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An optimal method for the available transfer capability of a power grid based on
coordinated operation of source-load-storage
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Abstract: Making full use of the regulating role of flexible resources can optimize the available transfer capability (ATC)
of the power grid and improve the safety and economy of system operation. A two-stage stochastic dynamic ATC
optimization method considering multiple regulating resources of source-load-storage is proposed. First, dynamic scenario
analysis is used to model the uncertainty of new energy output, and an incentive-based demand response model and an
energy storage equivalent cycle life cost model based on depth of discharge are established. Secondly, in the first stage, a
two-stage stochastic optimization economic dispatch model of source-load-storage is constructed, and the optimization
result is used as the base state to establish a day-ahead stochastic dynamic ATC calculation model to determine the
congestion period. Then, in the second stage, a day-ahead stochastic dynamic ATC bi-level optimization model is
constructed, with the objectives of maximizing the ATC during the congestion period at the upper level and minimizing
the base operating cost at the lower level. The interaction between the storage and load response conditions at the upper
level and the base unit output conditions at the lower level is determined, and the lower-level model is transformed using
Karush-Kuhn-Tucker (KKT) conditions to achieve the analysis of the bi-level model. Finally, the case study indicates that
optimizing the operational mode of source-load-storage can not only enhance the ATC but also considers the economic
efficiency of system operation.
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Table 3 Operating costs of different optimization methods
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1 1 200 80 0.2625 140 2607.5 72 30 8 3
2 2 200 80/40 1.225 122.5 2466.1 72 30 8 3
3 13 50 25 4375 70 22155 30 5 2 3
4 22 35 17.5 0.5838 2275 2304.4 21 35 1.4 3
5 23 30 15 1.75 210 1934.8 18 3 12 3
6 27 40 20 1.75 210 1625.4 24 4 1.6 3
R A2 HERTRIEEMERES Y
Table A2 Energy storage parameters of lithium iron phosphate batteries
wES OBEDR RS RRRE KR ek A . B IHE G 08 Gy (U
MWh MW B! TR ME MR mE% " HaE p% MWh)  MWh)
100 50 1 0.2 095 095 3 1591 2.09 10 8 1107000 3220
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Table A3 IDR segmentation parameters and quotation
S D/ MW Dinax/ MW Di/MW Dy/MW Dy/MW EJ(GGUMWh)  E/(JG/MWh)  E3/(J5/MWh)
2 0.5 3.5 1.2 2.3 3.5 120 150 200
5 2.0 15.1 5.0 10.1 15.1 120 150 200
7 0.5 3.7 1.2 2.4 3.7 120 150 200
8 0.6 4.8 1.6 3.2 4.8 120 150 200
12 0.6 4.7 1.6 3.1 4.7 120 150 200
15 0.5 3.5 1.2 2.3 3.5 120 150 200
17 0.5 3.8 1.3 2.5 3.8 120 150 200
19 0.5 4.0 1.3 2.7 4.0 120 150 200
21 1.0 7.4 2.5 49 7.4 120 150 200
24 0.5 3.7 1.2 2.4 3.7 120 150 200
30 0.6 4.4 1.5 3.0 4.4 120 150 200
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Fig. A2 Scenarios of wind power and photovoltaic power
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