H 4% 53 SIREERE KR Vol. 4 No. 3
2021 45 H Journal of Global Energy Interconnection May 2021

XEHE: 2096-5125 (2021) 03-0235-14
DOI: 10.19705/j.cnki.issn2096-5125.2021.03.004

MESKE

TM732 XHERARERD: A

XigeeE iR B EX AT iR 2 2REN I F MR R
N ESEIMARARGIE

S, ERRE S, BREY

(RBAFEALESR, LRT HERX

100044)

A Review of Time-delay Complex Dynamic Network Model and Measurement Indexes for

Regional Energy Internet
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Abstract: Research on regional energy Internet models and
measurement indexes is of major significance for coordinated
planning, optimal operation, and avoiding cascading failures of
multi-energy systems in multiple domains. Based on the energy
self-organization and energy community, from the perspective
of complex networks to perform the regional energy complex
dynamical network model and measurement indexes research,
theoretical support is provided for the application of complex
network analysis in regional energy Internet research. This is
accomplished by summarizing the numerous challenges facing
the complex dynamic network institute, and putting forth the
research area energy Internet time-delay research idea and
method of complex dynamic network model and measurement

indexes.
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Fig. 1 Complex dynamics network model and measurement indexes of regional energy Internet



238 ESSE

REEXRY

LA, BRI, -

R, AR, AR,

figRE, fERE, -

EER

UG, A,

=
MR
| AREEETE

\
itz - Hk, FLEERE. )|
|

itifi R, R,
fine )
|

i (AR, AR,
|
s A THEfE, KB, =T7a)|
s ) ave)

¥ o)

Ve
\
| (e e e g )
|
: G S, AT, - '
z }»C 2 || |
| P o, s, )|
|
B R B, - |
> )

LT A A RSB b AR LS 0. AR AL
B, AR, BB, B, S

JET 5 A A I AR B R R « M, B,
Gl AIYIERE. E ORISR

B2 gEiRBARMEREENARTAT

Fig.2 Research contents of energy self-organization and energy community

PrAbFe T CNT R R KA. =A%) SN
R AR -

TEAL W, EEERFSEAE S T (A3 T o
HOWBE EEES). AW (25 M. A
BUBIAE) . ORI (E K BRI I BORS)
DA CABRICE . b)) SRE1E B
IR RO REIR . S LKA B AR A A M 4 A LA
RS, DR AE T AR

B, BERIOSBER BB S REIR. R, &
WA RAE AT, T REIR A VMBI AN [F]
ROZHAN Gy, DRI A S RIS AR
Hiz 7N AL gk U™ Ak

VRN, BT RR IR LUBCRE A I Y T ST
(e N o NI 1 ol = 3 o

2.2 XEREREIXMAYE RGN WEEE

N3, DXCIURE IR LI R 14 52 A% 8l ) 27 M 2%
AR BARRE IR RE . S A2 R Hl S
Gy LTV

RER W A A BEA R R OXUFRLL DR,
B @Y ke AL aRER AR AR IERN OEfA.
Mg AR R R IV (ST KA
W COL Ml aF) PLKMA M (CRIRA. A
A BALAMAR B B SRS AR

Cewas | s |
[ 7 TN TN\

TR AR I IR (15 7
75 0 2% B

_%ﬁﬁﬁ%ﬁﬂ< CELWIZS || MR
SETITIIES T [
CHAL R g g )| |ememeoeee eoeoooo-
gum | EH i % L

WwoEE R Lk TN

___________ -

T HET r -
WA B A
2

)

bk
B
JE
IR
HoAly

[l ]

B3 XEEERERKMNAE RS FMEEE

Fig.3 Complex dynamic network modeling for regional energy Internet
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Fig.4 Research on measurement indexes of complexes network model of regional energy Internet
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and characteristic analysis (right)
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Fig. 6 Hierarchical architecture and complex network modeling of regional energy Internet



242 ESSE

REEXRY

(a) Tl (b) A7 1A (o) AR E LA R A
B 7 ETHEBAAMBEREFNXEEFELRNE
& T AL AREY

Fig. 7 Visualization model of complex network of regional energy
Internet based on energy self-organization and energy community

