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Executive Summary 

The world of energy is changing before our eyes. The dynamic transformation of electricity is well under 
way. New assets, new services, new risks and most importantly new demands from customers are all 
shaping a very different set of opportunities and challenges for the sector. 

We need to respond by recognising that a business-as-usual approach will not deliver a power system that 
meets the future desires of customers or the ambitions of Government. The Future Power System 
Architecture programme (FPSA) aims to ensure that these exciting new developments are embraced, that 
momentum is not lost and that the power system, as it is shaped today, does not stand in the way of a 
better future. 

Fresh thinking is required to address the changing technical, commercial and market dimensions that all 
need to be considered together. The FPSA programme has initially considered the power system and its 
touch points with other vectors as part of its Whole System approach. The definition and the boundaries 
of the power system need to be reimagined. They must encompass homes and businesses and ensure that 
the traditional electricity industry boundaries are not barriers to innovation. 
 

In addition to promoting Whole System thinking, the FPSA programme has identified a new approach to 

facilitating change and its governance. This will enable faster, more flexible change, delivering a more 

customer-focused electricity sector. We recognise that today's change and governance arrangements 

present serious barriers to exploiting new opportunities. They no longer align with the character, dynamism 

and nature of the challenges ahead.  

 

The FPSA’s proposals will break down unhelpful boundaries, reduce bottlenecks and speed up change. They 

will make governance more open and encourage new entrants with new skills to engage. Without 

fundamentally reshaping the governance of the system, we will struggle to deliver necessary changes in a 

timely way. New services will be stifled, costs increased, and current practices allowed to delay the dynamic 

transformation now emerging.  

 

The FPSA programme has already made a material impact within the electricity sector, which now has a 

range of initiatives and projects underway that are broadly aligned with its thinking and which can be used 

to progress, test and demonstrate it. Going forward, the FPSA will seek to work with BEIS, Ofgem and a 

broad community of stakeholders to achieve its Whole System vision.  
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Introduction 

Britain's power system is undergoing radical transformation. The Future Power System 
Architecture (FPSA) programme has previously identified critical actions needed for this 
transformation. These actions will ensure that the needs of individuals, communities, industry and 
wider society can be met as fundamental change takes place across the energy sector. 

The FPSA programme and PNJV have completed four key projects to date:  

• Power Network Joint Vision1 (PNJV) – Defined the problem (2012-2015) 

• Future Power System Architecture Phase 12 (FPSA1) – Technical gap analysis (2016) 

• Future Power System Architecture Phase 23 
(FPSA2) – Analysis and development (2017) 

This report summarises the findings of the third phase of 
the FPSA programme, FPSA3, which has built on the 
work of FPSA2. FPSA3 further defines the barriers to 
implementation of critical change in the power system. It 
develops further the proposed new approach to Whole 
System change governance called ‘Enabling 
Frameworks’. A key part of this work was to demonstrate 
the benefits of Enabling Frameworks by articulating a set 
of use cases; i.e. example scenarios that describe 
customer needs, that can then be used to test the work, 
and provide tangible context to conclusions.   

This document is divided into 6 sections: 

1. The changing power sector and the need for a 
new approach – This describes the need for new and enhanced functionality in the Whole 
System to meet future requirements and shows that today’s governance arrangements are 
inadequate to implement this additional functionality in a timely manner.  

2. Electric Vehicles as a tangible example of the changing power sector – This further 
illustrates the conclusions of Section 1 based on three use cases focused on domestic 
Electric Vehicle (EV) charging.  

3. Enabling Frameworks – an agile, iterative, inclusive and transparent solution – This 
summarises the Enabling Frameworks concept as a starting point for a suggested 
improved governance approach and explores how this approach is better than today’s.   

4. Enabling Frameworks as applied to the Electric Vehicle examples – This builds on the 
examples described in Section 2 to illustrate the Enabling Frameworks concept described 
in Section 3. 

5. Opportunities for industry and the wider economy – This highlights the opportunity that 
the transition to a new governance approach presents to parties across the Whole System, 
i.e. both the traditional regulated industry and the extended power system including all the 
smart devices, EVs etc. that interact with the regulated industry.  

6. Conclusions and Next Steps – This re-iterates the key conclusions of this work and 
provides recommendations for next steps.  

                                                
1 www.theiet.org/policy/key-topics/pnjv/index.cfm?utm_source=redirect&utm_medium=any&utm_campaign=pnjv 
2 www.theiet.org/sectors/energy/resources/fpsa/report-launch-event.cfm 
3 www.theiet.org/sectors/energy/resources/fpsa/fpsa-future-system-challenges.cfm 

For FPSA, Whole System includes: 
 
The physical power system 
equipment; 

Customers and the equipment they 
control; 

The touch points with other energy 
vectors e.g. gas, heat and transport; 

Associated communications, data 
and digital platforms; 

Power system regulations and market 
rules; 

Commercial transactions, business 
models and contracts. 

http://www.theiet.org/policy/key-topics/pnjv/index.cfm?utm_source=redirect&utm_medium=any&utm_campaign=pnjv
http://www.theiet.org/sectors/energy/resources/fpsa/report-launch-event.cfm
http://www.theiet.org/sectors/energy/resources/fpsa/fpsa-future-system-challenges.cfm
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1 The changing power sector and the need for a new approach 

Britain’s energy system is undergoing a radical transformation on a scale not seen for many 
decades. It is transitioning from centralised generation, unidirectional power flow and a single, 
inflexible supplier to customer relationship, to one with new distributed energy resources, new 
demands, a digital revolution, emerging business models and evolving expectations from users. 
This presents opportunities to reimagine and evolve the ways in which energy is produced, 
distributed, managed, traded and used, through examining and improving the ways by which 
change itself is coordinated and governed.  

There are four primary drivers of the transformation:  

• Evolving changes in customer requirements and sentiment – These changes include 
expectations of greater autonomy, real-time tailored service offerings and new technology 
options for the customer including EVs, electric heating, smart metering, generation, 
storage and demand management.  

• New market-based business models – Increased engagement of customers and 
development of digital technology has made new products and business models possible, 
including novel customer groupings, community energy enterprises and wider choices with 
tariffs and rewards for providing flexibility and system services.  

• The drive for sustainability – Statutory decarbonisation targets and air quality measures 
are driving changes such as distributed and low carbon generation, storage and 
electrification of heat and transport. However, increased renewable energy has significant 
implications for the system, including impacting balancing of supply and demand and 
reducing system strength, which can lead to system instability and other system 
management challenges. Additionally, the uptake of new loads, such as electric vehicles 
and heat pumps, will put increasing pressure on networks to deliver greater volumes of 
electrical energy and potentially higher peak demands.  

• The continued need for cost-effectiveness and security of supply – This need is 
driven by the reliance of households, businesses, industry and wider society on access to 
secure, affordable electricity.  While the changing energy landscape could put these 
objectives at risk, it also presents a great opportunity to leverage changes to achieve 
optimal outcomes for cost, carbon, resilience and customer experience.  

The FPSA programme is framed by the Climate Change Act, the Clean Growth Strategy and the 
Industrial Strategy. The programme seeks to support success in achieving the objectives and 
aspirations of these strategies and statutory requirements. 

There is also a significant focus on enabling free competition; greater competition in energy 
markets can only benefit customers and as energy markets extend beyond the meter, competition 
should extend as well.  But to extend this competition, the rules and regulations need to change 
and, as the Competition and Markets Authority (CMA) pointed out in its 2016 report on energy 
market competition, governance of the regulatory framework presents a barrier to the nature and 
form of competition.   This retains incentives for some incumbent energy companies to delay or 
unduly influence change and deter new entrants, protecting their dominant positions in the market.   

The FPSA programme has been exploring the transformation of the power sector from a ‘Whole 
System’ perspective. This critically includes technology and parties on the customer side of the 
meter, new and innovative participants and novel services and business models. The programme 
has identified that there will be a need for significant new power system functionality in order to 
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support positive change, leverage opportunities and mitigate future risk. These thirty-five new 
power system functions are described in FPSA2 reports4. 

