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Abstract:In order to deal with the growing energy demand and realize the “double carbon” target of China’s
14th five-year plan, a combined cooling, heating and power microgrid with phase change material energy
storage is proposed. A multi-objective optimal configuration model of microgrid is built from three aspects
of economy, energy consumption and carbon emission, and the multi-objective optimal algorithm based on
decomposition is adopted to solve the model,thus a series of feasible alternative schemes is obtained, mean-
while the bidirectional projection method based on interval intuitionistic fuzzy information is used to make
the decision,and the optimal configuration scheme is obtained. A business park is taken as an example to
verify the feasibility and effectiveness of the proposed microgrid.
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Fig.A5 Cooling load and heating load of typical daily
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Table Al Energy price

i Bt HAN/DG (KW YT SA/OG m)
I3 10:00—19:00 1.217
*F- 08:00—09:00, 20:00—21:00 0.875 35
% 00:00—07:00, 22:00—24:00 0.524

RA2 BRESH

Table A2 Device parameters

W A ARGt KW EE T kI BYERRASI[TG (W h) L 5T kY R Ftila
etk 10000 0.019 — 20
1, 0.29
PREFEHL 6800 0.01 20
#00.61
PR Bt 750 0.05 0.85 20
FE 1920 0.02 3.7 20
Bl 2000 0.045 0.9 10
AR BE 0.12 0 0.95 30
AL 970 0.06 35 20
AR I
1200 0.035 08 20
AFIAHL

R AL NERFRNEIENNER

Table A3 Planning results of ten alternative schemes

Wik S JeRIMW SR IKW FRERIKW # Hit/MwW HHAEfEREIK FAL 1A/ TRAGHR A /K
X, 1.85 1039 630.1 9.09 9.38810° 9.46 10’ 1.00x 10"
X, 1.89 1039 630.2 8.61 9.401X10° 9.80x10’ 9.73x10%
Xy 1.87 1035 630.6 8.90 9.472X10° 9.94x10’ 9.99 X 10"
X, 1.90 1028 630.9 8.52 9.472X10° 1.00x10° 8.77 10"
X 1.87 1029 630.7 9.10 9.471X10° 7.6910’ 9.57x10%
X 1.83 1030 630.1 8.98 9.470Xx10° 8.46x107 9.50 X 10"
X, 1.89 1031 630.1 8.55 9.470%10° 9.53%10’ 9.39x10%°
X 1.82 1035 630.0 9.07 9.472x10° 9.59X 10" 9.97x10%
X, 1.83 1032 630.2 9.15 9.473x10° 9.80% 10" 9.85x 10"
X0 1.80 1033 630.6 9.28 9.472 X 10° 9.93%x 10’ 9.83x10%
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Table A4 Objective values of ten alternative schemes

7:77’% C /fEA Nenergy /kg NCOz /kg

X, 9.251X10°  2.4188X10°  3.958x10°
X, 9.253X10°  24187x10°  3.957X10°
X, 9.254x10°  24169Xx10°  3.961Xx10°
X, 9.242X10°  24154X10°  3.970%10°
X, 9.244x10°  24156Xx10°  3.968X10°
X 9.245X10°  24159X10°  3.967x10°
X, 0.248X10°  24161X10°  3.966X10°
X 9.255X10°  2.4171X10°  3.960x10°
X, 9.251X10°  2.4165X10°  3.963X10°
X0 0.252Xx10° 2416 7X10°  3.962x10°

[ ([0.2,0.3],[0.3,04]) ([0,0.1],[0.1,0.2]) ([0.6,0.8],[0.1,0.2]) |

([0.1,03],[0.1,02]) ([0,0.2],[0.1,0.2]) ([0.5,0.8],[0,0.1])
([01,03],[0.1,0.2]) ([0.1,0.3],[0.4,0.5])

]
([0.4,05],[0.3,0.4])
([05,0.8],[0.1,0.2]) ([0.5,0.8],[0,0.1]) ([0,0.1],[0.4,0.5])
_|([05,0.7],[0.2,0.3]) ([05,0.7],[0.1,0.2]) ([0.1,0.2],[0.2,0.3])
([0.4,0.6],[0.2,0.3]) ([0.5,0.6],[0.2,0.3]) ([0.1,0.2],[0.2,0.3])
([0.4,05],[0.2,0.3]) ([0.4,06],[02,0.3]) ([0.3,04],[0.2,0.3])
([0.1,0.2],[0.3,04]) ([0.2,0.4],[0.2,0.3]) ([0.5,0.6],[0.1,0.2])
([0.2,0.3],[0.3,04]) ([0.3,05],[0.2,03]) ([0.3,0.5],[0.4,0.5])
| ([0.2,0.3],[02,03]) ([0:3,04],[0.2,0.3]) ([0.4,05],[0.2,0.3])|

(B1)



