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1 Summary 

On November 19th, 2019, UK Power Networks hosted a meeting with representatives from 

the UK electricity generation and storage industry to get feedback and be challenged on 

current modelling and forecasting work being performed on generation, storage and 

flexibility by Element Energy on behalf of UK Power Networks. A large scope of generation 

technologies and flexibility use cases is considered as part of this work. However, industry 

representation at the roundtable session included large scale generation/storage 

developers, grid connections managers, and distributed generators. As such, the material 

discussed, and noted in this report, was prioritised based on the expertise of the attendees. 

Feedback on what was said and concluded during the roundtable session is included in this 

report; the identity and affiliation of those proving the feedback has been anonymised. 

Generally, stakeholders felt that some of the uptake forecasts discussed during the 

roundtable were on the optimistic-end, especially in the short- to medium-term. Some key 

themes emerged. On the generation side, there was an agreement that solar PV, gas, and 

wind are likely to be the dominant generation technologies going forward in the UK. 

Additionally, modelled uptakes were, on average, higher than what stakeholders expected. 

Regarding battery storage, stakeholders generally felt that the arbitrage business model is 

likely to be the dominant revenue stream and were pessimistic about the future of the 

behind-the-meter (BTM) battery market. Stakeholders also pointed out that there is 

significant uncertainty in the battery storage market, even in the short-term, so it is very 

difficult to predict how the market will evolve out to 2050. 

Based on the feedback received, a list of proposed actions has been generated to modify 

the uptake scenarios to best reflect the industry-informed view of likely generation and 

battery storage uptake. 

 

Actionable Items: 

Section Proposed Action(s) Action(s) Taken 

Generation 

Overview 

- Rename the “Government Incentive” column 

in the table to a more general category (e.g. 

“Revenue support”) and include other forms of 

financial instruments used by each technology 

(e.g. the capacity market). 

- Renamed the “Government Incentive” 

column in the table to “Revenue Support” 

and included the capacity market for large 

solar PV and gas reciprocating engines. 

Solar PV 

- Split the scenario definitions of small- and 

large-scale solar generation into two distinct 

slides/tables to clearly differentiate the two 

market segments. 

- Better defined the applicable definitions 

to each of the size categories (small- and 

large-scale solar) and split into two tables. 

- Review the presentation of small-scale PV 

uptake scenarios, including size banding and 

categorisation, to simplify for stakeholders. 

- Updated the presentation of small-scale 

PV uptake scenarios to include size 

banding categorisation. 

- Get an understanding of the range of PV 

installation sizes connecting to each voltage 

level. 

- Reviewed the range of PV installation 

sizes connecting to each voltage level by 

analysing UK Power Networks historic 

connection data. 

- Look into other possible small-scale PV 

schemes (e.g. community energy strategies, 

bundled service offerings with EVs, commercial 

legislation) to determine if a significant impact 

to overall uptake would be made. 

- Considered other small-scale PV 

schemes and decided the current 

modelling is likely to already include 

uptake from these mechanisms. 
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- Review/modify pipeline uptake once UK

Power Networks has provided data on the

historical ratio of ‘accepted’ projects to

‘installed’.

- Updated near-term uptake using historic

UK Power Networks pipeline data.

- Review the regional technical potential

restrictions for the uptake model.

- Revisited solar PV growth curve and

accounted for updated technical

restrictions.

- Investigate how distance from a cable for

connection (0.5 km to 1km) would affect uptake.

- Updated the regional distribution with

the restriction that large-scale PV arrays

need to be within a 2 km radius from the

distribution network.

Gas 

Reciprocating 

Engine 

- Determine the historical uptake for years prior

to 2019 and review the modelled future uptake

based on this historical trend.

- Determined the historical uptake for

each region prior to 2019 and concluded

that it is not indicative for future

installations.

- Review/modify pipeline uptake once UK

Power Networks has provided data on the

historical ratio of ‘accepted’ projects to

‘installed’.

- Changed the proportion of accepted-to-

installed projects to cover a wider range

(10%, 50%, and 90%).

Onshore 

Wind 

- Revisit the scenarios modelled to lower future

projected uptake.

- Changed the proportion of accepted-to-

installed projects to cover a wider range

(10%, 50%, and 90%).

- Changed the high scenario growth rate

to be based on the “consumer evolution”

FES scenario (more conservative

compared to the originally used

“community renewables”).

Other 

Generation 

Technologies 

- For some of the technologies (e.g. municipal

solid waste), revisit the time horizon over which

the pipeline installations are modelled to be

built.

- Changed the pipeline time horizon to

five years (instead of three years) for the

following technologies: biomass, onshore

wind, sewage, and energy from waste.

Battery 

Storage 

Scenario 

Assumptions 

- Clarify the naming of each of modelled

business cases; potentially, indicate what each

business case includes, particularly focusing on

where arbitrage is likely to be a main driver.

- Clarified the key drivers for each of the

modelled business cases, rewording to

focus on arbitrage.

Co-located 

Battery 

Storage 

- Revisit the battery kWh to kW assumption.
- Changed the battery discharge time to

two hours (2:1 kWh to kW ratio).

- Revisit the battery kW to generation kW

assumption.

- Changed the battery power capacity to

match the generation power capacity (1:1

battery kW to generation kW).

- Review/modify pipeline uptake once UK

Power Networks has provided data on the

historical ratio of ‘accepted’ projects to

‘installed’.

- Updated the historical and near-term

uptake based on UK Power Networks

pipeline data.

Grid-level 

Frequency 

Response 

- Review the current regional distribution.

- Changed the current regional

distribution to be based off pumped hydro

schemes in the UK.

- Review the uptake of EV V2G capacity and

co-located battery capacity; potentially account

for some portion doing freq. resp.

- Reviewed the EV V2G uptake for each

scenario and determined the required

freq. resp. after deducting the available

V2G capacity.

- Review arbitrage as a battery business model

to predict potential battery uptake.

- Revisited the method to determine the

requirement of grid-scale batteries.

I&C BTM 

Battery 

Storage 

- Revisit the revenue stacks and potentially

change the modelled decreases over time.

- Updated the model scenarios to account

for the large uncertainty in the future of

DUoS charging based on Ofgem’s recent

“Targeted charging review: decision and

impact assessment”.



UK Power Networks 
Generation and Flexiblity Roundtable 

Stakeholder Feedback 
 

3 
 

2 Meeting Notes – Generation 

The following sections provide the main feedback highlights, anonymised, grouped by 

category, based on the discussion had during the roundtable session regarding generation 

technologies. 

2.1 Generation Overview 

 

General conclusion: most stakeholders agreed that the technologies presented in the table 

above would be the dominant generation technologies going forward in the UK. 

 General 

o The stakeholders agreed with the proposed methodology, which was to 

apply regionally specific approaches on all technologies for UK Power 

Networks as, in particular, the Future Energy Scenarios (FES) analysis is 

typically performed at a more national level with less consideration of 

regionally specific characteristics. 

o Some stakeholders inquired about the use/definition of “Government 

incentive”, indicating that most generation technologies have some form of 

revenue support that one could consider a “Government incentive”. 

 The suggestion was made to change the wording here to 

something else, such as “revenue support”, and to include other 

forms of support that are included in the models (e.g. the capacity 

market). 

 Solar 

o Most stakeholders commented that large-scale solar generation is unlikely 

in London, indicating that land is expensive relative to other regions. 

o It was also noted that even though land is cheaper in the South East, grid 

constraints in the region will hinder the installation of additional capacity 

going forward in time.   

 Wind 

o Stakeholders agreed that the likelihood of a significant increase in onshore 

wind is minimal, noting that most of the recently installed ‘new’ onshore wind 

turbines have been the repowering of existing installations (replacement of 

old turbines with newer larger turbines with higher generating capacities). 

o It was suggested that the South East is better suited to hybrid (wind and 

solar and possibly battery storage) projects. 
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 Other 

o One stakeholder mentioned the possibility for the increase in small, modular 

nuclear reactors, and indicated that they have possibly been receiving 

government support. 

 The impact of this technology was suggested to be marginal by 

another stakeholder. 

 UK Power Networks also confirmed that this technology has been 

discounted from the modelling, additionally suggesting that this 

technology would likely be grid-connected in the future. 

Proposed actions: 

 Rename the “Government Incentive” column in the table to a more general category 

(e.g. “Revenue Support”) and include other forms of financial instruments used by 

each technology (e.g. the capacity market). 

Actions taken: 

 Renamed the “Government Incentive” column in the table to “Revenue Support” and 

included the capacity market for large solar PV and gas reciprocating engines. 

 

2.2 Solar PV 

The following subsections detail the key feedback for the modelled solar PV scenarios. 

2.2.1 Scenario Definitions 

 

General conclusion: Most stakeholders were aligned to the modelling which includes 

incentives for small-scale solar and no incentives for large-scale solar. 

 Those in the room indicated that the business models for small-scale vs. large-scale 

solar are notably different. 

o There was some confusion regarding the table, as it defines the scenarios 

for both small- and large-scale solar. 

o Element Energy noted that one table was presented to be concise, but 

agreed that this table could be split into two to clearly differentiate the two 

generation technologies. 

 Stakeholders agreed it is unlikely that large-scale solar installations will receive 

incentives specifically for renewable generation such as Contracts for Difference. 
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 One stakeholder asked if the model included a “solar capture rate”, the phenomenon

where the value of wholesale electricity (particularly produced from solar PV) would

decrease during the middle of the day due to excess generation.

o Element Energy confirmed that “price cannibalisation” with the increased

uptake of solar PV is included in the model.

 Additionally, it was suggested that hybridised sites (with solar and wind) work well

together for managed network connections (also known as “flexible generation

connections”).

Proposed actions: 

 Split the scenario definitions of small- and large-scale solar generation into two

distinct slides/tables to clearly differentiate the two generation technologies.

