SP ENERGY
NETWORKS Thursday 16t February 2023

GTC, EON & SP Energy Networks
ICP /IDNO Safety & Innovation Seminar

e'on Thank you for joining - this session will start at 10:00. StC
Develop a network /| Beatrusted partner for Ready our business
thatis ready customers, communities for adigital and

for Net Zero and stakeholders sustainable future



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 guestions to the speakers

We value your opinions, and we are keen to generate an open session te
e'an with opportunities to hear your feedback. 8
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Safety/Environmental Contact

SP ENERGY
NETWORKS

WE PROMOTE HEALTH AND WE THINK BEFORE WE ACT - HEALTH
WELLBEING, IN AND OUTSIDE WORK ASSESS AND CONTROL THE RISKS & SAFETY

ST2 Getback twahealthy, balanced diet. (Z) Think about cutting out akcohol for a while.

y Can take more exercise and bulid in the Dady Mille to your routine” creased Meiihood of acodents

: L each january Use the SLAM

C-:) Look after your mental wellbeirg, Talk to someone if your not feeling model to helpensure this
100, It’s tirme to tallc

Hintory tedls un that there 5 .an

doosnt r\.mpﬂ o you

WE FOLLOW OUR PROCESSES, : e ‘
RULES AND PROCEDURES : adepot. office

OF van
\/ Take time to refresh yourself on any rules, processes
OF procedures you use as part of your work.

S0 M you think any processes, rules o procedures
can be improved to your kne manager
YOu can make a cifference

WE ONLY UNDERTAKE
WORK WE ARE

ISMY JOB

January return to work

SYOP Takee 2 few MOMents to stop
what you are about to do.

LOOO(—I.:-oi.wax\dwm afresh, onecal
eye looking for any hazards,

ASSLSS — Assess the emironment you
will be working in,

MANAGE — Manage the hazards and
risks that you've identified. Wherever
I's safe to Ao %0, take Immedite
COrmeciive acnon

WE LOOK OUT FOR
EACH OTHER AND




SP Energy Networks P ENERGY_
ICP Safety Seminar
Thursday 16t February 2023

Agenda
10:00 — Welcome, Housekeeping and Safety Contact

10:10 — HSE General Safety Statistics

10:20 - GTC Positioning UK plc as Smart Grid World Leader
10:40 — ICP / IDNO 5" Edition Safety Awareness

10:50 - Ofgem Access Significant Code Review Impact
11:10 — EON New ENA G100 Impact

We value your opinions, 11:50 - Questions
and we are keen to generate an open 12:00 — Close
session with opportunities to hear
your feedback.

eon gte

Thank you for taking the time to
attend today.
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David Overman — GTC UK Electricity Networks Director

Simon Dawson — GTC Installations Manager

Zachary Gaiqui — EON Business Innovations Manager

Natalia Savelova — EON Commercial & Technical Innovations Manager
Ewan Gilliland — SP Distribution Delivery Manager

Louise Taylor — SP Manweb Stakeholder Engagement Manager

Stuart Walker — SP Distribution Stakeholder Engagement Manager
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Safety Contact ﬁ'mm-

NETWORKS

“ Injury to UK Power Networks jointer from  Recommendations and action points

'SP ENERGY = Suggested methods for loosening a seized link box pavement cover:
NETWORKS link box pavement cover - Small amounts of warm water (preferably salted) — use enough to melt the ice but avoid
flooding the box
- Salt around the edges of the frame
- Gently tapping around the edge to help break the corrosive seal
UK Power Networks (UKPN) have advised us of an incident in mid-January when a - Alink box lifting tool designed to apply greater force — e.g. by incorporating a method of
jointer was injured by a link box pavement cover that was ejected from the frame. o
UKPN believe it was caused by the ignition of gas within the link box chamber. The
lid struck the jointer causing an injury that required first aid on site before they were
transferred to hospital to undergo surgery. They were still in hospital some 10 days
later. Wear appropriate PPE when accessing a link box: boots, coveralls, gloves, minimum of
light eye protection. Consider a helmet and visor if difficulty is encountered.

NEVER use a naked flame or other flammable fluid in an attempt to free the lid.

The accident occurred after a number of people had attempted to release the Always wear a visor and rubber gloves when carrying out LV switching.
pavement cover. It is now understood that a hand-held blow torch was being used in
an attempt to un-freeze the cover when the gas was ignited.

It is sensible to advise anyone accessing a pavement cover (which could be for a
cable tunnel, link box or confined space) which appear to have seized due to ice or
corrosion that a naked flame should NEVER be used in an attempt to free the lid.

