Confer

k

Ar

Cn
T
..hLO
53
(o N )
wv -
D -

-
GO
tr
e
oL
Wi




Agenda:

10:00 - 10:15 Introduction and Housekeeping

10:15-10:30 Updates on the Code of Practise, Part Funded
Reinforcement Trial and ECCR

10:30-11:10 Breakout Session — Choice 1
11:10- 11:30 Comfort/Tea & Coffee Break

11:30-12:10 Breakout Session — Choice 2

12:10 - 12:50 Breakout Session Choice 3

12:50 Lunch & Close
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Welcome, housekeeping and
Safety moment

Rodger Yuile, Head of

Connections- South and central
England
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Purpose of the event today
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Our approach to stakeholder engagement

...is all about our customers

. Putting you at the heart of

everything we do

(((?))) Listening to what you tell us
ey Acting on your feedback
Continuously improving our
x__ services -
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Delivering a better service for ALL our
customers:
Our connections strategy
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Looking Back 2016/17 and Looking Forward 2017/2018
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Connections Update — for ICPs

Catherine Falconer - Commercial Manager — Competition in
Connections
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Delivering Transparency and Customer Choice

/

NON-CONTESTABLE

\

CUSTOMER INTERFACE

CONTESTABLE

€ THE “cORE” BUSINESS

> New or modified Point of Connection
(PoC) services

e THE CONTESTABLE ELEMENT
> Interface with the “core” business on
the same basis as ICPs and IDNOs
> Has all of the regulatory requirements
and controls of the “core” business

> Make offers for new or modified
connections to the end customer

Scottish & Southern
Electricity Networks




You Have a Choice page on our Website

Your new connection

You have a choice ﬂb

.9

If you need a new connection in an area where we own the electricity network,
did you know you have a choice?

Just because we own the network doesn't mean you have to accept a quotation from us. There are other companies out
there who can carry out many aspects of the work. Competition gives you & cheice and keeps us on our game making sure
we deliver the best possible service for you. You can now compare prices and service levels to decide which company is
best for you.

Your choices

Other companies who provide a connections service are known as Independent Connection Providers (ICPs) or
Independent Distribution Network Operators (IDNOs).

The diagram below shows the competitive elements of new connections work:

New network Developments m_
An [CP or IDNO can build the new network. It doesn't have to be done by

Scottish and Southern Power Distribation 5
. Street Lighting

™ Final connection to our existing network Building
Some 1CPs can carry out this work, Network Operators
If they are not accredited to do thes, we willl have to carry oul the final step,

Existing
electricity network

Download the

You Have a Choice
factsheet

What is an IDNO?

An IDNOQ is also an accredited company that can build
electricity netwerks, but unlike an ICP, it owns and
maintains the netwaork once it is complete. Take a look

with the link below to see accredited companies in our
area.

What is an ICP? ‘ % Alternative providers

You can also visit Ofgem's website to find out which
companies act as IDNOs.

An ICP is an accredited company which can build >
electricity networks to agreed standards. Please click Ofgem

below for alternative providers in our area. _

> Alternative providers in our area

You can also visit the Lloyds Register website to find a
list of accredited companies.

¥ Lloyds register

Scottish & Southern
Electricity Networks




ldentifying Alternatives Providers in our area

Alternative Provider List

Use the filters below to get contact details of altemative providers who have registered on our website and are active in our area.

Legal Disclaimer

We have developed the Altemnative Providers List to assist you in seeking altemative quotations for your connections applications. The list is not exhaustive nor does it provide any form
of recommendation or endorsement. It is a list of alternative providers who have chosen to register their details on our site. We shall not be liable for error or inaccuracy of the list, nor
liable to you in tort (including negligence) or otherwise for losses arising from or in connection with your use of this Alternative Provider List for: (a) loss of profits; (b) Loss of sales or
business; (c) loss of agreements or contracts; (d} loss of anticipated savings; (e} loss of or damage to goodwill; or {f) any indirect or consequential loss.

