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Abstract

In order to respond to the call of the new power system for low-carbon power demand, on the ba-
sis of the traditional single power supply and demand warning, the dual warning of carbon emis-
sions and electricity should be launched to reflect the excessive carbon emissions and the imbal-
ance of power supply and demand in time. Based on the above background, this paper proposes a
research method of power supply and demand early warning and carbon emission early warning.
First, according to the basic theory of power supply and demand early warning and combined with
the urgent requirement of low-carbon power system in the new era, a power supply and demand
early warning and carbon emission early warning index system based on the carbon peaking and
carbon neutrality goals is established, including power supply and demand early warning index
and carbon emission early warning index. Then, the relevant data of power and carbon emissions
in a certain region are analyzed for example, and the mode decomposition prediction algorithm is
selected to predict the power supply and demand situation and carbon emission trend. Finally, the
multi-time scale early warning calculation is carried out for this region, and the validity of the
proposed early warning method is verified.
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Figure 1. Carbon trading mechanism rules
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Table 1. Power supply and demand early warning index table
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Table 2. Power early warning index conversion table
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Table 3. Electricity warning index conversion table
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Table 4. Carbon emission early warning index conversion table
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Figure 2. Monthly maximum load fitting effect and root mean square error graph
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Table 5. Monthly maximum load forecast data (2023.05~2024.04)
#* 5. BERAATTHUNEIE(2023.05~2024.04)

H 3 R (T ) B B U (1T R H# Fes U (1T K)
2023.05 4770.62 2023.09 6213.50 2024.01 6748.49
2023.06 5824.89 2023.10 6051.94 2024.02 5651.16
2023.07 6322.09 2023.11 5922.39 2024.03 4868.15
2023.08 6546.67 2023.12 6032.10 2024.04 432457
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Figure 3. Monthly electricity consumption fitting effect and root mean square error graph
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Table 6. Monthly electricity consumption forecast data (2023.05~2024.04)
= 6. BE A B E TN 48 (2023.05~2024.04)

H 3 H BB (2T TLi) B H BB (2T TLi) H 1 M HE (LT IU)
2023.05 297.55 2023.09 325.14 2024.01 304.23
2023.06 336.75 2023.10 277.82 2024.02 281.54
2023.07 341.06 2023.11 283.63 2024.03 302.24
2023.08 396.58 2023.12 329.76 2024.04 280.94
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Table 7. Monthly hydropower, new energy, purchased electricity and thermal power generation (2023.05~2024.04)
F 7. BEKE, AR, NGB E LN A B % B E(2023.05~2024.04)

HEZH I fas B (12T FLi)

o NGV G R CACEER KHUE
2023.05 11.38 82.38 24.80 179.00
2023.06 10.29 72.04 33.68 220.74
2023.07 7.84 58.92 37.90 236.41
2023.08 8.06 78.12 56.65 253.75
2023.09 10.30 56.61 32,51 225.72
2023.10 11.90 62.34 25.26 178.33
2023.11 10.32 58.38 25.78 189.14
2023.12 9.30 61.98 27.48 231.00
2024.01 7.63 66.07 25.35 205.18
2024.02 8.92 70.21 23.46 178.95
2024.03 12.14 91.95 25.19 172.96
2024.04 11.91 94.57 17.56 156.90

4.5. REEEHNAETN
MRE T IE R R 2R, FEH A KRR PR R AR, WEsiE A BRI KRR
PAERIHE I8 30(6) TH A5 5] 2023.05~2024.04 1) H 2K FEBLAL T2 K R LA B A2 8 .

Table 8. Monthly average installed capacity of thermal power units (2023.05~2024.04)
%< 8. AE NEHEF % B 55 2 (2023.05~2024.04)

- e . e . R
2023.05 7306.01 2023.09 7348.45 2024.01 7358.35
2023.06 7320.99 2023.10 7356.52 2024.02 7367.90
2023.07 7338.17 2023.11 7351.00 2024.03 7375.64
2023.08 7340.37 2023.12 7347.32 2024.04 7383.00

4.6. TRHIE SikHERECT TN

TRIE (2021, 2022 4F 5 4 RO AL 5 Bl AU 5 58 540 BE St 7 ROk AT L)Y A5k
THCEC A Z H0HL 0.82 kg/(KW-h), BRHE R EEL 0.9 kg/(kKW-h) [10], JETF 4.4 35 & B B A T4 vT DAL
B FERRHE SRR ARRHE OEC A a2 9
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Table 9. Monthly carbon emission and carbon emission quota (2023.05~2024.04)
2 9. BERHE 2 FifscHEABC AR (2023.05~2024.04)

H 3 BRHFCE () BRSO A (7 ) H 3 BRHFCE (M) BRHEFRAC (T )
2023.05 1611.00 1467.80 2023.11 1702.29 1550.98
2023.06 1986.63 1810.04 2023.12 2078.99 1894.19
2023.07 2127.65 1938.53 2024.01 1846.61 1682.47
2023.08 2283.78 2080.77 2024.02 1610.56 1467.40
2023.09 2031.47 1850.90 2024.03 1556.65 1418.28
2023.10 1604.95 1462.29 2024.04 1412.09 1286.57

5. MEHESH
5.1. BAOHEMESH

Zeid oAb, A 3.1 W ER IR AKX TR R B R RO B IR R H e, i
SR A /NI B S R G e AR 0 10 B

Table 10. Monthly thermal power utilization hours and system capacity reserve rate (2023.05~2024.04)
Fz 10. BEXBEFIA/NMRHERER S % H%E(2023.05~2024.04)

ARG ER  KHERH/N A

ARG A ER BRI/ A

B (%) U A ) R
2023.05 39.47 245.00 2023.11 26.72 257.30
2023.06 26.37 301.51 2023.12 26.57 314.40
2023.07 20.93 322.16 2024.01 18.26 278.84
2023.08 17.94 345.70 2024.02 31.75 242.88
2023.09 2251 307.17 2024.03 41.45 234.50
2023.10 24.85 242.41 2024.04 48.31 21251
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Table 11. Monthly power supply and demand warning index table (2023.05~2024.04)
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Figure 4. Monthly power supply and demand early warning index change trend chart
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Table 12. Monthly carbon emission warning index table (2023.05~2024.04)
< 12. AE R E s #5<(2023.05~2024.04)

H 3 BiHE T T F e R H 3 BCHE IR T P B s
2023.05 33.69 i 2023.11 35.60 # /%
2023.06 41.16 HJE 2023.12 42,61 H
2023.07 43.37 2024.01 38.62 12T
2023.08 45.82 i 2024.02 33.68 %
2023.09 41.87 thpE 2024.03 3256 %
2023.10 33.57 B)F 2024.04 29.53 B)F
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