SP ENERGY
NETWORKS Wednesday 7t December 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




“ SP ENERGY
NETWORKS

AGENDA - Electrification of Transport and Heat

14:00 — Welcome, Housekeeping & Safety Contact
14:10 — iDentify App
14:30 — Project CHARGE: ConnectMore Interactive Mapping Tool

15:00 — Heat Balance

15:30 - ICE

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 NETWORKS

TECHNICAL
ScottishPowerExpress . * Change from 1Q rule for combine LV/HV earthing systems
.‘ﬁ[ oy Secondary Substation Earthing:

WS High Risk Areas | « EART-03-003 — standardised designs

Designers must ensure that the earth potential rise (EPR) §
in a new secondary substation during an HV fault will not ~ #
lead to unsafe step and touch potentials for network
operators or the public. Additionally, high or extremely - - .

igh EPR must not e fransferre 1 3 customer's LV » High risk areas — Section 16 EART-03-003
earthing terminal.

EART-03-003 (Technical specification for earthing and
bonding at secondary substations) is intended to provide
standard earthing design solutions to a large propartion of
the new construction activiies we undertake. However,

« Wet rooms
there will be instances where it is important to inifiate a full A ¢ F u e I Stati O n S
ﬁ::i;? design study via an earthing specialist contract igh R ° P I ay are aS

High risk areas are defined in Section 16 of EART-03-003 and extra care should be taken in .

these circumstances. Some of the most dangerous situations can occur when LV and HV [ ] leeStOC k
earthing systems are combined in ground mounted substation fed by overhead lines. This risk

is further elevated when such substations supply customers with wet room areas, cutdoor play

areas, hazardous zones such as fuel stations or areas with livestock. The combination of high [ ) Ground mounted SUbStatlonS fed Vla HV Overhead |ines
or extremely high EPR and higher risk factors for people with wet feet, combustion of
flammable fuel or livestock can present a significant danger which should be addressed.

Secondary substations installed near existing substations at 33kV, 132kV or National Grid ¢ Other hlgher VOltage SUbStation Sltes

ESO sites can also be problematic. It's important to und the implications of how a fault
at these higher voltage substation can lead to EPR which impacts the safety of the earthing
system in the new secondary substation. A new document providing design solutions is
currently being written but in the meantime it is impoertant to discuss directly with an earthing

specialist. ® Recommendations
Recommendatlons and action points

Look out for network configurations with OHL feeding ground mounted substations and ® H V e arth i n g S u b g ro u p

check if the HV/LV earthing systems are combined. Notify your local design team of any

e e e o L s o e 0 tng s * Recording of standardised design approach — Section 18

group via the local representative for your area.
+ Designers should ensure that standard earthing design assessments are recorded in EA RT_03_003
accordance with section 18 of EART-03-003. A new template with a 4 step approach has

been circulated to all SPEM designers and ICF's.

e ot anes v o 17 1 eaper g o7 « Recording of new substation earthing installations — Section 17
‘Originator: Meil Woodcock .Apl:r:db;stx Date: 0171112022 EART_03_003

E—
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Michael Alexander,

NETWORKS SPEN Business Change Project Manager
iDentify App
Develop a network Be a 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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You do the
install, iDentify
does the admin.

The new way to notify the network. iDe ntify

!\ o Download now
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IDentify - Project

EVCP, HP and G98 Information

All okay

Do electric Shower ?
Size of Disnugtive Load ? (kW)

Either

* Looped service

» Fuseupgrade

» Cut-out change

» Device not to standard

Fuse Outputs

Max Deemand of peogerty just LCTs (kW)
Max Demand vith Shower + Disnutive L
MaxDemand of peoperty (Amgs|

Fuse Size Required

»  Verified and *+ Address
reverified source *  Fuseand MD calc *  ENAasset database lookup checked in * Rules based decision » Confirmoriginal device install
o Trusted list * Al Cut-out check * Addthose that don’t exist ECOES- made on app * Check nochanges onsite
routing
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iDentify - Rollout NETWORKS

e Tutorial video created
D . . T
e Engage directly with Direct e-mail to installers
C

O o

specificinstallers *  Webinar .
SCAN ME

* Web landing page - www.spenergynetworks.co.uk/identify

* Pressrelease

External media/PR; e Promotional video
website & social;

 THEWALLSTREET JOURNAL

US M Comeny Berem Ted Matets Opos

_ * Social media o e You do the
internal comms . A - install, iDentify
 |nternal comms - The Wire etc does the admin.

You do The new woy to noufy the network
the install,

iDentify
* Paid media campaign
One month external » Number of formats across digital display
marketing campaign adverts
« Campaign performance monitored

* |essons learned

Ongoing promotion « Push for remaining installers
of benefits to

encourage wider use

» Consider further campaigns to
influence key stakeholders

* Showecase at industry events



https://portal.corp.iberdrola.com/portal_empleado/gc/prod/Kaltura/index.html?id_video=1_aqv0mifu&wid=1_isr3vm4s
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Timeline

Functionality : : Address lookup

Decision tree logic

Fuse size (MD) calc _

Cyber, DP and Performance

Performance testing

Pen testing
Testing
BAU Process R&R
i Data Handling
Legal O&M Costs
E Installer T&Cs
Rollout CommsPromo

Commis rollout and Training

MarketStores

Postgolive :
E 1 Ex Success criteria measured 4
Release 14 Release 1 Release 16
e — Go-live Hard launch

9 Soft Launch
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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




Challenges giving businesses the tools to invest in public charge points

As of 2021 the UK had around 25,000 public charge points

Per 100,000 people:

