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Table 1 Unit carbon emission flow rate contribution to

each node
B HLLEL X5 RO A BRI A BTER/ (1CO2 » h™ 1)
G1 G2 G4
1 105. 00 0 0
2 68. 21 21. 00 0
3 19. 89 6.02 0
4 48.71 8. 98 0
5 52. 64 4. 88 0
6 18.91 1.75 9. 88
7 8.31 1.53 0
8 0 0 0
9 15. 90 2.93 0
10 3.53 0. 50 0. 88
11 3. 20 0. 30 1. 67
12 3.32 0. 31 1.73
13 8. 27 0.77 4.32
14 5. 80 0. 84 1. 29

e 1 AT, LA G2 I R AR 1,
DAL I X 3 A BEZR 1 B il HE IR A STk R 0. ML
GLEARG MR A RGO BILEARL X
EF 1 PRI, B 8 (A ML E A
T - LG T A ML AL 925 28 2 T Rl HE I %) sk

[l A X (30D AR R ML G1, G2 fl G4 [y HL
2 — 37 BRI IR A B Rup.y s Ry Ml Rups » BPXT 5
Gh &AL oIk, ER 2 . R 2 4
M &t S 50 0 A 1A 45 AR, AR B RGN
SRR G B . AT LLE Y, R G R A S s
{4 e HIE S IR 357 Fh e HIE R B 5 = 1 G AL A

HE—2, 20200 7] LA B &R 45 b HIL4L X 1 fof
Xof N7 R 0 DTk L K 3 i, MR 3 FTLIE -,
XEARN B g BT S (R 1 RE 2R 7 FIREER &), R4
FROMIL X2 a5 B0 A X R B HE R S R TRk . &R
G v Z2 B far X I B A5 IR PR IR FHLAL G, 1 B
2 13 Ay X L B9 filk 9 2 POk IR T G4 HILAL 9 38 4y
o TECK A,



s FRHR -

JARA S BRARBORTE 7 2% v a3 A AR 5 P )

F 2 WA BT RN TR
Table 2 Unit carbon emission flow rate contribution to
each branch

B hh ok HETRFR/ WL X SRR A BTRK/ ((CO, + h D)

FE WA (CO, «h D G1 G2 G4
1 2 68. 21 68. 21 0 0
1 5 36. 79 36. 79 0 0
2 3 24. 94 19. 07 5. 87 0
2 4 27.11 20. 73 6.38 0
2 5 20. 73 15. 85 4. 88 0
3 4 —0.97 —0. 82 —0.15 0
4 5 —30.57 —27.98 —2.59 0
4 7 9. 84 8.31 1.53 0
4 9 8.98 7.58 1. 40 0
5 6 20. 66 18. 91 1.75 0
6 11 5.17 3.20 0. 30 1.67
6 12 5.36 3.32 0.31 1.73
6 13 12. 24 7.58 0.70 3.96
7 8 0 0 0 0
79 9. 84 8.31 1.53 0
9 10 2.18 1. 84 0. 34 0
9 14 3.95 3.34 0. 61 0
10 11 —2.73 —1.69 —0.16 —0. 88
12 13 1.11 0. 69 0. 06 0. 36
13 14 3.98 2.46 0.23 1.29

R 3 WA G TR R B A

Table 3 Unit carbon emission flow rate contribution to

each load
o ML 7 ff B R A TTK / (tCO, » h™1) S i i R/
Gl G2 G4 (tCO, » h™1)
1 0 0 0 0
2 12.55 3. 86 0 16. 41
3 19. 89 6.02 0 25.91
4 32. 00 5. 90 0 37. 90
5 5.76 0.53 0 6.29
6 4. 82 0.45 2.52 7.78
7 0 0 0
8 0 0 0
9 10. 72 1. 98 0 12.70
10 3.53 0. 50 0. 88 4.91
11 1.50 0.14 0.79 2.43
12 2. 62 0. 24 1.37 4. 24
13 5.81 0. 54 3.03 9.38
14 5. 80 0. 84 1.29 7.93
Bt 105. 00 21. 00 9.88 135. 88
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Analysis on Distribution Characteristics and Mechanisms of Carbon Emission Flow in

Electric Power Network

ZHOU Tianrui', KANG Chongqing' , XU Qianyao', CHEN Qixin', XIN Jianbo*, WU Yue*
(1. State Key Laboratory of Control and Simulation of Power Systems and Generation Equipments, Tsinghua University,

Beijing 100084, China; 2. Jiangxi Electric Power Research Institute, Nanchang 330006, China)

Abstract: Topological structure of electric network is the foundation of carbon emission flow calculation and analysis. Based on
that, distribution characteristics and mechanisms of carbon emission flow in electric network can be studied and the high carbon
element in power systems can be revealed and identified, in order to achieve optimized decision-making. As such, two carbon
emission flow distribution factors are defined to give clear representation of carbon emission flow distribution characteristics.
With the proposed concept and definition of three incidence matrices, the corresponding relationship between the carbon
emission from generation units and carbon emission flow in electric network can be analyzed. Thus the mechanism of the
generation, transmission and consumption of carbon emission flow in electric network is revealed. The calculation methods of
carbon emission incidence matrices are also given. Taking IEEE 14-bus system for case studies, the validity of this method is
proven.
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