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Multi-peak MPPT based on analog locating circuit
GE Junjie,ZHAO Zhengming, YUAN Liqiang, HU Xianlai
(State Key Laboratory of Control and Simulation of Power System and Generation Equipment,

Department of Electrical Engineering,Tsinghua University, Beijing 100084, China)

Abstract: A method of multi-peak MPPT(Maximum Power Point Tracking) is proposed for power generation
system with photovoltaic modules partially shaded or of different characteristics,which,in hardware,applies
the analog locating circuit to accurately and quickly find the globally maximum power point under the
conditions of multiple peaks and,in software,chooses the relevant control algorithms to maintain it stable by
tracking and adjustment for the maximum power output of photovoltaic power generation system. Compared
with the conventional method of power curve scanning,the proposed method avoids the use of high-speed
AD conversion circuit,resulting in slight disturb to following control circuits and little impact on system
efficiency. Simulative and experimental results show that it is stable,reliable and easy to implement.
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Fig.1 Relationship curves among power loss,

modulation ratio and power factor
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Fig.4 Relationship curves among capacitor
ripple current, parasitic inductance
and DC-link capacitor

MR T 4.3 mF, 254 B e e M e R R P e
I AR SCR 10 1~ 470 wF /1100 V/50 A F 3 i
L IR R AR S BLI BA 0 | I Ash X6 7 4 A L O 20 % H
TN 427 A /T LS E FLT

3 DIRBAHRELIHR

3.1 IhEAHRE

DA IR 5 Bos . DR dipF 2
AE 2 S B B U — 5 L e 4t | L A B U PR T 2 EL TR
TE L AR UE B , 4 T S SR R AR AT ARG R L BE
M 2o 5 A8 Sl AR R A B R RE A A A T A
WA T AT B4 S R RE

DC+© C |
i "
i o oo T s
ot ZER C
E | J@ 0 5 L
DC-o I I | B B
W hi
| TR |
A S e R
WL F W @ W oM
A B oo®m o om m F W
oo K R 5 R R
W o m B B m

5 ThERAHRER
Fig.5 Schematic diagram of power stack
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Power stack design of MW-level full-power grid-connected converter

for wind power generation
YANG Jie',JIN Xinmin',WU Xuezhi', LIANG Xiaoguang?,SONG Gaosheng?, YIN Jingyuan'
(1. School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. Mitsubishi Electric & Electronic(Shanghai) Co.,Ltd.,Shanghai 200245, China)
Abstract: With the consideration of AC output ripple current,a method of power loss estimation with high

accuracy is proposed. As the temperature rise of DC-link capacitor is closely associated with its ripple

current,a simplified method is proposed to calculate the ripple current,which considers the influence of the

parasitic parameters among power stacks on the ripple current of DC-link capacitor. A prototype of 1 MW

power stack consisting of power device,radiator,DC-link capacitor and current sensor etc. is designed and

totally tested. Test results show that,the proposed methods are effective, meeting the design requirements of

MW-level full-power grid-connected converter for wind power generation.

Key words: wind power; electric converters;

current; testing; MW-level; design

power stack;

power loss estimation; DC link capacitor ripple



