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Welcome

* Housekeeping
* Morning Session 10.30 — 12.00— South West Scotland

« Afternoon Session 13.00 — 15.00— Dumfries & Galloway
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Customer Satisfaction

We have driven a sustained and
Consistent improvement in satisfaction
Over the last 7 years. We benchmark ourselves against the best in the
o UK annually through the Institute of Customer
We are asking customers how they feel
during events such as a power cut. @
Customer Stisfaction Improvement

950

Our Institute of Customer Service Results put us equivalent to :-

« 8™ in UK for all sectors
e 1stfor Utilities
e 1stfor Customer Effort

9 -

Ahead of UK Service Leaders such as
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Our ICS Score

Average UK Customer Satisfaction Score
For All UK Service Sectors =78.1

7m0 87 g 782 781

77.8
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8th

Ranking All Sectors

-

Rk

1 Amazon.co.uk Retail (Non-food) 86.6
2 first direct Banks & Building Societies 86.1
3 Yorkshire Bank Banks & Building Societies 85.3
4 Superdrug Retail (Non-food) 85.1
5= John Lewis Retail (Non-food) 85.0
5= | Wilko Retail (Non-food) 85.0
7= | M & S (Bank) Banks & Building Societies 84.7
7= Nationwide Banks & Buildina Societies 847
9= Jet2holidays.com Tourism 84.2
9= Tesco mobile Telecommunications & Media | 84.2
9= Waitrose Retail (Food) 84.2
12 Greggs Leisure 84.0
13=| Aldi Retail (Food) 83.9
13 = | Next Retail (Non-food) 83.9
13 = | Pets at Home Retail (Non-food) 83.9
16= | M & S (Food) Retail (Food) 83.8
16 = | Premier Inn Tourism 83.8

1st

Ranking Utilities
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OVO Energy
WH Smith
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first direct
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Nationwide
SAGA Insurance
Tesco Mobile
JD Wetherspoon
The Co-operative
Bank
Santander

Morrisons
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Next

Pret A Manger
Nationwide
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M & S (food)

Utilities
Customer
Effort Score

Average
Customer
Effort All
Sectors

'~| Customer Efforg

w
3.7
3.7
3.8
3.8
3.8
3.8
3.9
3.9
3.9
4.0
4.0

4.0

4.0
4.1
4.1
4.2
4.2
4.2

4.2

4.2
4.2

SPEN
Customer
Effort

SP ENERGY

spenergynetworks.co.uk
NETWORKS


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

" Stakeholder Satisfacti - {

You Said... We Did...

57 x Pre app meetings
81 x Portfolio reviews

164 x Developer interface meetings (face/face,
calls)

5 x Connections forums (2xSWS, 2xD&G, 1xACS)
1 x Workshop - LMS

1 x Newsletter issued

4 x TORI reports published

» More interaction /communication

» Provide more information on
construction projects

» Improve D&T interface

VVVYVY VYV

\ 4

Project milestone programme introduced

» Continued to build on ‘Ditch the Label' - Interface
meeting now in place with each SPEN distribution
district, to ensure consistency of information for
users of system
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Introduction — South West Scotland Developer Forum

Gareth Hislop — Transmission Policy and Commercial Manager
* Agenda

* QOverview

* Next Steps
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SP ENERGY SWS Forum
NETWORKS 6t June 2018

RIIO T2
Preparing for the Future

Jim Sutherland
RIIO T2 Programme Director
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Price Control: RIIO-1 Overview

Ofgem recognises the successes within RIIO-1, but also the need to
evolve the framework for the transition to a low carbon economy.

RIIO-2 should build on this by:

Around £100bn investment in grids Giving consumers a stronger voice
since 1990

A 17% fall in the cost of Responding to changes in how the
transporting electricity since the ' networks are used

mid 1990s

Record levels of customer Simplifying the price controls

satisfaction within RIIO-1

Power cuts on local grids have Ensuring fair returns
halved since 2001
£8bn of benefits could be achieved Driving innovation and efficiency to
by innovation schemes benefit consumers
“EIE'ET\TVE(;{T{GIIS spenergynetworks.co.uk 8
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Price Review: Ofgem Consultation

Ofgem issued their Framework Consultation document for RIIO 2 on
the 7th of March. A decision document is expected by the end of July.

ofgem

SP ENERGY
NETWORKS

RIIO2 Framework Consultation 7th March 2018;

* Important role for networks in the energy transition

» Stakeholders to have greater input to plans in
future

» Lower allowed returns for investors to reflect
market conditions

 Tighter incentives and possible fail safe
mechanisms to limit financial returns

* Ongoing development of competition models for
large new infrastructure.

SPEN response issued on the 2" of May;

» Balance required between focus on price and cost
with reliability and sustainability

* We must not lose sight of the significant benefits
incentive based regulation has delivered for
consumers

* Investor confidence required to deliver the energy
transition and decarbonisation of Great Britain

» Support enhanced stakeholder model but should be
proportionate

» Competition models should benefit customers
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Price Review : The Ingredients

Operating &
Maintenance
costs

Rates of
return

Non- Load
Related
Capex

Stakeholder
requirements

@ sp ENERGY
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Price Review: Connected Renewables
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Price Review: Developing our load investment

DEVEJONY Based on 2018 Future Energy Scenarios from National Grid

Bl Form SPT best view to use as base for plan
scenarios

Holistic analysis of SPT network to review
System - _
operability, boundary transfers, connections &

analysis _
GSP requirements

Review: build/non-build options,
coordination with non-load, whole system

coordination

Identify
options

CBA and Financial assessment of
approval costed options

Approved schemes built
SVICNIERI in Business Plan with
supporting evidence

12
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Price Review: Ofgem’s emerging themes

A number of emerging themes from Ofgem have been identified which we will

work to accommodate within our plans.

