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Our energy system is undergoing major transformation 

and the pace is quickening 

Sources: Economist, Guardian, Independent, Green Tech Media, Telegraph 



Market Opportunities, but key issues still need to be 

addressed for the UK to capitalise 

© 2017 Energy Systems Catapult 

Drivers 
• Energy trilemma and ageing infrastructure 

• Societal changes and growth in electrification 

• New technology and digitalisation solutions  

 

Opportunities 
• New markets (domestic and overseas) 

• New Products and Services (up to £46bn of UK GDP impact*) 

• Reduction in cost of infrastructure and consumer bills (up to 

£27bn in efficiency savings*) 
 

…but 
• No clear UK trajectory to 2050 decarbonisation goals 

• Gaps in long-term planning and system integration 

• Market failures for innovators trying to commercialise 

Which 

Direction? 

Communities,  

Data, People,  

Society, Information  

Policy &  

Regulation  

Electricity or 

multi-vector? 

National / 

Local? 

Top Down or 

Bottom Up? 

*Sources: Low Carbon Innovation Coordination Group (LCICG) TINA (Technology Innovation Needs Assessment) Reports, NIC 2016 report “Smart Power” 



Unleashing the energy opportunity – 3 Catapult strategic 

priorities  

© 2017 Energy Systems Catapult 

We are working with innovators to address three key capabilities that are 

currently lacking in the UK energy innovation landscape:  

  

• A ‘whole systems’ view of the energy landscape: to help innovators 

understand how their product fits into the energy transition and how best 

to accelerate its exploitation  

 

• Expertise in integrated energy systems: to help innovators overcome 

the systems integration barriers (social, technical and economic) of 

integrating their products into a highly complex energy system 

 

• Development of real world demonstration and scale-up 

environments: to help innovators and policymakers transition future 

integrated energy system solutions to business as usual 

 

Capabilities include: systems and solutions architectures, smart and multi-

vector energy systems, building physics, local area planning, AI and machine 

learning, data science, consumer insight, systems engineering and integration,  

market modelling and analysis, technology-specific knowledge. 

 



Catapult is supporting innovators through a range of 

programmes, platforms and collaborations 
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Smart Systems and Heat Programme 

• Delivering for ETI (Phase 1) and BEIS (Phase 2) 

• Tools for local area energy planning, system 

simulation and delivery of new energy services 

• Consumer insights and generic business models 

• Completion of 30 home trial of home energy mgmt. 

system and development of new 100 home trial  

EIC Collaboration and SME barrier investigation 

• EIC supports SMEs and links to DNOs/GDNOs 

• Investigations carried out into SME barriers as well 

as Network Operator innovation needs 

• Working together to implement SME initiatives 

Energy Knowledge Exchange 

• Platform to perform knowledge discovery, 

community development and data analytics  

• Working with existing info. providers to develop a 

‘widget’ that will sit on providers’ sites  

Whole Energy Systems Analysis 

• Report on system need for Industrial Strategy 

• New platforms (Percypt) to collate thinking 

• Suppliers selected for methodology support 

• Discussion advanced with ETI about SAF transfer 

Future Power Systems Architecture 

• Phase 1 report delivered in July 2016 with IET 

• Rigorous System Engineering approach and 35 

new or significantly enhanced functions 

• Phase 2 to develop enabling framework and 

identify follow-on projects to address functions, 

launch planned for 23rd June 2017 

Multi-Vector Test and Demonstration Studies 

• Assessment of UK test facilities and their potential 

to evolve into Multi-Vector test facilities 

• 14 facilities identified with an element of m-vector 

• Review of market drivers, use-cases and gaps 

ongoing and discussions with test sites 



ESC & EIC – SME barriers insights report, launched on 

23rd May 2017 at UtilityWeek Live 

https://es.catapult.org.uk/wp-content/uploads/2017/05/CollectiveFuture-Insights-report.compressed.pdf  

https://es.catapult.org.uk/wp-content/uploads/2017/05/CollectiveFuture-Insights-report.compressed.pdf
https://es.catapult.org.uk/wp-content/uploads/2017/05/CollectiveFuture-Insights-report.compressed.pdf
https://es.catapult.org.uk/wp-content/uploads/2017/05/CollectiveFuture-Insights-report.compressed.pdf
https://es.catapult.org.uk/wp-content/uploads/2017/05/CollectiveFuture-Insights-report.compressed.pdf
https://es.catapult.org.uk/wp-content/uploads/2017/05/CollectiveFuture-Insights-report.compressed.pdf
https://es.catapult.org.uk/wp-content/uploads/2017/05/CollectiveFuture-Insights-report.compressed.pdf
https://es.catapult.org.uk/wp-content/uploads/2017/05/CollectiveFuture-Insights-report.compressed.pdf