Actions taken: 

 Better defined the applicable definitions to each of the size categories (small- and

large-scale solar) and split into two tables

2.2.2 Small Scale Solar 

General conclusion: the stakeholders were aligned with the medium scenario, indicating 

that it seems reasonable. The modelled bands (i.e. <=4 kW, <=10 kW, <=50 kW, etc. – 



UK Power Networks 
Generation and Flexiblity Roundtable 

Stakeholder Feedback

6 

differentiated by power rating) could be shown differently to be more relatable (e.g. 

domestic, commercial, etc. – by use-case). 

 General

o To be consistent and easily comparable, the room agreed that all graphs

should be shown in MW going forward.

o To compare the small-scale installation graphs for each region,
stakeholders remarked it would be helpful to see the both graphs on the
same axis scaling where appropriate.

o Stakeholders noted that PV installations connected to different voltage
levels (i.e. 11 kV, 33 kV, 132 kV) operate differently, potentially with
differences in business models.

 One stakeholder suggested that it may be worth looking at the

historical UK Power Networks data to get an understanding of the

range of PV installation sizes connecting at each voltage level.

 Scenarios

o Stakeholders largely agreed that the middle (medium) scenario seemed the

most reasonable, but a low scenario could also occur.

o It was mentioned that other initiatives are likely to continue growing the

small-scale PV market which could affect the uptake:

 One stakeholder mentioned that some community energy

strategies could include domestic rooftop PV installations.

 Another suggested that bundled service offerings with domestic

rooftop PV and electric vehicles (EVs) are also available.

 For commercial developments, it was remarked that there may be

some legislation that requires PV to be installed (for new builds, but

potentially retrofits later in the future as well).

o Regarding the concept of renewing domestic PV installations, one

stakeholder noted that some consumers have leases on their roofs,

suggesting that these consumers may not be inclined to renew.

 As such, the period from 2026-2034 (where there is a modelled

decrease in the installed capacity) seemed reasonable to the room.

 Model Bands

o 250 kW was noted as potentially being too large to be roof-mounted array;

 Stakeholders suggested that the maximum should be around 100

kW to 150 kW.

 Above this power rating, it is likely that most PV arrays would be

ground-mounted.

o The idea of changing how the modelled bands are shown was suggested.

 One possibility is to change the current power-rating-based

category split to a use-case-based split.

 The following split was suggested:

 Roof-mounted:

o <=4 kW could be considered domestic.

o 4 kW – 150 kW could be considered commercial.

 Ground mounted:

o >150 kW could be considered large-scale PV,

which could be further split into voltage level of

connection.

Proposed actions: 
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 Review the presentation of small-scale PV uptake scenarios, including size banding 

and categorisation, to simplify presentation for stakeholders. 

 Get an understanding of the range of PV installation sizes connecting to each 

voltage level by analysing the UK Power Networks data. 

 Look into other possible small-scale PV schemes (e.g. community energy 

strategies, bundled service offerings with EVs, commercial legislation) to determine 

if a significant impact to overall uptake would be made. 

Actions taken: 

 Better defined the applicable definitions to each of the size categories (small- and 

large-scale solar) and split into two tables. 

 Updated the presentation of small-scale PV uptake scenarios to include size 

banding categorisation. 

 Reviewed the range of PV installation sizes connecting to each voltage level by 

analysing UK Power Networks historic connection data. 

 Considered other small-scale PV schemes and decided the current modelling is 

likely to already include uptake from these mechanisms. 

 

(see updated PV graphs below for domestic – left – and I&C – right) 
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2.3 Large Scale Solar 

 
General conclusions: Stakeholders felt that the uptake is unlikely to exhibit the sudden 

increase starting from the early-to-mid-2030s, but likely to follow a more steady increase, 

and that the 2050 total is likely to be lower than currently modelled (particularly in South 

East). Changes to connection charging methodologies (e.g. privatized or socialized cost) 

were felt to be unlikely to make a significant difference to uptake. 

 General 

o Stakeholders largely agreed that it is unlikely that large-scale solar PV 

installed would be transmission network connected. 

 One stakeholder mentioned that there is one transmission-

connected solar PV park located in Cleve Hill, but it is unlikely to 

happen again and even less likely in UK Power Networks regions. 

 Other stakeholders concurred, suggesting that there may be two or 

three more built in the country, but not in UK Power Networks 

regions. 

o When queried on whether future installations were likely to follow a similar 

size breakdown to what has occurred historically, it was stated that many 

generators are looking more to larger-scale projects in the range of 

approximately 20 MW to 50 MW. 

 Scenarios 

o Stakeholders noted that the scenarios seemed to be flat between the mid-

2020s to the early-to-mid-2030s. 

 Some in the room thought that there would be a more gradual 

increase (lower slope), noting that the shape is not what was 

expected and explaining that the reason behind the ‘kick-up’ after 

the early-to-mid-2030s is not obvious. 

 Further, one stakeholder thought that the initial kick-up would be 

sooner, potentially as early as 2021. 

 Element Energy explained the following to clarify the modelling 

behind the forecasts: 

 The period from 2010 to 2019 is based on the model being 

calibrated to historical data. 

 The period from 2020 to 2024 shows a linear increase, over 

the 5-year period, to the total expected capacity as 

determined from UK Power Networks’ pipeline data (based 
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on 50%, 70%, and 90% of accepted pipeline projects being 

installed). 

 After 2024, the model follows a financially based

investment model where, in general, the cost of PV

decreases and projects become increasing financially

positive (particularly after the early-to-mid 2030s).

o It was remarked that the uptake in the South East may not be as high as

predicted due to the lack of available network and land.

 Planning restrictions and national parks were noted as inhibiting

factors to uptake in the South East.

o Generally, one stakeholder indicated, it takes approximately two and a half

to three years for a build to occur.

 Connection charges

o One stakeholder inquired if changes in connection charges had been

included into the model.

 Element Energy confirmed that changes in overall capital costs

between scenarios reflect the whole installation cost.

o Stakeholders noted that the future of connection charges are uncertain and

would vary depending on if, and how, costs are socialised (e.g. all the costs

could be socialised similar to the method being used by NG).

o However, even with a shallow connection, others around the room stated

that the change would likely make a marginal impact on uptake; the

conclusion was that changes to charging methodologies are unlikely to

make a significant difference.

 Installation sizing

o Stakeholders highlighted a variety of factors that they felt were likely to

influence the size of installations:

 For larger installations, they felt 49.9 MW was a likely upper limit

due to the categorisation as a “small power station”.

 For smaller installations connected on the HV network, the

available capacity was stated as more likely to be the main size

constraint, with 7.5 MVA suggested as the upper limit for many

circuits.

 Active Network Management

o Active network management, or flexible generation connections, were

identified as an area of interest.

o Stakeholders mentioned that a lot of previously closed areas of the

distribution network have opened as options for generators to connect

(particularly in the 33 kV network, and some of the 132 kV network).

o One stakeholder noted that connecting to the 33 kV network is typically

quicker, cheaper, and less risky than connecting to the 132 kV network.

 Location Modelling Method

o On the topic of likely locations, stakeholders highlighted a number of their

priorities for large solar PV farm site identification:

 Land classification (national parks etc. are excluded, agricultural

land grade 2 or lower potentially suitable)

 Site topography (excluding hilly land etc.)

 Proximity to distribution network (1-2 km from 33kV or 132 kV

network)
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Proposed actions: 

 Review and modify the uptake from 2020-2024 once the historical ratio of ‘accepted’ 

projects to installed projects for large-scale solar PV has been determined. 

 Review the regional technical potential restrictions for the uptake model. 

 Investigate how distance from a cable for connection (0.5 km to 1 km) would affect 

uptake.  

Actions taken: 

 Updated near-term uptake using historic UK Power Networks pipeline data. 

 Revisited solar PV growth curve and accounted for updated technical restrictions. 

 Updated the regional distribution with the restriction that large-scale PV arrays need 

to be within a 2 km radius from the distribution network. 

 

(see updated large-scale PV uptake graph, for all of UK Power Networks, below) 
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2.4 Gas Reciprocating Engine 

General conclusion: Most stakeholders felt that the uptake of gas reciprocating engines 

modelled is higher than is likely to occur and the ratio of accepted connections to installed 

connections is likely to be lower than the current range (50% to 90%). 

 General

o Stakeholders felt that, particularly applied to the UK Power Networks

regions, FES uptake scenarios for gas reciprocating engines are

considerably higher and more optimistic than what is likely to occur.

 One stakeholder stated that it would be difficult to install the ~8 GW

that NG is projecting, considering limiting factors such as the

capacity to produce reciprocating engines in the time proposed;

further, they felt that even growing to 4 GW was improbable.

 The room felt that larger, transmission-connected installations (e.g.

open-cycle gas-turbines) are likely to also provide some of the NG’s

needs.

 Scenarios

o A stakeholder highlighted that the availability of sites near the gas network

in each region would likely be a limiting factor for uptake.

o It was suggested that it may be useful to understand what the uptake rate

(slope) was historically (prior to 2019).

 One stakeholder felt that the last few years may have had had the

highest uptake we will see and growth is likely to be at a slower rate

going forward.
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 Proportion of accepted connections 

o Generally, the room felt that the range of proportion of accepted 

connections being installed (50%-90%) seemed higher than what is 

probable. 

 Stakeholders gave a range of different possible, lower options, but 

felt that using historic uptake rates for accepted connections was 

likely to be the most suitable approach. 

o It was noted that five years, as the period over which the accepted 

connections are to be installed, felt reasonable. 

Proposed actions: 

 Determine the historical uptake for years prior to 2019 and review the modelled 

future uptake based on this historical trend. 

 Review and modify the uptake from 2020-2024 using the historical ratio of 

‘accepted’ projects to installed projects for gas reciprocating engines. 

Actions taken: 

 Determined the historical uptake for each region prior to 2019 and concluded that it 

is not indicative for future installations. 

 Changed the proportion of accepted-to-installed projects to cover a wider range 

(10%, 50%, and 90%). 

 

(see updated uptake graph, for all of UK Power Networks, below) 
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2.5 Onshore Wind 

 

General conclusion: The room largely agreed that significant increases in onshore wind 

are unlikely unless significant policy change were to be implemented.  

