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ABSTRACT: Real-time measurement and simulation
information of large power grids based on the massive and
high-dimensional, advanced information technologies such as
big data, artificial intelligence and knowledge graph, deeply
mining and characterizing the knowledge of power grid
operation situation and displaying it intuitively, are the core of
building a large power grid online intelligent active safety
defense system. First, under the ideological system of the
intelligent panoramic system, adopting the fusion mechanism
of "physical system + information system + knowledge graph",
facing the construction needs and dispatching operators of the
intelligent panoramic power grid, and comprehensively
considering the stable state evaluation indicators and optimal
control strategy information of different operating scenarios of
the power grid, this paper gives the basic concept and
connotation of the knowledge graph of power grid operation
situation and introduces its core elements and construction
goals in detail. Then, relying on the smart grid dispatching
spatio-temporal big data support platform, the software
functional architecture of the power grid operation situation
knowledge graph is designed, including multi-source
information fusion, spatio-temporal big data platform, situation
graph engine, knowledge association reasoning, graph business
application and friendly human-computer interaction. On this
basis, the up-bottom construction process of the knowledge
graph of power grid operation situation is given, and the logical
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framework, technical framework and a series of technologies
for operation situation knowledge graph construction such as
knowledge modeling, knowledge extraction, knowledge fusion,
knowledge processing, and knowledge updating are
systematically introduced. Finally, an intelligent construction
and visualization system for the knowledge graph of the
operation situation of the large power grid is developed. The
system has the characteristics of simplicity, intuitive operation,
and user-friendliness. It has been tested and applied in a
provincial power grid, and the functional framework and
technical system proposed in this paper have been verified. It
can also provide technical support for the realization of the
information-driven intelligent panoramic active safety defense

of the large power grid.

KEY WORDS: intelligent panoramic system; intelligent
panoramic power grid; operation situation; knowledge graph;
artificial intelligence
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Fig.1 Concept of operation situation knowledge graph
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Fig. 4 Software framework of operation situation knowledge graph
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Fig. 5 Logical framework of operation situation knowledge graph
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Based on the massive and high-dimensional
real-time measurement and simulation information of the
large power grid, and relying on advanced information
technologies such as big data, artificial intelligence, and
knowledge graphs, the core of building an online
intelligent active security defense system for the large
power grid is to deeply explore and characterize the
knowledge of the power grid operation situation and
visually display it.

This article proposes the basic concept of power
grid operation situation knowledge graph from the
perspective of deep integration of “physical system+
information system+knowledge graph” under the
concept of intelligent panoramic system and intelligent
panoramic power grid framework system. It uses graph
models to represent the complex spatiotemporal
correlation between power grid stability assessment,
optimization decision-making and various equipment

objects (as shown in Fig. 1).
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Fig. 1 Concept of operation situation knowledge graph

At the same time, based on the smart grid

scheduling spatiotemporal big data platform, a software

functional architecture for the power grid operation
situation knowledge graph is designed, and a top-down
construction mode for the power grid operation situation
knowledge graph is proposed (as shown in Fig. 2). Key
technologies such as knowledge modeling, knowledge
extraction, knowledge fusion, knowledge processing,
knowledge wupdating, graph structure storage, and
visualization engine are elaborated, and an intelligent
construction and visualization system for the power grid

operation situation knowledge graph is developed.
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Fig. 2 Logical framework of operation situation knowledge graph

The knowledge graph of power grid operation
situation constructed in this article can achieve a deep
integration of “physical network+information system+
knowledge graph”,

thereby achieving “one graph

CEINT3

displays the whole state”, “one graph displays the whole
world”, and “one graph displays the whole picture”,
improving the real-time intelligent defense level of the

power grid.