Continued support for innovators through existing and 

new programmes 

© 2017 Energy Systems Catapult 

• Direct support to innovators, particularly SMEs: 

 With EIC, implement recommendations from barriers report 

 PNDC (Power Networks Demonstration Centre) MOU, pilot 

programme to provide access to test time and research support 

 Trial EKX with SMEs and assess user journeys 

 

• Smart Systems and Heat: 

 100 home trial of customer energy service value propositions 

 Engagement with Energy Service Providers for further trials 

 Large-scale demonstration – discussions with Levenmouth 

 Investigate fuel poverty options – Fair Future project 

 

• FPSA: 

 FPSA2 – progress the 35 functions, launch event on 23rd June 

 FPSA3 and beyond – Enabling Frameworks and develop projects 

to demonstrate specific elements of potential future architecture 



Follow us: 

@EnergySysCat 

es.catapult.org.uk 
 

Contact us: 

info@es.catapult.org.uk  Thank you! 
 
Paul.Jordan@es.catapult.org.uk 

 

mailto:Paul.Jordan@es.catapult.org.uk
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Ofgem’s role 

• Protecting current and future consumers 

• Regulating monopolies 

• Access to the system 

• Making markets work for consumers 

• Overseeing regulatory and commercial arrangements 

• Being independent – thinking long term, providing 
stability 

15          
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Environmental change 
Technological 

change  

Cheaper renewables and 
batteries 

Loss of cheap 
flexibility of 
fossil fuel 

Changing generation mix 

Smart technologies 

Capacity markets 

Smaller scale, distributed 
and intermittent sources 

Active demand side 
participation 

Integration with 
Europe 

Self-generation 

New business models 

Interconnection 

THE CHANGING WORLD 



Ofgem’s future facing work 

• RIIO framework for network regulation 

• Non-traditional business models 

• Future retail regulation 

• Flexibility and the joint call for evidence with BEIS on a 
smart, flexible energy system 

• Targeted charging review 

• Future insights 

• Innovation link 

• Future Energy Systems and Networks Strategy 17          
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Joint call for evidence 
Contents 

         
   

Removing 
policy and 
regulatory 

barriers 

Enabling 
storage 

Clarifying the 
role of 

aggregators 

Providing 
price 

signals 

System value 
pricing 

Half hourly 
settlement 

Smart tariffs 

Smart 
distribution 

tariffs  

Other 
government 

policies 

A system for 
the 

consumer 

Smart 
appliances 

Ultra low 
emission 
vehicles  

Consumer 
engagement 

with DSR 

Consumer 
protection 

Cyber-
security 

The roles of 
different parties 

in system and 
network 

operation 
The impact 
of system 
changes 

The need for 
immediate 

action 

Further future 
changes to 

arrangements 

Innovatio
n 
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Principles underpinning approach 

• Market based, wherever possible 

• Using market and network charging arrangements to send price signals that users are 
capable of responding to; 

• Enabling flexibility providers to get access to the existing suite of markets, alongside new 
markets and being able to stack value across them  

• Levelling the playing field between flexibility providers, including removing barriers and 
distortions 

• Setting expectations of the roles and responsibilities of the monopoly network and system 
operators.  

- Expect them to make efficient use of flexibility providers as alternatives to traditional 
approaches 

- Enabling competitive markets to develop for these services  

- Playing an increased role in delivering the best outcome for the whole system 



What this means 
• Exciting changes 

• More difficult decisions 

• Allowing for different possibilities and different entities and 
being alive to change 

• Priority remains consumers but with even greater diversity in 
consumer engagement 

• Changing roles especially for network companies, but also for 
suppliers / intermediaries 

• Keeping industry rules and charging regimes under review 
20          
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Scotland’s Draft Energy Strategy 

