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Low carbon economic dispatch of virtual power plants considering
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Abstract: With the continuous increase of grid connection scale of renewable energy sources such as
wind power and photovoltaic, the peak shaving pressure of the power system is gradually increasing.
Carbon capture power plants can not only reduce the system's carbon emissions, but also alleviate the
peak shaving pressure of the system, and are widely used in the power system. In this context, an
integrated flexible operation carbon capture power plant was introduced to mobilize flexible response
resources on the supply side, and the characteristics of its integrated flexible operation mode were

analyzed in depth. At the same time, demand response was considered to fully mobilize demand side
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flexible resources. On this basis, a virtual low carbon economic dispatch model for power plants was

established that considered both supply and demand responses and integrated flexible operation carbon
capture. Based on Matlab, the YALMIP toolbox and GUROBI solver was called to simulate and verify

the model. The calculation example shows that the proposed model can further reduce the "waste of

solar energy and wind energy" and carbon emissions, alleviate peak shaving pressure, and provide

reference for low carbon economic dispatch of power systems.

Keywords: carbon capture power plant; integrated flexible operation mode; demand response;

carbon reduction; virtual power plant
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Fig.1 CO, flow chart of the system under comprehensive flexible operation mode
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considering the response of supply and demand sides
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Fig.5 Abandonment of wind power and photovoltaic power
generation under three scenarios
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scenarios

K7 0 3 Tt N RGERRAHRICER o o1 T oAl s
RORAERWE, B R i) Rk oGs 17 f v
A CO,, — 2 LBl CO, B 1 HE i 2 R G2 4h
e MBI, st 1l Tl R A S K
L R LH A R EERR G, CO, HEMCR: 22 1k ih
LHH I AR IEAR M . G5t 2 7R E
JE U3 PR B HE TR AR A T S A 1 i g B b
wmt B L, RS RiGsfr T,
A A AR G RE L I RS e, K A D77 DA P 1) Bl
AL REAER B B AT A I, 30 23 DR AH X B 4
CO, HFHC AL W e B = AT A If o B3R 3 7%
JET RN A S MR, W B A o0 S fer e 7 =2
AAITBL, R, AR A A R AR HL 7 5 1
a5t 2 W B b, B .



AR, AF . T RN R RS B A AR B AU TR 2 U R 87

160
150
140
130
120
110 |
100 f

TR/t

x O
S O

[
S O

0:00 04:00 08:00 12:00 16:00 20:00 24:00
st Bt

B 7 3#Zm=THABRIERE

Fig.7 Carbon emission of units under three scenarios

P 8 Shy )] J3E Jil S0 PR ik oAk E 2R 0 B L U T 1Y
AR AR, A OEE R GEAE 3:00—9:00 B
I 15:00—17:00 Frf B 67 A 43 16,y 67 V80 £ L0
W, T B A B A R CO,, R B N A AR 1A
AIRERE, FRRaciliferm ) mog i )y, Zn] M fE
TR b T AN B e B S [ . FE 10:00—
14:00 5 Bt 1 20:00—24:00 [ B f faf e, P 2090
WESR LR, BRI SR BERE R I CO,, ALK
Wl BT AR B A Y NAE, R GERE R N & e Ae E
b e B B fer N B A R T A o BRILLISE, S5
SRIF AN R LA Y, F0 0 v e AP IR B A Bl A 4 33
FINFEPRE R 2 TR I B, SCBL T BT AR B
i 5 VA JEE JRL 3 P9 T AN B MR o R T R LB A
), ZRA RIG1s17 77 NRENS B 4 ) /e A 2t
Frmn, MRS RV A AR, 2
WA R Toli T fEdi g rh i rLizfr.
43 REMEXEERGESH

K9 o 2 GE N A [ il o E 5 48 R R LRI 708
F WA SR AR S i, BEE
il WA A BT, RGEFEFH WA 5 B HE L
BRI TEES, REETFR. ENE: b
O TRCRE AR G, BRI AR B A AR As AT R N
PEAT RE T I RS Y RE 7 LML , AR GE X T D4 AR
i 8y i) SO 8 LB o 2 2R e AR R A s 2
4800 m’ Bif, RLFEFRUSAS S BRHE 2 A P
R, DR R L R 94 A L S8 A BE NS T R Bk
A B 7R 18 B2 J5 309 A B A I BEXT CO, B AR 5G4k
PRERAE o R T AR SORCBY rh R 2% B Ak R E 1525 1) A
KYTIHRAS, ik, R 2, Bk
T R R A I A R B 58 B Wi
it BE A KT il VR0 2 Tl oA ) RS

- R
250 - E@{ﬁﬁ'ﬁé%@%mﬁ . 850

0
0:00  04:00 08:00 12:00 16:00 20:00 24:00
(NfE

8 fEREHERAREEN

Fig.8 Trend of solution outflow from the storage tank
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different storage tank capacities
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