The FPSA programme has carried out analysis of the capability of today’s power sector to 
implement the required changes. This work identified a number of fundamental barriers to 
delivering this additional functionality. Existing power system change governance mechanisms 
are not fully fit to meet the evolving needs of this new power system; these mechanisms result in 
slow decision making and implementation of change, they do not engage effectively with the 
parties who operate on the customer side of the meter, and they present barriers to new entrants, 
restricting competition.  

The need for change governance reform is widely recognised5. Today’s landscape is complex, 
with more than thirty organisations actively involved in administration of the regulated energy 
industry alone, costing over £600m per annum directly6, with further associated indirect costs. The 
change processes are only suited to incremental changes which themselves can take years to 
implement and fail to involve all the relevant parties.  

As an example of how difficult the existing change process is, the current project to change 
protection settings on small generation is revealing.  The project started in 2012 and has 
progressively introduced new loss of mains protection (called RoCoF protection) for different sizes 
and classes of small generation.  Six years on (at the time of writing) it is still not clear how to 
apply the changes to existing small generators even though all stakeholders agree they promote 
security of supply, and for which there is an overwhelmingly positive business case. The project 
needs changes to the Distribution Code, the Balancing and Settlement Code and possibly to the 
Grid Code and National Grid’s transmission licence. There is no party with overall responsibility 
for assessing the strategic approach and driving it through the various governance regimes, which 
is made harder still because they all have independent objectives and success criteria. While the 
RoCoF problem remains unresolved, the costs to customers through ancillary services mitigating 
actions total some £40m per year7. 

This experience for the regulated part of the system is 
compounded when the speed of change happening on 
the customer side of the meter is taken into account. 
The digital revolution has created huge new 
possibilities for customers and businesses to 
implement local community energy solutions that 
bypass or interfere with the traditional power system 
in ways never conceived when it was originally 
designed. Without careful understanding of how these 
two worlds can co-exist there is a real possibility of 
serious impacts to the smooth operation and 
transformation of the future power system. 

                                                
4 FPSA2 report: Functional Analysis (WP2) 
5 Examples of change governance problems being highlighted are: Cost of Energy report – Dieter Helm 
(www.gov.uk/government/publications/cost-of-energy-independent-review); Reshaping regulation – Laura Sandys, 
Jeff Hardy and Prof Richard Green (https://es.catapult.org.uk/news/reshaping-regulation-report-suggests-new-
winners-and-losers-in-a-future-energy-market-driven-by-data-and-consumer-focus/) 
6 policyexchange.org.uk/publication/governing-power-improving-the-administration-of-the-energy-industry-in-great-
britain/  
7 www.nationalgrid.com/sites/default/files/documents/01_BSUoS%20Update_Jul18_OpsForum_0.pdf 

The digital revolution has created 

huge new possibilities for 
customers and businesses to 

implement solutions that bypass or 
interfere with the traditional power 

system in new ways. 

Without careful understanding of how 
these two worlds can co-exist there 

could be serious impacts on 
the future power system   

“

” 

https://www.theiet.org/sectors/energy/resources/modelling-reports/fpsa-challenge-5.cfm
http://www.gov.uk/government/publications/cost-of-energy-independent-review
https://es.catapult.org.uk/news/reshaping-regulation-report-suggests-new-winners-and-losers-in-a-future-energy-market-driven-by-data-and-consumer-focus/
https://es.catapult.org.uk/news/reshaping-regulation-report-suggests-new-winners-and-losers-in-a-future-energy-market-driven-by-data-and-consumer-focus/
https://policyexchange.org.uk/publication/governing-power-improving-the-administration-of-the-energy-industry-in-great-britain/
https://policyexchange.org.uk/publication/governing-power-improving-the-administration-of-the-energy-industry-in-great-britain/
http://www.nationalgrid.com/sites/default/files/documents/01_BSUoS%20Update_Jul18_OpsForum_0.pdf
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The consequences of non-delivery or late-delivery of the required changes to power system 
functionality and structure will be compromised decarbonisation outcomes, frustrated customer 
expectations, increased costs, and reduced reliability and security of supply as the system 
develops in an uncoordinated way. Taken together, the barriers and consequences indicate that 
a new approach, moving beyond today’s change governance arrangements, should be prioritised. 

The barriers to delivery and consequences of non-delivery are described in more detail in the 
published FPSA2 Synthesis Report and accompanying work package reports. An example to 
further illustrate the complexity and barriers to delivery of new functionality in today’s change 
governance landscape is presented in Section 2.  

From the learning and analysis described above, the FPSA programme concluded that there is a 
real need to change from a governance process that is based on incremental changes to the status 
quo to market mechanisms that can adapt and advance based on the needs of customers, 
technological developments and entrepreneurial business innovation.  

Because the relationship between market structure, commercial models, technical architecture 
and societal needs is so intertwined, looking at one in isolation is not effective and no longer 
sustainable. The Whole System perspective must include the entire physical power system 
embracing functionality on both sides of the meter, the digital infrastructure and platforms that sit 
over the physical assets, the market rules and policy domain. Equally, solutions must be driven by 
all the relevant stakeholders across this Whole System, including new and smaller players, and 
players from other related sectors such as transport and communications, as well as traditional 
power industry parties.  

In summary, the new Whole System approach to change must be inclusive, agile and include new 
business models and technologies associated with both sides of the meter. The FPSA programme 
has carried out detailed assessment and development of a potential approach to this new change 
governance, which we refer to as Enabling Frameworks, and which is explored further in Section 
3.  
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2 Electric Vehicles as a tangible example of the changing power sector 

2.1 Use Case Introduction 

The scale of change required in the Whole System and the barriers 
to achieving this under today’s change governance can be clearly 
illustrated through example use cases. This section explores use 
cases based on flexibility in domestic EV charging.  

The growth of EVs presents a major opportunity to contribute to the 
nation’s decarbonisation goals and in improving air quality in cities.  
EVs also present opportunities for the flexible use of energy in the home, enabling the possibility 
of new services and business models through leveraging flexibility in charging and discharging of 
the vehicle batteries.  

This flexibility is likely to be vital in minimising investment in the Whole System, and in its future 
stability and efficient operation.  Uncoordinated implementation of new services and smart 
technologies has the potential to destabilise the grid.   For example, if just 2% of the nation’s cars 
were EVs charging under a 'real-time prices' smart charging system, and a change in market price 
caused all the smart chargers to switch on, it could create the same effect as two or even three 
major power stations shutting down simultaneously. This would destabilise the system, most likely 
resulting in widespread blackouts. Solutions to disruptive risks such as this are reasonably 
straightforward to develop, provided they are implemented from the outset, co-ordinated across 
technical and commercial interfaces, and agreed standards and policies are implemented 
consistently by all parties. 

There is a significant variety of ways that the flexibility of EV infrastructure could be enabled to 
provide user choice and support Whole System optimisation.  The use cases explored here are a 
sub-set of those that are possible8, focusing on three domestic EV use cases that cover a range 
of complexity and user interactions:  

• Use Case 1: EV owners minimising costs of charging and home consumption of 
electricity by using off-peak power, or power generated on site. This use case 
explores how customers can minimise their costs by the use of the flexibility inherent in 
their EVs and other devices they own through time-of-use, or even real-time variable, tariffs 
and the availability of power generated on site, e.g. from a solar array or vehicle-to-grid.  

• Use Case 2: EV owners seeking financial benefit by providing services to electricity 
infrastructure owners, possibly through third-party aggregators. This use case 
explores the use of power system services, where a local or national system operator will 
offer payment for flexibility services such as charging or discharging vehicle batteries as 
required at different times of day, for example to support system balancing or to mitigate 
system constraints.  

• Use Case 3: EV owners seeking to meet their own mobility needs, irrespective of the 
impact on the power system. This use case explores the situation where EV owners act 
to maximise convenience and performance of their EVs independent of the system, 
requiring the Whole System to provide the required capacity and resilience.  

