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Table 2 Optimal configuration scheme in each scenario

HiE £ 5 %

i
B el Bm2 mEs GE4 s

CHP 1HIA, 1/ 18 P RSB
, , ' SN
e amm amm CTUE o 28TH
1ETA, 1608, 151148 ..
’ ) ’ ] s ]
CB Lamm 2amm  1gmm 2HIE THIE
AC 1R IH 1808 180K 168148 160K
EC 1H8MMAH 1608 1518 1508 1518
F L& 1, L] 41 L] &1
BB 261E 1A B2 #Moo1HIm
£ 1 %
BT 15 I#, 22 151H, 16018, 161#,
245 A 15MA 15M&  15MH




%9

ARMTET , 55 - 5 R ST MR SR Y bl X 25 RE VR AR e R AL AL e 2 ®

®3 B[HFFURASTEE

Table 3 Annual cost comparison in each scenario
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Fig.4 Electric power balance of typical summer day
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Collaborative optimal configuration of park-level integrated energy system
considering flexibility requirement
LIN Shunfu,ZENG Xuwen,SHEN Yunwei, LI Dongdong
(College of Electrical Engineering,Shanghai University of Electric Power,Shanghai 200090, China)

Abstract: To take the impact of flexibility requirement on the resource allocation for IES (Integrated Energy
System) into further consideration,a collaborative optimal configuration method for park-level IES considering
flexibility requirement and uncertainty of renewable energy is hereby proposed in planning process of IES.
Based on the price elasticity theory, the IDR (Integrated Demand Response) flexible load model is built
with the uncertainty of the IDR cognitive process and results described by Z-number method. Considering
the stochasticity and correlation of renewable energy, the joint probability model of wind and photovoltaic
output is improved by using the non-parametric estimation method with Frank-Copula function,and the typi-
cal daily wind and photovoltaic output curves are obtained. Taking the minimum total annual cost for 1ES
operators as an objective, the bi-level collaborative configuration model of TES is constructed in which the
model and number of equipment are optimized in the upper level while the operation of unit is optimized
in the lower level. The case study results indicate that compared to the scenario without considering IDR
and renewable energy uncertainty, the proposed configuration model reduces the cost and further improves
the economy. Meanwhile, the operation risk of the system caused by the uncertainty of both source and
load sides is fully considered in the configuration scheme,thereby achieving the balance between the economy
of IES planning and operation safety.

Key words:park-level integrated energy system;flexibility requirement;integrated demand response;configura-

tion planning;uncertainty
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Table A1 Time-period division of time-of-use electricity price

3 DT 2 B B 2 B
o3I B IR BRI 5 AR E =R Bk 4
08:00-11:00
08:00-11:00
I 13:00-15:00
18:00-21:00
18:00-21:00
06:00-08:00
06:00-08:00
- 11:00-13:00
¥ 11:00-18:00
15:00-18:00
21:00-22:00
21:00-22:00

D

22:00-6:00 22:00-06:00
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Table A2 Device parameters of IES

Wt el N BT A HARI% A Ha RER. TR
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I 700 KW 310 Jo/kW 75 20 700. 7 kW
GB I 900 kW 270 JG/KW 75 20 900. 9 kW
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AC I 1150 kW 1080 Jo/kW 120 10 1150. 11.5 kW
i 1400 kW 1050 Jo/kW 120 10 1400. 14 kW
I 800 kW 900 JL/kW 400 15 800. 8 kW
EC I 1150 kW 840 JL/kW 400 15 1150, 11.5 kW
i 1400 kW 810 JL/kW 400 15 1400. 14 kW
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EB
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Fig.A2 Load data for typical day in transition season
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Fig.A5 External power purchase price of IES operator
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Fig.A6 Cooling power balance of typical summer day
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Fig.A7 Heat power balance of typical summer day
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