H454 s DGR BP L5 EH Vol.45 No.5
2017 %3 H 1 H Power System Protection and Control Mar. 1, 2017

DOI: 10.7667/PSPC161747

(X 13 BEIR 25 P 4% R L T R A X AR B 5 H

B, F B, FRAE, AR

(1 b A K FH LR ) RGLE X EAKEE, 7 102206; 2. b Hh RFZF5ETHFR, dLw 102200

WE: AU LI S DLIR L REU5 6 fr FLBRAOSC R TR . ARTTBL 2 TN S T Bt N1 5 2
AT S0 5 S0 9 R B S IR A b D BT 64 U4 ) R G ST B T W5, e 7
DB IR AT, AU, IRBEG AR FAF R, IR, S LR RN R X BTt
S IR, 32T IE A A T TR RSV BRI T SR AR . BASE I 5 T AR5 0 AR S 13077
VL WGBS A SRR TR LA AT . 4587201, RN OB RE RS X 20 St AU A
MK B0 2 REVR B M TR LRI S A TS TAE M7 5 N, T 10 I 543 A T
FRESEHEZE AR YA IR b JR LA B Al AT B 0 P 22

SR ARV REVRELAMI%: & FAR: TR TR T RESLIL

The model and algorithm of thermoelectric collaborative planning of regional energy supply network
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Electric Power University, Beijing 102206, China; 2. School of Economics and Management,
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Abstract: Energy Internet is one of the key means to realize the energy revolution. However, its characteristics of multiple
kinds of energy complementing will increase the complexity of energy supply and thus affect the coordination and order of
the system energy supply in the region. This paper carries out the research on the system planning of energy supply network
in a certain region. Considering the comprehensive cost of investment, operation, economy and environment as the objective
function, it establishes the planning model of regional power supply network considering multiple constraints of power grid
and heat supply network and the energy complementary of electric and heat. The model is then solved by Gaussian
quantum-behaved PSO algorithm. The regional energy planning of some outskirts of a city in North China is taken as a case
of energy supply network planning and compared with traditional planning model. The conclusion shows that the method
proposed is able to make planning for regional energy supply network, which contains coal-fired power, pneumoelectric and
thermal power at least. Besides, the G-QPSO algorithm used in this paper has a good performance in solving this kind of
planning problem; therefore, it has a promising perspective of application.
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Fig. 1 Flow chart of Gaussian quantum-behaved PSO algorithm
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Table 1 Location and network configuration of place A, B, C

o R FLIEAH PN
/MW H1 /MW ARSI (%)
1 12 1.1 3
2 1.1 12 4
3 13 1.1 25
4 1.3 1.1 3
5 1.2 1.2 4
6 1.7 1.8 33
7 2.1 1.6 27
8 1.9 13 25
9 22 2.0 3.8
10 1.7 13 4.1
11 0.9 2.7 4.7
12 1.3 1.5 52
13 1.9 1.7 1.9
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Table 2 Construction & operation cost of energy service

supply network
T H A T H A

PRIEFRAHIA 430 JIOO/MW | CO REERA 0.01 Ji/kg
PRSI HLL] 510 JTIL/MW || SO, SRBIRA 0.42 Ji/kg
WHARY E 23 TIU/MVA | NOHEG A 0.63 Jt/kg
MR A 251.7 TJe/km | HHREFREEERA 0.15 Jt/kg
AP B 21 JjJt/km R A 0.22 J6/kWh

PR A 50.8 JG/GJ PRAURHERA 0.75 J0/kWh
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Table 3 Seasonal price that the main suburbs buying

electricity from the main grid

4 HLH/(JT/kWh) Aty HBH/(JT/kWh)
1 0.7 7H 0.88
2 0.7 8 H 0.88
3H 0.55 9 H 0.75
4 0.55 10 A 0.55
5H 0.55 1A 0.55
6 /] 0.75 12 H 0.7
F 4 B EMERE
Table 4 Other data used in case study
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Table 5 Economic comparison of different system planning
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