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Abstract: With the proposal of the dual carbon goal, it is necessary to accelerate the construction of a safe, economical and low—carbon
power system in China. However, a high proportion of thermal power installed capacity has high CO, emissions, and large—scale renewable
energy installations will lead to poor reliability of the power system. The integration of energy storage and carbon capture equipment can
take into account the issues of carbon emissions and system reliability to a certain extent, but at the same time, it will also lead to an in-
crease in the cost of power generation. Based on an energy base, the carbon emission intensity and reliability indicators of the system under
different renewable energy installed proportions were analyzed, and the carbon capture amount and the required amount of carbon capture
were given when the system met the carbon emission and reliability constraints under different technical routes. The system economy after
unified carbon emission and reliability indicators was compared. The results show that through biomass coupled carbon capture technology,
zero carbon emission or even negative carbon emission can be achieved in the power system. Energy storage can effectively improve system
reliability. For a system with a total installed capacity of 5 000 MW, for every 20% increase in the proportion of installed renewable ener-
gy, energy storage equipment with a power of 850—875 MW needs to be connected to meet the reliability requirements of the system.
As carbon emission requirements increase, the cost of system power generation continues to rise, and the system has the highest economy
at 60% of installed renewable energy under the premise of meeting carbon emission and reliability constraints.
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Table 1 Installed capacity plan of energy base

A A RE U KA JefREL AL

Bt/ % A/ MW A/ MW /MW
40 3 000 1 000 1 000
60 2 000 1500 1500
80 1 000 2 000 2 000
100 0 2 500 2500

®2 BREEMBRASH

Table 2 Technical parameters of energy base

fER 5 2R

KHL SR i/ % 60.3317]
IEFPIAME/ (K - kg™!) 22 7607
A ERFEFF
AW B Rk % 43,118
A B/ (K) - kg™") 15 74018
A= W) A L)/ % 20
LB/ % 41.1510710]

KIARE KHBER HEA Jetk
WA/ (K - a™h) 0.831"
BEE/ (K -a™) 19.23011)
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Table 3 Cost of electricity for various energy sources!'*™""]

TiH HufH
Rl B XU AR/ (36T - MWh!) 58
SERIA/ (56 - MWh!) 51
KEA/ (FETC - MWh™!) 75
FERERLA/ (9270 - MWh™') 100
CCS WA/ (37T - 17") 41
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Table 4 Energy storage output power satisfying

reliability constraints
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Table 5 Carbon capture rate and biomass proportion to
meet carbon emission constraints
AR H,  FTEAEREIR O BRHEGE EWIRER CO, i
(g-kWh''y PGB/ % /% 85 L /0

0 40 90.00 0.103 12453

60 90.00 0.103 936.1
80 90.00 0.103 504.3
100 — — 0

100 40 86.30 0 1194.0
60 83.20 0 862.4
80 69.20 0 386.4

300 40 56.40 0 780.4
60 43.10 0 446.7
80 0.69 0 3.8
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Table 6 System costs to meet reliability and carbon

emission constraints
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40 83.94 91.57 92.51
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