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Agenda
10.00 Welcome by chair

Johnny Gowdy, director, Regen

10.05 Introduction and investment strategy overview 

Nigel Turvey, network strategy and innovation manager, WPD

10.20 Scenario development process 

Poppy Maltby, senior project manager, Regen

10.40 Future domestic and commercial developments study

Amy Brimmicombe, analyst, Regen

11.00 Short break

11.10 Roundtable sessions – attendees join 2/3 of the sessions for 30 mins discussion around assumptions 

for 2032 scenarios: 

1. Distributed generation (Regen – Poppy Maltby)

2. Demand and new developments (Regen – Amy Brimmicombe)

3. Storage and flexibility (Regen – Johnny Gowdy)

12.10 Roundtable feedback

Johnny Gowdy, director, Regen

12.30 Summary, next steps & close

Nigel Turvey, network strategy and innovation manager, WPD

12.45 Lunch and networking



5th December 2017

Strategic Investment Options for 

the South West



Investment Strategy Overview

 Western Power Distribution – Who are we?

 Drivers for the project

 Aim and approach of the study

 Timetable

 What else are we doing to help enable growth?
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WPD – Our Area
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• 4 of 14 Distribution UK Licence Areas
• 7.8 Million Customers
• Covers 55,500 Sq Km
• 220,000km of Network
• 185,000 Substations



Drivers of the need for this project

 Uncertainty in the future path of demand & DG growth

 Variability and volatility in network flows increasing; usage patterns 

changing; new technologies

 14GW Winter Peak; 20GW DG, 12% of Energy

 Significant changes in energy system operation: need for coordination 

if growth is to be achieved economically

 Ofgem wanting to understand the value to the wider customer base if 

they were to fund strategic reinforcement 

 Need to understand whether there are ‘no/low regret’ investment 

options

 What does Brexit mean for renewables, LCTs and electrical self 

sufficiency?
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Overview
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J-route



South West SoW



Alverdiscott SGTs



E-route and U-route



Exeter Main fault level



Fraddon
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India Queens fault level



South Devon 123kV



Severnside thermal



Significant uncertainty of future growth in 

electricity demand
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Infrastructure 

Commission

Smart Power 

Report March 

2016



Significant uncertainty in DG growth

21

UK installed the most solar 

capacity in Europe in 2014. Total 

installed solar capacity of 5.71 

GW at the end of March 2015 -

41% increase

687,000 solar installations in the 

UK compared to just over 7,000 

five years ago

P
V



Current WPD South West DG Data
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Generator type

Connected 

Accepted [MVA]

Offered Total Enquired

[MVA] [MVA] [MVA] [MVA]

Photovoltaic
1,240 111 30 1,381 
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Wind
294 82 12 388 18

Landfill Gas, Sewage Gas, Biogas 
and Waste Incineration 6 9 41 55 0 

CHP
34 7 2 43 0 

Biomass and Energy Crops
1 0 2 3 0

Hydro, Tidal and Wave 
Power 5 - 1 6 0

Storage
16 244 656 916 497

All Other Generation (inc 
Mixed) 523 491 323 1,336 234

Total 2,118 944 1,068 4,129 756



Aim of Study

 Assessing the potential growth of customer demand and 

LCT uptake by type, general location and year 

 Identifying thermal, voltage and fault level constraints that 

result

 Assessing options for conventional reinforcement

 Providing recommendations for ‘low regret’ investment 

and identifying the cost and timescale of these

 Use this to understand the economic potential for demand 

side response and/or generation constraint to avoid 

reinforcement

 Begin to attach ‘Energy’ figures to future flexibility required
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Timetable for Strategic Study

 Stakeholder workshop to get stakeholder input to approach and 

scenarios to be considered – December 2017

 Undertake network studies and identify solutions with costs  -

2018 Q1

 Sensitivity work – i.e. how much ‘headroom’ do the potential 

solutions give – 2018 Q2

 Assess potential for demand response/generation constraint –

2018 Q2

 Complete report – June 2018

 Dissemination event or webinar – July 2018
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The Transition from Distribution Network 

Operator to Distribution System Operator
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Distribution

Network

Operator

Distribution

System

Operator

Passive networks 

managing maximum 

power flows

Active networks 

managing real-time 

energy flows



WPD/National Grid

Regional Development Programme

Programme includes:

 Sharing of existing data and network models on a more granular basis

 Collaborative design of whole system modelling studies

 Covers steady state thermal, voltage and fault level

 National Grid to share dynamic modelling techniques

 Covers three scenarios:

 2020 3GW

 2025 4GW

 2030 5GW

 2020 network models used as basis for study

 Future network requirements will be modelled and solved using both conventional 

reinforcement and commercial non-build solutions

 Collaborative whole system Network Options Assessment will be trialled

 Processes ,methodologies and results to be documented for external publishing 

through Open Networks

 Programme to finish in March 2018
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Customer Benefits

 Whole system roadmap of DG, LCT and 

demand growth scenarios in the South 

West

 Establishes a co-ordinated pathway to 

achieve greater levels of DG growth

 Recommends least regret works to be 

completed to ensure on-time enabling of 

customer requirements

 Reduces time to connect for distribution 

customers due to active T-D co-ordination 

ahead of customer requirements

 Establishes the CBA for distribution 

customers providing flexibility and 

associated benefits to solve transmission 

issues

 Produces a regional strategy to enable 

identified outputs.
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What might this mean for our customers?

