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Abstract

As a small integrated energy supply system integrating energy interconnection, conversion, coupl-
ing and storage, microenergy network has become a research hotspot. In order to maximize the
consumption of renewable energy, this paper studies the operation optimization of regional micro
energy grid system including wind, solar, biomass gas/natural gas, energy storage and other energy
structures. The optimization problems including wind and light abandoning ratio (AR) and Ratio
of Electricity Permeability (REP) were established. The objective function model of regional micro
energy network was established, and the optimal solution was obtained by branch definition me-
thod. After operation optimization, the wind and light abandoning rate of the micro energy network
system is close to 0, and the maximum wind and light abandoning rate of the micro energy network
system is about 35%. The optimization example is used to calculate and analyze the above model,
which can provide reference for the operation planning of micro-energy network system.
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e R A BRI PO AR, KOGRH LR RS AT 51, (HIE RIS, 2019 4, FKIE K
HLZE R 169 12T FURT, (U 7 AR mE 35% LA I, 2 AT H: 14 AN/ B AN R AT 6 T 1y
DX, WL 7 MBI N TUE (2], BEE XA MR IR I A A JE, OB R] AR REIRR A B R G, Ll
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Figure 1. Schematic diagram of regional micro energy network system structure
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FRAE T P AR BRVR RAIVEAT FERR, 5L T DUXGIZ & % (Renewable penetration level, REP)FIFE X
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min| CR¥a+———#b @
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Figure 2. Schematic diagram of regional micro energy network operation optimization method
2. XEBREEEME TR EREE

DOI: 10.12677/dsc.2022.112009 81 1RG5


https://doi.org/10.12677/dsc.2022.112009

SEHEFA

48

1) EPALIZ S 73 SCFRE SR AR DXk PR ol BRI 1) ok SR AR By AT IR AR AR, I 2B e A M
BREXEREHR. BRI, RN G L. RAGIERE. R ERE. BhAERE.
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BARNIBAT; BEERNIEEE KA B, R, fEREF & i 7). Wl i, s1rRisr
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Table 1. Typical season loads in each season
# 1 HEFTABAEIER

BB KW PAATF kW W KW
i 5900 2100 1500
S 7200 700 6150
X7 6085 5950 390

HUIP AR R AR E B 200 kW BRSEHL L &, 1000 kW BRSEHL 5 &5 5000 KW 4 #dmdr
2 &; 4000 kW WIS RIRA ML 2 &5 500 KW LA %4 1 & FH 5000 B s oo Sy 1600 kW JafR Kk
HARS 1 6 (5K 100 m x 100 m); 500 kW K77k AL 10 &5 1000 kKW L% 1 & 1000 kW fifi
AUE 1 G [FBREETEM AT DU L L EE, A T I8 2 e BEIR A HBTE 40 00 H (1, BRI f A
AT 10%. A FEd, YRR SN KRGS DR, R E A B ROIBIE R E RN
A AR BRIV Ah R AR (2 2).

Table 2. Configuration table of micro energy network
2. WeeEMECE %

G BCE KEIKW, kWh =E 4
GT1 100 0
AL GT2 200 1
GT3 500 0
GT4 1000 5
HRSG1 1000 0
R HRSG2 2000 0
HRSG3 5000 2
LAC1 1000 0
IR A LAC2 2000 0
LAC3 4000 2
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Continued
EC1 500 1
FH il 14>
EC2 1000 0
AR PV 0.32 5000
WT1 50 0
WT2 100 0
AL
WT3 200 0
WT4 500 10
STORE_ELE1 500 0
L% g
STORE_ELE2 1000 1
STORE_COLD1 500 0
PERE
STORE_COLD2 1000 1

S s AT A S SRR TN

1) HIEFEAIEAT:

ML B M 4% 4 & 1000 KW BAHLIH iz 47, % th 228 4000 kW, 1 & 1000 kW #AHL A4 Hh T2 480
KW iR R LN 912 KW, KUHL & HL A 1200 KW 55 A EL I HE 303 KW #u i fif: 34 1 & 5000 kW
RIEIPIZAT, TN 3434 KW, A fifi: EFE 1 & 4000 KW SACAR A HLIZAT, H DhE 8 1500
KW. Ziis TG M R G RIEBIE RN 34.54%, FF TN 0%.

2) BFIEAT:

HL B g 4% 4 & 1000 KW BRHLIF iz 47, % th 226 4000 kKW, 1 & 1000 kW #EHLAq H 226 861
KW Jefk ok A 1358 kKW, XUFER HLE A 1200 KW; 35 ACFEL I IE HE 543 KW #u 6 fif: 3588 2 & 5000 kW
RIEIIZAT, 1 ERHIHTIZE )Y 3000 kW, F—&HiHThZ )y 2560 kW. #Fifr: 1+ 2 & 4000 kW iR
EEFRIA LT, 1 &l TN 4000 KW, 55— Gt iR A 2150 kW, LTk )5 I RS
HBIEZH N 33.04%, FERFHEN 0%.

3) 4FigfT:

HL B fef: 1648 5 & 1000 KW AL T4 14T, firth D)% 5000 KW, 1 & 200 kW #EHLA H Zh 2 120
KW; Stk HL A 800 KW, RUHLR HEL B A 500 KW; 573 A EL I I HE 535 KW

AT 15 2 & 5000 KW R BEIFIZAT, 1 G e th D)3 0y 5000 KW, 55— &%t T3 Jy 1228
KW. ¥ fifar: &+ 1 & 4000 KW IRALER A H L4 DI %05 390 kW. KBTI RGEROGBEFR A
18.71%, #FMNIFEHEEN 0%.

=R AT G R AR IR N LA R B Th RN 3 B . ATRAE BIE = MIEEE T, B EHLR R
SR TR I 1) LA F SRR . AR R R R R BEARTE G — oK, R 11 A s Rk s i BAR T
3 H, XM TAFLHRERIGMGI . e &R EE TIR/AN—502r FRE, TR e 2K SE
X ) FEL P

Kl 4 g5t 1 =R OB U AR TR I AR B P I B HL. PTLAE BRI 3 311 H, R4k
BRHIA P TS G kb, X FOAE ZE AT SR mIE R . A — AT, R¥EThE—Hf
SEAER KT o XA BRI AU E R BERE 1%, I8 75 BERURAEE B A AR, R D)% —
FLAE 3000 KW LA I, TEE TG R RBEI R L TAETh RN i KA
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Figure 3. Electrical load distribution of micro energy network under three season loads (kW)
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Figure 4. Power of waste heat boiler and lithium bromide refrigerator under three season loads (kW)
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Table 3. Power and utilization of wind/optical power generation under typical load in three seasons

3. DS TR TR LBIIRNFRAER

BATIRR KRR HE RIjR R RABER FRFHER
HEE 912 kW 1200 kW 34.54% 0%
k= 1358 kW 1200 kW 33.04% 0%
XZF 800 kW 500 kW 18.71% 0%

3 H T =R R KOG KRR SN . REOCIRBENLE A 1500 KW, 7 H 43 Kk B EIA R
4 1358 kW; X HLZEHLE A 5000 KW, 7E 3 AR 7 H Kk Bk S AME 1200 kKW, FXTG 5 G RHLALT
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