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Field Theory
Applications: Chemical reaction, multi-phase fluid flow, particulate systems,… 

Minimization Principle (Min Entropy Production)

•Distributed Sensing and Control

•Stability along trajectories (Poincarre Lemma)
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Dissipation Inequality:
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Network Representation of Petroleum Reservoirs
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Networks of Spinning Discs
Spin glasses, phase transition, Hamiltonian systems (broken symmetry), .. 
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Tellegen’s Theorem

D.H. Tellegen

1900-1990
Orthogonality of 

Voltage and current flow



Application to the Grid
Juhua Liu (ABB), Bruce Krogh (ECE)
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Generator Model: Swing Equations
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Network Model: Algebraic Equations 
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• KCL Conservation Laws:

– Generator bus:

– Load bus: 

– Wind bus:

• KVL:

• By Tellegen’s theorem:
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