 WPD is becoming more active in its approach to network operation:

– Active Network Management - rolling out across all network

– Extending ANM to demand and storage customers

– Transparency with our data

 Revenue streams for DSR/flexibility services – DSO requirements will 

be predictable and forecast in advance.

– Revenue from demand ‘turn up’/’turn down’ services

– Revenue from generation ‘turn up’/’turn down’ services

– Revenue from storage energy shifting services

– Revenue from demand shifting/influencing

– Revenue from reactive power support

 Quicker, more efficient connections for customers willing to become 

active energy system participants
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2035 Electricity Scenarios 
WPD South West licence area

Stakeholder workshop – 5 December 2017



Introduction to WPD 2035 scenarios

− Process

− ESAs

− Technologies

− Methodology

∙ Data sources

∙ Using the FES scenario

∙ Trend analysis

∙ Resource assessments



Step 1

• DG and 
demand 
technologies 
growth 
scenarios 
assessment

Step 2

• Network 
constraint 
modelling to 
2035

Step 3

• Identify and 
assess 
investment 
options

• Assess 
alternative 
options

Step 4

• Present 
business case 
and options

This study

First step in process

Understanding the need for strategic network investment to 2032
Options study



Future Energy Scenarios 



South West - Electricity supply areas (ESAs)



Supply 

Distributed generation technologies

Solar PV 

- rooftop and ground mounted

Onshore wind

Hydropower

Energy from waste

Anaerobic digestion

Fossil Fuel 

Other techs 

inc. Marine & Geothermal

Demand

Key areas with potential for disruption

Electric vehicles

Heat pumps (by type)

Air conditioning

New build developments (residential)

New build developments 

(non-residential)

Storage

Energy storage at distribution level
Response services

Reserve services

High energy user behind meter

Own use and community

Co-location

Technologies being assessed



Summary of scope

i. South West licence area

ii. 52 ESAs

iii. Generation, storage and demand 

technologies

iv. Annually from 2018 to 2032

v. Four scenarios defined by differing levels of 

economic growth and green ambition



Growth scenarios (to 
2032) 
Growth scenarios based on 
National Grid’s FES- applied at a 
local level
Two degrees
Consumer power
Slow progression
Steady state
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Current baseline 
WPD connection data, Regen 
national renewables 
project database, 
FiT data, ROC data, 
plus other publicly
available data

Pipeline projection 
Analysis of current projects 
in the planning system and 
with grid connection 
agreements for large scale 
technologies. Dependent 
on technology when 
projection goes out to.

Methodology – stages of assessment

1. Baseline 2. Pipeline 3. Scenarios



Baseline includes:
• Regen database including England progress 

report for renewable energy
• WPD connection data, 
• AddressBase (Ordnance Survey) data
• Plug-in electric vehicle grants and anonymised 

DVLA EV registered keeper data
• FiT data, ROC data etc..

Sources of data

Pipeline includes: 
• Projects in planning system 
• Grid connection agreements for large scale technologies. 
• Local plans for residential and non-residential projections with 

data validation
• Data validation with local authorities



South West Local Authorities - 2016

Source: Regen 2016 Progress Report



Consumer led
DG

Government & 
consumer led

DG

Government 
led DG

No DG 
leadership

Building the scenarios – using the FES



Building scenarios: past and emerging trends

Correlation between the number of off gas houses and the thermal capacity of heat pumps
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Building scenarios: resource assessments

Source: WPD Regen Scenarios 2015

South West onshore wind 
potential resource



Building scenarios: projections key technologies
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High EVs 2 Degrees - EVs

Some projections have high uncertainty.  E.g. electric vehicle growth:

The National Grid FES growth rates by 2032 (GB):

– ‘Two degrees’ scenario: 15.2 million

– ‘High EVs’ scenario:          18.1 million 

The Committee on Climate Change report to 

parliament, EV pathway:

– 16% market share by 2020 (PHEVs + ZEVs)

– 60% market share by 2030 (PHEVs + ZEVs)

– 100% market share by 2040 (ZEVs only)



Regen

Regen passionately believes that sustainable energy has a vital role at 

the heart of a successful economy and its thriving local communities.

We offer independent expert advice on all aspects of sustainable energy delivery. We 
use our technical, financial and policy knowledge to support a range of public and 
private sector organisations to make the most of their clean energy opportunities.