These three cases are not intended to be exhaustive.  In particular they focus on issues that arise 
out of consideration of Whole System needs.  There doubtless could be other use cases derived 

                                                
8 Analysis on the use cases associated with leveraging flexibility of EV charging was explored in the FPSA3 Bridging 
Use Case Development, October 2017, and this detail is available on request. 
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that are based on completely new business concepts that do not revolve around the traditional 
power sector, and which are already gaining traction (see Section 5).  These three use cases are 
just examples of the possible uses of EVs and their interaction with the Whole System but are 
nevertheless illustrative of the overall challenges and opportunities.  

2.2 Use Case Summary 

The following figure sets out the three use cases, including a description, the scope of the system 
included, the value and potential downside to the EV owner and a high-level description of the 
requirements for functionality that would need to be implemented to enable the use case.  

 

Use Case 1: EV owner 
minimising cost of charging 
and home consumption of 
electricity by using off-peak 
power, or power generated 

on-site 

Use Case 2: EV owner 
seeking financial benefit by 
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the home about the EV, PV 
generation, storage, home 

demand and electricity prices.  

Optimisation of operation is 
performed automatically by a 

smart home device.  
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storage, etc.  

Automated optimisation 
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to owner preferences.  
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arbitraging the price of 

electricity at different times, 
and maximising use of on-site 

generation.  

Flexible and convenient 
mobility available according 

to owner preferences.  

Financial gain from providing 
services to electricity 

infrastructure and service 
providers. 

Maximum flexibility and 
convenience for availability of 

mobility.  

Complete owner control of 
charging times.  
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Figure 1: Summary of the example use cases used in this section to illustrate the scale of change 
required in the whole power system, the barriers to achieving this under today’s governance, and 

the Enabling Frameworks approach proposed by FPSA. 

2.3 Challenges of enabling the Use Cases in today’s change governance 

Figure 1 lists the key requirements that would need to be 
implemented to enable each use case and are summarised 
opposite. This section details the practicalities and 
challenges of enabling these requirements.  

2.3.1 Enabling interoperability and integration 

between devices 

Required to enable Use Case 1 and 2 

If a system includes automated optimisation and control of 
multiple devices, interoperability and integration of 
behaviour is an essential requirement.  Items of equipment 
must be able to interoperate, communicate necessary 
information, accept control requests or instructions and 
report errors or failures.  

Interoperability needs to be designed in by manufacturers of 
EVs, by charging equipment manufacturers, and by other devices such as smart meters, domestic 
storage and home energy management systems (HEMS).  A key enabler for this is an appropriate 
level of standardisation of requirements for data and functionality.  Integration requires that there 
is a shared understanding of the range of services to be traded and the behaviours required from 
existing and possible future devices.  For this use case the relevant devices are EVs, domestic 
storage and domestic generation, home energy management systems and smart meters.  In 
reality, outside these use cases, many more devices, particularly heat pumps, domestic water and 
space heating, domestic storage and air conditioning would be included. 

Technical standards for most devices already exist, but generally do not cover the functionality 
required for interaction between devices. This landscape is broad and complicated, with a large 
number of standards that will need to be agreed and adjusted, with impacts on a very large number 
of stakeholders across many sectors beyond the traditional power sector.  There is no body or 
authority that has overall responsibility for providing direction or guidance for the integration of 
relevant devices.  Whilst respecting the independence of standards organisations, there is a need 
for much greater co-ordination between them and with other players to achieve integration.   

For example, the international standards body CENELEC is currently considering standards 
development9 for both existing and new standards, to consider topics such as interoperability, 
smart readiness and cybersecurity. CENELEC’s initial assessment is that there are more than 
thirty individual existing international standards, or families of standards, that are included in this 
assessment currently, and this number is likely to increase over the near future. 

These issues are not unique to integration with the power sector. Section 5 below provides other 
examples.  However, Enabling Frameworks provide an approach that is focussed on identifying 

                                                
9 Intermediate Report of the Ad-hoc Group Clean Energy Package (AHG-CEP) 

Key requirements to be enabled 
to support Use Cases 1, 2 and 3 

• Interoperability and integration 
between devices  

• Service mechanisms suitable 
for domestic devices  

• Time-of-use or real-time 
domestic prices 

• Provide the required capacity 
for unconstrained charging 

• Maintain owner privacy 

• System resilience 
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and managing the risks from integration thereby ensuring the integrity and resilience of the Whole 
System. 

2.3.2 Enabling service mechanisms suitable for domestic devices  

Required to enable Use Case 2 

As well as the devices within the home being integrated to operate coherently as a system, Use 
Case 2 also requires an interface with the Whole System to enable information sharing and 
provision of services.  

For the interface, both technical and commercial interoperability and integration are required. 
Commercial integration includes the ability to send and receive contract information and price 
signals to a range of parties, and to initiate transactions necessary to settle the services delivered.  
Technical interoperability includes how such devices will communicate, their behaviour, and how 
they need to integrate with the Whole System to deliver services to it. This implies a significant 
level of cooperation and agreement between the EV manufacturers, who are operating in 
international markets, and the GB electricity industry.  It is likely that aggregators will fulfil a role 
facilitating the contractual arrangements between the electricity infrastructure owners and the 
millions of EVs expected to be in use. 

To enable this functionality in today’s standards governance structure, developers of EV services 
would have to influence the relevant international standards bodies for those devices, but also 
influence the traditional power industry code structures including the Grid Code, the Balancing & 
Settlement Code, the Connection & Use of System Code, the Distribution Code, the Distribution 
Connection & Use of System Agreement and the Smart Energy Code.  Each code is independently 
administered with its own modification process/applicable objectives and little formal co-ordination.  
A major change programme will be needed for these codes to incorporate EVs as providers of 
flexibility.   

Historically there was little need for formal linkage and 
coordination between these different codes, and there is 
limited wider stakeholder representation on the respective 
code panels beyond the traditional power industry parties; 
EV service providers have not traditionally been part of this 
process and have no formal ability to raise issues.  To 
initiate change to industry codes would require EV service 
providers, manufacturers, etc to lobby for their issue to be 
picked up by a code party or regulator.  Hence initiating a 
change here is a high hurdle. 

Past experience shows that major changes to product standards and the GB electricity codes have 
taken a number of years to resolve (e.g. the RoCoF example in Section 1).  It is instructive to note 
that on occasions when the Government believed that a change needed to happen according to 
a timetable (for example the move from The Pool to NETA, and then later BETTA10, or the creation 
of the off-shore transmission regime) rather than using the code modification processes, new 
versions of codes were imposed directly by the Government in timescales measured in months, 
not years. This was a pragmatic approach taken by Government, recognising the lack of agility in 

                                                
10 The Pool, NETA and BETTA are the wholesale market arrangements adopted since electricity privatization in 1990. 
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change governance processes, but clearly it is not one suited to ongoing Whole System 
transformation. 

2.3.3 Enabling time-of-use or real-time domestic prices 

Required to enable Use Case 1  

With the advent of smart metering, it is anticipated that an energy tariff that varies on a half hourly 
basis can be made available.  This is a significant improvement over the historical arrangements, 
where domestic metering has traditionally catered for two price levels at most, and these at fixed 
times of day irrespective of the spot value of energy.  However, the real-time nature of power 
system operation means that even half hourly pricing is likely to be insufficient to support the most 
value-adding services that EVs can provide.  

The capability to receive and process information about the price of energy for the customer 
premises needs to be built into EVs, smart chargers and/or energy management devices, which 
adds to the requirement of interoperability and integration described in Section 2.3.1 above.   

Electricity companies will need to agree how prices closer to real-time (half hourly and even shorter 
duration prices) are implemented, and how they are presented to service providers and to 
manufacturers of smart chargers and HEMS.   

The current industry commercial codes neither lend themselves to extension to support this 
functionality, nor do they have appropriate representation from manufacturers and users. These 
issues are also likely to be out of scope of traditional technical standards, and there is no existing 
mechanism to join up the development of these standards with the development of the electricity 
supply industry’s technical and commercial codes. 

2.3.4 Provide the required capacity for unconstrained charging   

Required to enable Use Case 3 

The GB system operator and network operators would need to ensure that the upstream power 
system was sized and managed to support unconstrained charging.  This would likely be through 
a mixture of local generation or storage capable of responding to real-time demand, smart system 
optimisation and flexibility management techniques, quite possibly involving customers from Use 
Case 2, and traditional system reinforcement.  

