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Overview  

Å Scottish Energy Strategy  

 

Å Vision and ambition  

 

Å Structure and priorities  

 

Å Link to Climate Change Plan  

 

Å Storage in Scotland  

 

Å Current footprint / successes  

 

Å Challenges and opportunities  

 



What is the Energy Strategyõs purpose? 

Scotlandõs Energy Strategyé 

 

ÅExplains Scotland's current and potential future energy system  

ÅGuides future decisions of the Scottish Government  

ÅEstablishes a 2050 vision for energy in Scotlandé 

 

 



Developing a whole system view  

Final Energy consumption Energy consumption by fuel type 



Charting a new course ð developing a ôwhole systemõ view 

Yearly pattern of energy use - Scotland 



Charting a new course ð strategic imperatives  

Yearly pattern of energy use - Scotland 

Å Reduce heat demand 
Å Improve energy efficiency ς household and commercial 
Å Decarbonise heat supply 



Charting a new course ð strategic imperatives  

Yearly pattern of energy use - Scotland 

Å Increase supply of clean electricity 
Å Permit established low carbon technologies to compete for 

improved consumer outcome 
Å Diversify supply mix, with innovation and development support 

for newer technologies 



Charting a new course ð strategic imperatives  

Yearly pattern of energy use - Scotland 

Å Reduce use of traditional transport fuels 



Charting a new course ð strategic imperatives  

Yearly pattern of energy use - Scotland 

Å New low carbon energy storage capacity (heat and electricity) 



Scottish Energy Strategy  

Guiding themes 



Scotlandõs energy priorities 

Innovative local  
energy systems  

System security and 
flexibility  

Renewable and low 

carbon solutions  

Energy efficiency  
Consumer engagement 

and protection  

Oil and gas industry 

strengths  



2030 whole -system targets  

The Strategy sets two new and ambitious targets for 2030 : 



Illustrative 2050 scenarios  

The Strategy considers two indicative scenarios for the energy 

system in Scotland in 2050: 

 

o  An electrified future  

o  A hydrogen future  

 

ÅBoth scenarios consistent with Scotlandõs climate targets and 

informed by sector specific analysis and ôTIMESõ modelling  

ÅDesigned to help us understand what infrastructure and 

behaviours might be required under different future 

scenarios  

 

ÅNetworks Vision development ð during 2018  



Next steps  

 

ÅFurther detail in sector Route Maps, technical papers, and 

additional policy documents in the coming years  

 

ÅEnergy Efficient Scotland Programme ð May 2018.  

 

ÅWe will publish an Annual Energy Statement to ensure we are 

tracking progress  

 

ÅWill adapt our approach in response to major trends and 

developments at UK, European and Global levels 

 

 

 



Scotlandõs Emissions Reduction Targets 

Scotlandõs Climate Change Plan / Draft Bill 

ÅRequirement of the Climate Change (Scotland) Act 

2009 

ÅPolicies and proposals for reducing emissions by 66% 

by 2032 across all sectors  

ÅAllocates emission reductions across economy (TIMES)  

ÅDescribes òon the groundó changes that Scottish 

Government will take forward with its partners  

ÅDraft Plan published 28 February 2018  

ÅDraft CC Bill published 24 May 2018  ð 90% reduction 

by 2050  

 

 



Storage in Scotland 

Å 2 out of 4 Pumped Storage Hydro schemes in the UK are based in 

Scotland. 

Å Kirkwall is home to the first large grid connected battery in the UK. 

Å SG has supported a number of innovative hydrogen storage projects. 

Å Scotland is becoming a leading storage R&D nation. 

20 Sources: www.emec.org.uk; www.themanufacturer.com; news.aberdeencity.gov.uk 



Key Challenges 
Å Regulatory issues 

Å Technical immaturity resulting in high manufacturing costs 

Å Location constraints due to the suitable topography requirements 

Å Adaptation of the circular economy model  

Å Competition against other forms of grid flexibility 

 

21 Sources: www.regensw.co.uk; www.eco-eye.com; www.clarke-energy.com 



Regulatory and Market Changes 

Å Co-location advancements 

Å Modified generation licence for storage to prevent double counting 

Å System flexibility services 

Å Permitted development rights consultation 

Å RIIO-2 price control 

 

22 



Opportunities 

Å Economic benefits 

Å Unlocking renewable potential  

Å Smoothing intermittent generation and shaving peak demands 

Å Supporting constrained grid areas 

Å Maintaining the security of supply 

Å Increasing the number of domestic prosumers 

23 



Conclusions 

Å Storage will have a major influence on our future energy system. 