By 2030, 10 times the
current charging
Infrastructure needed

12

North West - 21

Northern Ireland - 17 Ar#

West Midlands — 22

==

\

Yorkshire and the Humber — 20

East of England — 22

el London — 80

Wales - 27

South West — 29

“ SP ENERGY
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Refuelling Tomorrow's Electrified Transport CHARGE e ST o %

\

Accelerate the connection of public EV charging infrastructure across SPM April 2019 — March 2023

arjer

Solutions

technology

o RIIOE!S
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Modelling Future EV Patterns CHARGE RtV smarier,.. €Q

» Transport model built to cover SPM region,
including full representation of population and
mobility patterns

« Modelled travel pattern data and distribution of SranspOrt Model Firal Report
EV ownership helps determine: Method, Findings and Concl

 Where Evs are likely to be driven and for what
purpose

* How far they travel & energy consumed
 When and where they might require charging

e How Iong the car is parked and the electricity
required to charge

T
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Transport Model Usage CHARGE  geitend St "'q

Where, how many, and what type of charging points do we need?

* Charging infrastructure is necessary to enable EV usage and encourage uptake
* Understanding the scale of need can help planners prioritise intervention

* Knowing where charge points are needed can help identify gaps in supply

* Understanding population segmentation highlights which drivers will rely on public infrastructure

=— q|f

'GI 1 ]l
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Charge includes three methods: \\
o/ 4\©
* Method 1: Strategic transport and network planning. 4\U CHARG E
\ P

—

* Method 2: Tactical solutions to support EV charging connections.

e Method 3: The development of the ‘ConnectMore’ software

tool.

1. Charge Point Data Analysis \

2. Desktop and Virtual Trial Design and Implementation

3. Flexible Connection Design

4. DNO Policy Recommendations

5. ConnectMore Integ ratio

Smarter Grid Solutions (SGS) is responsible for Method 2 which designs and demonstrates
Smart Charging Connection (SCC) Solutions that enhance the flexibility of EV charging and
support the improved hosting of charging infrastructure without expensive reinforcement.

(
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Smart Charging Connections (SCCs) are ’/ a\\

innovative connection solutions that control ? > CHARGE
EV chargepoint energy consumption based ENN

on real-time network loading conditions.

SCCs offer a novel planning methodology for the smart,
flexible management of EV chargepoints:

e Maximising utilisation of network infrastructure
e Functioning as an alternative to network reinforcement

e Accelerating EV chargepoint roll-out

SCCs are separated into two categories: DNO-Led and Customer-Led which
provides different architectures and increased utilisation of network capacit
L



Charge EV Capacity Headroom Analysis considered existing .
‘ °A

e

\

headroom, EV charger deployment scenarios and | U CHARGE
\ —

conventional and smart charging solutions

Conventional solutions considered by SPM
planners when network capacity headroom is
spent.

o Ea GRS U e Construction of new network circuits or
e G BR8P @ upgrading existing cables to enable connection
to the nearest Tx

Connect to If the nearest Tx is at capacity, connect in to next
proximity Tx closest Tx
S Interconnection Provide interconnection between nearest Tx and
L EE S E e Proximity Tx to enable load sharing
and Proximity Tx

| New 500kVA Construction of new 500kVA substation
substation

New Circuits or Adding new feeder to existing substation
upgrade existing
circuit

HV Upgrades

New Substation Construction of new HV Primary substation

18

o

EV smart charging solutions considered by Charge
project team as alternative to conventions
reinforcement.

Increasing Level of Complexi >

Optimisation

Baseline & Markets

Integrated

EV + DER EV + DER
management at management
Charge Point with Wider Area

Timed

EV + DER
management at
Local Circuit

Flexibility
Market Services

Staggered

Real-time

capacity

(
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Significant capacity issues to be resolved in LV and HV QZ\
networks in 2020-2030 period é A CHARGE

\

b

Medium Growth Scenario

e Based on the outcomes from Medium EV ok ok wx e sk o
growth scenario (i.e. 1% of parking spaces 000
are fitted with a charge point) a significant . .
amount of network reinforcement is
required (shown in orange bars).

SPM Destination

Interconnection solut o 20% 4% [ 80 100%

® Mo work solutions

m Proximity transformer solutions

* Majority of the network reinforcements
are required in the planning period 2020-
2030

* Thereis a clear impact to existing HV
network capacity margins with some HV Medium Growth Scendgjo
upgrades required.

W New substation referrals

t solutions. m Mew feeder solutions

1y transformaer solutions m Interconnection solutions
B8 100%  hevation referrals

220200 |

* Higher rated En-Route and Destination e ——

chargers create more need for substation
upgrades (through ‘referral’ process —

shown in darker blue bars). ek s e et

® Proximity transformer solutions. m Interconnection solutions

& New substation referrals

19
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What are Smart Charging Connections (SCCs)? CHARGE

\
\

——

Charge has consulted with stakeholders across the distribution networks and
Electric Vehicle domain, using learning from this process to refine the SCC
offerings. This has established two forms of SCC:

e Customer-Led SCCs: where the customer is responsible for managing EV CP
consumption against pre-agreed, fixed import limitations; and

e DNO-Led SCCs: where the customer must manage EV CP consumption
against a varying import threshold that reflects prevailing network
conditions.
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CHARGE

(. - Communications Infrastructure

— Electrical Network Infrastructure

|
I
Fiel | Enterpri \
{1 Customer Site Assets eld Refprise \
J I ——
PNO Enterprise Platform |
@ Customer Enterprise Platform .| ................. R DNO
Demand Historian

Net Demand

Measurement Charge Point

Architecture 1:

Charge

Customer Load
Management (CLM)

.

