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Calculation and Evaluation Method of User Carbon Emission Level

Based on Power Flow Tracking
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(1. Changzhou Power Supply Branch, State Grid Jiangsu Electric Power Co., Lid., Changzhou 213003, China;
2. School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract: The characteristics of new power system user-side
ubiquitous resources that are scattered in distribution, large in
number, small in capacity and stochastic in nature create
difficulties for user-side fine-grained carbon emission
calculations. In order to accurately measure and assess the
level of user carbon emissions in the power system, the
sources of the power flows in each node of the power system is
first analyzed through the power flow tracking method to
determine the indirect carbon emission responsibility of each
node. Then, the distribution of carbon flows in the power
system is obtained by combining the carbon intensity of
different sources according to the principle of proportional
sharing. Finally, through the proposed load-side indicators of
various electric power emissions, the cleanliness of different
nodes is assessed so as to guide the users to use cleaner
energies more often in order to reduce their own carbon
emissions. And the real power system data are used for
example validation to verify the rationality and usability of the
proposed method.

Key words: power flow tracking; carbon emission data;
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Fig.1 Calculation process of grid carbon emission

indicators combining electricity and economy
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Fig.2 Comprehensive analysis of the carbon footprint

of a regional provincial network in eastern province
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The characteristics of new power system user-

side ubiquitous resources that are scattered in

distribution, large in number, small in capacity and
stochastic in nature create difficulties for user-side

Carbon

flow analysis method is a carbon flow tracking method

fine-grained carbon emission calculations.

based on power distribution, the basic idea is to
determine the power distribution in the power grid by
using the downstream or countercurrent tracking
algorithm on the basis of the power flow results, and
then combine with the carbon emission intensity of
the units to fairly distribute the carbon emissions
from the power generation side to the loads of each
node, the power of each branch and the network
loss, so as to achieve accurate tracking and tracing of
the specific flow of carbon emissions.

Network loss is an important factor affecting
carbon emissions. The carbon flow calculation
method based on DC power flow will produce a large
calculation error when facing the actual lossy
network. Power plants use the grid to supply
electricity, and loads are used through the grid. If
only one party bears the burden, this results in an
unequal sharing of carbon emissions from network
damage. In order to accurately measure and assess
the level of user carbon emissions in the power
system, a method for calculating and evaluating the
level of user carbon emissions based on power flow
tracking is proposed.

First, the sources of different currents in each
node of the power system by means of power flow
tracking method is analyzed, so as to determine the

indirect carbon emission responsibility of each node.

S3

Second, in accordance with the principle of
proportional sharing, this paper combines the carbon
intensity of different sources to obtain the distribution
of carbon flows in the power system. After allocating
the total network losses to the loads or power

the be

transformed into a virtual lossless network, and the

sources,, original network which will
power generation and consumption of the lossless

In

network , the net load of nodes and the net output of

network will remain balanced. the lossless
power supply are known. In addition, the net active

current value of each branch is not known.
Considering that the virtual network has a tributary
loss of 0, the active distribution of each branch can
be determined by DC current equation.

Solve the tributary power flow equation to
obtain the power of each branch. Then, according
to the countercurrent tracking algorithm, active
components of each generator in the node load and
branch power are recalculated. At this point, the
two-way sharing of network loss and the construction
of the virtual network have been completed. On this
basis, the carbon emission stream can be calculated
and analyzed.

Finally, the proposed load-side indicators of
various electric power emissions are used to assess
the degree of cleanliness of different nodes, so as to
guide the users to use more cleaner energy reduce
their own carbon emissions.

In order to verify the validity of the proposed
method, this paper uses the real power system data
from a region in one eastern province as example to

ensure the reasonableness and usability.
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