From 01,07/2015, a Service Charge applies to calling 084 numbers. Contact your phone company if you want to check what a call would cost.

Western Iites Depot

Filter

‘What country is your project in?

England w

‘What region is your project in?

Portsmouth w

Services required

What does your connection project invelve?
Leave unchecked if you are not sure to
select all services.

[ Extra High Valtage (Cabls)

[ Extra High Voltage (Overhead)
[ High Violtage {Cable)

[ High Voltage {Overhead)

O Low Voltage

B Unmetered

[0 Electrical Design Works

B

Scottish & Southern
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Competition in'conne :
‘When customers have a choice, competing providers are naturally driven to deliver a better service. We continue to work
with Ofgem and ICPs to identify and implement further scope of works that can be opered up to competition.

If you have the appropriate MERS accreditation and have been engaged by a client ta deliver their new connections, we
can providge you with the necessary non-contestable services.

If you would Like o find out more about gaining the necessary accreditation to compete for new connections work,
please visit the Lloyds Register Website. Qur simple diagram illustrates the high level process for opening up the
cannections market.

¥ Visit the Lloyds Register website
¥ Connections useful documents
& Mon-contestable process flowchart

» Land Rights Requirements and Documentation
¥ Entering the electricity connections market

Our network adoption process

View our flow chart illustrating the adoption process for contestable works.

& View our process

Alternative providers register

We understand that cpening the market to competition will be highly beneficial to customers, ensuring that their
connections are delivered in a safe, timely and cost effective manner. We also know that ensuring customers are aware of
their chicice guarantees they can take full advantage of this. Therefore, we are committed to facilitating an open and
competitive market.

If you are happy to appear on our website, once you have registered, our customers will then be able to more easily
search for those that could offer them zn alternative quotation in delivering their project.

¥ Register as an alternative provider in our area

Access to specifications, network
information and GIS

2 Online documentation

Informaticn and data specifically for registered
alternative providers - Independent Connecticn
Providers {(ICPs) and Independent Distribution
Metwork Operators (IDNOs).

ICP application

Make an application for an electricity network
connection you wish us to adopt. Please ensure you
download the application form before continuing with
your anline application.

& Download application form

¥ Online application

MWotify us that you are determining the point of
connection. Please refer to cur POC Self Identification
and Self Design Approval Guidance Note before
continuing with your application. it explains when you
can determine your POC and also when you can approve
Your own on site design, if applicable. This guidance
note can be found on our secure website once you
have logged in.

¥ Access our specifications and network information
¥ Online notification for self-identified POC

Contact us

Email.
M Nnc.con ﬁECtiUHS@SSE_CUm

IDNO application

Make an application for an electricity network you wish
to connect to cur network. Please ensure you download
the application form befare continuing with your online
application.

& Download application form

¥ Online application

Motify us that you are determining the point

of connection. Please refer to cur POC Self
Identification and Self Design Approval Guidance
Mote before continuing with your application. It
explairs when you can determine your POC and also
when you can approve your own on site design, if
applicable. This guidance note can be found on our
secure website once you have logged in.

¥ Access our specifications and network information
» Online notification for seli-identified POC

Useful links

» North and South Operational staff contact map
* Connections home

¥ Connections help

% For developers

* You have a choice

» Power cuts

» Library

* MPAN

Scottish & Southern
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Significant ICP focussed ICE Commitments 2017/18

Part Funded Reinforcement Trial and ECCR :

* Part Funded Trial
o Finalising details of trial to allow ICPs to deliver the reinforcement element of a projec
o All LV and HV related reinforcement, for Demand Projects
e Costs based on our quotation
* |CP will require suitable accreditation
* Asset will be adopted in line with Adoption Process

* ECCR 2017
o A customer will qualify for rebate on assets installed by an ICP
o We will asses costs to use in calculation
o Additional questions around Assets installed and post-energisation Eligible Person

Scottish & Southern

Electricity Networks




Breakout Sessions

|dentified during various communications with yourselves over the last six months:

Select any 3 from the 5 (40min per session)

* Choice 1 — Operational Safety Rules, Final Connection Tests &
Records

* Choice 2 — “A day in the life of a designer” — with case studies
* Choice 3 — Flexible Connections & Energy Storage

* Choice 4 — Earthing of Substations Contained in Buildings and
Metering

* Choice 5 — Bilateral Connection Agreement & Adoption
Agreements

Electricity Networks



Breakout Session Choice

ICP Distribution Safety Rules

energynetworks S
Gssociation HOME CONTACT FINDUS LINKS ABOUT BLOG

Electricity

Model Distribution Safety Rules Op h&rn E
These are Model Distribution Safety Rules (MDSRs). These have been prepared following extensive consultation with era t 4 ner
EMA Electricity Member Companies who are users of these MDSRs. It is recognised that such Companies base their '0" gy
own Company Safety Rules on these MDSRs and do not necessarily issue these MDSRs to staff. Please ensure al
that you check with the Distribution Metwerk Operator's cwn rules before carrying out any werk activity on their S
> Overview netweork. Compliance with the requirements of this document shall nct be taken as meeting all health and safety legal afet
» Powering Improvement duties y
» Cccupational Health
» Safety This is the 2016 Edition of the MDSRs

» Accident Database

» Safety Advice Please click here to view the full document. 20 1

» Model Distribution Safety

Rules MQSZISEU Dn E
» EMFs Dif"-l‘ri ne'.g
» SAFELEC 2010 by " Iy Meh.y
» Environment
» SHE Conference SafEZ},- QIRS
» Metal Theft
» Mational HESAC
Future Networks

Distributionsafetyrules@sse.com

Scottish & Southern
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Final Connection

Tests and Records required

Electricity Networks



Breakout Session Choice 2

‘A day in the life of a designer’

* Receiving an application

* Network and System Planning
* POC location

* Design

 Sending out the quote

* Connection Agreements
 Adoption Agreements

Scottish & Southern
Electricity Networks



Breakout Session Choice 3:

Flexible Connections & Storage Engagement:

 What is SSEN doing?
* What are flexible connections and why are we doing them?

* Flexible connections examples:

* Active Network Management (ANM),
* SGANM,

« 34 Party ANM,

* Timed Export Limitation and

* Export Limitation

* Constraint Management Zone

 Currently only Generation

* Application process

Scottish & Southern
Electricity Networks



Energy Storage

* Introduction to Energy Storage
 Growth of the energy storage market
* Energy Storage has been driven by-

* Overall storage market growth

e Setting The Scene

* Applications

* Moving Forward

e New ldeas

Scottish & Southern
Electricity Networks



Breakout Session Choice 4

Metering

LV Supplies > 100A =

HV Metered Installations 3 ,,,,,,,
ICP responsibilities Ve
Commissioning

‘The Paperwork’

Scottish & Southern
Electricity Networks



Earthing of Substations within
Buildings

floor screed

Mesh - a
connectedto |, — — — — — N\ — — — — — — o — o — — — — mm.x amm
wall earthbar | bare copper

Iij l_*j or 50mm x 4

mm

Separate HV and LV earthing /
, o .
Single HV/LV earth = ! rom

| 32mm x 4mm
bare copper

|

| or 50mm x 4
/ mm

1 aluminium

What constitutes an earth electrode

" (-]

|

|

|

|

|

|

| i

\ iy S

: Schneider E FRMU El
|

|

|

|

|

|

1 ohm or not 1 ohm 2 200mm N T T
pits - I
. . |
Earthing Studies .. ol
. . . /
Joint ownership of substation /
-SSEN/Customer 7 A,
- SSEN/DNO or IDNO Kt
Who's earthing design? EC =06
FRONT OF PLINTH WHERE A SEPARATE
HV AND LV EARTH ELECTRODEIS NOT
PRACTICABLE (EPR <430 V)
Scottish & Southern
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Breakout Session Choice 5

Bilateral Connection Agreements, Access and Adoption Agreements

y

In which circumstances the different agreements are required and between which parties

At the breakout session, the following will be discussed:

 What are each of these agreements

At which point in the process the different agreements are issued for signature

Who issues the different agreements and who they shall be returned to once signed

The risks if these different agreements are not signed and returned

Scottish & Southern
Electricity Networks
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Introduction

Flexible Connections
* What are flexible connections and why are we doing them?

