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Fig.1 Structure of the carbon capture system
| AR TR LA s T R P, , A E D)
R Py MR, Py, REUETE E HAEBRA R REFRE T+ G
AR/, P, JWIE LG TR AR HLAL @ IEAEAL L)

=N
COZ H Edeal,i,l o

Pop,i,,t = mcEdeal,i,l (3)
Edf‘,al,i,t = E(;C,i,t + B‘SEC,i,t (4)
Ec,z,z = 6iPG,£,I (5)

s m, AP R CO, IS AT RERE; B AL
LRI L , 2R R ATLAL ™ A B J T A Bk
VAR 6 O COMMMER; Eq,, g ot Bk
ﬁ%ng i E/‘J Cozfzﬁi%; ECC,i,t j@ l Hﬁ&@%ﬁ%*ﬂ
A i AEIRCTE 1] PR SE R IE 0 COLHE; o DATRAT 4R
PLEH @ B L BB HERCGR JEE
AT (1) —3(5) Al Hi H fe 4l 4R LA 14 v o
PGN,i,t = (1 - mcﬁaei)PC,i,l - PB,i - mcECC,i,t
(6)
Az (6) Hl AT, A RK IR RE IS , Bl AR LA v
fi R R 1 AR B R R A COL AR . B
AR RESR L CO, i, BT A AL Bl HE L4 1 13
FTREAEHAI A Ty o DR B il 1 2R 8 B0 P A BB A A B
RIBAPRZS LR, e WAL R CO, BEAFTE IR,
PE— 20 AT HETE R R A R E T 3R A CO, R 2R
wre
_B‘Seipc,i,z = Ecc,i,z = naeiPC,i,max _B8eiPC,i,[
(7)
Kb AR RR TAEREREG P e AR
AL | R KIIR,
M Ey, 2 ¢ b Bt iR HLAL @ 19 CO, ¥k
TR -

T Ng
E;. = z z [(1 _5:8)617P(;,i.l - E(}C,i,z] (8)
t=1 i=1

b No NI EPLAL T o8— RN BLEEL

1.2 mEZ5H
VGVEEIVN S HE S8-S0 IS HE LIV

I /b COLHER, FEARAR it 7 5w 25 Rk 52 5 HIL il



& AH) ALK 80

Jer, BT R R A i HE A E A S AR R A I
fii, SCHF CO, HEC IR 2ok A BRI . 25K
FELATLZEL PO T3 HIF TSI 5 20 15 D D AT 2 2 W A 2, A7
BESYBE IR o TR JCH LA TC A 4 e (0 sk i
RCAR 5 5 VA D s vk R s 4 12: , SCrb ok Ak v
ko ARGUMIMHEURE MR A T Wt -

T Ne

E, = Z ZAPG,L',: (9)
t=1 i=1

Ftrade :0-<ED - Edis) (10)

K Ey il SEPLLL 2 B s 20 M i HE A ; A
HBRAR AL A D 2R A e HE RO A 5 F . FIBRAE
IlsR 5 o ABREE T Mk o

L (10) FoRTERE B I N, A Rkl AR e T A Bk
HElcaE /N T B BCA , 0K T 4% A i L 9028 5 LA AR A5
WA B 5 A AR 4 P T ) s HlE B R B B, ) o
JVAR M ST L 1A B HE SO
1.3 BEMMEVAKSIZITRE

PRI XU H, 114 52 81 W R e, A 7 A AP A2 B 8 Ay A
RGULEARIBAT, 2377 — 0 5 10 5 R, 1T 677 ey U
BB RUREL S AN A2, hy R b ) SR B, 75 B A 4R
PLAL 2 R34t 77 LA & 2y 2604, B £ HLAH e s
K e R% £ FA R 1, BE A HILALJl Bk REREZ KR,
Tt g A & AN KR CO,, RE M-I
25, R E PLAE B A A5 K a5 R S A
FERGEH 5] A E HLAL G R H 55 XU 1 S o 0 e
PEFE TR A B B & MLAL AL Tl K T 00 I 90 57
JA, 7 for g W B 5 LA 2 H LA 4 PRl AE AL
ZH ARG S5 )y B AR WL e AT B 22 1Y RE AR 2 F
Tralime TAE b 8 B i CO Rk, HhE LA T
AIEA] I 7% KL LA 7, 46 8 08 T RE R B R o
L, BT IR R 5 AT A AR

2 BMESHERSESITHRREEEE

SCHEST T2 FE I S S AL 4 XU - Al 4R i
BRI AT IR A BE AT, LR G vl i B Kl
FIAR KB, 235 25 R AR 28 MLAH 1 OB AS L) 45
A LB AT A A HLZH b RS | 3 P 4l 7 U
s A RIRSE G Wt o IARAF AL AR R LR (5
LR RN B AR WAL R G 7R 1 )
TR BR AR L AR A R R A R 2R iR
VR LY ORI W 25 4% B 29 Ao 1B 5 R 30 2 97 7
K2 R
21 BiREH