Similarly never use de-icer or any product that is flammable in nature e g. WD-40 as
any fumes may ignite when later inserting or removing links.

e-on




Safety Contact “sﬁ‘mmm

NETWORKS
& . 3 & X o : . . Lar pars 3% 3% VINCENT LIescens
seenercy  Preventing slips during wintry conditions Recommendations and action points

*Scan the area to identify any hazards

*Avoid rushing or taking shortcuts over areas where snow or ice removal
is incomplete

*Select suitable footwear - flat footwear with rubber soles provides
better traction on ice and snow than leather-soled or high-heeled shoes.
Also check the condition of work footwear

*Use handrails where you can

*Take small steps to keep your centre of balance under you

*Walk slowly and never rush on icy ground

*Keep both hands free for balance, rather than in your pockets

*Always be aware of your surroundings - some places will stay icy for
longer than others for example, places that do not get the sun

*Consider where you park vehicles and the route you will have to walk
*Be particularly careful getting into and out of vehicles - and hold on to
the vehicle for support

*Keep paths clear of debris, water, ice and snow

*Use grit on areas of high and expected traffic (vehicles and pedestrian)
*If an area of concern is identified then take action (if safe to do so) by
using grit bins, deploying cones/barriers, and reporting issue to depot
manager and/or general services

As you will be aware we have seen some
wintry conditions recently. This has led to
some of our colleagues suffering injuries
due to slipping onicy surfaces.

We can prevent slips during periods of
inclement weather by using the SLAM
technique. Some recommendations are
below.

— 3':.(-:
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HSE Stats — General

» Stuart Walker
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Key facts

1.8 million

Work-related ill health cases
(new or long-standing) in
202122

Souwrce: Estimates bassed on seff-reports
frowm the Lahour Foroe

Wit weowiced irr the fast 12 maonths:

@ 36.8 million

Working days lost due to
work-related ill health and
non-fatal workplace injury in
202122

5 Estimates b o e el
ifrowm the Labwour Force Sunvey

@© 0.6 million

Workers sustaining a non-fatal
injury in 2021/22
: Extimates b
lar

of o seli-reg

e-on

HSE Stats — General

0.9 million

Work-related stress, deprassion
or anxiety cases (new or long-
standing) in 2021/22

. 0g e

Workers suffering from
COVID-19 in 202122 which
they believe may have been
from exposure to coronavirus at
work (new or long-standing)
Soumrce: E: k:

Workers killed in work-related
accidents in 2021/22
Sowsrce: FINDIDOR

sSummary statistics for Great Britain 2022

0.5 million

Work-related musculoskeletal
disorder cases (new or long-
standing) in 2021/22

. o6

Workers suffering from a work-
related illness caused or made
worse by the effects of the
coronavirus pandemic (new or
long-standing) in 2021/22

SP ENERGY

NETWORKS

Health and safety at work

@) 11.2 billion

Annual costs of new cases of
ill health in 2019/20, excluding
long latency iliness such as
cancer

Sownce: Estimates based on HSE Cost
Moakel

@) 18.8 billion

Annual costs of work-related
injury and new cases of ill
health in 201920, excluding
long latency lliness such as
cancer

@ 12,000

Lung disease deaths each year
estimated to be linked to past
exposuras at work

Sowrce: Counts from deaith corfificates
and i finorm e sologpical
Pl H

P

Esti based on HSE Cost
Model

@) 7.6 billion

Annual costs of work-related
Injury in 2019420

Sownce; Estimates based on HSE Cosr
Mokl




123

Workers killed in work-related
accidents in 2021/22

Handling, lifting The current rate is broadly
565 ,000 ar carrying - 18% in line with pre-coronavirus
Struck by levels.
Workers sustaining a non- moving object - %

fatal injury according to self-
reports from the Labour Force

Survey in 202122 T4% Falls from a
Injuri ith up to 7 days ! B% workers showed a generally
n"m;:;aet:n—; {415,000 height - downward trend. The current

61,713

Employees non-fatal injuries

HSE Stats — General

@ Workplace injury

Estimated self-reporied
workplace non-fatal

injuries, 2021/22

6%

Injuries with ower 7 days

absance (150,000}

Summary statistics for Great Britain 2022

Mon-fatal injuries to employees by
most common accident kinds (as
reported by employers), 2021/22

Slips. trips or falls
on same level

Acts of violence

I -

I >

Estimated rate of seli-reporied workplace non-fatal imjuras
per 100,000 workers

SP ENERGY
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Health and safety at work

Cwer the long-term, the rate of
fatal injury to workers showed
a downward trend though in
the recent years prior to the
coronavirus pandemic, the
rate had been broadly flat.

Prior to the coronavirus
pandemic, the rate of seli-
reported non-fatal injury to

rate is similar to the 201819
pre-coronavinus levels.

Prior to the coronavirus

reported by employers under 5000 pandemic, the rate of non-

RIDDOR in 202122 fatal injury to employees
4000 reported by employers

6 0 -II- showed a downward trend.

