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ABSTRACT

In this paper, DF(Dual Fuel) Generator modeling, which uses both conventional diesel fuel and LNG fuel, has been
performed and monitoring system has been developed based on MATLAB/SIMULINK for the development of
PMS(Power Management System) HILS(Hardware In the Loop Simulation). The principal components modeling of
DF Generator are DF engine which provides the mechanical power and synchronous generator which convert the
mechanical power into electrical power. Submodels, such as throttle body, intake manifold, torque generation and mass
of LNG and diesel Quantity are used to perform DF engine. Also, governor is used for load sharing between paralleled
DF generators to share a total load that exceeds the capacity of a single generator. To verify modeling of DF Generator
designated ship lumped load Simulation is carried out. A validity of DF Generator has been verified by comparison
between simulation results and estimated result from the designated lumped load.
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Complexity of Marine Software

Fig. 1 Complexity of Marine Software
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Fig. 3 DF(Dual Fuel) Engine and Excitation System
Simulink Modeling
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Fig. 4 The effect of throttle angle on the mass flow
rate of air through the throttle
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Fig. 5 The effect of manifold pressure on the mass
flow rate of air through the throttle

2.2. Intake Manifold Dynamics
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Fig. 6 The effect of the engine angular speed on the
mass flow rate out of the manifold

=
= —
= —
o i
t25 ,//
£ -
o T
-
R - )
= -
E -
= e
o
=
1.5
0.5 0.6 0.7 0.8 0.9 1

Manifold pressure {bar)

Fig. 7 The effect of the manifold pressure on the mass
flow rate out of the manifold
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Fig. 9 Parallel connection of DF(Dual Fuel) Engine Simulink Modeling
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Fig. 10 DF(Dual Fuel) Generator Simulation Result
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