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Fig.1 Flow chart of power flow distribution solving
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Table 1 Measurement results of backup carbon meter
system for PJM 5-bus system
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5 0.300 0 0.3000
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Fig. 2 Layout scheme of backup carbon meter with least
mean absolute error

F2 HBAMNBRHEREFRE
Table 2 Errors of carbon emission factors on
typical day

bt 2 AR A O X SE L E A L
% /[kgCO,/(kW+h)] B’¥E/%
01:00 0.001 08 0.10
02:00 0.001 96 0.18
03:00 0.001 62 0.15
04:00 0.002 10 0.20
05:00 0.001 62 0.16
06:00 0.002 06 0.20
07:00 0.001 42 0.14
08:00 0.001 48 0.14
09:00 0.001 22 0.11
10:00 0.000 74 0.06
11:00 0.000 94 0.07
12:00 0.000 98 0.09
13:00 0.001 02 0.09
14:00 0.001 18 0.09
15:00 0.001 60 0.12
16:00 0.000 96 0.07
17:00 0.001 42 0.11
18:00 0.001 16 0.09
19:00 0.001 22 0.11
20:00 0.001 36 0.12
21:00 0.001 00 0.08
22:00 0.001 06 0.08
23:00 0.000 98 0.08
24:00 0.000 86 0.08
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Optimal Configuration Method for Backup Carbon Meter System for Carbon Measurement of
Electricity Consumption

GUO Kuixing', LI Yaowang"*, HE Xiaoyi®, LIU Heng®, LI Xuecheng®, ZHANG Ning'*
(1. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
2. Sichuan Energy Internet Research Institute, Tsinghua University, Chengdu 610213, China;
3. State Grid Beijing Electric Power Company, Beijing 100031, China)

Abstract: The electric carbon meter system is an important carrier for realizing real-time and accurate electric carbon measurement.
With the deeply implement of the goal of carbon emission peak and carbon neutrality, the requirements for the accuracy and
continuity of measurement by electric carbon meter become increasingly stringent. It will be difficult to cope with the increasing
requirements only by relying on an independent carbon meter system, and it is urgent to explore the optimal configuration method
for the backup carbon meter system. Considering the characteristics of “one hair affecting the whole body” of the electric carbon
measurement and the strong coupling relationship between the electric carbon measurement and the power flow, this paper
proposes an optimal configuration method of the backup carbon meter system. The method is conducted in a stepwise optimization
manner. First, to ensure that the carbon meter system can measure the complete carbon information of the power system, this
paper proposes an optimal method to determine the number of backup carbon meter devices with the minimum configuration cost.
Then, with the aim of minimizing the measurement error of the backup carbon meter system, this paper proposes a method of
optimizing the distribution of backup carbon meter devices. Finally, the simulation test is carried out based on the PJIM 5-bus
system and the actual power system data of one city in China. The simulation results show that the proposed method can achieve a
carbon emission measurement error of less than 0.2% with the minimum configuration cost of the backup carbon meter system, on
the premise of ensuring the complete carbon emission information measurement of the power system.
This work is supported by State Grid Corporation of China (No. 5700-202411271A-1-1-ZN).
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