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Abstract

Based on the concept of energy Internet, the multi-energy system optimization programming consi-
dering complementarity and sharing of electricity, heat and cold is the basis to improve the mul-
ti-energy utilization. The multi-energy system is supplied by multiple distributed energy stations,
which are connected by the power supply network and heating network on the basis of self-balancing
capability. The multi-source complementarity is realized, and the “generation-grid-load-storage”
coordination strategy is put forward. Considering the sizing cost and the typical scenario operation
revenue, carbon emissions and primary energy consumption, and the feasibility and security con-
straints, multi-energy system optimal programming mathematical model is established. Analysis
shows that the multi-energy system programming scheme which is considering the typical scenarios
operation achieves the optimal effect of sizing cost and running comprehensive benefit.
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Figure 1. Multi-energy system construction
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Figure 2. Technology roadmap of double trace
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t=1

24
g2 = Z[Qgﬂs.t Xﬂgas +Pgrid.e4t Xﬂe:| (12)
=1

24
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t=1
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¢, =2 o P C,+P C 15
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ngl — PCHPAe.z + PGB,h.l (16)
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Cn.p ans.t € [Qp.min H Qp.max ]
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Table 1. Energy consumption characteristics of buildings

=1 EHRERER[15]

HIHINEE LSRN NfInES3 IR
[ERIAZ55 RBEMLA 2[R TR HF BT [EEIAZ 55
et RBEHLA 2] A= 3% [ BB AT et
IAER SKIEZE ] IR Hiaig 47 IAER
R SRIEZE ] IR Hiaig 47 R
= B RIEHA 2 H] . e AR HELHEAT & B
Hidho KIEHA 2 H . B AR HELHEAT Hidho
BT S REEMLA 2[R 70 HH [ BrisAT BT S
G425 REEMLA 2[R 70 HH HEBHEAT G425
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Table 2. Daily cooling heating and electrical load of buildings
= 2. BRI/ AT
BEAZT H 5A BEIEZETT H fuf
BRI ST
LG MWh/d A4 MWh/d % 4 MWh/d L fff MWh/d A4 MWh/d
ER 289.1 3.664 169.2 396.1 3208
=25 142.03 1.663 77.02 118.45 114.49
i 346.19 4.008 200.04 296.8 23227
G 38.37 2.949 61 37.396 29.59
A E TR 32.06 1.839 20.817 28.469 18.48
R 53.893 3.179 16.168 49.315 33.06
et 32.404 1.765 9.721 29.169 17.73
e B R I 107.42 8.546 25.993 95.477 85.536
IPAKE 3.346/J7 m® 0.18/J7 m’ 3.443/7 m? 2.728/15 m? 2.255/J5 m?
J Rk 2.45/7j m* 0.20/77 m’ 3.774/77 m’ 2.082/J7 m* 4.422/77 m’
Hhgk 21.979 1.574 18.118 19.48 11.688
Table 3. Parameters of distributed energy resource
%= 3. PR EERESH
et BE R E/KW WIRE T/ T3 HEAE 2 FH o/ TREF A/ I T/ YR TT/kWh
U HGE 280 17.6 5280 20 16,223 0.04
PR 300 24 7200 20 22,122 0.03
KRB 200 28 8400 20 25,597 0.045
PR EEHL 400 20 6000 20 18,435 0.04
A 100 10 3000 20 10,000 0.02
il LB 50 2 600 5 5000 0.02
A E 300 28.2 8460 10 39,535 0.048
AN 1 25 750 20 2304 0.02
R 10 8 2400 20 7374 0.02
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Figure 3. Time-of-use energy price
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Figure 4. Programme of area blocks
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. BRHEBCE M — AR ETEFE R, SEIL T ZREE ARG ZHE R, 13 H S REIRS, A0 B BRIy
FWER 4 Frne SE R E RAFNE TSR 6 AR LRI AL B, = 0.164, B, = 0.4) MY G B A 1 #I
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Table 4. Optimal sizing result of the energy stations

4. BRFRHAUEENRSR

Bl Ui UMW B 2MW 3 3MW S 4AMW B SMW B MW 3 7/MW B EE/MW

PRAEHL 32 38 30.4 7.6 11.2 32.8 36

R 5.6 8 7 1.2 24 4 5.4

IR AR 7.8 72 6 0.6 1.5 5.7 6.9 6

Hu PR AR 9.24 12.32 9.52 1.4 224 6.72 9.24

R 2.7 4.1 2.9 - 1.8 1 1 6

it - - - - - - - 9.4
etk 1.97 1.5 1.63 2.01 1.99 2.98 2.98
AL - - - - - - - 1.01

Wi A 2 B 17.1 16.2 13.2 1.5 1.2

Table 5. The indexes comparisons between different optimal sizing methods

= 5. FRHKIF REBHERRXTEE

AFEBFR PRZET PRAZET FEE mcE EEE FSRMIERL
W% sfrilE/F BITWEn/E RS AUE keg/E TR ke/E TTE RHDLAE

HLEO  22512x10°  2.0235x10°  0.7801 x 10°  3.4946 x 10* 1.80 2.1147 x 10®  1.0598 x10°

IR TO/AE EISCARE FR/ 4

HEO  2.6015x10° 22670 x 10> 0.8425 x 10°  4.0260 x 10* 1.29 14164 x 10° 7.9290 x 10°  6.0961 x 10°

3 5 0T, HEONEERERA, HEOU R ERARNIEZITSRE M. EETFETabs 7,
T RQM TR E SRR T R SR A FURIZAT B & B (L. iR, HUEAATR),
TEEEEIL TR I T 6.24 x 106 JC, HIZ TGN T 5.938 x 107 6, HIT@A7ai g 8K T H5E
T o, SR T 5.314 x 107 7, BUARESCFERRSEE T 0.51 4. fEIRIERRAR AT, 7 ZOMIK
HeCEBRK T 6.983 x 107 kg, FTA I REE N 2.095 x 106 Jt; FETTREMERG bR T TH, —IXAEVETHFER
FRAK T 2.6690 x 108 kg, FT & MHILTREE N 1.067 x 108 76 HIMEAT W, it B B AN T &8 80308
(RN 7 92 54X 2 e T B AR LRI v M b, R B . SRR BEME A W B . T R@5]
NSRS, SEBLT “UR - W - faf - i 7 PR SRS, AT 09800 A 18 R T F AR REYR S J, 38n T R
ERRIRITHAN, TP RE S SR R B S, TN T S, BRAR T SAOAIEME, B> T 2 RelR RSN
REPH, RHETTE 9 6.0961 x 106 JT.

e

LA HIE L REIR R G B AN 5 RGUSATIEE . BRHFBCRAN — IR BEH e, T e &tk
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