Z IR Z2 RERURE 5 HLIK W 28 58 R FSE , A7 XS BE U
IR EATRU AL /NP TORR B R Y
TR RN 22 BE L P SR IR % R 45 A7 1) PRI ) ] ]
PALEERL, FAZ 3R BEIR A 4L SURTBE IRV (A1 Y
KFo

3) FETREIR H A SUMBE IR A RE DTS . B
2% W 285 AN [ B AR R (1 BIF 5 LA e 22 REAE 1A ] IR A AR
AEsE, A (3) Frw, FIHARZEREHL W 0>
Jr AN AR LA R LR o T RS, A C R
FIISHFRFPE R FA ST 2 R 1A S5 U AR M 28 # b
BERIREAY, HLrP R 2 SOV g 10 245 ASS IR F) B AR 21 1 1
FONBEIR QALY B2 WA AL 0 5 ASERY 8 BEAC 20 1
TR RETRAEE -

N
XESO(I—T)=fl(x,.ESO(t—T))+,uESOzg;SOxfso(t—r)+
=

N
ESO-EC ESO-EC _EC
M a1
P

N
-0 = LS =)+ ™D a X (-1 +
j=1

(3

N N
ESO-EC ESO-EC _EC EC-EC EC-EC _EC
Hy E a; X5 (t=1)+ 1y E a; “Tx(t-71)
J=1 Jj=1

H ':P . XiESO — (x[];:SO’__ _’xiESO)T‘ xiEC — (xi];:C,”"xiEC)T%%i_\‘
R 1 LRI (R A s /o1 o R > R J2
VELERT BRI N . A R 5O
WES4 B Ay R 1 LR A R 9 1 TS 4 9
WESOEC . ECEC S G 1 91 451 B TRV i R U
T 5 AR IR 2 DR A M s (a0) € RV |
(aF) & RY4M W RE I 1 A15Y. BRI 4% 1 I K
RIS HF TR, (a7 ) e R (a) ™) e RYY

SRR LA AR TRRETS 2 . REVEREE 5 AL
REVEZ RO A MR TE 2, JUE X S a, =— Y a, )

jeLj#

FE X2 HAWXH A OCERE SR, R R R R A
gl

3.3 XiugtiREENERMBMEEEEITER
HRBESE

D ESHI R, MW FEEA . REUR H 421,
REVRREVE BN R R GEAFZHRET, RYET1 53
G ZRETR E N SIS CLFERERL. /M
o TORREE DL SR S 24N AED, AF5T X I AR TR
R B 2% M 8 ME R G PR RE AT 4 bR, A48T 45
FE. PN EE. EOME. BRR K. SRR K.
REZRE FHRERE NBOAY S 5 E 2R bR
CHEARE UL SCHRI36])

oS 5 o
o A,
5190 200 B 20
; e
o of O e
E
95

o

=
¥
el
B
£
B

2020 25
28008190 o, U E
o & 53 Y Sasge03 0220
Py a1
Y o e
o
50 ‘"W‘u:néw 2247

2435

B8 XigiRERE KM E M EEAE BRI
Fig. 8 Basic metrics of complex networks for the regional
energy Internet

2) WEOFIR, % X I RE U5 IR 11 52 2% 19 2%
B, ARAREE B AL o0, T3 M. F
TR EM. BRKE. FHBRERE. BER
B PYRERE. NS AR B AR,
25001 5% DX sk BB VR I ) 1) 52 2% I 45 1 R 43 A
b, AR ATEEEDTL AR MESSPET YL R e
,r%[lOZ]0

3) ARG REVR [ AL SURIRE IR BE VR 2 B) ) 2 BE I
MHERA . BRAMERXR, ETHRIEA% ST
(DEA) "I AL (ENAD U Rkt e
RIS BRI RN S AL (LS-SVMD!,
HAIMALE L K ANP-fuzzy 254 VBN N34 7
B, SOOI HO I REIR BRI T AR Bl &



Vol. 4 No. 3

PEF: KIFEEREKMASEERNDFEMBEE N ESEMARAREGA 243

WLER)RE S, Ry DX I T K I 1) A FR RIS T ¥4 i
REVRAL BUR BURL A O ARIE RSB IR SCHS

B9 RiBREBFEEKRMEESERER

Fig. 9 Regional energy Internet measure indexes
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