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Carbon Emission Analysis Considering Demand Response Effect in TOU Program
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Abstract - Currently, the concern about the environment is the issue all over the world, and in particular, carbon
emissions of the power plants will not be able to disregard from the respect of generation cost. This paper proposes DR
(demand response) as a method of reducing carbon emissions and therefore, carbon emissions cost. There are a number
of studies considering DR, and in this paper, the effect of DR is focused on the side of carbon emission reduction effect
considering Time-Of-Use (TOU) program, which is one of the most important economic methods in DSM. Demand-price
elasticity matrix is used in this paper to model and analyze DR effect. Carbon emissions is calculated by using the
carbon emission coefficient provided by IPCC (Intergovernmental Panel on Climate Change), and generator’s input-output
characteristic coefficients are also used to estimate carbon emission cost as well as the amount of carbon emissions.
Case study is conducted on the RBTS IEEE with six buses. For the TOU program, it is assumed that parameters of
time period partition consist of three time periods (peak, flat, off-peak time period).

Key Words : Demand response, Demand-price elasticity, Load shift, Load curtailment, TOU program, Carbon emission,
CO2 emission cost
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Fig. 4 Load Shift Areas of Elasticity Matrix
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Table 1 Characteristic of Generators

Gen. Type Size Q CEC
No [MW] [Gcal/MW] | [tonC/Gcall
Gl Coal 40 2.28 0.1075
G2 Coal 40 2.28 0.1075
G3 Coal 10 2.28 0.1075
G4 LNG 40 1.71 0.064
G5 LNG 40 1.71 0.064
G6 CC 20 0.78 0.064
G7 CC 5 0.78 0.064
G8 CcC 5 0.78 0.064
G9 Coal 40 2.28 0.1075

E:3 2 B A=

Table 2 Elasticity Coefficient

Peak Off-peak Valley

Peak -0.03 0.012 0.016

Off-peak 0.012 -0.015 0.005
Valley 0.016 0.005 0
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Table 3 Change of Load and Carbon Emission

Changed load Changed carbon emission
T, -76.5 -8.37
T, -3.87 -0.19
T, 24.88 6.098
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