- e

- reecmca-
-

| Individual Demand
i Measurement

Schemes
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-« -« Communications Infrastructure

Communications Network
Infrastructure

@) customer Site Assets
| DNOField Assets
DNO Enterprise Platform

- Customer Enterprise Platform

. MP
. Measurement |
.

: Field | Enterprise . DNO Distribution
gy Manual Set Points Management System
o I prelssieeNEasl SRt SRy (DMS)
: : R ==
: | L Alarms
: i3 DNO
: | s % Historian

|
. CBStatus ¥ | R
e R
SR . | S ——
- vosd S | o :
---------------- $mmm oo Architecture 2:
Customer' @ = [Mlssassmsaansisanmasns, |
R il Chargepoint
........................ Management
| P Locally Managed
| -
| Constraint (LMC)
A A l E
Set F.Eolnt Set Féolnt Set F;olnt Set léolnt | S c h e m e S

. . . | . Individual Demand
: * Measurement

v



e DNO Distribution
««««pp Communications Infrastructure Management System
Communications Network
Infrastructure
@) customer site Assets

(| DNOField Assets

DNO Enterprise Platform

@) customer Enterprise Platform

(DMS)

. DNO
Field | Enterprise Historian
| .

: | -

| \

l MP Measurement

................................................................ B
| Site Demand
. CBstatus NN ... ... O »  Central DERMS
& Trip . 4 Platform
eeee - Field P
3 DERMS
‘- . Controller : i
: Demand s :" cPo Demand . 0
DNO (M. Measurement | 5 . Set Point Yoade
S e T T ) T ) T el ) Ty Ml e () + —_ —_- —_- - - - s e s (] R e Sl et e
Customer === [Msssvsseseassesesnsiaane, |
: : : | rneeta[s):z:‘:nt Charge point = :
....... . Management Site Demand
System Measurements (Backup) :
. _ l (CPMS) ............................
Charge Charge Charge Charge |
Point Point Point Point |
I E
: SetPoint  SetPoint  SetPoint  SetPoint |
g . : . . | + Individual Demand
L e B R SRS AR SR SR e IR R -" Measurement
|
|
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CHARGE

Architecture 3:

Centrally Managed

Constraint (CMC)
Schemes



CHARGE

ﬁ IV
Solution Components
% . \ &E#

4G Router to connect to ANM Strata

VPN over
Cellular Network
for data security

e
on

=— Power Supply -
& UPS :

iAnang I/0
S

SERIAL
CONVERTER

ANM Element Panel - Inside
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What challenges do Smart Charging Connections face?

~. CHARGE

Commercial Challenges

Technical Challenges Societal Challenges

 Economic: Non-firm connection vs * Performance: Charging » Customer and End-User
traditional reinforcement question infrastructure must be able to react Acceptance: Will customers be
especially for low voltage fast enough to ensure safe network satisfied with charging service? Are
applications where near real-time operation customers willing to have DNO
monitoring would need to be  Curtailment Studies: control?
installed Customer/DNO needs tools to « Awareness: Supply chain delivery
» Legal: Existing connection offers assess the likely curtailment of EV needs to be informed to
not fit for SCC purpose sites accommodate SCCs
» Policy & Process: DNO Policies » Network Security: There are no
need improved to accommodate long terms studies on reliability of
SCCs EV control systems and failsafe

provision for SCCs



Charge Project Analysis

Residential
Chargingis

r 45% of 1

L "

50% of all

r 380% of 1

Destination
Chargingis

L "

Charging Events

L

are <20kWh

-

sktop Studies

Establish Half-Hourly Studies of
SCC Deployment for 2025/2030

@)

Study Curtailment of SCCs in Deployment
Scenarios

Qablish Approximate
Curtailment Ranges for
SCC Deployment
Scenarios

ual Trials

Demonstrate SCC Configuration and
Operation for Winter 2030

O

Simulate Sub-minute Charge Point Connectid
and Control

O

Study Constraint Management Across
SCCs




Desktop Trials Process Flowchart

CHARGE

Time-Series Dataset

EV CP to MP Fixed Input Dataset

Sensitivity
Factors

a
—

Constraint Assessment

D ——

Process
Approximation Simulation of
of MP Power Yes— SCC
Flow Constraint
EV CP Curtailed CP Demand

Demand No

Uncurtailed CP
Demand
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Case Study — Sandbach LMC Scheme %
! (1225, CHARGE
\ e

\
Market Town in Chester East local authority close to the M6 Motorway ~=

Population of 18,000

Small market town for shoppers and visitors as well as regular commuters
Proposed 500 kVA Public Destination EV Charging Site

~ 5
3 e A 4 e TNy s | -*
9 M ZE S W s AR | gL 3
N —— {
S ooy | ; N DI .
e " 'y oo “. i A
o i ST - ds o -
h . o | - -
£ X 2 [ =
\ ! ¥ s S Mg
(s “\ 1 2 f B o
% ) )4 1
¥ %
5
\ \
% o
¥
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Desktop Trials Results

Scenarios
Distribution Substation Constraint Primary Substation Constraint

Utilisation | - e | | mc CMC CLM
2025 | 2030 2030 2030

(

N -
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Energy (MWh)
)] w B~ wul 2] ~l 00
o o o o o o o

[uny
o

o

Desktop Trials Results

Jan Feb Mar Apr May Jun Jul Aug Sep

MW Sandbach Post Curtailed

W Sandbach Curtailment

Oct Nov

Locally Managed
Constraint

~__vs Customer Load
Management

Dec
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Virtual Trials Description

