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Variable Step Size MPPT Algorithm Based on Improved Conductance Increment Method
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Abstract: The maximum power point tracking (MPPT) technology of the photovoltaic power generation
system is the great significance to ensure the output efficiency of the photovoltaic power generation system and the
stability of the system. An MPPT control algorithm was proposed based on an improved conductance increment
method, which modified the step change by a coefficient related to the current to decrease the influence of the current
change on the output characteristics of the photovoltaic cell. Then, based on the technique for order preference by
similarity to an ideal solution (TOPSIS) method,six evaluation indicators were constructed to evaluate three different
coefficient schemes, and then determined the optimal variable step size coefficient. The simulation of the MPPT
model and the TOPSIS calculation show that by using 1/I° as the correction coefficient to correct the dP/dU instead of
the fixed step size parameter,the obtained MPPT control algorithm has integrated tracking performance.
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Fig.1  Equivalent circuit of photovoltaic battery
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Fig.2  Photovoltaic P—U curves at different temperatures
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Fig.3 Photovoltaic P—U curves under different light intensity
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Fig.5 Flow chart of improved variable step size MPPT
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Fig.6  Curves of illumination and temperature
500

40()me
- 300f
S 200
100+
O_ 1 1 1 1 1
0 1 2 3 4 5 6
t/s
()i A2 th £
(x10")
8_
6-
=z
S
2_
0- 1 1 1 1 1
0 1 2 3 4 5 6
tls
(b)PIFAE {2k
K7 d(k)=1/1F kA fbh 2k
Fig.7 Output curves when d(k)=1/I
500
400 \
> 300F
D 200k
100
0— 1 1 1 1 1
0 1 2 3 4 5 6
t/s
(a)HL A1k 2%
(x10")
10
8»
< 4f
2-
0 1 1 1 1 1
0 1 2 3 4 5 6
t/s
(b)P s M 2k

8 d(k)=1/P Ny k2
Fig.8 Output curves when d(k)=1/P

600
5001 pE——
400F ‘
= 3oot —
= 200
100f
0_
0 1 2 3 4 5 6
s
(a) A5kt 2k
(><104)
10f ——
8_
F"—"‘j \
e —
< 4[
2
0_ | 1 1 | 1
0 1 2 3 4 5 6

t/s
(b)Y R £

El9  d()=1/VT T2
Fig.9 Output curves when d(k)=1/\/T

4 KT TOPSIS s ik 0 M e 3 4%

4.1 INERTHLIEHIERR

A TR A REHL AL MPPT 55k ) 255
A, LR JLIPE BE TS bR itE 1725 5 AR, AR 4l
BAR AR 25 Y B AR HY | b o (R B s A T A o
fEAb B

1) EFHEfE] 7,

B R] 7 Ayl 2 B T BIAR AR D R 95%
JIT R BB R] 3R b SO T 53 B R P e

2) G AR B AR AL A e N S T 7

6 R R B AR AL By i 0 B[R] 7, by ith 26O
TR B AR J5 18 B0 AR B F B B [8) 3248 A e ke
TR B A AR A e 17 S

3) R EEAS AL e 7 B (8] 7

T B2 AR AR B e 37 B[] 7, Ay 2 7R I R AR
bS5 3k BRI FH A [B] 32 48 A S e T 38k X
Tk 25 AP A A 1 e 1 R

4) ' FEGIR FE [R] A8 A6 o) 152 Fsf 1] 75

ot REEL B R B AR AT % e 87 B[R] 7 SRy 2
T ' FE i R R L BE (W) s AR A S 38 AR A B Y
BF ], 3% 48 A S e T 5 60 I IR 2% 12 222 Ak 7y g
B

5) IR e EPFE N, -

B AR A B b AT Ay, T LA
YR LA R A R S e, S X
B T v () 228 ) 30 2 25 Sk R ot A vl ) 0 FE B
i, WE 10 Frs .

ZARR AT FHERERROR n FoR , Rk .

_ BEfiEht - Bk
S%feE

PRERRCE n AR AL S 15 BRI R bR 0,

53

x 100% (7)



wAEF 2022F F£52K H204

e, A TRt F3F R0 L K MPPT H ik

6)FatEA,

RATPRM& I RESRETRA LT, K
M TR R R AR MR

(x10 8
7

PIW
—_ N W s

REnt

0.02 0.04 0.06 008 0.10 0.12
tls

10 FRERRE S HIFER IS
Fig.10  Tracking energy loss
TSR T RAS B & AR PR EE AR 1 R,
B AEBREELAE O~ 1 DX 0], BT 1, W% 0 K 4
-

R BEGREURIREL

Tab.1 Standardized index data

d(k)=1/1 d(k)=1/1 d(k)=1V1
7, 1 0.110 3 0
7 09114 1 0
7 0 0.360 4 1
7 1 0 0.156 0
, 0 1 0.963 3
A 0 1 0.843 4