All these smart flexibility techniques rely on data, which is likely to include smart metering data 
and new data from network monitoring devices installed by the network operators across the 
system.  There may be valuable data that one party might wish to buy from another; for example, 
EV manufacturers might have information on usage that could be valuable and a DNO might chose 
to buy this on an opportunistic basis, subject to adequate protection of anonymity (see Section 
5.2). Data interchanges are greatly facilitated by interoperable systems working to an agreed 
technical standard or standards. 

Dependent on the relative numbers of EV owners following Use Case 3 versus those adopting 
Use Cases 1 and 2, the technical requirements for the provision of system capacity could be 
significantly greater requiring much higher investment in, and operational costs, of the traditional 
electricity infrastructure, which are all costs that will be passed on to customers.  

2.3.5 Maintain owner privacy 

Required to enable Use Case 1, 2 and 3 
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These use cases hinge on technology and data to deliver value.  Interoperability and integration 
relies on data, algorithms and analysis implemented within the technology of owners’ smart 
devices, and within the IT and control systems of the electricity infrastructure.  This data is 
developed between, and transmitted across, infrastructure owned by many companies and users. 

In order to protect customers’ data privacy, all relevant data and communications need to be 
appropriately designed for security, privacy and resilience. Given the potentially large number of 
manufacturers and service companies providing services for millions of end customers and EV 
owners, ensuring that all systems and data adhere to appropriate standards will be a very 
significant challenge.  The basic data security, privacy and resilience will need to be built in, by 
design, for all processes end to end, which implies a level of technical co-ordination that is absent 
in the current arrangements, and for which no obvious framework exists.  

2.3.6 System Resilience 

Required to enable Use Case 1, 2 and 3 

The use cases described in this document are focused on the benefits and opportunities that the 
smart operation of EVs bring to their owners and to the providers of EV related services.  The 
expected growth of EVs also presents challenges to the established electricity infrastructure.  As 
mentioned in Section 2.1 above, the synchronised behaviour of large numbers of EVs whilst 
connected to charging stations has the potential to destabilise the national power system unless 
appropriate action is taken to mitigate this risk.  

In addition, the behaviour of smart devices has the substantial potential to change how power 
system events, such as blackouts, unfold and how their recovery is dealt with. For example, 
following a local or widespread blackout, communications, including the internet, are likely to be 
unavailable.  If power is restored without some prior consideration, every EV that is connected to 
a charging station is likely to simultaneously commence recharging, resulting in a significantly 
higher than normal load on the system at a time when the system may be less resilient than 
normal.  Furthermore, the possible future electrification of heat would only exacerbate this issue.  
This is likely to cause other immediate problems, ranging from simple overloading of local (or 
regional) networks to the sort of destabilisation referred to in Section 2.1 during restoration. 

Maintaining system resilience in a world with large numbers of EVs and other smart technologies 
will require careful planning and consideration if these risks are to be mitigated.  It will necessitate 
coordination between the power system and the providers of these technologies, on an on-going 
basis and, given the importance of the issues at stake, there will need to be mechanisms to ensure 
agreed standards and operating policies are implemented. 
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2.4 Implication of enabling the Use Cases in today’s system infrastructure 

It is likely that much of the required functionality would be achieved in some form through today’s 
methods. However, it is unlikely that it would be complete, achieved in a timely way, nor include 
all the necessary coordination across the wider stakeholder community.  There would be 
significant risk that, due to the complexity of the problem, a first-time solution would not be 
complete or efficient and today's change governance mechanisms do not have the agility to quickly 
test and iterate to provide a viable way forward.  

Failing to achieve all the coordination described in Section 
2.3 with all the necessary stakeholders will mean that either 
EV owners will not be able to enjoy the full potential of their 
vehicles, or it will be necessary to increase the capacity of 
the power system to cope with the unmanaged demands 
created by EVs charging.  This would require both 
increased network and generation capacity and would limit 
the ability to maximise the use of the installed renewable 
generation capacity, adding significantly to both costs and 
the difficulties of managing carbon emissions.   

Furthermore, even if most of the co-ordination described in Section 2.3 was achieved, it is likely 
that the difficulty of making changes to the resultant technical and market framework would make 
it impossible to develop further the arrangements in an efficient or responsive way.  If GB 
customers are to reap the potential benefits of the expected rapid and far-reaching developments 
in smart technologies, it will be essential that the industry’s technical and commercial 
arrangements are able to keep pace.   

It is likely that much of the 
required functionality would be 
achieved in some form through 
today’s methods. However, it is 

unlikely that it would be 
complete, achieved in a 

timely way, nor include all 
the necessary 

coordination across the wider 

stakeholder community 
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3 Enabling Frameworks – an agile, iterative, inclusive, transparent solution 

Section 1 described the need for new functionality in the power system and the complexity and 
barriers to implementing this in today’s power system governance and landscape. These points 
were further illustrated in the examples in Section 2. From this, the FPSA programme concluded 
that there is a need for a new approach to governance that is inclusive, agile transparent and 
Whole System.   

The FPSA programme has proposed a new governance approach, called Enabling Frameworks. 
Enabling Frameworks provide a process to develop change solutions and liberate innovation 
across the Whole System, covering policy, regulatory, commercial, technical and societal 
domains. Enabling Frameworks are not solutions in themselves but seek to support identification 
and implementation of solutions through enabling relevant potential solutions to be considered in 
the process of finding the best way forward. This will support a competitive market and deliver the 
best value to end users and reduce the opportunity for any single party to behave in a non-inclusive 
way. 

This section summarises the Enabling Frameworks concept and highlights the ways in which it 
provides an inclusive, transparent, iterative and agile governance approach.  

3.1 Summary of the Enabling Frameworks concept 

The diagram below summarises the Enabling Frameworks process.  

 

Figure 2 

 

 
 

User needs 
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Stakeholder Network Interested Stakeholders 
Drive the Changes 

Several Enabling Frameworks operate in parallel, each focused on a specific topic 

Each Enabling Framework operates on a continuous basis where changes are fed back to support future thinking, 
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The key features of this process are as follows (referencing the numbers in the diagram): 

1. The involvement of stakeholders drives the development of solutions throughout the 
process.  Stakeholders from across the Whole System, including the existing power 
industry, new players, and parties with interests on both sides of the meter, are included 
and supported in their involvement.  

2. The process starts from the identification of customer needs, which are used to 
determine the functionality that is needed in the power system to meet these needs. Each 
area of new or changed functionality will be the focus of an Enabling Framework and 
several Enabling Frameworks will operate in parallel. It is likely that Enabling Frameworks 
will focus on one or more of the thirty-five new functions identified by FPSA in previous 
work11. 

3. The preparatory work is a key step to setting up an Enabling Framework, ensuring 
that the relevant background information is collected on the topic and its context within the 
Whole System landscape. A stakeholder group is formed for each Enabling Framework 
and the background research is curated and issued to bring the stakeholders to the same 
level of understanding, supporting the accessibility of the process.  

4. Each Enabling Framework operates on a continual basis where solutions are 
discussed and developed by the stakeholder group. Solutions from across all of the 
Enabling Frameworks are considered in a Whole System context by the Enablement 
Organisation, see point 5, before decision and implementation. Changes are fed back into 
future thinking, enabling the solutions to be iterated and the system to be agile to change. 
The Enabling Framework is only closed where 
there is no longer a need for the associated 
functionality, for example, it is superseded by a 
new Enabling Framework.  

5. The process is supported by an Enablement 
Organisation; an impartial body, responsible 
for facilitating and coordinating the Enabling 
Framework activities. It will need to be 
equipped with the skills to provide strategic, 
Whole System input and coordination, to 
facilitate stakeholder engagement and 
collaboration, support conflict resolution and 
decision making, and provide links to enable 
change implementation.  The Enablement 
Organisation has authority for decision making 
by considering the recommendations of the 
stakeholder network, making necessary 
decisions, and supporting their implementation. 

