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Fig.1 Heating loss dynamic process of heating network

pipeline and its quasi-dynamic thermal circuit model
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Fig.2 Structure of electric-thermal coupling system
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Table 2 Results of robust optimization method

for information gap(Model 1)

B/ % PR A / 78 a
0 172538.66 0
1 174264.05 0.0207
2 175989.44 0.0619
3 177714.82 0.1007
4 179440.21 0.1029
5 181165.59 0.1051
6 182890.98 0.1233
7 184616.37 0.1415
8 186341.75 0.1597
9 188067.14 0.1779
10 189792.53 0.1960

*3 FEREBRSBEMRUFAEER(ER3)
Table 3 Results of robust optimization method

for information gap(Model 3)

B/ % PR RAS / T8 @
0 157573.87 0
1 159149.61 0.0190
2 160725.35 0.0380
3 162301.08 0.0569
4 163876.82 0.0758
5 165452.56 0.0947
6 167028.30 0.1136
7 168 604.04 0.1325
8 170179.78 0.1513
9 171755.52 0.1701
10 173331.26 0.1889
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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
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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 ,Chongging 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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% D1 CHP HIAABITSH
Table D1 Operating parameters of CHP unit
SRR of LA 5 Kl
fi/HIMw Pg,min 50
R 1Mw Py, max 270
LA R r 1.66
BN TS T R IMW Ryw Rycomn 50
% D2 BHBARRTITEH
Table D2 Operating parameters of electric-thermal coupling system
BUHS SH A R 5 Kl
I — IR R B fop 14.5
i IR R B fom2 0.0345
CHIPIRR/ e foa 42
CHP HLAH 3 AR oT
B Ik R foa2 0.03
B RS R foma 0.031
LA 0 fpa0 1650
FHH fro 2000
KA HLZE L D A e L — IR R B fi 11.339
L IR RS fia 0.0533
K HALH Fe b B 7MW K HLZE 552/ HL g B nin 50
K HALH R L 1MW KL B A HL B max 210
L4 A R 7 R FR A 15 % 100
PR PR /K ™ 363.15
A R PR R PR/K T 373.15
RO R PR R R/K T 343.15
MHRGIBITSH
AR N DR BE BRI Toax 373.15
AT N TR BE T R/K T 343.15
K E/m L 25000
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Table D3 Operating parameters of heating network pipes

PO pERTR= 4} EHERE HERE I
ey =) Ty =N Ty =N Ty =N
ERCETRS kg b ERLELRE (kg hM CRR (kg h™) EUES (kg h™
1 2200 18 50 35 50 52 50
2 50 19 1600 36 250 53 50
3 50 20 100 37 50 54 50
4 2100 21 50 38 50 55 450
5 50 22 50 39 150 56 50
6 100 23 50 40 50 57 50
7 50 24 1450 41 50 58 350
8 50 25 150 42 50 59 50
9 1950 26 50 43 50 60 50
10 50 27 50 44 50 61 250
11 50 28 50 45 750 62 50
12 1850 29 1300 46 200 63 50
13 50 30 850 47 550 64 150
14 200 31 50 48 50 65 50
15 50 32 50 49 50 66 50
16 50 33 350 50 100 67 50
17 50 34 50 51 50
< D4 #MIRITIRMPE
Table D4 Thermal resistance of heat loss
AL mKIW
X PR AR R RARH
el xR A s PR AR
fit7k [l 7k
3.448 3.448 0

3.992 3.992 12.605
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