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Double-deck planning model of integrated energy system in consideration

of dynamic load energy storage strategy

JIANG Mingzhe' ,CHENG Guixue' ,ZHAQO Jinbin®

(1.College of Computer Science and Technology, Shanghai University of Electric Power, Shanghai 201306, China;

2.College of Electrical Engineering, Shanghai University of Electric Power,Shanghai 201306 , China)

Abstract: Most of the existing planning strategies for the electricity gas-heat-integrated energy system are realized by
cutting or transferring the load. and the influence of the dynamic coupling process is not considered. Therefore, the
scheduling is not flexible enough. Under the background, a two-layer optimal scheduling model that considers the Dy-
namic Energy Conversion (DEC) energy storage and loads collaborative optimization strategy is proposed in this pa-
per. In the upper layer, the dynamic conversion of energy flow is considered and the whole life cycle impact of the e-
lectric facilities, such as batteries, super-capacitors, and electricity to gas, is also concerned. Then the DEC load
model is introduced. For the lower layer, based on the configuration of energy storage of the upper layer, an optimal
scheduling model of an integrated energy system is established with the operating cost and net loss as the objective

function. The scheduling results will be fed back to the upper layer. And then the DEC load can participate in the sec-
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ondary scheduling and the flexibility of scheduling can be enhanced. In addition, the Second Order Oscillatory Particle

Swarm Optimization algorithm is adopted to calculate the solution of the upper model, while the lower model utilizes

the e-constraint method to solve the nonlinear equations. Finally, an Integrated Energy System comprising the modi-

fied IEEE 39 Panel Point Power System, the Belgian 20 Panel Points Natural Gas System, and the 6 Panel Points

Heat System is analyzed as an example. Four operation scenarios are discussed from the perspectives of economy, re-

liability, and flexibility to verify the rationality and superiority of the proposed model and algorithm.

Key words: constrained optimization;energy storage;demand side management;integrated energy systems;energy con-

version load
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Table 1 Unit parameters

MLl BT KT E AR a b ¢ H ERR/MW 1 R/ MW
PAEN 8 80 0
CHP 30 3 1 — — — 1000 0
PRI 31 2 639 21.02 0.009 646 0
PRI 32 2 639 21.02 0.009 725 0
A 33 6 — — — — 350 0
HRHE 34 — — 2 839 24.02 0.077 108 0
R 35 — — 2 639 21.02 0.009 687 0
R 36 — — 2 639 21.02 0.009 580 0
A 37 19 — — — — 350 0
JRIE 38 1469 19.71 0.077 865 0
PR 39 — — 1469 19.71 0.077 1100 0

FHL B 24 — 1 — — — 100 0
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Table 2 Electric energy storage parameters
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