Å SG agrees that storage is a strategically important issue, and will 

continue to support innovation and deployment in this area. 

Å Our Energy Strategy outlined SGôs support to a whole-system, 

holistic approach instead of picking the winners. 

Å All future energy scenarios predict growing energy storage capacity. 

Å Case for planning and deploying storage on an area-by-area basis? 

20 
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Our changing energy system: the 
state of play 

 
Andy Burgess 
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13 June 2018 
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hŦƎŜƳΩǎ ǇǊƛƻǊƛǘƛŜǎ ŦƻǊ ǘƘŜ ŜƴŜǊƎȅ ǘǊŀƴǎƛǘƛƻƴ 

The maximum number of consumers are engaged in buying energy products 
ς either directly or through automated services 

The market allows diverse players to enter across the market ς allowing new 
optimisation of services (e.g. integration of electric vehicles), new and 

different products for consumers to improve service/ lower costs     

Those who are disengaged are able to share the benefits of increased 
efficiency ς either through default arrangements ς for example regulated 

ǘŀǊƛŦŦǎ ƻǊ ΨƻǇǘ ƻǳǘΩ ŎƻƳǇŜǘƛǘƛƻƴ όŜΦƎΦ ŎƻƭƭŜŎǘƛǾŜ ǎǿƛǘŎƘƛƴƎύ 

Vulnerable consumers are protected ς on the price  they pay and against 
poor conduct by energy companies  

Where monopoly services exist ς the regulatory system drives the maximum 
possible benefits for consumers   

         
   



hŦƎŜƳΩǎ ŦǳǘǳǊŜ ŦŀŎƛƴƎ ǿƻǊƪ 

ÅEvolution of RIIO framework  

ÅThe joint Smart Systems and Flexibility Plan with the 
UK Government 

ÅTargeted charging review 

ÅAccess reform 

ÅInnovation link 

ÅSeparation of system operator role and development 
of whole systems approach 

ÅFuture retail markets 
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Smart Systems and Flexibility Plan with 
UK Government 

Removing barriers to 
smart technologies 

 
Regularity  clarity and 

fair charges 
 

Define storage in 
regulation, planning 
reform, health&safety 
standards, innovation 
funding, deliver a 
storage licence, 
unbundling rules, 
update network 
charges, enable 
colocation with 
renewables.  

 

Smart homes and 
businesses 

 
Infrastructure and 
system enablers  

 
Deliver smart meters, 
half hourly settlement, 
smart appliance 
standards, cyber 
security, EV legislation, 
consumer protections, 
Crown Commercial 
Service support for DSR, 
DSR trial funding, Power 
Responsive . 

 
 

Markets that work for 
flexibility 

 
Access  to markets and 

new markets 
 

DSO/TSO evolution, SO 
incentives, Capacity 
Market amendments, 
rule changes; BM access 
of aggregators, SO 
simplification of 
Ancillary Services, ENA 
Open Networks project, 
TCR, Access reforms,, 
network standards, trial 
funding, Smart Systems 
Forum  

 

Joint  
29 point 

plan: 
under 
way, 
most 

done by 
2019 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiMieyJ4MfNAhXmL8AKHYehDIQQjRwIBw&url=http://www.bbc.co.uk/news/business-30488657&psig=AFQjCNFBlo9Fyy_nHPOSYWm15yQeGzeUlA&ust=1467101210789369
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj2hob3h9TUAhUPEVAKHfPPB6QQjRwIBw&url=http://www.elitefire.co.uk/smart-homes-safety/&psig=AFQjCNHUG_6h82CPWQ0ELw0rp_kWm24OUg&ust=1498310557099773
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwikw5emidTUAhXNI1AKHUkVAdUQjRwIBw&url=http://www.energylivenews.com/2014/03/06/three-eu-power-trading-platforms-fined-e7m/&psig=AFQjCNEAUHOvNz1ODaOkWiPY_iq4py6eJQ&ust=1498310924533851


