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Table 1 Time of use electricity price

i B HLf/[JG- (kW -h) ']
00:00-06:00.22.00-23.00 0.38
07:00-10:00,14.00-17.00 0.68
11.00-13.00.18.00-21.:00 1.20
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x2 BEETSH
Table 2 Equipment operating parameters

B AR ZH Hifl
ZAE/kW 600
CHP #L4 TE3 295/ % 20
FEHLAR % 92

it/ kW 800
GB s 5/ % 20
PEHARIR % 95

/KW 450
i i L BRAH % 90
i FBRAH % 10

PR TR 782 F Y i 0.95

/KW 500
. ﬁ%iﬁﬁ%@/% 10
AN IRAH/ % 90

A S e R R 0.95

*3 HBEXHINHSHE
Table 3 Carbon trading mechanism parameters
B AR S BRBsHEL T HE L A
Ha, I 1.080 kg/ (kW+-h)  0.728 kg/ (kW -h)
CHP Hl41  0.102x1073 kg/k]  0.068x107° kg/kJ
GB 0.102x107 kg/k]  0.062x107* kg/kJ

Yyt 3. % BB AR A Z AL, B AR R85 18
BRAFTUNAS | R GEB AT A S 3 RO A AR 5 A
IR S5

3B TR T MR GRS AT AR B HE R
B NOGTHA RN 4 R, digk 4 nl e
FIARS R HEBUS A I, Joi8 2 % F AL Gk 22 5 L
] i 2 B SRR S AL , g HE I AR B/ T A
5 TERR 5 5 AN B 5 5%, 23 B T 107.8 kg Al
248.9 kg KBS Z HLH 95 3 Bk
i E R AR A 4, 22 57 AR A R A% Sk 58
Sl 2 Kigmsib . Al b, SR B X
RRAZ S AL RE e R BE 9 SRORRHE , 76 RIE R Gtz 17
22 DR R TR R OR AR AR HE R o

x4 FREGRTHRRFAESER

Table 4 Results of system scheduling
under different scenarios

Eitan Wil Y52 W53
REMBA/ITE 157952 15670.7 15 283.6
HE M /kg 2555.9 24481 2307.0
AL AN/ %o 100 100 100
HARTEN % 100 100 100
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Fig.4 Curves of reward value variation during training
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BB) VAR AR & R B M LRI ), Horp, PSO 35
L BB H JE T AL G 25, X T AN E MR
FHSETRIN IS DL AL Ab 5 58 5 A2C JE3E A SR 33 12
J&TomARE 2T T 15, 6 T AN MR S B eIl R
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Table 5 Comparison of results obtained
by different algorithms

PSO BB A2C PPO

1ax W WE Mk H

CHP HLAL WA/
(kW-h)

GB g i/ (kW +h)
Wy L/ (kW -h)

14 400.0 14 400.0 14 400.0 14 309.7

11 433.7 11035.2 11 040.6 11 084.4
11514.6 86747 48474 39122

WA 5 A/ 76 1500.0 11202  699.2 595.9
BT HRA TG 22 841.2 19896.4 15941.6 15283.6
TRFHE B kg 5000.0 39845 2637.5 2307.0

HI1Z% 5 W1, PPO S50k A 1P S B 58 5 AR
H IO =F i A2C SIL AR 14.8% , 1817 &
JEAS L =3 i iR A2C kA 20mi/b 4.1% . BB
k5 PSO 1% 32 T AR 0 5% 2 B 1) TG 125 48 2] ¢
DU ; A2C S0 JE T am Ak o 2 7 ik, IR LR 3R U
S RO RIS M AR A L7 5 1M SCH PPO SA7E AC
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Fig.5 Comparison of wind power utilization
rates obtained by different algorithms
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Fig.6 Comparison of photovoltaic utilization
rates obtained by different algorithms
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Fig.7 Results of electric power optimization scheduling
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Fig.8 Results of thermal power optimization scheduling
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Fig.9 Changes of total operating costs and total
carbon emissions with penalty coefficients
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Table 6 Impact analysis of energy storage on
CIES optimization scheduling

i Joftne  AfERE
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A low-carbon optimization scheduling method of CIES based on PPO algorithm
CHEN Fan, WU Lingxiao, WANG Man, LYU Ganyun, ZHANG Xiaolian
(School of Electric Power Engineering, Nanjing Institute of Technology , Nanjing 211167, China)

Abstract: The tiered carbon trading mechanism and optimization scheduling model solving algorithm are pivotal for the
community integrated energy system ( CIES). CIES plays a crucial role in optimizing scheduling, yet existing literature often
does not fully consider these two factors. To address this gap ,the adoption of the proximal policy optimization ( PPO) algorithm
is proposed , which incorporates a ladder-type carbon trading mechanism to solve the low-carbon optimization scheduling problem
of CIES. This method constructs a reinforcement learning interactive environment based on a low-carbon optimization scheduling
model. The intelligent agent’s state, action space,and reward function are defined using device status and operating parameters.
An intelligent agent capable of generating the optimal policy is obtained through offline training. Case study analysis results
demonstrate that the low-carbon optimization scheduling scheme for CIES achieved through the PPO algorithm, effectively
leverages the advantages of the tiered carbon trading mechanism, significantly reducing carbon emissions and improving energy
utilization efficiency.

Keywords : community integrated energy system ( CIES) ;optimize scheduling; proximal policy optimization (PPO) algorithm;

ladder-type carbon trading mechanism ; penalty coefficient ; carbon emission
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