SP ENERGY
NETWORKS Wednesday 15t" June 2022

SP Energy Networks
Preparing For Net Zero Conference
Electrification of Transport and Heat

Thank you for joining - this session will start at 14:00.

Develop a network /| Bea trusted partner for Ready our business
that is ready customers, communities for a digital and
for Net Zero and stakeholders sustainable future
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AGENDA - Electrification of Transport and Heat

14:00 — Welcome, Housekeeping & Safety Contact

14:10 — Incentive for Connections Engagement Action Plan 2022/23
14:30 — Project CHARGE: ConnectMore Interactive Mapping Tool
15:15 — Heat Balance SIF Project: Show and Tell

15:30 - Flexible Heat: Show and Tell

15:45 — Net Zero Knowledge Forum and Partnerships Working

16:00 — Close
Develop a network | Be atrusted partner for Ready our business
that is ready customers, communities for a digital and
for Net Zero and stakeholders sustainable future
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Housekeeping

Thank you for taking the time to attend today.

» This session is being recorded.

o please let Louise know if you are not comfortable with this and we will take your
comments in the Chat section

« Please try and keep background noise to a minimum by using the mute button when
you are not speaking.

« We are keen for this to be an interactive session as your feedback is important.
o please raise your hand electronically or use the chat function if you would like to
ask questions to the speakers

We value your opinions, and we are keen to generate an open session
with opportunities to hear your feedback.
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Safety/Environmental Contact
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How easy Is it to drive across
Wales in an electric car?

By Tomos Morgan
Wales correspondent

20 May 2022

It's less than eight years before the sale of new petrol and diesel cars is banned in the UK - and sales of electric
vehicles have been rising steeply.

Yet that concern over the state of the UK's charging infrastructure is now the number one reason
stopping newer buyers from taking the plunge.

To see if those fears were justified, | attempted to drive up and down Wales in a standard electric car to see how easy
it would be.

www.bbc.co.uk/news/uk-61505025.amp



https://www.weforum.org/agenda/2021/07/electric-cars-batteries-fossil-fuel
https://www.bbc.co.uk/news/uk-61505025.amp

SP ENERGY

NETWORKS Rachel Shorney, Stakeholder Engagement Manager
Incentive for Connections Engagement
Action Plan Overview
Develop a network /| Bea trusted partner for Ready our business
that is ready customers, communities for a digital and
for Net Zero and stakeholders sustainable future




ICE

We are proud to publish our 2022/2023 ICE Plan to highlight
the work we will be completing over the next 12 months:
www.spenergynetworks.co.uk/pages/incentive_on_connections

engagement ice submission.aspx

Key topic areas include:
1.Policy Guidance
2.Communication
3.Customer Contact
4. |CP/IDNO Interface
5.Design Support
6.Land Rights
/.Project Management
3.Partnerships
9.Preparing for DSO
10.Project CHARGE
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Making Connections

Our Major Connections SP ENERGY
NETWORKS

Engagement Strategy,

Workplan and

Performance Outputs

Incentive on Connections Engagement
(ICE) Ofgem Submission
2022-2023


http://www.spenergynetworks.co.uk/pages/incentive_on_connections_engagement_ice_submission.aspx
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|CE - Policy Guidance

Policy Documents to be update in 2022/23 are:
« -ESDD-01-006: Standard LV Connection Arrangements

« -ESDD-02-003: LV connection arrangements in residential developments
« -ESDD-02-012: Framework for design & planning of LV housing developments
« -ESDD-02-007: Equipment ratings

-ESDD-04-003: Service design for connection of residential properties

ADMD Calculator for 20+ Properties
Varlables Options [ Ranges User input

Wmutput Mumber of Customers on Feeder ? 200 100 100
How many have EV Chargers ? 0 to Number of Customers 0
FWEHEE HH ADMD Stalldill’d 1.80 How m:n: have EV l:hariers AND Heat Pumps 7 0 to Number of Customers 0
Total Feeder ADMD Standard 180.00 How many have Air Source Heat Pumps ? 0 to Number of Customers 1]
MEEEE HH ADMD Cold Load IE“ Average size of ASHP? (kW Heat) 0.5 8or 16 ]
How many have Ground Source Heat Pumps ? 0 to Number of Customers 0

Total Feeder ADMD Cold Load 180.00 Average size of GSHP? (kW Heat) 0,5 8or 16 16
How many have Hybrid Heat Pumps ? 0 to Number of Customers L]

Average size of HyHP? (kW Heat) 0,5 80r 16 5
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|CE - Customer Contact

Our newly formed ‘Customer Engagement Focus Group’ we developed to better understand our
customer’s thoughts on our connections application systems and processes. This group has been
instrumental in helping us to fully understand our stakeholder needs, and we plan to continue this
engagement into 2022/23 as we make further improvements to our website to prepare for the
expected increase in connection applications during the transition to net zero.

