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Critical link identification of power system vulnerability based on modified graph attention network
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Abstract: With the expansion of the power grid and the increase of the proportion of new energy sources, the uncertainty
and random factors of the power grid increase, endangering the safe operation of the system. It is particularly important to
find out the critical links of vulnerability in the power grid to ensure the reliability of the power grid operation. Aiming at
the problem that the identification speed of the traditional critical link of vulnerability identification methods is slow and
difficult to meet the actual operation requirements of the power grid, the improved graph attention network (IGAT) based
identification method of the critical link is proposed. First, the evaluation index set is established by combining the
complex network theory and the actual operation data of power grid. Secondly, IGAT is used to dig out the mapping
relationship between various indicators and critical links of vulnerability during the operation of the power grid, establish
the identification model of critical links of vulnerability, and optimize the original graph attention network considering the
training accuracy and efficiency. Thirdly, the original data set is obtained through simulation, and the identification model
is trained, verified and tested. Finally, the model is applied to the improved IEEE 30-node system and the actual power
grid, and the results show that the proposed method is feasible, and the accuracy and speed are better than that of
traditional methods. It has certain engineering utilization value.
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Fig. 1 Schematic of bus feature aggregation
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Algorithm1: The classification training process of IGAT

(13)

Input: training set D{ (x", ) } , maximum number of iterations 7

1 Initial weight @

2 repeat

3 Randomly order the samples of the training set;

4 For n=12,---,N do

5 Select a sample (x™, y™) ;

6 Calculate node and neighbor node attention coefficient;
7 Weighted aggregated node and neighbor node information;
8 Take the mean value of multiple attention node features;
9 Predict the categories according to formula(12);

10 If J, #y, then

11 Calculate loss;

12 @, < w, — y[dloss(®)/d(®)] ;

13 I=1+1;

14 end

15 t=t+1;

16 if t = T then break;

17 end

18 until =T
Output: Optimal IGAT model
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Fig. 5 Validation set loss rate of critical links of vulnerability
in IEEE 30-node system
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in an actual power grid
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