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ABSTRACT: [Objectives] Traditional electric energy storage
has limitations in scale, duration, and environmental impact.
Moreover, the renewable energy absorption capacity in the
microgrid is low, and low-carbon and economy cannot be

taken into account in planning. In order to solve the above
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problems, based on the basic working principle of hydrogen
energy storage, hydrogen energy storage was incorporated
into the microgrid instead of traditional electric energy
storage, and a low-carbon and economic synergy bi-level
optimization configuration model of microgrid with hydrogen
energy storage was established. [Methods] The upper-level
planning model aimed at minimizing the comprehensive
equivalent annual value of the microgrid, based on the joint
operation of electricity and hydrogen. The carbon trading
mechanism was introduced to plan the capacity of various
power generation equipments in the microgrid, which can
enhance the low-carbon of the system. The lower-level
operation model aimed to minimize the sum of the absolute
values of the difference between the new energy output and
the load demand. The model also encouraged users to adopt
diversified demand-side response behaviors with the goal of
accurately tracking the new energy output curve, and feeded
back the user’s energy consumption behavior to the upper-
level model to optimize the load curve. On the basis of
improving the absorption capacity of new energy, the system
economy is further improved, deeply exploring the synergy
between the low-carbon and economic characteristics of
microgrids. [Results] The simulation results of microgrid in a
certain industrial park show that the proposed method yields a
planning scheme with excellent low-carbon and economy.
Compared with the traditional planning method, the low-
carbon and economy are improved by 53.6% and 37.1%,
respectively. [Conclusions] The model presented in this paper
not only enhances the capacity for new energy absorption but
also further improves the system economic performance. It
achieves a synergistic enhancement of the microgrid low-

carbon and economy.
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planning model of microgrid
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Tab. 3 Different scenarios of capacity configuration

results
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Tab.4 Planning costs for different scenarios JiTt
AT 753 Y2 W3

T A 386 314 331
G 131 125 72
EMRRL A 156 98 104
T B v AR 56 28 17
TR FEIEA 268 295 173
WAL Ty AR 0 1.4 1.0

SN R RGBT A 238 122 79




990 ERRAE: SRR NEHR-L i AR E

HE 4T H, HRTHRL, 52 KA
RS FE Y A PR T 15%, AR A BRI T
37.2%, WEHRAEIKT 50%, RALTHIE L
PETt o B Gy WL K B HE TR0 SR AL R F LA 1)
HEBCE AN T RUA, AN T 58 K F L
P BAT A,  HET AR AR T R AR K
2 RA, R RO K H PR 8 AR A LB I

BT, 2, W53 A Tk
T 371%M21%. MHET 52, 53 RN FEE
WSS Gy ML AN T SR B, Z6k e R GLia 4T A I
FFRFE A B BEAR T 35.2% F141.4%. WAL
ML Tk B AR R Ge R HE s R, 75 SR 7 55 s Je ik
Ff 7%, SEIL T RET RE IR B SRR o RS
Sy WU 55 75 SR e 97 52w R IR, BEBRAR 1 &6k
RERGMIA i, BRAR T ol L XS S8 9 & FL % b
0 R R ) AR 1, R B AR SRR Y R A RS IR
A NERE I R AR -2 B B R AL .

54 RGHEHATHEX AT

B8 E AR ST A HE DX R RIS B E AR P B R
P, X3P T R Gumk HERCE AT X b,
SRR S PR

£S5 AEHFHIKERE

Tab.5 Carbon emissions for different scenarios

Yy 1 2 3
T HE R R/t 105 778 66919 49 029

W TR S, BT RL BE2%
I AE ol e, BRHEE TR T 36.7%;: FHER
TR, 2, W3 MRHESCE 27 T T 53.6%
F126.7%. FHILA L, x5 Z WL AR SR e 8735
[FEFHI,  BERS SN Rch$e i R G a
55 A HBATBRHRA T

PALAZ LA H O], B0 IE AR SCLRI Ty A
PIBAT A A B
5.5.1 BRI H DT B

K7 Jy & ZR M [ 3 Mg Ras AT s . iy
Frofan, MR TR, a2 Kot R I &
H N, SR EAL I Th 2R B T KR
B, RIS IE A G RESE BN T — @ M ROE K L,
Pem T ARG MR HE TSR 2, H=3
[ ) 25 R Al 22 5 R0 7 SR 82 (9 Wi [RIAE Y, 47 4 0

Vol.45 No.5
10
8+
z of
2
%
R 4R
2 -
0 1 1 1 -
00:00 06:00 12:00 18:00 24:00
%]
(a) I5t1
10
8 L
E of
=
B
R 4
2 ||
0 1 1 1 1
00:00 06:00 12:00 18:00 24:00
i Z1
(b) 752
10
S+
z 6F
2
M
R 4t
2k
0 1 1 1 1
00:00 06:00 12:00 18:00 24:00
I Z1
(c) W53
i SR B U e
etk % WA L NYES
HFCHfiy t H Dj#% R ARRE AN LI R
T HLTh 2 BT

B7 AFRAHIMGRETHER
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Tab. 6 Carbon emission levels on a typical winter day in

different scenarios
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Fig. 8 Results of photovoltaic power output under three

scenarios on a typical winter day
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scenarios on a typical winter day
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Tab.7 Impact of different carbon trading prices on

capacity configuration
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