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Abstract

The knowledge of power grid technical standards possesses both deterministic normative con-
straints and implicit association patterns. A single reasoning paradigm is difficult to simultaneously
achieve interpretability of reasoning results and the ability to discover implicit associations. The
neural symbolic reasoning paradigm, by integrating symbolic logic with neural networks, provides
a systematic solution to the aforementioned problems. This paper focuses on the reasoning require-
ments of the power grid technical standards knowledge graph and conducts research on the sys-
tematic design of neural symbolic reasoning methods. A set of domain-specific heuristic reasoning
rules based on Horn clauses is constructed according to the logical structural characteristics of
standard clauses, providing interpretable rule support signals for candidate associations through
forward chain matching. A link prediction model is constructed using a relational graph convolu-
tional network (R-GCN) and a bilinear decoder to discover implicit associations that are not explic-
itly labeled in the graph. A two-stage fusion mechanism, namely “candidate generation - constraint
verification”, is designed. In the first stage, two types of soft signals, namely R-GCN probability
scores and rule-based heuristic support, are weighted and fused, and then ranked. In the second
stage, hard filtering is applied to candidates based on the mandatory constraints encoded in the
graph, separating semantic discovery and compliance constraints in terms of responsibilities. Fi-
nally, combined with typical business scenarios of power grid technical standards, typical examples
are used to illustrate the working process of the proposed framework.
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Flgure 1. Overall architecture diagram of neural symbolic reasoning
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Figure 2. Partial of the knowledge graph for power grid technical standards
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Table 1. Heuristic reasoning rule set
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Table 2. R-GCN hyperparameters and training settings
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