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Parallel Operation Control Method of Grid-connected Inverters with Seamless
Transfer for Energy Storage System in Microgrid
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Abstract

In the microgrid, inverters for energy storage system are generally constructed in a parallel structure

because of capacity expandability, convenience of system maintenance, and reliability improvement. Parallel

inverters are required to provide stable voltage to the critical load in PCC and to accurately share the

current between each inverter. Furthermore, when islanding occurs, the inverters should change its operating

mode from grid—connected mode to stand-alone mode. However, during clearing time and control mode

change, the conventional control method has a negative impact on the critical load, that is, severe fluctuating

voltage. In this study, a parallel operation control method is proposed. This method provides seamless mode

transfer for the entire transition period, including clearing time and control mode change, and has accurate

current sharing between each inverter. The proposed control method is validated through simulation and

experiment.

Key words: Microgrid, ESS(Energy Storage System), Master-slave, Seamless mode transfer, Indirect current

control, Critical load
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Fig. 1. Microgrid architecture.
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Fig. 2. System configuration of the ESS, including the
grid connected parallel inverters.

Cis

flons Rebid Al SHEEIE waEy Aste Fef
ol 7hFed whaE-&dol B 7| o] Hiai.
A

AuE ol2 A B oo A&Hom A
42 I 9med BPo) WA v, A
B o8 gAdtel AFe AFL Bn ARFANE
e ABAARSAA E8 ALS Afks SRR
wem A Fa o gHel Ade T
ofof ek et J1E Alo] AEe HESA B
clearing time¢t 5hate] WES F Qu, HHLA
o0R WE A% A FEAN} AT 5 QYo FaY
sl P AW 5 Ak me aEed 9F A
®oohlet B A8 AdE Yahage] Budde F

afahs RE A8yl BA ol
P =Rl A clearing time?h XE A% A Fa%8
Agh Fwd 2 AWERLY JEF A

2. Hetshe oiAE{-E3olE HE 28 Hof 7|Y

21 7|& ASHA & 2AHE2l DiAH-EZ0lE

HE 2H HMoj7|He E2HFH

)
olf
tjo
A
rir
)
of
re
X
oft
r O

HE 9] WEEH Aol7]H 201

Po | Master Inverter Controller |-------- N

t,_)r
* +- Voltage ‘

i

|

i

i

i

., |

Ve Controller = 1

7 i

‘l

g oo Current G i
Lrg M=

Lo M=) Controller © 1

3 I i

i

irgm i

,---| Stave Inverter Controller | __
i
|
i
. Current PWM | <
i "
TgM =3 Controller : G : Grid connected mode
E \ 5 : Standalone mode
i
!
1
’

—: Can bus

ligs

Fig. 3. Conventional master-slave control method for
grid-connected parallel inverters.
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Fig. 4. Simulation results of conventional master-slave
control for grid connected mode, clearing time and stand
alone mode.
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Fig. 6. Block diagram of PLL control method.
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Fig. 7. Key waveforms of transition from grid-connected
mode to islanding mode.
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Fig. 8. In stand-alone mode, simulation results of prposed
master-slave control for current sharing.
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Fig. 9. In grid-connected mode, simulation results of proposed
master-slave control for current reference variation.
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Fig. 10. Simulation results of proposed master-slave control
for grid connected mode, clearing time and stand alone
mode. (a) R load, PF = 1, (b) R-L load, PF = 0.9, (¢) R-C
load, PF = 09
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Fig. 11. Block diagram of experimental setup.
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