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Interphase energy balance control of off-grid MMC-BESS under unbalanced load
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Abstract: The voltage control model of off grid MMC-BESS at AC side is established, the three-phase SOC
imbalance of MMC-BESS caused by three-phase load imbalance is analyzed, then a phase to phase energy balance
control method of MMC-BESS is proposed. This method detects the negative sequence current at the load side in
real time, calculates the three-phase unbalanced power, and adjusts the distribution of the three-phase DC current
to balance the output power of the three-phase battery, so as to avoid the SOC deviation of the three-phase batteries
caused by the three-phase load imbalance. The simulation results verify the correctness of the off grid MMC-BESS

energy balance control strategy with three-phase unbalanced load.
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Fig. 1 Topology of MMC-BESS

B, ARG — 451~ 2N,
Kol ~ NS B E T EHFE, Nt1~2N5F
R T TITHE. ThyfiRabe =M EE—
A TARERE T 5 N1~ 2N L
—/~, Thrpfing BlZoR BB THE. jH
281 PR IR FL Hs e, B 22 75 R Oh 28 0 R T v
O, jHIFM E Eu Z% R REF RS
RO,

22 | @i bd - 203FEFE0NEE1H

2 XREMEIMMC-BESSHFEE

A6 A E T, XFMMCZE i il 5] K CL AN
KVLTj#, 13

. 1.
Ly =lag T35
2
| (D
Ty = lgq) _Eij



TAHA V-1l 2 5 DM 2 ) MMC-BESS A [ 3 i1

1 di
Ve T Ty
1 di,
ug :_EUdC -i-unj+La & 2)
_ b
ug =u,, Tuy, +Lg€

X, u,, ARREEM APPSO RGE ST RO’
WAL, w,, =u,—u, .
M L T FH A R Y & TR P g R R SR
=3, Bp
upi:ﬁu/’k
o 3)
Uy = Z Ui
Beara (1) o X (2) , BMMCH i Ml
5y Fi e

didcj
2L, a Uge =y Fuy) “4)
é\
udcj :unj +upj (5)

K, u ARG E TR,
MMC-BESS H {7t 45 <7 4 74 Ay

diy,
2La dr = Udc - udcj (6)

3 KimEMMMC-BESSHIfiL) &R1=

MMC-BESS {7 {£ B {f b H FO2E {7 i 1, %
T B M AIMMC-BESSIfi & , 38 it fill 2 fit i
FE3 s, DhEs i fhiddh e, i 0 B 2 425 1l
il E MM C-BESS (19 B {7t H- P 428 il S

BN ERI R RAERBESH
MR . 2% RS E B R E
=R B35 3R )

W (7)
N, Po oW EIEMh L5 E M

WIEKCL, RG “MHARBR ZMETH
W, HIEMMC-BESS =& 54l A ,
HEMERBIRS EEME, WEHERAE
E5]

www.eage.com.cn

Hig o

Theoretical Analysis |

. i
ldcjiref = % (8)

MRIEMMC-BESS H it &2 4 2 (6) , F
FHPURG 18 il BRI, w15 LIRS A T4 AR 2 Ay

Ray U, 1 (9
S

A, sy oW RGYMHERBRER EE; Ko A H
WAL KA BRI 25

R £ Hhl A 2 T Ao L ARG D0 LU L OREAE
HilT B lEl, AnE 2R .

Uy _rer =7[(1.‘19\/';& “lyy )(KPdC +

B2 BRBERTERNERERFRE

Fig. 2 Diagram of DC control model in ideal situation
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Fig. 3 Simulation model of off grid three phase load unbalance
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Fig. 4 Battery power in 3 phases of MMC-BESS
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