* Flexible connections examples— Active Network Management (ANM), SGANM,
3"d Party ANM, Timed Export Limitation and Export Limitation

* Application process

Storage
* Introduction & Growth of the Storage Market
* Examples of Storage — SSEN Projects

* Application Process & Workshop

Scottish & Southern
Electricity Networks



Flexible Connections

Active Solutions Team

Scottish & Southern
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Flexible Connections Types, Functionality
and Architecture

Scottish & Southern
Electricity Networks




SGANM

Single Generator

Active Network

Management

Proof of concept to BaU
Alternative to reinforcement
Established methodology and procedures

Single generator

Two monitored constraints maximum
Evolves into ANM

Zone Export A
(Aor MWs THERMAL RATING
or MVA)
—————————————————————— TRIP
Trim Operating Margin
——————— —— e = e = = = = = = = [RIM
Reset Operating Margin
————————————————————— RESET
Scottish & Southern
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ANM

Active Network

Management comms hub

Measurement
Point

Alternative to reinforcement

Established methodology and procedures Point

Multiple constraints and generators
* Expansion of SGANM

* Assessed on a scheme by scheme basis

Scottish & Southern
Electricity Networks



Shared Capacity - Architecture

Generator A Generator Generator B
) )

ANM Scheme

3" Party ANM—

Shared Capacity | S S
SHEPD/SEPD and Customer

Disconnection Boundary Disconnection
Device Device

Measurement Measurement
Point Point

NMC SCADA NMC SCADA

Scottish & Southern
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Demand Management - Architecture

@ Generator
3"d party ANM —
E/Iemand ________________________________ 1 Generator
anagement SHEPD/SEPD and Customer ANM Scheme
[ ] Boundary :
I
I
I
Measurement I
Point :
I
I
: Generator
RTU — Whirl Code [ ] i Demand
: Control System
I
I
I
I
NMC SCADA :

Electricity Networks



Timed Export Limitation — Architecture

Generator

SHEPD/SEPD and Customer

Boundary
~
Disconnection Week of Monday, 26 September 20156
Device Mlonday, 26 September 2016 Tuesday, 27 September 2016 | Wednes day, 285eptember 2016 Thursday, 29 September 2016 Friday, 30 September 2016
— — — — —
Measurement
Point
. | [ ] [ I
o0:00
- ' NMC SCADA
RTU — Whirl Code —

Scottish & Southern
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Export Limitation — Architecture

Generator

SHEPD/SEPD and Customer

Boundary
Disconnection
Device A Trip if not reduced
Export limit
Measurement
Point ™ _— T~ PE T E s
RTU — Whirl Code NMC SCADA

Scottish & Southern
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ENA Published G100 EL Scheme

PRODUCED BY THE OPERATIONS DIRECTORATE OF ENERGY NETWORKS ASSOCIATION

Appendix C — (informative)
n Export Limitation Scheme Diagram
energynetworks
association

Local loads
Main cut- DNO
out fuse supply
T Customer’s

Engineering Recommendation G100
Distribution "—_'4-—.“ e

Issue 1 2016 / board
Generation Units

Technical Guidance for Customer Export Limiting

Schemes
~ ™
" =

www.energynetworks.org

b—’_ﬁ Scottish & Southern
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Commercial — Flexible Connection
Application Process & Updates

Scottish & Southern
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Pre-application Requirements

e SSEN must issue the minimum scheme connection offer, then flexible connection offer

* Can find out more about what flexible options may be available by following this link
https://www.ssen.co.uk/AlternativeGenerationConnections/

 Thermal constraints only, Voltage and fault level possible in future

* Only applicable to generation but looking into flexible demand connections 2018+

* Flexible Connections go live date October 2017+

Scottish & Southern
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Pre-application Consultation Process

Our appointed Commercial
Contract Manager will host a
meeting between yourselfand a
rep from our Active Solutionsteam
to discuss what flexible connection
options may be available.