Uncertainty

5GW of renewables connected to date

Rate of future generation or uptake of
electric vehicles is unclear

2030 solar generation targets which
were set in 2014 have already been
met

Innovation

£99m of investment in innovation
since 2010

World leading projects to reduce the
size of substations (FITNESS) and
improve system inertia (PHOENIX)

Continue to develop new approaches
as being implemented in D&G

Whole system approach

1/, of distribution sites now export to
transmission

Build on the coordinated approach
across all voltage levels that is
demonstrated in D&G

Coordination with DSO transition

Build v non-build options

Extensive use of smart grid control
systems to manage the network more
actively

Commercial opportunities for users

More focus on managing the power
flows than only the assets

@ sPENERGY
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Price Review: Proposed Stakeholder Engagement Model

The process for future price reviews will differ from recent reviews. Stakeholder engagement will
play a much greater role in determining our plans and giving Ofgem assurance on the quality of
the plans. This work starts immediately.

BAU and T2 — SPEN Challenge Ofgem Challenge
Voice of Customer & Stakeholder & Assurance & Assurance

TO User Group

Conferences (Current)

RIO-2
Challenge OFGEM

Distribution Customer Group

Engagement Group

Ll
(®]
2
<
o
2
0
(%]
<

Customer Input
(WTP + qualitative and
quantitative research)

INDEPENDENT FACILITATION & REPORTING

Engagement Activity Business Plan & Challenge
“4 SP ENERGY spenergynetworks.co.uk RIIO-T2 Steering Group 14
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Price Review: RIIO-T2 Timetable

Timetable

 The conclusions of the
framework consultation will
emerge in summer 2018.

 The next review to be
conducted under the RIIO-2
framework is transmission.

« Work is underway to
develop our business plan
during 2018 in time for
submission in 2019.

Request for views on key framework
issues (this consultation)

Decision on key framework issues

Sector strategy consultation

Sector strategy decision

Final business plan submitted to
Ofgem

Draft Determination
Final Determination
Licence modification

RIIO-T2 Price control commences
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SP ENERGY

NETWORKS 6" June 2018

SPT System
Design

Diyar Kadar
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Generation Background — Change from last forum

Generation Status in SWS - November 2017

Generation Status in SWS - June 2018

Three new wind farm connected to the system (Blackcraig, Sanquhar and Whiteside Hill)

Total generation (Connected and Contracted) in the whole of South West Scotland is around 3080MW (an
increase of ~ 40MW from December 2017)

Slight change in the consented position and around 692MW remains unconsented
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Baseline system in SWS

Margree collector not constructed

Blackhill Board B energised but not
exporting yet

Authorised system in SWS as per RIIO T1
baseline programme

e e
Y SR L
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Future Developments — South West Scotland

Bori158 [lTori213 P TORI173

A PN -
[F% 2 /lgg/j—/ﬂ-/

/-

S10 S20

TORI 158 — Increase Capacity M [

at New Cumnock (Board C), . L S }'h —

currently planned for 2022 e irRalain: h*
?

TORI 213 — Increase capacity » e b
at New Cumnock (Board B), i =]

z
=
SGT1B
_
E
5
/ L
SGT2B
&
\ -
5
5
\LOF
SGT3B
2x300mm* UPAS L7 OHL (pre-faull mme

currently planned for 2022

1x425mm? TOTARA L7 OHL (pre-fault summer rating 220MVA) ~ 12.5km

TORI 173 — Extend the 132kV
network to Glenmuckloch,
currently planned for 2023

g @ 90°C
....‘_\g
....J

Blackhill

386MVA
386MVA

Cable 90MVA Summer ratin

2x300mm? UPAS L7 OHL (pre-fault summer rating 2x176 = 352MVA) ~ 24.5km

Grid T1
90MVA
Grid T2
somva £
5
s
Grid T4
90MVA
Grid T3
90MVA
Grid T2
90MVA
Grid T1
90MVA

Yy

ﬂ SP ENERGY spenergynetworks.co.uk 19

NETWORKS



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

Future Developments — Wider system
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Future Developments — Generation

Future contracted generation - June 2018
600

= New Reinforcements

500

400

* TORI 158 Trigger

(New Cumnock Board C)

E 300 H not consented

M consented

200

* TORI 173 Trigger

(132kV Network Extension)

— * TORI 143 Completed

W 2020 2021 (Kilmarnock South Reinforcements)

100

0 .

2018
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In Summary

Future reinforcements in SWS are contingent on further generation connections

Significant number of developments have pushed back their connection dates, developers
are also assessing increased TEC

The timing of delivery of TORIs 158 and 173 will be dependent on connection dates

Wider system reinforcements at Kilmarnock South (TORI 143) and KTR (TORIs 221 and 222)
are progressing and are not contingent on generation connection

Against a contracted background the system in non-compliant and new offers will be
contingent on further reinforcements

Reinforcement options are being assessed to ensure the system is developed in a
coordinated manner
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SP ENERGY
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SPT Programme
Update

Pearse Murray & Colin McNeil
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SWS Project Progress (Stages 2 — 4)

« £167m expenditure to date (E61m since Jan 17)

« Steel tower overhead line main construction in progress / 233 towers
in total:

o 100% accesses foundations and towers
o 91% conductoring complete

*  Dunhill substation works complete and Brochloch Rig WF firm
supply delivered Decl7 TORI 114 and 145 completed

« Blackhill substation TORI 115 116A and 116 B energised and Afton
Windfarm connected Feb 18

« Blackcraig windfarm energised on 2"d March

« Sanquhar and Whiteside Hill Windfarms connected via single
circuit Route C (Blackhill to Glenglass) TORI 022, 30 March

« Works to complete double circuits on routes B,C and D to follow May
to July 2018
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SWS Project Progress (Stages 2 — 4)

Glenglass Term Tower at Term tower completion
Blackhill establishes second circuit on
C Route w/c 4™ June

e  Some minor works remain on
Blackcraig wood pole line re
fitting of bird diverters.