 New network access and 
charging arrangements  
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Access Rights & 
Forward Looking 
Charges review  

 

Desired outcomes  

/ƻƴǎǳƳŜǊǎΩ 
needs met 
efficiently 

Network capacity 
allocated according to 
ǳǎŜǊǎΩ ƴŜŜŘǎ 

Cost reflective 
charges 

Level playing field to 
support competition 

Signals are simple, 
transparent and 

predictable 

Appropriate allocation of risk between 
consumers, networks and users 

Timely & 
efficient 
network 

investment 

Targeted Charging 
Review (TCR) 

 

Resolve how 
residual charges are 
set and recovered  

Review embedded 
benefits  
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We need system and network operators to proactively respond to the energy 
ǎȅǎǘŜƳ ǘǊŀƴǎƛǘƛƻƴΣ ǘƻ ŜƴǎǳǊŜ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŀǊŜƴϥǘ ƳƛǎǎŜŘ ŀƴŘ Ŏƻǎǘǎ ŀǊŜƴΩǘ ƘƛƎƘŜǊ 
than they should be. 
 
Their roles need to evolve in the following ways: 

What do system and network 
operators need to achieve? 

d) Leadership in 
delivering change  

b) Driving 
efficiencies through 

smart and 
innovative solutions 

a) Whole system 
thinking 

c) Promoting 
competition 



Do all these things need to be provided exclusively by a 
traditional supplier? 

         
   

The supplier hub 



More detail 

Å https://www.ofgem.gov.uk/publications-and-updates/upgrading-our-energy-system-smart-
systems-and-flexibility-plan  

Å https://www.ofgem.gov.uk/publications-and-updates/our-strategy-regulating-future-energy-
system   

Å https://www.ofgem.gov.uk/publications-and-updates/targeted-charging-review-update-
approach-reviewing-residual-charging-arrangements  

Å https://www.ofgem.gov.uk/publications-and-updates/reform-electricity-network-access-and-
forward-looking-charges-working-paper 

Å http://www.chargingfutures.com  
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Marc Smeed 
Principal Consultant 

Xero Energy  



·ŜǊƻ 9ƴŜǊƎȅ [ƛƳƛǘŜŘ ϊ ¢ŜƭΥ Ҍпп όлύмпм ннм уррс ϊ ǿǿǿΦȄŜǊƻŜƴŜǊƎȅΦŎƻΦǳƪ 
Registered as No. SC313697 in Scotland at 60 Elliot Street, Glasgow G3 8DZ 

OPEN NETWORKS 

#SRstorage18 conference ð Glasgow 13 June 2018 



Purpose of Open Networks? 

37 

ÅDefine the role and functions of a ôDistribution System Operatorõ (DSO) and who is best to deliver 
these functions. 

ÅWhat is a DSO? 

ÅMost DSO functions are either not DNO functions or significant extensions of existing functions. 

 

 

 

 

 

 

 

 

 

 

ÅDNOõs response to Ofgem/BEIS policy. 

ÅGame plan for DNOs going into RIIO-ED2 

 

 

DSO 
Å System coordination ð new function  

Å Network Operation ð extended function  

Å Investment planning ð extended function  

Å Connections & rights ð extended function  

Å System defõ & restoration ð extended 

function  

Å Service/Market facilitation ð new function  

Å Service provision ð extended function  

Å Charging ð extended function  

DNO 
Å Network Operation 

Å Investment planning 

Å Connections & rights 

Å System defõ & restoration 

Å Service provision 

Å Charging 

PASSIVE 

ACTIVE 



How do the DNOs measure up? 

38 

ÅDNO self-evaluation (based on current DNO best practice) 

Å1 -> 5 (lower to higher competence)  

 

F
u
n
c
ti
o

n
 

Competence 



Open Networks Project background 
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ÅFour objectives of the project that have resulted in four workstreams.   

 

ÅWorkstream 1 : T-D processes 
ÅDevelop improved T-D processes around connections, planning, shared TSO/DSO services and operation. Regional NOA 

process  

 

ÅWorkstream 2 : Customer experience 
ÅAssess the gaps between the experience our customers  currently receive and what they would like, and identify any further 
changes to close the gaps within the context of a ôlevel playing fieldõ and common T & D approach.  Queue management, 
information provisionê 

 

ÅWorkstream 3 : DNO to DSO 
ÅDevelop a more detailed view of the required transition from  DNO to DSO including the impacts on existing organisation 

capability.  SGAM modelling  

 

ÅWorkstream 4: Charging  
ÅConsider the charging  requirements of enduring electricity transmission/distribution systems.  Charging Futures / Targeted 

Charging Review  

 



Whatõs the status? 