 
Setting the Context 



Smart, local energy systems 

2050 Vision 

 • Scotland is a leader in the development of local energy systems, 

providing local solutions to local needs with improved consumer benefit 

• Expertise in the management of local energy systems, coordinating the 

supply, storage and use of many devices, has developed to become a 

significant export industry 

• Local communities play an active part in the delivery of innovative, low 

carbon energy systems, have the opportunity to influence energy 

planning from the outset, and receive community benefit (in various 

forms) from energy generation 

• Local energy plans, drawing on best data on energy supply and use, are 

drawn-up in collaboration with local authorities in every region of 

Scotland, acting as a commercial investment prospectus and 

coordinating an area-based approach to public investment 



Aims for energy policy 

‘Whole-system’ view 
• Integrated approach to heat, power and transport 
• New 50% ‘all energy’ 2030 renewables target 
• Renewed focus on energy efficiency and energy demand reduction 

A smarter model of local energy provision 
• Encouragement for new localised models of energy supply and use 
• Enhanced role for local planning and partnership delivery 
• New economic opportunities of energy storage and ‘smart’ energy 

solutions 

Scottish Energy Strategy 

Stable energy transition 
• Long-term plan, consistent with requirements of Climate Change Plan 
• Flexible to future changes in technology and patterns of energy use 
• Managed transition of energy supply 



Smart Local Energy Systems 



Smart Local Energy Systems 

Supporting the demonstration 

and growth of innovative 

projects 

 

•  Low Carbon Infrastructure 

Transition Programme;  

 

• Local Energy Challenge Fund; 

 

• CARES Infrastructure and 

Innovation Fund;  

 

• Renewable Energy Investment 

Fund; 

 

• District Heating Loan Fund. 

Partnership between 

communities, private and public 

sectors_ 

• Develop strategic approaches to 

local energy systems;  

• An enhanced role for local 

authorities and to deliver new 

local energy systems; 

• Explore potential for a 

government owned energy 

company; 

• Explore the creation of a Scottish 

Renewable Energy Bond; 

• Consult on the development of a 

regulatory framework for local 

heat and energy efficiency 

strategies. 

 



Smart Local Energy Systems 

•Broad characteristics set out in draft Energy Strategy; 

 

•Holistic response to energy;  

 

•Local Energy very distinct from Community Energy; 

 

•Decentralisation of generation; 

 

•About the better use of all energy at point of 

generation, reducing price for consumers; and 

 

•Largest and fastest energy systems change for Scotland 

 

 



Optimised Local Energy System Schematic 



Projects in Scotland 



What next 

•Consultation closed; 

 

•Responses to be analysed and will inform development of final 

Strategy;  

 

•Building the narrative and being clear about the outcomes 

required to support Climate Change Plan ambition; 

 

•Need to understand any untended consequences. 

 

•Keen to hear of existing working systems across the country/world – 
what can we learn from these. 

 

 

 



 

 

 

 

 

 

Storage in Scotland 

 

 
 



Energy storage: the rationale 

•Increased electricity demand – 30%  

 

•More flexibility in our energy system,  

to manage intermittency of renewables; and 

to enable electricity grids to operate more efficiently and 

cost effectively  

 

•Diverse set of storage technologies exist, but SG is 

technology neutral: our focus is on how storage can benefit 

the energy system, the energy industry and the energy 

consumer 

 

•Decarbonisation of heat important – need to understand the 

role of thermal storage 

 



Energy storage: the potential 

 

•A 2016 study funded by UK and Scottish governments and utilities 

found that, if market barriers are removed, energy storage could save 

the UK up to £2.4 billion annually by 2030, saving households £50/year 

on bills; 

 

• Scotland is well placed to capitalise on the benefits of storage given 

its vast renewable energy resources 

 

•We are already home to a number of innovative storage projects – 

from mature pumped hydro to newer battery and hydrogen projects 

 

•Results of recent energy strategy consultation should highlight the 

distinct opportunities for Scotland 

 



 

 

 

 

Questions and Discussion 



 

 

 

Thank You 
 

Contact us at lcitp@gov.scot 

 

http://www.gov.scot/lowcarbon 

 

mailto:lcitp@gov.scot
http://www.gov.scot/lowcarbon
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1. Overview of technologies which can provide flexible 
solutions 

1 

2 

3 4 

5 

Storage 
E.g., batteries, compressed air and pumped 

storage – can provide frequency response 

Embedded 

generation 
E.g., gas & diesel 

reciprocating engines – 

provides reserve 

capacity and cost 

avoidance at times of 

peak demand 

Demand Side Response 
Either load turn-down or BTM 

generation 

Electric Vehicles 
Use of EVs as battery 

storage to offer into system. 

Energy 

Efficiency 
Services to promote 

energy efficiency and 

incorporation of smart 

technology that 

responds to system 

needs 

Flexible 

Technologies 
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2. What do investors in flexible solutions need in order 
to go ahead and invest? 