Future Electricity Demand
in the South West licence area

Engagement workshop – 5 December 2017

South West licence area



Identifying new residential and 
non-residential developments

Methodology



Data sources – Local Plans



Data sources

Housing monitoring updates, strategic housing land availability assessments (SHLAAs) 

Site Allocations Development Plan, Economic Development Monitoring Report, Infrastructure Delivery 
Plan Update, Employment land review



Method to identify new developments

Refer to latest version of the local development plan

• Key documents – Core Strategy Paper, Policy maps

Identify latest supporting documents
• Local Plans often not the most up to date source

• Annual monitoring reports, SHLAAs, ELAs, Infrastructure Needs 
Assessment

Gather detail on strategic sites (housing, employment)
• Sites with significant growth potential, specific policy ref in the LDP

• Number of homes to be built

• Site area of non-residential property

• Any indication of phasing to be built over year

1

2

3



Method to identify new developments

General allocation for housing and non-residential sites
• Housing trajectory for annual build out rates

• Additional developments to be built outside of strategic sites 

Non-residential phasing and usage type
• Very limited information on annual build out rates and site areas

• Developments over 50,000m2 split across plan period

Unallocated
• Figures for homes to be built across the LA that are yet to be 

allocated or windfall allowance – no specific site details

Assign to ESA
• Using policy maps or site development name

4

5

6
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Method to identify new developments

Data check: 
contact all local 
authorities in 

licence area to 
confirm figures

Predominantly 
highlighted use of:
• Monitoring reports
• Site Allocations 

Document
• GIS layers
• Provide detail on 

the usage type split 
of non-residential

Review with Local Authorities



Scenarios for new demand

Apply scenario 
growth factors 
to data

High growth rates with build 
out rate matches targets given 
in local plan 

Strategic sites: likely to go 
ahead but with delays
• Based on the development 

stage of local plan

Scenario 1 
High economic 
growth

Scenario 2 Low 
economic 
growth

General allocation and 
unallocated: total number of 
dwellings reduced
• Based on previous trends -

total annual completed 
build figures in the UK



Final database



New housing and non-residential developments:

Initial results



Initial results: housing developments

Local authority
Total number of homes (up to 2032)

Higher economic scenario

1 Cornwall 39,229

2 Plymouth 14,805

3 East Devon 13,368

4 Taunton Deane 12,791

5 South Somerset 11,936

6 Teignbridge 11,805

7 City of Bristol 11,112

8 Torbay 8,900

9 North Devon 8,743

10 Mid Devon 8,178

11 Torridge 8,015

12 Exeter 7,022

13 South Hams 5,027

14 Mendip 2,926

15 West Devon 2,491

16 West Somerset 2,434

17 West Dorset 2,140



New housing developments by ESA

Scenario 1: High economic scenario



Initial results: non-residential developments

Local authority
Total non-residential (up to 2032)

Higher economic scenario

1 Cornwall 205

2 Teignbridge 169

3 City of Plymouth 168

4 Taunton Deane 158

5 East Devon 155

6 South Somerset 142

7 Sedgemoor 128

8 North Devon 105

9 Exeter 53

10 Torbay 43

11 Mid Devon 41

12 Torridge 41

13 West Devon 32

14 South Hams 21

15 Mendip 10

16 West Dorset 10

17 West Somerset 9



Non-residential developments



Non-residential developments: largest sites



• Complete initial data collection from December releases  

• Check data with each local authority - unable to include 
new data after 31st December

• Apply low economic scenario reductions to current 
figures.

Questions

• Any information to add?

• Any questions/comments on the approach and 
outcomes?

Next steps



Regen, Innovation Centre, Rennes Drive, Exeter, EX4 4RN  
T:  01392 494 399 

Poppy Maltby - pmaltby@regensw.co.uk
Amy Brimmicombe - abrimmicombe@regensw.co.uk



5th December 2017

Strategic Investment Options for 

the South West



WPD Online Capacity Tool
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DSOF and NIA information day

 WPD’s DSOF identifies 9 prominent 

network issues which need consideration 

as our system becomes more active.

 Themed around Customers, Network 

Operations and Assets.

 We are seeking third party NIA innovation 

projects which could solve or alleviate 

these network issues through non-

traditional means.

 A DSOF & NIA information day will be 

held in Birmingham on 25th January 

2018 and project proposal forms will be 

downloadable from our website in the 

new year.

63



Timetable for Strategic Study

 Stakeholder workshop to get stakeholder input to approach and 

scenarios to be considered – December 2017

 Undertake network studies and identify solutions with costs  -

2018 Q1

 Sensitivity work – i.e. how much ‘headroom’ do the potential 

solutions give – 2018 Q2

 Assess potential for demand response/generation constraint –

2018 Q2

 Complete report – June 2018

 Dissemination event or webinar – July 2018
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Timetable for Strategic Studies
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Q3&4 2017
•West Midlands

Q1&2 2018
•South West

Q3&4 2018
•South Wales

Q1&2 2019
•East Midlands
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We welcome further collaboration:

wpdnetworkstrategy@westernpower.co.uk



Regen, Innovation Centre, Rennes Drive, Exeter, EX4 4RN  
T:  01392 494 399 