 It was noted that the prudent path going forward is likely to be a low scenario. 

 Other stakeholders agreed, mentioning that there is the capacity for higher 

scenarios to occur, but that they are unlikely to come to fruition. 

 One stakeholder indicated that more than a 1 GW increase in capacity was 

unrealistic considering current policies. 

 In contrast, one stakeholder mentioned that some community projects are still doing 

onshore wind installations and they can be up to ~10 MW in scale. 

Proposed actions: 

 Revisit the scenario modelling to lower the future uptake projections. 

Actions taken: 

 Changed the proportion of accepted-to-installed projects to cover a wider range 

(10%, 50%, and 90%). 

 Changed the high scenario growth rate to be based on the “consumer evolution” 

FES scenario (more conservative compared to the originally used “community 

renewables”). 

 

(see updated uptake graph, for all of UK Power Networks, below) 
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2.6 Other Generation Technologies 

General conclusion: Few comments were made on this section; generally, the 

stakeholders felt that these technologies are of less significance (compared to previously 

covered technologies) for the future.  

 It was noted that municipal solid waste projects could take several years to build.

 Stakeholders also mentioned that AD and biomass are unlikely to be large (relative

to the main technologies discussed earlier) and hydropower is unlikely unless it’s a

small community scheme.

Proposed actions: 

 For some of the technologies (e.g. municipal solid waste), revisit the time horizon

over which the pipeline installations are modelled to be built.

Actions taken: 

 Changed the pipeline time horizon to five years (instead of three years) for the

following technologies: biomass, onshore wind, sewage, and energy from waste.
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3 Meeting Notes – Battery Storage 

The following sections provide the main feedback highlights, anonymised, grouped by 

category, based on the discussion had during the roundtable session regarding battery 

storage. 

3.1 Battery Storage Scenario Assumptions 

 

General conclusion: When discussing potential business models, stakeholders felt that 

arbitrage of electricity prices is likely to be the most significant driver for uptake among 

consumers/investors.  

 Stakeholders felt that there could be a revenue stack for batteries of up to five or six 

types of revenue. 

 However, the dominant opinion in the room was that arbitrage trading is probably 

the most likely business model. 

 Furthering this point, one stakeholder noted that the largest driver for uptake is likely 

going to be the arbitrage opportunity of varying market prices, also commenting that 

they felt that the frequency response market is already saturated. 

 Stakeholders were a bit unsure how to interpret the “optimising revenues” business 

case, noting that arbitrage as a business case was possibly missing from the list. 

o Element Energy confirmed that arbitrage of electricity prices was a part of 

both business models for the ‘I&C Behind the Meter’ and ‘Co-located with 

Large PV’ use cases. 

o The optimising revenues business case was clarified specifically, noting 

that it does include arbitrage as its main driver. 

Proposed actions: 

 Review the naming of each of modelled business cases; potentially, indicate what 

each business case includes, particularly focusing on where arbitrage is likely to be 

a main driver. 

Actions taken: 

 Clarified the key drivers for each of the modelled business cases, rewording to focus 

on arbitrage. 
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3.2 Co-located Battery Storage 

General conclusion: Most stakeholders felt that the near term proportion of new solar PV 

builds having co-located battery storage is likely to be significantly lower due to the current 

economics; further, the trend going forward is uncertain. 

 General

o Stakeholders remarked that operators of assets are likely to be inclined

towards maximising their assets (i.e. operating them 100% of the time if

possible).

 It was suggested that operators are unlikely to want to operate only

fractions of the time when the network is in need.

o The point was also raised that assets are significantly more expensive than

connection costs; as such, a BTM business model (which does not allow an

asset-owner to sell electricity back to the grid) has restrictions.

 Some in the room felt that this may prevent potential battery owners

from pursuing a BTM model.

o One stakeholder indicated that there is still an economic case for sharing a

grid connection cost, implying that co-located options can be financially

favourable.

o Hydrogen (H2) was noted as another storage option that could affect co-

located storage business models.

 If there were to be a significant push for H2 in other use cases (e.g.

the heating sector), the demand for H2 from generation is likely to

increase.

 Scenarios

o Element Energy noted that the graph to the right of the figure above (“UK

Power Networks co-located battery capacity in MW”) depends on the large

scale solar PV forecasts; therefore, it will change once those are updated.
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o Regarding the graph to the left (“East of England co-located battery

proportion”), some stakeholders felt that the initial 28% seemed high.

 Element Energy clarified that the values presented only apply to

new solar farm builds. It was also clarified that the initial 28% is

based on preliminary analysis of UK Power Networks’ accepted

pipeline data.

 Once the actual installation-to-acceptance rate is

determined by UK Power Networks, this forecast will be

updated.

 However, stakeholders felt that today’s current proportion is more

likely to be ~10% or less (and possibly decreasing in the future),

indicating that they felt that the current economics for co-located

batteries may not be favourable.

o Others noted that the applications pipeline data may not be the best-suited

proxy for what is going to be built in the future (in this case).

 UK Power Networks noted that an accepted scheme does not

always materialise into a development as developers sometimes

“sit on” their accepted schemes.

 UK Power Networks also mentioned that in recent years, the

volume of connection applications has dropped significantly (due to

the addition of an application fee), but the acceptance rate (as a

proportion of requests) has increased.

 Active network management

o Largely, the room felt that the 10%-50% of new flexible connections (by

2050) shown in the table is reasonable.

o However, it was noted that solar parks generally have a generation

curtailment limit; they are not likely to build if anything above a 3%-5%

curtailment is required of them.

o Stakeholders felt that an increase in flexible connections is likely to be

conducive to increased connections in the near-term, but large-scale

reinforcement is still expected to be needed in the future.

 Battery capacity assumptions

o Stakeholders noted that, theoretically, a 1:1 or 1:2 ratio of battery power

(kW) to generation power (kW) is typically considered.

o However, different use cases were also mentioned; for example, it would

be plausible to have a 50 MW solar park with 20 MW of battery storage.

Therefore It was suggested that the ⅓ battery kW to generation kW 

figure should therefore be increased from 1:3, possibly to 1:2 or 1:1. 

o Some in the room felt that a battery discharge length of three hours (i.e.

having a battery kWh to kW ratio of three) would be quite expensive even if

it were theoretically well-selected.

 It was suggested that the battery storage duration of 3 hours be

reduced to 1 or 2 hours.

Proposed actions: 

 Revisit the battery kWh to kW assumption.

 Revisit the battery kW to generation kW assumption.

 Use the historical uptake to review the modelled future uptake based on this

historical trend.
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 Review and modify the uptake from 2020-2024, potentially using the historical ratio

of ‘accepted’ projects to installed projects for co-located storage if appropriate.

Actions taken: 

 Changed the battery discharge time to two hours (2:1 kWh to kW ratio).

 Changed the battery power capacity to match the generation power capacity (1:1

battery kW to generation kW).

 Updated the historical and near-term uptake based on UK Power Networks pipeline

data.

(see updated uptake graph, for all of UK Power Networks, below)

3.3 Grid-level Frequency Response 

General conclusion: The proportion of frequency response required by UK Power 

Networks regions is likely to be lower than modelled and the requirements may (at least in 

part) be met by other sources (as opposed to newly built batteries). 

 General

o The concept of the reactive compensation portion of the battery was noted

as the portion of the battery that would be allotted to doing frequency

response.



UK Power Networks 
Generation and Flexiblity Roundtable 

Stakeholder Feedback 
 

19 
 

 One stakeholder noted that, for one of their assets, only 10% of the 

battery capacity was used to provide frequency response.  

o Regarding batteries, stakeholders commented on the price of batteries 

being generally quite expensive and that operators are generally likely to 

value profit over savings. 

 Technologies that could provide frequency response 

o One stakeholder remarked that EVs may be a contributor to frequency 

response needs and the remaining capacity may depend on how much EV 

capacity will be available. 

 However, Element Energy noted that, according to other generated 

uptake models for EVs, the proportion of EVs that are providing 

frequency response (via vehicle to grid [V2G]) may be quite low out 

to 2030.  

 Scenarios 

o UK Power Networks noted that there is currently 260 MW battery capacity 

installed. 

 However, the portion of this capacity that is currently being used 

towards frequency response is not currently known. 

o Stakeholders felt that the starting value and projected forecasts seem high. 

 One stakeholder noted that current frequency response is, in large 

part, provided by pumped storage schemes outside of UK Power 

Networks regions. 

 As such, others in the room remarked that the level of UK Power 

Networks contribution could possibly be proportionally less than 

other regions. 

Proposed actions: 

 Review the current regional distribution of frequency response services. 

 Review the uptake of V2G capacity from EVs; potentially account for some portion 

of this capacity performing frequency response. 

 Review the uptake of co-located battery capacity; potentially account for some 

portion of this capacity performing frequency response. 

 Review arbitrage as a battery business model to understand what capacity of non-

co-located batteries may be built. 

Actions taken: 

 Changed the current regional distribution to be based off pumped hydro schemes 

in the UK. 

 Reviewed the EV V2G uptake for each scenario and determined the required freq. 

resp. after deducting the available V2G capacity. 

 Review the uptake of co-located battery capacity, accounting for a portion doing 

frequency response. 

 Revisited the method to determine the requirement of grid-scale batteries. 

 

(see updated uptake graph, for all of UK Power Networks, below) 
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3.4 I&C BTM Battery Storage 

General conclusion: Stakeholders were largely pessimistic about the business model for 

Behind the Meter (BTM) storage. 

 General

o The general feel in the room, as previously noted, was that stakeholders

are not optimistic about the BTM battery market.

o One contrasting view expressed by a stakeholder was that in a world where

electricity prices increase significantly, large customers may look into a

different structure for their electricity provision (e.g. becoming independent

of the grid).