* Minor issues with transformer at
New Cumnock, which require
works to existing Bucholz relay.

« 132KV cable testing scheduled
for w/c 4" June on Glenglass
terminal cables.
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SWS Project Progress (Stages 2 — 4)

C Route outage works, priority 132Kv cable works at Blackhill
of works basement

« Transfer ground deploy fibre
circuits to OPGW. Secures
protection & communications.

« Pull bonds into position under
tension on overhead line second

circuit. - i
 New conductors to be installed 5 pg== = /A0S A SERN—
with first circuit live. RY U %‘!1
« Second cable circuit to be a= E  mh ¢

established from Blackhill to = W \ A

Glenglass terminal tower

s

Terminal Tower 132Kv cables presented to switchgear at Blackhill
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SWS Project Progress (Stages 2 —4)
Remaining works.

« Establish landscaping at Blackhill, Dunhill ,Glenglass, New Cumnock &
Coylton:- tendering initiated.

« Dunhill Access road to be returned to landowner (ESN) standard
requirements.

« Potential tendering Margree works 4t Quarter 2018.
* Ayrshire operational Inter-tripping scheme completion July 2018.

 Removal of temporary construction roads and crane pads across SWS
scheme.

« Close out minor snags across scheme.
« Financial closure, Project Reviews complete by 4" quarter 2018.
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Flyover
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SPT Delivery

Colin McNeil
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SWS - Challenges

Programme
* Stakeholders

* Delivery strategy and contractors

* Enabling works , access

* Health and Safety , Welfare

* Environmental impact management
* Weather

e Summary
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u

 Timeframe - initial SWS main spine concept developed from 2007
post BETTA and on receipt of numerous requests for connection

* Protracted discussions with EAC and key landowners, including SRG
e S37granted Nov 2014

 Main contract awarded to enable detailed design Apr 2015

* Permission to fell trees Sept 15

* Pre-commencement conditions cleared allowing works to start
Feb 2016 for routes B and C and —June 2016 for Route D,

* Acceleration requests to OHL main contractor May 16

e Contractors encounter various issues ( environmental stoppages,
access, stone deliveries, weather etc )

e Additional resources and extended working deployed to secure all
Connections by end Q1 2018

“ SP ENERGY spenergynetworks.co.uk
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Stakeholders

e Local communities
e Local Councils

* Landowners

 Wind farm developers
* SNH, SEPA

* Fisheries trust

* Supply chain

* Others

“ SP ENERGY spenergynetworks.co.uk
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Delivery strategy

Main OHL design and build type contract competitive
tendered 3 packages

Substations and Cable design in house, disaggregated
— Enabling, Civils, Installation

— Transformers, Plant and Protection equipment

— SCADA and telecomms

Snow clearance, peat management, road
maintenance

Over 100 Contracts awarded. 2.8 million man hours

“ SP ENERGY spenergynetworks.co.uk 33
NETWORKS = 33


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

SWS Enabling Works scale

e 3 quarries established
e 1.1 million tonnes of stone

* truck haulage distance equivalent to
navigating the world 14 times

 45.6 km of new access roads
established and 38.4km of existing
forest roads upgraded

* 970 hectares of commercial forestry
felled with 160,000 tonnes of FCS
accredited timber sold

“ SP ENERGY spenergynetworks.co.uk
NETWORKS

34


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

Health and Safety / Welfare

Satellite phones
Emergency food and water

Defib and medical Sl;lpp!ies

C—

Emergency response plan
Helicopter landing area
Live test emergency services

* wsits|  KGEDMF

I 0 " R B

I : e ect l0CTIENS,
e wit oo office and prol
BPEN Progacts ere comimiied 10 protacting thoee 'h;::’: Fr":":-’”:y Responas Pin 8 o denaly

e MUnly 8°d ha anviprmend The F-Jmlloe ot i e event of an emaegency

S7d outing the geners! aMeNgEMents thet are 1o
Stumtien

oS O e
an encomesises af eoihdties, buldngs,
pairig SPEN Projects ampioyess, of hose werking

iy Emergency Resscase
and rvmﬂwlnﬂlwm

g“"‘%'—rn of the Biacknil SE proest 2 appies 1 &
" Our Laha¥. wk Consmsier employoes, Clien] recrosentaties

z MSUL RECORD
Thissa Progct dosumert

1t I8 your respanaibility te ensare you werk 10 the carrest version

[B55s Bits — Thawe Wo T Aubhor Amengmem Deisle
31012578 1 O raneiesy | Newdocumenijmmise

| —

3 ISSUE AUTHORITY

}_ [3 T [ Reviewsd by [ Ag&';&___——i

| Name: Sie Manoger Nama Salety SO Name Consiucion Wanager ‘

| ) = Ashok |
Sethi

| £ 77:\ L .7 2018.02.15!
Dimitrics Panteliacis < " . X i 13-35:46 Z|
| 20180201 122009 sl g , |
z ' Y ’-:L!.,~‘|O | J
4  REVEW
13 o Vs cocunent

mummjumeummnmmm

£ DISTRIBUTION
and does =0t have &

‘ SP ENERGY
NETWORKS

spenergynetworks.co.uk

35


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

SWS - Environmental Challenges

e Afton reservoir
— Water quality Pollution prevention plan
— Fisheries culvert installation, protecting spawning areas