40 

2018 



What does it mean for storage? 

41 

ÅIn the short term (next year or two), nothing.  

ÅIn the medium-long term (2020+), opportunities to provide services across transmission and 
distribution  
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γPeak lopping 

γVoltage control  

 

γSSEN CMZ ð FEB 2017 ITT 

γUKPN tender ð AUG 2017 EoI 

γ+ various othersê. 

DSO opportunities ð here&now 
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γNetwork constraint management ð generation driven 

 

2015 

γ£300M+ 

γ175km   new 275/400kV steel tower 

γ4 no. new substations 

 

 

 

2016 

γ£<100M 

γRebuild of existing tower lines 

γRefurb existing substations 

 

DSO opportunities 

Source: SPT 
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γDNO network investment planning is the key to unlocking this market.  
­ New gen connections 

­ New demand connections 

­ Network reinforcement  

­ Network refurb? 

γBarriers to CBA 
­ Data 

­ Data management 

­ Data - cost of services 

­ Scenario planning processes 

­ Cost and risk signals to DNOs ð distribution ANM schemes (risk on generator) Vs 
transmission Connect and Manage (risk on SO) 

 

 

Barriers that remain 

Source: ENA 



Barriers that remain 

45 Source: ENA 
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Head of Business Development 

National Grid 



Service Markets and the Ongoing Reform  

Claire Spedding 
Head Of Business Development, 
National Grid Electricity System Operator 



The Electricity Industry is Changing 

Mar ô17 May ô17 

Apr ô17 Jun ô17 

Mar ô18 

Apr ô18 



Decentralisation and digitisation  

13% 27% 23% 17% 8.25m 

4.72m 

3.52m 

Smart meter 
installations 

Total 
meters 

44m 

24m 

20m 

Source:  BEIS 



SNaPS & Product Roadmaps 

Î System Needs and Product Strategy 
Î Frequency Response and Reserve 
Î Reactive Power 
Î Restoration 



Principles 

Our procurement decisions will be transparent and our methodology and needs 
will be clear to the market ahead of time  

The design of our products, the way we procure, and the contractual arrangements 
will increase competition in provision of services to the SO 

Our products will be designed to balance both operational requirements and the 
technical ability of provider assets while maintaining system security 



Frequency Response - Roadmap 



Reserve - Roadmap 



Reactive Power - Roadmap 



Restoration - Roadmap 



More Information  

Î Annual financial reporting on balancing services (Procurement Guidelines Report):  
https://www.nationalgrid.com/uk/electricity/market -operations-and-data/transmission-licence-c16-statements-and-consultations  

 

Î Future of Balancing Services:  https://www.nationalgrid.com/uk/electricity/balancing -services/future-balancing-services  

 

Î Power Responsive campaign:  http://powerresponsive.com/   
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Á2018 UKERC scenarios 

ÁAssessing energy security: a dashboard approach 

ÁSecurity assessment: selected results 

ÁConclusions 
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2018 UKERC energy scenarios 
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2018 UKERC energy scenarios 

Each scenario also has a narrative, including: 

ÁEconomic policy and the role of the state 

ÁNational and international climate policy 

ÁInternational trade and the relationship with the EU 

ÁFossil fuel prices 

ÁEnvironmental awareness  

ÁTechnological change 
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Assessing energy security  
A dashboard approach  

@UKERCHQ Source: Emily Cox PhD thesis (2017)  

  

Flexibility 
(proxy)    

Fossil fuel 
prices    

  

  
  

  

  
  



Reliability indicators 
Electricity: loss of load expectation 
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44  

205  

~0  

19.6  

Security standard (LOLE): 3 hours per year  
Expected energy unserved in 2050 (GWh)  

 
Á LOLE in all scenarios in 2030 are 

below the 3 hr/year target 
 

Á Large differences in LOLE and EEU 
for the scenarios in 2050 
 

Á Large LOLE values are due to 
combination of low de-rated 
capacity margins, type of 
generation (renewables), 
reliability of plants etc 

 



Reliability indicators 
Electricity: loss of load expectation 
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If 3GW DSR is added, 
security improves 

significantly  

 
Á 3GW of DSR was assumed 

 
Á Nearly all LOLE values across all  

scenarios in 2050 are below the 3 
hr/year target 
 

Á EEU in the Low Carbon (no CSS) 
scenario drops from 205 to 
11.8GWh 
 

Á DSR frees up capacity 
(generation; demand) and thus 
reduces bottlenecks across the 
system. 

