


Operate the ship's systems economically, 
efficiently, and environmentally friendly 

Learning area 11: 3rd year of training
Standard duration: 

84 hours

The students have the competence to operate the ship's systems economically, effi-
ciently, and environmentally friendly. Hereby they apply the underlying general and 
occupationally specific rules, norms, and regulations.

For the system and function analysis they obtain the manufacturer-specific information in 
German and English. They use conventional and electronic media for the acquisition of in-
formation. 

They expand their knowledge over the assembly and function of ship systems (gas turbine, 
engines, ship propulsion, steam, cooling, fresh water production, hydrophore, wastewater 
treatment, and waste incineration systems) by visualizing the functional connections and 
active principles by means of sketches, technical drawings, functional diagrams, diagrams, 
and calculations. 

They analyse disruptions, check components and subsystems in a target-oriented manner, 
and work out proposals for solutions to achieve an economical, efficient, and environmen-
tally friendly operation, considering the occupationally specific framework conditions. 

They document their work results and assess them by comparing them with the calculated 
values and the manufacturer's requirements. 

In the context of the operation and the search for and analysis of the disruption they develop 
awareness for safety and quality and apply the regulations concerning work safety and envi-
ronmental protection.  



Learning area 12: Monitor automated systems of the ship 3rd year of training
Standard duration: 

60 hours

The students have the competence to monitor automated systems of the ship. 

They determine from circuit diagrams and other documentation the control system compo-
nents to be used as well as the sequence of operation for the controls in different tool tech-
nologies (electrical engineering, hydraulics, pneumatics). Hereby they use the manufactur-
er's documentation, in German and English. 

The students apply the principles of electrical engineering, electrical machine building, and 
control technology and explain simple circuit diagrams (basic circuits) within the various 
tool technologies. Hereby they consider the safety regulations for electrical equipment. 
They measure and calculate electrical and physical values.

The have knowledge of the types of error and of protective measures in the electrical cir-
cuit. 

They plan and realize the set up of the controls and start-up the controls system, considering 
work safety.

They monitor the operation of accumulators and carry out maintenance work. 

The students present their work results. They develop troubleshooting strategies and strate-
gies to optimize controls systems and apply them. 



Learning area 13: Check and maintain complex ship  
systems

3rd year of training
Standard duration: 

72 hours

The students have the competence to check and maintain complex ship systems. 

They use manufacturer-specific information (ship technology documentation) for error 
search and troubleshooting. They read general arrangement drawings (extended tasks on 
spatial understanding), maintenance regulations, and instructions in German and English. 
They name important components of the ship and recognize their meaning. 

They prepare partial and total drawings as well as parts lists of standard on-board systems. 
They plan and carry out diagnosis and maintenance works. For this purpose they apply ex-
tended knowledge of materials technology (heat treatment, carbide metals, sinter and com-
pound materials).

They guarantee the function of bearings and couplings. 

They comply with the regulations concerning work safety and environmental protection and 
provide seaworthiness and operational safety.

The students present their work results. 



Learning area 14: Carry out works in the context of ship 
manoeuvres

3rd year of training
Standard duration: 

36 hours

The students have the competence to carry out works in the context of ship manoeu-
vres. 

They recognize the influences of the rudder system (rudder effect and types of rudders), the 
drive unit, the loading condition, and the hydro-meteorological conditions on the steering 
characteristics of the ship. 

They watch and determine the weather situation and tides prevailing at the station (ship). 

They carry out the necessary activities for the preparation and carrying out of a pilot 
change, during berth and unberthing, and for the preparation of an anchoring manoeuvre, 
considering the international requirements. They combine the details from compass, land-
marks, navigational marks, and the instructions from the nautical officer on duty or the pilot 
concerning the steering of the ship. 



Learning area 15: Carry out complex firefighting, rescue, 
and security measures in the ship's  
operation 

3rd year of training
Standard duration:

24 hours

The students have the competence to carry out complex firefighting, rescue, and secu-
rity prevention measures. 

