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Fig.1 Regional thermal compensation system
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Fig.2 Forecasting of grey water production activities
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Fig.3 Forecasting of grey water

temperature and mass flow
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Fig.5 Thermal power and load under each example
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Regulation strategy of regional thermal compensation system

considering grey water load forecasting
ZHANG Hong', WANG Xinwei', WANG Mingchen®, LI Jiawang’,BAI Yang',ZHANG Yuhai*

(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University, Jilin 132012, China;
2. Zhangjiakou Power Supply Company of State Grid Jibei Electric Power Co.,Ltd.,Zhangjiakou 075000, China;
3. Chengde Power Supply Company of State Grid Jibei Electric Power Co.,Ltd.,Chengde 067000, China;
4. Jilin Power Supply Company of State Grid Jilin Electric Power Co.,Ltd.,Jilin 132000, China)

Abstract: The traditional heating means take cogeneration units as the main heat sources. Because the co-
generation units have the electrothermal coupling characteristics, so the thermoelectric load mismatch may
occur during the operation. In order to solve this problem,a heating method involving the central heating
and regional thermal compensation system is proposed. As for the condition of grey water production on the
user side, forecasting the grey water production activities, quantifying the estimated recoverable heat energy,
and combined the residual heat of the solar power station as the supplements of central heating source.
The operation optimization model of regional thermal compensation system is built according to the thermal
load characteristics on the user side and the heating characteristics of the solar power station and thermal
reflux system,and the regulation strategy of system model is formulated by using the model predictive con-
trol method. Finally,the examples are set for simulation comparison,and the results show that the proposed
regulation strategy can recycle and use the original wasted heating power, achieve the heating target while
ensuring the economy and environmental of system.

Key words: central heating;energy reflux;regional thermal compensation system;grey water load forecasting;

thermoelectric load mismatch
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Collaborative operation optimization of cross-border integrated energy system
considering joint trading of carbon and green certificates

LUO Zhao',LIU Hongzhi',ZHAO Weijie’,SHEN Xin®, LU Xin',JIA Yunrui'

(1. Faculty of Electric Power Engineering, Kunming University of Science and Technology,Kunming 650500, China;
2. Kunming Bureau, EHV Power Transmission Company of China Southern Power Grid Co.,Ltd., Kunming 650000, China;
3. Metering Center of Yunnan Power Grid Co.,Ltd., Kunming 650051, China)

Abstract: In view of the different energy market mechanisms in adjacent countries and the large difficulty
of multilateral coordination dispatch, a collaborative operation optimization method of cross-border integrated
energy system considering joint trading of carbon and green certificates is proposed. Based on the location
of integrated energy systems in different countries,the model of cross-border integrated energy system con-
sidering loss of heating grid and power grid is proposed. Based on the consideration of cross-border energy
flow and transformation,the cross-border green certificates and carbon trading are introduced,and a collabora-
tive operation optimization model of cross-border integrated energy system considering joint trading of carbon
and green certificates is built. The analysis of simulative results based on the built model shows that the
introduction of trading of carbon and green certificates in cross-border integrated energy system can reduce
the operating cost of integrated energy systems in different countries, meanwhile improve energy optimization
allocation and renewable energy accommodation.

Key words: cross-border energy interconnection;trading of carbon and green certificates;collaborative optimal

scheduling; low-carbon
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Table A1 Grey water production activities and their parameters

F5 RIKEF=5EF
Hinaik Oma,ik Hra,ik O7.a,ik
1 b 3.91 0.75 40.2 72
2 7 9 455 1.05 394 105
3 sk 4.25 0.92 355 73
4 EERE (F) 1.23 0.34 345 7.0
5 EEERE (WD 1.15 0.26 36.2 6.8
6 Aasss 0.66 0.02 326 45
7 it 0.23 0.03 338 42
—k,mCq 0 —k,m,C, 0
_ 0 —ksm, C, 0 —k;m,C,
—km,C., 0 —kmC, 0 (AL)
0 —klmp,Cpr 0 —klmgCg
KMy, Ceor 0 k, m,C, 0 K,Coor (Tei — Too) 0 kZCg (T, gic —Tgoc)
B 0 ksmprCpr 0 kSmgCg 0 k3Cpr (T, i —Tpo) k3Cg (Tgip —Tgop) (A2)
KiMeCeor 0 klmg,Cg 0 KCe (T —Teo) 0 k1Cg (T, gic —Tgoc)
0 kmC, 0  km,C, 0 KCor (T =Too)  KiCy (Tyip — Toop)
C=[0 0 0 7] (A3)
DI TAED RS2
POKFARE I R G T RSB AT RN -
0<p, (k) < pr™ (A4)
um™ < p, (kK +1) — p, (K) <u™ (A5)
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) T AR B
)R IAE IR AL
R ARPGEREEE R TAE, HAAELFR .
0<Q, (k) <QF* (A6)
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R ARG I T TAE, HARPGEAF N .
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Table A2 Main example parameters

¥ HiE
HEMERERE 200kW - h
HEERARGAN RLLAS 150 J/g
HEHERRGEANTRRE 120 kg
MRTENE 350 kW
AT TBIRR 2R BRI 65kW - h
MERMERERY 0.65~0.82
IR AR 0.75
RUEAERE 300kW - h
RRERREANRELHRE 85 J/g
KRERRGEANTRRE 140 kg
HMETIEESEE 19.5~24.0 °C
e fATTSEE 0.9~1.1
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