The Enabling Frameworks concept provides agile, 
iterative, transparent and inclusive governance that 
enables all stakeholders to drive the development of an 
emergent Whole System architecture (see box 
opposite). Development of this emergent Whole 

                                                
11 The FPSA Functions are reported in detail in the FPSA2 deliverables, 

www.theiet.org/sectors/energy/resources/fpsa/fpsa-future-system-challenges.cfm 
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System architecture is an essential underpinning activity, continually adapting to emerging 
change, opportunities and risks. The new change governance approach is not about greater 
regulation; it is expected to reduce regulation over the Whole System by moving towards principle-
based governance (see box on previous page).  

3.2 Inclusive: Enabling Frameworks enable Whole System stakeholders to drive 

solutions  

The focus of the Enabling Frameworks concept is to enable Whole System solutions to support 
development of new or changing functionality by all relevant stakeholders. Within the Enabling 
Frameworks approach, an identified need for new system functionality is considered by a 
stakeholder group. This group is open to including the full range of stakeholders, covering all 
relevant aspects, sectors and interests (e.g. both sides of the meter, other sectors such as 
transport and communications, and new services and business models, as relevant to the topic to 
be addressed).  

The process will be accessible to enable quality engagement from small and emerging groups 
and organisations, as well as larger established parties. Stakeholders will be provided with curated 
introductory information tailored to the specific functionality to be worked on and digital tools will 
be used to support collaborative work, discussion, and decision making, supported by the 
Enablement Organisation. The intention is to ensure that the stakeholder group has sufficient 
breadth to deliver a robust, equitable outcome. It is recognised that some stakeholders may 
choose not to be involved.  

3.3 Agile: Enabling Frameworks can quickly react to changing opportunities and risks  

An essential aspect of a new energy system governance approach is the ability to react to changes 
in the wider energy system landscape, such as the emergence of new opportunities or risks, new 
business models, and innovation. This agility is built into the Enabling Frameworks approach, with 
reference to an established project management approach known as ‘Agile’12, which supports the 
requirement for an iterative, transparent, inclusive and agile process which can adapt to change.  

The Enablement Organisation supports agile solution development, provides the Whole System 
view, and also provides ongoing ‘horizon scanning’ to identify changes in the wider energy system 
landscape that should be fed into existing Enabling Frameworks, or potentially to identify new 
functionality that requires a new Enabling Framework to be established.  

The use of the Agile methodology ensures timely and robust accountability of those involved in 
the stakeholder network and produces results more efficiently and quickly. For example, there is 
less need for a separate public consultation as a consecutive task, as public input is being gained 
as a continuous part of the process.  

3.4 Iterative: Enabling Frameworks develop solutions iteratively for continual 

improvement 

Agile methods embed an iterative approach, to support the development of initial solutions quickly 
and to iterate towards optimised solutions. In an Agile methodology, large, complex and high-risk 
projects are broken up into small time steps (or ‘sprints’), in which an initial version of the solution 

                                                
12 Explanation of Agile: https://linchpinseo.com/the-agile-method/ 

https://linchpinseo.com/the-agile-method/
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is developed to deliver results very quickly, which is then iterated to further refine and adapt to 
changing inputs and needs.  

Within Enabling Frameworks, the stakeholder group will develop a version of the solution within 
each sprint, including identification of gaps and limitations. As this is iterated, it will reach a point 
where it can be implemented, potentially with support of targeted demonstration and testing. The 
solution continues to be subject to iterations that consider the learning from the implementation as 
well as other wider landscape change.  

3.5 Transparent: Enabling Frameworks includes transparent, fair decision making  

It is vital that the process of solution development and change implementation is transparent to 
ensure that it is fair and balanced and to avoid biases influencing decisions. This transparency is 
ensured by the Enablement Organisation, which coordinates the stakeholder discussions and 
solution development, including making sure that the right parties are involved in discussions, 
voices are being considered, and conflict is resolved fairly.  

Additionally, the Enablement Organisation provides strategic input and perspective across the 
Whole System, taking into account a complete view of all Enabling Frameworks operating in 
parallel, and all layers of the Whole System including technical, market, digital and regulatory. This 
enables solution development to be within the context of this Whole System view and ensures that 
unintended consequences are minimised throughout implementation. The transparent process 
and results will allow visibly greater openness and inclusivity, which will encourage innovation and 
drive even better solutions. 

3.6 Transition to Enabling Frameworks 

 

Figure 3 – “Stairway to Change” 

 

The transition to Enabling Frameworks has been designed to operate in tandem with the current 
change processes such that there is an orderly approach that builds confidence and trust in the 
new change management framework. Any new approach is bound to need a period of transition 
and bedding in as all stakeholders gain insight into the process.  Enabling Frameworks will bring 
the various parties, from both sides of the meter, into a transition process where they have equal 
opportunities to shape the outcomes as well as the rules of the process.  This will allow adaption 
and course direction changes to be easily adopted as part of the iterative learning process.  The 
inclusive stakeholder engagement will be a step change from the current approach and will allow 
Enabling Frameworks to gain the respect of all without enforcement or more regulation. 
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The key to success in transition is providing sufficient transparency and inclusivity to build 
confidence for incumbents, new players, government and regulators alike. The transition of 
accountabilities, roles and responsibilities, conflict resolution and funding decisions needs careful 
consideration as part of the change process. The ‘stairway to change’ shown in Figure 3 
demonstrates that the change process has been designed as a smooth process rather than a ‘big 
bang’ change.   

3.7 Benefits of the Enabling Frameworks Approach 

The Enabling Frameworks approach will deliver material benefits over the current change and 
governance arrangements. It was developed from a set of principles13 that were judged to 
characterise an effective change and governance model. A number of these principles are used 
here to show how Enabling Frameworks deliver real betterment over the status quo. 

3.6.1 Enhance coordination and facilitation 

The benefits of the Enabling Frameworks approach relating to coordination and facilitation are of 
particular significance. The Enabling Frameworks approach: 

• eliminates the siloed structure of the current change and governance arrangements; 

• allows coordination across the Whole System covering technical, commercial, governance 

and society’s needs; and importantly  

• reaches across the customer’s meter to allow coordination between the power system and 

the customers it is designed to serve. 

This facilitates true Whole System solutions to be delivered in a coordinated way; this is largely 
impracticable with the current arrangements. It is expected that the centre of gravity for change in 
the power system will be on the customer’s side of the meter, so it is vital for the change and 
governance arrangements to extend into this domain to deliver value to customers. It is important 
to understand that coordination, change management and governance does not mean greater 
regulation on the customer’s side of the meter. Indeed, many reports have indicated that less 
micromanagement regulation on either side of the meter might be beneficial. Principle-based 
regulation in other sectors has been shown to increase competition and reduce the overhead of 
regulatory monitoring. 14   

3.6.2 Support and harmonise technical and economic evaluation 

The siloed structure of today’s arrangements ensures that technical and economic challenges are 
difficult to join up. This builds the risk of sub-optimal outcomes into the change process.  

A basic principle of Enabling Frameworks is that proposed changes are evaluated across 
technical, economic and market domains to ensure that the solutions developed work effectively 
across them. They also extend beyond the traditional electricity sector into digital and consumer 
product domains which are key drivers of change. 

                                                
13 https://www.theiet.org/sectors/energy/resources/modelling-reports/fpsa-challenge-7.cfm  
14www.lse.ac.uk/collections/law/projects/lfm/lfmr_13_blacketal_191to206.pdf; 
https://media.nesta.org.uk/documents/the_impact_of_regulation_on_innovation.pdf ; 
https://www.nesta.org.uk/blog/anticipatory-regulation-10-ways-governments-can-better-keep-up-with-fast-changing-
industries/  

https://www.theiet.org/sectors/energy/resources/modelling-reports/fpsa-challenge-7.cfm
http://www.lse.ac.uk/collections/law/projects/lfm/lfmr_13_blacketal_191to206.pdf
https://media.nesta.org.uk/documents/the_impact_of_regulation_on_innovation.pdf
https://www.nesta.org.uk/blog/anticipatory-regulation-10-ways-governments-can-better-keep-up-with-fast-changing-industries/
https://www.nesta.org.uk/blog/anticipatory-regulation-10-ways-governments-can-better-keep-up-with-fast-changing-industries/
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3.6.3 Innovative – accelerate decisions and support system change 

It is uncontroversial to state that the existing change and governance arrangements are slow. 
Simple changes can take many months and more complex changes take many years. The 
Enabling Frameworks approach has the potential to deliver much faster change. Innovative, agile 
practices are embedded in the approach combined with communications tools that connect 
stakeholders more effectively. This allows change development and decision making to be 
delivered faster. 