EV CP Import Test Harness ) )
EV CP Uncurtailed 1
EV CP ) Power Demand EV CP
DERMS Platform (SPJ Power Demand
2 Profiles
= EV CP Curtailed
Strata 8 Power Demand
Curtailed
Historian 4 (D )
Logger
g9 2
=
o
£ \
MP Post-EV +
Power Flow MP Pre-EV
(MPFostEV) Power Flow
Profiles

MP Pre-EV
Power Flow
I‘MP th-E V)

(
g -




Case Study — 7 Day Trial: Results and Observations

700

No Curtailment : Curtailment No Curtailment
600 Number Curtailment Events 3
) Total Curtailment Time 701 Min
5 : ANM Trim ANM Management ' (PRECURTAILMENT)
X ¥ X X X X x x :------o—- ----:-------------- zones TOtalEVLoadDemanded

- Unmet Demand Due to
% Total Curtailed CuriEram: 1795kWh
3 Demand After ANM % Unmet Demand

300 51.2%

Control Relative to Total Demand

200

100

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Sample

ANM Curtailment Operations Sequence (Single Day)
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Case Study — 7 Day Trial: Single Charge Session Results

Single EV Charging Session Behaviour Simulated using Virtual Trials EV Charging Site Simulator

=Energy Demanded (kWh) ==Energy Received (kWh) ===Energy Unmet Demand (kWh)

Off Peak Period On Peak Period

Energy
Uncurtailed

Energy Received

Unmet Demand
Energy

120
80
Energy Demand | 2
> 60
Metrics 5
40
£
gﬂ 80
State of Charge | G .
o
Metric 2
“ 40
=
[
pror]
3
20
0

EV Battery State
of Charge

/5 /

) ! Battery Reaches
Saraiment tomse Stteof |
g ! Charge !

—Battery State of Charge (%)

CHARGE

Time Connected i
22kW Charge Point I . 399 M!n
Time Charging 326 Min
Time Curtailed 192 Min
CP Energy Demanded
(PRE CURTAILMENT) LB
CP Energy Received
(POST CURTAILMENT) 2L
Off Peak and Peak Time CP Unmet Demand Due to
: . 57 kWh
Charging Curtailment

Charging Rate Reduced
during Curtailment

EV Charging Time Extended

EV Reaches 100% Charge
during the Fixed Time
Connected Session



DNO Policy Recommendations

Policies need to accommodate flexible
connection offers for EVs

DNOs need a method to estimate curtailment

and provide transparency of assumptions

Updates to policies must allow SCC
assessment to be achievable within
mandated period or be considered as an
additional contractual measure

ESDD-01-009 Flexible Connections and
Principles of Access

Third-Party Design and Connections Related
Policies

Engineering Recommendation P2/7 Security
of Supply Standard

Engineering Recommendation G100, Issue 2

Connection Agreements

[ Firm Connection ]

Mon-Firm Connection

v

k4

Flexible Connections

i o Specific Localised N i Multiple or Distant N
Metwork within limits . .
% Y, . Constraints ) . Constraints p
Traditional Non-Firm 1"' 4 Flexible W' 4 ANM Based A
Connections Connections Flexible Connections
Mo network constraints he;nnd Ennmlnu{mm—nlﬂnm Autormated mamgemntnf
the limited seourity of supply are specifically identified in onstraints under predefined
adsodated with the cannection Cannection Agreement Principles of Aoteds
adsets. * Timed Capacity “ANM Schemes
= Export Limiting Devices Sehemes wheare ANM may
»Lacal Management later be integrated
J \_ -Intertrip Schemes Y, \_ J
iy A
'
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Customer Behaviours CHARGE

\
N\

e

“Faster installation of public charging infrastructure can only be a good thing. Most drivers
don't need full charge and are not needing rapid charging as they would leave them for

several hours anyway.”

* The most stressful aspect of EV ownership is not being able to find a charge point on a long
journey. Having to spend longer charging is not a problem, compared to driving on and on

again to find somewhere to simply plug in and start.”

» “Seeing more charging points around will increase the likelihood of people transitioning to EVs.

One of the biggest blockers is the perception of insufficient access to charging infrastructure,
so the more charging points that are 'seen’, the more people will be willing to consider an EV.”

(
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Customer Behaviours CHARGE

\
N\

e

* “Smart public charge points will cause chaos and confusion and risk slowing mass adoption of
electric vehicles.”

* “People will not accept having their charge restricted under any circumstances; public charging
needs to be available to those who need it when they need it.”

* “Curtailment of chargers at en route locations is totally unacceptable as the objective is to
charge quickly and continue with the onward journey.”
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N\
In Summary \

* All models are imperfect - But they are useful.
e Understanding behaviour of EV drivers is key to unlocking grid capacity.

e Accurate network models and forecasts inform smarter planning choices.

CHARGE
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ConnectMore HeatMap: EV Charging Demand CHARGE %%Tvv%‘lslzs smarter - @Q)

gridsolufions technology

{ Configure EV Charging Demand

Select Charger Location type{s)
Public Destination @

Public Residential
¥ Electricity Network Capacity ©

Private Workplace @
Configure Eleciricity Network Capacity
En-route @

View Planned Reinforcement Information

Select a scenario and forecast year

EV uptake @ Low High

Charging infrastruclure @  Sparse  Plentiful

.—.—.—.—.—.

