
 
 
 
 

 

AEROSPACE ELECTRIFICATION: ACCELERATING THE OPPORTUNITY 
Wednesday 30th September 2020 

Briefs for Challenge Topics 
The three challenge topics (Machines & Drives; Energy Storage and Systems Integration) are chosen 

to be broad to maximise the supply chain involvement. The aim of this event is to: 

 Help shape the future aerospace electrification supply chain and gain an understanding of 

where supply chain technology is heading 

 Define the framework that allows the development of consortia projects that ATI could 

support to enable the UK to capture the opportunities of a new propulsion landscape 

 For the organisations attending to meet with potential collaborators, including OEMs and 

major industry players, for future R&D projects in response to the challenges 

 

Electrification Challenge Introduction 
Aircraft electrical power systems are self-contained networks of components that generate, transmit, 

distribute, store and use electrical energy. They are made up of electrical generators and drives, power 

electronics, energy storage devices and actuators, as well as the power distribution and control 

networks that enable operation of these individual components. Electrification of aircraft propulsion 

systems through all electric and hybrid configurations means that power systems are scaling up from 

the currently achieved supply capabilities for secondary on-board equipment and networks of 100kW 

using 115VAC and 270VDC, to the more ambitious primary propulsion power networks of greater than 

10MW using 3 to 5 KVDC.  

To make electric and hybrid propulsion viable, the efficiency and power density of electrical power 

systems must be improved. They will require electrical power systems to operate at several kilovolts 

at high altitude, a formidable problem necessitating innovative insulation solutions. Technical 

innovations are required to address system engineering trade-offs, including target trading of power 

and energy requirements as well as thermal management of high-power storage, electrical machines 

and power electronics. 

For power and energy density the requirement is to either improve the energy density of the current 

power optimised technologies from 3kW/kg and 140Wh/kg to greater than 350Wh/kg or to increase 

the power capability of the energy optimised technologies. Recently, cells have been tested at more 

than 400Wh/kg for energy density, but there is some way to go to achieve aerospace levels of safety, 

and operating life with the increased power density required. 

There are likely to be numerous cross cutting themes that involve standardisation, certification and 

regulation that need to be brought to the forefront of discussion to find suitable resolutions across a 

supply chain which may be structured differently to the current state, as the boundaries between 

airframe and propulsion system become blurred due to the integration opportunities. 

 

 



 
 
 
 

 
 

 

Machines and Drives 
1. How are the projected advances in high power electrical machines and drive technology that 

enhance operational efficiency through reductions in size, weight and power consumption of 

aircraft systems are going to be realised through new generations of drives?  

2. Hybrid electric propulsion systems are being considered for future commercial aircraft, what 

are the likely barriers and how can they be overcome? And what are the system functional 

safety elements that need to be considered of the different hybrid systems 

3. How do you see the advancement of electrical machine & drives, specifically light and power-

dense electrical machines that can generate the required electrical power levels, that can 

deliver the mechanical or propulsive thrust that will be required via actuators together with 

efficient drives? 

4. What are the key technology challenges in improving the efficiency of: 

a) Electrical machines and drives,  

b) Power electronics,  

c) Protection and fault tolerance? 

 
 

 

Energy Storage  
1. From an energy storage perspective, battery technology is currently limited in terms of both 

specific energy and power density. What approaches could help to enable energy storage to 

meet commercial platform requirements (for both fully electric and hybrid propulsion 

systems)?  

2. Safety of on-board high-power density electrical energy storage is critical, both during normal 

operation and during on ground installation and charging. What approaches would you 

recommend to best achieve safety? What are the appropriate standards that may need to be 

developed, also considering functional safety? 

3. What advancements could be provided and what barriers can you identify in all electric 

propulsion systems that rely wholly on electrical power generated either from fuel cells, or 

battery/capacitor storage system technology?  

4. Predictability of on-board energy storage for electrified aircraft is critical. Conventional 

aircraft simply check kerosene levels in the tanks. What technology is required to provide a 

robust and reliable prediction of remaining on board energy for electrified propulsion 

systems? 

 
 



 
 
 
 

 

 

 

Systems Integration 
1. For the advancement in Energy Storage and in Machines and Drives to happen, as well as 

advances in electrical technologies, how do you see system design and integration challenges 

changing and developing.  

2. How would you approach EMC analysis and testing for MW scale propulsion power systems? 

3. What do you propose for mitigation of corona discharge phenomena with high voltage 

systems required to achieve efficient high power (MW) systems? 

4. Thermal management is an overarching integration challenge for electrification. How would 

you propose to address platform level thermal issues? 

5. What connector and cabling technologies will be most appropriate for future electrified 

aircraft propulsion systems? 

6. What kind of research and technology infrastructure programmes at a national level are 

required to advance electrification in aerospace?  

7. What new concepts need to be brought about that un-blur a complex picture of systems 

integration for the new generation of electrical power and storage systems for the future? 

 


