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Table 1 RIES operating parameters
e wAMEJY RO, HLIEYE
N woo B
GT 150 650 0.30  0.025
GB 100 500 0.95  0.026
P2G 0 500 0.60 0.006
1% 0 600 0.020
WT 0 500 0.024
HL [ 0 600
KM 0 600

x2 MERASH
Table 2 Energy storage system parameters

23 EES GES
i 2 % 0.001  0.001

FERRR 0.98 0.95
BN/ kW 0 0
KRR R/ kW 350 300

AR/ kW 500 400

SOC LR/ % 95 95

SOC T FR/% 10 10

HABEMERA/TC 0.018  0.018

*x3 HEEHN
Table 3 Time-of-use electricity price
o B G
o 10.00—15:00 L10
18.00—21:00
07:00—10:00
SmFEE 15.00—18:00 0.85
21:00—23.00
AR 23.00—07.00 0.55

x4 SHEH
Table 4 Time-of-use gas price

eXiiv4

#5 I B s

(JG-m™)
08:00—13:00

IE3ingzr 2.25
17.00—19:00
06:00—08 ;00

B 13.00—17.00 1.75
19:00—2300

ZAingEY 23.:00—06:00 1.10

52 RS

5.2.1 R ot

T X HESRAESCH BT B B e - R

x5 SEHEM

Table 5 Time-of-use thermal price

i/
(I (kW-h)™"]

eSSl iNgE

00:00—11:00
U B 0.52
19:00—23.00

11:00—12:00

SR B 15:00—19:00 0.33
23:00—24.00

12:00—15:00 0.15

iy
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1200 +
900 -
600 + M

00:00 04:00 08:00 12:00 16:00 20:00 24:00
I 2
HLfT — RS — g — WT =PV
B3 B KBS UK S ST ek
Fig.3 Electrical,gas,thermal loads and WT
and PV output forecast curves
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Table 6 Operating costs of RIES under
different operating scenarios

Yo Basfr WERE B8 s FEREOL ki

BOMA/OC RAR/IT A/OC AR/ JG A/ JC Tl ke
1 31833.14 30 237.49 869.76 725.93 63 198.44
31 078.36 29 768.67 838.05 471.64 62 541.99
30 342.72 30 399.77 845.02 -1265.43 363.36 61 313.53
29 153.06 30 314.68 863.07 -2024.69 0
30 041.64 30 050.68 840.65 —1029.19 179.50 62 352.41

Ty /kW

A SR LA L Tk

60 722.51

[ N )

6 BRI oy A AR R 91 3R RIES iy i
FIEACAR 5k P 5 i B e T AR A 1k 58 B WA
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Fig.4 Electricity supply and demand balance
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Fig.5 Natural gas supply and demand balance
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Fig.6 Thermal energy supply and demand balance
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Operation optimization of regional integrated energy system

with electricity-gas-thermal demand response
ZENG Zhumei, SUN Jianmei
(College of Economics and Management ,Shanghai University of Electric Power, Shanghai 201306, China)

Abstract : In view of the problems of less interaction between source-load entities, high carbon emission intensity ,low wind-solar
power consumption capacity, and poor overall operating efficiency of the regional integrated energy system ( RIES), an
optimization method is proposed for the economic low-carbon operation of the RIES taking into account the demand response of
electricity-gas-thermal prices. Based on the common commodity attributes of electricity , natural gas,and thermal energy and the
dispatchable value of multiple flexible loads, a price-demand response model of electric-gas-thermal is established, which
effectively enhances the incentive effect of price signals on load participation in demand response. To fully tap into the low-
carbon potential of the system, stepped carbon trading is introduced to improve the actual carbon emission model. With the
minimum system operation cost as the optimization goal, the influence of different operation modes on the economy and low
carbon of the system is studied. The case study results show that the operation optimization model of price demand response and
stepped carbon trading can achieve economic low-carbon system operation and wind-solar power consumption capacity while
achieving peak-shaving and valley-filling.

Keywords : regional integrated energy system ( RIES) ;price demand response ; carbon emission;stepped carbon trading; wind-

solar power consumption ; operational optimization
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