 
Á A LOLE of 8-10 hr/year ~ 99.9% 

system reliability 

 
 
 
 
  



Availability indicators 
Electricity diversity 
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Summary dashboard 
2050 vs 2016 
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Energy 
island  

Slow 
decarb  

Low 
carbon  

Low carbon 
(no CCS) 

Low carbon  
(no BECCS) 

Tech 
optimism  

Energy diversity  ҵ ҵ Ҵ ҵ ҵ Ҵ 

Electricity diversity  Ҵ ҵ ҵ ҷ Ҵ ҵ 

Public opposition (elec)  Ҵ ҷ ҷ ҷ ҷ ҷҷ 

Oil imports  ҷҷ ҵ Ҵ ҷ ҷ ҷ 

Biomass imports  ҷ ҵ ҵ ҵ ҵ ҵ 

Gas imports  ҷ ҵ ҵ ҷҷ ҵ Ҵ 

Gas LOLE Ҵ ҵ ҵҵ Ҵ Ҵ Ҵ 

Electricity LOLE  ҵ ҵ ҵҵ ҵҵ ҵ ҷҷ 

Interconector  capacity  Ҵ ҵ ҵ ҵ ҵ ҵ 



Conclusions 

ÁThe relationship between decarbonisation and energy security is not straightforward 

 

ÁTechnology Optimism and Energy Island ƘŀǾŜ ŦŜǿŜǊ ΨǊŜŘ ƭƛƎƘǘǎΩ ǘƘŀƴ ƻǘƘŜǊ ǎŎŜƴŀǊƛƻǎΥ 

o Technology Optimism meets statutory carbon targets, and has lowest final energy demand 

o Energy Island misses climate targets from 3rd carbon budget; restricts imports; includes coal 
revival 

 

ÁSlow Decarbonisation and three of the Low Carbon scenarios could have higher risks 

o Electricity and gas system reliability inadequate in some cases without further interventions 
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Conclusions 

ÁGas and electricity system reliability can be improved significantly through DSR and 
storage 

ÁImportant to interpret our results with care: 

o Some indicators are only partial proxies for specific risks (e.g. risk of public opposition; extent 
of flexibility) 

o Energy imports can be a misleading indicator: share of demand plus diversity of sources / 
routes matter too 

o Impact of electricity storage is likely to be underestimated due to energy systems model 
limitations 

o Detailed analysis of costs in 2030 and 2050 is difficult 

ÁSome important risks have not been assessed: e.g. climate change impacts and cyber 
security 
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Thank you! 
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Key Questions: 
 

ü Is it possible to phase-out coal without building 
new large gas plants?  

 
ü If so, what type of capacity will replace coal to 

ensure the lights stay on? 
 

ü Are enough renewables being built to replace 
coal without increasing gas use? 
 

ü What do the running hours of each part of the 
legacy gas fleet look like in 2025? 
 

 
 

 



Most of the firm capacity required to replace coal has already been contracted 
 



.ȅ нлнр ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǊŜƴŜǿŀōƭŜǎ ǿƛƭƭ ǎǳǊǇŀǎǎ ŎƻŀƭΩǎ ǇŜŀƪ ǘƘƛǎ ŎŜƴǘǳǊȅ  
 



> 15 GW 
Interconnectors 

planned or under 
construction. (11 GW 

with Cap & Floor 
 
 

22% 
Forecast 

contribution to UK 
2025 electricity 

supply 
 
 

The role of interconnection will grow substantially by 2025 
 



The UK already has all the baseload capacity it is likely to need  
 



Current UK baseload capacity looks adequate under a wide range of scenarios 
 



Conclusions: 
 

ü ¢ƘŜ ¦YΩǎ Ŏƻŀƭ ǇƘŀǎŜ-out, announced in 2015, does not require any new large gas 
plants.  

