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1. Laboratory surface : 

For the initial phases of laboratory work, the area used for the BENIRALL/SPR 
Ltd.Electro Magnetic Laboratory is of 60 square meters. 

 

2. Engineering team : 

Phase 1 : for initial Proof of Concept (i.e. measuring thrust on a beam balance) the team 
consists of :  

- a project manager, 

- an administrator, 

- a team leader with lots of experience in high power microwave engineering, and a clear 
appreciation of safety procedures, 

- a mechanical engineer capable of producing the necessary drawings and CAD files 
essential to the team, 

- a physicist with experience of mathematical modelling of electromagnetic and 
mechanical systems, 

- two laboratory technicians familiar with microwave vector analyzers and their 
associated test and calibration components. The test apparatus is inevitably computer 
controlled with high data processing rates and substantial data management and 
storage. 

Need for Phase 1: Engineering team consists of 3 engineers and 2 technicians. 

 

Phase 2 : for proof of concept of a superconducting marine thruster - with a small scale 
tanker model - demonstrating thrust in a test tank. The thruster would initially be cooled 
with LN2. For this, the team would need to be increased with : 

- a cryogenics engineer familiar with LN2, LNG and LH2 systems,  

and  

- a marine engineer familiar with scale test models and test tank operations. 

Need for Phase 2: Engineering team consists of Phase 1 team + 2 engineers. 

Total team members : 5 engineers + 2 technicians + 2 management staff 



 

 

3. Equipment for the Phase 1 & 2 programmes : 

Phase 1 : For initial Proof of Concept (i.e. measuring thrust on a beam balance) the 
equipment consists of a modern professional microwave at a cost of about £300k.    
Easy access to a manufacturing facility capable of machining the thruster cavities to very 
high tolerances. These cavities must then be silver plated to high standards. Need to be 
able to measure the cavity dimensions to micron levels, which means a laser 
measurement system. Current manufacturing costs in the UK, where these facilities are 
readily available, are around £10k per cavity.                                   
Phase 1 equipment budget : £300k + 5 cavities at £50k = £350k. 

Phase 2 : For the marine proof of concept, access to an instrumented test tank, and 
marine modelling capability is required. Cryogenic storage and handling equipment 
needs to be set up in the BENIRALL/SPR Ltd. Electro Magnetic Laboratory and to keep 
this equipment to a minimum by having regular delivery of liquefied gases.            
Note : safety requirements in handling liquefied gases must be followed.             
The superconducting YBCO components need to be sourced from a specialist supplier. 
SPR Ltd will recommend a German company.                                  
Phase 2 budget : £6M 

 

4. Phases 1 & 2 Schedule : 

Phases 1 & 2 to a marine proof of concept in 36 months is feasible for a programme up 
to demonstration of a tanker model, assuming an experienced team can be available 
from the start of the programme.                                                            
Schedule: 36 months 

 

5. Phases 1 & 2 Budget : 

£6M should cover the cost of the tanker model programme.                   
Budget : £6,350k 

 

6. Benirall Industries Phase 3 programme to build a full sized thruster :                      

Modifying an existing tanker and carry out sea trials needs an extensive undertaking and 
would take at least and additional research of 5 years with a £300M.  .                            

 

 