42 X(EERSERNENTE
42.1 Rk

W L3R n=6 TG AR A A HEN 2, m=3 F A2 20
KRB BUE D IR 2, 2R o B iR o
AL

Xt 6 NPT b b s A DR R -

A=la],., (8)
KrP e, HFEFR AN T8 B EZ M Z T
— BRI T
Ape — 10
a=n_1 (9)
S A AT B ) DB ) e KRR A
CI
CRzzﬁg (10)

A R FEHL— B bR -

2 CR<0.1 B, —S5CPE A 3638 o8, 150 B ) 7 5
[y iap s
54

SR M A A B 6 445 A A A
[0.168 4,0.070 5,0.096 8,0.168 4,0.493 9,0.827 7].
422 hEEk

WL % 2 AR 4 s 1 8 HICRR BE R I ik 45
PREGZEE RO ) — BB 5 ik

S5 LR QAR IR T R

PU:xJ/Z{x” (11)

Uk = ﬁ,musﬁ TSR

¢ =~k Y P,In(P,) (12)
THETRPR Y 22 Sk 2R EL
g =1-¢ (13)
B EANE
8; .
¢g=—— j=12,n
n 14
zg/ (14)

R AR B 6 S HE AR AL 4[0.280 9,
0.104 4,0.158 9,0.246 3,0.104 0,0.105 6].
423 ZEAIE
SR 2 R 3 B 12 U (892 B0 4 A TR AL 1]
PATR A — AR R AN, S R 58— o
R w IR
VP

Z vV Piq;
j=

Krf: p HIZR G ITIEAR B ALEE ; ¢ MR EIEAS
FPYALE .

i 2 2 A WAL AT 2 6 A F8 bR ) 25 A B
}3[0.188 6, 0.074 4, 0.107 6, 0.176 6, 0.196 5,
0.256 4],

4.3 TOPSIS REK %

TOPSIS YR 1k & —Fh 22 J@ U s vk, vl LAk
AR XS G AT A 25 HE R

A m=3 DI RXTG  n=6 DI 48 br b4 B
HYHE RGN

w;

(15)

Xy Xp Xy

X X X
x =" -22 2

Xt Xpa 700 Xy

HARMEALFE AT

2 2 2
7 = z.21 z.zz 2y,

2t Zm2 2



A%, S A TR R §3 k9 T F KMPPT %

R

WA 20225 H 524 F20M

e IEHAEfR 2 F

7" ={z 2,2}
e AR A 2 IR

77 ={z55, 2}

TR PR X R B B R, B IE PEAR i

) ErEy)
D = /iwj(z ~z) (16)

THEER (PPN X G B de/ ML, BRIV 6 LB ik )

BN
D; = /ij(z- ~z) (17)
DUJAE RS I 3 5 S, Ky .
S, = D;lfD; (18)

XF 3P T S A ARXT L 25 B B AT HESY , WAk
F0<S<1, H S, D /)N, & A 245 B0 32 30r e
KAH
44 ZHITEHEERDH

i 3 TOPSIS R IEAF 5] 31N RIWEEA T
W RaE 2R,

£2 TOPSIS HHFEIEMER
Tab.2  Evaluation result of TOPSIS method

d(k) AHXS I 3 32 S, TOPSIS k7
1 0.465 9 3

/P 0.548 0 1

I 0.523 4 2

i DAL AN S5 R n] DUE = A
KRB PO K, d(B) =11 )y et . %7 %
TEBR BRI e op, BE R AR AL A B B AR A
P, BRESNS BE B0, 285 R ULA Sl Y B R I
MBREATERE .

5 R ZEH

AR S 3 O] b AR AR AR K ML sl A S Rk
D205 FK H b, BF G R BE R 2019 49 1 —
20194F10 H o &R T(116.65° E,41.20°N) ,
WA 1472 m, AIFSEI ] Y AR R 600 31 65%
18: 00, & 8% SE I 10 S5O0 B B I B 4 R340
P , BB 30 min BUHSF- P (E 10 S 28R b, 1
$£9 H 9 B B8 HEATIAE, 24 B RSN/, iR
FER 4.8 C~13.1 C, iC 57 1Y % B8R B 15 B 40l
WK 11 R

B 11 B R B R A ARSI MPPT 7 %61,

3 0 F R D) AR B ER 25 R N 8] 12 s

M 12 /T LAt A8 SCH) MPPT J5 58 Al LS
I ER ORI ) e R T %, R B i R ) A A
PR IR £ [R] I — s A 32 B IR AR A
FRISENE A543 1T SCHY 73 B 55 07 B4 2R

200 114
< 112
glm
3 | 5
Z 100} 109
3 18 I
;é];; 501
R 6

0

6 9 12 15 Ty

t/h
RPN SR S ik
Fig.11  Curves of illumination and temperature
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