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Layered and clustered grid architecture

YU Yixin, LIU Yanli, QIN Chao, SUN Bing
(Key Laboratory of Smart Grid (Tianjin University), Ministry of Education, Tianjin 300072, China)

Abstract: The extreme complexity of the future power grid makes research on grid architecture very important. It is the
highest level (topmost) description (model) of the entire grid. This paper discusses the concept of “layered and clustered
grid structure” from three perspectives: the expansion of the balance area of the interconnected systems, the mathematical
foundation of the laminar flow structure, and learning the intelligence of the Internet. Research has shown that a layered
and clustered grid architecture (such as GRIP), based on the concepts of “decomposing the system into a layering
structure of clusters and implementing global coordination” and “each cluster maintaining its own net power balance and
local selfish optimization”, has a mathematical foundation and is as smart as the Internet, such that it is especially suitable

for the needs of future grids. These studies can provide a valuable new vision and new methodologies for power grid

modernization planning and design.
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Fig. 1 Diagram of interconnected power systems

consisting of three balance areas (BAs)
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Fig. 2 Diagram of a microgrid
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Fig. 3 Diagram of layered and clustered (clusters nesting)

architecture of grids
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