Granular identification
. . . of where, \s{hcn, and how g A
Our iDentify app has received excellent feedback i o g
from our customers and the wider industry, and ek ol @_l : "t
we are proud to be publishing this simpler format e
. . connectivity = ;
of application for our customers. e O B
Industry leading Ve
The dates for the Customer Focus Group are: o (1) |
«  Wednesday 3 August 2022 opumponengne B N
th o 5o
 Wednesday 8" February 2023 = gy gy ot ey 5 OO O 0 @ @ s
(overloaded)  twithin limits) (overloaded)  property  EV by 2030 EVby 2030
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|ICE - ICP/IDNO Interface

|CPs and IDNOs have told us that our RAAAR Working Group is a useful method of highlighting and
developing the required improvements to our RAdAR application and design system, so we will be
continuing to implement this engagement in 2022/23 as we further develop our application system and
processes for our ICPs and IDNOs. We will use this Working Group to review all improvements we make
to the application process and design / delivery workflow for our customers, as this group has shown
positive feedback to other aspects of the connection interface such as the Self Service process, which is
another area our ICPs and IDNQOs are keen to investigate next steps and enhancements.

Progress of Land and Planning Process

Land Rights type to

The dates for our RAJAR Working Groups are: mmmmammee— || e oo o o
Eg :::l' % (tije‘;ign Apph::r:::;z
« Wednesday 17t August 2022 @ e }
G ———r—r—— As part of the ongoing ICE
e Thursday 13th October 2022 e e procssve v ftver
© s S anning processes_.. allowi
«  Wednesday 11" January 2023 E@ — } ! G e
—— .tu have vi::il}ih'tyof land
« Wednesday 29t March 2023 ; == JJ [ reirenents 1 e
CX———m— A —
S )




|CE - Design Support
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We will develop a Tactical Training Programme to equip our Design
Teams with new and enhanced knowledge of technical network design
and commercial considerations for differing types of new connections.

We will develop a Demand Self Service Design Tool to provide budget
estimates and optioneering facilities for all HV and LV customers
interested in connecting to our network.

We will develop a geographical layout version of the information within
the NDP to show the available capacity information in an easy to
understand and accessible format for our customers.

We will continue to provide access to our UMV Shape Files to help our
customers view our network information using their own Geographical
Information Systems. We will also create a formal application and
registration process for our customers to access our SPEN
Geographical Information System.

10

Solar Heat
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Service overloaded
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LV Looped Service

LV Mains Cable
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|CE - Project Management

We will continue our ‘in-house’ training for all connections
project managers and delivery staff to integrate the learnings
from our APM approved project management apprenticeship
scheme and align with SPEN connections processes.

We are also developing a Project Management Guidance
Pack that will be published externally for customer use.

GUIDANCE ONLY A

This Guidance Pack will include:

Door Details Duct Sealing
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|CE - Preparing for DSO
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We will promote the Active Network
Management opportunities available to our
customers.

We will identify the regions of our licence areas
that have ANM opportunities on our SPEN
Distributed Generation Heat Maps.

We will conduct a review of our recent
Flexibility Services tenders and publish any
findings and proposals for a longer term
strategy.

We will continue to engage with our
stakeholders to determine the level of interest
in any future opportunities for flexibility
services as we move into ED2.
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SP Distribution network CMZs

SP Manweb network CMZs

1. Dunbar 5. Bonnybridge

2. Dumfries & Galloway 6. Saltcoats B

3. Berwick 7. Redhouse

4. Coylton 8. Earlstoun Hydro

4. Livingston East

10. Galashiels

1. Amiwch

11. Dbunfermline 2. Bangor

12. Dalmarnock
13. Linmill
14. Kaimes

3. Four Crosses

4. Aberystwyth

5. Bold

6. Warrington
7. Percival Lane
8. Rock Ferry
9. Capenhurst
10. Ince

11. Colwyn Bay
12.5t. Asaph
13. Deeside

14. Chester

15. Lostock

16. Legacy




SPEN Contact Details SPD Pages 40-41

13

SP Distribution Licence Area

Areas of Responsibility & Key Contacts

Each of our wix feoeraphical dicericr
ArToEs, this SF D bUmicn BUemos e
v all ConnecTions activities ar 13k
VA0 vl and o,

