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Abstract

Today, logistics and sustainment play a decisive role in modern warfare. Maritime transportation
of equipment is among the most common logistical methods. Frequency disturbances can
severely degrade operational performance. Maintaining the power system frequency within
permissible limits is one of the critical requirements on ships, particularly in defense-related
applications. In this study, through consultation with experts associated with maritime industries,
both internal and external environmental factors were examined. By prioritizing these
environmental factors, relevant strategies were subsequently extracted. Among the most
important identified strategies are: “planning for the development of sciences and technologies
related to maritime industries for defense applications,” “establishing policies for material and
non-material support to strengthen and enhance effective collaboration among elites, university
faculty members, and knowledge-based companies with the maritime industry and the country’s
sea-based operational domain,” and “continuous optimization and localization of existing
equipment and components in ship power systems in line with technological advancements.” For
ten major strategies, a number of plans, programs, and projects were defined. One of the key
strategies is planning for the development of sciences and technologies related to maritime
industries in defense applications. Among the important projects contributing to the realization
of this strategy is the establishment of laboratory and simulation infrastructures for controlling
disturbances in equipment. Subsequently, a model of a ship power system is presented, and the
effect of a predictive control method on system frequency oscillations is investigated. The results
of applying the proposed control method indicate a significant improvement in transient response
speed. The state-of-charge (SOC) coefficient is another important parameter in the objective
function of the proposed method. Steady-state experimental results show that incorporating this
coefficient prevents frequent battery switching operations and increases battery lifespan, while
not degrading frequency quality.
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Generator parameters

electrical power 2 MW
stator windings reactance 0.0019 p-u
stator windings resistance 0.48 p-u
Battery parameters
Nominal Capacity 60 Ah
Nominal Energy 220.8 Wh
Internal Resistance 0.60 mQ
Voltage 3.68 \Y
the number of cells 9300
Proposed Method factors
Deviation factor 1
Deritive factor 1
SoC factor 2
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