.0 million | - e e e Lo e
Working days lost due to 2000 L] -
non-fatal workplace injuries -

—===="=={o self-reports from 1000
r Force Survey in
.an o To find out the story

2000501 2021/22

Latest data includes the effects of the coronavirus pandemic, shown as a
braak in the time saries

e Shaded area and * emor bars represent a 35% confidencs interval

yd

behind the key figures, visit
hitpe/fwww.hse.gov.uk/

statistics/causinl/index.htm
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HSE Stats — General Soone

Health and safety at work
Summary statistics for Great Britain 2022
. Industries

Rate of self-reported work-related ill health and non-fatal injury by industry

Industries with statistically
significantly higher rates of

rkplace injury work-related ill health com
Rate (per 100,000 workers)

‘Work-related ill health Industry section Wo
Rate (per 100,000 workers)

to the average rate across all
industries were human health
and social work and public
administration and defence.

Agriculture, forestry and fishing,
construction, accommodation
and food service activities

and wholesale and retail trade
(including motor vehicle repair)

Human heslth/secisl work (SIC Q)

Public administration/defence (SIC O)
Education (SIC P}
Agriculiure, forestry and fishing (SIC A}
Administrative and support service activities (SIC M) [INNIEIEGEG
I Other service activities (SIC 5) —
Construction (SIC F)

[ wholesalefretsil trade; repair of motor vehicles (SIC G)

had statistically significanthy
] Financial and insurance sctivities (SI1C K) * higher workplace injury rates
] Accommedationfood service activities (SIC 1) compared to the average rate
I Electricity, gas, steam and air conditioning supply (SIC D) Y across all industries.

] Waier supply; sewerage, waste managament (SIC E) k3
[ Professional, scientific and technical activities (SICM} [ ]

1 Transportation/storage (SIC H}
I Real estats activities (SIC L)
| | Information and communication {SIC J)
1 Arts, entertasinment and recreation (SIC R)
- Mining and quarrying (SIC B)
amng 1,650
ies rate SIC - Standard Industry Classiication All industries rate
e.an Compared to all industry rate: To find out the story
tically significant — higher  |ll Mo statistically significant differsnce [ Statistically significant — lower behind the key figures, visit
% Indicates sample cases too small Sowrce: Labowr Force Survey annual sverage estimate 207920~ = -hse.gov.uk/statistics/
to provids reliable estimate 2027/22, restricted to il health or injury in cument or most recent job industry

v
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Executive

News Guidance About HSE Books Free updates Contact

HSE  Guidance - Topics - Electrical safety

Electrical safety

Guidance

Overview of electrical safety Work near electricity Excavation and underground

How to assess electrical hazards and put the Advice on danger signs, wiring, cable colours Services

right controls in place and checking power is off How to avoid accidents due to damaging
underground electrical cables

Portable appliance testing (PAT) Qverhead power lines Work using electrically powered

What ‘PAT testing’ is and what the law says Managing work near overhead power lines o eddipment

about testing equipment avoid accidental contact How to check that electrical equipment is
suitable and safe

Standards and codes of practice Electricity in potentially explosive Resources

Commonly used electrical standards and M Guides on testing, construction, farms,
des of practice The supply and the use of equipment in excavation, overhead power lines and more
e'a potentially explosive atmospheres

https://www.hse.gov.uk/electricity/injuries.htm
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The Virtual Powerplant

Positioning UK plc as the world leader in smart grid.

Dave Overman GTC

e-on
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About GTC Services for House Builders

We are the chosen utility partner for . Heat . Electricity
housebuilders and developers across the UK,

delivering leading multi-utility infrastructure

solutions to all types of new-build o
Gigabit Fib Wat
developments. . Igabit Fiore . ater

GTC delivers a combination of low-carbon and conventional technologies. We

Gas

approach, and a single-supplier solution. Find out more about our multi- Stc

construct, own, and operate multi-utility networks for new-build housing and
. Wastewater

mixed-use developments. GTC offers an innovative, customer-focused

utility services.



GTC is part of the BUUK Infrastructure Group, the leading provider of last-mile multi-utility
networks in the UK, employing more than 1,700 people and operating networks serving more
than 1.6 million homes.

As a group we are used to being first, it's in our DNA. First to break into new markets and the first independent company to own utility networks.
We achieved this first with gas, then electricity, district energy, water, wastewater, and fibre broadband.

We invest long-term in our utility networks, so we understand the importance of constructing quality assets and getting it right first time. As a
group, we construct, own, and operate all the utility networks for a development — providing the investment and expertise to lower the upfront
installation costs, and deliver first-class utility infrastructure to our customers. GTC's sister company, Power On Connections, specialises in
electricity and fibre for inner-city residential and high-rise developments, whilst Metropolitan provides innovative heat network solutions.

BUUJI<

iNnfrastructure

Express

1 - -gs -

Stc.: ( metropolitan POWER ON Utilities
District energy and low carbon Elecirical experts in the new Specialising in multi-utility

Multi-utility infrastructure for low heating solutions. connections market, designing connections for the smaller

rise housing developments. and delivering imnowvative multi- developer community.
utility infrastructure solutions 8 ‘.

for high-rise residential,
commercial. retail and industrial
sectors.



