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Integrated energy collaborative optimal dispatch considering
human comfort and flexible load
JIANG Yuechun',ZENG Chengyu',HUAN Jiajia’,ZHAO Jin’,LIU Yugqing', WU Shuhong'
(1. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;
2. Power System Planning Research Center of Guangdong Power Grid Co.,Ltd.,Guangzhou 510080, China;
3. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongqing 400044, China)
Abstract: Based on the energy internet framework, an integrated energy collaborative optimal dispatch me-
thod considering human comfort and flexible load is proposed. Firstly, the energy usage characteristics are
studied from the perspective of the user demand,flexible loads are divided into transferable loads,reducible
loads and convertible loads. The mathematical models are established according to these loads respectively,
and their economic efficiencies are analyzed. Secondly,a thermal resistance model is constructed according
to the thermal properties of building to analyze the relationship between cold / heat power and human com-
fort. Finally, considering the human comfort and user-side flexible load,taking the maximum operating reve-
nue of integrated energy service providers as the objective function,the results of the park-level comprehen-
sive energy collaborative optimization scheduling are obtained,which shows that the proposed model can im-
prove economic efficiency and promote local consumption of new energy sources.
Key words: integrated energy system; flexible load;integrated demand response; building equivalent thermal
resistance model ;human comfort
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Fig.Al Housing model main zone heat flows and equivalent thermal resistance model
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Table B1 Land use in integrated energy demonstration area

P T A/m?
JEAE 206200
Tl s 441400
I3 it 64300
[ERIAzEE: 99800
BEy7 PAE R 65400
HERTH 96700
oAl 1 72200

* B2 MXHERE RGAMH RS

TableB2 Parameters of energy supply system in area

eyt ZH ZHUE
H LA EIKW 10000
it BRI % 38.9
CHP HL4 TR % 432
ML 111
BHER G « (kwh) 0.0946
H LA EIKW 4000
HilAresktt (EERD 34
FLE
HlH e (COP) 3.33
BYERNTE « (kW h) 7] 0.042
H LA EIKW 2500
e i AL R I% 80
EYEF I (GTIKW h) 0.032
B HIKW 2500
FL AL HIARERLEL (EER) 3.4
IEYET (GTIKW h) 0.0846
BEHLARIKW 80X 20
FeARMLLE o B
BHESRAIE « (kWh) ™ 0.029
FEH L& L RRIKW 500
L AE
T4 % T BRIKW 500

* B3 [ X i R MRS HL

Table B3 Parameters of energy storage equipments in the area

X WiERE K BYERAI[ TG
W 0oC kR SOC FKR
(kW H) FES (kWeh) 7]
fi# BE HLth 4000 0.95 0.9 0.1 0.045
W E R 4000 0.90 0.9 0.1 0.035
TKE% 4000 0.90 0.9 0.1 0.042
HARYE  160X10 0.90 0.8 0.2 0.037
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