* Climate impacts
— Temperatures down to -13C plus windchill
— Heavy snow and ice at higher levels, unable to salt
— Beast from East
— Volume of rainfall

* Multiple concurrent work areas, traffic
management
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NETWORKS



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

Weather Snow and ice (Winter 2017/2018)

Snow clearance contractor deployed

4 am -730 am clearing access

Contractors held at muster point

Road declared safe or closed each morning
Speed limits and escorted convoy protocol

“ SP ENERGY spenergynetworks.co.uk
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Heavy Rainfall

Works reduced or stopped during Heavy rainfall
Close liaison with SEPA, immediate notification, mitigation
and follow up

& SP ENERGY spenergynetworks.co.uk
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Summary

* Construction works on SWS phase 1 nearing completion
with all windfarms ready to connect now energised

* The main infrastructure from Colyton to New Cumnock
and New Cumnock to Blackhill and on to Glenglass
virtually complete

* Work at Kilmarnock south progressing well

* Demolition and removal of the 1930’s N route line and
other works eg landscaping will be completed in 2019

* Constructed assets have some residual capacity but we
will have to upgrade some elements as and when
customers require further connections
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* Thank you
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Q&A Session

Gareth Hislop will take some questions from the floor.
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Introduction — Dumfries & Galloway Developer Forum

Gareth Hislop — Transmission Policy and Commercial Manager
* Agenda

* QOverview

* Next Steps
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nationalgrid
Dumfries and Galloway Forum

James Greenhalgh
Electricity Customer Connections Manager

Matthew Rivett
GB Connections Assessment Team

Adelle Wainwright
Commercial Analyst — Market Change, Electricity

GB System Operator
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nationalgrid
Agenda

= Welcome and Introduction

. Progress update since December 2017
. Generation Export Management Scheme (GEMS) Development
. Further Cost Benefit Analysis
. Bilateral Connection Agreements

. System Operator Commercial Framework Development

=  Wider Balancing Mechanism Access


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

nationalgrid
Welcome and Introduction

. James Greenhalgh — Electricity Customer Connections Manager
. The South West Scotland Work Streams

South West
Scotland

SPD IRM
Development
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nationalgrid
Progress Update — GEMS Development

. Team formed to progress the SO commercial and technical requirements of
the GEMS scheme, also to look at compatibility with existing industry codes
and frameworks

. Now moved into detailed design and scenario simulations between SO and
TO

. Regional Development Plan kicked off with SPD to ensure compatibility
between TO and DNO solutions (GEMS and IRM)

. Regional Development Plans now part of the System Operator Forward Plan

GEMS
Development
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nationalgrid

Progress Update — Further Cost Benefit Analysis

. Due to the changing nature of the generation background, the System Operator is

currently working with the TO in order to identify all of the potential GEMS boundaries

and network capability.

= This assessment primarily involves the following:

Production of an Economic model to demonstrate the ‘benefit’ of GEMS
Analysis of Load Management Scheme boundaries and GEMS

Assessment of potential incremental transmission reinforcement works across
constrained boundaries as generation background changes in the future
Scenario analysis to cater for new generation applications and expansion of
GEMS

Aiming to conclude this work in July 2018

Cost Benefit
Analysis



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

nationalgrid

Progress Update — Bilateral Connection Agreements

* Impact assessment currently being undertaken to assess:

Required works for GEMS from the TO, DNO and Customers
Control and Visibility Requirements (in line with other Regional
Development Plans)

Correct charging method for GEMS

Construction Agreement impact

Any security arrangements required

Any technical requirements at this stage

= Aiming to complete this work by end of June

Bilateral
Connection
Agreements
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nationalgrid
Progress Update — SO Commercial Framework Introduction

. Requirement to facilitate a commercial
framework that allows both Transmission
connected and embedded flexibility to participate

in the Dumfries and Galloway Control Scheme TERRE

on an equal footing. _
. Our proposal aims to overcome these challenges _

o - .

. aligned with wider structural changes happening

in the GB market;

. utilises already planned IS system developments
and;
Routes to Market
o avoids the need to create a unique solution for
South West Scotland

System Operator
Commercial
Framework

Development
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nationalgrid

Progress Update — Wider BM Access

o
=

Future

System Operator
Commercial
Framework

Development

The European Electricity Balancing Guideline (EBGL), which became EU
law on 18th December 2017, requires Transmission System Operators to
develop European Balancing auction platforms to allow standardised
balancing products to be exchanged cross border.

Platforms will be open to all types of balancing service providers including

embedded players, aggregators and demand side.
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nationalgrid
Progress Update — Wider BM Access — D+G Specific

Wider BM Access & D&G Control Scheme
Imbalance
Optimization Dispatch Delivery

Create b '
Convert
- GEMS
J?xnon‘gfml.-El / activations
Dispatch Stack back into BOA

T 5
gz
o O
C S
)
D-
ULI.