Commercial

Contract
Manager

Active Solutions

Scottish & Southern
Electricity Networks



Connection Agreements

v

( Firm Connection )

Non-Firm Connection

Network within limits ) (

(

g

Traditional Non-Firm
Connections

No network constraints beyond
the limited security of supply
associated with the connection
assets.

J

Specific Locallsed
Constraints

\
_/

Flexible

Connections
Constraints/control actions
are specifically identified in
Connection Agreement

* Timed Capacity

* Export Limiting Devices

* Local Management
\ * Intertrip Schemes

\

.

.

!

Multiple or Distant
Constraints

[

ANM Based
Flexible Connections

Automated management of
constraints under predefined
Principles of Access

*ANM Schemes
*Schemes where ANM may
later be integrated

™

J 1ithern

Y

Flexible Connections

WOorks




Commercial Aspects

e We don’t do curtailment assessment ourselves

* Your ‘queue position’ can be maintained between traditional and flexible if going from one to the
other

* Aflexible generation connection offer will provide for an enhanced scheme not a minimum scheme
* SSEN won’t get involved in 3™ Party commercial agreements between 3™ Party ANM parties

* In order to operate flexible generation connections we are required to publish and share certain
network information

 We will use your data to help all other applicants who are interested in flexible connections

Scottish & Southern
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Applying for a Flexible Connection
Quotation

Completed ENA G59 form attached with;

e Site Map — An aerial view map showing the full land ownership boundary, the
proposed/existing meter point

* Single Line Diagram (SLD) Drawing of the proposed system stating all gen sets
and generation size + Demand

A Letter of Authority (LOA) from the land owner to confirm that they wish to
continue with your company to install the generation

34 party ANM scheme/ Export limitation scheme design for SSEN review &
approval

Scottish & Southern
42 Electricity Networks




Summary

v’ Described what flexible connections are and why they are used
v Reviewed flexible connection examples— Active Network
Management (ANM), SGANM, 3™ Party ANM, Timed Export

Limitation and Export Limitation

v’ Discussed the Application process

Any Questions?

Scottish & Southern
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Storage

Active Solutions Team

4l w
N
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Introduction to Energy Storage

 The UK energy system is undergoing significant change

* In November 2016, BEIS and Ofgem issued a joint call for evidence
around ‘A Smart, Flexible Energy System’

* BEIS and Ofgem have since published a ‘Smart Systems and
Flexibility Plan’

 Energy storage is a technology area that is well placed to support
the needs of the changing energy system

 The role of energy storage is changing due to the changing market

Scottish & Southern
45 Electricity Networks




Growth of the energy storage market

The storage market has come up against a number of barriers to progress

technology constraints
high up-front cost
uncertain revenue streams

potential for constrained connections and changing regulation

Scottish & Southern
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Energy Storage has been driven by -

 The expected fall in storage equipment costs, in particular,
batteries.

* The need for higher levels of flexibility

* The availability of revenue streams for balancing and ancillary
services and the need for storage to play a key role in Demand Side
Response (DSR)

* The parallel slowdown in development of renewable energy
(onshore wind and solar PV)

Electricity Networks



Overall storage market growth

Many industry analysts are predicting a rapid market growth for
electricity storage and other forms of flexibility in the next decade. In
order for this rapid growth to materialise, there is a need for steps to
be taken to facilitate market innovation, with an early focus on
battery storage

