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Integrated coordination control of marine generators based on

Hamilton function approach

ZHANG Li-jun, MENG lJie, LAN Hai
(Automation College, Harbin Engineering University, Harbin Heilongjiang 150001, China)

Abstract: The propeller load is a crucial factor affecting the transient stability of the marine power system. This makes
the stability study of marine power system more challenging than that of the land power systems. Based on Hamilton
control theory of energy, an integrated coordination control of generator excitation and speed regulation is investigated for
the marine power systems with propeller loads. After analyzing the nonlinear coupling between the marine diesel generator
and the propeller load, we develop the stabilizing integrated control law by constructing the Hamilton energy function.
Being different from other existing control laws, this one explicitly provides the functional relation between the propeller
revolution and control performances. Simulation results show the effective suppression of the impact from the propeller
load to the system performance.
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Fig. 1 Principle diagram of diesel-generator set control system

2.1 [F5 K BAHLECA AR (Mathematical model of

synchronous generator )
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Fig. 2 Structure diagram of marine diesel engine generator with propeller loads
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Table 1 Generator parameters

T, T, c1 c2 Xy Xq
1.136 —0.4917 1.5146 —0.2154 0.213 2.053
Xq T R Tao Ky dy
1.003 0.05 0.011 2.2 0.2 15042

22 RS

Table 2 Load parameters

np ¢/Wb B/(N-ms-rad™!) J/(N-ms?) Rs/Q Lo/mH

2 0.341 0. 0058 0.00132 1.47 5.33
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6 %58 (Conclusions)
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