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Outline

- |IEC 61850 and GOOSE

- Relion® Protection Relays

- Marine SWBD Design

- Interface & Integration with power plant.

- Interface & Integration with variable speed drives
- Simple and efficient thruster system

= Space saving potential by simple auxiliary
systems

- Hydrodynamic efficiency

- Concluding Remarks
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IEC 61850 and GOOSE
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additions
Less wiring between IEDs and Automation

Supervised connections with preconfigured fail-safe
value in case of failure

Data quality sent to peer IEDs along with event to enable
data validation

Data transmission time between |IED’s <10ms (faster
than hardwired signals)

Industrial Ethernet communication technology with one
common communication link

AL IDHD
Mpmw



RELION® Protection Relays

> New Relion® product family which offers widest range of products for
protection, control, measurement and supervision for power systems.

> In marine MV switchboard application devices of the 615 and 630 series
will be used

» Provide improved protection sensitivity, accuracy and selectivity as well
as communication, fault analysis.

> Relion products have been designed for implementation of the IEC
61850 substation communication standard.
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Marine SWBD Design

Configuration
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Marine SWBD Design

Short Circuit Zone Protection
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Relay Interface & Integration with Power Plant Control
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Relay Interface & Integration with Variable Speed
Drives
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Efficient Thruster System For Modern Drilling Vessel

= Optimized thrust performance — low thrust losses
= Space saving solution — more for business
- Simple auxiliary systems — reliability and simplicity

- Most efficient motor technology — energy saving
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Configuration & Layout
Simple Auxiliary Systems — Easy Interface, Reliable
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Space Saving Potential for Business
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Motor Efficiency Comparisson
Permanent Magnet Superiority
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Motor and Auxiliaries Efficiency
Total Losses
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Hydrodynamic Efficiency

- Reduced interaction with pontoons and
other thrusters

- Reduced interaction with hull (Coanda
effect)

- 4 to 8% advantage compared to tilted
nozzle.

7degtitangle . pesign without tilt angle would lead to 10-
30% loss of unit thrust.
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Thruster System Efficiency Summary
Energy Saving — Very Important Already Today

Effective thrust
needed to fulfill -
DP capability

13%

Thrust losses
(hull interaction)

Hydrodynamical losses -

Electric motor losses -

Gear losses - Azipod CZ L-Drive
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Concluding Remarks
- |[EC 61850 Bus communciation enables:
- Less complex switchboard wiring and installation.
- Faster communication to power plant control and monitoring.
- Faster communication to variable speed drive controls.

- All systems (SWBD, PMS, DGMS, Thruster Control, IAS) can communicate
on same system and share same information.

- Azipod CZ includes high effcient motors and less auxiliary components.

= Significant efficiency increase can be expected especially at partial load
operation.

- Annually up to 15% energy savings may be expected based on a total

operation profile consideration
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