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Abstract: In order to ensure the minimum carbon emission and optimal power distribution of the hybrid
energy storage microgrid under the constraint of carbon footprint, a distributed coordinated control algorithm of the
hybrid energy storage microgrid under the constraint of carbon footprint was proposed. Based on the whole life
carbon footprint of mixed energy, the distributed coordinated control objective function of hybrid energy storage
microgrid with minimum carbon emissions and optimal constant volume of mixed energy was constructed, and the
constraint conditions were determined. On this basis, combining with the uncertain characteristics of hybrid energy
storage microgrid, the objective function was rewritten to form a two-stage brodding optimization and coordination
control model. Adopting column and constraint generation algorithm to solve the model, obtain the optimal solution
of the objective function. The test results show that, after the application of this method, the carbon footprint
coefficient is lower than 9.0, the power distribution result of ultracapacitor is about 4.8 MW , the maximum value of
network loss power and maximum voltage deviation is 0.42 MW-h and 0.067 V respectively. The indirect and direct
carbon emissions are significantly reduced, and the charged state of the hybrid energy storage system is effectively
improved.
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Fig.1 Structure of a hybrid energy storage microgrid

BB GAR R G I MOBAR R 4e, KR
B AL B S F A | TR e A AR
A& e LA R PH ER R AR R A S R A . X
JURE & HEL R G0 2 A8 S UL, IKUATL A R
K EBAELNRG AR A 7 50 Lh A% B
WA HL M . it AE 3R 40 5o IRFE RE f L AN SR =2
[i1) Fy s ) P 3 S s 1 ) 22 5, T DA A 2 A% 1
HBE AR R AR AL AE L 2ERR AT T RE LAY B
WA i M B

L0 R 2 AN B A A R TR R L )
TR 3.5 kW HTS kW, & A € A8 N 4.5
kW , 22 i B HE 4 380 V/50 Haz, T AIAS T £ Aoy
1% 0~3 kW, HALSHOEMIE LT R A6
BEf K IE IR N 5.5 MW, IR S 6 RER &
HOM 10 MW-h, IR A RE I f7 HUIRES 1 U R 43901
R LRRO, I 2 0% 81148 7.5% il J2 30 FR A 1 BR
F9, MR ERR 9,

Sk A 5 AR ST R A i e R Y Ak HE
HTHERCR  FEBUR A B8 TR X H 8 &S AT
FHAE BEVR , 78 A= i J 1 1) 45 A B8 15 v 7 A AR sk HE
B L 255, aniE 2 B

100

%0 ﬁkﬂi

75 B8
§ 60
x
47 45

301

151

O Tmre kmizit | MAEEE

Az A PR A
P2 TP RERARAHE L LU 125 24

Fig.2 Carbon emission ratio of renewable energy
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Tab.2 Indirect and direct carbon emissions
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Fig.6  Life cycle improvement capacity of energy storage system
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