e

B Edinburgh & Borders

Dairice Carweral Manape: - Duvid Dlma

i el rmisls wpereTeyTertworioy cooak. | 3TTR Y E2HIS1
M of Plasrers L Deugn - Sasn
L harsa ok couek | 39T RIS AT
Haad ot Cwlsvwry — Carand b fpowm
precheosmisspEreeypsrtvoetuoo.uk | D775 B2 WS
Vimad of Dwlswry - Toreor Weddel

o weddella voerereereori co. ke (3TTS RIS

@ Ayrshire & Chyde Scauth

Diiricr Coreral Baraser - hilses Boorks

il rourked ey yTetaoetL ook | T791E FIE
i o Plamnieay il Darsign - Koo 'Wamon

bl satvorsaspeery Tt ertucnok | OTFD TR0
Fimad o Dwirewry — lack Cvama

s e eTyTE AT k. T2 B SR
Himad of Dwlrewry - bariin borsmell

rrar i ra el sereryrerworks oo TR SIEGTT

B Ceniral & Fife

Dntrics Caneral Manager - Fow Calbeach

rovs. g et bl ey retwerks coosk | 0TS SITRSE
Haad ot Pasnere LDeugn - Crae Codam

e grata i e nretwer ok | D751 A2 HERT
Hmad it Cwlmewry — (D rey Rarkorw

darsel Sa riowi ypeneey yretenetu oo uk | DFFS A M
Hmad of Cwlsmry - beil bic Donald

el ol onaslciin e gy Terower ook | 07 P30 555

I Dusmiries £ Calloway

Dnirics Caner al Manage: - dieen Eourder

mleee rorkegy yprerryTetweerky ook | TTTEE TREES
Haadof Plamrne L Deugn - Kenrry Bowis

brrrrptosied yETEeT TR EtL e uk | 0775 AT
Fimad of Cwlswry - i | Carrusar

L oamrSens i e rer gt oo uke | 3TTR1 BT
Haad of Delsvery - Zraig Cotinl

am cottmi wenerryTeDwcr i ook | T3 111106

@ Glasgow £ Chyde North

Dritrice Careeral Vanaee: - &l Beeoes

il e py Tt ook | 07 ) B2 HEE
Haad of Plasning L Deugn - Ractel

relossshor yEeseryTEtwerks. ook | 0127 SEOTRE
Fimad =t Cwlsmry - Meer: harriasgdees

. 1 i coumk | TTOES1IELS
Hmad of Celsmry - Ricky Knighi

ricigy ki hba sperereyrertworio . cosk. (37 TREEI D

Lanarkzhire

Dwtrict Coreral Masaeer - Al Craham

alretar geahasyis s perergpetvoro ook | DT75 1 B2 4EEE
Hhead ol Flnmng & Cvign - Dok s

dprrh. pyam e o yEnereertyetocn k| [ IE S
Finad o Dwiremry — Cwrwk Drurmmossd

dprehSrummendi ereT et oL o 07T TR0

¥ ol Dwlirewry ~ Siwpiban Sobi
irpten sichs) spenerryTeowcrios ooosk. | D7 S TSN

SP ENERGY
NETWORKS

Stakehoider Engagernent Team Desk Top Quote Team
[ §= Taes e - Service erprovernest Manaper - hde Carkon

ratwlioey G yretaaiaco k. ST G2 N
Cumormet Cngagerrent Manager - Wt Waler
uart waluor O permrgyreteorta coust | 07800 1M1

< ) — L ¥

e tnsong spmergynetacrtuciiak | 07751 848482
Q = g~ Fary Mot

txy TRl ey cock Q0TS A4
Land & Planning

Fheacd of Land £ Planmang - Som Dacer

bt soemergpreracrbacoak 0TI IE2NT4
Onertsusion Lancd Menager - Sy Koln
wlinirpmeneacrococt 07748 TO0L0

