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Coordinated optimal operation strategy of a regional energy internet based on
the non-equilibrium cobweb model
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Abstract: Based on pricing in the Regional Electricity Market (REM), an optimal operation strategy to coordinate power
interaction among Micro Energy Grids (MEGS) is proposed for the Regional Energy Internet (REI) composed of MEGs.
First, each MEG is considered as an independent interest entity and an autonomous optimal dispatching model of the
MEG is established to coordinate supply and demand. Secondly, a non-equilibrium cobweb model is introduced to
establish the pricing and trading model of the REM, and a two-level interactive structure of market pricing and MEG
autonomous optimization is formed. When trading is stable in the REM, actual trading electricity is allocated to the
over-supply or over-demand grids and each MEG optimizes itself independently again according to the allocated
electricity. Finally, the simulation results show that the proposed coordinated optimal operation method can achieve stable
transactions under unbalanced conditions and improve the economic and environmental performance of MEG through
efficient power interaction.
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Fig. 1 Structure and energy transmission relationship of REI
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Fig. 3 Market trading structure of REI
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Fig. 4 Coordinated optimal operation process of REI
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4 BHISH

4.1 BHIRE

PLVELE 3 AMMALIEE 1 MEG 11 X 38 eI BB
WEAT A A . ARYE S5 SCHR[20], MEGL & &
& CCHP(Combined cold, heat and power) B4 k¥, H:
AL E 200 A (RN X T SR 2R DA S AT AT 45 A
5 SR e S FE R BT, AT ) 2 R SR . 2
BN BT 20%, #hE R Bk E N
a=L=y=0.001, AMEEPHNEERN 4 A0
i MEG2 ¥ &~ CHP(Combined heat and power)
RUMR, HiE&ME WT. PV, BT. MT. WH,
GB. HE. HS, MT KH ™= EMRALH LS HE
#1134, MEG3 % & 4 CCP(combined cold and power)
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R, HE&AS WT. PV, BT. MT. WH,

AC. EC, H MT RH=4HMKHEETHT AC
#¥; MEG2 5 MEG3 A% & EV & DR,
GHMEEASEIS MEGL A . S HtEEik &S
B 2 fon, fERe&SHuE 3 Pon, EV 4

RS HNER 4 .

2 MEG et &5%
Table 2 Parameters of MEG’s energy supply devices

24 Bl g

MT KR LT 1500 kw
MT K BALHR 0.35

WH g K\ % 2000 kW
WH % 0.8

GB i KA A% 2000 kW
GB & 0.9

HE f K N3 1500 kW
HE 2% 0.9

AC RN H 1500 kW
AC &% 1.2

EC B NHA T2 1000 kw
EC ReRltt 4.0

RRZHINR 3000 kW

% 3 MEG f$#EI8 %5

Table 3 Parameters of MEG’s energy storage devices

fifi BE A BT HS
7 E/KWh 2000 2500
e /NAEEIKWh 400 500
B KA E/KWh 1800 2250
KA # kW 800 1200
H 0.001 0.005
TR 0.9 0.85
#4 EVHEXSH
Table 4 Parameters of EV
24 HE
EV #i& 200
NG aFin N(17.5,3.4%)
5 IR 5 43 A N(7.5,3.22)
NI SOC 4377 N(0.6,0.12)
#iE soc 0.9
BE 7SRRI 6 kw
ZERTEEN 40 kWh
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Fig. 6 Predicted curves of MEGs’ new energy generation
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Table 5 Costs comparison of MEGs before and after coordination
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SRR ) L R AR ST ITIWN i SR R A 7E REM JEYIWN
EREa))
MEG N az. N N sl N N . 3 3 . 3 s N . N
ISt i s ] 17N =R 71 N hE PR PMARE RIS ZINLENi Drif Ak L
JG
MEG1 3670.87 4607.88 -501.79 1157.08 3429.88 3656.61 16.03 439.70 -7456.58 6614.99 240469 —63.65%
MEG2 1462587 1420147 177290 132816 458344 452244 0 0 849.18 2098221 2090125 -0.39%
MEG3 715513 303479 467333 757.73 475677 4327.10 0 0 6607.40 1658524 14727.02 -11.20%
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