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Comprehensive control strategy considering transformer health operation
of novel power system distribution network under frequent
power flow switching
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Abstract; With the construction of the novelpower system, a large proportion of renewable energy is being integrat-
ed into the distribution network, changing the internalpower flow of the distribution network, resulting in frequent
power switching occurring between the transmission and distribution networks. To address the issue of transformer
life degradation exacerbated by forward or reverse power transmission overload, this paper proposes a coordinated
control strategy for various types of controllable resources in the distribution network to optimize transformer life un-
der frequent current switching. Atransformer life calculation model is introduced, clarifying the strong positive cor-
relation between transformer load rate and insulation life. The internal changes of the transformer under frequent
current switching are considered, and a coordinated control measure for controllable resources in the distribution
network including a constraint on the upper threshold of transformer load rate is constructed and a corresponding so-
lution strategy is proposed. This measure effectively improves the operating conditions of the transformer while ensu-
ring the safety and economy of the distribution network voltage. Simulation analysis on the improved IEEE 33-sys-
tem shows that the proposed method can effectively reduce the maximum load rate of the transformer under various
scenarios, providing scientific guidance for optimizing transformer life.
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Fig. 11  Power interaction situation between distribution

and transmission networks before and after

optimization under scenario 3
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Tab.3 Variations in transformer attribute information

before and after optimization under scenario 3
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Tab.4 Variations in transformer attribute information

before and after optimization under scenario 4
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on the effectiveness of comprehensive control
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Tab.6 Variations in transformer attribute information

before and after optimization under uncertain set
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1 159 115 113.85 76.08  6.23  0.079
2 145 100 100.75  65.46  1.38  0.0233
3 118 69.8  78.3¢  47.72  0.10  0.003
4 115 82.3  76.08  54.46  0.079 0.0065
5 125 74.9  83.80 50.37  0.19 0.0041
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