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Innovate UK  
Energy Innovation Support 

• Energy Catalyst covers… 

– Early-stage pre-industrial studies  

– Late stage experimental development 

• Co-funded by BEIS, EPSRC & DFID  

– BEIS prioritises UK energy system projects 

– EPSRC supports energy sector university projects 

– DFID funds energy innovation in developing countries.  

• Applicants with successful  innovation track record 
encouraged 
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Project Daedalus 

• Develop prototype smart solar panels  

• Build test-bed  

• Contribute to DfID TEA programme  

• Academic partner: University of Hertfordshire 

• 15 month project (Jan 2017 - March 2018) 

Reaching the Sun with Smart Solar Panels 
Innovate UK Energy Catalyst feasibility study 
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DfID “Transforming Energy Access” (TEA) 
programme 

• Scale up household solar market = affordable clean 
energy 

• Innovative technology and  
business models 

• Community microgrids gaining traction  

• Private investment reduces 
long-term donor nation dependence  
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Trusted Renewables….. 

• Smart homes, smart grid, renewables, e-commerce  
• System integration 

“Private spin out” from BT Laboratories  

What we do….. 

• Highly experienced R&D professionals 
• Many patents and publications 
• Established 2008 
• Wide international horizons 

 

− Fixed/ 2G - 5G mobile telecoms 
− E commerce & converged services 
− Emerging/disruptive technology 
−  M2M & wireless systems 

 

− SIM & Java card technology 
− IoT security 
− Trust, privacy 

Research-led ICT innovation and thought leadership 

Extensive knowledge of…… 
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The Project 

• Early-stage pre-industrial feasibility  study 
– Test ideas on smart solar panels and blockchains  

– Prototype smart solar panels are key deliverables 

• Assess viability against a range of use cases 
– Integration with energy grids 

– Technical potential of Cryptocurrencies, Blockchains  & 
Distributed Ledger Technology  

• Exploitation and  adoption 
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TRL have invented the Smart Solar 
Panel 
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The smart solar panel 
• Embedded smartcard chip… 

– certifies how much renewable energy produced by 
each panel 

– provides cryptographic “root of trust” 
– runs industry standard smartcard software 

• “System on a chip” for wireless connectivity 
• Certifiable energy audit trail from individual 

panels  
• Panels can be linked to e-wallet filled with 

cryptocurrencies 
• “Solar gardens” 

We have patented this in most sunny countries round the world…. 



 
“Method and Apparatus for Secure 

Energy Delivery” 
 

• Priority date 6 January 2009 

• PCT application published 15 July 2010 

• National phase in 34 Countries  

• Granted in UK, Australia, US, S Africa 

• EPO “notice of intention to grant” 
  28 Countries selected 

• Under/awaiting examination in Japan,  
& India  

30/05/2018 12 



US Patent granted 

Continuation 

• Published       16/02/2017 

• Issued             06/02/2018 

• Priority           06/01/2009  
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The testbed 
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UH Smart Lab team 
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Test bed hardware 
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Module 500 - Embedded secure power reporting unit 

Renewable Energy 
Generation Unit 
Server (REGUS) 

Module 400 -  Secure power reporting unit 



3D Printed Casing 
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Developing a functional 
specification 
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Activities Outcomes 
& Insights 

Readiness 
for 

Production 



• Alliance of > 100 distributed energy industry participants  

• Address all aspects of  PV power and energy storage assets 

• Reduce cost, promote technology innovation and accelerate 
industry growth 

• Information standards enable “plug & play” interoperability. 

Recommendation 

• Utilise SunSpec Information Models, Protocols and 
Testing/Certification 
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Our Manufacturing Partner 
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Making prototype panel 



Taking our innovation to market? 
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Technology 
Readiness 
Levels 

Produced prototype panels  
and testbed 

Qualified panels  from GB-Sol 
 on normal commercial terms 

Investment 
 needed 



Training at GB-Sol factory 
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Qualification and Testing 
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Cryptocurrencies and Blockchains  
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“Biggest change to global financial services 
since the 16th century”…. 

Cryptocurrencies and Blockchains  



Distributed blockchain ledgers 

• Can contain  financial and/or non-financial transactions 

• Ledgers replicated over peer-to-peer  
network in near real-time 

• Records are “immutable” 

• Consensus mechanisms make it 
hard to change historical records 

• Cryptography and digital signatures prove 
identity, authenticity and enforce read/write access rights 

Peer-to peer 
connected 

servers 

Distributed 
Ledger 

Every participant “owns” same copy of the ledger … 

All copies updated when any transaction is added 
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Distributed Ledger spectrum 
Record every transaction made by every participant in 

decentralised system 

Smart contracts 
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Blockchain Hype Cycle 
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Blockchain Hype Cycle 
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How do we exploit blockchains? 
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Solar gardens 
• Local renewables on community or agricultural 

buildings  
• Crowdfunding 
• Individual subscribers buy tradeable rights to be 

rewarded for renewable energy produced by 
“their” panels 

• Grid parity means schemes are commercially 
viable without subsidies  

• Smartcard chip certifies green energy production 
– Fill e-wallet with cryptocurrencies  

• Ethereum supports smart contracts 



Blockchain network 
  

Ethereum Smart 
contracts 

Crowd 
source 
funded 
solar 
panels 

Generation  
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Domestic 
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Domestic Consumption   
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into the grid 

E Wallet 

$ 

Solar  gardens and blockchains 
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Great Project! 
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Thankyou 
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