Inputs

DNO - ANM (Qﬁ_, " )

D+G Dx
Connected
Flexibility

System Operator
Commercial
Framework

Development
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nationalgrid

Timeline and Next Steps

, Y Haff1, 2018 aff2, 2018 Haff1,2019 alf2, 201 aff1,2000 Ralf 2 2020 Haff1, 2001 Half 2 2001 Haf
Name Drston~ Stat ~ Fingh
AISTOIN DY J[F(MIAM IS AISIOND S FMAMSJIAS{ONDS F{MAM I JASONDJFMAMIIASOND
| Confol Scheme Scoping 1300ays | | | | | | | |
2 Contol Scheme Scoping 130days
3 Commereial Framewark Scoping 13008y

4 Gontrol Scheme Detgied Design and Tender Process - 3%2days

5 Control Scheme Detalled Cesign and Tender Process 3%0daye

6 Commereial Framework Detaled Design Thdays
7 Contrl Scheme Development 2odoays
§ Control Scheme Development 2oddays
7 Control Schem [mplementafion 100ays
10 Contol Scheme mpmenetaton 108y
11 Commertal Framewark Implementafion T 3days
12 Contol Scheme Testng 1days 30062001 200
13 Control Scheme Testing 13days 300672021 32/00

||'

14 Operafiond Go-Live Doas 03012022 28/01/022

SO Technical Activity
TQ Technical Activity
SO Commercial Activity
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nationalgrid
Interactive Session

. We would now like to spend some time taking you through some of the detalil
with regard to both the proposed Commercial Framework and the Technical
Requirements for GEMS.

=  We would value your comments / thoughts and questions in these two areas.

* More information on Wider Access Principles.
* Information on the proposals and how this is likely to work across the

GB network.
* Colleagues on hand to answer questions and take feedback.

4 :
G E MS TeCh NICAa I ¢ Technical Questions on the table to help shape the detailed design of

GEMS — we’d really value your input at this stage.

Req u i reme nts e Colleagues on hand to answer questions and work through potential

options for your project.
Ta b I e ¢ Diagrams of how we intend the dispatch process to work.
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SPT System
Design

Diyar Kadar
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Generation Background — Change from last forum

Generation Status in SWS - November 2017

Generation Status in SWS - June 2018

Three new wind farm connected to the system (Blackcraig, Sanquhar and Whiteside Hill)

Total generation (Connected and Contracted) in the whole of South West Scotland is around 3080MW (an
increase of ~ 40MW from December 2017)

Slight change in the consented position and around 692MW remains unconsented

“ SP ENERGY spenergynetworks.co.uk
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Future Developments — Generation

Future contracted generation - June 2018
600

= New Reinforcements

500

400

* TORI 158 Trigger

(New Cumnock Board C)

E 300 H not consented

M consented

200

* TORI 173 Trigger

(132kV Network Extension)

— * TORI 143 Completed

W 2020 2021 (Kilmarnock South Reinforcements)

100

0 .

2018
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Twin Rubus 1680MVA
STHA4
ZV Route - 125km

I I al I I l ed S S t el I I T 1490MVA Twin Totara 1500MVA
HvVDC XBIZP Route ~ 59km XV Route ~ 36km

To Deeside

— 132kV System
2.26W

— 275kV System
— 400kV System

Kilmarnock South

— Solid line denotes OHL

aoomva T e Dotted line denotes cable COALL
; Boundary
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CDICGIN/X Routes ~ 23km g g
Constraints likely to occur on the 275kV system first
(L5, Moyle and L4)
Moyle will have 500MW capacity access available “
from 2022 E .
Against a contracted background constraints will

occur from 2022

L7 Twin UPAS 352MVA
DE Route ~ 25km

Functionality of TORI 186 will be incorporated into
the GEMS system e @ EXE© oo
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Generation Export Management System (GEMS)

Functional Requirements

Ability to monitor multiple network boundaries
Utilisation of pre-fault and post fault limits
Multiple stack selection
Flexibility in scheme selection (Commercial, LIFO, ... )
Scalable and configurable
Reliable and robust (redundancy in design)
Control and visibility
Speed and dependability
Interaction with SO systems
Interface with Distribution ANM scheme
Standards and protocols

“ SP ENERGY spenergynetworks.co.uk
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GEMS - Process

tarectly connected Genl

Directly connected Gen2
G5P1
G5P2

Directly connected Gen3

[~ System

( Capability

N Limits
~—

D

Initial Dispatch Final Dispatch RampRate
MW W MW/ Sec

100 20 40
100 &0 20
30 1] 10
30 1] 5
50 25

¥ SP ENERGY
NETWORKS

spenergynetworks.co.uk

= 4
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@, S iicl Master ANM Is Action Issue Instructions N g
2 ANM System Required to User R
E Database i q Removed
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= B
% Systemload O 5Min 3 Min
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5 Circuit 1 Circuit 1 430 | aso
2 S Circuit .. 755% 1000 1190 1250 | 1400| 1800
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GEMS - Modes

Steady state — in this mode GEMS will receive
Instructions from the SO, potentially half hourly, and
Instruct generators to regulate their outputs to a certain
level with a certain ramp rate. This mode of operation
IS not time critical and will ensure the maximum
economic utilisation of the transmission network
without exceeding pre-fault system limits. The system
will operate in this mode during intact and planned
outage conditions.
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GEMS - Modes (Steady State)

240MVA ‘ ‘

Initial Dispatch Final Dispatch  RampRate (1aNal01 M=) (N =1=10]
LLTEEIS 800 MW
= SQSS)
20
10

Directly connected Genl 100
Directly connected Gen2 100

W= |= (@

u ‘—_w

=
S
=
—
—
%)
>
a
]
14
£
=
it

Maybole

WA Route ~ 15kin

Increase in Power Available

Overload

Detected

Stack Order Analysis

Generation Trimming

Decrease in Power Available

Headroom Detected

Stack Order Analysis

Generation Increase
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GEMS - Modes

Steady state — in this mode GEMS will receive instructions from the SO,
potentially half hourly, and instruct generators to regulate their outputs to a
certain level with a certain ramp rate. This mode of operation is not time
critical and will ensure the maximum economic utilisation of the transmission
network without exceeding pre-fault system limits. The system will operate in
this mode during intact and planned outage conditions.