In order for flexible solutions to be brought forward, developers need to be able to create a credible 

business case based on revenue streams derived from clear and stable markets and mechanisms 

► Electricity supply 

► Reliable capacity 

► System inertia 

► Frequency response 

► Reserve 

► Voltage Control 

► Black Start 

► Locational services 

What the system needs – technical requirements 

► A fair (expected) rate of return, compensation for risk 

► Stability and predictability of revenues and costs to 

give confidence that the required rate of return will be 

achieved 

► Clarity on the product(s) being purchased 

► Clear rules on eligibility criteria 

► Transparent and fair procurement process to create a 

level playing field 

► Published results and prices of procurement process 

► Predictable/stable pricing  

► An appropriate number of markets to buy specific 

products, large enough to be competitive  

► Compatible markets 

What developers of flexibility need – commercial 

requirements 
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3. How does the market remunerate flexible solutions 
today? 

Capacity Market revenues 

for contributing to security 

of supply 

Revenues from ancillary 

service schemes run by 

National Grid and DNOs, 

including for operating reserve 

and frequency response 

Revenues for energy 

generation – either in 

forward markets or 

participation in Balancing 

Mechanism  

Energy bill reduction 

from DUOS and TRIAD 

avoidance 

Capacity revenues Ancillary services Energy revenues Network services 

PLEASE DO NOT REMOVE 

FOR CSG PURPOSES ONLY 

Image ref no:  14H02668_RF 
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4. Illustrative business models for flexible solutions 

Large Scale  

Generation 
Transmission Distribution 

Embedded 

Generation 

Suppliers &  

Aggregators 
Consumers 

Behind The Meter 

Generation 

DSR (via  

aggregator) 

Energy Efficiency  

Services 

Capacity Market 

Revenues 

Avoid Capacity Market 

Charges 

Ancillary Services 

Revenues 

Energy Market 

revenues 
Avoid Energy Charges Avoid Network Charges 

Embedded Generation       

Energy Efficiency       

Demand Side Response       

Behind The Meter       

NB this is an indicative assessment: Revenue eligibility may depend on regulatory decisions (embedded benefits, targeted charging review, ancillary service reforms), as well as 
participant technology and market access. 
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5. What is the size of the market for flexible solutions? 

► Regulatory – Introduction of Capacity Market and 

incentives for network innovation 

► Centralised generation decline – retirement of 

existing fleet of large thermal plant and replacement 

with smaller embedded generation  

► Renewables penetration – increasing intermittency on 

the system as UK decarbonises 

► Nuclear – increased inflexible nuclear generation 

expected after the pre-approval of Hinkley Point C 

► Tightening Reserve Margin – should lead to higher 

prices and potentially higher volatility 

► Technological improvements – decreasing 

technology costs and short lead times of flexible 

generation 

► New business models – Increasing role for 

aggregators and small VI developers supplanting 

traditional utility role 

Market drivers: 

► Total spend of UK companies who use more than 

6,00MWh of electricity per year is estimated 

currently to be £11bn 

► Distributed capacity set to increase by around 40% 

over next decade  

► Volumes to be procured in the BM expected to 

double by 2030 

► Increasing proportion of total energy costs to come 

from outside the wholesale price 

Market size: 
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► UK is a mature market for energy, capacity and ancillary services 

► Investment in renewables and nature of GB market as an island 

creates strong role for flexible generation 

► But some room for improvement… 

6. How competitive is the UK for investment in flexible 
solutions? 
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7. What are the barriers to investment in flexible 
solutions today? 

► Fragmented and complex market for ancillary services 

with many products 

► Lack of pay-as-clear BM or ancillary service 

procurement 

► Cost and complexity of acceding to BSC to participate 

in BM 

Market complexity: 

► Imbalance prices set for 30 minute periods and strip 

out actions taken for short term balancing 

► Capacity Market does not recognise extra value of 

flexible generation 

► Lack of locational price signals in energy or capacity 

markets 

Incentives for Flexibility: 

► Mutually exclusive revenue streams prevents revenue 

stacking 

► Lack of long term contracts for ancillary services and 

absence of secondary markets 

Access to revenues: 

► Uncertainty about commitment to decarbonisation or to future 

technology mix 

► Volume of major changes currently affecting investment case: 

► Embedded Benefits Review 

► Targeted Charging Review 

► Ancillary services procurement 

► Government Industrial Strategy for smart energy 

Policy and Regulatory Risk: 
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8. What kind of changes could help unlock investment in 
flexible solutions today? 