2025 2030 2035 2040 2045

N -




ConnectMore HeatMap: EV Charging Demand

LSOA Code: E01007110
LSOA Postcode: CH61 1DG
Zone Number: 1868

Daily energy consumption for selected location

types: Low (57 kWhkm?) @

Number of charging events per day for selected

location types: 5 per km? @

Public Destination - 160 kWh
Public Residential - 190 kWh
—Private Workplace - 30 kWh

DWELLTI BUTION (%,

Public
Destination

0to 1 hour
—1to 3 hours

3 1o 6 hours
—Over 6 hours

—5 10 15 kWh
15 to 30 kWh

—30 to 60 kWh
60 to 100 kWh

Public
Destination
0to 3.5 kW
—35t07 kW
710 22 kW
—22 to 50 kW
Above 50 kW

0

NVh) IN FUTURE

& F PP

0 =
o
& £
Public Destination
—Private Workplace
Public Residential
Total

CHARGE

e oy snae . GQ

gridsolufions technology

Public Destination Chargers
Public Residential Chargers

NUMBER OF CAR TRIPS P

Total car arrivals
Total EV amivals

NUMBER OF CHARGIN

Public Destination
Public Residential
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%— \.,r I\ mirk “
2 #,? /\‘,

8 T\_‘ > il A
L 7 9
PR s iy~ 1/
a Y I
i L :
= A
T e~
\/ i k ! 8
2R <
T 8 e
N L
/ Seftak Park
N

LT ©

m T SuPET o |
COMPETITION



ConnectMore HeatMap: Distribution Network CHARGE [ sarer eQ

nology

¥ Electricity Network Capacity
Configure EV Charging Demand

Select Network Voltage

LV Network Capacity © oo

¥ Electricity Network Capacity =
HV Network Capacity @

Configure Eleciricity Network Capacity

] -

¥ LV Network Capacity

-

View Planned Reinforcement Information

Electricity Network Capacity Legend
Capacity for connection

@ Substation = Circuit
Poor Good
~@ Limited —4@ Insufficient Data

Map Layer Options

LV 0 nv LSOAs

En-route

Select capacity to be connected

HV Network Capacity Options
Select capacity to be connected
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New Connection: 125kVA
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ConnectMore Cost Estimator

@ spENERGY
NETWORKS

ScotishPower | lberdrolacom Q<8

ABOUT US | POWER CUTS | CUSTOMER SUPPORT | GETTING CONNECTED | INVESTMENT & INNOVATION | CORPORATE GOVERNANCE

Getting Connected

Getting Connected -
New Connections

Moving your Existing Connection
Point & Meter

Disconnections

Additional Load v

Diversion

Unmetered Connactions

Interactive Guide

Transmission Connections

Customer Connections Portal

“More Inter:

e Map

ADMD calculator - LCT Ready
Housing Developments

Other Connection Providers (You

| CONNECTMORE EV CONNECTION COST ESTIMATOR

ConnectMore EV Connection Cost Estimator relates to the electrical network within the SP Manweb plc licence area
(Merseyside. Cheshire, North Shropshire and North & Mid Wales). ConnectMore EV Connection Cost Estimator will provide
an indication of the costs associated with connecting Eectric Vehicle (EV) chargepoints onto the high voitage (HV) and low
voltage (LV) SP Energy Networks electrical network based on the network capacity (Electricity Network Capacity) and
connection condtions.

SP Manweb plc and the SP Energy Networks group companies will not be liable for any loss, whether such loss is direct,
indirect, special or consequential, suffered by any party as a resuit of their use of the SP Energy Networks website, its software
or content. Any downloading of material from the website is done at the user's own risk and the user wil be solely responsidle
for any damage to any computer system or loss of Gata that results from such activites

Whilst all reasonable care has been taken in the preparation of information and data presented within these pages, SP Manweb
plc and the SP Energy Networks group companies do not accept any responsibiity
completeness of the content, data or other information available through these pages andior the application. SP Manweb ple
2nd the SP Energy Networks group companies are not responsible or liable for any loss or damage that may arise from or be

or liability for, the accuracy o the

stiributed to the use of, or rekance on such data, content or other information.
SP Manweb plc and the SP Energy Networks group companies do not make any warranty, either express or implied, that the
use of any content, data or other information available through these pages and/or the appiication will not infringe the rights of

any third party.

The costs associated with connecting the EV chargepoint(s) are indicative only and are solely intended to be used s a basis
for further discussions and may vary considerably from any further estimates or price in any formal offer that follows,

Please be aware that this estimate is based only on 3 preliminary assessment of the information supplied and does not include
any detailed design work or site-specific considerations.

The use of ConnectMore EV Connection Cost Estimator does not initiate 3 connection request and does not offer or

v guarantee any right of connection.
Have a Choice]

By clicking ‘OK’, you acknowledge that you have read and understood the information provided above and accept the
Generation ¥ terms of the above disclaimer.
Incentive on Connections A
B e
Document Library v

Routed through the

Getting Connected Portal

Where do y

¢
SP ENERGY
NETWORKS

ou want to connect?

smarjer
Sl gfleolutions technology

Getting Connected

Please tell us your Site Address

Start typing your address to look it up:

166 Speke Road, Speke, Liverpool, L2

ConnectMore EV Connection Cost Estimator

168

Speke Road
Liverpool
124 8QA

CLEAR

NEXT STEP

Getting Connected

ConnectMore EV Connection Cost Estimator

Please tell us your EV Connection Details

Capacity to be connected (kVA)

PREVIOUS STEP

NEXT STEP

Tell us the load

ou need

RIIO|

NIC

NETWORK INNOVATION

COMPETITION



ConnectMore Cost Estimator

Pinpoint the location, save your quotation and get another...

r

400 M,

s \
4 \

CHARGE  Rried spder,.. €Q

nology

This QR code links
directly to a short video
detailing the complete
cost estimation process.