XL bt 2 o e - St Walar
stuart walter i Genergyretwerioucock | 07800 ¥ D40

Low Carbon Technology Toam

Low Caston Technoiogy Operatons Senor Drgmweer -
Row Termey

roerey ) perergyneTacr iy cuck - 0770 TS

For arvy Low Carbon Technology geenes plesane contact

rhacn ok

Jebepe catoniivpenesymetaceivcoue | O7EM 7377
[« Seven

Services ger -

eree SeTETg)” couk 0773 LE220

New Connections

For o rwss Cormectiorm plame comtact
» - ot 3 corm o call OBS 270071

Unmetered Supplies

Progect Lpport Teamn Leacker - Anon Moy

T TS ok | D754 126TE0
Tor amy Strwet Lghers Quese peswe contact
st Ittt ooeer ixm




SPEN Contact Details SPM Pages 42 to 43

14

SP Mamweb Licence Area

Areas of Responsibility & Key Contacts
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Our Connections Engagement Planned in 2022/23

Dates for the diary in 2022/23:

15/06/22 - Preparing for Net Zero Conference
03/08/22 - Customer Contact Focus Group
17/08/22 - RAAAR Working Group

14/09/22 - Preparing for Net Zero Conference
13/10/22 - RAJAR Working Group

07/12/22 - Preparing for Net Zero Conference
11/01/22 - RAJAR Working Group

23/02/23 - ICP Safety Seminar

08/02/23 - Customer Contact Focus Group
08/03/23 - Preparing for Net Zero Conference
29/03/23 - RAJAR Working Group

“ SP ENERGY
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Please help us to engage with you.
Register as a stakeholder:
spenergynetworks.co.uk/register

Based on what you tell us you are interested in when
you register as a stakeholder - we will invite you to a
range of engagement opportunities such as
workshops, conferences, meetings and consultations.

We will continue to shape our engagement to our
stakeholder requirements and we would like to
encourage all stakeholders to provide updates on the
engagement we provide to ensure we fully provide any
Improvements necessary




SP ENERGY

NETWORKS John Orr, Project Manager, CHARGE
CHARGE Project
ConnectMore Interactive Mapping Tool
Develop a network /| Bea trusted partner for Ready our business
that is ready customers, communities for a digital and
for Net Zero and stakeholders sustainable future




Charge
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CHARGE

» Strategic transport and network planning

» ConnectMore
* flexible solutions to support EV connections



Mobility Simulation

Road networks Census and OSM data

[Manweb and Unk Types
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Model

PTV | VISUM

Tour-based demand model

Land Use Travel Patterns Traffic Flows

Mobility Data Hub

Road Assets Transit Assets Behaviours

@

Cal / Val

Traffic count data

Movements data
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Where are all the @ What did

places you went | What time you do
today? was it? there?

How did you get
there? (circle all
that apply)
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EV Modelling

pw
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Model Characteristics:

CoNDFOLN

* Full chains of activities modelled Teee

Zoxr S
<<«
i’

e
£
H

* EV uptake modelled at individual level using geographic

and demographic characteristics RIS

* Charging behaviours simulated based on trip patterns and = o
scenario factors s

:G
il

Modelled travel pattern data and distribution of EV
ownership helps determine:

* Where EVs are likely to be driven and for what purpose

* How far they travel & energy consumed gk e srmgaic .
*  When and where they might require charging %«
* How long the car is parked and the electricity requiredto =~~~ ==

charge
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Modelling EV Patterns @ sp ENERGY
M

~400 km range

50 km =
10 kWh

——
—~

EV with 80 kWh battery
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Use Cases: Destination Charging Demand @ spENERGY
M

* Helps prioritise infrastructure / network investment

< i sessiea LY @ Based on ~10 % EV
Current | N ' uptakein 2025, ~90-110
: == EVs arrive into this zone
per day and want to
charge

o

infrastructure:

30x2
7 kW chargers

prme————

I Central

s“f’z‘? .
Walrington ?ib

Equivalent to daily kWh:
580 — 780 kWh

1 |
akey SAEE,

Is there enough

= _," o 25 we\w-ng‘:"'::

capacity to enable >
connection \\\‘ \ i i) Daily profile and dwell times

\ \ s 1| e = ! i — RS
? ;" —— . gy Snsiotame Y Zonettum ¥ :
grOWth ° / Dwell Time Profile for Public Charging in “" Sum of EvsCharging_Public i Scrad s uggESt
,"/ Warrington 2025A Charging Profile for Public Charging in Warrington - 2025A e :
j -m:":? g ‘ h file f blic Ch —

40 - 60 22 kW chargers &

I I I 5-10 50 kW+ chargers
o N / ~1,800 kVA

: N N 0.00%
Dwell time categories 0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 H
Hour ot day require
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Use Cases: Enroute / Rapid Demand

