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Application of Improved ODPSO Algorithm in Photovoltaic MPPT
LIU Haipeng, FANG Qiwen, WANG Meng, HE Yanping, NIAN Zishuai, LIU Xiaogian

(School of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China)
Abstract: The output power of photovoltaic power generation system has obvious nonlinear characteristics and
is easily affected by external environmental factors, and the tracking accuracy and tracking time of the existing
maximum power point tracking (MPPT) technology need to be further improved. Therefore, an MPPT
algorithm (improved ODPSO-MPPT algorithm), which combines overall distribution (OD) algorithm and
particle swarm optimization (PSO) algorithm, is proposed to solve the problem of global maximum power
point tracking. The velocity component of the traditional PSO-MPPT algorithm is constrained, so that the
PSO-MPPT algorithm can avoid falling into local optimal and track the maximum power accurately.
Meanwhile, the inertia weight of the traditional PSO algorithm is optimized and OD algorithm is fused, so that
the PSO-MPPT algorithm can find the global maximum power point in a shorter time. Finally, a simulation
model of photovoltaic power generation system is built to verify the proposed algorithm. The simulation results
show that the improved ODPSO-MPPT algorithm can track the global maximum power quickly and accurately
under both standard test conditions and partial shading conditions.
Key words: Maximum power point tracking; particle swarm optimization algorithm; overall distribution
algorithm; constraint factor; inertia weight
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Fig. 1 Equivalent circuit of a photovoltaic module
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(b) PSC FOBARREF IR
(b) Photovoltaic array model under PSC

(c) STC A1 PSC Foy#-r A 2k
(c) Power-voltage characteristic curves under STC and PSC
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Fig. 2 Photovoltaic array models and their power-voltage
characteristic curves
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Fig. 3 Structure of photovoltaic power generation system
based on Boost circuit
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Fig. 4 Tracking curves of PSO-MPPT algorithm with
different maximum speed settings and STC
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(f) Duty cycle curve withv, . of 0.1

5 NEIRARERER PSC T PSO-MPPT E34H
IBERHAZ
Fig. 5 Tracking curves of PSO-MPPT algorithm with
different maximum speed settings and PSC
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Tab. 1 Simulation results of PSO-MPPT algorithm with
different maximum speed settings and STC
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Tab. 2 Simulation results of PSO-MPPT algorithm with
different maximum speed settings and PSC
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(b) Duty cycle curve under STC
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(c) Power curve under PSC
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(b) Duty cycle curve under STC

6 MALRETE PSO-MPPT B iAHIE IR
Fig. 6 Tracking curves of PSO-MPPT algorithm with
constraint factor
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Tab. 3 Simulation results of PSO-MPPT algorithm with
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Fig. 7 Diagram of function (7), function (8) and function (9)
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(a) Power curve obtained by using the rule shown in function (7)
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(b) Power curve obtained by using the rule shown in function (8)
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(c) Power curve obtained by using the rule shown in function (9)
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(d) Duty cycle curve obtained by using the rule shown in function (7)
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(e) Duty cycle curve obtained by using the rule shown in function (8)
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(f) Duty cycle curve obtained by using the rule shown in function (9)
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Fig. 8 Tracking curves of PSO-MPPT algorithm with
different inertia weight recurrence rules and PSC
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Tab. 4 Simulation results of PSO-MPPT algorithm with
different inertia weight recurrence rules and PSC
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(b) Duty cycle curve
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Fig. 9 Tracking curves of PSO-MPPT algorithm with
recurrence rule of concave descent type and STC
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Fig. 10 Flow chart of improved ODPSO-MPPT algorithm
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Tab. 5 Parameter configuration of photovoltaic cells

BRI P, W 59.85
BORTHR ARV, NV 71
FORTNER SR 1 A 35

TRV, V 211

FEEEHI 1, IA 28

4.1 BAEEFARETHELREE
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EFSTEIRIAEF, 7 STC #1 PSC FXJ 3x1
FIEARFES AT MPPT {5, SR 11 fisk 6
Fime KFERTE N 15 ms, R'=0.005, A=0.75.

(a) STC TrhZith 4k

(a) Power curve under STC

(b) STC T &4 LEHi £
(b) Duty cycle curve under STC

(c) PSC T hZ

(c) Power curve under PSC
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(d) PSC T 75 L 22
(d) Duty cycle curve under PSC

11 BASIERIME T o ODPSO-MPPT EiERYIBER TZE
Fig. 11 Tracking curves of improved ODPSO-MPPT
algorithm in static thermostatic environment

% 6 ESIEIRIME U ODPSO-MPPT BEIAMAELER
Tab. 6 Simulation results of improved ODPSO-MPPT
algorithm in static thermostatic environment
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PSC 1185 04999 0.62
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sERE 12 R 7 . MWE 12 aTRUEH, ot
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Fig. 12 Tracking curves of improved ODPSO-MPPT
algorithm in dynamic thermostatic environment

* 7 SIERIFE TEUE ODPSO-MPPT BEIAMAE LR
Tab. 7 Simulation results of improved ODPSO-MPPT
algorithm in dynamic thermostat environment

\ e ey RERER o
win ki st SRR g
0~1.0s 178.9 0.616 2 0.61 0.61
1.0~2.0s 1185 0.5018 1.62 0.62
2.0~3.0s 178.9 06191 2.49 0.49
54 #®

ASCHEH T —Fgt ODPSO-MPPT k. 16
WIEHRSAE N STC I8 E PSC, i HIRARAEXT Y AR I
KIZSHATIEE, HEA RSB ERE.
FHET PSO-MPPT 3%, it ODPSO-MPPT %k
()77 1 RE RS 2 142, 2k ODPSO-MPPT
HRER R AR RE R, feisa sk
% PSO-MPPT 50325 Ak & 43 | KA RE 7 5 i ik
GMPP [k sl 7RG HAFI A OD SR i itk
FIWSh, ik T PSO-MPPT S92 5 Wil & 4 itk
IF AN B VAT SRR 55 73 B it /)N I AT sk 2 e A 4 )
R, FEARIEB RS RN, b TR A,
WEERAERAZMIEN T, tuk ODPSO-MPPT Hi%
ISR AERE X AR K FL R BRI R IR S TIB
HHEA RIFMIBEMERE.
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