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Fig.2 Schematic diagram of flexible
supply-demand matching
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Optimal dispatching of electric-thermal coupling system considering
influence of laying method of heating network pipeline
ZHANG Lei',LU Tianlin?>, YANG Chen*,YE Jing’, CHEN Qing', HUANG Yuehua®’,XUE Tianliang'
(1. College of Electrical Engineering & Renewable Energy,China Three Gorges University, Yichang 443002, China;
2. Hubei Provincial Collaborative Innovation Center for New Energy Microgrid,
China Three Gorges University, Yichang 443002, China)

Abstract: As an important driving factor of the temperature dynamic process in the heating system, the
heating loss characteristics of heating network are significantly affected by the laying method of heating
network pipeline in the combined electric-thermal dispatching. Aiming at the different laying methods of
heating network pipeline, the mechanism of heating loss characteristics of heating network in the combined
electric-thermal dispatching and the characteristic differences under different laying methods of heating net-
work pipeline are analyzed. A dynamic process constraint model of heating network pipeline temperature
considering the influence of heating loss characteristics is proposed. On this basis, considering the uncer-
tainties of wind power output and load, the dispatching model of multi-scene electric-thermal coupling sys-
tem considering the influence of laying method of heating network pipeline is established, and the robust
optimization solution strategy with information gap is proposed. The simulative results of case study show
that compared with the traditional pipeline constraint model, the proposed pipeline constraint model reflects
the influence of the actual structure of heating network on the operation constraints of heating system,and
improves the operation economy of system.

Key words: electric-thermal coupling system; pipeline laying method;heat loss characteristics of heating net-

work ;uncertainty of wind power;dispatching decision

(E#% 28 W continued from page 28)

Optimal allocation model of community integrated energy system considering
off-design performance of device and flexible supply-demand matching
WANG Qianggang' ,WU Xuehui', YANG Longjie',ZHOU Niancheng' ,ZHANG Hao’,LI Zhe’
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University, Chongqing 400044, China;

2. Zhejiang Huayun Electric Power Engineering Design & Consultation Co.,Ltd.,Hangzhou 310014, China;

3. State Grid Chongqing Electric Power Company Research Institute,Chongqing 401120, China)
Abstract: The establishment of reasonable and effective optimal allocation model is important for the econo-
mic operation and multi-energy supply-demand balance in the integrated energy system. Thereby,an optimal
allocation model is proposed considering the off-design performance and the flexible supply-demand matching
for the community integrated energy system. The off-design performance model of equipment affected by
multiple factors is proposed,in which the uncertainty of equipment energy efficiency in the system is con-
sidered. Then, the flexible supply-demand matching index is developed to improve the system’s ability for
coping with the uncertainty of renewable energy generally and power demand. The optimal allocation model
of community integrated energy system is developed to minimize the system allocation cost,in which the
constraint that corresponds to flexible supply-demand matching index is taken into account. Finally,a com-
munity integrated energy system in northern China is taken as an example for simulation analysis. Simula-
tive results show that the system allocation can be scientifically and reasonably optimized considering the
off-design performance and the degree of flexible supply-demand matching.

Key words: community integrated energy system; off-design performance; flexible supply-demand matching;

optimal allocation
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Fig.A8 Curve of load and wind solar power in typical day
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= AL BENFMRASNHE

Table Al Electricity price and natural gas price
WA TSR

i B (7t/kWh) (Jt/m?)
U i B (10:00-15:00,18:00-21:00) 1.1865
SF Bt (07:00-10:00,15:00-18:00,21:00-23:00)  0.8102 35
A0 B (23:00-07:00) 0.4015

RA2 BESY

Table A2 The parameters of equipment

i HARZH G B
o Hinla HLEHAKEKW BRI/ - kW) B4ERA/G - kW)
PR EHL 25 500 8000 0.0472
& AR 20 750 1800 0.00216
AR 20 400 4050 0.00216
Jetk % & 20 200 10000 0.0096
AL 15 300 8000 0.0196
A 1) A Bl 15 300 1000 0.0087
Wi S v 15 400 1500 0.0072
Wi % 10 400 900 0.0024
BHARS 10 — 3000 0.0018
BHNRG 10 — 1000 0.0016
BRRY 10 — 800 0.0016

RA3 BEFHNRETTAHEIEER
Table A3 Fitting constant of off-design performance of energy conversion equipment

P et WEFHE
Kisr  aesgo Koot ooz Kot o1sea Kot 00063
Kisr  omsr Koot aamot Kot ooms  Pher  o7as
R EAL kisr  oooes ot oesm Kot 1ax05  Phor o172

a,3 b b,0 m
Koot 3705 @eor 03619 Knor 318021 Kot 80123

b,0 a,0 b1
ke,GT 20.426 1 kh,GT kh,GT

T
70.7744 0.5139 kGT 3.7151

a,0 b,0 a g
kthHB 67.9533 kh:WHB -60.1854  “hwhe 0.5105 kWHB 0.9364

ka,l kb,l wb

AR hWHB 0.2411 hWHB 0.2470 h,WHB 0.4895
a,2 b,2 p
kh,WHB -8.9<10* kh,WHB -1.6x10* Kive 0.8271
a,0 a,3 a
Kics  grosss  Knoe  18x0*  @hos 0.6173

. ka,l kb,O COb

RS hGB -0.0490 hGB 96.4380 h,GB 0.3827
a,2 b1 t
kh,GB 0.0100 kh,GB -0.0773 Kes 0.7385
a,0 b,0 b,3 t
kc,Ac 0.1643 kc,AC 6.3904 kc,Ac -2.5%10° Kac 0.8574

ka,l kb,l a)a
UG WIS IR cAC 0.0063 cAC -0.1212 cAC 0.7595

a,2 b,2 b
kc,Ac 5.5%10° kc,Ac 96x10%  “eac 0.2405
0 1 2
LA L kc,Ec 0.9375 kc,Ec 0.0780 kc,Ec -6.7X10*
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Table A4 Environmental costs of major pollutant
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Fig.All Variation curve of gas turbine power generation efficiency under typical days
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Fig.A12 Variation curve of gas turbine heating efficiency under typical days
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Fig.Al3 Energy efficiency change curve of gas boiler under typical days
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Fig.A14 Energy efficiency change curve of absorption chiller under typical days
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