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PV power point tracking based on adaptive cuckoo search and perturbation observation method

SHANG Liqun, LI Fan
(School of Electrical and Control Engineering, Xi’an University of Science and Technology, Xi‘an 710054, China)

Abstract: When a photovoltaic array panel is exposed to uneven light, the power-voltage (P-V) characteristic curve becomes
multi-peaked, and conventional maximum power point tracking (MPPT) algorithms will not be able to track the correct
global maximum power point (GMPP), and artificial intelligence algorithms with global search capabilities are usually highly
parameterized and complex. To address the above problems this paper proposes a composite tracking algorithm combining
the adaptive cuckoo algorithm and perturbation observation method (ACS-P&O). This improved method takes the switching
probabilities and Lévy flight step coefficients from the cuckoo search (CS) algorithm and adaptively adjusts them to extend
the search range of the algorithm at an early stage. The introduction of a processing strategy for bounding individuals further
reduces the number of algorithm iterations. The improved algorithm makes it easier for the system to jump out of the local
maximum power point (LMPP), while at a later stage the algorithm operates precisely in a small area, improving the local
exploitation capability. The addition of the perturbation and observation (P&O) method mitigates power oscillations when the
system is located near the GMPP and stabilizes the output. Simulation results show that the ACS-P&O composite algorithm
can adapt to the effects of environmental changes and track the GMPP quickly and accurately.
This work is supported by the Natural Science Foundation of Shaanxi Province (No. 2021JM-393).
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Fig. 1 Single diode model of photovoltaic cell
R LA, A KVL A LA EDE R s b
R R 2

V +(R(N, /NI
I =1,yN, — Ideliexp( NV - ]—1}—
s'T

V4R (N, /NI
(N,/N,)R,

(1)
Ve SERN W) o NG E RN s e P P i S EV
la 52 HRE IS AT vV REGAR HRL it i
R Rs /2 R IRGERUERE: Ry RIFEERUE: a
fe HRE B ARG Ve AR N A1 Np 20931
& R IR IRAE e AR A1 p ) B L i . o
TARE A F A ELAT B ) AT AR AT A (2)
@) 5]

S
Iph = (ISC_STC + KiAT) (2)
STC
| = ISC_STC + KiAT (3)
§=
exp Ns (UOC}TC + KVAT) _1
aNU;

Az Isc_ste A Uoc_ste 737l & AR FE B FE AR IR 35
T(T=25C, S=1000W/m?)X} [ )5 i L i AT
PR K AT Ky 20 2 FL R H R PRI RS SR
S GRS FIFE IR Sstc brdESRME T 4R
M.
FeAR FLI I AR R AT B 3K (4) R
V, =NKT /q (4)



LA, S

T HIERNATA S8 RAR B ELE DGR EBOR D) # s RS - 101 -

A k RPERE2HEE, HEHEE N 1.38x102
JIK; TiR4aHifE; qfil 1.6x<10"°C.

HoAR R Ge i an R PRI R AR LR YR . 7EBR
RAMEITH, N T B R IFRAICECIE R “HBE
RN, BN R SR e R
Ko BRGALT PSCARZSE, AbTBHRLER 16k

& >
v

1000 W/m® N 800 W/m’

1 000 W/m? N 800 W/m®

300 Wim’

1

1 000 W/m’

wlw il

i

1 000 W/m® 600 W/m®

(a) $5EHEAA

(b) Ja P [

FEIB TG AR IR 55 2% AR 2 8, AR PR DT Ut
M BRLUEAR Ry 206, AR A ) AR /N S A ) PR
FERIEL . B 2 BoR T MR RR AR SR R AR A
HERSE, RGEAITh R -H R 2R A4k o T LR 3,
UERH R AR, P-Vv MIZRRA T AN, = ANEEF
I AN LMPP, GMPP J2&ME—1E74E (.

1500

Uniform Irrad
Partally shaded condition
GMPP
1 000 !
TN
EB'; - -~ \‘\
-~ o \
- GMPP
500 /4np \
e \ LMEF
%/ N\
,/
// \
0 . .
0 50 100 150
uwv
(c) P-¥ ihik

2 BEERRFNERSIBAR, THISAR & F P-V Hr it fhzk

Fig. 2 PV string and P-V characteristic curves in uniform light and partial shade
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