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WEEK 1

Grading

Midterm Exam : 30%

Quizzes (3 - 4)  : 30%

Final Exam : 40%

Total                  : 100%  
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Ship Electricity

1) Introduction and basic concepts

2) Basics of Direct Current

3) Basics of Alternating Current

4) Semiconductors

5) Basics of electromagnetism

6) Ship Applications of Alternators and Synchronous Motors

7) Induction Motors and applications for Ships

8) Fundamentals of Ship Power Systems and Devices

9) Electrical Drives for Ships
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Book for the Course

• Principles and Applications of Electrical

Engineering, Giorgio Rizzoni, Mc Graw Hill Book

Comp.

• Elektroteknik, Mehmet Dalfes (YTU ve Seç Yayın)

• Gemi Elektriği, Fahrettin Küçükşahin, Akademi 

Denizcilik, 2001
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Time charts
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Time-line with the historical highlights of the 

Marine Vessel’s Power System Development.
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The SS Columbia was equipped with 120

incandescent lights, which were distributed

on several circuits and powered by four

belt-driven 6kW dynamos. Each dynamo

could supply 60 lamps, each rated 16

candlepower.

Simplified drawing of the propulsion and lighting 

system installed in SS Columbia
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USS New Mexico was one of the first US vessels with turbo-electric propulsion. 

The New Mexico used two 11.5MW, 3,000V/4,242V dual voltage, variable 

frequency ac generators that powered four 7,500hp 24-/36- pole induction motors, 

and was able to maintain a speed of 21 knots. The vessel also had six 300kW 

auxiliary turbo-generators for lighting and nonpropulsion electrical machinery.
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Cuba was the first passenger vessel in the world with turbo-electric propulsion.
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The T2 tanker (World War II), with electric propulsion.
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The USS K-5 submarine (World War I) , with electric propulsion.



7

13

USS Nautilus was the first nuclear-powered submarine,

commissioned in 1954 (cold war submarine).

USS Long Beach was the first nuclear-powered navy surface 

vessel, launched in 1959 .

NS Savannah was the first nuclear-powered Merchant

(passenger-cargo) vessel, launched in 1959.

MF Glutra was the first LNG-powered vessel in the world. The 

ferry was set in operation in 2000.

Viking Energy and Stril Pioner were the first LNG powered 

cargo vessels, both launched in 2003.

Isla Bella was the first LNG-powered container ship, launched 

in 2015.

Comparison of the English and metric systems of units.
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The International System of Units
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• Convert 0.002 km to millimeters.
• Convert 6.8 min to seconds.
• Convert 0.24 m to centimeters.
• Convert 0.1 MV to kilovolts (kV).
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ATOM

Electron is assumed to be negatively charged Proton is 
assumed to be positive charged neutrons, which are slightly 

heavier than protons and have no electrical charge.
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The difference in energy between the valence band 

and the conduction band is called an energy gap or 

band gap.

Band Gap
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Actual Circuit Schematic Diagram

Electric circuits are represented by drawn schematic

diagrams like the one on the right. 

In the diagram, symbols are used to represent each

part of the circuit.
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Electrical symbols

are quicker and 

easier to draw than 

realistic pictures of 

the components.
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SCHEMATIC CIRCUIT SYMBOLS
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Ohm’s Law
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Resistance
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Resistance
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Actual size of carbon resistors 
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Conductance and Conductivity
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Electrons flow from the negative terminal to the 

positive terminal.

Their energy is provided by the battery.
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For current flow, the convention is to show current in the external 

circuit directed away from the positive terminal and toward the 

negative terminal of the battery.

Convention For Current Direction In A Circuit
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This convention for current arose from a guess made about 

the direction of movement of positive charge. For this reason 

the direction of conventional current is the direction opposite 

the electron flow.

This convention was established long before the discovery of 

electrons.  It turned out that movement of negative charge 

(electrons) was in the opposite direction. 

Yes, this is outdated, but it is still the convention when talking

about current.
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Voltage

• Voltage is created by

– a chemical cell (battery) when it changes 

chemical energy to electrical energy

– by a generator when it changes mechanical 

energy to electrical energy

– by a solar cell when it changes light energy 

to electrical energy. 

51

Batteries
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lead-acid battery
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DC generator
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Voltage
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1. The charges are only flowing in one direction so this would be 

considered direct current ( DC ).

2. The battery or source is represented by an escalator which raises 

charges to a higher level of energy.

3. As the charges move through the resistor (represented by the paddle 

wheel) they do work on the resistor and as a result, they lose energy.

4. By the time each charge makes it back to the battery, it has lost all the 

energy given to it by the battery.

In this animation you should notice the following things:
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Cells in Series
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Cells in Parallel
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