Distributed generation and demand study

Technology growth scenarios to 2032
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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
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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

Lincoln
Nottingham

Stoke-on-Trent Boston

EAST MIDLANDS

Birmingham
Tipton Coventry
East Wales WEST MIDLANDS

Shrewsbury

Milton Keynes
West Wales

Bodmin _ Plymouth 4 of 14 Distribution UK Licence Areas
* 7.8 Million Customers

* Covers 55,500 Sq Km

e 220,000km of Network

e 185,000 Substations
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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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Significant uncertainty of future growth in
electricity demand

Possible future daily demand scenario with sub-optimal power system™
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PV MW installed capacity

21

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

Significant uncertainty in DG growth

Sources: EATechnology 2012, DECC

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

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

=== ow scenario ==Medium scenario ==Actual
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Current WPD South West DG Data

Connected Offered Total
Generator type [MVA] Accepted [MVA] [MVA] [MVA]
Photovoltaic 1,240 111 30 1,381
Wind 294 82 12 388
Landfill Gas, Sewage Gas, Biogas
and Waste Incineration 6 9 41 55
CHP 34 7 2 43
Biomass and Energy Crops 1 0 5 3
Hydro, Tidal and Wave
Power 5 - 1 6
storage 16 244 656 916
All Other Generation (inc
Mixed) 523 491 323 1,336
Total 2,118 944 1,068 4,129

22
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Aim of Study

Assessing the potential growth of customer demand and
LCT uptake by type, general location and year

|dentifying 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

=
WESTERN POWER=
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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

Bs=
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The Transition from Distribution Network
Operator to Distribution System Operator

Distribution Distribution
Network System
Operator Operator
Passive networks Active networks
managing maximum managing real-time
power flows energy flows
25 WESTERN POWER—.

DISTRIBUTION
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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

Bs=
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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.

Joint Regional Strategy Document

Western Power Distribution - South West Licence Area
&
National Grid System Operator

nationalgrid

WESTERN POWIIZ
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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 [€QEN<

transforming energy

— Process
- ESAs
- Technologies

- Methodology
Data sources
Using the FES scenario
Trend analysis

Resource assessments



First step in process [egen<

transforming energy

Understanding the need for strategic network investment to 2032
Options study

Step 4

* Present
business case
and options

Step 1 Step 2 Step 3

e DG and e Network e |dentify and
demand constraint assess
technologies modelling to investment

growth 2035 options

scenarios e Assess

assessment alternative
options

This study

Shaping Subtransmission
to 2030

South West — Report July 2016
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Future Energy Scenarios [egen<

nationalgrid

Future Energy
Scenarios

Juty 2017

L\

A T "

\
EI/ (5A000

+

More money
available

@ Prosperity

Less money
available

transforming energy

f[ ]

E g
Two Degrees

Consumer Power A world where environmental

A world which is relatively sustainability is top priority
wealthy and market driven

& ; E Slow Progression
Steadv State A world focused on long-term

A world focused on security of environmental strategy
supply and short-term thinking

@ Green ambition More focus +




South West - Electricity supply areas (ESASs) regeﬂ@

transforming energy
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Technologies being assessed regeﬂ@

Supply

Distributed generation technologies

Solar PV
- rooftop and ground mounted

transforming energy

Demand
Key areas with potential for disruption

Electric vehicles

Heat pumps (by type)

Onshore wind

Air conditioning

New build developments (residential)

Hydropower

Energy from waste

New build developments
(non-residential)

Anaerobic digestion

Fossil Fuel

Other techs
inc. Marine & Geothermal

Storage
Energy storage at distribution level

Response services

Reserve services

High energy user behind meter
Own use and community
Co-location




Summary of scope

V.