Getting Connected
ConnectMore EV Connection Cost Estimator

The Estimate price for the works is: £4500 +VAT

Your voltage drop for this 100kva connection is: 1.2%

You now have a choice (click on the applicable navigation button):

SAVE RESTART EXIT

Please Note: The Estimate is based on typical simple connections and is calculated by making assumptions based on
similar work that we have previously carried out. The ConnectMore EV Connection Cost Estimator will complete an
initial technical assessment based on the existing SPEN electrical network, however, if you apply for a formal
quotation, the quotation price may vary

= No reinforcement of the electrical network required

« No diversions of electrical assets required

- No disturbing loads, generating equipment of energy storage being connected

+ No works within abnormal ground

s All works to be completed during Normal Working Hours (8:30 am to 4:30 pm of the days Monday to Friday of
any week, excluding any public holiday applicable to the location of the Site)

PREVIOUS STEP

m T SuPET o |
COMPETITION
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ConnectMore Cost Estimator:

SP ENERGY cQ
C_HA RG E st Sraﬂgse(’[’“ons technology

Flexible Connections

Flexible Connection Information & Costs Flexible Connection Information & Costs

Requested Capacity to be Connected (kVA) 150 Requested Capacity to be Connected (kVA) 100

Hourly Capacities Available on the Network for Selected POC Hourly Capacities Available on the Network for Selected POC

[——] Maximum Hourly Demand [——1 Maximum Hourly Demand
30 135
130
2 o_[—w_bb_l_ 125 _]_l_
120 ]
20

115

110 1
15 )
105
10 100
95
5 %0
85
0

00:00 01:00 02:00 03:.00 04:00 0500 06:00 07:00 08:00 09:.00 10:00 11:00 1200 1300 14:00 1500 1600 17:00 1200 19:00 20:00 21:00 22:00 23:00
00:00 ©01:00 0200 0300 0400 0500 0800 O07.00 0800 0%00 1000 11:00 12:00 1300 14:00 1500 16:00 17:00 1800 19:00 20:00 21:00 22:00 23:00

Time Constrained Connection (TCC) Scheme
Time Canstrained Connection (TCC) Scheme

Maximum Allowed Demands per Hour (kVA) 00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00

Maximum Allowed Demands per Hour (kVA) 00:00 071:00 02:00 03:00 04:.00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 1157 1203 121.9 1239 1279 1324 1209 988 1072 1093 1103 854
228 255 264 266 259 244 86 0.0 0.0 0.0 0.0 0.0 12:00 13:00 14:00 1500 16:00 17:00 18:00 19:00 20:00 21:.00 22:00 23:00

12:00 13:00 14:00 1500 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 853 1216 1273 1227 996 935 1000 1038 1052 107.2 1174 1328

00 00 00 00 00 00 00 00 00 00 24 140

Customer Load Management (CLM) Scheme

Customer Load Management (CLM) Scheme

Maximum Allowed Demand per Hour (kVA) 85.3
Maximum Allowed Demand per Hour (kVA) 0.0
Unfortunately, there is no spare capacity at this location for the Customer Load Management Scheme. Gz item Eest (fuelreltg VR (b aeliualng oex) asairsll=) EEERY
This flexible connection cannot be offered for this Point of Connection (POC)
Cost Saving Against Reinforcement Quote £480

Note graph scales....




ConnectMore: Planned Reinforcement

& ‘Interest in Capacity’

CHARGE

SP ENERGY

“ smarier cq
NETWORKS GROUP gl’leoluﬁons tech

Configure EV Charging Demand (0)

¥ Electricity Network Capacity

Configure Eleciricity Network Capacity

View Planned Reinforcement Information

Planned Reinforcement Legend
@ Planned Reinforcement Group Pin
Planned Reinforcement Individual Pin

Select a year

———v—s——3—¢
2023 2024 2025 2026 2027 2028

1

|10km

Search map

Map Layers

8 Panned Reintorcement

@ Planned Remforcement Group Pin
Planned Reintorcement Indwidual P

Q Select a year

223 024 25 26 2027 2028

Plamed Reinforcement Legend

Type Planned Remforcement

Appleton T/Homsbrdge
Tiugedste T2

65

9 22827202728
s Plannca

Flendbilty services to
manage therma constraints

Feedback %

Q 0]
v 9

Liverpool

> {

nology

Search map

Map Layers

O Cost Estimator

Planned Reinforcement

@ Interest In Capacity Group Pin

Interest In Capacity Individual Pin

Select a year

——— ——————————3

2023 2024 2025 2026 2027 2028

One click feedback - how would you rate this tool?
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Feedback #

Search map
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I,

Summer 2022

» ConnectMore launched
externally

» Enables customers to generate
their own Budget Quotes for
connections

« Support for traditional Budget
Quotes remain.

December 2022

« ConnectMore fully launched
* HV data integrated

» ConnectMore the default
mechanism for customers to
generate Budget Quotes?

)
SP ENERGY smarte cq
NETWORKS GROUP gri soluhons technology

Spring 2023

* Implementation on SPD Areas



SP ENERGY

NETWORKS John Allen, Senior Innovation Engineer
ReHeat
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




SP ENERGY
Re-Heat

NETWORKS
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.
Peak Heat Energy requirements are currently approximately 4 times that of Peak Electrical
Electrification will be a key enabler == \ e S il
however networks will be overloaded ¥

without intervention.

202,533
ey Total
2 | 28055 | 13039 | 38747

u Themal Storage
g IHE!W:
h o We must make heat flexible. This means
" \”I'Ill'l“”“l shifting demand to reduce peak
E,HH" CLLELEELE L] demand.

