & Bl £k Vs BokllA B AAS THx] A 2
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ol B EAoA HlojupH] = WA thke £ H wWyo] Jpedt Aotk wEha, 2 i)
ANE AA e B dhgo] Vs AR A 918 Aol ofyel Aislr] 93k Folal, o’k AAl oo
olale] H owdto] )& ALl WHeI7F A E = AL ofytl, B o] BE e ofle] ARl ok
axlojof 3k, 19l F53 MY el e BE VE AR B oubgo] Aol x3EE Aow diAE
ofof & Aoltr},
Roo] H9
[0106] 100: Hd) A= F4 Al 110: Efdg " 314 (PV pannel)
120: MPPT #|¢]7] 130: AW E
200: Ho A8d F=4 A 210: AWZYx
220: &4 A 2300 o8] AR
240: TAY BAE 250: F4 Ao 5
2601 A
=y
E9]
11)0 100 13)0
O o
PV panel DC +
- Battery
X DC B
MPPT duty
Controller
——120
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200
210— MEYUH CIXIE 2452 ——240
220— &4 Aue %% Hojs —250
230—— of2] A LR =458 ~——260
x93
Sampling kref=0
va["]
Veu _/_[n]. KV iy L e [l c A on 2 pwm Gate
ipy [t e PR — Pulse
@ ®
=r4
: T _l L T 1
————— nv L KYYY\ [ lo
3 AT P
| R oo - l
I || Ic I
| 1Y I
I + || + : I \"} 5
= Gate | . S
: Vs (—) : | cm va Pulse ] l
I || |
I | | |
| | | |
L R [ [ |
PV panel Boost converter
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» 1@ ol Locus Editor for Open Loop 1(0L1) % Open-Loop Bode Editor for Open Loop 1(0L1)
08 0.68 0.56 0.420 28.14

4r
0.91 ] 1
3t
-20
2T0.97
1 : 4 10| G.M:inf 1
i I 0~ Freq: NaN
2604 1+048e+036e+034e+032e+03 o Stable loop
: ; : : . 3 &0
45
-1 P.M.: 93 deg
o | Freq:52.5 Hz ]

-2

08" o.sal 0.56 0.420.28.14

-8 5 4 2
Res Axs w104 Fraquency (Hz)

Iml Compensator Editor |WTUM\’_JMEMI Automa

Compensator
3.4e-05s; 0.00013
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Step Response
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806 1
2
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\
02r \ 1
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Pmax Psense Peff Perror
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Perror
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Pmax Psense Perror Peff
140 |--rrreeeemerroreneee feensaensennasaensesions L femseeraneracanaanennad
120 ENAWANAWAWAWLVA ....................... .......................
100 - _______________________ _______________________
80 W e eooerrraamne——n] B e e
60 ____________________________________________________________________________________________
Vg | SNSRI NIRRT ISTRIFIRETRSETPI. SUSO PP,
200 o~ ~ ~ ~ -
0 . ; :
0 0.002 0.004 0.006 0.008
Pmax Psense Perror Peff
---------------------------------------------- e
0 0.002 0.004 0.006 0.008
Pmax Psense Perror Peff
....................... As
LY 87 R e . .
0 0.002 0.004 0.006 0.008

_20_



i P

Energy Conversion
_l Circuit Laboratory

0.032 0.034 0.036 0.038 0.04
Pmax Psense Perror Peff
. T D, . W S
_________________ s R R T
____________ f\/\__
032 0.034 0.036 0.038 0.04

0.038 0.04

_21_

S=S0ol 10-1945620



i P

Energy Conversion

_l Circuit Laboratory SES53d 10-1945620

Pmax Psense Perror

40
35
30
25
200.

Pmax Psense Perror

0.076 0.078 0.08
Pmax Psense Perror

_22_



i P

Energy Conversion

_l Circuit Laboratory SES53d 10-1945620

EH14

Pmax Psense Peff Perror

0.236 0.24 0.244 0.248

Pmax Psense Peff Perror

0.236 0.24 0.244 0.248

Pmax Psense Peff Perror

_23_