 Revenue stack

o Stakeholders largely agreed that the revenue stack shown is realistic for the

current market.

o However, stakeholders took the view that the current charging reviews were

almost certain to result in those revenues to continue the decline.
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 Element Energy highlights the expected decrease was already

modelled for TRIAD charges and capacity market and FFR

payments.

 Another stakeholder referenced how the previously available, more

favourable, business model for FFR, TRIAD, and DUoS was now

gone.

 Scenarios

o One stakeholder felt that that the uptake curves begin to increase when

they expected the incentives to be removed; as such, they did not feel

aligned to the graph.

 Element Energy remarked that the modelled declining battery costs

are what is driving the uptake shown, not increasing revenue.

 Element Energy proposed to further reduce the revenues in future

by varying degrees for all three scenarios.

 Battery sizes

o For LV customers, stakeholders felt that the battery sizing for is sensible.

 Though, someone in the room raised the legislation as part of the

European Network Codes Requirements for Generators, which

requires generation connection applications over 50kW go through

the ‘ENA EREC G99 Standard Application Form’.

 As such, this stakeholder felt that many LV applications would be

50 kW, mentioning that a customer wouldn’t bother with 30 kW and

would be more willing to go for 50 kW.

 Element Energy explained that the uptake model is based upon a

behind-the-meter business model, without necessarily having a

licence to export; as such, the battery is sized based on customer

demand.

o For HV customers, some stakeholders thought that installing a battery that

is sized based on the whole demand seems to be at the high-end.

 The example of a medium sized shopping centre putting in a large

battery to cover their whole demand was identified.

 It was felt that this was unlikely to occur.

o For EHV customers, some stakeholders felt the range was also high for the

same reasons as HV customers.

Proposed actions: 

 Revisit the revenue stacks and potentially change the modelled decreases over

time. A proposed option is as follows:

o Medium scenario: model the revenue stack to decrease.

o Low scenario: model the revenue stack to decrease more dramatically

compared to the medium scenario.

o High scenario: model a decrease but less significantly compared to the

medium scenario.

Actions taken: 

 Updated the model scenarios to account for the large uncertainty in the future of

DUoS charging based on Ofgem’s recent “Targeted charging review: decision and

impact assessment”.

(see updated uptake graph, for all of UK Power Networks, below)
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1 Summary 

On 11th November 2019, UK Power Networks hosted a meeting with representatives from 

the UK domestic and commercial heating industry to gain feedback on current forecasting 

work being performed on the future of building-level heat in UK Power Networks’ three 

licence areas. This included the uptake of heating technologies, energy efficiency and 

district heating. The work is being led by Element Energy on behalf of UK Power Networks. 

The list of attendees at the workshop included industry players operating in building-level 

heat, heat networks and gas distribution. This report captures the main remarks and 

conclusions that were made throughout the roundtable session; the identity and affiliation of 

those providing feedback has been anonymised. 

Generally, stakeholders felt aligned with the methods and outputs discussed during the 

roundtable session. Key outcomes of the discussions were: 

 Stakeholders felt that the policy interventions assumed in the modelling, i.e. the 

phasing out of existing fossil fuels by banning existing gas, oil and coal boilers, are 

sensible given current policy direction in GB (i.e. banning gas boilers in new homes 

past 2025). 

 Stakeholders also agreed that without significant high-level government intervention 

there was likely to be little decarbonisation of heating. 

 Stakeholders were surprised by the low uptake of hybrid heat pumps forecast in the 

existing building stock. The project team investigated further and concluded that:  

o Hybrid systems are generally not cost-effective compared to conventional 

gas-fired technologies. Without specific policy to promote hybrid heat 

pumps, the consumer choice uptake model does not forecast a high level 

of uptake for this technology under the current scenario assumptions.  

o Whilst the project team recognises that hybrids may have a place in future 

building-level heat, this work is interested in the range of impacts of differing 

heat decarbonisation pathways on the electricity network – from a high 

electrification to a high decarbonised gas world.  Hybrids do not feature in 

the most extreme cases of these two worlds from an electricity network 

perspective.   

 Those in attendance also highlighted that there are likely to be regional differences 

across the UK and within the UK Power Networks licence areas in terms of heat 

decarbonisation pathways, particularly regarding hydrogen gas grid conversion and 

level of district heating rollout. Stakeholders felt that the modelling should take 

account of this, after further consideration we concluded:  

o The uptake of district heating is calculated based on a bottom-up approach 

starting at LSOA-level resolution. In this way, regional differences are 

adequately captured.  

o For hydrogen roll out; the very long timeframe and high uncertainty around 

this potential transition make it difficult to predict whether the transition will 

happen at all, let alone where and when it is most likely to occur within UK 

Power Network’s licence areas. However, the modelling has been 

constructed in a flexible manner and the outputs can easily be updated in 

future iterations should policy on hydrogen for heat become clearer.   

This report includes detailed list of actions proposed by Element Energy on how to best 

respond to the feedback received. We then detail how we undertook each of these actions, 

what our additional investigations revealed and the final decision made in consultation with 

UK Power Networks based upon those findings.  
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2 Meeting Notes 

The following sections provide the main feedback highlights, anonymised, grouped by 

category, based on the discussion had during the roundtable session. 

2.1 Scenario Assumptions 

Heating scenario Description 

Low 

electrification 

 This scenario fails to reach net-zero by a significant margin 

 It reflects business as usual in the heating sector – a 

continued reliance on natural gas and other high carbon 

fuels 

 No policy interventions are assumed 

Low 

electrification 

with  

decarbonised gas 

 A net-zero compliant scenario that relies on widespread gas 

grid conversion to hydrogen after 2040, at which point all 

natural gas boilers are replaced / repurposed to combust 

hydrogen 

 This scenario would require a coordinated effort between 

Government and infrastructure providers, with ambitious 

policy to promote low carbon gas 

 Limited electrification of heat in existing buildings; 

electrification of heat in new builds 

Medium 

electrification 

 This scenario likely fails to achieve net-zero emission in 

2050 

 It sees delayed policy intervention relative to the high 

scenario and delayed electrification 

High 

electrification 

 A net-zero compliant scenario that achieves deep 

electrification through widespread heat pump deployment 

 Relies on a renewed level of engagement and policy 

ambition on low carbon heat & energy efficiency  

 

 Level of intervention required – Element Energy outlined how the more ambitious 

decarbonisation scenarios assumed a high level of government intervention, either 

resulting in a high degree of electrification of heating or alternatively requiring 

conversion of the gas grid from natural gas to hydrogen. Stakeholders agreed that 

in order to achieve a net-zero compliant world in 2050 would require this high level 

of top-down intervention as otherwise consumers are likely to stick to cheaper fossil 

fuel technologies that they are familiar with. Furthermore, given the current 

uncertainty around which path the government will take, stakeholders agreed that it 
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was prudent for UK Power Networks to include the different extremes for the degree 

of electrification in the different high decarbonisation of heating scenarios.  

 Low decarbonisation ambition scenario – when asked whether UK Power Networks 

should disregard the low uptake scenario, stakeholders said that it should be kept 

as it demonstrated an important point that without significant intervention there 

would be little change in the existing breakdown of heating technologies. It was 

suggested that, apart from the assumption of no intervention in new builds, the low 

scenario may in fact be the most likely out to 2028. The medium scenario, which 

assumes a medium level of energy efficiency uptake, may be overly ambitious for 

that time period. 

 

2.2 Heating technology uptake  

 

 



UK Power Networks 
Heat Roundtable Stakeholder Feedback 

 

4 
 

 

 



UK Power Networks 
Heat Roundtable Stakeholder Feedback 

 

5 
 

 

 

 Hybrids - Stakeholders questioned why none of the scenarios reflected a significant 

level of hybrid heat pump rollout. Element Energy explained that the modelling is 

based on consumer choice and that the business case for hybrids alone is not 

economic enough to drive high uptake. It was suggested that at least one scenario 

should be redefined to allow new hybrids during the transition period to a net-zero 

world. It was suggested that a scenario with significant gas grid decarbonisation 

may be the most suitable. Stakeholders noted that although hybrids are potentially  

a good interim solution, they require more space than a conventional gas boiler or 

heat pump, and therefore can be costly and not suitable for all house types. 

 Hydrogen boilers and hydrogen ready boilers – It was noted that in a potential future 

transition to hydrogen, hydrogen ready boilers would ideally start being rolled out 

10-15 years before the conversion to hydrogen starts. This would facilitate the 

transition to hydrogen with least disruption and avoid consumers needing to renew 

their heating installations prematurely. One stakeholder also noted that hydrogen 

ready boilers will be available on the market in the near-term; therefore, it should be 

feasible to legislate the roll out of hydrogen ready boilers in time for a switch in 2040 

as proposed in Element’s scenarios. The same was said to be true for the 

conversion of gas CHP to hydrogen CHP. 

 Regional rollout of decarbonised heating – Stakeholders noted that, if it turns out to 

be a favoured option, then the roll out of hydrogen is unlikely to be synchronous 

across the UK. The North of England was stated as a likely region for initial hydrogen 

clusters. When queried about the practicality of hydrogen in UK Power Networks’ 

licence areas, it was stated that the Isle of Grain is currently being investigated as 

a centre of hydrogen production for London, whilst the port near Beckton is a site of 

interest for the East of England. One stakeholder noted that it was potentially 

feasible for the UK Power Networks licence areas to follow behind the North of 

England in a conversion of the gas grid to distribute hydrogen. It was also suggested 

that if other areas convert to hydrogen then the Southeast of England could retain 

a natural gas grid carrying biomethane and bioSNG; however, that would require 

significant imports of biomass/biogas. 
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 Micro CHP – Element Energy note that this technology is currently being modelled 

as a Stirling engine. The very low uptake predicted by the modelling reflects the 

higher capital costs of these installations relative to condensing gas boilers (it was 

noted that future micro-CHP products may be based on fuel cell technology, 

however the capital costs of these systems would still lead to low uptake projections 

in the modelling).   