South West licence area

52 ESAs

Generation, storage and demand
technologies

Annually from 2018 to 2032

Four scenarios defined by differing levels of

economic growth and green ambition



Methodology — stages of assessment regeﬂ <

transforming energy

» X »

4,000

z

2

é. 3,000

g 2,000 /
g 1,000

®)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Current baseline Pipeline projection Growth scenarios (to
WPD connection data, Regen Analysis of current projects 2032)
national renewables in the planning systemand  Growth scenarios based on
project database, 2 with grid connection National Grid’s FES- applied at a
FiT data, ROC data, G’ agreements for large scale local level
plus other publicly ' technologies. Dependent Two degrees
available data on technology when Consumer power —

projection goes out to. Slow progression —-—

Steady state



Sources of data eﬂ @

transforming energy

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.. L

A local progress

report for England

regensw

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 regeﬂ <

transforming energy

Percentage domestic heat met from

renewable heat generation by local authority

B >6 percent
[ 2to6percent
0to 2 percent

Source: Regen 2016 Progress Report

Percentage electricity met from renewable electricity

generation by local authority

B >20 percent
[ 10to 20 percent
0to 10 percent




Building the scenarios — using the FES regeﬂ <

4=

More money
available

z
®

Less money
available

Consumer Power

A world which is relatively
wealthy and market driven

oo

Steady State

A world focused on security of
supply and short-term thinking

transforming energy

ﬁ ]
74
Two Degrees

A world where environmental
sustainability is top priority

A

Slow Progression

A world focused on long-term
environmental strategy

@ Green ambition More focus +




Building scenarios: past and emerging trends regeﬂ <

transforming energy

Correlation between the number of off gas houses and the thermal capacity of heat pumps

Off gas correlation All houses correlation
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Source: WPD Regen Scenarios 2015



Building scenarios: projections key technologies regeﬂ <

transforming energy

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

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

40,000

35,000

— ‘Two degrees’ scenario: 15.2 million

— ‘High EV5s’ scenario: 18.1 million

30,000

25,000

The Committee on Climate Change report to

parliament, EV pathway:
— 16% market share by 2020 (PHEVs + ZEVs)

20,000

Number of vehicles
Thousands

15,000

— 60% market share by 2030 (PHEVs + ZEVs)
— 100% market share by 2040 (ZEVs only) 10,000

5,000

2025
2027
20
20
20
20
20
20
20
2043
2045
2047
2049

n ~ o o« o
I o NN
o O O O O
N N N N N

e High EVs === Degrees - EVs



eN<s

transforming energy

¥ 4

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

feQen<



|dentifying new residential and
non-residential developments

Methodology

[
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DISTRIBUTION

Serving the Midlands, South West and Wales




Data sources — Local Plans regeﬂ @

transforming energy

Py

Aim®

PlanTeignbridge
o e 2058

Adopted
6th May 2014

PLYMOUTH &
SOUTHWEST
DEVON JOINT

Planning for ~ | 5 5 fos g ]l = i g R LOCAL PLAN

Cornwall - e -, Y4 T
| = - e R 3= - 3 <

Local Plan

c Pol 010- 2030

Towl leel Kernow ” —
' 7 2 ~— < Teignbridge
y } SUBMISSION
: JULY 2017+

Local Plan Consultation Sedgemoor

Proposed Submission Local Plan

i =

TORBAY T vy [N
LOCALPLAN V&5 s = — East Devon Local Plan

2013 to 2031

Regulation 19 Consultation
Adopted - 28 January 2016

Sedgemoor District Council + Strategy and Development
January 2017 - Idf@sedgemoor.gov.uk

November 2016



Data sources

eNn<e

transforming energy

Housing monitoring updates, strategic housi

ng land availability assessments (SHLAAS)
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Plan Update, Employment land review

Allocations Development Plan, Economic Development Monitorin

Figure H1: Hayle Strategy Map '

High Lanes

Key:
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EZ] Direction of growth for housing
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Traffic management

_J Proposed marine employment allocation
] satoguarced smpioyment

AN Safeguarded footbat piches

B Esucation atiocation

Possbie A30 junction

//2 New open space (indicative)

Junction capacity impeovement

dweilings;
us=s, Dl Education;

82 / B8 E‘Hﬂhy
Health; D1 Public Hall

“Additional Policy Requirements:

) A mixed use development comprising 1500 dwellings; together with
81/ B2 / B8 employment space; hool; community space;
health centre; small scale retail use; and public open space

The residentisl development should come forward s two
nelgrbourhoods (Hohbghted a3 the grey areas (1) end (2) on the
plan above). Ié provide a
rglegpaldigedrn. i (-mmm e el iyl
Zccompanying plan); whist the lrges bub (3) should akso be the
location ucation and healthcare  faclities. The two
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Refer to latest version of the local development plan

e Key documents — Core Strategy Paper, Policy maps

|dentify latest supporting documents
e Local Plans often not the most up to date source

