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Abstract: The proposition of dual-carbon goal has accelerated the construction of new power systems. High penetration
of renewable energy sources (RESs) and distributed energy sources (DERs) integrating into the power system pose a great
challenge of how to improve the utilization of the flexibility potential provided by these various resources and to reduce
the total carbon emission of the system. Consequently, we propose a low-carbon demand response (DR) strategy based on
the carbon intensity for distribution networks (DNs), in which the low-carbon operation strategy can be realized by com-
prising both economic issue and low-carbon issue. First, we analyze the carbon intensity profile of the DN based on the
carbon emission flow (CEF) theory. Then, we adjust the main grid power purchasing plan, the generation plan and guide
the demand side resources to adjust their energy profile with the reference of carbon intensity. In order to ensure the safe
and steady operation of the DN, the power system operation safety constraints are also included in the proposed strategy.
Moreover, the numerical tests and comparison with other operation strategies have demonstrated that the proposed strate-
gy can effectively improve the consumption of RES and reduce the branch loss, carbon emission and operation cost of
DN.

Key words: dual carbon goal; new power system; distributed energy resources; renewable energy sources; low-carbon

scheduling; carbon emission flow theory
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Fig.1 Framework of the low-carbon scheduling strategy
considering low-carbon incentive mechanism and

coordination between supply and demand side
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Fig.2 Flow chart of the proposed low-carbon scheduling

strategy of distributed energy resources based on node carbon

intensity for distribution networks
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Fig.AS Comparison of system carbon intensity results of

case 1 and case 2
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Fig.A6 Comparison of system operation voltage

results of case 1 and case 2
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Fig.A7 Operation strategies of ESS and DR of case 1
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Table A2 System operation cost parameter

IBAT AT 24
i R SE I A/ (G- MWh™) 34.25
e RGUSAT AT MWh) 18.75
FERFEERA/(GE-MWh ) 200
LB BFE A/ (G- MWh™) 80
BHEBORA/ (Tt 125
B AS B | RS SO B AT RS IR b MG ) 73
Fig.A8 Comparison of origin system load profile and
low-carbon scheduled load profile of case 1 & A3 IEEE 123 Wl RGUR AL S5
Table A3 IEEE 123 bus system DG parameter
B BRRKE BMNE BOKE BUMNE e — i
e M o sk w0 ﬁikiﬁffi
/MW /MW /MVA /MVA
2,8 2 0 1.6 -1.6 0.015 80 0.875
4,12 2 0 1.6 -1.6 0.025 85 0.875
16, 32 1 0 0.8 —0.8 0.025 90 0.700
19,35 1 0 0.8 —0.8 0.020 95 0.700
B A9 KX 1 BRG Wi iR 25,43 0.5 0 04 04 0015 100  0.525
28,46 0.5 0 0.4 —0.4 0.030 105 0.525

Fig.A9 System second order cone relaxation error of case 1

TAL RAUHASH
Table A1 DG parameter

BB BB RKE BME K K
i{i TE WTE DR R DR mn e

MW /MW /MVA  /MVA ¥ (kg kWi
2 2 0 1.6 16 0015 80 0.875
4 2 0 1.6 16  0.025 85 0.875
16 1 0 0.8 0.8  0.025 90 0.700
17 1 0 0.8 0.8  0.020 95 0.700
20 05 0 0.4 04  0.015 100 0.525
21 05 0 0.4 04  0.030 105 0.525