Longer term 

contracts 

available for 

ancillary 

services 

Reduced 

regulatory 

risk 
Sharper 

incentives for 

flexibility in 

Capacity Market 

and Balancing 

Market 

Faster 

planning 

process and 

approval 

Secondary 

markets for 

flexibility 

products 

Support for 

least-cost 

renewables 

Removing 

barriers to 

revenue-

stacking 

Clarity on 

future 

technology 

mix 

Simplify 

ancillary 

services 

procurement 

Use of Pay As 

Clear 

principle for 

procurement 

of flexibility 

services 
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Get Paid to Park  
Long stay EV Parking 

 

Its Feb. 2022… 
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As I am on 

holiday… 

My car is a 

flexible 

resource being 

used for.. 



59 

Welcome to the world of vehicle to grid (V2G) 

Paul Reynolds 
50.00 

 Efficient – better use of underutilised asset (car)  

 A huge resource – by 2025 could have 15GWh of batteries 

on the road 

 Low cost – battery capex paid for by need to drive – grid 

services are upside 

When I return, 

I collect my car 

& my money… 

Which is… 



1 Definition of V2G & 
Smart Charging 

 

3 V2G Challenge & 
solutions 

 

2 V2G Now 

60 
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1 V2G vs Smart Charging 
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Smart Charging 

 The rate and time at which an EV is 
charged is varied, according to market or 
grid signals (one-way flow of energy) 

 

 

 

 

 

 Form of demand response 

 Minor modification – just control and 
comms system to standard charger 

 

 

 

DEFINITIONS 

62 

V2G is higher cost, but higher value  

V2G 

 Variable, two way flow of energy from and 
to the car (bi-directional) 

 

 

 

 

 

 

 A battery storage system – which can drive 

 Requires special chargers & car to be V2G 
enabled.  

 

 

 

Charge (70%) 

Power 

Char

e 

(100

%) 

Time Charge 

Power 

Discharge 
Time Plug in 1 5 8 Drive 

Charg

e(100

%) 
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 Slide title 

 Slide title 

 Slide title 

 

 

 

2 V2G now 

 



UK 

64 

 

 

 Off-the-shelf 

LEAF providing 

services to 

micro-grid in 

Birmingham 



UK 

65 

 

 

 

First 

commercial 

installation 

now 

commissioned 

Source: Marc Trahand, NUVVE, “V2G deployments & Nuvve” - V2G conference, Amsterdam 



DENMARK 

66 
Source: Marc Trahand, NUVVE, “V2G deployments & Nuvve” - V2G conference, Amsterdam 

Nuvve 

seeking to 

roll out 



67 

NETHERLANDS 

Source: Robin Berg – LomboXnet -  “We drive solar” - V2G conference,  Amsterdam 

1000 V2G chargers! 
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 Slide title 

 Slide title 

 Slide title 

 

 

 

3 Challenges and solutions 
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CHALLENGES & SOLUTIONS 

Will it affect my driving? 
Are V2G EVs available? What about 

degradation? 
Will I make any money? 

Sources: i) Nissan; ii) Uddin, Kotub, et al. “On the possibility of extended lifetime of lithium ion batteries through optimal V2G facilitated by an integrated vehicle and smart 

grid systems” Energy 2017; iii)Taco van Berkel – Jedlix ‘Beneficial smart charging with connected cars 

  

Technically proven – challenge is commercialisation and scaling up 
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Next steps 

Increasing revenue through improved market access  

Lowering cost of chargers and improving capability of EVs 

Supportive regulatory environment 



Not an EV… 

71 
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contact@everoze.com 

everoze.com 

 

 

 

 

 

Talk to us 

 

@everozepartners 

 

Thanks for listening 

experts | evolving | energy 
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► Key trends/themes in ‘New Energy’ business models 

 

► Focus on storage & DSR  3 emerging approaches 

 

► What this means for the customer 

Agenda 
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Delta Energy & Environment 

Advisory services to succeed in the transition from ‘old’ energy to ‘new’ 

energy. 

