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Abstract : Most power plants in modern power systems use electric carbon factors to estimate carbon dioxide
emissions. For the electric carbon factor to track the carbon flow in the multi-node power system networks, the
elevated number of nodes in the power system network leads to the complexity of the power flow direction in the
network, and it will be difficult to track the carbon flow using the traditional sparse matrix. A network node
reconfiguration method is proposed to make the flow direction of power in the whole network positively correlated
with the node order number by changing the order of network nodes to make it a single flow direction power
network. The problem that it is difficult to track the line carbon flow with the elevated order of the traditional
sparse matrix is solved. The effect of transmission line losses on the node carbon potential and carbon flow density
is further considered. The accuracy and speed of this carbon flow tracking model are verified with IEEE 14, IEEE
118 lossless node system and IEEE 30 lossy node system, respectively. At last, the traditional wind-solar-thermal-
storage park model was used to verify that precise electricity-carbon factors can effectively reduce the operating
costs and carbon emissions of the system.

Key words : electric carbon factor; node carbon potential; carbon current density; line loss; complex network;

network reconstruction
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3.1.1 SR Al
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0 < Popa(t) < Penamax = PeS50Cmass (34)

0 < Pyis(t) < Paismax = £aS50Cmax (35)
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AR, ARSCHERER B A FE R R S AR B W BB A K, po o pa 23 BIASEBERC RS TR R 8L, ASCBEE
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CQZijPWP(t), (41)
Cs= XT:CUPVP(t), (42)

K Oy O WKL | YRR BB GERAS , A SCGHE XL | IR A R 8., |« o, S | SGIRTEFER Py o (1)
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3.2.3 fEREIETTILAR

T
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t=1

X CONBRRERE R Hs AT A, e MERER ELIE 4 A R AL
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TGRS T3 AN HEA L DX A0 SRR R - BEA T IS B3E , 138425 i HL ) SR GE M 4 o BE DR A e sl e X
BRHERCASE PR | AR SCR L SCEEI S N 807 200 S tE A TS 38, NI R SE A S
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T

Cs= Z Cco,Mco, (t), (44)

t=1

K Cs M FE X ZBABRHERAG T NA , coo, 9 —SAMIAGTT R AL
325 ARHiafrHis
H AT EE B AR f RGBT TIAC RN, Hdr

0201+CQ+C3+C4+C5, (45)

f =min{C}. (46)
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