* Helps identify locations and potential utilisation

Where is demand i R P, T e ~,,;_f\f S g
for rapid chargers ey~ \ 15 o g
likely? S A e I T e R Y e .
> Vag - = h- 4 o L = o z \\
Is current coverage iy P
of chargers SN S P -
suitable? - ~ U 4n
) 4 . ¥/
QY L BY o
X5 = >
\\ g R ///
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Charge project:
2025 Scenario 1 EV demand

& En Route Demand

Volume-DSeg [veh] (Non EV AP)

2500

A Volume-DSeg [veh) (EV.AP)

500
250/
0

Volume-DSeg [veh] (EV_Charge AP)

500
250
0

| Parked Destination Demand

Chart

[ publc Residental Demand (kwh) 2025-1
[l Puvic Destnaton Demand (ki) 2025-1
[l votviace Demans kivny 2025-1

Existing Charging Infrastructure

2V

T — — )
0 1 2 3 4 5 km

Location Optimiser tool
can quantify and analyse
sites that will serve the
demand

Where are trips coming
from and going to?

Who is likely to use
these chargers and
when?



Try it Yourself!
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I'l Asolutions

smarter
9
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HARGE

technology

@ EA Technology ConnectMore Int: X |+ N

4

C @ connectmore-heatmap.azurewebsites.net

P N i

| 50 km |

“ SP ENERGY

v — g X

Search map

Map Layers
v LSOAS En-oute

EV Charging Demand Legend
Daily energy consumption (KWhYLSOA area
2

Low  LowMid Mid-High

En-route Energy (kWh) per Day

Electricity Network Capacity Legend
Capacity for connection

Select capacity to be connected

25 50 75 100 125 150

The electricity network asset colouring is based on
aload flow assessment, made with Debut 2.0, of
the thermal and existing voltage capacity of the
network.

Reinforcements add expense to the connection
costs and take longer to complete.

SP Energy Networks data is updated at least

https://www.spenergynetworks.co.uk/page

s/connectmore_interactive_map.aspx


https://www.spenergynetworks.co.uk/pages/connectmore_interactive_map.aspx

Project Charge Connect More Demonstration

Albert Glaves

i

| CHARGE

Charge will merge transport and electricity network planning to create an overarching map
of where EV charge points will be required and where they can be best accommodated by
the electricity grid.

- - - -
L] - . @
Read the project Fact Card & Y r
[ (| -
Timeascale Project Status
January 2019 — December 2022 In Progress

ConnectMore Interactive Map (England & Wales Only)

- L

ConnectMore EV Connection Cost Estimator (England & Wales Only) &' |«
~! -
- *
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Questions
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(i) CHARGE
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SP ENERGY

NETWORKS Watson Peat, Innovation Lead, Future Networks
Heat Balance SIF Project
Show and Tell
Develop a network /| Bea trusted partner for Ready our business
that is ready customers, communities for a digital and
for Net Zero and stakeholders sustainable future




The problem
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214 GW 2018-03-01 18:00:00 —#=
200 GW

150 GW

100 GW

50 GW —

@ Gas -Local distribution
zone demand

@ Electricity — Elexon
supply plus embedded
generation

Figure 1: Britain's hourly loczl gas demand and electrical system supply, 2nd April 2017 - 6th March 2018.

* The peak demand for heat is 4 times that of electricity

* Thereis a huge variation in heat demand between seasons as well as in-day

* Thereis a mis-match with non-dispatchable renewable generation

To smooth heat demand, large-scale long-term energy storage will be essential

in the future energy system

Heat (gas) demand
vs. electricity demand



The Problem
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Wind constraints

Transmission constraints are already an issue in
Scotland

Renewable generation needs to quadruple
Constraint payments associated with SCOTEX
boundary expected to peak at £1bn per year
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e
@



SP ENERGY
NETWORKS

Opportunity
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Borehole thermal energy storage (BTES)  Aquifer thermal energy storage (ATES)
(15-30kWh/m?) (30—-40kWh/m?)

« Utilising constrained wind
to produce and store heat
at alarge Thermal Energy
Storage Sites

* For Seasonal supply to
Energy Centres and Heat
Networks

Large thermal energy storage (LTES) is one of the lowest cost forms of storage
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Project Overview
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Technical Work Package
Investigate the different options for LTES and assess their compatibility with GB — geology,
geography and demographics.