 
ü Given good use of the existing gas fleet ς the UK already has all of the baseload capacity 

it needs.   
 

ü The review of the Capacity Market should not promote new build large gas ς this would 
be a poor use of public money.  
 

ü New capacity is required to ensure the lights stay on during periods of low renewables 
output ς but required running hours are low. 

 
ü Renewables growth ensures that gas use will not rise as a result of the coal phase-out, in 

fact, existing gas fleet running hours are likely to be significantly lower in 2025 due to 
the forecast rise in imports. 
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Å Flagship security of supply policy 

Å Competitive, technology neutral, auction to meet a Loss of Load Expectation target 

Å Providers paid a £/kW fee annually for their de-rated capacity 

Å Providers must deliver against a system stress event obligation 

o can never be penalised more than capacity market income 

What does the Capacity Market do (and not 

do?) 
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Å Existing capacity competes against new build capacity 

o can only ever receive a one year agreement 

o cannot exit above £25/kW 

Å Does this crowd out new-build or provide genuine cost savings? 

o does this extend the life of coal? 

Existing Capacity 
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ÅNew build supported by 

agreements up to 15 years 

o must spend at least 

£255/kW and not be 

commissioned 

ÅThe Capacity Market has 

bought over 5GW of new 

build capacity 

o majority of this small scale 

distribution connected 

engines > 3.5GW  

o over 1GW storage 

 

New Build 
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ÅMost successful new build 

capacity is embedded 

reciprocating engines 

o cheaper 

o access to embedded 

benefits 

ÅSome new build CCGT has 

come forwards 

o Kings Lynn A 

o Spalding 

o Keadby ï without 

agreement signed!  

 

New Build - Thermal 
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ÅBattery business case 
improvement 

o expanding requirement for 
flexibility and increasingly 
volatile power prices  

o falling technology costs 

ÅAlso facing headwinds 

o de-rating changes within 
the Capacity Market 

o embedded benefits 

ÅMoving towards co-location 
and behind the meter 

o TCR headwinds 

New Build - Storage 
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ÅEU requirement for non-
GB capacity to compete 
o interim approach to allow 

interconnectors to 
participate 

ÅCap and Floor mechanism 
supports  

ÅDebates over appropriate 
level of interconnection 

ÅBy 2022 there could be 
over 17GW of 
interconnection 
o 10GW cap and floor 7GW 

merchant 

 

New Build - Interconnectors 
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ÅRenewables are not 
excluded from current CM 
design if unsubsidised 
o no de-rating factors 

ÅInnogy tried to qualify a 
wind farm for 2021-22 

ÅRule change raised to 
include wind and solar 
o Ofgem considering for 2023-

24 

ÅDe-rating factors crucial 
o for example Grid uses EFC 

of 17% in its outlook reports 

o 5% for solar in Irish CRM 

 

New Build - Renewables 
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ÅRecent results have shaken 

confidence in the mechanism 
o are low clearing prices here to stay? 

o our estimates range between £8.4/KW 

and £31/KW in the upcoming decade 

ÅDevelopers have had to get more 

comfortable with volatile revenues  
o Ancillary services 

o BM  

o Cashout 

 

 

Is the Capacity Market working? 
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Å Alternative routes to market 
o behind the meter 

o corporate PPAs 

Å Capacity delivered has been 

peaking and flexible 
o more value going forwards in short-

term markets 

Å Interconnectors and CfDs 

increasingly take on baseload 

space in the market 

Å Prices should rise eventually when 

nukes and coal retire 
o but what replaces it? 

 

 



www.cornwall-insight.com 
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An expert view  

Our analysis leverages the collective 

expertise of our team in 

comprehensive research, insight and 

training 

An integrated view  

Our research and insight integrates 

every aspect of the market to best 

cover an increasingly complex energy 

world 

An impartial view  

Our opinions are based on facts, 

never biased or influenced by others 
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Our operating area 
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ÅOver 4,000 employees, working from 85 depots and offices in 
the heart of the community. 

