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Research on an improved B-based variable step MPPT algorithm
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Abstract: The current research on maximum power point tracking (MPPT) methods for photovoltaic power system
application is reviewed. In order to solve the tradeoff between the steady-state efficiency and dynamic efficiency for the
conventional MPPT algorithms, this paper proposes an improved -based variable step MPPT method. Based on the curve
of B-V, the proposed method utilizes two different scaling factors for the solar irradiation increasing and decreasing.
Therefore, the proposed method realizes the fast tracking MPP and eliminates misjudgments during the transient stage.
Furthermore, the proposed method also realizes zero oscillation during the steady-state stage. In order to show the
advantages of the propose method, the simulation analysis of main MPPT methods is carried out in Matlab/Simulink.
Furthermore, an experimental prototype by using dSPACE and Solar Array Emulator is built and tested. The simulation
and experimental results verify the advantages of the proposed algorithm including zero oscillation in steady state and fast
tracking for dynamics.

This work is supported by National Natural Science Foundation of China (No. 51407145) and the State Key
Laboratory of Electrical Insulation and Power Equipment (No. EIPE15203).

Key words: maximum power point tracking (MPPT); variable step; fast tracking MPP; zero oscillation

0 33

K FH BERE A TS 12 Hh Ay A —Fh R B
TRREE A, (H T ORRBE S 2 B SR FLER BTN %
W' R s R Bl B s, i . R 2
S P AR A DR e Sz N AR

HEEWE: BEAAFFLEAE (51407145); dAHikEwA%
Y% ERELFHE EIPEL5203) K8

B DU, FEATAT AR RIS T Sl KD
AR ER(MPPT) fi 4514y 3200,
SCHRRGE T T %R0 MPPT 5230, h It

DRI, FEATT LI P ,Eﬂ BRI A
IS XUL? DRI E . W ILAT B 5k

(Perturb and Observe, P&O0)™, JI€1113%(Hill Climbing,

HC)P! #1 Hy, 5 1% & 725 (Incremental  Conductance ,

INC)“O’“]O 58K R RIS R s HL S
, AHHE S FEA LU = 1) KSR AEAE D)



PRA, AF

HT BSH AR LK MPPT #HilHT - 59 -

SYERERIFRSMERINT G 2) MR EIRE
T, HANAE MPP LR 3) MouimE It
i, Heas kb,

SFARSKINT, BT HRK RN LR
REEFII P-D !> ek P-v g™ I K L gl
RECN A BTN, IR T 2 S KA sh S
RERIFRASTEBEM G o & LI SO ¥ & M TE L
:(Modified Adaptive Hill Climbing, MAHC)" 2145
5K ) v, 5 1 B i (Variable Step Size Incremental
Conductance, VSSINC)!™!, fHAE, fifi ¥ & HA5] &
K N ST S KL A, g N At
K, 231E MPP BTG s8R 3. Bk, Faasiy
R ANV Nt (1S, MRS TR
U MPP IR, PR AARIF R 1/ i 5 ma i S
B W, BARRESKMN, HERGEDAE
MPP [HEHtsl, mEdiize. Hoh, MR
TR, A R T,

N T e e D KRR D K SR 1 B O
AR AL, A Fhud 3L T p 35
(AR SR ISV LS AN 43, BVt i) Beta
PRI (1) P&O Vo MIEETAEZE Beta 3517,
Pt Beta vAFETHIB-V ML dT, X6 R R T
THRIF BRI RIS R /N 1 L) R 5 N, AT 5K
PR K B 218 B FLIRE G I o SO P&O
IETFALLE P&O k10 = R i ke b = o
R IR L R s, AT R T $shisib T h
HFE.

N T BAF ARSI, A e Matlab/
Simulink V- & N X AELE LG E 2K P&O
P A 17A8 5K VSSINC ¥2: UL K A 45 1) Beta vE1E
ITRGE, RIS AT dSPACE HIA B g 4 471 K40
BRPA I TSP A o R RIS 45 AT
b, S0NE T ARSI .

1 ETp5H8) MPPT B R1E

AN F—R i MPPT 832, ASCHHH MPPT
LB B P AR & B A 2 DR 148 1k,
MRS

B=(I/V)=cxV (1)
A Vo T h PV RS B ERTEER; ¢ 2
AEHOTIE e=q/(NAKTD)KH . HRFER-mE 1
7R

EEESEA, RIS ORI, R
R BEIAEF T A 51 Bain A B RIS RN, SRR L
K 1()FTr . WS BRIMEAAESLYE A, BRI B SR

FRGE AR S0 MPP, WD) 42 ek (1) Beta V217,
WE 10)FR. R BIUE RS TAE f4EiE MPP,
B D 4 2 ) P&O 75, SFEAIE 1(c)FTr.

Y 22 03 (K Betaik VI S0 P& O

(a) HER

ﬁ@&

\ 4 A 4

AD =N x(B,) AD = Nyx(BiBy)

Counter =0

(b) k) Betaik

A

AT B PH K Dinia o TN YRS
Dy=Ds HiD:=D; SN ES P&O:
Counter =0 | | Counter ++ | | AD=0 | l Counter =0 |

(c) B IP&OE
1 BT pSEHI MPPT L RiZE
Fig. 1 Flow chart of the proposed MPPT algorithm
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Fig. 2 Load line on I-V curve and its corresponding 3-V curve
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Fig. 6 Simulation comparison of various MPPT
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