 Off-gas grid homes – The stakeholders noted that the decarbonisation of off-gas 

grid buildings is a nearer-term priority for the Government than the decarbonisation 

of the entire building stock, and that this stock segment would likely benefit from 

targeted policy and earlier decarbonisation. Element Energy confirmed that these 

stock segments are modelled as separate archetypes and that the phasing out of 

oil and coal is assumed to occur earlier than gas in most scenarios. It was also 

suggested that off-gas rural buildings are often larger and less well insulated than 

the rest of the building stock, making them less well suited to heat pumps. 

Stakeholder suggested that biomass boilers instead could be suitable in these stock 

segments as they can achieve high temperatures and air quality concerns are less 

of an issue because of the rural location of many of these buildings. Element Energy 

explained the current modelling assumption which is to allow uptake of biomass 

boilers only in off-gas segments, using that as a proxy for more rural areas. 

Stakeholders agreed that this is a reasonable assumption, they also noted, 

however, that some companies are exploring the possibility of biofuel sources for 

heating oil and LPG, which might reduce the need to switch away from existing off 

gas heating systems to achieve carbon savings. 

 Decarbonisation targets – Stakeholders were queried on whether they felt that the 

high decarbonisation scenarios that are consistent with a net-zero world in 2050 

should also meet interim decarbonisation targets. The general feeling was that due 

to the challenges in decarbonisation of heating the large-scale interventions were 

unlikely to have a significant impact before 2030. Instead, those in attendance 

suggested that initial efforts would focus on new builds, off-gas properties and more 

interim measures such as the blending of biomethane, bioSNG and low-carbon 

hydrogen into the natural gas grid to lower the carbon intensity of current heating 

systems. 

 Rate of heating system turnover – Element Energy was challenged on the lifetime 

assumed for domestic heating systems and the rate at which a high-level 

intervention could achieve full stock replacement. Element Energy clarified that the 

current assumption was a 15 year lifetime for the existing heating technologies but 

agreed to look for the most recent industry data to confirm that this is an appropriate 

assumption. 

Proposed actions: 

 Element Energy to investigate a scenario that promotes a higher level of hybrid heat 

pumps. 

 Element Energy to assess the current turnover rate of existing heating systems (gas 

boilers) in UK domestic properties to identify the most appropriate lifetime to assume 

in uptake modelling. 

Actions taken:  

 The project team considered the low level of hybrid heat pump uptake and 

investigated generating alternative scenarios, however, the team concluded that: 
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o They are not cost-effective compared to conventional gas-fired 

technologies. Without specific policy to promote hybrid heat pumps, the 

consumer choice uptake model does not forecast a high level of uptake for 

this technology under the current scenario assumptions. Hybrids are more 

expensive than both traditional heating technologies and heat pumps. 

Hybrids also require more space than either of these technologies, which 

the uptake model reflects as an additional ‘hassle factor’ cost.  

o The aim of this work is to produce two different possible future net 

zero worlds. Whilst the project team recognises that hybrids may have a 

place in future building-level heat, this work is interested in the range of 

impacts of differing heat decarbonisation pathways on the electricity 

network – from a high electrification to a high decarbonised gas world.  

Hybrids do not feature in the most extreme cases of these two worlds from 

an electricity network perspective..   

 The project team reassessed the 15-year lifetime assumption of gas boilers based 

on GB gas boiler sales statistics shared by stakeholders. The project team 

compared the sales statistics to both: 

o the current number of gas connections in GB, and  

o the estimated current new build gas connections + number of gas 

connections in 2005.  

 Both comparisons indicated that a lifetime of approximately 15 years for gas boilers 

is accurate therefore no further action was required.  
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2.3 District heat 

 

Scenario 

GLA region Outside GLA 
region 

Heat density 
threshold 

(kWh/m
2
/yr)  

Resulting 
proportion of 
LSOAs viable 

Corresponding 
gas demand 

density 
threshold 

(kWh/m
2
/yr)  

Gas demand 
density 

threshold 

(kWh/m
2
/yr)  

Low 80 14% 100 50 

Medium 50 35% 70 50 

High 50 35% 70 50 
 

 Heat network temperature threshold – The degree to which the heat network 

temperature threshold had been considered was queried. The temperature 

threshold is relevant because it may influence suitability of different areas. One 

stakeholder suggested that it may be useful to look into the viability of low 

temperature networks, especially as Government may encourage these in the 

future.  

 Houses of multiple occupancy – When queried about the likely future of heat supply 

in multiple occupancy homes, particularly if there is a push to remove gas from high-

rise buildings, stakeholders mentioned that heat networks would be a likely 

replacement for gas boilers, especially because of their high heat demand density. 

It was noted that Element’s proposed approach for heat network uptake would likely 

capture these buildings. 
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 Uptake rates – Based upon current heat policy direction, stakeholders felt that the 

proposed uptake levels were reasonable. However, it was also noted that potential 

future policy announcements could change the picture significantly, for example, if 

building regulations were to require buildings to connect to heat networks. 

Stakeholders noted that they expected the connection fraction to be higher in new 

builds than in the existing stock.  

 High uptake scenario – Stakeholders mentioned that mandated connection to heat 

networks in regions where heat networks already exist could come into force; 

therefore, the high uptake scenario should achieve a higher connection fraction, and 

therefore higher level of uptake by 2050.  

 Near term projections – Heat networks take several years to develop and construct; 

heat networks which are expected to be in operation by 2028 would likely be in 

planning phase at present. It was suggested that the Greater London Authority may 

have data on forthcoming developments on “referable schemes” that may include 

heat networks. This could improve the accuracy of forecasts to 2028.   

 Regional disaggregation – It was noted that a lot of the “low hanging fruit” in terms 

of areas most suitable for heat networks have already been developed in London. 

Therefore, if the government implements more favourable regulation for heat 

networks, the initial increase in uptake may not be concentrated in London but 

elsewhere (despite London’s high heat density); however, further deployment in 

London would follow thereafter to reach the high connected levels under the 

medium and high scenarios. The expectation was that such regulation may take 

2.5-3 years to come into effect, therefore uptake in the short-term may be slow. 

 It was noted that if regulation is delayed relative to that timeframe then higher uptake 

could also be achieved by a widespread, developer driven, rollout where customers 

choose to connect for cost reasons. 

 Current deployment – It was stated that, at present, 2% of UK heat demand is met 

by heat networks - the current deployment figures for East of England and SPN are 

potentially too low. 

 Heat source for heat networks – It was felt that existing CHP heating heat networks 

could be converted to hydrogen in future. Even in an electrified heating world there 

may still be a place for hydrogen (for example in decarbonising HGVs), potentially 

including hydrogen-fed CHP systems supplying heat to heat networks (HNs).  

 Heat pump requirements – The assumption that heat pumps are required to 

upgrade heat from low temperature sources was challenged on the basis that there 

could be a future transition to low temperature heat networks. If, however, the heat 

needs to be distributed over a long distance to the customer then there may still be 

a need for heat pumps. 

 Output format – Some stakeholders stated that they tend to work in terms of heat 

demand met rather than in proportion of buildings connected. If this output were 

also available, it would make direct comparison easier. 

 

Proposed actions: 

 Investigate whether low temperature networks have been adequately captured. 

 Investigate whether the GLA has data on near-term planned heat network 

deployment. 

 Check current estimated deployment rate for heat networks in EPN and SPN. 

 Investigate whether proportion of heat demand met by technologies (including heat 

networks) can also be provided as a modelling output. 
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Actions taken: 

 In the 2018 study that Element Energy carried out for the GLA and C40 Cities, the 

supply temperature of heat networks assumed was 45°C, which would be 

categorized as low temperature heat networks (anything below 50°C). The 

assumptions in this work have been consistent with those used in the work for the 

GLA; therefore, low temperature heat networks have been captured in this work 

inside of the GLA zone.   

 Stakeholders mentioned that a spatial dataset recording proposed heat networks in 

the GLA zone is in the process of being developed (this is in addition to the existing 

dataset on existing heat networks). At the time of reporting, this dataset was not yet 

complete so could not be included in this analysis. The project team will look to 

include this dataset for the next annual revision of the analysis if it is available in 

time.  

 The current deployment rates for heat networks were validated by presenting them 

to additional stakeholders including representatives from local Government, who 

generally agreed with the methodology and outputs presented.  

 The project team will aim to deliver proportion of heat demand met by HNs as an 

output of the next phase of this work which involved modelling demand on the 

electricity network.  

 

2.4 Thermal energy efficiency 

Domestic thermal energy efficiency rollout scenarios 

 

Non-domestic thermal energy efficiency rollout scenarios 

Offices 
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Medium cost scenario, all sectors 

 

 Multiple occupancy building – It was noted that the policy for energy efficiency in 

multiple occupancy buildings will play an important part in the uptake of energy 

efficiency. If policy moves away from cladding for insulation then energy efficiency 

uptake could reduce. 

 High uptake scenario in the domestic sector – It was felt that the high uptake 

scenario was too ambitious and should have uptake delayed slightly unless there is 

further policy announced. 

 Domestic versus non-domestic sector – Stakeholders reported that more energy 

efficiency has been rolled out in the commercial sector. Domestic installations 

stalled after the spike in cavity wall and loft insulation installation. Offices tend to get 

retrofitted more often - energy efficiency is more business case based, for example, 

reduced building energy costs makes a building more lettable. Stakeholders 
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suggested that Government is more likely to put more stringent policies in place in 

the non-domestic sector than the domestic sector, such as smart building 

regulations.  

 Outputs – Stakeholders stated that domestic energy efficiency uptake would be 

more intuitive to external stakeholders if it was also presented in terms of level of 

EPC rating achieved. 

 

Proposed actions: 

 Delay high uptake to 2050 for the uptake of domestic efficiency measures. 

 Investigate whether domestic efficiency uptake can also be presented in terms of 

EPC ratings. 

Actions taken: 

 The High uptake of domestic thermal energy efficiency measures in domestic sector 

has been delayed (see graph below).  