The utility of the future

=

Battery storage ' = HVAC

Smaller generators injecting @ h The virtual
at distribution level J powerplant smooths
Z out demand

reducing the
reliance on carbon
intensive thermal

power plants.

Large Thermal Plants

Closing, replaced by

over 1 million points
of generation.

Progressive businesses &
prosumers looking to self-
generate, store, consume and sell
to the grid via their buildings and
homes.

40Gw of offshore wind by 2030.
New arrangements with distribution

utilities (Microgrids / Community
heating hubs / EV hubs)

Batteries used for storage,
grid services, reinforcement of renewable generation and
reduction in curtailment costs.




te BUUK end to end solution

Transmissio

Large Power station n

DSR / Prosumers

g

Centrally generated power Transmission Grid supply Large substation Primary substation Distribution substation Smart meter Customers. Domestic, commercial
point 132/33kv 33kV 11kv & industrial

1 1 1

HIB ) (2 (M) E () (1) B (&

HV / MV LV Monitoring DCC Adapter Demand Side Response
Real-time data prevents customer minutes lost and reduction in fines. Improved customer response experience Strengthen customer proposition, reduce

N . operating costs and unlock new revenue streams.

Load management — Loss of power, headroom on the transformer. Understand Anticipating regulatory compliance

flexibility on the grid
Temperature & harmonic checking - Predictive maintenance, review longevity of Outage consumption data planning and speed of response Learns thermal dynamic and energy consumption
assets patterns within the home
Fault indication speed of response via relays and EFPI indicators Keeps pace with the most progressive innovators
Trend plotting, digital twin. Future proofing network Improve our understanding of the network. Balancing services to the electricity transmission
. operator and to suppliers to unlock further energy
Voltage control — Trend, link to plot types (EV/PV) savings

Operate smart systems

Fix the network Maintain equipment . Keep the power flowing Connect customers



Enterprise Zone

Edge Zone

Device Zone

What is needed to plan for the digital grid.

Artificial Intelligence and Machine Learning

Load Profiles BSC data
> %]
= Q
c| 5|2
2126 ¢ ~ ‘
Oolo| =2 Z | 1‘“ e
8s|lc| o & r A TR e
= 2
8|&|¢E
i) é g Electricity Network Portal Control Log RTU Smart metering data Smart Energy Platform
ol 5| S Dashboard
o
C —
wl o

Sensors b g | ]
Heat Pump Battery

T - storage
- LSS EV Charger )
Transformers Meters Photovoltaics

lloT Smart Grid Smart Home



G Next 5/10 year considerations and goals on®

Inputs

BU-UK X-BU Electricity Electricity innovation Energy

Innovation Innovation team '?;gzlftﬂfgjz?r"
Workshops (GTC) Srves & IT Group (ETG)

Think Tanks Data sources — Industry bodies, OEM innovation /

Transformation Events, articles, ENA, INA, BEIS, Visits to centres
(Industry experts)

white papers OFGEM of excellence

The customer experience & sustainability Hardware and Firmware

Virtualised central Smart bushings, smart
protection builtinto a transformers sensor
rack of a data centre tech. for compliance
(DC) with IEC 61850.

Real time tech
assistance. Pr
populated FA

Deploy DCC network Auto tapping for

monitoring

Edge point security SF6 Free RMU in
Integrated CRM across » N Position BU-UK as a net modules for commsin a accordance with EU / Enhanced
BU-UK zero organisation. Energy Centre & UK ban on sulphur metering/DCCsolutions
substations hexafluoride gas

Utilise the very latest market leading technology to support the migration to a smarter, more
sustainable and automated grid.

Net Zero (inc. suppliers) by 2040, NPS Score of >45 CES score <2

Software and Services Legislation, governance and market trends.

3 Investigate Active Exploration into
SCADA data from - Support growth of
L . Lo SCADA that connects DCC adaptor service u“_p grow Flexibility & storage Asset Funding Model.
Primary/Grid ) o - e ) markets into EV’s, o » )
renewables to our smart user interface markets. What works Price for not reinforcing.

substations. " ‘homes’ and DC's -~
grid forall.

Deploy digital twin to
Monitor entire smart monitor flexibility
meter network utilising redundancy &
HV Monitoring. reinforcement of
network

action of heat from
Prosumer solutions for waster water pipes and
DSR integration recirculate via heat
pump.

opportunity and impact
on electrical network

UK plc to become the most advanced and connected multi-utility network operator in the Ensure government supports growth of prosumers and flexibility providers to support the
world, managing big customer data seamlessly and effectively. networks across the UK and sell to the world.

