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Summary
The All Electric Ship Conference was held in Edinburgh on 13-14 February 2003.  There were 261 attendees from 21 different countries.  The format of the Conference consisted of parallel sessions for oral presentations each day.  A total of 44 papers were presented orally, with a further 10 papers being presented in poster format.  There was also a small commercial exhibition with 7 organizations represented.  The Conference Program and further information can be found at the Conference web site:

http://www.imarest.org/events/aes2003/default.asp   

A call for papers for the INEC 2004 Amsterdam, 16-18 March 2004 is at: http://www.imarest.org/events/inec2004/default.asp
Background 
The AES 2003 Conference is the latest in a series of Conferences that began in 1997.  Quoting from the Conference Program: “The aim of AES 2003 is to take stock of the current situation and to assess likely future trends as confidence grows and more widespread applications are adopted”.  The reference here is of course to the technologies involved in the design and development of the all- electric ship.

Conference Content

The technical sessions were organized to cover the following topic areas:

Commercial applications (4 papers)

Naval applications  (5 papers)

Inland applications (3 papers)

Power electronic applications (2 sessions, 8 papers)

Simulation (4 papers)

System design and integration (2 sessions, 10 papers)

Electric auxiliaries (5 papers)

Propulsion equipment (5 papers)

As can be seen, the subject matter of the papers presented fall into three broad areas: Applications; Design, Modeling and Simulation; and Systems, Sub-systems and Auxiliaries. There were 7 papers dealing with commercial applications and 5 dealing with naval applications.  Within Design Modeling and Simulation, design, 9 papers dealt with the broad issues of design and most of these were concerned with issues such as grounding of equipment, power quality, the nature of the electric loads and load distribution.  Only a few dealt with ship design.  In the sessions dealing with systems and sub-systems, many of the papers were concerned with the technology of converters and filters at the high power levels associated with an all-electric ship.  These papers dealt with propulsion systems (5 papers), auxiliaries (4 papers), and power electronics (8 papers).  The content of the poster papers was varied, an indication that these were papers that were received after the program had been finalized; this also indicates that the papers were quite up-to-date with regards to ongoing research.

Discussion

The topics of interests identified by the US Navy community were:

· Commercial applications

· Power storage

· Power management

· Superconducting technologies

· Modeling & simulation

· Electric auxiliaries

Keynote address: Future demands for power systems:  D. Parsons, Douglas-Westwood 

· After downturn, marine propulsion market will grow (worth $5B/yr now)

· Average power per vessel increasing, especially in container ships

·  Market will be dominated by diesels, especially MAN/B&W and Wartsila

· Gas turbine & electric drive will have little overall impact in next five years

Commercial applications

Feasibility of an Unmanned Cargo Ship: Freire & Bucknall, UCL

· Commercial viability due to manning costs

· Electric drive a key element

· Short-sea feeder service (11 hrs) with automatic guidance

· Berthing & mooring done manually by shore personnel

· Most technologies here now; some communications / navigation systems (e.g., Galileo. Automatic ID System) will be available by 2008)

Electric boats in the small craft market:  J. Hustwick, Electric Boat Assoc. UK
· Greater emphasis on non-polluting craft in local waters has increased demand for electric small craft

· Emerging market for small hybrid electric plants

· NOTE:  this market sector bears watching for potential technologies applicable to small Navy craft and UUVs / USVs

Power storage

Energy storage for US Navy IPS – D. Delisle, NAVSEA

· Several energy-storage options and configurations considered for IPS, including batteries, flywheels, capacitors and fast-start diesel generators

· Options and configurations modeled for ship impact and through-life cost

· Analysis shows that using fast-start diesels and other storage devices can save money through-life if used to replace a gas-turbine power module

Power management

Earthing of naval marine power systems -- G. Little, MoD UK

· Higher-capacity and higher-voltage systems require a re-think of Navy earthing policies

· Electric shock hazard, overvoltage, EMI and protection analyzed 

· Proposed solutions:  LV systems should be designed to best commercial (earthed) marine practice; HV system design should be developed to follow specific practices that will minimize risks (e.g., solutions for neutral earthing resistors, protective conductors and earthing architectures)

Superconducting technologies

High-temperature superconducting technology for AES:  B. Wacker, Siemens Germany

· Siemens has tested a 400kW HTS synchronous motor for two years, and is preparing for tests with larger equipment

· The fault current limiter is a limiting factor in HTS system design.  Siemens has been testing a 7.2kV/100A resistive device with success

Modeling & simulation

Applying technology forecasting to the AES:  J. Grizzard, Syntek USA

· Net assessment, identifying impact of various technologies based on readiness levels, and statistical likelihood of meeting stated goals

· Can be incorporated with synthesis tools to perform technology evaluations

· Effective tool for establishing tradeoffs and identifying which technologies have greatest probabilities of beneficial impacts 

Type 45 destroyer: Chris Lloyd, BAE systems UK

· Cost/benefit decisions very dependent on initial assumptions

· Example:  UK vs Australian decision matrix for all-electric vs conventional ship.

· UK decision model: Low importance attached to maximum speed & engine room size; all-electric seen as lower risk.  Result:  all-electric came out most effective

· Australia decision model:  High importance attached to maximum speed and engine room size; all-electric seen as higher risk.  Result:   CODAG came out most effective

Electric auxiliaries

Electrification of auxiliary systems on an AOR:  A Blokland NL Navy
· Replacement of hydraulic & pneumatic systems with electric system

· Fuel pump actuators -- replace hydraulics with electric results in more efficiency

· Solid replenishment systems -- replace pneumatic tensioners & hydraulic winches with electric somewhat more efficient

· Overall energy savings small but replacement of piping w/ electrical cables give lower outfitting costs

Electric actuation of hydrodynamic control systems:  J Sitton, MoD UK
· Examined roll stabilizers & rudders on Type 23 frigates, rudders on CVF carrier, and rudders and planes on submarines

· Electrical systems smaller, lighter and less expensive

· Ongoing demonstration of COTS electrical stabilizer system, with permanent-magnet actuators, scheduled for tests on T23 frigate in late 2003

Conclusions
Two areas that warrant further investigation emerged in the papers:

· Ship survivability and mission degradation in combat conditions  

· The critical importance of thermal management of the power electronics.  More than one author indicated that loss of cooling to the power converters leads to catastrophic failure rather than graceful degradation.  

Fiber-Optic Escape Lighting 

During the conference, we had the opportunity to witness a demonstration of the Intenslite escape lighting system.   The system uses a 250mw blue-green laser to illuminate an optical fiber, which diffuses light along its entire length. The light is visible through smoke, and the fiber can be placed at any location required.  The system has been used in offshore production platforms, and was placed on ro-ro cargo vessels for vehicle route identification.  The system may also be applicable to underwater lighting and zone markings, such as on flight decks.  
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