Commercial Work Package
Determine the benefits of LTES to the wider energy system including electricity transmission
& distribution networks.
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User Needs

LTES Developers/Heat Network Operators
« A clear pathway/guide to deployment

« An understanding of the business case

« Funding sources and return on investment.

Electricity Networks
« Understanding of the potential flexibility

* How to help facilitate the solution
« Commercial arrangements
« Regulatory considerations
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Large scale TES

Energy storage compensates for the intermittent power generated from renewable power

sources.
Allows this power to be stored when the wind is high and the power released and utilised

during peak demand periods.

Aquifer Thermal Energy Storage  Pit Thermal Energy Storage Borehole Thermal Mine Thermal Energy Storage
Energy Storage
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Technical Work Package - Findings

* In conjunction with heat production units, LTES can provide Electricity network
services support such as frequency response and balancing (assuming there is
storage capacity)

 Heat Pump based systems can have a COP of 4 or more

« UK has asignificant proportion of high-quality aquifers suitable for ATES
 Low Estimates of 16 ExoJoules or 4,000,000 GWhr

* Flooded mines also provide a significant opportunity for LTES
« Significant expansion in heat networks is planned in the UK with the

Green Heat Network Fund

Easter Bush campus modelled as a case study of LTES for seasonal storage
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Commercial Work Package - Benefits RS

Balance short and long term fluctuations
in supply and demand for electricity

Financial benefits of LTES

e | « Use otherwise curtailed
rovide energy Avoid or defer Improves power mproves .
management and reinforcement quality and reliability system renewable generahon

reserves control  Reduce electricity network

reinforcement
Reduced system
operating costs

« Canreduce size of heat
provision systems by smoothing

Effective use of most Environmental demand
efficient generation plant benefits e Shift energy purchase to low
cost electricity periods
Opportunity to increase « Balancing and support for the

use of renewables

electricity system

Potential benefit of £440m to electricity consumers by 2040
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Commercial Work Package - Case Study M renny
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Weekly electricity demand provided by the grid for the base case

as well as the HP and resistive heater cases for Kilgallioch wind
farm
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The technology exists but hasn’t been implemented in GB. We need
to address multiple stakeholder requirements:

* Aguide and evaluation matrix for potential LTES schemes
* Understand the socio-environmental factors
* Propose acommercial framework
« How can the benefits be stacked to fund the infrastructure investment?

» Address any regulatory barriers
 Heatstorage

« Electricity network

 Demonstration project to de-risk future schemes
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NETWORKS Watson Peat, Innovation Lead, Future Networks
Flexible Heat
Show and Tell
Develop a network /| Bea trusted partner for Ready our business
that is ready customers, communities for a digital and
for Net Zero and stakeholders sustainable future




What is the Problem
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Decarbonising heat is one of the biggest
challenges we face on the journey to net zero.
Heating and hot water are responsible for 21% of
UK carbon emissions.

Electrification will be a key enabler e A SO
however networks will be overloaded L cesras.. oz
without intervention. e e -
= Thermal Storage Er- !;?Z?f;?'?;i‘:;;"!?\ e
g 0 B Heat Pumps
200 Base Load . .
We must make heat flexible. This means
100

.....|\HHHI|| |
1]

12345678 9101112131415161718192021222324
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shifting demand to reduce peak
demand.



Project Overview
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Flexible Heat - demonstrating smart control and domestic Thermal Energy Storage to
unlock flexibility from heat.

We partnered with key players in the development, manufacture and deployment of innovative heating
solutions and Thermal Energy Storage to deliver the project.
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Opportunities

Technical Solutions; Delivering the best

Alternatives to

network
reinforcement
:iﬁif“

!-- curtailment

\*ﬁ—ﬂ

\\

Network model/

Operational Data i?
p ms - Weather
= ': Forecast data
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value solutions

==

ASHP + Thermal
Netwurk W--m == Store
ﬂﬂﬂﬂﬂﬂﬂ ' o

l Load forecast &

Electric Storage
Heating

heat scheduling
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Heat Status/

available flex | /), 8
Operational ﬁ
Forecasting & \

Planning

@- Smart Local

4 Energy Systems

Meeting warmth
and comfort needs
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Commercial Analysis:
Define benefits and
routes to market

Accessing value from the
whole system

Customer:
Engaging all
customers



User Needs

The main users of the Flexible Heat solution:
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Networks

ESO
DNOS/DSOs

Domestic customers

end customer direct

aggregators/social landlords.