Selected clients: 

Centralised 

Commodity 

sales 

Value is upstream 

Distributed 

Service-

orientated 
Meter points 

Value is downstream 

‘Old’ energy ‘New’ energy 

Carbon 

intensive 

Low carbon 

Customer centric 
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6 key categories of ‘New Energy’ business models 

Energy as a 

service 

Time-of-use 

optimisation 

Efficient 

consumption 

Bundling 

Lifestyle 

products 

Marketplace 

operations 

The race to re-invent: six types of business models are shaping the future – whitepaper & podcast 

https://www.delta-ee.com/component/edocman/1143-whitepaper-new-energy-business-models.html
https://soundcloud.com/delta-ee/new-energy-business-models
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Lowest cost energy supply 

via shaping customer’s 

demand profile 

x3 Time-of-Use (ToU) Optimisation approaches 

On-site flexibility to 

generate revenue 

Empowering customers 

to optimise their own 

timing of consumption 
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Revenue 

share from 

TSO 

Harnessing flexibility from small, distributed assets by energising the current supply chain and 

embedding demand response capabilities.  

Example innovations – Upside Energy 

FFR today.  

Capabilities   

to offer 

further 

services. 

Key: 

Interactions 

Financial flow 
 

          Current  

          Future 

Product 

manufactures 

Customer 

Energy 

providers 

“Upside Enabled” 

equipped product 

Resellers/ 

Installers 

Subscription 

to Upside.  

Revenue 

share from 

flexibility. 

Reduced energy  

costs via DUoS, 

Triad, wholesale 

market.  

Route to customer 

Software as 

a service 

Bonus 

scheme 
Product/ 

service 

Flexibility 

payment 

(e.g. share of 

reduced 

imbalance 

charges) 
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Example innovations – Innowatio 

Hybrid ESCO-energy supplier forms one-stop shop for customers – offering site optimisation, 

energy efficiency, access to the wholesale market and participation in ancillary services all from 

one provider. 

Share of savings 

and/or revenue 

Finance 

agreement 

Aggregated  

capacity 

Flexibility 

payment Optimised 

position 

Energy market 
TSO 

Key: 

Interactions 

Financial flow 

Customer 
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 - re:dy controls 

 - Smart plugs 

 - Solar PV 

 - Energy storage battery 

Payment based 

on remaining 

consumption 

Energy 

supply 

Product 

purchase * + 

Monthly fee 

Customer 
*either re:dy or re:dy bundled 

with PV and/or battery 

Smart controls coupled with PV & battery - empowering residential consumers to manage their 

own energy position and take the first steps to reduce their reliance on the electricity grid. 

Example innovations – EDP re:dy 
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Lowest cost energy supply 

via shaping customer’s 

demand profile 

x3 Time-of-Use (ToU) Optimisation approaches 

On-site flexibility to 

generate revenue 

Empowering customers 

to optimise their own 

timing of consumption 

Custome

r outlay 
Typically 

zero 
Low Yes 

Exposure to 

‘flexibility’ 

values 

Control 

of assets 

Zero - low Low - medium High 

Typically 3rd 

party 

3rd party  

(customer override possible) 
Typically with 

customer 

Level of 

customer 

involvement 

Typically 

low 

Typically 

medium High 
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Delta Energy & Environment – contact us! 

Jenny.Carson@delta-ee.com 

 +44 (0)131 625 3336 

Thank you for your 

attention 

E-mail us for a copy of the 

presentation. 

We’d be delighted to talk with you by 

phone or in person – at our Edinburgh, 

Cambridge, Netherlands, or Denmark 

offices, or at your offices. 

For more information visit: 

www.delta-ee.com 

Contact us for more information 

about Delta-ee’s:  
 

‘New Energy’ Business Model 

Service 

Flexibility Multi-Client Study and 

Bespoke Research  

Energy Storage Research Service 

Our ‘New Energy’ Business 

Model Service: 

 

 

 

 

 

 

 

 

mailto:Jenny.Carson@delta-ee.com
mailto:Jenny.Carson@delta-ee.com
mailto:Jenny.Carson@delta-ee.com
http://www.delta-ee.com/
http://www.delta-ee.com/
http://www.delta-ee.com/
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Battery Co-location and Wind 
Turbine Auxiliary Power 

Alan Mason  



• ORE Catapult uses its open-access 7MW 
Levenmouth demonstration research turbine 
to help UK companies de-risk and 
demonstrate innovative technologies.  

• The wish is to understand the parameters for 
potential battery black-start projects. 

Overview  



• Consider the auxiliary power requirements 
for the 7MW Levenmouth demonstration 

• Investigate the capacity and location of 
battery storage system required to provide 
standby power for 24 hours.    

Objectives  



• Carry out an audit on the power 
requirements of the turbine electrical 
subsystems.  

• Determine the optimum size and location 
for the battery storage system.   