Depleted state — in this mode GEMS will need to act in near real time and to
within the post fault capabilities of the transmission network. Instruction will
be issued to generators for fast ramp down and responses will be required in
a timely manner to minimise exposure to post fault system limits. The speed
with which the responses are required will be dependent on the pre and post
fault loading on the system and thermal capability of the circuits. The system
will operate in this mode in post fault conditions (unplanned outage
conditions).
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GEMS - Modes (Depleted State)

System Fault

<670 MVA

Generation available Fault and Overload Detected

* Around 670MVA pre-fault flow

LT Twin UPAS 352MVA
DE Roule ~ 25km

R ' «  Longburn and Lorg Tripped Off by design (<120 MVA)
e 1 I +  550MVA on remaining circuit
o ~ 10k _— S «  Protection setting at 675MVA

a
Aﬁ 3k o

L7 Twin UPAS 352MVA

GEMS Processing
*  Short term rating of 3 min at 620MVA
»  Continuous post fault rating of 420MVA
* Overload exceeds protection settings
* Process Stack to reduce generation output

= 11km

v

DAR

BG Route ~ 30km

W

Wz
E]  PLiG HTLS 2500

=]
-3

~ 33km

GEMS issue instructions

L4 Prplar 12404

PL1E LYMX BEMWA

BT Route ~ 23m

GEMS Generation Trimming
«  2minutes and 45seconds to reduce export by 130MVA
* As soon as practical return to pre-fault rating
«  GEMS to reduce export by a further 68 MVA

‘ SP ENERGY spenergynetworks.co.uk 63

NETWORKS


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

GEMS - Modes

Steady state — in this mode GEMS will receive instructions from the SO, potentially half hourly,
and instruct generators to regulate their outputs to a certain level with a certain ramp rate. This
mode of operation is not time critical and will ensure the maximum economic utilisation of the
transmission network without exceeding pre-fault system limits. The system will operate in this
mode during intact and planned outage conditions.

Depleted state — in this mode GEMS will need to act in near real time and to within the post
fault capabilities of the transmission network. Instruction will be issued to generators for fast
ramp down and responses will be required in a timely manner to minimise exposure to post fault
system limits. The speed with which the responses are required will be dependent on the pre
and post fault loading on the system and thermal capability of the circuits. The system will
operate in this mode in post fault conditions (unplanned outage conditions).

Emergency state — in this mode GEMS will need to issue hard trip signals to generators to
ensure overloads do not cause the disconnection of demand customers, or if generators do not
respond to instructions. The system will operate in this mode under any system conditions to
maintain security of supplies and avoid unnecessary tripping of generation. This also provides
the failsafe mechanism to ensure the transmission network is not operated beyond it
capabilities.
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NETWORKS

64


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

GEMS - Modes (Emergency State)

System Fault

Fault and Overload Detected
* Around 910MVA of generation capacity available
+ Maximum allowable pre-fault capacity on system of 812MVA
*  Flow on remaining circuit of 812MVA
2e0ntv * Protection setting at 675MV

e N
i GEMS Processing
] *  Short term rating of 3 minutes at 730MVA

+  Continuous post-fault rating of 482 MVA

L7 T LPRE MZUVA w «  Overload exceeds protection settings
C”T*“ 15km D Rt = 13km «  Process Stack to reduce generation output

<913 MVA
Generation available DAR

<812 MVA
Maximum Capacity (Winter)

GEMS issue instructions

GEMS Generation Trimming
« 15s to reduce export by around 140MVA (removes protection risk)
« 3 minutes to reduce export by a further 190MVA
* As soon as practical return to pre-fault rating
+  GEMS to reduce export by a further 80OMVA
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Next Steps

Develop detail technical specification from the functional requirements

Develop the specification for interfaces with generators, SO systems and SPD ANM

Engage with solution providers and users

Develop SPT contracts in accordance with the SO commercial framework

Develop the system against a continuously changing background

Current plans to start tender process in Q2 2019 and commission system in Q1 2022
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Dumfries and Galloway
Developer Forum

SPT Development

Colin Brown
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Agenda

 Recap on KTR project scope and completion dates
* Progress since last forum

* Next steps
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Kendoon to Tongland Reinforcement (KTR) Project

« Kendoon to Tongland Reinforcement (KTR) project is being delivered through the
following TORIs:

Kendoon to Glenlee Reinforcement (TORI 221)
Glenlee to Tongland Modernisation (TORI 222)
Glenlee to Newton Stewart Reinforcement (TORI 223)
New Cumnock SGT2B (TORI 213)

» Estimated completion by 2023
« TORI 213 will be completed by 2022

« A combination of these TORIs will allow all existing generation contracted in
D&G to connect as planned and provide some headroom for new generation

 New commercial and operational arrangements will be developed to manage
wider system constraints
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Kendoon to Tongland Reinforcement Project

Zone A:

Polquhanity to Kendoon

Zone B:

Kendoon to Glenlee

Zone C:

Glenlee to Tongland

Shawhead 225
Y

A

o
(Bmo'dlnds ('/

I

® Polquhanity sealing end and
terminal tower
@  Substation and Hydro
electricity generating station
®  Substation
- = - Existing 132kV overhead line
to be removed (following
construction of the KTR Project)
—— Existing Network

I Zone A - Polquhanity to Kendoon
proposed development envelope

Il Zone B - Kendoon to
proposed development envelope

BB carsfad to Kendoon
proposed development envelope

EEES earlstoun to Glenlee

prop: it P
0 Zone C - Glenlee to Tongland
proposed d it P

BG proposed route re-alignment

Band 0 e
Castlehill
Point
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3"d Round of KTR Public Consultation

« Public consultation on Preferred Routes for Kendoon to Tongland Reinforcement
(KTR) project started in November 2017 and was completed in January 2018

« Events in New Galloway, Kirkcudbright and Mossdale

* Route alignments, including suggested tower and pole locations

« Potential locations for temporary construction accesses and working areas
* Removal of line in some areas

* Any other issues, suggestions or feedback people may have

« Consultation feedback report to be published summer 2018
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Glenlee substation extension

First stage of works in 2019 is to
extend Glenlee 132kV substation

« Extension approx. 90m x 40m

* Pre-construction surveys
undertaken

« Discussions with landowners
ongoing
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Consultation on Glenlee substation extension

* Public consultation on the Town & Country planning application for
Glenlee substation took place in March 2018

« Consultation event held in New Galloway

* Substation extension

» Potential locations for temporary construction accesses and working
areas

* Any other issues, suggestions or feedback people may have

« Planning application delayed until summer 2018 to take account of
alternative options raised

* Further local briefing events undertaken including Laurieston Community
Council
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Desktop engineering & field based surveys

« Stage 1 desktop overhead line and site based surveys well underway

* Reviewing proposed diversions identified through consultation before route
finalised for EIA

« Construction team reviewing proposed access track routes

« Stage 2 intrusive surveys planned later in 2018

v SP ENERGY spenergynetworks.co.uk
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Peat probe surveys
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Next Steps

3"d round consultation January 2018
completed
Glenlee planning application Summer 2018
submission
Extension works at Glenlee 2019
Submission of Section 37 2019
applications
Construction From 2020
Project completion 2023
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Dumfries & Galloway
Distribution ANM

Gerard Boyd
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Dumfries & Galloway — Project summary

Dumfries & Galloway Smart Zone —

IRM 2017 (E8m) 2018-2023

IRM Funded project to deliver a fully integrated ANM enabled Distribution network in D&G

e

To Northern Ireland

Markhill

Stewart,

Glenluce

Meadowheadel_ ym%

Giimamock Coalbu
Ay ||| South \
i ylmn S

d
‘ l
Kilgallioch ZS7\Farlstoun  Dumfries_ Ecclefe h
elpohcs A 2 i
S

A

1 SP TRANSMISSION LTD
m

Chyde (Norh)

Clyds (South)
Elvanfoot &3 A

Mﬂffat {
New Cu mnockH

(»endoon

Glenlee ()

Dumfries & Galloway Team

Dumfries & Galloway

|

| |

|

8
Harker

L\/"

Chapel
Tongland
o}

'l

Design and Lead Commercial District Delivery

Dumfries &
Galloway District

Network Technical

Network Technical
Serwces

2018 2019 2020 2021 2022 2022

Project Programme Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
* Acceleration of D&G Team recruitment

central system Stakeholder event and developer meetings

procurement Commercial principles of access developed
« Project team Technical specification development

recruitment Q1-2 System & central system procurement

2018 Installation of ANM central system
- Temporary resource Installation of ANM field controllers

to support Site specific ANM enablement

governance and Operational and support arrangements

project planning Staff training programme

Ongoing scheme support
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Distribution ANM (ARC Project) — Dunbar Grid Supply Point

sgs power flow
60MV . 60MV
gs core
A ‘ A

e
33kV
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Distribution ANM (ARC Project) — Dunbar Grid Supply Point

150
A Tx Thepmal Limit
12MW Headroom Capacity
100
- e e Em e o e e e S G e e e S e S e e e e e e e V— ————————————— = - - == ANM Iptact Limit (90% Thermal Limit)
. ‘ l.‘ ” - ‘I'I'|| ‘ ] l ANM|N-1 Limit
0 TR | I Iy ' ‘
26/11/201600:00 5 (012017 ". 30 /03 | ) 00 1/11/2017 00:00 31/12/20
25th October - System Intact Curtailment
Loss of OXMA Demand
11th October - System Intact Curtailment
Loss of OXMA Demand
-50
| I 10th August - Dunbar Tower Painting Complete
24th|July - T2 at Dunbar Taken 0.0.5 for Tower Painting
3rd July - T1 at Dunbar Taken 0.0.S for Tower Painting
7th June- Hoprigshiels and Kinegar Scheme
-100

e DunbarT1&T2 == =ANM intactLimit == =ANM N-1Limit === Dunbar100% Thermal Limit

17 00:00
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Progress

Recruitment
* 4 roles interviewed and progressing through appointment
* PM role still in interview process

Central System

» Specification being developed by Network Technical Services, building on the learnings from
our ARC project

* Planning to commence tender process Q3

Network Modelling
 Refreshed 2018 network modelling study commissioned

«  Will review and identify likely curtailment levels for currently connected generation and future
connecting generation

Working with National Grid and SPT
« Working with NG SO and SPT to ensure alignment between T&D solutions
« Jointly defining future commercial arrangements critical to the success of the project
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What does it mean for you?

