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Improved incremental conductance method for maximum power tracking in
photovoltaic power generation

CHENG Zixia', DING Qingbo', CHAI Xuzheng®
(1. School of Electrical and Information Engineering, Zhengzhou University, Zhengzhou 450001, China;
2. State Grid Xuchang Power Supply Company, Xuchang 461000, China)

Abstract: The traditional incremental conductance method has two main shortcomings: its internal parameters cannot
adapt to changes in external irradiance, and it tends to make misjudgments during irradiance variations. Thus this paper
proposes an improved incremental conductance method based on irradiance pre-grouping and voltage change trend
discrimination. First, the optimal parameters of the algorithm in each group are pre-calculated by pre-grouping the
irradiance levels, and the algorithm parameters are then assigned according to the external irradiance group, allowing the
algorithm to adapt to the changes in external irradiance. Second, the cause of the algorithm’s misjudgment problem is
analyzed, and potential misjudgments are predicted by examining the relationship between irradiance and power trends.
The voltage trend is reversed when a misjudgment is predicted, thereby avoiding misjudgment. Finally, a photovoltaic
system simulation model is built to verify the proposed method. Simulation results show that the improved incremental
conductance method offers better response speed and stability.
This work is supported by the National Natural Science Foundation of China (No. 52107130).
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Fig. 1 Equivalent circuit diagram of silicon photovoltaic cell
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Fig. 2 Output characteristic curves of photovoltaic cells

under different light conditions
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Fig. 3 Characteristic curves of photovoltaic cells

at different temperatures
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Fig. 4 Basic schematic of incremental conductance method
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Fig. 5 Schematic diagram of improved incremental

conductance method
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Fig. 6 Characteristic curves of photovoltaic cells under

two light intensities

B 6 e Uy, U, Uy, 9% TAESHIE: B,
B« B~ B~ B APIFOLEGRME TR b
H ARSI
@ﬁm%ﬁﬂ@ﬁﬁkUH%E%Wﬁﬁ%%
KAERIGE » HH (S nTFFAE P R AR 58 R R B
m fHVEEDNy
0<m <567=|d,/d,

(6)

left max 2 (7)
K my s my 73508 S =1200 W/m? | S =600 W/m®
N ARV ) e A R A

52 RG] IR TAELE 1200 W/m® [ ¢ 18 533 &
T, RGOS E 1.2 18T, my FIUE NS ] e
Pl 5.67. WA

282<m <5.67=|d,/d| (8)

FCIREREE RAF R S =600 W/m? , AR HLbL Y
R 2t o R AL, A (T)MA@) AT T
KR

left max 1

0<m, <2.82=|d,/d,

0<m, <2.82<m <567 )

[ 52 R A PR 3 38 R VR R B m, — 3 Uk A

S, REAE S =1200 W/m?® #4644 T % 52 R

my J&, BISEGAR b iR 1t 26284k, [ e BIAE 1)
H 18 BT 2 F R R m, SKIEEAT MPP 485



- 146 - W) &SRy SR 4

O AT &1, FEIEIEBRE AR 600 W/m’ &,
;m%ﬁk$puﬁﬁﬁwwwg%%ﬁﬁJﬁ%@
5 FNIRER, [ B BT I R SR A A
MPP F /20 BA S A7 0 |d, /| << B9 3555 (3% MPP)
e e b K R I EE D KR T MPP (B B
MANSAENGIT MPP B4 78 5K L S 2k,
MM ARG et FREER LR, FHE, 4
e R B T i, R A1 H 5 4 ol O MPP
3 22 AW A B A I 43 (GZE 5 MPP) R BB AS Ab K L
B R ORHET MPP FUIBEE, i RGH P TR

[ 5 AR ) L P I R A R E K e B KRS
WEFSAD KR SRR BN . R, 1EA
S TBfp 2% A2 1 180 A2 G SR e R B AR A AN R K2 R
B, e PERGE R, WTE RGETCIELEE
HRFNAR S K G By A A P . X
TEIT, RGO T R e i i A