Approach  



Aux Transformer 

No Load Losses and 

Load Losses

Lighting and Power

Power Converter 

Personnel Lift Pitch Motors

Yaw Motors 

Gearbox Auxiliary 

Systems 

Nacelle Auxiliary 

Systems and Cranes 

Generator Auxiliary 

Systems 

11 kV

Cranes 

Tower Marine 

Conditioning 



Total standby power 
requirements 

Loading factor   

 

Total energy  

(kWh) 
Standby   883 

BSS self-power  309 

Total  1142 

Overall power output is small, so low density batteries 
can be used. The batteries will be required to run 
down to zero, so LI-Ion is the preferred chemistry.   



Location of battery  
storage system 

LDT

Generator 

200m 

G59

LDT

Aux Supply  

2.95 kV / 11kV 

8.56 MVA

0.4kV / 11kV 

250 kVA

Site 

Services  

11kV /0.433kV 

500 kVA

500m

MEHI5 

11 kV 

Levenmouth 

Demonstration Turbine
Site Substation SPEN Primary Substation 

Location 1

Location 2

Location 4Location 5

Location 3



• Transformer losses can be substantial for the 
larger transformers. 

• The battery storage system would be housed 
in a modified FEU (forty foot equivalent unit). 

• Li - Ion is the preferred chemistry.   

 

Lessons learned  



• TNEI: Alan Mason 
alan.mason@tneigroup.com  

 

• ORE Catapult: Ander Madariaga 
ander.madariaga@ore.catapult.org.uk 

Find out more 

mailto:alan.mason@tneigroup.com
mailto:ander.madariaga@ore.catapult.org.uk
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Using intermittent renewable energy to grow microalgae –  
a demand side management and grid balancing project 

Lynda Mitchell, ALIenergy 



Renewable Capacity 
 
- How far can we address the issues of grid balancing and renewables while enabling 
economic algal production? 
- Can we produce systems that are viable at industrial scale and suitable for rural use? 
- How much does intermittency matter in producing algae? 
- What is the smallest economic scale; what is the potential for upscaling?  
 



product market: aquaculture  
-Feed for rotifers used in wrasse production: 
(currently met by importing algae pastes 
from Japan or USA by air) 
-Feed for juvenile oysters  
-Salmon feed supplement - omega3s 
 
 
 
 
 

 
 

Circular 
Economy 
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Stationary fuel cells:  

Clean efficient point of use generation 

of heat and power 

Scottish Renewables Storage and Systems Conference Glasgow 21st June 2017 
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Production of Electricity and Heat at the Point of Use 

  

 
• A fuel cell is an electrochemical 

device that combines hydrogen 

and oxygen to create 

electricity, heat and water 

• No combustion, no moving 

parts 

 

• Fuel cell principle invented in 1839 by Sir William Grove, round about the 

same time as Faraday discovered electro magnetism 

 

• Fuel cells are an environmentally friendly, efficient, versatile, clean, flexible, 

reliable technology and complement other technologies such as 

conventional batteries, wind turbines, solar panels etc. 
 

http://www.hydrogenlondon.org/wp-content/uploads/2014/10/Fuel_cell_stack_Looped.gif


Fuel Cell Deployment 

• Stationary fuel cells provide a clean future proofed approach to energy efficiency and CO2 reduction in the electricity and 

heat sectors in a range of applications ..stand alone and integrated…..with state of the art air quality performance 
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Natural Gas 
Fuel Cell 

CO2 

225 

g/kWh 

NOx 

6 

g/MWh 

SOx 

0 

g/MWh 

CO 

9 

g/MWh 

PM 

0 

g/MWh 

VOC 

9 

g/MWh 

Hydrogen 
Fuel Cell 

CO2 

0 

g/kWh 

NOx 

0 

g/MWh 

SOx 

0 

g/MWh 

CO 

0 

g/MWh 

PM 

0 

g/MWh 

VOC 

0 

g/MWh 

460kW 
electricity 

Load following  

Small footprint 

Low Noise 

No Vibration 



20 year fuel cell life 

3 x PureCell fuel cells, heat 

store, cold store, electrolysers, 

peaking CHPs 

‘Quad’ - generation – cooling, 

heating, power and hydrogen 

Connected to the transport 

network – hydrogen buses 

Innovative Energy Centre Solution integrating power, heat, cooling and transport networks 

• Energy Centre including 3 fuel cells providing heating, 

cooling and electricity to the hotels and conference 

centre. 