UK plc to become the most sustainable, digital and connected network operator in the world
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5th Edition of the Safety Rules

» Ewan Gilliland — SPD Delivery Manager

e-on



5th Edition of the Safety Rules (Ewan Gilliland) ﬁrém'zc?ﬁs

Method of work

Consolidate all related content within procedures dedicated to clearly defined topics
*  Check that no content or context is lost

Improve consolidated Safety Instructions — new procedures and content

Retain business-specific content in the form of Approved Written Procedures

CLYDE VALLEY SAFETY FIRST & SECOND EDITIONS THIRD EDITION FOURTH EDITION FIFTH EDITION
REGULATIONS
1988
° 24-years 14-years 19-years 34-years Next 25-years _
N/ e o L "

* NATIONALISED INDUSTRY - BRITHIH & CENTRAL RULES « NET ZERO
+ PRESCRIPTIVE IN NATURE + STORAGE

+ 33 DISTINCT SAFETY RULES + HYDROGEN
+ INCREASINGLY CHALLENGED BY SCALE « DSO

* NUMEROUS ADDITIONAL RULES AND VARIATIONS

e-on
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Access Significant Code Review

» Stuart Walker — SPD Stakeholder Engagement Manage

e-on
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Introduction

Ofgem’s Access Significant Code Review (Access SCR) will come into force on the 15t April 2023,
changing the connection boundary and charging arrangements for our connecting customers.

Ofgem consider it will enable more LCT connections and allow DNOs to reinforce the network more
strategically.

The decision will have significant impact on how we design, quote and manage connections, with large
volumes of new connection applications anticipated following implementation.

e-on gte
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Access SCR Decision - Summary

Connection Boundary

Demand Customers will not pay for upstream
reinforcement.

Generation Customers will only pay for
reinforcement at the voltage level of their PoC

Retain and strengthen existing protections for bill

payers:
* Introducing a Demand High Cost Cap
» Speculative developments definition refined
« Treatment for 3 phase connections and voltage
upgrades remains unchanged

e-on
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Access Rights

Non-firm (curtailable) access arrangements will be
introduced for applicable users.

Curtailable connections (e.g. ANM, LMS, Flexible) will
have a limit on the level of curtailment set in the
Connection Agreement,

Curtailable connection will have a future date set
where they will no longer be curtailed
Curtailment as a result of constraints on the

Transmission network will not be treated as
curtailment on the Distribution networks




SCR Case Study 1 ey

Treatment in ED1
* POC Only application for a new IDNO Connection requiring 213 kVA Load and 201 kVA for PV
* Reinforcement works based on previously installed reinforcement of £95.49 / kVA
« Connection at 11 kV (HV) with only 11 kV works required
« ED1 Quotation provided, including:
« £20,339 Reinforcement works (213 kVAX £ 95.49 / kVA)

« £20,229 Extension Asset connection works
« £40,568 Total

e-on gte
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SCR Case Study 1 Y NETWORKS

Treatment in ED2

Project Information Outputs specific to this application . . .
Beckgroud « Designers will use an internal tool
REE"”" ,'SP/D Likely Ofgem Market Segment HVHV . . .
S to determine key characteristics of
o [ ———————— T —— ————————
= T t Site Type 1
Technical Information | — —— — [ M M
= the applicat h as:
e === i A e application, such as:
POC Voltage 11kv kv [ —— e
Highest Voltage of Work 11kV kv HCPT Value (Demand) £1,720 / kVA
Export Capacity
Total Installed at connection (including this application) 201 kw Ssummary of Connection Charges ° Slte T e
r (inclucing this applicator P e ey == —— yp
Total Contracted at connection (including this application) 201 kw Customer Connection Charge = Extension Asset Costs + Transmission Works Costs (if Al
Requested on this application 201 [ 1 .
v applicable)

Import Capacity - - - — — — o — — o - - e— —
Total Installed at connection {including this application) 213 VA Calculation of Connection Charges ) ;
Total Contracted at connection {including this application) 213 [ Extension asset costs All costs associated with extension assets are fully chargeable to ° Appllcatlon Of H( :PT
Requested on this application 213 kua the customer.
Whole Current Metered Connection? No
Multi-plot Housing Development? No Reinforcement Costs None
Does the Customer hold an existing Generation License for this N .

o
» Connection Charges
Is the generation for backup purposes only or Infrequent Short- Ne
Term Parallel Operation, as defined in ENA G997 HCPT Costs None tt b t bI t th t
e Contractd tport Capacity oty reuired o supprt e |~ attributable to the Customer

o
Contracted Export Capacity?
Is this connection to a BESS (Battery Energy Storage System) not o Transmission Reinforcement All costs associated with Transmission Reinforcement assets are
downstream to a sole-use domestic connection? ° Costs fully to the customer.
Highest driver for Reinforcement costs? Import Capacity

Relevant examples from the Statement of Methodology and Charges for Connection to 5PD and
Financial Information SPM Electricity Distribution Systems (refer 'CCCM Examples' tab)