H IR RIS 18 [ E RE R B S &L
AR T SRR T BRI R IE NS RS
R, EN3A % RS sh & e IR A Pl v SR e
T IE
2.2 fRGHESEE LR R 9

Br 2.1 FWHTRIBIGZ Ah, el AR IR
et B I BR A RAR ) e

R 6 H, W Z RS TAEE A 5, DG
HEIAEH S =1200 W/m® RAFE] § =600 W/m*,
i AR P-U RptEfh R th 2 R 2Bk 3y, TR S
A SRR B R

SR Ry e, 9 1 T I R A B PR 355 4 R £
5, FrLL MPP 8 R3S IR IR e P-U 45t
fil 2 PR A5 R HEAT o TR AR S5 M S B U, 5 8
U, , BEWELITHEINR P EMERN TAES N
KPR SRR, MARWER .

B4R, TAF A A FID AR TR SR
DRI R B IR . AR 0 C 5 AR A A ML AR L e 3
TR, /d,>0), 5 IERTAE R B A AR
TR FIEII(d /d, <0), HIHSH ORGSR
(TR AR A 5 S PR TR AR AR AR S, 1
HL G B IR R I AR 3 (d /d, < 0)H5E
T 1) 72 34 22 MPP, X gt H 30 1 a0 1) Rt

W H ) 2 5 R 40 8 I B AR L
MPP (R [RS8, BRI RS RIPGE M, H15 REEH)
KRR T, AT R SRR SR A A5
Z A AT A E ) e, At TR IS, AT

R GRS
2.3 El7EHIfE R SR AmBH

A9 T REUHETRSE S (LI R S HR PR A B 2%
AL S EORA, TR0 7 St R i b
(N, AR SCAR TR TR S R A
IR e S, HURIF

% HE R st 2225 M SR 5 LT 4

1) AR MLt SE BRI B L, AR LB
SAEMIX JUP A BT R ah: M T3 B
X, PR IEHR I 282 1 — s A .

2) e HL T ) P AR A 7 th ) R
A, SRR (AR AR A T, JeiRe it
1 P-U Rk 2 2 5

3) IREEAT AR F L P-U R 45 BT
¥R 8 (L MPP JL T4 . B, i
BEXT MPP BRI LN R, H %
AT

TR 3 ATV X T92hR TR e
AR, 7T MPP 9T, o LA L
REMOSA, T ELZE A ISR T 19 P-U BRI 2
T2 A R R AR AT SR X
BRI TE IR IR AR T, S b B (A 2 A2
2,

MR, SRR — MR,
DR B S B 2 AR, S b, /D
1 F B 28 B R 0 BB A R
B, 7E— AR AR RERE NN T, T BL
IR RIS T4, I AR EHRARIE (0715
R ARFZAL IR KT . TERE, U 5057
(B Ly — L BT e, 40 B
BRI UL, IR (55
R, I IR AR, AL
BRI, LB TR
BB A B

FhHE TSR BRI ) S B 38

1) 940 K L 252 i O 3 KT 4538 4
AL, BURRAL T IROGHRE B P R B AL
BRI AT

2) B AR Rt I A SR, G AR
Pt B B £ 24 L0 B B 4 P T P-U
BEVERIAL, I DU & AL A O T 1 b B
Eim,.

3) WS I F m I, 7Er SRR A
R 2 O GER FIF MG, #E 200
AP TIR 4L P SR LR



DR R R Th A8 R ) it i 3 3 ik - 147 -

4) BEEA UG IR W 3%k e 1 i 4 BRE 3 AT
MPP HJIE Ef
FeHE A H AR E 7 Fios.

HhEBIGIE JeR it th ( T
SRSV ) R

A 4
RSN

S
IR

frsul

,l s e
L&A Ve
SRl PR

A 4

o SR
FH R RE il 1ﬁmg
Y
Tt AR A
] {tim,
Y

2P0

7 KBRS AEERIZE
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Table 2 Optimal threshold selection for each illumination group
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