ARG i K FAR , HARBREOA «

T
maXF:z<FS,t+FH,t_FC,t) +Ftra(|e (11)
=1

R EE S

BrHEI

[BLALZ B[ s [ B 55 | PG I

DAL ER]
L (st A K
| ] g
1| PR 25 L AL g2 | K

e
AR U] [ | eI LA [
o] | v || s || e |

B2 {RiEAERRE
Fig.2 Flow chart of low-carbon dispatching
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Parameters of carbon capture plants
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Table 1

B MW MW 90 (MW-h) (t-MW™)
Gl 0.0014,150,100 200 70 30000 100 0.95
G2 0.0025.115.1500 80 40 25000 30 0.98
G3 0.0015.225.167 50 15 15000 25 1.05
G4 0.0009.,150,1050 50 10 15000 15 1.10
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Table 2 Parameters of pumped storage station
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Table 3 Time-of-use generation price
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Fig.4 Forecasting power values of
wind power and load
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Table 4 Parameters of carbon capture
equipments and carbon trading

24 Kl 28 HfH
o/ (JG-th) 80 % 120
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0 0.24 op/(grml™") 1.01
Veg/m? 60 000 M/ (gemol™") 61.08
i/ % 30 Mo,/ (g=mol™") 44
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Table 5 Parameters of fuzzy membership

B 281 @ ] w3 Wy
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Table 6 Comparison of system benefits
and costs in different scenarios

P
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e ST s B
LTI T e
e M8 G e
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Prediction of spatio-temporal distribution of electric vehicle load

based on residential travel simulation
SHEN Xiaoqi', FANG Xin', TAN Linlin', LI Xinguo', SUN Jiaqi®
(1. School of Electrical Engineering,Southeast University , Nanjing 210096, China;
2. School of Software , Southeast University , Suzhou 210018, China)
Abstract: Aiming at the randomness and uncertainty in the spatio-temporal distribution prediction of electric vehicle charging
load,a method for electric vehicle load prediction that integrates travel chain theory and actual geographic information is
proposed. On the basis of road network integration and travel chain theory, a model for the spatio-temporal characteristics of
electric vehicle charging demand is established to simulate the user’s travel behavior characteristics. At the same time, by
modeling the road network in the target area,dividing it by functional area,combining the user behavior characteristics of travel
chain theory with target geographic information, and planning and designing the travel path of electric vehicle users through
Floyd algorithm, the electric vehicle charging demand load can be predicted. The results of the case study show that the
proposed model can predict the variation of electric vehicle charging load based on actual geographic information, and analyze
the charging demand and load characteristics of eleciric vehicles in different functional areas and different administrative
regions. The simulation results validate the effectiveness of the proposed model and method.

Keywords : travel chain;load forecasting; geographic information ; charging demand ; Floyd algorithm ; Markov chain
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Low-carbon dispatching strategy for new energy grid

considering carbon capture plant
SHU Zhengyu', JIA Kefan', LI Huanggiang”, YANG Shiyong®, YAO Qin’>, WANG Can'
(1. College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China;

2. State Grid Yichang Power Supply Company of Hubei Electric Power Co.,Ltd., Yichang 443000, China)
Abstract : Within the context of carbon peaking and neutrality , carbon capture plants can effectively reduce carbon emissions in
power systems. Yet,the regular integration of these units for peak shaving in grids harnessing renewable energy tends to hamper
system efficiency. Thus,acknowledging the operation and carbon trading mechanism of adaptable carbon capture plants,firstly,
the incorporation of pumped storage plants is suggested to aid peak shaving, thereby facilitating wind power utilization,
optimizing carbon capture plants for carbon sequestration, and reducing overall system carbon emissions. Then, given the
uncertainty following grid-integrated wind power, fuzzy theory is employed to model system power constraints as fuzzy
parameters , representing wind power and load. The constraint is transformed into a credibility-based fuzzy chance constraint.
This fuzzy chance constraint is clarified by the clear equivalence classes. Prioritizing maximum system net income as the
objective function,elements such as unit online revenue, extraction income, carbon trading profits , operational costs,and system
security constraints are considered. The carbon capture-pumped storage joint operation model is developed. Finally,the model is
solved using CPLEX. Simulation results validate that the integration of pumped storage plant enhances the system’s net income
by 7.62% and reduces carbon emissions by 7.01%, reflecting a balanced consideration of both economic and environmental
aspects.

Keywords : pumped storage ; carbon capture units ;carbon trading proceeds; fuzzy chance constraints; clear equivalence classes;

low-carbon economic dispatching
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