Cost of Reinforcement Works at:

9,10, 17, 18, 20, 31

Same Voltage of POC £20,339
One Voltage above POC £0
Other £0 Checks to consider
o Please check that the information provided in the Yellow boxes is accurate.
Other |

Outputs review the requested demand load of this site with the Customer

I
required) Not used ‘
This project may be deemed to be a Demand Connection sits as the Total Contracted ‘
User Inputs ’:| o Import Capacity is marginally greater than the Total Contracted Export Capacity. Please




SCR Case Study 1

Treatment in ED2

Project Information

Outputs specific to this application

Reference Background
Region g Likely Ofgem Market Segment HVHV
Application Date 01/05/2023
Site Type Demand Connection Site
Technical Information
Voltage Value  |Measure HCPT Triggered? Demand HCPT not triggered
POC Voltage 11kv kv
Highest Voltage of Work 11kV kv HCPT Value (Demand) £1,720 / kVA
Export Capacity
Total Installed at connection (including this application) 201 kw 'Summary of Connection Charges
Total Contracted at connection (including this application) =i kw Customer Connection Charge = Extension Asset Costs + Transmission Works Costs (if
Requested on this application 201 [ .
v applicable)
Import Capacity
Total Installed at connection {including this application) 213 VA Calculation of Connection Charges
Total Contracted at connection (including this application) 213 kva Extensi All costs associated with extension assets are fully chargeable to
ension asset costs
Requested on this application 213 kua the customer.
Whole Current Metered Connection? No
Multi-plot Housing Development? No Reinforcement Costs None
Does the Customer hold an existing Generation License for this .
o
connection?
Is the generation for backup purposes only or Infrequent Short- Ne
Term Parallel Operation, as defined in ENA G297 HCPT Costs None
Is the Contracted Import Capacity only required to support the .
o
Contracted Export Capacity?
Is this connection to a BESS (Battery Energy Storage System) not o Transmission Reinforcement All costs associated with Transmission Reinforcement assets are
o
downstream to a sole-use domestic connection? Costs fully to the customer.
Highest driver for Reinforcement costs? Import Capacity

Financial Information

Relevant examples from the Statement of Methodology and Charges for Connection to SPD and

SPM Electricity

Distribution Systems (refer 'CCCM Examples’ tab)

Cost of Reinforcement Works at:

9,10, 17, 18, 20, 31

eon

User Inputs
Outputs

Same Voltage of POC £20,339
One Voltage above POC £0
Other £0 Checks to consider
o Please check that the information provided in the Yellow boxes is accurate.
Other |
required) Not used ‘

This project may be deemed to be a Demand Connection sits as the Total Contracted

o Import Capacity is marginally greater than the Total Contracted Export Capacity. Please

review the requested demand load of this site with the Customer

U SP ENERGY
NETWORKS

In this instance:

* Site identified as a Demand
Connection site

* HCPT has not been triggered

Customer will not contribute to:
* Reinforcement charges
* Costs above HCPT

« ECCR Charges
(Of
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SCR Case Study 1
Summary
Site Type Not Applicable Demand Connectionsite
High Cost Charges Not Applicable Not Triggered
Extension Asset Connection Charges £20,229 £20,229
Reinforcement Charges £20,339 £0
Total Connection Charges £40,568 £20,229

Other Considerations:
* Influx of connection applications in ED2 may lead to later connection date

« SPEN Designers may need greater detail from the Customer to demonstrate the validity of the load

- @on gte
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SCR Case Study 2

Treatment in ED1
« Embedded Generation application for a new 35kVA Domestic Generation installation

* Works including:
» Upgrading 320m of existing 2-wire 11kV overhead line to 3phase
* Installing 15m of LV cable to a new 100A cut-out Point of Connection

« Connection at LV with 11 kV (HV) reinforcement works required

« ED1 Quotation provided, including:
« £10,394 Reinforcement works
« £ 5,415 Extension Asset connection works
« £15,809 Total

e-on
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SCR Case Study 2

Treatment in ED2

Project Information

Outputs specific to this application

Financial Information

Reference Background
Region SPD Likely Ofgem Market Segment DGHV
Application Date 01/05/2023
e e e e o o e e e e e e e e e e e
Site Type Demand Connection Site
Technical Information §
- — — ) — ]
Mok 2 e Makue R e nsar e HCPT Triggered? Demand HCPT not triggered
POC Voltogs w v e o e e e e e o o
Highest Voltage of Work 11kv kv HCPT Value (Demand) £1,720 /WA
Export Capacity
Total Installed at cannection (including this application) 35 Kw Summary of Connection Charges
Total Contracted at connection (including this application) ES) KW Customer Connection Charge = Extension Asset Costs + Transmission Works Costs (if
Requested on this application 35 kw I -
- applicable)
Import Capacity —— — —— e e e - o e - - o - - ——
Total Installed at connection (including this application) (] kva Calculation of Connection Charges
Total Contracted at connection (including this application) 0 KVA Extension asset costs All costs associated with assets are fully to
Requested on this application [ VA the customer.
Whole Current Metered Connection? Yes
Multi-plot Housing Development? No Reinforcement Costs None
Does the Customer hold an existing Generation License for this No
connection?
I the generation for backup purposes only or Infrequent Short- N
o