Å130,000km of overhead lines and underground cables 106,000 
substations 

ÅOver 100 subsea cables, powering island communities 

Å3.7m customers served by our networks across central 
southern England (over 2.9m) and the north of Scotland 
(780,000) 
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Looking Back / Looking Forward 



Looking Back  
2017/18 Progress and updates 
Å7000 planned outages delivered 

 

Å2328 HV faults Number of customers affected is down by 18% 

 

Å882 Constraints issued  

 

Å80 Complaints / Enquiries handled in relation to constraints 

 

Å927 Transmission Outages ς 700 planned year ahead KPI 22% 
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Growth of Renewable Generation 
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Looking Back Report  
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Looking Back Report  
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Looking Forward 
Plans for 2018/19 
ÅTarget to reduce customer interruptions by 33% 

ÅAim to be top performing DNO for Customer service 

ÅCirca £70M to be spent for works on the SHEPD network 

Å Connecting 74 new exporters 

Å523 Transmission Outages planned ς current KPI of 41.7% 

Å30 Live Line Harvesting jobs 375 working days to be carried out! 

Å600 Items of automated plant installed creating 150 automated circuits  
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Export Security 
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Export Security cont. 
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Rothes WF

Cairn Uish WF

Dallas

473

Boat of 

Garten

707

Quoich

748

Fort

Augustus

716

Inverness 

725

Drumnadrochit

517

Nairn

733

Elgin

456

Boat of 

Garten

707

Keith

463

Mcduff

405

Strichen 

949

Tarland 

470

Dyce 

843 
Willowdale

983

Persley

925

Charleston 

001

Fraserburgh

853

Loch 

Carnan

665

Scorradale

673

Kirkwall

677

Kintore

887
Ceannacroc 

711

132KV Grid Substation

11KV Backfeedable 

Substation

Network open point



Where to get more information? 
ÅConnections Charges Methodology 

Statement 
https://www.ssen.co.uk/Library/ChargingStat
ements/SEPD/  

ÅGeneration heat maps 
https://www.ssen.co.uk/generationavailabilit
y/ 

ÅFuture engagement events 
https://www.ssepd.co.uk/StakeholderEvent/
BasicSearch/ 

ÅOther useful documents 

https://www.ssen.co.uk/connections/usefuldo
cuments/ 
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FFR EFR 

TRIAD CM ARB. 

GOALS SCORED BY WBA = 

REVENUE AVAILABLE 
No.  Team  

1 WEST BATTERY ALBION  

2 GAS UNITED  

3 OLD COAL ROVERS  

4 DSR LONDON  

5 PUMPED HYDRO  

6 SOLAR CITY  

7 WIND WANDERERS  

8 TIDAL TOWN  

9 DIESEL SET NORTH END  

GOALS CONCEDED = PROXY 

FOR COSTS (and a function of transfer fees 

(capex), wage bill (opex) and stadium costs (grid/land 

costs) 

FLEXIBILITY LEAGUE 

TABLE  

BATTERY 

THE SET UPé 

Also called WBA 



INPUTS  MODEL  

 
 

 

 

 

 

 

 

 

Experience: 

Å TA or IE on majority of EFR projects 

Å Due Diligence on EFR and FFR 

projects and portfolio (Port of Tyne, 

and others) 

Å Leading market reports (Cracking the 

Code; Digital Inertia) 

Å Market Entry Advice to developers, 

EPCs, investors and aggregators 

DISCOUNTED CASH FLOW  
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SUPPORTING ANALYSIS 

Å Battery Capacity 
Å Power & Energy 

Å Nameplate vs usable 

Å Degradation for stack 

Å Augmentation strategy 

Å Revenue streams and 

stacks 
Å EFR / FFR 

Å Capacity Market 

Å Arbitrage (BM & Day 

ahead) 

Å Demand charges 

Å EV Charging 

Å Costs 
Å Capex 

Å Opex 

Å WACC 

Å Profiles over time 

SEASON SUMMARY  

 

 

 

 

 

 

 

Year  Revenue 

streams  

Revenue 

per MW 

per year  

IRR 
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2012 SEASON 

 

 

 

 

 

 

No.  Team  

1 GAS UNITED  

2 PUMPED HYDRO  

3 OLD COAL ROVERS  

4 DSR LONDON  

5 SOLAR CITY  

6 WIND WANDERERS  

7 TIDAL TOWN  

8 DIESEL SET NORTH END  

9 WEST BATTERY ALBION  

RESULT: 

4 ð GAS UNITED  

0 ð WEST BATTERY ALBION   



SEASON SUMMARY 
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2016 SEASON ð BATTERY 1.0 

GOAL! WBA 

Å EFR scores! 