 The project team looked into whether the current energy efficiency scenarios could 

be mapped to energy efficiency bands but concluded that a direct mapping was not 

possible due of the way the archetypes have been created. The project team will 

endeavour to map the energy efficiency scenarios so that they can be presented in 

terms of EPC band during the next annual iteration of the work.  
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2.5 Scenario worlds 

 

 

 Energy efficiency in decarbonised gas world – The assumption of high energy 

efficiency in the decarbonised gas world was queried as the gas network can cope 

more easily with high peak demand than the electricity network. It was suggested 

that the energy efficiency for the decarbonised gas world could be reduced to 

medium. 

 Energy efficiency in Medium and High electrification worlds – Assuming a 

medium/high level of energy efficiency in these scenarios respectively risks hiding 

a higher observed peak demand if energy efficiency rollout lags behind 

electrification of heat. 

 Heat networks in high electrification – It was felt that the high electrification world 

would have a high uptake of heat networks. 

Proposed actions: 

 Reduce energy efficiency uptake in decarbonised gas world to ‘medium’ or ‘low’. 

 Consider reducing energy efficiency uptake in Medium and High electrification 

scenarios to low and medium respectively. 

 Consider applying high uptake of heat networks in the high electrification world. 

Actions taken: 

 Energy efficiency level set to ‘Low’ in decarbonised gas world. 

 Energy efficiency levels for the higher electrification worlds were reconsidered. 

Upon further analysis the decision was taken to maintain at ‘Medium’ and ‘High’ 

levels respective to Medium and High electrification worlds as it was decided that 

the scenario narrative for these worlds is a high level of government intervention 

pushing both electrification and energy efficiency. 

 Applied high uptake of heat networks in the high electrification world. 

 The table below shows the updated scenario table based on stakeholder feedback.  
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Heating scenario 
Compliant with net 

zero by 2050? 
HP deployment 

Gas grid 

availability in 2050 

Gas grid 

composition 

Low electrification No Low 
Remains at current 

availability 
Natural gas 

Low electrification 

with decarbonised 

gas 

Yes Low 
Remains at current 

availability 

After 2040: H2 and 

other low carbon 

gases 

Medium electrification 
No (unless gas grid 

is decarbonised) 
Medium 

Remains at current 

availability 

Mainly natural gas, 

with some biogas 

High electrification Yes High 
Decommissioned by 

2050 

Mainly natural gas, 

with some biogas 

until 2050 
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1 Summary 

On November 8th, 2019, UK Power Networks hosted a meeting with representatives from 

the UK and European electric vehicle (EV) industry to get feedback and be challenged on 

current modelling and forecasting work being performed on EV uptake and charging 

behaviour by Element Energy on behalf of UK Power Networks . Industry representation at 

the roundtable session included EV manufacturers, EV charging unit providers, and smart 

charging technology providers. Feedback on what was said and concluded during the 

roundtable session is included in this report; the identity and affiliation of those providing the 

feedback has been anonymised. 

Generally, stakeholders felt aligned to the methods and outputs discussed during the 

roundtable session. Some key themes emerged. The EV uptake between now and 2021 is 

expected to be constrained to either the low or medium scenarios due to manufacturing 

constraints on the availability of vehicles produced. However, going towards 2050, the high 

and very high scenarios are more likely, with most stakeholders dismissing the low and 

medium pathways. Finally, stakeholders were aligned with the proposed level of 

disaggregation and suggested outputs, indicating that data and heatmaps would be useful. 

Based on the feedback received we have outlined a list of proposed actions to modify the 

uptake scenarios to best reflect the industry-informed view of likely EV uptake and charging 

behaviour. 

 

Actionable Items 

Section Proposed Action(s) Action(s) Taken 

Scenario 

Assumptions 

- Remove the low scenario; move to three 

scenarios with the current medium 

becoming the new low. 

- Changed the high and very high scenarios 

and then removed the low scenario, 

renaming the others. 

- Check the assumptions and constraints 

around OEM supply for near-term uptake in 

the two higher uptake scenarios. 

- Updated uptake in the near-term for the 

higher uptake scenarios to reflect supply 

constraint limitations. 

Hydrogen Fuel 

Cell (H2FC) 

- Revisit the assumptions and constraints 

around H2FC uptake (particularly the near-

term until 2030) for all scenarios. 

- Reviewed the assumptions for H2FC and 

determined that they already account for a 

conservative/realistic perspective for the 

future of hydrogen penetration. 

Sales Uptake 

Forecasts 

- Re-evaluate the short-term step-up in 

sales (2020-2021); potentially change the 

high and very high scenarios to match the 

medium scenario during this initial period 

with a higher ramp up after. 

- Revisited the uptake pathways for the high 

and very high scenarios; the new pathways 

follow a similar uptake to the low/medium 

scenarios in the near term and have a more 

prominent increase thereafter. 

- Review the Netherlands historical EV 

uptake as a reference case. 

- Reviewed the Netherlands historical EV 

uptake as a reference case for the potential 

for rapid uptake rate. 

Uptake 

Forecasts 

- Follow up on the data for car ownership 

forecasts mentioned by one stakeholder. 

- The car ownership forecasts data 

mentioned could not be located. 

- Revisit the long-term growth/decline rate of 

car stock used in the EV uptake model. 

- Revisited the long-term car stock 

projections and decided to keep them in line 

with the DfT projections due to the absence 

of alternate projections but to reassess this 

assumption on annual update. 

Disaggregation 

& Data 

Resolution 

- Use the number of domestic connections 

reported by UK Power Networks, weighted 

with “average car density” (number of cars / 

- Disaggregated the model output data by 

number of domestic connections reported 

by UK Power Networks; data will be 
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households in each MSOA) to disaggregate 

higher-level model outputs and provide data 

at LSOA level via excel tables. 

provided at LSOA level in tabular excel 

format. 

Charging 

Location 

- Clarify the naming convention for the 

charging locations and proposed scenario 

worlds. 

- As these topics fall outside the scope of 

the Distribution Future Energy Scenarios, 

we will capture most of these actions within 

our load forecasting work for UK Power 

Networks. 

In that work we will: 

- Update the charging locations to: home, 

on-street residential, work, destination, and 

urban/en route. 

- Update the scenario worlds to: distributed 

overnight, distributed daytime, centralised 

daytime. 

- Change the charging rates for destination 

to model the current proportion which are 

rapid points and model an increase from 7 

kW over time in our load modelling work. 

- Change the urban/en route to model an 

increase from 50 kW over time. 

- Update the scenario worlds to: distributed 

overnight, distributed daytime, centralised 

daytime. 

- Decrease the proportion of rapid charging 

in the centralised scenario for those 

customers who have off street parking. 

- Clarify the charging rate assumptions for 

“destination” and “urban/en route”.  

- Revisit the scenario world assumptions 

and inputs, particularly with respect to rapid 

charging. 

Smart 

Charging & 

Charging 

Choice 

- Revisit the assumptions for non-managed 

charging (NMC) proportions, particularly in 

the low / medium scenarios. 

- The assumptions for the NMC proportions 

in all scenarios were revisited and, while 

updated, a similar range of proportions were 

maintained to support UK Power Networks 

in their business planning work for a range 

of different possible futures. 

- Look into the potential Vehicle-to-Home 

(V2H) impact. 

- Reviewed the current status of V2H and 

determined that its future is too uncertain to 

model a relevant uptake path. 

- Review the possibility of applying smart 

charging to on-street charging. 

- Applied smart charging to on-street 

residential charging. 
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2 Meeting Notes 

The following sections provide the main feedback highlights, anonymised, grouped by 

category, based on the discussion had during the roundtable session. 

2.1 Introduction & Model Inputs 

 Element Energy clarified that no assumptions are included around specific original 

equipment manufacturer (OEM) car manufacturers in the model, but rather general 

availability and cost of EV models is modelled. 

 Manufacturing capacity of production and import was identified by stakeholders as 

an important constraint that could affect uptake, especially in the next few years. 

2.2 Scenario Assumptions 

 

General conclusion: most stakeholders felt that the low scenario was an unlikely pathway 

and that it should be removed from the modelled scenarios; stakeholders indicated that the 

actual path is likely to fall somewhere between high and very high. 

 Scenarios: 

o Stakeholders highlighted that the medium scenario falls just short of the 

government target for 2030; therefore, this pathway would be more 

appropriate as a low scenario. 

o Those in attendance felt reality would be somewhere between the proposed 

high and very high scenarios. Feedback received included that: 

 Sales will likely be in excess of 70% by 2030. 

 The low scenario should be dismissed entirely. 

 100% sales in 2030 is not realistic either as there will always be 

some individuals whose choice is not dictated by business case. 

 Out to 2024, the path is very uncertain (could potentially be lower 

uptake); but after/around 2030, high uptake is probable. 

 Hydrogen: 

o Hydrogen in passenger cars is unlikely to be significant in 2030 (possibly in 

other transport segments such as Heavy Goods Vehicles [HGVs]) 

 Brexit’s impact: 

o The UK may not be part of the EU vehicle CO2 compliance regulation in the 

future and that may have an impact on the availability of lower emission 

vehicles in the UK. 

o OEMs may focus on the EU as greater penalties may apply there, and 

therefore OEMs may not be able to fulfil the UK market demand. 

o New regulations may not have as high standards; however, other policy 

levers may become available to the UK government (e.g. benefit in kind 

mandate). 
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o There is less certainty on the post-Brexit regime, but possibly more tools 

available to the government to stimulate uptake. 

 Consumer behaviour – “stick” vs. “carrot”: 

o Some stakeholders felt the uptake model may be based too much on a 

"stick"-based forecasting method (e.g. adhering to CO2 targets) rather than 

"carrot"-based modelling (e.g. consumer desire to have the best 

technology). 

o Does the model include consumer desire to have 'better' cars (i.e. EVs)? 

 A comparison to the shift from old phones to smart phones was 

made. 

 The shift to EVs will likely be on the higher end of the 

uptake scenarios if it follows a similar pattern of behaviour. 

 Other stakeholders in the room felt that the comparison to 

smart phone uptake was overly simplistic due to the much 

higher upfront cost of a vehicle relative to a smart phone. 