12345678 9101112131415161718192021222324
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Decarbonisation of Heat

Some of the challenges

e  Electrified heat will overload our local networks in many places

e  Renewable generation is being constrained; low carbon electricity is being lost
e  Flexibility from heat will be necessary to address whole-system issues

e  Customers need to be engaged in the transition and become flexible prosumers

Limited export Generator
capacity for paid to
wind generation switch off

Electricity Network

Uptake of Heat Pumps Local Network Overloaded

Re-Heat will address these challenges; demonstrating the whole-system benefits of making heat flexible
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“ SP ENERGY
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Re-Heat Project

The solution being trialled

* InHome:
* Improve building thermal insulation
*  Replace Oil-fired boiler with efficient Air Source Heat &
U Smart Home Control _’L Aggregator/
P service provider
*  Provide athermal store and smart controller - platform
* Network: ) ) [ » Responding to network
Develop network planning tools t t G B
. evelop network planning tools to suppor = «  Managing peak demand
decarbonisation of heat. 1“”“r == <= * Storing thermal energy
* Maintaining comfort settings
«  Optimising electricity cost

PCM Store Heat Pump

The solution includes smart grid controls and smart heating management with domestic heat storage to
reduce peak electricity demand as a customer friendly and cost-effective alternative to network upgrades
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Detailed System Overview

ReHeat — Overview of ReHeat solution

Lemonbeat E.ON UK and
Q Ext PLC programmer FONUE _Jj

1 T ;

(E.OM User]
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Large scale trial

150 homes across East Ayrshire, East Dunbartonshire and
Highland council areas, primarily in off-gas grid areas

Benefits
*  Keep load within network limits while maintaining
customer comfort

e Solution rollout could avoid or defer reinforcement in 606
clusters across SPD by 2040

* Helps customers to transition to low carbon heat quicker
and benefit from flexible tariffs

54
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Working in Partnership

Private and public sector working together

55

Led by SP Energy Networks and supported by SSEN
Financially supported by the Scottish Government LCITP fund
Heat Electrification Strategic Partnership

Three local authority partners

E.ON are the delivery partner including customer recruitment
Derryherk developing the network tools

Scottish & Southern
e.an g Electricity Networks

dh

Derryherk

“ SP ENERGY
NETWORKS



WP1 : DSO Network Planning and Analysis Tools

4| - Network Tools, Design, develop and Integration to SPEN Systems
e Post-Trial Smart Solutions Modelling

WP?2 - Direct Load Control Architecture and Deployment

e DLC development and delivery
e Operation and Monitoring

WP3 - Large scale live trials

e Inception, Planning, Procurement & Contracting
e Recruitment & Survey

g « Installation
e Operation and Monitoring

WP4 - Analysis and Reporting
« Collation and analysis of field trial results and modelling

56

WP1:
Derryherk

WP2: E.ON

WP3: E.ON

WP4: SPEN/
Academic
Partner

SP ENERGY
NETWORKS




Current status and plans

“ SP ENERGY
NETWORKS

57

Good progress with NAVI developments for system modelling

Detailed design of in-home solution and E.ON platform nearing completion
Customer recruitment underway - 7000 homes receiving letters

Good engagement from customers with aged oil-fired boilers

Pilot installations planned for October 2022

Aim to complete all domestic installations by March 2023



SP ENERGY

Louise Taylor

NETWORKS SPEN ICE Engagement Manager
Incentive for Connections Engagement
|ICE Plan Update November 2022
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




Action 1 Policy Documents

59

SP ENERGY
NETWORKS

We committed to updating and publishing 4 policy documents this year. 11 have been done so far.

Equipment Register

New connections ICP approval

General Spec Civil Substation

Appendix 1 for above spec
General Spec prefab substation

SPEN install LV Internal Mains

Authorisation process

LV/HV Connection SPEN & ICP
Project completion

Declaration of test result 1 ph

Declaration of test result 3 ph

These can all be found here: https://www.spenergynetworks.co.uk/pages/documents.aspx

Asset - 01-015

Sub-03-017
Sub -03-025

Sub-03-041

Cab - 03-032
OPSAF - 13-001

Con - 04-002
Con - 04-006
Con -09-001

Con - 09-001

29.04.22
02.08.22

30.06.22
30.06.22

05.04.22

13.10.22
12.08.22

01.07.22
17.05.22
17.06.22

17.06.22



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

“ SP ENERGY
NETWORKS

Action 2- Communication

Net Zero Conferences

Wednesday 15t June 2022

Wednesday 26 October (Postponed from 14th September) We continued to host our Preparing for Net

Wednesday 7t December 2022 /ero Conferences each quarter.

Wednesday 8t" March 2023

SP Energy Networks
20,945 followers
22h-®

Cu Stomer Su rgeries Do you have questions about how to get connected to our network? Why not

attend one of our customer surgeries where you can discuss your projects and get
some expert advice.

We continue to offer them to anyone who would | | |

. . . It's easy to arrange - simply email us

|I|<€ them aﬂd theSe are ad\/erJUSGd on SOC|a| via gettingconnectedupdate@spenergynetworks.co.uk
media

You can also find more information about our connections services
here: https://Inkd.in/dCTtUwpM

Or catch up on our monthly newsletters packed full of information about how
we're supporting the race to Net Zero: https://Inkd.in/eHwccNEc

#SPEnergyNetworks #Connections #NetZero #NetworkoftheFuture
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NETWORKS

Action 2- Communication

Stakeholder Newsletters

SPEN ICE
Newsletter

We have continued to produce monthly newsletters to
give aregular update on the work we are doing to
facilitate Net Zero and to help customers understand
the improvements we are implementing to make
connections simpler and more efficient.