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

Gather detail on strategic sites (housing, employment)
e Sites with significant growth potential, specific policy ref in the LDP
e Number of homes to be built

e Site area of non-residential property
e Any indication of phasing to be built over year
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General allocation for housing and non-residential sites
e Housing trajectory for annual build out rates
e Additional developments to be built outside of strategic sites

Non-residential phasing and usage type
e Very limited information on annual build out rates and site areas
e Developments over 50,000m?2 split across plan period

Unallocated

e 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
e Using policy maps or site development name
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Review with Local Authorities

Predominantly

: highlighted use of:
Data check: Monitoring reports

contact all local Site Allocations

authorities in Document

con et GIS layers
Icence area to Provide detail on

confirm figures the usage type split
of non-residential
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Scenario 1 (High growth rates with build
. : out rate matches targets given
High economic in local plan
growth
\§ J

Apply scenario
growth factors
to data

Strategic sites: likely to go

ahead but with delays

* Based on the development
stage of local plan

Scenario 2 Low
economic

growth /G

J

eneral allocation and \

unallocated: total number of

dwellings reduced

* Based on previous trends -
total annual completed

\ build figures in the UK /
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Total number of homes (up to 2032)

Local authorit
g 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
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New housing developments by ESA ol |

Scenario 1: High economic scenario

Number of new homes by local authority
[ Waiting on release of December updates
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Total non-residential (up to 2032)

Local authorit
b 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
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Non-residential developments (ha)
[ 1 Waiting on release of data in December
[15-25

3 25-50
B 50-100
Bl 100 - 205
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Next steps

 Complete initial data collection from December releases

* Check data with each local authority - unable to include
new data after 315t December

* Apply low economic scenario reductions to current
figures.

Questions
* Anyinformation to add?

* Any questions/comments on the approach and
outcomes?



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

Regen, Innovation Centre, Rennes Drive, Exeter, EX4 4RN regen @

T: 01392 494 399 transforming energy




By .
WESTERN POWER=.
DISTRIBUTION

Serving the Midlands, South West and Wales

Strategic Investment Options for
the South West

5th December 2017



62

File

Edit

WPD Online Capacity Tool

View Favorites Tools Help

Distribution Generation
owner/operator forum

Generation Infrastructure
Schemes

Community Energy Schemes
Facilitating sharing of
information for potential

generation connections
consortiums

Trial

Service alterations

Information for electrical installers

Useful information

Contact us

We are aware that not all data is currently displayed on the map and we are working to resolve the issue.

Postcode search @ Capacity search @ Capacity mode @
| Q ‘ ‘ Q l MVA @ Generation O Demand O Both

Substation/Supply type @ Connection Potential Filter @

@ Grid bl Bulk @ Primary @® High ® Medium @ Low
e e '

UTognEna P
0 Great Britain
(143 m M m
D Dublin Liverpool' pry Sheffield
Chester
o
Snowdonia
arlow National Park
111 Norcv’vich
Wexford
ort S * ° -
; . - ° Camgndge
»
\& . [ ] ” lpsvgich
Ll
. ,A!‘E S‘. b S { 140] Colchester
. Tt o
o tswolds Oxford {11
o2 S ONB o
W Swindon London
S Reading ®
Canterbury,
o
= m 20
Southampton Ce
Q e Briggton o0
.9 Boum%mouthponsmomh
New; B LA16]
e o M
s‘ﬁ'ﬁ .
) annal
Penzanged”® pg siouth englinh ch s
® ~1
Google Map data ©2017 GeoBasis-DE/BKG (2009), Google  Terms of Use  Report a map arror

WESTERN POWER
DISTRIBUTION

Serving the Midlands, South West and Wales



DSOF and NIA information day

Western Power Distribution’s
Distribution System

Operability Framework

September 2017
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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 25" January
2018 and project proposal forms will be
downloadable from our website in the
new year.
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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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Timetable for Strategic Studies
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We welcome further collaboration:

wpdnetworkstrategy@westernpower.co.uk
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