 Stakeholders felt that fundamentally EVs are ‘a better way of doing 

something’ and will become available to the mass market by 2030. 

o Others in the room felt that it cannot be assumed that all consumers will 

transition to low-emissions vehicles of their own accord and that regulation 

is needed to keep pushing towards targets. 

o Some stakeholders expected a continued consumer desire to get cars that 

are more affordable while others felt that the cost of EVs was less relevant 

to a consumer’s desire to purchase an EV. 

 Other considerations: 

o It was proposed that internal combustion engines (ICE) will be impossible 

to lease in 2030 due to having limited-to-no residual value at the end of a 

three-year period. A stakeholder suggested this was likely to be the case 

even by late 2020s (effectively proposing that there would be significant 

price penalty for ICE by the late 2020s). 

o Regional authority plans were highlighted as likely to have significant impact 

on uptake; for example, Birmingham has committed to carbon neutrality by 

2030. 

o Multiple comments were made on the stock/volume/production of EVs 

being the biggest short-term barrier to EV uptake. 

Proposed actions: 

 Remove the low scenario; move to three scenarios with the current medium 

becoming the new low. 

 Check the assumptions and constraints around OEM supply for near-term uptake 

in the two higher uptake scenarios. 

Actions taken: 

 Changed the high and very high scenarios and then removed the low scenario, 

renaming the others. 

 Updated uptake in the near-term for the higher uptake scenarios to reflect supply 

constraint limitations. 
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2.3 Hydrogen Fuel Cell (H2FC) 

General conclusion: most stakeholders felt that hydrogen-based vehicle uptake is likely to 

be marginal in passenger vehicles, especially in the near term. 
 

 General 
o The current proposed scenarios do allow (and include) some sales of 

H2FC, particularly in later years (post 2030). 
o Stakeholders indicated that, particularly for passenger cars, H2FC is likely 

to have a marginal share of vehicle sales/ownership (if any). 
o Some relevant questions arose: 

 Why would manufacturers bring them to market if BEV are being 
produced as a similar product at a cheaper price? 

 Why would consumers buy them if they do not offer advantages 
over BEVs? 

 Is there a need for vehicles, which are high utilisation, which 
corresponds to the characteristics of a H2FC vehicle over a BEV? 

 The main response to these questions involved the need for longer 
range vehicles or vehicles that needed to be run continuously (e.g. 
taxis, trucks). 

 Some stakeholders suggested that a range-extended BEV could 
replace the need for H2FC. 

 Infrastructure 
o Most stakeholders believed that it would be unlikely that anyone would build 

the infrastructure to support H2FC in the near term. 
o Currently, the infrastructure is not widely available, and stakeholders 

indicated that organisations likely do not want to build it (currently no large 
commitments to future hydrogen infrastructure builds). 

 Investment 
o Stakeholders suggested there is little to no private investment into hydrogen 

in the UK, saying that OEMs are taking investment out of H2FC and putting 
investment into EVs. 

o One stakeholder mentioned that there would need to be at least the 
announcement of a big investment (recently, or in the near future) into 
H2FC for it to be a realistic option in the near future. 

 If hydrogen were being used for heat, would the scenario change? 
o Stakeholders suggested the relatively higher cost of the car would remain 

an inhibiting factor. 
o Again, those in the room suggested that it would still be unlikely to have an 

impact on passenger cars; trucks and vans may have some impact, but the 
extent of the impact is uncertain. 

o When hydrogen becomes more widely available (estimated post 2030), 
stakeholders suggested that it will be significantly less relevant as 
customers will likely have moved to (and be happy with) an EV already.   

o The conclusion in the room was that, by 2030, H2FC is not realistic for cars. 
 
Proposed actions: 

 Re-check the assumptions and constraints around H2FC uptake (particularly the 

near-term until 2030) for all scenarios. 

Actions taken: 

 Reviewed the assumptions for H2FC and determined that they already account for 

a conservative/realistic perspective for the future of hydrogen penetration. 
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2.4 Sales Uptake Forecasts 

 

General conclusion: It is likely that the short-term uptake (2020 - 2021) will be at a lower 

rate (smoother on the graph, similar to the proposed medium uptake scenario); the future 

uptake is more likely to align with either the high or very high scenarios. 

 Scenarios 

o Some stakeholders believed that the EV sales share in 2028 would likely 

be closer to the high or very high scenarios, dismissing the low or medium. 

o Others mentioned that there may be a delay in EV uptake post-Brexit (if it 

happens relatively soon) which may be followed with a sharp uptake in 

sales just before or during 2028. 

 Uptake Rate vs. End of Sales 

o Some in the room felt that the rate of uptake was more important, and thus 

should be a focus, rather than end of sales values. 

o Stakeholders indicated that it is unlikely that the actual sales uptake will be 

a smooth curve; it is more likely that there will be step-ups because of a 

variety of factors (e.g. policy, vehicle model releases, etc.). 

o One stakeholder mentioned that looking at fleet replacement may be 

interesting to understand where/when some step changes in sales may 

occur. 

 Short-term uptake 

o Those in the room largely agreed that the 2020-2021 jump in sales may not 

be realistic. They felt the projections represent the level of demand well, but 

supply constraints will mean lower sales jumps will be achieved. 

o One stakeholder indicated that: 

 EV sales are at approximately 60,000 cars this year. 

 By 2021, EV sales would need to reach 400,000 cars sold. 

o The feasibility of this increase in sales (based on OEM supply capability to 

achieve this in 18 months) was questioned; the general conclusion was that 

it is probably not achievable.  

o Other stakeholders suggested that if there were benefits through 

government policy or increased UK EV allocations, it could be possible to 

have a higher ramp in 2021. 

 The “Benefit in Kind” policy was mentioned and thought to be one 

of the major drivers for future EV uptake. 
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o One stakeholder suggested that reviewing the Netherlands historical 

uptake (which was likely driven by the company car market) as a 

comparison for the short-term. 

 Scrappage schemes 

o Element Energy clarified that historically there has been a marginal impact 

of government scrappage schemes and thus it is not included in the EV 

uptake modelling. 

 OEM commitments  

o Stakeholders mentioned that many of the major OEMs have not committed 

to EV production apart from Volkswagen (VW). 

o Volvo, who currently have no EV vehicles in their offering, are also 

committing to 50% of sales to be BEV sales in 5 years (2025). 

 

Proposed actions: 

 Re-evaluate the short-term step-up in sales (2020-2021); potentially change the 

high and very high scenarios to match the medium scenario during this initial period 

with a higher ramp up after. 

 Review the Netherlands historical EV uptake as a reference case. 

Actions taken: 

 Revisited the uptake pathways for the high and very high scenarios; the new 

pathways follow a similar uptake to the low/medium scenarios in the near term and 

have a more prominent increase thereafter (see updated graph below). 

 Reviewed the Netherlands historical EV uptake as a reference case for the potential 

for rapid uptake rate. 
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2.5 Uptake Forecasts 

 

General conclusion: The overall car stock is more likely to decline in the more distant 

future, rather than increase; however, any significant decline in car ownership is only likely 

to happen after 2030 with increases still possible before then. 

 General 

o Currently, Element Energy’s model includes a stock growth scenario in line 

with DfT projections. 

o Stakeholders felt that it is more likely that in the long term (out to 2050) 

there will be a decline in total number of vehicles sold (particularly in urban 

areas). 

o The effect of autonomy was mentioned, implying that it may cause car 

ownership to decrease slightly but only after 2030. 

o One stakeholder stated that an industry body has forecasted car ownership 

to decrease significantly by 2040; however, such projections have not been 

able to be located in SMMT publications. 

 Ownership models 

o Stakeholders suggested that car ownership isare going to change, with 

most change likely to occur between 2030 and 2040. 

o However, those in the room largely agreed that there may not be significant 

change between now and 2028; after this period, it is more uncertain. 

o OEMs may start selling/leasing cars on a three-year basis themselves as 

an example of a potentially new car-ownership model. 

 Other 

o Relating to taxis and private hire (not privately-owned cars and vans), one 

stakeholder mentioned that there might be relatively higher numbers of EVs 

and increase more quickly in London (if comparing by driving distance) 

which may increase electrical demand on the network. 

Proposed actions: 

 One stakeholder to share the data for car ownership forecasts. 

 Revisit the long-term growth/decline rate of car stock used in the EV uptake model. 

Actions taken: 

 The car ownership forecasts data mentioned could not be located. 



UK Power Networks 
EV Roundtable Stakeholder Feedback 

 

9 
 

 Revisited the long-term car stock projections and decided to keep them in line with 

the DfT projections due to the absence of alternative projections but to reassess this 

assumption during annual updates. 

 

2.6 Disaggregation & Data Resolution 

The following was presented as potential options for the data that Element Energy could use 

to break the number of cars and vans down to LSOA resolution: 

1. Number of domestic connections reported by UK Power Networks, weighted with 

“average car density” (number of cars / households in each MSOA). 

2. Number of households defined by Census data, weighted with “average car density” 

(number of cars / households in each MSOA).  

3. Population defined by Census data, weighted with “average car density” (number of 

cars / persons in each MSOA). 

 

General Conclusion: Disaggregation by LSOA level was noted as being sufficient for 

stakeholders. Option 1 was selected as the most reasonable and uses the most recent data. 

 General 

o Stakeholders agreed that the assumptions Element Energy are using to 

disaggregate high-level forecasts are sensible and that the level of 

disaggregation (by LSOA) is appropriate for their needs. 

o Some stakeholders, when asked, indicated that the data (in excel format) 

was sufficient and that heat maps would be interesting to see. 

o One stakeholder, upon looking at the uptake maps presented, noted that 

the higher uptake of EVs in the western areas of central London made 

sense. 
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o Again, the point regarding taxis and private hire numbers was brought up 

during this discussion, suggesting that there may be higher numbers (and 

higher growth) in London (by driving amount) for this group. 

