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Table 1 Comparison of simulation data for each scenario

= /96 col /5 co /I VT /5t o /o CCSs /55 me / t COCT/5E  mCCTetET /4
1 7892577.24 1537210.45 5279221.99  843592.34 232810.52 0 5988.93 0 0
2 7286124.60 1957279.50 4911440.74  484368.04  —233802.57 166 838.87 2674.96 0 0
3 6183 695.65 1999661.82 4294338.64 0 -268444.67 158139.85 2360.09 0 0
4 5856447.09 2000616.17 4294451.88 0 -268669.39 158214.94 2360.38  -328166.50 0
5 5834951.55 2033213.04 4266350.94 0 -328913.03 160779.85 2013.65 -296479.25 339.84
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Table 2 Optimization results of Scenario 6—9

st B /ot iR /0 BRIEAIRCK / %
6 7286 124.60 2674.96 82.27
7 6 453 058.27 2538.50 84.30
8 6388 381.50 2469.81 86.02
9 6 183 695.65 2360.09 88.19
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Fig.3 Green certificate trading prices and volumes of
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Fig.4 Carbon trading and carbon emissions of

Scenario 4 and Scenario 5

Yo 5 7E AL Y 0 KRG e B, Hem HE i
KTy 54, FN RS &l T R4,
W BRUEFE SRUE T 3 Rl Tl 3 Z o] & 343 e, 5 5
SEPLT AT A RE VR AN Ak R B B KAk . EAh, BT
A] A2 Gy LR UE A i A W /D, 5 5 7E 07:00 #122:00
A ZI 4R A5 B B S E B A k% . it GCT-CET %
WA, 5t S REMS DAL SR UE I 43 TIE , K535 o0 B IR s
A R B HE BOSUAE ik T 37 v A8 B, DA 3b G 28 E 28 5
HET TR FEMAS T BRI 0L K & 553k et e KAk



® ® ) 6 & & &

%46 %5

44 SGEBLENZET GCT-CET HLHI B9 %20
(1) (2) [, GCT WA S 4R IE Bl 47 2 50h

K, NI LRUE B A 2R KO GCT-CET L 521

ASCUIY R 5 B R 1, 43 AT AS [R) SR IE L 41 &

BN R G0 A BRI RS Bk 38 S IR %5 Y AR AR
B, 45 S AnE 5 B .
ot
ﬁ ~ 40 580 15
f§<§ 2 570 &
ﬂég 560 13

(=]

0.10 0.15 0.20 0.25 0.30 035 0.40 %
ESTHIWITES
. SR, RS S R SUA
E5 SERH RN RGBT
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on IES operation
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Low-carbon optimal dispatch of integrated energy systems considering green
certificate-carbon trading equivalent interactions
LONG Chuanyu',ZHANG Jing',HE Yu',YAN Rujing',GU Tingyun®, LI Bowen’
(1. College of Electrical Engineering,Guizhou University , Guiyang 550025, China;
2. Electric Power Research of Guizhou Power Grid Co.,Ltd.,Guiyang 550002, China)

Abstract:To reduce the carbon emission during the integrated energy system operation and enhance the in-
teraction mechanism between the green certificate market and the carbon market,a low-carbon optimal dis-
patch strategy for integrated energy system is proposed,which considers carbon capture power plant,diversi-
fied end-use applications of hydrogen and green certificate-carbon trading equivalent interaction. A carbon
capture power plant model under comprehensive flexible operation mode is established. The diversified appli-
cation model of hydrogen energy composed of two-stage power-to-gas, hydrogen storage, hydrogen fuel cell
and hydrogen-blended combined heat and power is constructed to enrich the utilization of hydrogen energy.
At the same time, considering the influence of the supply and demand of the green certificate market on
the price of the green certificate,the trading strategy of the green certificate-carbon trading equivalent interac-
tion is proposed. The example verification shows that the carbon capture power plants and diversified appli-
cations of hydrogen can significantly improve the level of wind power consumption,and effectively take the
economy and low carbon of system operation into account. The green certificate-carbon trading equivalent
interaction strategy can digest the excess green certificate and maximize the carbon reduction benefits of re-
newable energy.

Key words: integrated energy system;carbon capture power plant; hydrogen energy; green certificate -carbon

trading equivalent interaction;low-carbon optimal dispatch