Scottish & Southern
Electricity Networks



Setting The Scene

e Changing landscape
e Lessons Learned
e Technical & Commercial Challenges

e Service Development

‘/ Stakeholder Engagement
v DG Customer Forum

./ Niche Workshops

\_______

Electricity Networks




Distributed Generation ena

Connection Guide

FREE GUIDES

From the Energy Networks Association: I Dl tansish ESTNCY

wwiax  Distributed Generation ena

Connection Guide

Distributed Generation Connection Guides

- ——- - ——— ——— . —— S o

e
=
G83/2-1 Stagel T Wl
= ’;n»f_ 3 e
G83/2-1 Stage 2 = B
= |

Energy Storage Guides | N e

Available to download on-line at:

— www.energynetworks.org

Scottish & Southern
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Shetland Battery Storage Project

e Project started in 2010
e |nitial technology 1MW 6 MWh Sodium-Sulfur (NaS)
e Connected at 11kV

Scottish & Southern
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Greenwatt Way, Chalvey, Slough Low Voltage Connected
Battery Project

Project started in 2011
e 3 x single phase, L-lon 25kVA batteries (CES units) Connected at 230V

Scottish & Southern
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25 x 36kW/12.5kWh Lithium lon batteries- Bracknell

Energy Storage and Management Units(ESMUs)

e 25X 12.5 kWh 3-phase ESMUs installed in Bracknell

e Total LV Storage in NTVV is 500 kWh’s

e The Low Voltage network is volatile and difficult to predict

Scottish & Southern
Electricity Networks
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Application Methods

* Email mcc@sse.com >50KW
north.microgen@sse.com <50kW

* Web www.ssen.co.uk

* Post Major Connections Contracts,
Scottish and Southern Electricity Networks,
Perth Training Centre,
Ruthvenfield Road, Perth, PH1 3AF

* Phone For advice on how to apply 0345 072 4319

Electricity Networks



mailto:mcc@sse.com
mailto:north.microgen@sse.com
http://www.ssen.co.uk/

Application information

From the competent application submission the
Distributed Generation Designers will first look at:-

* MPAN if available

A |etter of authority
*Land boundary map
*Single line diagram (SLD)
* A completed G83 / G59 application
* Data sheets




Connection application process L2325

The performance standards for processing DG connection
applications are:

e Maximum 45 working days for LV connections
e Maximum 65 working days for HV and EHV connections

If your G59 fast tracked application (<32A LV connected) then no
guote is needed, the installer should notify SSEN within 28days of
installation

Scottish & Southern
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G83/2-1 (Stage 1, <16 amps/phase) Install and
Notify

*For micro: CHP, PV, Wind, Hydro & Fuel Cell Technologies.
*This translates (230V x 16A) into 3.68kW

Installers have 28 days from commissioning to inform SEPD of these
single installations on the relevant notification form

Scottish & Southern
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G83/2-1 (Stage 2) Multiple Installations

G83/2 Multiple Installations
You must apply for connection before starting work

Charges:
<3.68kW (i.e. part of G83/2-2)
A & D charges apply

Good News: v/
RIIO — ED1 network reinforcement due to G83/2
multiple applications at the DNO cost

Scottish & Southern
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G59/3-1 Generation

e G59/3 is an industry standard for generators greater than 16A per
phase

e Up to 50kW there is a provision for type tested equipment similar
to G83/2

e G59/3 connection applications must be submitted for system
studies and associated network reinforcement where necessary
prior to connection

Scottish & Southern
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Moving Forward.........

o

*SSEN are looking into these ‘innovations” and make them business
as usual for batteries

*We are looking at the process in place where we look to procure
batteries to relieve constraints or provide stability (such as CMZ but
in different forms i.e. Voltage constraints, fault level etc.)

*From a generation customer perspective we are looking into how
we can integrate batteries into the flexible connection process

Scottish & Southern
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New Ideas

*Looking into flexible connection’s

*How can we use batteries within a DSO
*How can we use batteries to create a smoother power graph

*|s there anywhere on the network that a battery could relieve
Constraints releasing additional capacity

*Can we use batteries at Primary substations
*Can we utilise batteries for faults

Scottish & Southern
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connectionsfeedback@sse.com
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