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A Study on the Engine-CPP
Control of a Ship Propulsion System
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Abstract

There are many demands for ship control system and many studies have been proposed. For

example, if a ship diesel engine is operated by consolidated control with Controllable Pitch Propeller(CPP), the
minimum fuel consumption is achieved, satisfying the demanded ship speed. For this, it is necessary that the
ship is operated on the ideal operating line which satisfies the minimum fuel consumption. In this context of
view, this paper presents a controller design method for a ship propulsion system with CPP by Linear Matrix

Inequality(LMI) which satisfies the given H. control performance and robust stability in the presence of
physical parameter perturbations. The validity and applicability of this approach are illustrated through a

simulation in the all operating ranges.
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Fig. 1. A ship propulsion system with controllable
pitch propeller (CPP).
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Fig. 2. Estimated power curvers.
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Table 1. Main specification.

Particulars Description
Output (MCR) 1,800 BHP
Revolution 775 RPM
Engine NO. of Cylinder 6
CYL. Bore 280 mm
Stroke 320 mm
Intermediate | Dimension 180 mm(D) x 1818 mm(L)
shaft Weight 464 kg
Propeller Dimension 215 mm(D) x 5660 mm(L)
shaft Weight 1860 kg
Type 4 Blades CPP
Propeller | Dimension 2660 mm(D)
Weight 1828 kg

2. 7 ggvH gt
Table 2. Summary of variables of physical system.

Item Specification
Inertia n 177.44
engine (J,)
+reduction gear (J,)
+(propeller+shaft) (J,)

kgms?

Friction @) 0.102 kgms
Reduction gear ratio (R,) 1: 3.2 (Astern)
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Fig. 3. Block diagram of controlled system.
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