3.6.4 Stakeholders integrated into the change process 

Across today’s power sector change governance is split into silos, which are inclusive of many 
stakeholders.  Equipment that is owned by customers and connected within their premises is 
governed by very little in its operation, although its design and manufacture is governed by a 
complex web of requirements, including national and international standards.  On the utility side 
of the meter there are the existing licences, codes and their administrators.  All governance 
regimes will have some internal view of how open and inclusive they are, but the reality is that 
they are dominated by larger or incumbent parties and it is difficult for smaller parties and new 
entrants to even understand the landscape, let alone influence it.   

In contrast the Enabling Frameworks approach is driven by the need of any party that is seeking 
change. It is a guiding principle for Enabling Frameworks to be inclusive and transparent.  Enabling 
Frameworks would reach right across this whole landscape, from end to end, as appropriate to 
the scope of the functions in each Enabling Framework.  The Enabling Framework, supported by 
the Enablement Organisation, would supplant codes and their administrators in the energy 
industry and provide appropriate tailored resources for the governance environment on the 
customer’s side of the meter.  This would provide a single point of entry for all stakeholders of any 
size or role and will encourage innovators and entrepreneurs to engage.  

3.6.5 Maximise synergies 

The Enablement Organisation is able to take a 
‘helicopter’ view of the Whole System functionality; 
there is no equivalent capability in the existing 
arrangements. This allows it to identify synergies 
that have the potential to deliver added value. It 
also allows conflicts to be spotted that might result 
in unintended and unwelcome outcomes. 

There is an expectation that having established the 
Enabling Frameworks approach for electricity it can 
be extended to other vectors so that value can be 
extracted from additional synergies.  

3.6.6 Ongoing feedback and learning 

One of the responsibilities of the Enablement Organisation will be to capture learning from the 
work of the Enabling Frameworks, to use it to build a corporate memory and use it to inform future 
work and stakeholders.  

The combination of all these benefits makes a compelling case for the Enabling Frameworks 
approach.  

The Enabling Frameworks process 

reaches across the Whole-
System landscape, from end to end, 

as appropriate to the scope of the 
functions in each Enabling Framework. 
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4 Enabling Frameworks as applied to the Electric Vehicle examples 

In this section, the example use cases summarised in section 2.2 are used to illustrate the 
Enabling Frameworks approach proposed by FPSA.  

4.1 Enabling Frameworks Process for EV Use Case 

The diagram below introduces some of the ways in which the Enabling Frameworks process can 
be applied for the use case examples. Note that the details given are illustrative only, and the full 
implementation of these use cases would include considerably more user needs, stakeholders 
and change solutions.  

 

Figure 4 

 

4.2 Enabling the Use Cases with Enabling Frameworks 

The requirements of each use case are described in Section 2, and are listed again below: 

• Interoperability and integration between devices  

• Service mechanisms suitable for domestic devices  

• Time-of-use or real-time domestic prices 

• Provide the required capacity for unconstrained charging 

• Maintain owner privacy 
• System resilience 

To give some examples, the full implementation of these requirements would include, amongst 
others, delivery of functionality in these FPSA functional areas: 

User need 
identified Stakeholder 

group formed 
Change 

development 
Decision/ 

Implementation 

Enabling 
Framework  

Research and 
data collection 

Preparatory 
Work 

Example needs:  
• To be able to optimise 

operation of devices within 
premises  

• To have access to a variable, 
cost-reflective tariff 

• To be able to access system 
services 

Owner needs are developed 
to define missing functionality 
that must be established to 
enable the need.  

Each area of functionality is 
the focus of an Enabling 
Framework.  

Gathering background 
information such as: 
• Charger standards 

• EV-related projects and data 

• Interoperability regulation 
Stakeholder candidates 
include: 

• EV/charger service providers 

• Customer representatives 

• Aggregators 

• Local network operators 

• EV makers 

• etc 
This work is led by the 
Enablement Organisation.     

Change development example: 
• Standards to ensure interoperability, 

with associated deployment approaches 
and impact assessments.  

• Customer-focused tariff templates and 
instructions for adoption  

• Solution creation is driven by the 
Stakeholder group, supported by the 
Enablement Organisation.  

Decision implementation through: 

• Considering input from all Enabling 
Frameworks, and across the Whole-
System emergent architecture 

• Linking to key organisations such as 
Government and Regulators 
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• Develop markets to support customer aspirations 

• Enable and execute system operator interventions 

• Form the best view of the state of the electricity system 

A number of Enabling Frameworks would be created that encompass these areas. For example, 
each of these areas could be a focus for an Enabling Framework, each contributing some aspect 
of functionality that enables the full capabilities of EVs to interact with the electricity system.  Each 
Enabling Framework would use an iterative process to incrementally refine the functionality, with 
strategic and Whole System input from the Enablement Organisation.   

The existing independent governance of the industry codes would be replaced by the Enabling 
Framework process, and the complex landscape of product standards would be harnessed to 
support the functions that are the focus of each Enabling Framework.  The Enabling Frameworks 
would either select existing options, drive new changes through existing governance mechanisms, 
or create new coordination agreements where existing standards either do not exist or need to be 
supplemented or bypassed. 

The stakeholders for the Enabling Frameworks would clearly need to include experts in EV 
technology, customers and customer advocates, experts in the areas that used to be the preserve 
of the industry codes, and technical experts for the areas covered by product and other 
international standards.   

4.2.1 Enabling interoperability and integration between devices 

Required to enable Use Case 1 and 2 

Seamless integration between devices to deliver what customers want and expect requires that 
providers of services through those devices and the device manufacturers have a shared view of 
what can or should be achieved.  The development and maintenance of this view needs 
coordination between many parties.  From an energy perspective, the Enablement Organisation 
has a key responsibility to help articulate this view between stakeholders and to coordinate its 
continuous evolution.  

There would be a significant number of Enabling 
Frameworks that enable the integration of devices within the 
Whole System.  Involving all relevant parties in the Enabling 
Frameworks process to co-create solutions will ensure that 
devices are designed and operated such that manufacturers 
and other stakeholders can deliver the maximum benefits to 
customers either in terms of functionality or value. Enabling 
Frameworks will in some cases replace existing codes and 
standards, but in other places are expected to be an overlay 
to existing standards arrangements. 

4.2.2 Enabling service mechanisms suitable for domestic devices 

Required to enable Use Case 2 

This requirement is an extension of the requirements described in Section 4.2.1, whereby the 
relevant Enabling Frameworks include specific consideration of and interaction with the relevant 
commercial approaches.  This allows the technical capabilities enabled for Use Case 1 to be 
valued commercially, traded and remunerated.  As Section 2.3.2 outlines, there will be significant 
exchange of data, prices and signals between an individual EV, its domestic environment and the 
rest of the Whole System.  However, the broad approach and benefits of Enabling Frameworks 
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remain the same, but now including more commercial and data exchange functionality within their 
scope. 

4.2.3 Enabling time-of-use or domestic real-time prices 

Required to enable Use Case 1  

The Enabling Frameworks encompassing the FPSA market and commercial functions would 
provide the two key prerequisites of domestic real-time prices: the modification of electricity 
industry charging rules and also the commercial and technical framework for making real-time 
prices available for EVs and smart chargers to automatically react to.  

The agile methodology of Enabling Frameworks will support rapid progress across all the areas 
to implement a basic functionality that can be refined through the continuing operation of the 
Enabling Frameworks.  This will be in direct contrast to the situation today where there are multiple 
commercial codes to change within the electricity industry, and no direct tie up with many of the 
stakeholders who could or should benefit from these developments. 

