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Abstract: Under the vision of carbon neutrality, carbon dioxide emission allowance targets are gradually

decreasing, and clean power sources will penetrate in an ultra-high proportion. The traditional distribution

grid dispatching model needs to solve the problems of carbon emission compliance and strong intermittent

leveling of clean power sources. Based on the analysis of the coupling relationship between carbon emission

index and the economic cost of electric power, this paper proposes a novel dispatching model for the future

state distribution grid with carbon and electric power couping, proposes an optimal dispatching strategy for

distribution grid based on the second-order cone planning model for several scenarios of increasing carbon

emission cost of system operaion, and verifies the effectiveness of the proposed method in the improved

IEEE 33-node system. The example results show that the output and power generation cost of each

distribution network change after considering the carbon emission index.
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Tab.1 Distribution grid carbon-electric virtual scene
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Fig. 1

Schematic diagram of distribution network power flow and carbon trading flow coupling

scheduling considering distribution characteristics of clean power supply
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Fig.2 One-line diagram of power distribution feeder
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Tab.2 Parameters of energy storage devices of three microgrids

fEYL/ (kW « h) ) P10 A/
R 5% e R/ kW T/ FE LR . , B
/N K EIR G [2£IC « (MW?2 « h) 1]
13 M 1 50 50 200 100 0.9/0.9 20
18(f% ™ 2) 100 100 300 100 0.9/0.9 25
30CHH M 3) 100 100 300 200 0.85/0. 85 15

R30I AR AR M 5 0 E i BE TR S H

Tab.3 Local loads and other energy parametres of three microgrids

UIES TR Je i gy
£/ kW Je L/ kvar /N kvar it K/ kvar

13 350 200 —100 500

18 10 40 —250 750

30 50 800 —200 600

x4 BLUARZEHEINE
Tab.4 Load power of 33-node system
el HI) T Rl HI ] R HI T
i )%/ kW Ty /kvar i )%/ kW Yy % /kvar i %/ kW )% /kvar

2 90 40 13 120 80 24 420 200
3 120 80 14 60 10 25 420 200
4 60 30 15 60 20 26 60 25
5 60 20 16 60 20 27 60 25
6 200 100 17 100 60 28 60 20
7 200 100 19 90 40 29 120 70
8 60 20 20 90 40 30 500 800
9 60 20 21 90 40 31 150 70
10 45 30 22 90 40 32 210 100
11 60 35 23 90 50 33 60 40
12 350 200
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Tab.5 Line impedance of 33-node system
IR A KRR (. u) LAY (p. u) AR E KA B EEE (p. u) LEEERBU(p. u)
1 2 0.057 526 0.029 324 3 23 0.281 515 0.192 356
3 4 0.228 357 0.116 300 23 24 0.560 285 0.442 425
4 5 0.237 778 0.121 104 24 25 0.559 037 0.437 434
5 6 0.510 995 0.441 115 6 26 0.126 657 0.064 514
6 7 0.116 799 0. 386 085 26 27 0.177 320 0.090 282
7 8 0.443 860 0.146 685 27 28 0. 660 737 0.582 559
8 9 0.642 643 0.461 705 28 29 0.501 761 0.437 122
10 11 0.122 664 0. 040 555 30 31 0.607 953 0.600 840
11 12 0.233 598 0.077 242 31 32 0.193 729 0.225 799
12 13 0.915 922 0.720 634 32 33 0.212 759 0. 330 805
13 14 0.337 918 0.444 796 21 8 1.247 851 1.247 851
14 15 0.368 740 0.328 185 9 15 1.247 851 1.247 851
15 16 0.465 635 0. 340 039 12 22 1.247 851 1. 247 851
16 17 0. 804 240 1.073 775 18 33 0.311 963 0.311 963
17 18 0.456 713 0.358 133 25 29 0.311 963 0.311 963
2 19 0.102 324 0.097 644 2 34 0.307 595 0.156 668
19 20 0.938 508 0. 845 668 9 35 0.651 378 0.461 705
20 21 0.255 497 0.298 486 29 36 0.316 642 0.161 285
21 22 0.442 301 0.584 805
x6 FNEE
Tab. 6 Grid-connected capacity kW
Sp, M 1A MM 2 A3 MM 3 A Sp, WM 1A WM 2 H 2 W™ 3 A
PR PES PR PIES PIES RS
3715 80 130 140 4 515 320 370 460
3 815 110 160 180 4615 350 400 500
3915 140 190 220 4715 380 430 540
4 015 170 220 260 4 815 410 460 580
4115 200 250 300 4915 440 490 620
4 215 230 280 340 5015 470 520 660
4 315 260 310 380 5115 500 550 700
4415 290 340 120 5225 530 580 740
xRT IAHMMBAELENASE
Tab.7 Controllable power generating units of three microgrids
B2
/NI DR/ RW RO D E kW a,/[3EJ6 « (MW? « h) 1] by/[3TTC « (MW « h) 1] ¢, /(£I0 ) !
13 100 500 0.5 10 5
18 100 500 1.0 20 10
30 100 250 0.5 10 5
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Fig. 5 Response interval of three microgrids to

variation in grid-connected capacity
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