The students expand the operational tactics for firefighting, rescue, and security prevention 
and operate the on-board equipment and installations necessary for this independently and 
considering the underlying regulations. 

They take over responsibility for the success of the task force in an emergency situation, 
keeping an eye on their own safety as well as the safety of the members of their group. 
Doing this, they communicate the circumstances and the major steps of their actions.
They carry out measures for the care of injured and freezing persons in emergencies.  

They apply the necessary occupational safety equipment and measures to protect them-
selves and third parties, they recognize any hazard by using the measurement results of test 
mediums (gas detectors) and take the appropriate actions. 

The students apply problem solving strategies. 



Learning area 16: Carry out cargo care 3rd year of training
Standard duration: 

48 hours

The students have the competence to carry out measures of cargo care. 

They describe the work with derricks, cranes, and pumps during cargo handling, consider-
ing the forces occurring on the lifting equipment, cranes, and hoisting equipment. 

The students cooperate in the treatment and care of the cargo. 
They prepare cargo space, cargo tanks, and decks for the loading and unloading of common 
cargo, considering the individual characteristics of the cargo and the international regula-
tions.

They assess the safety of the hoisting and lifting equipment according to the manufacturer's 
information and their own visual inspection. They assess the proper execution of the secur-
ing and lashing of the cargo, they control the volume and asses any damages to the cargo.  
They connect the necessity of these controls logically with the requirements of the sea 
freight business and the safety of the ship. They assign the freeboard and draught values to 
the loading condition of the ship.

They operate different hatch closing systems and observe the respective safety precautions 
and operating instructions of the manufacturer. They observe the international requirements 
concerning work safety and environmental protection. 

The students present the work results. 



Part VI Notes on reading 

Learning area 
6

Startup, monitor, and shut 
down ship systems 

2nd year of training 
Standard duration:  

84 hours 

The students have the competence to prepare ship systems for 
operation, to carry out the start-up and the monitoring of the op-
eration, and to shut down the ship systems again. Hereby they 
apply the underlying general and occupationally specific rules, 
norms, and regulations.

For the system and function analysis of the power machines (combus-
tion, fuel injection and carburetion, charging and reversing) they ob-
tain the manufacturer-specific information in German and English. 
They use conventional and electronic media for the acquisition of in-
formation.  

They work out the function of ship systems (motors, fittings, pipe sys-
tems, pumps, compressors, separators, filters, centrifuges, de-oiling 
equipment, and de-emulsifiers) by analysing and visualizing func-
tional connections and active principles by means of sketches, tech-
nical drawings, functional diagrams, diagrams, and calculations. They 
document their work results and assess them by comparisons with the 
calculated values and manufacturer requirements. 

They develop awareness for safety and quality and apply the regula-
tions concerning safety at work and environment protection. 

They document their work results and assess them by comparing 
them with the calculated values and manufacturer requirements. 

In the context of the preparations for operation, the operation, the 
monitoring of the operation, and the shut-down they have knowledge 
of the working materials and auxiliary materials used.  

Specification of the year of 
training and the number of 
hours

Consecutive 
number 

Core competence of the primary occupational 
action is described in a manner fitting the re-
spective level. 

First sentence contains 
generalized description 
of the core competence 
(see the title of the learn 
area) at the end of the 
learning process of the 
learn area. 

Professional, self, social competence; 
Methodological, learning and communca-
tive competence is considered. 

Required minimum con-
tents are marked in ital-
ics.

Foreign language is 
considered. 

Complexity of and inter-
actions between actions 
are considered. 

Open formulations allow 
different methodological 
approaches, considering 
the schools' available 
resources.

Overall text gives clues 
for the design of holistic 
learning situations over 
all action phases.. 

Open formulations allow the in-
clusion of organizational and 
technological changes. 
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