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Fig.1 Energy consumption analysis model of
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4. School of Electrical Engineering,Shanghai University of Electric Power,Shanghai 200090, China)
Abstract: The regional integrated energy system contains many types of equipments and loads, and the
mode of coupling among the equipments is diverse,so it is often difficult to determine the optimal power
supply mode in actual operation. Based on the basic principle of energy consumption analysis and the spe-
cific modeling principle of temporal fuzzy colored Petri net, an energy consumption optimization inference
model of regional integrated energy system is proposed. The proposed model optimizes the energy supply
path of the integrated energy system from three aspects of operating cost, pollutant emissions and primary
energy consumption under the load demand and basic operating conditions. The optimal energy supply mode
under different demand scenarios is obtained by simulating the energy consumption of the system. Finally,
the effectiveness and practicability of the proposed model are verified by taking a practical regional inte-
grated energy system as an example.

Key words: regional integrated energy system;temporal fuzzy colored Petri net;energy consumption model;

energy consumption rate;entropy method
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Fig.B1 Load curve and solar radiation density curve of comprehensive area in four typical days
# Bl BEMEFREASH
Table Bl Economic and technical parameters of equipments
) HE D) N PR PAEBERR B g AR A LV IBIT
B pES \ - - Fifinla ]
KW 5 COP 1T kW™ A R B I7E(kwWh)™] T %
HL AR g 350 0.95 1047 0.04 0.013 15 10~100
W= HIA AL 210 — 1.2 789 0.03 0.013 15 5~100
LIV AL 200 35 598 0.03 0.013 15 10~100
PR 200 — 0.85 782 0.04 0.026 15 26~100
PRAEAHL 280 0.24 0.54 9112 0.01 0.059 15 40~100
DG 300 0.15 — 12 000 0.02 0.039 25 30~100
P2G 260 0.65 9350 0.02 0.042 20 28~100
PR It 240 0.85 — 11 240 0.03 0.038 10 32~100
TT: COP JNisIhaE A 4.
#z B2 fEREEMEFTREARSH
Table B2 Economic and technical parameters of storage equipment
) T AEFE ) B . WEded ARG AR
B HNTIHKW  ETHTIEKW R EEI[TE (kW h) ] o _ . finla
T IKW JlA A [t (kwh)™]
#HHi 0.01 0.98 0.98 544 0.01 0.013 5
fits i 0.02 0.95 0.95 102 0.01 0.026 20

*B3 ®. AOfTREETESY
Table B3 Calculation parameters of cooling and heating load energy consumption

c/[I{kg~C)™"] ta/°C tn/°C  R/(°Cin*W?) k/% HZEH/C K Z 51 i/°C
4.2x10° 70 21 0.684 316 26 25
X B4 RERHIESFEMNIE

Table B4 Energy price during peak, even and valley periods

i B B RT (kW )] kI T M)
VAN B 1.097 0.387
PN B 0.875 0.387
BB 0.539 0.387




® B5 REIRRYIES TR EER
Table B5 Peak, even and valley periods of energy

i B FLARI IR

vt Bt [11:00—15:00), [19:00—21:00)

T B [07:00—11:00), [15:00—19:00), [21:00—24:00)
I B [00:00—07:00)

% B6 BEIREYITRYHM R
Table B6 Emission conversion factors of energy

REIE 5 Y PHE R B kg (kW h) ']
il 0.968
KRR R GB) 0.184
RIRA GRAEHLGT) 0.226

# B7 A4 TFCPN R P TIREE N
Table B7 Transition and its meaning in system TFCPN Model

T FH BRI H R AR A Ts IR A RE L
T, AR A Ta AR A
Tar BIES AR Ta TR S5
% B8 A4 TFCPN A PEMREREE X
Table B8 The place and its meaning in the system TFCPN model
JE T EBd JE T s
P1 DG Pa PiPS
P, H Py PR
P3 OB R Pio Pufilhe
Py KRR Pu WAL
Ps P2G P1 AL A
Ps BAEEHL Pis A
P LB P14 A
Ps LA Pa GIES
* B9 12 MtEEARHAGRE
Table B9 System configuration of 12 Energy supply schemes
fLigTs DG BEEHL RE Rk e R LBl AL
L v v v v
L, v v v v
Ls v v v v
Ls v v v v
Ls v v v v
Ls v v v v
Ly v v v
Ls v v v
Lg v v v
Lo v v v v
Ly v v v
Ly v v v v