Term Parallel Operation, as defined in ENA G39? HCPT Costs None
Is the Contracted Import Capacity only required to support the No
Contracted Export Capacity?
Is this connection to a BESS {Battery Energy Storage System) not Transmission Reinforcement All costs associated with Transmission Reinforcement assets are

No
downstream to a sole-use domestic connection? Costs fully chargeable to the
Highest driver for Reinforcement costs? Export Capacity

Relevant examples from the Statement of Methodology and Charges for Connection to SPD and
SPM Electricity Distribution Systems (refer 'CCCM Examples’ tab)

Cost of Reinforcement Works at:

a-on

User Inputs
Outputs

9, 10,17, 18, 20, 31
Same Voltage of POC £292
One Voltage above POC £10,102
Other £0 Checks to consider
(m] Please check that the information provided in the Yellow boxes is accurate.
Other |
required) Mot used |

ﬁ,, SP ENERGY
NETWORKS

* |In this instance:
* Site identified as a Demand
Connection site as it’s a

Whole Current Metered
Domestic Property

« Customer will not contribute to:
* Reinforcement charges
* Costs above HCPT

« ECCR Charges

St.c



SCR Case Study 2

Summary
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ED1 Appicator ED2Appicatior

Site Type

High Cost Charges

Extension Asset Connection Charges
Reinforcement Charges

Total Connection Charges

e-on
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Not Applicable
Not Applicable
£5,415
£10,394
£15,809

Demand Connection site
Not Triggered

£5415

£0

£5,415

Stc-:



SCR Case Study 3 ey

Treatment in ED1

Application for a new BESS connection, requiring 63,200 kVA of generation and 63,200 kVA of load
Connection at 33 kV (EHV)
Works required:

* New 1.7 km 33kV cabled circuit to an existing GSP
* One 33 kV Point of Connection

ED1 Quotation provided, including:

 £0 Distribution Reinforcement works

 =£5,000,000 Likely region of Transmission Reinforcement works
- £2,800,044 Extension Asset connection works

« £7,800,044 Total

eon gte
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SCR Case Study 3 S eeny,

Treatment in ED2

Project Information Outputs specific to this application

Reference e * |n this instance:
Region _ SEB) Likely Ofgem Market Segment EHVEHV
Application Date 01/05/2023

R ———————————————— |

e v site Type Generation Connection Site R R . .
|-

Vo [wesre | - FETETT T + Site identified as a Generation
POC Voltege EE L bkl e WY

Highest Voltage of Work 33kV ky HCPT Value (Generation) £200 [ kw CO n n eCt I 0 n Slte

Export Capacity

Total Installed at connection {including this application) 63200 kw Summary of Connection Charges
Total Contracted at connection (including this application) 5200 aw e Customer Connection Charge = Extension Asset Costs + Reinforcement Costs + ECCR (if )

Acquested on this application it kw | applicable) + Transmission Works Costs (if applicable) ] 1

importcapohy e o TPPRCED] o Trancmschon workscosts(rappbeabll | _ | _ « HCPT has not been triggered
Total Installed at connection (including this application) 63200 kva Calculation of Connection Charges

Total Contracted at connection (including this application) 63200 kva . All costs i with ion assets are fully to

Reguested on this application 63200 kva Extension asset costs th .

Whale Current Metered Connection? No Costs for Reinforcement works completed at the same voltage as

Multi-plot Housing Development? No Reinforcement Costs the POC to be apportioned in line with the CAF rules detailed in

Does the Customer hold an existing Generation License for this the CCCM.

Ne

* Customer will contribute to:

I the generation for backup purposes only or Infrequent Short- M
o

Term Parallel Operation, as defined in ENA G997 HCPT Costs None

Is the Contracted Import Capacity only required to support the

Ne
Contracted Export Capacity? .
Is this connection to a BESS (Battery Energy Storage System) not s Transmission Reinforcement All costs i with issi i assets are ° R e I n fo rCe m e nt C h arg e S
downstream to & sole-use domestic connection? Costs fully to th )
Highest driver for Reinforcement costs? Both
Relevant examples from the Statement of Methodology and Charges for Connection to SPD and
Financial Information SPM Electricity Distribution Systems (refer 'CCCM Examples’ tab] 1 1
e - el S  Transmission Works charges
11, 12, 13, 14, 15, 16, 19, 21, 22, 23, 24, 25, 26, 27, 28
Same Voltage of POC £0
One Voltage above POC £0
Other £5,000,000 Checks to consider
o Please check that the information provided in the Yellow boxes is accurate.
I Other |

required) Not used | tc
User Inputs
Outputs 8




SCR Case Study 3

Summary
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ED1 Appicator ED2Appicator