• Innovative solution including hydrogen production for H2 

bus fleet. Future proofing for potential hydrogen 

economy 

Aberdeen Energy and Conference Centre 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj--9Hy5O_MAhWByRoKHWCEBAEQjRwIBw&url=http://www.constructionenquirer.com/2015/12/14/333m-aberdeen-exhibition-scheme-gets-final-nod/&bvm=bv.122448493,d.d2s&psig=AFQjCNG-avn86_NEwueortLJl_9_RHr1pQ&ust=1464078851462083


Installation and integration of a decentralised innovative Energy Solution to improve air quality 

Project Aim 

• Replace individual carbon intense energy systems to produce the 
optimal mix of low carbon emissions, best energy efficiencies with 
the lowest impact to localised air quality 

 

Solution 

• Integration of a fuel cell CHP and heat pump at a waste water 
treatment plant, allowing excess waste biogas to be recovered from 
the AD plant and utilised to power and heat the local community 

Over 1,000 Tonnes CO2 Saved 

Per Year 

5.6GWh of Waste Energy 

Recovered 

2.2GWh annual reduction in 

energy consumption 

Significant reduction in NOx, 

SOx and PM 

15% Saving on Heating Bills for 

District Heating Network End 

Users 

Scottish Water and Stirling Council 
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Energy Storage 
 

 

Konstantinos Pierros 
 

Sales – Grid Integration 

 

 

Scottish Renewables Storage and Systems Conference 2017 
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Number of projects 75 (69 in operation)  

Number of WECs 251 

Total installed capacity (MW) 201   

Number of isolated systems 38  

Number of countries 12 

 

 

 

 

  

Track Record in Isolated Systems 

El Hierro, Spain 

Antarctica 

Raglan, Canada 
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ENERCON SMART Container 

ENERCON Technology Platform 

• Modular power electronics 

• FACTS supply control 

• Highly sophisticated feed-in 

technology 

• Compatible with Grid-Codes 

worldwide 

ENERCON SMART Container 

Synergies 

• Power electronics 

• Medium/Low voltage technology 

• Feed-in strategies 

• System services for the grid 

Not in scale! 
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Húsahagi, Faroe Islands 
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ENERCON Charging Solution 

ENERCON Technology Platform 

• Modular power electronics 

• FACTS supply control 

• Highly sophisticated feed-in 

technology 

• Compatible with Grid-Codes 

worldwide 

ENERCON Charging Solution 

Synergies 

• Power electronics 

• Feed-in strategies 

• System services for the grid 

Not in scale! 
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ENERCON GmbH   

Dreekamp 5 | D-26605 Aurich 

Telephone: +49 4941 927-0 | Fax: +49 4941 927-109 

Konstantinos.Pierros@Enercon.de 
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Business Development Manager – Energy 
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Eaton Electric Ltd 
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WHEN ENERGY STORAGE PROVIDES VALUE  

TO THE AMSTERDAM ARENA AND ITS NEIGHBOURHOOD  

Richard Molloy, Business Development Manager,  Energy Storage, Eaton 
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Eaton 

Powering business 

worldwide for over 100 

years 

 

• Electrical, fluid and mechanical 

power management 

• $19.7bn turnover in 2016 

• 95,000 employees 

• 4 key sectors 
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xStorage Buildings 
Eaton Nissan energy storage solution for buildings 

Utilizing both new and second life EV Batteries 

Eaton-Nissan-Xstorage_Final01.mp4
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Case Study:  Amsterdam Arena 
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Integrating Nissan 

batteries into power 

protection and energy 

storage solutions 

Recycling and recirculation 

or raw material 

Production of Battery 

Electric Vehicle 

Assembly of new 

battery 

Peak Shaving 

Backup Power 

Grid Services 

ArenA PV integration 

Technology and 

operations 

Vehicle-to-Grid 

EV Car Sharing 
•Largest commercial building storage in EU 

•4MW, 4MWh 2nd use battery system (~290 car 

batteries, 400 households for 1 day) 

•2,3m EUR investment 

•10 year contract 

•~116 ton/CO2 reduction 

•Further integration to energy hub, V2G 

• PV2G for net balancing 

• Energy exchange through V2G 

• 100% compliant to UEFA/FIFA 

• Pre order parking with special rate power charging offers 

Multiple services facilitated by energy storage 
 



© 2017 Eaton. All Rights Reserved.. 



Q & A 



Closing Remarks: 

Michael Rieley 

Senior Policy Manager 

Scottish Renewables 




