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Fig.1 Structure diagram of system
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Low-carbon economic dispatching of integrated energy system considering
liquid air energy storage and integrated demand response

ZHU Zhenshan'?,SHENG Mingding', CHEN Zhesheng'

(1. School of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China;
2. Fujian Province University Engineering Research Center of Smart Distribution Grid Equipment,Fuzhou 350108, China)

Abstract: Increasing the consumption of clean energy such as wind power and photovoltaic at the supply
side, and reducing the carbon emission of traditional thermal power units are important means to realize
the transformation of energy structure as well as carbon peaking and carbon neutralization. As for the low-
carbon operation of energy system,a low-carbon economic dispatching strategy of the integrated energy system
that includes reservoir-type carbon capture power plant, power-to-gas, LNG(Liquefied Natural Gas) vaporizing
station,and liquid air energy storage using cold energy of LNG is proposed. And combined with the demand-
side response strategy,the joint dispatching from both supply and demand sides is adopted to achieve the
economy and low carbon of integrated energy system. Finally,the improved IEEE 30-bus power system and
6-node natural gas system is taken as an example to verify that the proposed low-carbon economic dispa-
tching strategy can improve the consumption of wind power,reduce the carbon emission of system,enhance
the performance of peak shaving,and reduce the total operation cost of system effectively.

Key words:carbon capture power plant;integrated demand response;liquefied natural gas;Brayton cycle;liquid

air storage system
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Table A1 Generator unit parameters
RHALH WU T
4H 4 % =) S =, N V)L\b/lvz b,
HLZH G .- BRI AIMW  B/NEIIMW BB R ¥ ab,c (MWILE)  [t4MW 5]
1 PRENLA 100 30 0,335,177 50 0.4
2 RANLA 80 10 0,42.6,130 40 0.4
3 T Al HE LA 330 190 0.0625,25,75 50 1.2
4 PRI 55 5 0.025,30,60 20 1.2
5 PRI 30 5 0.035,23,65 20 1.2
6 RN 50 5 0,37.7,137.4 20 0.4
= A2 SETENEEE
Table A2 Time of use data
i B 01:00—08:00 10:00—14:00  15:00—16:00  17:00—19:00  20:00—24:00
by (i I T ik TR
B[S (MW h) Y] 64.62 135.38 207.69 64.62 207.69 135.38

& A3 HittSH

Table A3 Scheduling results in different scenarios
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Table A4 LNG operating parameters
LNG i&17 35 Kl
M LNG H2l < B /(S kef ) 1.68
LNG HiZEizf (K& BHI(S$ kef?) 0.1
H5 46L& 0~900 kef  0.27
Sl (KA 7N -1
st (A NI KEE) oy 900-1800 ket 016
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Table A5 LAES related parameters

ZH il ZH il
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FEAEHLEERG R 0.85 (IR TRV ES 0.87
FELEHLHUI 0.9 LSRR & 0.9
LAES E4iHL )3 EH/MW 0~2 LAES IZ/Ik H1.Zh 230 /MW 0~2
AR A AM? 500 Brayton 7§ ¥4 ) Th 2 3 Fl /MW 0~2
FEAEHN DR EIK H—R 293 TR FHREEIK % 462.2
Y 305 =% 462.2
ERv 305 H=2 462.2
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Table A6 Operating parameters of carbon capture power plant
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AT 2R LIRS m ) 100 T &S 0.9
AR 2R A Im® 600002 FiLE B4R T &/ (mol mol ™) 61.08
NG P /K 5 Bk (g ol ™) 61.08 CO, JEE /R 5t /(g mol™) 44
L i TR EE 1% 30 T e v 1 (g i) 1.01
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Fig.A4 Output of various units under Scenario 1
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Fig.A5 Output of various units under Scenario 2
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