545 % 453 1Y) € ) EREP D EH Vol. 45 No. 3
20172 A1 H Power System Protection and Control Feb. 1,2017

DOI: 10.7667/PSPC160228

ET R/ Bkt Re R IRB R B LR RE A R RSt

SRep s, WAL, AR, X EHF, RER

(BB R FRETRERE, W RH 610031)

FE: ALGOURMERER BRGSO R IRk BE FLI AR K, ELX AP 4 53 526 AR it D S 200 K fidi g

IR B2 o STk, 3R TRl B AOEAR ATt A A BE R AL B BT DG IR RE A L R S 1% AR
i, PAROBIR AN 2 f T L AR DCINC AR A RE R A SO IR RERE AL, — o B AR R IR i 4L RS A3 BB
S, ZTHER DC/DC AL R H R, 22> BRSO I 150 1) LI D 28 e 1 AR s 1A A o ik v o 3
I AR i RE PR R s LR, OBARRERERLALRENEAE 5 Bl TARBL M U4 LLSEBUBEL A 1) BG4
[, I DC/DC AR Heds A, SEEL TOBIRGEREBIA BN SN I SO it LUK BARERIAHIRL
FQMrEbraE, Sel T ABA PR, SRR JE, @S TR ARSI R,
JEU B E SR O AR T 2GR BE A F AR SR T AT PRI b

KEEIA: JCIRAERE A AR SE: PO, FAARERE R, BRSO, St

A novel PV energy storage generating system based on single PV cell/single energy storage cell module

WU Mingliang, DAI Chaohua, DENG Huiwen, LIU Zhixiang, CHEN Weirong
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Traditional PV/energy storage generating system is composed of photovoltaic array and storage cell, which easily
suffers from PV cell’s shadow effect and energy storage cell’s equalization. Therefore this paper proposes a novel PV/energy
storage generating system consist of single PV cell/single energy storage cell. In this generating system, single PV cell and
single energy storage cell having the matched voltage and capacity with the former constitute PV/energy storage module. A
certain number of modules are connected in series to form a series branch, which is connected to the DC bus by boosting
DC/DC converter. Series branches are connected in parallel to supply power to DC load or to AC load via inverter. The
PV/energy storage module has 5 operating modes, which are switched autonomously by monitoring PV cell and energy
storage cell’s voltage and current. The series branch, containing PV/energy module switch-in and switch -off; is controlled by
monitoring the input voltage of DC/DC converter. This paper also proposes a method of choosing the PV cell’s voltage
parameter in the proposed module based on the criteria of utilization efficiency of solar energy. At last, the simulation model
of the new generating system is built, which shows the feasibility and effectiveness of the system theoretically.
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