Deferring network reinforcement

Minimising curtailment of renewable
generation

Improve alignment of heat demand
and electricity generation

Increasing use of renewable
generation

Providing flexibility services to the
energy system

Reducing the carbon intensity of
electric heat

SP ENERGY

NETWORKS
End Networks Networks Wider Society
Customer TO/DNOs ESO/DSO
X
X X
X X
X
X
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WP1 Technical Solutions

Technology Review

We have explored a wide range of TES technologies at various stages of technology readiness (TRL). We
have evaluated different solutions and the values they provide against their implementation costs including
installation and operation. These include:
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Thermal inertia of building
Hot water cylinders (HWC)
Thermal buffers

Primary thermal store (PTS)
Electric storage heaters

Phase change materials (PCM)
Electric batteries (BESS)
Complementary technologies
Innovative technologies

AMBIENT
HEAT

ELECTRICITY
SUPPLY suwunns }.
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WP 1 Technical Control System Architecture

City

Neighbourhood
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System
Architecture

e Smartin-home control
Market « DSO regional controller
Flexibility Interfaces with internal

Up to 20%

and third party systems

 Combines commercial
flexibility with direct load
control



WP2 Commercial Analysis
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TES can avoid or defer network investment facilitating incremental heat pump roll out
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Basic control using thermal inertia
— does not fully avoid peak demand
period

— this can exacerbate peak

Smart control using thermal inertia:
— can fully avoid peak period for all
days
— may reduce thermal comfort

Active TES (PTS) can maintain a higher
level of thermal comfort

More expensive TES technologies unlikely
to deliver value for money, but may
provide other benefits (e.g. require less
space)

£1,500
£1,000
£500
£0

-£500

Cumulative CBA

-£1,000

-£1,500

£2000 \

£688

mRTS
1.2kW BESS

NPV per home of selected interventions

Low-cost Scenario (20-year Duration)

£1,231

£1,081
£561
—
-£69
£267
-£789
= Smart Control 4kWh Storage - PTS = 4kWh Storage - PCM

9kWh Storage - PTS m9kWh Storage - PCM = 2kW BESS

-£1,752
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How do we avoid the mistakes of the last major electric heating roll-out?

Ensure that customer comfort and cost is not compromised for the “greater good”
Don’t assume that customers will embrace new technology

Engage other stakeholders who represent customers — Wheatley Group for social housing and
Warmworks for owner occupiers

Lessons learned during the project
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Workshop for partners focussed on sharing “what goes wrong” on customer engagement

Wheatley and Warmworks shared from recent projects on batteries, solar, heat pumps, smart storage
heating.

Wheatley as Scotland’s largest landlord, will help identify potential trial sites



Look Ahead @0 spEneRray

* Alpha phase proposed with similar work packages

Develop regional & behind the Design a site trial to implement
meter control solutions in Beta phase

Set up working group and Engage with trial customers,
address challenges to bring gather insights to improve

benefits to customer customer journey

46



SP ENERGY

NETWORKS Stuart Walker, Customer Engagement Manager
Incentive for Connections Engagement
Net Zero Knowledge Forum
Develop a network | Beatrusted partner for Ready our business
that is ready customers, communities for adigital and
for Net Zero and stakeholders sustainable future




Knowledge Community — Governance Board M creneneY,

Governance Board Membership

1.

2.
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Utilities — Scottish Water, SPEN,
SSEN, SGN, GTC

Academia - Strathclyde Uni., St
Andrews Uni., Edinburgh Uni.
Business leads — EON
Innovation, Cala Homes, Various
Consultants

Local Authorities — Fife,
Edinburgh, East Ayrshire,
Borders

Government Agencies — SoSE,
Scot Ent, Catapult - LESSIN

Progress Update

1.

B w

1st Governance Board Held with 3
more in the diary

2 X Expert panels held on Heat
pumps and Fuel poverty

New Membership involved
Funding in Progress for Dedicated
resource — Research and Admin
Website home and net zero
material partnership opportunity
being explored



Knowledge Community — Planned Outputs @ soenercr

From Stakeholder feedback so far Net Zero Solutions
our focus will be on top 10
Products and 5 solutions —to be
ratified at 15t Governance meeting

Heat Pumps, Fuel Poverty

EV Parking, Solar, Storage vs Demand constraints
Wwind, Solar, Storage vs Generation limitation
Housing Fabric vs Heat pumps

Green Hydrogen vs EV / Heat pumps

kbR

Net Zero Products (micro / macro)