 Choice of options 

o Stakeholders noted that Option 1 and Option 2 theoretically should have 

the same output, but Option 1 uses more recent data and so should be 

favoured over Option 2. 

o Most agreed that Option 3 is the least adequate as the census data is from 

2011 and will be outdated, especially compared to the other options.  

 Other 

o As EV uptake grows, the company car hot spots in the DfT data will become 

worse; however, Element Energy outlined how we cleanse the data for 

those hotspots and will continue to do so. 

Proposed actions: 

 Use the method noted in Option 1 to disaggregate higher-level model outputs and 

provide data at LSOA level via excel tables. 

Actions taken: 

 Disaggregated the model output data by number of domestic connections reported 

by UK Power Networks; data will be provided at LSOA level in tabular excel format. 

In the graph below we show EV uptake heat maps displaying uptake disaggregated at 

LSOA-level.  

 

Heat maps showing number of electric cars by LSOA, in 2030 for the low, medium and 

high uptake scenarios. 
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2.7 Charging Location 

 

General conclusions: The naming conventions (i.e. distributed, daytime, and centralised 

in addition to work, slow public, rapid public, etc.) need more context to be understood well. 

The distributed scenario world was viewed as the most likely future, and the centralised 

scenario has unrealistically high proportions of rapid public charging. 

 General 

o Element Energy confirmed that rapid depot charging (e.g. buses and HGVs) 

is not considered here. 

o Some stakeholders felt that the future of charging should change to a 

needs-based system rather than a convenience-based system (e.g. a EV 

owner could potentially charge once a week at a supermarket rather than 

every day at work if their battery level is sufficient most days of the week). 

o Most agreed that the distributed scenario is likely most realistic in the future. 

o Others mentioned that the distributed model is similar to what is being done 

today; however, some felt there might be a higher proportion of rapid 

charging today based upon their own business’ experiences. 

 Additional category 

o Some questions were brought up regarding the potential need for an 

additional category: 

 In which category does a 50 kW charger belong (between “slow 

public” and “fast public”)? 

 Should there be another “destination” category that is not slow 

charging but not rapid either? 

 Should there be another category for this mid-speed charger? 

o Stakeholders indicated that there is likely to be more 50 kW chargers 

installed. For example, one stakeholder mentioned that supermarkets are 

likely to see a growth in 50 kW deployment (in hub-style locations). 

o Element Energy brought up a potential solution to this debate: 

 The model could use 7 kW as an initial charging load (for the “slow 

public” category) and this could be increased over time to move to 

more 50 kW chargers. 

 Rapid charging 
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o Stakeholders discussed how fast the transition would be from current (e.g. 

50 kW) chargers towards 100 kW or 150 kW chargers. 

 One stakeholder mentioned that charging at a rate of over 100 kW 

will likely be the norm soon. 

 It was noted that there would likely be a seepage of rapid charging 

into other ‘destination’ locations (e.g. “work”). 

o Currently, the biggest motorway has no rapid chargers. 

o In the centralised scenario, for BEVs who have off-street access, 

stakeholders suggested that rapid public may not be that high; most agreed 

that a more distributed charging scenario is more likely. 

 It was noted that a higher penetration of rapid public is likely only 

feasible where off-street access is not available. 

o Currently, stakeholders believe that it is the early adopters who are likely to 

be going to public charge points for rapid charging; it was suggested that 

this will likely not be the norm in the future for the majority of EV owners. 

o Stakeholders discussed the concept that as battery sizes increase, rapid 

charging may decrease as the “top up” charging requirement decreases. 

o In the future, PHEVs with rapid charging may be a possibility; this may 

cause a more normalized behaviour (less difference) between BEV and 

PHEV charging.  

 On-street residential 

o Stakeholders indicated that the model output puts a significant portion of 

charging into the “residential on-street” category; there were mixed opinions 

on this topic from the group. 

o Some of the group believe that the portions of residential on-street in the 

scenarios presented are too high. 

o Unfavourable arguments: 

 Some suggested that it may only be a feasible option for London. 

 Others stated that it will likely not scale due to being generally 

uneconomic. 

 It was also noted that a car owner would be unlikely to get a BEV if 

they needed on-street charging. 

o Favourable arguments: 

 In contrast to other comments, some stated that this type of 

charging should be scalable and could provide a good income for 

councils. 

 These stakeholders furthered the argument by suggesting that if 

on-street residential charging is not presented as an option, it is 

unlikely that the government will meet their EV targets. 

o A discussion around consumer behaviour and how people consume 

charging was held. 

 Some stakeholders were firm in their belief that on-street residential 

will have a part to play in the charging mix. 

 Furthering the argument, it was suggested that on-street residential 

chargers are likely to be deployed ubiquitously to give confidence 

to consumers that they will be able to charge as needed. 

 Other 

o It was stated that councils have little to no capital expenditure budget 

available in this area; as such, they are usually reliant on private/public 

sponsorship. Therefore, the availability of private/public capital funding may 

be a constraint on the uptake of types of charging. 
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o One stakeholder mentioned that an 'en route' category may be a misnomer; 

it was suggested that this naming be changed (e.g. to 'urban / en route') 

o In the next 5-10 years, induction charging may have an impact for 

residential on street parking. 

Proposed actions: 

 Clarify the naming convention with more context: 

o Potential scenario worlds: distributed overnight, distributed daytime, 

centralised daytime 

o Potential charging locations: home, on-street residential, work, destination, 

and urban/en route) with more context. 

 Clarify the charging rate assumptions for the “destination” and “urban/en route” 

categories: 

o Destination: model the current proportion which are rapid points and 

potentially model an increase from 7 kW over time. 

o Urban/en route: potentially model an increase from 50 kW over time. 

 Revisit the scenario world assumptions and inputs, particularly with respect to rapid 

charging; potentially increase the relative proportion of rapid charging in the 

distributed scenario and decrease the proportion in the centralised scenario. 

Actions taken: 

 As these topics fall outside the scope of the Distribution Future Energy Scenarios, 

we will capture most of these actions within our load forecasting work for UK Power 

Networks. In that work, we will: 

o Update the charging locations to: home, on-street residential, work, 

destination, and urban/en route. 

o Update the scenario worlds to: distributed overnight, distributed daytime, 

centralised daytime. 

o Change the charging rates for destination to model the current proportion 

which are rapid points and model an increase from 7 kW over time in our 

load modelling work. 

o Change the urban/en route to model an increase from 50 kW over time. 

o Update the scenario worlds to: distributed overnight, distributed daytime, 

centralised daytime. 

o Decrease the proportion of rapid charging in the centralised scenario for 

those customers who have off street parking. 

 

2.8 Smart Charging & Charging Choice 

Residential Charging Distribution by 2050 
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General conclusion: the low and medium scenarios have higher shares of non-managed 

charging (NMC) than what was expected by stakeholders in the room. 

 General 

o Stakeholders agreed that the presented categories made sense and 

covered the possible types of smart charging likely to be available. 

o It was mentioned that, of smart charging events, some are overridden 

(~10%); this behaviour is considered in the charging choice model and 

therefore in the output shown. The smart charging figures presented 

indicate the final output behaviour that each category would normally 

perform after discounting a portion of events that are overridden (and 

allocating them to the NMC category). 

 Scenarios 

o Stakeholders suggested that 50% NMC in the medium scenario seems 

higher than what they expected. 

 The user-managed charge (UMC) portion of 23% also seemed low 

to the stakeholders in the room. 

 It was mentioned that the ToU tariff market is likely going to grow 

rapidly, which may entice owners to manage their charging. 

 It was queried how many customers are already on an Economy 7 

time of use tariff. 

 Generally, the low and medium scenarios were noted as lower than 

what the room expected; however, this assumption was based 

more upon the assumption that smart charging be necessary for 

the system to cope not necessarily consumer behaviour. 

o Regarding V2G, the 10% portion in the medium scenario was questioned 

as being high. This value is aligned to the lowest value in the National Grid 

Future Energy Scenarios. 

 On-street charging 

o Some stakeholders raised the idea that externally-managed charging 

(EMC) may be an option for on-street charging as well (not just residential). 

o The room largely agreed that there was potential for this to be a possibility, 

with either a smart meter or the smart technology in an EV as the technical 

backing for it to function. 

o Others mentioned that there is a push from the Office for Low Emission 

Vehicles (OLEV) to provide more flexibility. 

 Public charging 

o Stakeholders largely agreed that they do not foresee managed charging 

happening at any public charging points. 

o It was noted that “on-street residential” can be considered ‘quasi-public’ 

where managed charging could occur. 

 Regulation 

o The potential that regulation may require all car charging to be managed 

was suggested. 

o This would provide a scenario world where smart charging was the norm 

and EV owners had to opt-out or be exempt. 

o In this scenario world, it would be more likely that the portion (or a fraction 

of) EV owners currently in the NMC category moves to EMC. 

 Vehicle-to-Grid (V2G) 

o Stakeholders noted that V2G has some significant challenges in its current, 

and potential future, business case (e.g. low revenue streams and 

competition from stationary batteries). 
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o One stakeholder suggested to review the concept of V2H (vehicle-to-home) 

as it may cause some portion of residential consumption to decrease (or go 

to zero) during peak times (as EV owners could discharge their vehicle to 

power their household need). 

 the number of currently functioning V2G chargers in the UK was 

said to be based almost exclusively on innovation trials 

o The general conclusion in the room was the V2G is not likely going to be 

the dominant way of smart charging. 

Proposed actions: 

 Revisit the assumptions used to derive the NMC portions, particularly in the low and 

medium scenarios. 

 Look into the potential application and impact of V2H. 

 Review the possibility of applying smart charging to on-street charging. 

Actions taken: 

 The assumptions for the NMC proportions in all scenarios were revisited and, while 

updated, a similar range of proportions were maintained to support UK Power 

Networks in their business planning work for a range of different possible futures 

(see updated graph below). 

 Reviewed the current status of V2H and determined that its future is too uncertain 

to model a relevant uptake path. 

 Applied smart charging to on-street residential charging. 

 