# B10 E[E4. PR FEITELER
Table B10 Calculation results of energy supply sequence considering cooling and heating energy

T RHITI TG He gt AEAL/t AEVE A %1% i HL/ (MW ) FARSI(MW h)
L 102.7 55.4 33.6 80.2 12.7 82
Lo 103.8 53.4 30.1 83.3 1.2 87
Ls 104.6 51.4 28.4 84.2 10.2 86
Ly 105.2 50.2 28.1 86.5 7.4 94
Ls 105.8 49.8 283 70.2 6.4 98
Ls 106.3 49.3 26.4 71.2 4.3 102
Ly 106.9 49.1 27.1 73.6 44 101
Ls 107.2 48.6 26.9 74.3 4.6 105
Lo 1085 33.6 28.6 73.2 37 116
Lio 109.3 32.8 283 76.2 3.6 118
Lu 109.5 375 285 78.6 3.9 123
L1 109.7 36.6 27.9 79.8 4.1 125

F Bll EES. HHEEENFEITELER
Table B11 Calculation results of energy supply sequence without considering cooling and heating energy

ES IV Heiue fEFE/ AESAH /% JE /(MW ) KIXSIMW h)
Ly 1039 56.3 345 796 14.2 91
L 1043 54.6 326 81.2 132 92
Ls 1062 52.6 29.6 825 125 89
L 1070 51.3 29.4 84.1 8.9 92
Ls 1073 50.4 29.1 69.8 8.6 122
Le 1075 50.3 287 708 6.8 133
Ly 1088 51.0 289 724 6.4 132
Le 1094 495 277 736 5.6 147
Lo 1105 34.8 295 726 4.4 163
Lo 1137 33.7 29.4 75.4 46 168
Ln 1142 38.7 29.6 772 5.7 155
L1 1145 37.9 28.7 78.6 4.9 154

£B12 AEL—L, HEMTENE
Table B12 Attribute evaluation of L;-L,,

e
HE Je T

I Bz —fk ¥ 75

% H 0 0 0.2 0.2 0.5

Ly S 0.6 0.2 0.1 0 0

fiEFE 0.2 0.2 0.5 0 0

gl 0 0.2 0.1 0.6 0

L, TS 0.3 0.3 0.3 0 0

AERE 05 0.2 0.2 0 0

2 0 0 0.7 0.2 0

Ls S 0.2 0.2 05 0 0

fiEFE 0 0.4 0.3 0.2 0




GRLEEES
= B —k f 75
G| 0 0.1 0.6 0.3 0
Ls 5 Y 0 0 0.6 0.1 0.2
feAt 0 0.4 0.3 0.2 0
gl 0.1 0.2 0.6 0 0
Ls WEE S 0 0 05 0.2 0.2
HEFE 0 0.2 0.4 0.1 0
gl 0 0 0.2 0.2 0.5
Ls e 0.6 0.2 0.1 0 0
il 0.1 05 0.3 0 0
gl 0.3 05 0.1 0 0
Ly WEE S 0 0 0.2 0.2 0.5
HEAE 0 0 0.3 0.3 0.3
2 0.7 0.2 0 0 0
Ls S 0 0 0.2 0.2 0.5
ekt 0 0.4 0.4 0.1 0
2 0.7 0.2 0 0 0
Lo IEES 0 0 0.2 0.2 0.5
ekt 0 0 0.1 0.2 0.5
W 0.7 0.2 0 0 0
L1o oS 0 0 0.2 0.2 0.5
HEFE 0 0 0.2 0.3 0.4
W 0.7 0.2 0 0 0
Lu oS 0 0 0.2 0.2 0.5
HEAE 0 0 0.3 0.3 0.3
] 0.7 0.2 0 0 0
L1 tEES 0 0 0.2 0.2 0.5
HEAE 0 0.1 0.3 0.2 0.3
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