Site Type

High Cost Charges

Extension Asset Connection Charges
Reinforcement Charges
Transmission Works Charges

Total Connection Charges

e-on

58

Not Applicable
Not Applicable
£2,800,044
£0
~£5,000,000
£7,800,044

Generation Connection site
Not Triggered

£2,800,044

£0

~£5,000,000

£7,800,044
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Summary
Application Summary Site Type ConnectionCharge | ConnectionCharge
(ED1) (ED2)
POC Only application for a new IDNO Demand
1 Connectionrequiring 213 kVA Load and Connection £40,568 £20,229
201 kVA for Generation site

Embedded Generation application for a new Demand

2 35kVA Domestic Generation installation Connection  £15,809 5445

site
Application for a new BESS connection, Generation
3 requiring 63,200 kVA of generation and Connection £7,800,044 £7,800,044
63,200 kVA of load site

Other Considerations:

» Influx of connection applications in ED2 may lead to later connection date

Stc-:
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SP ENERGY

ECCR (Second Comer) Rules NETWORKS

* Expected Changes include:
* Broughtinline with Connection Boundary Changes
*  Demand Connections will not be entitled to ECCR rebates or be required to reimburse first comers

*  Generation Connections will be entitled to ECCR rebates and be required to reimburse first comers, but only proportionately to their
initial contribution

*  Speculative Developments will not be entitled to ECCR rebates if the second comer is a Demand Connection but may be entitled to
ECCR rebatesif the second comer is a Generation Connection

* ED1 Connections may only be entitled to ECCR rebates if the ED2 second comer is a Generation Connection

e-on gte
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v
ENA G100 2022 Amendment e

» Zachary Gaiqui — EON Business Innovations Manager

» Natalia Savelova — EON Commercial & Technical
Innovations Manager
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ENA G100 2022 Amendment - Scope

1 Scope

This document applies to all in Customers’ Installations connected at any voltage, where
new load or generation equipment is installed and commissioned on or after 01 May 20231,
such that there is an agreed need to restrict the flow of current at the Connection Point or to
prevent voltage limits on the Distribution Network from being exceeded. This may require
the installation of a CLS or suitable overload or reverse power protection. For the avoidance
of doubt, normal limitations on the connection or the operation of generation due to fault level
exceedance will apply.

The focus of this document is Customers’ Installations connected at voltages up to and
including 20kV. The same principles will be applied for installations connected above this
voltage. However in these cases the DNO may vary the exact requirements to suit the
particular network characteristics at that location.

enad
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SP ENERGY

Customer Limiting Scheme NETWORKS

ENA Engineering Recommendation G100
Issue 2 Amendment 1 2022
Page 13
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Figure 4-1 Conceptual Representation of a CLS
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Customers are becoming increasingly aware of environmental issues and are seeking to
install low carbon technology Devices, such as heat pumps, electric vehicle charging points
and photovoltaic generation within their premises that might add significant load and/or
generation (including electricity storage) on to Distribution Networks. Where the DNO has
assessed that connection of such Devices will require costly reinforcement, or reinforcement
that would take time to implement thus delaying the connection, some Customers may
choose to restrict the net flows of electricity at their Connection Point rather than wait for, or
contribute to, the reinforcement.

A typical CLS may be used in the following scenarios:
» Installing generation with an aggregate Current Rating greater than the permitted export
to the network and limiting the peak export;

+ Connecting significant new loads which cannot operate at their full capacities at the same
time without exceeding the import capacity from the network;

+ LUsing the flexibility of the Customer’s loads and generation to stay within import or
export limits.

e-on gte
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Example of Customer Limitation Scheme (CLS) NETWORKS

Figure 0-1 Operational State Concept
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Ofgem SCR 15t April & ?&L‘ﬁ%&
ENA G100 Amendment 15t May

Open debate on thoughts of impact
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NETWORKS Thursday 16t February 2023

GTC,EON & SP Energy Networks
ICP /IDNO Safety & Innovation Seminar

e'on Thank you for joining - this session will start at 10:00. StC
Develop a network /| Beatrusted partner for Ready our business
thatis ready customers, communities for adigital and

for Net Zero and stakeholders sustainable future



Dates for the diary

Upcoming events:

» 08/03/23- Preparing for Net Zero Conference
« 29/03/23- RAAAR Working Group

ICP Design Improvement workshop — Individual
awareness sessions continuing and new
documentation published on line with close out
workshop TBD (March / April)

Please register for our next events at:
spenergynetworks.co.uk/stakeholderevents

e-on
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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 your
would like to receive further updates
from us:

spenergynetworks.co.uk/register