4.2.4 Enabling unconstrained charging 

Required to enable Use Case 3 

The additional capacity required to enable this requirement, as described in 2.3.4, will partly be 
delivered using smart grid technologies and additional generation capacity. For this to be 
achieved, particularly in a low-carbon and optimised way, requires innovation and change within 
the power system. The Enabling Frameworks concept includes inherent capability to deal with 
innovation and development of new approaches and techniques as it ensures that the system is 
always open to beneficial change.  

4.2.5 Maintain owner privacy 

Required to enable Use Case 1, 2 and 3 

Cyber security and privacy are significant areas of focus in general and the wider electricity 
industry will be bound by relevant data, security and privacy laws, codes of practice etc.  As such 
these considerations form part of the Whole System view across all Enabling Frameworks.  

The Enablement Organisation will have the responsibility to ensure that the Enabling Frameworks 
are provided with key strategic and Whole System perspective input, to ensure that the solutions 
and recommendations coming from each Enabling Frameworks are compatible with each other, 
and with the emergent Whole System architecture, and ensuring that there are no weakness or 
discontinuities from a Whole System perspective in applying the rules and requirements. This 
includes many cross-cutting topics including cyber security, customer protection, health and safety 
and environmental protection.  

4.2.6 System resilience 

Required to enable Use Case 1, 2 and 3 

The most challenging aspects of system resilience relate to events that only rarely happen – but 
they need to be planned for.  In the past the behaviour of electricity demand across the country 
could easily be predicted and planned for.  This position is changing: demand is becoming smart 
and far less predictable and there is an already large and growing quantity of autonomous 
generation connected to distribution networks.   

The functions referred to in this Section 4.2 already go some way to deal with these issues, but 
additional thought is needed as to the appropriate level of planning for all contingencies that can 
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befall the future electricity system. One Enabling Framework would be established to consider 
aspects such as black start – functionality that currently exists in the system, but which will be 
significantly and adversely affected by the falling load factor of gas fired generation and the 
introduction of EVs and other smart and controllable loads and generation. The Enabling 
Frameworks would inherently include input and collaboration with the wide range of stakeholders, 
including providers of EV and smart home services that would be a significant driver for the need 
to change, and could form a significant part of the future solution.  

Whole System coordination and change is particularly important with this requirement, as it has 
impacts on all elements, far beyond the issue of EVs.  Some aspects of resilience, for example 
protection against unhelpful group behaviour (as described in 2.1 above), may be part of the Whole 
System architecture thinking and strategic view provided by the Enablement Organisation to all 
Enabling Frameworks.   

4.3 Summary of the benefits of adopting Enabling Frameworks 

The Enabling Frameworks concept embeds the capability for agile, iterative, transparent and 
inclusive change development and implementation within the governance structure. The focus is 
on stakeholders collaborating and co-creating solutions 
that can be integrated into a Whole System emergent 
architecture, the overall integrity of which is being assured 
through an independent and competent body.  

The result of using the Enabling Frameworks process is 
that: 

• Solutions are optimised and appropriate, as 
they have been built with input from the full range 
of relevant stakeholders, and within the Whole 
System context.  Hence solutions are optimised when considering value across the Whole 
System.  This will allow, for example, EV owners and providers of services to EV owners 
the ability to extract maximum value from EV ownership. 

• Solutions are developed more quickly through the agile process where short time steps 
drive iteration to an optimal result, and built-in stakeholder engagement reduces the need 
for sequential consultation and review. This allows all parties to reap the benefits of 
reacting quickly to changes in the wider landscape, and ensures that new capabilities and 
services are delivered promptly.  

• Implementation of solutions is more coordinated, as stakeholders are already bought 
into the solution, and the Enablement Organisation has the responsibility to ensure that 
holistic Whole System solutions are developed and ensures the engagement of key bodies 
to that end, including Government and regulations.  This will ensure, for example, that the 
full benefits of flexibility inherent in electric vehicles can be released. 

• Solutions can be promoted that are inhibited by today’s change governance, i.e. 
allow all stakeholders and customers to develop ideas and services that run counter to the 
outdated power sector rules laid down at the end of the 1980s; to develop value 
propositions that are not grounded, or have to fit, within the old sector market model. 
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5 Opportunities for industry and the wider economy 

The opportunities that the energy transformation presents are immense, not just for the power 
system but for national, regional and local economies as well as creating new high value jobs, 
export opportunities and new businesses of scale. 

The relationship between international, national, regional, local and hyper-local energy 
management is changing. The built environment, transportation solutions and agriculture are just 
a few of the sectors treating energy, and especially electricity, heat and cooling, as a new 
competitive advantage to increase efficiency, delight customers and deliver best value returns. 

Technical challenges to our current ability to implement holistic approaches in a timely manner 
have led to the development of Enabling Frameworks. The digital revolution gripping the entire 
industry, combined with ever expanding aspirations of society, offers a real opportunity to 
transform the way change is managed in the regulated industry and embrace the innovative 
capabilities on the demand side. As with any change, it is anticipated that some organisations will 
be more resistant than others, but change is inevitable and Enabling Frameworks welcome 
participation from stakeholders at any point in their own organisational transition. 

The breadth of the skills, competencies, experience and innovation required to deliver the 
transition for the industry represents a huge opportunity not just for those entering the work place 
from school, college or university but for those that have relevant and important experience and 
knowledge from other walks of life to integrate with the new technologies and business models. 
The Enabling Framework process could also be a valuable concept to export in much the same 
way as quality processes have made the USA an exporter of Sigma 15 techniques and knowledge. 

Whole System integration and coordination (i.e. not stifling 
innovation) is a pre-requisite for ensuring that Britain's 
businesses have the best environment to deliver for the 
domestic market and build great export opportunities. 

5.1 Local Economic Opportunities 

The GB regional devolution and localism agendas have 
started to intersect with energy management. This 
increasing trend towards decentralisation of energy 
generation has recently been reflected in National Grid’s 
Future Energy Scenarios 201816, with the ‘level of 
decentralisation’ presenting itself for the first time in the framework as a key axis along with ‘speed 
of decarbonisation’. The scenario of ‘Community Renewables’ represents the most extreme view 
of more than 50% of distributed capacity by 2035 alongside more traditional centralised 
production. Indeed, some players believe the economics of energy is becoming increasingly local 
and energy production through renewables is particularly sensitive to geography. The latter means 
that both urban and rural opportunities exist and are required in the mix. 

In practice, we are seeing energy as a key pillar of the ‘smart cities’ agenda along with adjacent 
sectors of transportation and built environment. At a community level we are seeing Local 
Enterprise Partnerships and councils involved alongside commercial players, bringing swathes of 
new stakeholders from local communities to the energy sector.  Some are at a project level - the 

                                                
15 Six Sigma is a set of tools for process improvement introduced by Motorola and adopted by General Electric 
16 http://fes.nationalgrid.com/fes-document/ 
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Sharing Cities Programme at Royal Borough of Greenwich working with Kiwi Power on residential 
demand-side response. Others, such as Energy Capital in the West Midlands, are at a much wider 
geographic and policy level and view energy as core to a local industrial strategy and the benefits 
of locally influencing the £8bn per annum spent on energy services in the region. Enabling 
Frameworks are essential as an inclusive mechanism to ensure that new entrants can begin to 
engage in the energy sector and shape local economic outcomes. 

5.2 Digital Opportunities 

The Fourth Industrial Revolution17, where we see the convergence of physical and digital 
infrastructure, is at an early stage of maturity in the power sector. However, the challenge of 
maturity and adoption represents an opportunity ripe for acceleration. Energy is an important 
sector which is impacted by 3 of the 4 Industrial Strategy Grand Challenges: i.e. Clean Growth, 
Future of Mobility, AI and Data Economy. 

As the number of stakeholders and assets increase in decentralised service scenarios, the 
complexity that arises lends itself well to platform business models that facilitate transactions 
between multiple parties (examples from other sectors include Uber and Airbnb). The revolution 
that has started in transport, hospitality and other areas is starting to happen in energy. Future 
opportunities for selling more than kWh; energy-as-a-service, energy management as-a-service, 
mobility as-a-service, in fact everything as-a-service are abundant, but the path to commercial 
realisation is currently stifled as the rate of change for technology and business model innovation 
outpaces changes in governance and regulation. 