1. EV Chargers
2. Heat Pumps

3. Solar

4. Housing Fabric
5. Green Hydrogen
6
7
8
9
1

Energy Storage
Wind
Bio-Carbon Capture (Trees)
. Hydro
0. Sustainability and Local Employment

)
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B
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Geothermal Air-to-Water Water-to-Water Air-to-Air Liquid-to-Air
49 Heat Pump Heat Pump Heat Pump Heat Pump Heat Pump




Key Net Zero Local Authority Partnerships

1
2
3
4.
S.
6
7
38
9
1

0.
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Knowledge Community — Other Partnerships  gwseeserer

SP Energy Networks are actively
supporting Local Authorities in
their Net Zero Master planning

City of Edinburgh

East Ayrshire

Fife

Borders

Mid Lothian

West Lothian

East Lothian

Stirling

Clackmannan
Dumfries and Galloway

Key Industry and Utility Partners

1.

2.

Utilities — Scottish Water, SPEN, SSEN, SGN,
GTC

Academia - Strathclyde Uni., St Andrews Uni.,
Edinburgh Uni., Heriot Watt Uni

Business leads — EON innovation, Cala
Homes, Various Consultants ,

Associations - Scottish Solar Energy
Association, Homes for Scotland, Local
Authority Client Forum (Select)

Government Agencies — South of Scotland
Enterprise, Scottish Enterprise, Catapult —
LESSIN, Transport Scotland, Scot Gov.



Knowledge Community — Key Activities
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SP Energy Networks key areas and

supporting activities

Key Net Zero Key Areas

1.

2.
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Chair Board meetings on Heat and
Energy Efficiency

Facilitate Meeting — Housing
developments, District Heating schemes,
Generations and Demand Mapping etc
LHEES - Technical and local support and
Data sharing

City Deals and NERDS - Facilitate
meetings, technical support, local district
engagement, support planning and
costing

Attendance at CEO Level Decision
making boards

Provide Key Supporting activity

1.

B W

Supporting letters to Aid Funding
requests for Innovations

Provide funding for Innovative projects
with partners

Share data down to house level

Provide Technical, Regulatory,
Investment and District advise and
expertise

Act as broker for consortiums and other
Net Zero Partnerships

Develop and share net work and net zero
Innovations.



SP ENERGY Rachel Shorney, Stakeholder Engagement Manager
NETWORKS Stuart Walker, Customer Engagement Manager
Incentive for Connections Engagement
Questions and Feedback
Develop a network | Beatrusted partner for Ready our business
that is ready customers, communities for adigital and
for Net Zero and stakeholders sustainable future




Website

We have recently updated our

SP Energy Networks website to
bring the work we do for our major
connection customers into a more
prominent position on the Getting
Connected part of our website.

We plan to make further
enhancements to our website

over the next 6 months and would
welcome feedback to help us shape
a platform that is beneficial to all
customers and stakeholders.

If you would like to make
suggestions for any further
improvements you feel would prov
beneficial.

Please contact us on
gettinpconnectedupdatesia

|CE - Questions and Feedback

Open Door Policy

Due to the ongoing

pandemic, we will be continuing our
Open Door Policy via telephone or
using M5 Teams or Zoom.

We are keen to engage with any
stakeholder and customer in any
way they choose despite the lack of

face to face meetings at present.

Please continue to contact our
teams in both licence areas

using the Areas of Responsibility
nformation at the back of his
dgocument, or the Lontact Us page
of our website, which can be
found at:

contactconnections

SP ENERGY
NETWORKS

Email Communications

We continue to look for new

ways to communicate with our
stakeholders, and we have increased
our email communications to our
registered stakeholders during the
ongoing COVID-19 pandemic.

Stakeholders have told us that
this increased communication has
been appreciated, and we plan to
deliver further communications in
this manner.

Please register as a stakeholder
with us if you would like to receive
OnNgoing communications and
updates in this format.

Register as a stakeholder:
spenergynetworks.co.uk/register



Dates for the diary
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Dates for the diary in
2022/23:

Customer Contact Focus Group

RAAAR Working Group
14/09/22
Preparing for Net Zero Conference

Please register for our next events at:

spenergynetworks.co.uk/stakeholder
events

@) sp ENERGY

NETWORKS

Thank you for your time today.

Your feedback has been useful
and we will incorporate your
comments when planning our
next engagements.

Please register as a stakeholder if
yvour would like to receive further
updates from us:

spenergynetworks.co.uk/register




