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SCHOTTEL GmbH & Co. KG, founded in 1921 in Spay on the River Rhine in Germany, is the headquarters of a globally operating group of companies. SCHOTTEL has 360 employees at the headquarters in Spay. In total, the group employs more than 500 people. The SCHOTTEL team comprises highly motivated experts in the fields of hydrodynamics, hydraulics, electronics, systems engineering and shipbuilding and is familiar with the world of shipping

The SCHOTTEL range of products and services encompasses in particular: Rudderpropellers up to 6000 kW, Twin-Propellers up to 3500 kW, Navigators up to 1000 kW, SSP Propulsors up to 30 MW, Pump-Jets up to 3500 kW, Transverse Thrusters up to 3400 kW, controllable-pitch propeller plants up to 15000 kW, including shafting, rudder systems, and remote control devices, as well as tailor-made steering and control systems. We are in the position to offer

complete propulsion solutions for every imaginable maritime application and operational situation. 

The SCHOTTEL quality management system is certified according to DIN EN ISO 9001 by American Bureau of Shipping (ABS), Bureau Veritas (BV) , Det Norske Veritas  (DNV) and Germanischer Lloyd (GL).

In India, Killick Nixon Ltd. has been marketing SCHOTTEL propulsion systems since 1968. There are about 150 SCHOTTEL units either in operation or under supply in India, presently.

Service

The SCHOTTEL Service Department is responsible for all service activities after the units are delivered: from commissioning to spare parts deliveries, from technical training of customers to repairs. To ensure efficient customer service, SCHOTTEL has established service stations world-wide in the most important locations. These service stations co-ordinate commissionings and repairs. For major commissioning works and repairs, the specialists from the headquarters will provide assistance, if requested. 

We have implemented an “emergency service” to ensure assistance at all times, even during the weekend or after office hours. Spare parts in emergency situations can be dispatched within a short time. SCHOTTEL keeps all standard spare parts on stock. The total value of these parts is DM 12 Mio. We are in the position to supply all spare parts even for units that are no longer the standard. 

Beside good commissioning works, SCHOTTEL offers technical training to the customers to introduce them to the SCHOTTEL units and enable the crew to perform preventive maintenance works and effect emergency repairs. The technical training is performed at our headquarters by excellent specialists. The 8520/training is performed once per year in English language. If requested, we perform individual training for customers on site.

For SCHOTTEL units older than 20 years we are not only in the position to still supply the spare parts, but we also propose modernisation measures, custom-made solutions for each customer. The modernisation works are possible for mechanics, hydraulics and electrics and our specialists perform them with the characteristic SCHOTTEL accuracy.

SCHOTTEL  Steering and Control Systems

With a rudder it is only possible to steer ± 40°. With a SCHOTTEL Rudderpropeller or Pump-Jet it is possible to steer 360° all around. That means that the whole thrust is available in any direction.

Therefore we need a steering system and an indicator system which allow this 360° all-around steering.

SCHOTTEL has been developing its own open and closed loop control systems for approximately 15 years now.

At first these consisted of simple electrical relay and contact circuits and simple transistor circuits. Then came electronic PCB’s with integrated circuits and last but not least, these were followed by microprocessors.

Our electronic systems primarily cover 360° steering systems, diesel engine speed control, controllable pitch control, clutch control, indicator systems and alarm systems. 

Attention was paid during electronic developments to reliability and easy servicing. Reliability means not only careful and exact development of the systems but also a high quality assurance during production. All electronic cards were subjected to type approvals of the classification societies.

The cards had to pass accelerated damp heat tests, vibration tests, dry heat tests, low temperature tests and EMC tests.

To guarantee the highest possible reliability, we repeat these tests from time to time with parts from the series production. This was one reason that SCHOTTEL invested in such expensive test equipment.

Some words on electromagnetic interference:

(EMI) Electrical and electronic installations aboard ships may cause electromagnetic interference to occur or may have to function under the influence of electromagnetic interference. EMC comprises all measures aimed at neutralising the effects of interfering electromagnetic energy.

Aboard ships fitted with electronic equipment operating with small, preferably analogue signals, additional measures may be required. The number of interferences aboard ships is growing rapidly. SCR’s (Silicon Controlled Rectifier) and frequency controllers are being used more and more. Therefore, control systems which are insensitive to these interferences are needed. EMC measures directed at the coupling paths are a safe and effective means of reducing interference. Installation of filters for the signal inputs and outputs and the main connections to the power supplies decreases the susceptibility threshold at the victim equipment.

SCHOTTEL adapted its systems to these requirements early on, because military projects started demanding this EMC several years ago.

To satisfy the highest demands all electronic PCB’s are subjected to a functional check prior to delivery because we know that defects in the steering system could cause a disaster.

Some words on the easy servicing of the electronics:

For the crew on board it should be possible to analyse a failure in the system and to change damaged components. Therefore, our electronic cards contain monitoring components which detect and indicate faults.

That is to say an indication is provided to the crew as to which fault has occurred in the system and how it can be remedied, thus dispensing with the need for a specialist in most cases.

In our electrical design department we have introduced a CAE system to manufacture customised systems.

Using this system, electrical circuit diagrams are generated for each specific customer, but using standard SCHOTTEL open and closed loop control systems.

SCHOTTEL also places great importance on its own ergonomic design of command devices. The Copilot 2000 and the Masterpilot command devices can be mentioned as particular examples. 

SCHOTTEL has here taken entirely different approaches to those of competitors. The well-known Copilot 2000 is SCHOTTEL’s most widely used steering system. More than 2.500 of these units were put into operation world-wide in the past years. 

The principle of the system: It essentially consists of the command unit Copilot 2000, the electronics, the feedback unit, the hydraulic valves, the hydraulic system and the indicator system. The main system is a way-dependent system. If a failure occurs in this way-dependent system, it automatically changes over to a time-dependent system. 

Additionally, if there is a total electric failure (black out), you have the possibility to operate the valve manually. The thrust direction indicator system is completely independent of the control system. Additionally, there is a mechanical indicator on the Rudderpropeller for the worst case.

A short description of how the system works: The remote control electronics of 360° steering receives a pre-setting signal from the potentiometer which is fitted on the Copilot 2000. The electronic card compares the pre-setting with the actual angle on the SRP and transmits a signal corresponding to the differential angle to the hydraulics. If the pre-setting angle is equal to the angle of the SRP, the control will be aligned.

Instead of the manual steering it is possible to steer the Rudderpropeller with an Autopilot or Riverpilot system. The signal of these signals can easily be interfaced to our Copilot system.

Some helmsmen or captains have difficulties with the Rudderpropeller’s thrust direction and the vessel’s travelling direction. The thrust direction is not identical to the ahead direction of travel, but is when travelling astern. In case of front tugs, this is exactly the other way around and for a ferry which has two units in the stern it is similar.

For this reason, SCHOTTEL has been thinking for some time now about a course direction indicator system. For smaller boats a mechanical solution was found and later an electrical solution was chosen, but a satisfactory solution will only be available in the age of microprocessors. SCHOTTEL has recently developed a course direction indicator based on a Liquid Crystal Display (LCD). The new SCHOTTEL course indication system MASTERDISPLAY brings a significant improvement of the operational safety of vessels. At a glance, it provides the captain with fast, precise information on the position of the individual propulsion units and on the course of the vessel. The LCD will be controlled by a programmable microprocessor control. Different system configurations will always indicate the course direction using different programs for steering.
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