Click here to read the
newsletter

All newsletters are available here:

https://www.spenergynetworks.co.uk/pages/stakeholder newsletters.aspx
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“ SP ENERGY
NETWORKS

Action 2- Customer Relationship Manager

www.spenergynetworks.co.uk/pages/connections_contact_us

Details of how to contact our Connections team are detailed below. Printable contact lists
are available for SPD (4 and SPM (. Our full contact us page is also available.

SP Distribution
Customer Relationship Manager
Nicola Maxwell

nmaxwell@
spenergynetworks.co.uk

SP Manweb
Customer Relationship Manager

To Be Appointed

View the printable contact list for the SP View the printable contact list for the SP Manweb

Distribution licence area (&' licence area
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Action 3 - Customer Contact

Customer Engagement Focus Groups

We will continue to host our ‘Customer Engagement Focus Group' to discuss and review any ongoing
proposed website modifications prior to publication

Customer Engagement Focus Group
Wednesday 39 August
Wednesday 8t February 2023

August session we discussed iDentify and the Design Self Service Tool

Please let us know if there are specific topics you wish for us to cover at our February session
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SP ENERGY

Action 4 - ICP/IDNO NETWORKS

Design Approval Guidance

As part of this year’s ICE actions we’ve committed to develop design approval guidance for our ICP customers.

The aim is to be more explicit in identifying the information we require and to provide supporting documents and
guidance to assist you in preparing your design approval submission.

This should lead to a more consistent approach from SP Energy Networks designers in both SPD and SPM licence areas
and help you to submit designs which are more likely to gain approval at the first attempt.

B | Guid : SP Energy Networks
SR pRrove. RIgancs e SP ENERGY NETWORKS LV & HV DESIGN SUBMISSION CHECKLIST Design Approval .

SP ENERGY
NETWORKS

This LV & HV Design Submission Template has been developed to provide guidance to ICP's when making to SPEN's network. f I g P
LV & HV Design Each tab on this template provides it ion on General C¢ i i Cable, OHL and LV Services information,
Submission Templates for i q and Sub fi LV/HV projects are usually submitted in a single submission rather than
IcPs the phased approach set out in CON-03-004 for EHV projects.
v1.0 NB - you don't need to complete this template and submit with your design approval, it is intended for guidance purposes only.

This template has been developed to provide
guidance to ICP’'s when making connections to
our network

For further information please contact your relevent District contact.

_" |

GUIDANCE (7' H TEMPLATE ('

»_Contents | Genefalformation | Cables, OHL and LV Services Substation Civis | Substation Equ ... (-

https://www.spenergynetworks.co.uk/pages/information_for_icps_and idnos.aspx
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“ SP ENERGY
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Action 4 - ICP/IDNO

RAJAR Working Group.

We have hosted 2 Workshops this year, will a further 2 planned for next year.

Radar Meetings

Wednesday 17th August 2022
Thursday 13t October 2022
Wednesday 11t January 2023
Wednesday 29th March 2023

We have now gone live with the 7 changes that we committed to delivering:

 Upload enhancements - speed, file size and multiple drop

 POC Register Improvement - SLC15 Expiry Dates visibility RAdAR Changes

« Searchfunctionality improvements now Live!

« Landrights flexibility added li .

* |Increased duration before Timing Out 20+ new app Ication

«  Hyperlink to latest minimum info requirements on application form Additional File Size Being Used

« Abilitytoreject a POC Acceptance if documentation missing
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Action 4 - ICP/IDNO

|CP Safety Seminar: Thursday 16t February 2023

Key areas for Possible Focus at next Workshop

« Need more traction with manufacturers and Installers

» Looktobenchmarkwith other DNO’s/IDNO’sand ICP’s

* Needtowork together to raise awareness of the improvements within the industry

» Lobbying all manufacturers to gain their support and commitment

« SPENand GTC looking for ither IDNO’s and ICP’s to share the delivery of this workshop
» |sthis something youwant to get involved in?
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Action 8 - Partnership

Action 8 - We will continue to share the learnings and best practice from our Net Zero Knowledge Forum with
our wider base of community partners, academic institutions and local government bodies.

We will disseminate all learnings at our quarterly Preparing for Net Zero Conferences and on our website

Action 8 - We are currently Creating a Optioneering and Decision making model for the Net Zero Community.

* Tirage Filter to Focus on Key LCT tools aligned with Building Architype and specific project

Dynamix LCT Scoring Matrix — which incorporates a full suite of climate, social and commercial elements

Year on Year Utility investment map to allow Customer alignment of plans

Individual LCT Playbooks that outline all the key information regarding each technology

Model to create an overall 10 year + Climate master plan
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Action 9- Preparing for DSO & Action 10- Project Charge RN
Action @ Preparing for DSO

At our Preparing for Net Zero Conference in October 2022, we had Smarter Grid solutions presenting

on Active Network Management. A further update will be done at our March conference on
Wednesday 8th March 2023.

smarier
gl QAsolutions

Action 10 Project Charge

There will be an update at our Preparing for Net Zero Conferences in the afternoon session at 14:00

CHARGE

”

' ':'Y< Refuelling Tomorrow's Electrified Transport
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Dates for the diary

Dates for the diary Thank you for your time today.

Wednesday 8t February- Customer

Contact Focus Group Your feedback has been useful

and we will incorporate your
comments when planning our
next engagements.

Thursday 16t February - ICP/ IDNO
Safety Seminar

February/ March TBC- ICP Design

Template Webinar Please register as a stakeholder if

yvour would like to receive further

Wednesday 8" March - Preparing for updates from us:

Net Zero Conference
spenergynetworks.co.uk/register

Please register for our next events at:

spenergynetworks.co.uk/stakeholdereve
nts




