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Fig.1 Structure of ICES energy hub frame

1T — A Ve P =I5 ™ R SE(CCHP) T2 %
P v AL, & B A ] 45 50k R B A B
PRIk 3 BSOS 8 AR L 0 AR 5 I A 8 B

CHP 45— e & M HLZE Ay DX FE 10 mT LA i A
PRSP E VoA S WNTTE R S DT E SRS
T A R AT AT BRI A RIS 7 93 D T AR A B4 B
T AT R A P B T RMER A PR A R b —
FBEIN S G 325 B 2 T A AR R 25 B A ML ZE D el L

AR 2 B FE IR 9 4R T, OF AN ™ AR AT AT B
Ty A AR Uil 1) R FRL B AR g A G 290 0,

2 EF EH®ICES P EMRALER

WE 2 frs AR SCH SRR AU L 53R Z2 68 7 i
2 BERUILAL 2 L AL A B2 BARBEB R

a. Z e Z UL ICES 56 FRE A fie /N Ry it
FHES ¥ TR EIN CHP A AR ADLATT
CHP HLA 2 HAFE G oo e A R [FI R 40
ZEA FBERUAS X CHP A1 GB A SERT KSR S RE LAY
OB fc iy 0 CHP FIGB Y SE i RAR S RE L
R A JZ A R IR ARG R AE S B R A
TR AR

b. e MLILE A LIZ 4L %5 H CHP #1 GB 1Y
KARS e L S mt I, B KAk ICES FIRERCR , 48
JE#% AR DL K GB W RE B R AL ROR B (FE
90 % ZE A7) ,CHP LA & 1 i 2 75 AL RCR BAR (7
36 % A7), R G HBERIOCR X CHP MLAL 1) 55 B #4 g
H U B R CHP #VH U AR AR 240 1k i
e D LTy R o S (SRR STh - AW =L R et S U

c. ML BLZ ARG T 2 B i3 as 1 4
N NS e AR DL R 2L T Z A e A A AL
, PEHLZ e s AT PEA F8 A (4R BB FE | A RN
SRS s R SRR B8 55 ) | SR A 25 B IR I 1)
TR,

o M D

L = [E KRN
TGRS B i A A i1 JERITUNER

CHP .GB CHP
KSR b 1
R IRTAE
— [EawEuE
1CES iRk LECHPABIL]
CHP .GB .
Ho 60 4R
YT

i R | LEMALA A A

B 2 IECS B EE
Fig.2 Hierarchical optimization model of TECS
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Fig.3 Schematic diagram of integrated
demand-side responses
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Fig.5 Typical diagram of predicted daily
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real-time tariffs
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Table 2 Multi-objective parameters and evaluation
results of non-inferior solutions
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10 0.8608 15792 0257 04232
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Hierarchical optimal dispatch based on energy hub
for regional integrated energy system
HAO Ran',Al Qian',ZHU Yuchao?’, WU Heng®, LIANG Zhongxi®
(1. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,
Shanghai 200240, China;2. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049 ,China;
3. China Southern Power Grid Guangzhou Power Supply Bureau Co.,Ltd.,Guangzhou 510000, China)
Abstract: A hierarchical optimization model based on energy hub is proposed for small and medium-sized
regional ICES (Integrated Community Energy System) with time-varying tariffs and flexible operating modes.
The coupling relationship of regional integrated energy system and the adjustment mechanism of thermal-
electric ratio are studied,and an extended model of energy hub is established. A bilevel optimization model
with the lower comprehensive energy cost and the higher energy efficiency as its objectives is established,
which considers the integrated demand-side responses,including energy substitution. With the KKT condition
of lower-level target as the feasibility measurement of upper-level optimization,lLagrange multiplier method is
applied to solve the model. For a specific ICES network topology,the dynamic process of energy connector is
considered,the hybrid power flow is calculated,the evaluation indexes of operating states are selected for the
electric,thermal and gas networks,the Pareto decision surface is searched for the multi-objective problem,and
the fuzzy comprehensive decision method is adopted to determine the optimal one among the unit allocation
schemes. Example is given to verify the effectiveness of the proposed method.
Key words: integrated energy system; energy hub; layered optimization; dynamic energy connector; hybrid

power flow; optimization; dispatch