These new business models are often fuelled by data, giving rise to the importance and the 
intangible value of the data asset alongside the physical asset. Current business models are 
largely predicated on the human consumer, but in the future with the rise of digital assistants 
powered by artificial intelligence, many opportunities exist in the machine economy as devices in 
a smart home start to communicate and transact independently from human intervention. 

Digital platforms in many industries are served by physical architectures that do not take part in 
the value created e.g. Airbnb and Uber. Enabling Frameworks ensures that the physical, market 
and digital architectures for power systems remain coherent while pushing the boundaries of 
digital innovation.  

5.3 Skills and Export Opportunities 

The energy agenda is a global one and similar trends to those in GB are happening in every 
country across different timescales driven by national and political agendas. Managing the 
relationship between various interfaces across energy, built environment, agriculture, industry, 
commerce, finance and the digital domain is complex and requires a ‘neo-generalist’18 approach 
– one which recognises specialist expertise, but also a multi-disciplinary one that can synthesise 
and rationalise across domains. These skills will become critical in the more complex and 
integrated world where energy is heading. UK Industrial Strategy is committed to providing 5 
foundations for a productive economy including people, ideas and business environment. 

                                                
17 https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/ 
18 https://richardmartinwriter.com/the-neo-generalist/ 
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The UK has a plethora of innovative start-ups aligned through various associations such as The 
Association for Decentralised Energy (ADE), BEAMA, the Renewable Energy Association (REA) 
and Energy Unlocked. The domestic market has the ability to grow and export capabilities. 

Enabling Frameworks can accelerate the testing of new ideas through iterative processes to bring 
them to market realisation earlier in the UK than elsewhere, thus giving competitive advantage to 
UK SMEs across the export market. 
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6 Enabling Frameworks – Current Landscape and Future Direction 

The FPSA programme has been developed to be both informative and robust in its evidence base. 
The FPSA team is also aware of the vast amount of work that others have been involved in during 
our journey. In most cases these have been referenced and drawn on where best practice and 
new learning can be integrated into FPSA evidence building.  The FPSA team recognise that, for 
example, the following work/project areas form the contemporary context of FPSA development 
and thinking: 

• National Grid’s Independent System Operator development; 

• The EV and Energy Data Task Forces; 

• The Clean Growth Strategy; 

• The ENA’s Open Networks project; 

• BEIS’s Smart Energy Action Plan; 

• Ofgem’s Innovation Link; 

• BEIS & Innovate UK’s Industrial Strategy Challenge Fund: Prospering from the energy 
revolution. 

There are many areas of intersection and overlap between these projects, and others, with the 
FPSA activity. The FPSA project is trying to ensure that true Whole System perspective and 
analysis is considered in all of these projects.  FPSA is providing insight into how all these projects 
affect the Whole System. 

The FPSA programme itself has been designed to build on each of the different phases from its 
inception;  

• IET Power Network Joint Vision;  

• FPSA1 (the need for new or enhanced technical functionality);  

• FPSA2 (understanding the impact of market structure governance) on the technical and 
commercial ability to deploy the new or enhanced functionality); 

• FPSA3 (the current phase - evaluating and offering detail on how the Enabling Frameworks 
could operate).  

Figure 5 shows the FPSA programme timeline.  FPSA and the Energy Systems Catapult are 
building an innovation programme aligned with the thirty-five functions.  FPSA aims to engage 
with relevant sector demonstrations to provide practical support and advice on Whole System 
challenges. FPSA will also provide independent expert advice to government and industry on the 
sector’s progress in developing capabilities within the thirty-five functions on an on-going annual 
basis. 
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Figure 5 

 

FPSA and the Energy Systems Catapult are building an ‘operational toolbox’ of innovation projects 
that will be needed in the deployment phase. An example of this is running a desktop study of an 
EV use case against the Enabling Frameworks process to provide experience of how the process 
can improve on current frameworks.  

The Sector Demonstration phase is seen as an opportunity to prove the operation of the FPSA 
work in practice and show it operating within a ‘real world’ practical application. This approach is 
in contrast to a demonstration pilot that is manufactured and does not have the real-world barriers 
and realities that the Enabling Frameworks process will normally encounter.  

The next steps for FPSA provide a number of different routes due to the nature of how the 
demonstration process is implemented. Possible approaches are considered below: 

• Public funding – there are many publicly-funded demonstration projects that could be seen 
as a useful testbed for Enabling Frameworks e.g. Industrial Strategy Challenge Fund 

• Private funding – a number of very large privately funded projects may benefit from 
capturing the challenges and barriers that can demonstrate why Enabling Frameworks are 
needed and offer potential ways to overcome those barriers using the FPSA methodology. 

• A mixed approach – the blend of private and public funding is seen as the most likely to 
deliver a proportionate delivery in terms of project risk and engagement from the public 
sector. A number of local authorities are currently challenged with projects that they need 
implemented to achieve their local growth targets but are constrained by energy 
infrastructure. These areas would be a perfect fit to demonstrate the agile, inclusive and 
transparent approaches that Enabling Frameworks could deliver to address these 
challenges more quickly. 
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Whichever approach is implemented, the key to success will be for governments and 
regulators to be fully engaged to learn the benefits first-hand and also to provide confidence 
to the parties involved that the recommendations that evolve will be acted upon. 
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7 Conclusions and Next Steps 

The power system in Britain is undergoing radical transformation. The FPSA programme is 
working to support this transformation in order to serve the needs of individuals, communities, 
industry and society. The key conclusions of the FPSA projects (FPSA1, FPSA2 and FPSA3) are:  

• There is a need for substantial additional power system functionality to meet future 
requirements. Much of this functionality has Whole System impacts and will involve 
multiple parties to develop and implement new solutions; 

• Today’s governance arrangements are not adequate to implement this additional 
functionality effectively and in a timely manner; 

• New governance arrangements need to be more agile, transparent, inclusive, and 
iterative to efficiently facilitate the development and delivery of this additional functionality 
and to remain fit-for-purpose in a continuously evolving Whole System landscape; 

• A new approach to governance has been developed by the FPSA programme, called 
‘Enabling Frameworks’. The approach is managed and coordinated by an ‘Enablement 
Organisation’. 

The Enabling Frameworks concept has been the focus of FPSA3. An Enabling Framework is a 
process of facilitated stakeholder engagement that allows the functionality of the Whole System 
to be enhanced or extended to meet user needs. The new or extended functionality could result 
in technical, market or regulatory change. Enabling Frameworks offer significant benefits 
compared with today’s change and governance approach: 

• A Whole System approach, extending into homes and businesses and including the 

power networks and systems; 

• Co-ordination and engagement with the whole range of relevant stakeholders; 

• Applies agile techniques facilitated by digital tools and techniques to deliver change 

solutions more quickly, and support iteration to an optimised outcome; 

• Overcomes barriers, including silos between power sector bodies, and disconnects 

between power sector standards and wider industrial and digital standards bodies. 

The work of the FPSA programme has highlighted the importance of acting now to ensure that 
Britain's power system can adapt to address the complex and uncertain demands that will be 
placed on it in the period to 2030 and beyond. Progress is starting to be made. For example, the 
ENA’s Open Networks programme, the Smart Systems Forum, and innovators and new 
businesses developing new approaches all the time.  

It is vital that our change and governance arrangements can efficiently facilitate the transformation 
that is required. The FPSA programme recommends: 

• Working to establish an industry-wide consensus on essential Whole System 
coordination and the mechanisms to achieve it; 

• Continuing to promote the need for the FPSA programme's thirty-five functions and act 
as a catalyst for their urgent development and delivery; 

• Working with BEIS, Ofgem and other stakeholders, and through energy sector initiatives, to 
help realise a more agile change and governance approach for the future power system;  

• Adhering to the principle that a new governance approach must be accessible, flexible 
and fit for purpose so that increasingly dynamic change can be coordinated effectively; 

• Considering Enabling Frameworks as a basis to be explored for this approach; actively 
seeking opportunities to work with others to evaluate their merits and clarify how they could 
be integrated within overall sector governance. 