GOAL!  WBA  

Å CM scores! 

 

RESULT: 

2 - WEST BATTERY ALBION  

0 - OLD COAL ROVERS  

 

 

Year  Revenue 

streams  

Revenue per 

MW per year  

IRR 

2016 EFR, CM, ~£80-130k 

No.  Team  

1 WEST BATTERY ALBION  

2 DIESEL SET NORTH END  

3 GAS UNITED  

4 PUMPED HYDRO  

5 DSR LONDON  

6 SOLAR CITY  

7 WIND WANDERERS  

8 TIDAL TOWN  

9 OLD COAL ROVERS  
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2017 SEASON 

The Champions have high hopesé 

But 

Å EFR is out 

Å During season, FFR is ôsaturatedõ, only playing at 
night time and scoring less goals 

Å The ref Ofgem thinks WBA have an unfair 
advantage and: 

Å De-rates CM (only allowed to play with one leg) 

Å Reforms Triads 

Å WBA bring in Arbitrage of the bench 

 

 

 

 

 

No.  Team  

1 DSR LONDON  

2 GAS UNITED  

3 DIESEL SET NORTH END  

4 PUMPED HYDRO  

5 SOLAR CITY  

6 WIND WANDERERS  

7 WEST BATTERY ALBION  

8 TIDAL TOWN  

9 OLD COAL ROVERS  

RESULT: 

2 ð DSR LONDON  

1 ð WEST BATTERY ALBION   

BATTERY MODEL 1.0 is overé 

 

SEASON SUMMARY 

 

 

 

 

 

 

Year  Revenue 

streams  

Revenue per 

MW per year  

IRR 

2017 FFR*, CM, 

TRIADS**, ARB 
~£50-75k 

* Nighttime only FFR. **Post reform 

TRIAD 



CONFIDENTIAL ð BATTERY 2.0  

NEW TACTICS FOR WBA 
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THIS SEASON (2018) 

Benefits  Challenges Revenue stack Revenue 
per MW per year  

Co-locate  (sharing 

a stadium with Solar 

City or Wind 

Wanderers) 

Lowers costs Doesnõt help WBA score 

more goals. Metering 

needs care 

FFR (nighttime only), 

CM, arbitrage 

£45-75k 



CONFIDENTIAL ð BATTERY 2.0  

NEW TACTICS FOR WBA 
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THIS SEASON (2018) 

Benefits  Challenges Revenue stack Revenue 
per MW per year  

Co-locate  (sharing 

a stadium with Solar 

City or Wind 

Wanderers) 

Lowers costs Doesnõt help WBA score 

more goals. Metering 

needs care 

FFR (nighttime only), 

CM, arbitrage 

£45-75k 

Go behind -the -

meter (bring Peak 

Charge Reduction into 

the team) 

New revenue 

stream & 

potentially lower 

grid/land costs 

COMPLEX!  

Targeted Charging Review  

Peak Charge Reduction 

(DUoS, Demand 

TNUoS, CM Levy) FFR 

(nighttime only), CM 

£75-150k 



CONFIDENTIAL ð BATTERY 2.0  

NEW TACTICS FOR WBA 
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THIS SEASON (2018) 

Benefits  Challenges Revenue stack Revenue 
per MW per year  

Co-locate  (sharing 

a stadium with Solar 

City or Wind 

Wanderers) 

Lowers costs Doesnõt help WBA score 

more goals. Metering 

needs care 

FFR (nighttime only), 

CM, arbitrage 

£45-75k 

Go behind -the -

meter (bring Peak 

Charge Reduction into 

the team) 

New revenue 

stream & 

potentially lower 

grid/land costs 

COMPLEX!  

Targeted Charging Review  

Peak Charge Reduction 

(DUoS, Demand 

TNUoS, CM Levy) FFR 

(nighttime only), CM 

£75-150k 

Go merchant 
(bring in Balancing 

Mechanism to the 

team) 

New revenue 

stream. Avoids 

FFR 

Challenging to access. 

High risk market, both on 

price and volume.  

BM, CM, arbitrage £35-100k 