Dumfries & Galloway Project

Existing Arrangements Post KTR Reinforcement
Pre-KTR

90MW Transition to f \

90MW Connected

Customers will not be
commercially
disadvantaged

200MW constrained

200MW generation .
g ) contracted generation

Market based

Customers awaiting T Integrated agreements

Commercial arrangements at the heart of D & G IRM project

@ sp ENERGY

NETWORKS

spenergynetworks.co.uk 82



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

SP ENERGY
NETWORKS 6" June 2018

Policy &
Commercial

Deborah MacPherson
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Open Networks Update

This project is addressing some of the most interesting & complex
changes we've ever faced, and will change how the system is
operated for years
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Summary of Open Networks project

Establish 2017 — Phase 1
2018 — Phase 2

An unprecedented collaboration across all GB and Irish DNOs, TOs,

the SO:

 WS1 — Better transmission distribution coordination and think
about the system holistically

« WS2 — improve the customer experience
 WS3 - progress the transition of DNO to DSO

« WS4 — network charging

“ SP ENERGY spenergynetworks.co.uk
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Workstream 1 - T-D Processes

Focus during Phase 2 of the Open Networks Project will continue to the
develop transmission-distribution (T-D) investment and operational planning
processes and put in place improved processes in the shorter term to support
Open Network project objectives.
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Workstream 1 — T-D Processes Overview

Facilitating

Reliability

Facili-tating

TSO-DSO

System Wide
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Workstream 1 — Key Objectives for 2018

Enable Greater DER Access to Networks and Services by —

« Developing DER service procurement models and processes

* Implementing mechanisms to identify & publish DSO service requirements

« Publishing and taking forward action plans to enable the timely connection of flexible
resources where these can avoid investment and unlock connection capacity.

Introduce Whole System Investment Planning by —

 Developing and consulting on Whole System Investment Planning models
Developing DNO capability and establishing improved data and models to support
whole system investment and operation.

« Establishing the framework to produce distribution level FES

Provide Further Information to Customers by —
« Collating & publishing information for DER customers to support connections and
service provision.

Ensure Continued Network Reliability -

« ldentifying and agreeing further transmission and distribution network and DER
requirements to ensure network reliability remains high for consumers and
customers.

“ SP ENERGY spenergynetworks.co.uk
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Workstream 2 — Customer
Experience

Customer Experience will continue to focus on improving customer
experience and ensuring that processes and information meet customer
reguirements.

“Improve information provision to customers through application, connection
and post-connection processes”
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Workstream 2 — Customer Experience Overview

Good Practice ahead of
Connection Applications

Management of Capacity

Explanation of Terms &
Definitions

Information on Flexibility
Services

Good Practice following
Connection Applications

Guidance on Post Connection
Changes

Provision of Constraint
Information

2017 Product Updates

Review approaches for handling applications and publish good practice

Review options for managing unused contracted capacity

Produce document explaining commonly used terms

Review how information should be provided to customers on DNO
requirements for flexibility services

Review approaches for handling customer connections and agree good
practice.

Provide guidance to customers on the impacts of changes to DER operational
regimes.

Review what information on constraints and curtailment would be useful to
customers, what can be provided and establish good practice

Review changes to connection arrangements agreed - 2017

ﬁ SP ENERGY
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Workstream 2 — Key Objectives for 2018

Customer benefits from 2018 work:

Enhanced information

Improved consistency of approaches

Opportunities for better use of existing network capacity

Focus on vulnerable customer and consumer groups.
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Workstream 3 — DNO Transition

Defining future DSO models, presenting their merits in an impartial
manner and identifying the least regrets actions to transition to a DSO.

Focus during Phase 2 of the Open Networks Project will be the completion of
the detailed SGAM modelling, engaging with stakeholders on the outputs and
define both a Cost Benefit Analysis for the DSO transition and the least regret
Investments identified through the SGAM models.

A key challenge will be communicating the extremely detailed SGAM models
iInto something easily understood by stakeholders.
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Workstream 3 — Key Objectives for 2018

SGAM Modelling of DSOs and DER Procurement

Further SGAM Modelling of DSO Functionality

Market Agnostic DSO Elements

Independent Review of DSO Models inc CBA

DSO Model Validation & Review Including Public Consultation
Key Enablers for DSO

Further Trials to Address Gaps in DSO Functionality

o N oo o ~ w N P

Preferred DSO Models & Proposed Implementation Plan

Jan-May
Mar-Dec
Mar-Dec
May-Dec
May-Oct
Apr-Dec

Apr-Dec

Nov-Dec
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Workstream 4 — Charging

The Charging WS will support input to the Ofgem Charging Futures Forum
and associated Task Forces.

“Assessing network access and charging arrangements and supporting
Ofgem’s ongoing reviews”
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A view of what the future might look like ...

Greater alignment between T&D charging.

Influencing User Investment
« Move to shallow connection charging at distribution with locational UoS at

EHV only and an HV/LV representative model adjusted for locational

Issues.
* Distribution user commitment

Influencing User Operations
« Reallocation of rights providing users with wider range of access choices

and abllity to vary choice through connection lifetime:

« Distribution Balancing Mechanism (compensation for actions to balance the
system) or distribution ANM (with compensation for constraints).

* market-based or bilateral trading of capacity

« Time of use charges
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Review of Options Package Reform

Example:

Emphasis on bilateral trading and an extended Balancing Mechanism

Initial Allocation

Depth of Access

Access Lifespan Access Resolution Firmness of Access

[ [

Fixed: User Settlement

Auctions Choice Periods

National
Balancing
Point for all

User Choice

Cluster 1 - Influences User Investment

|
Cl-A
Shallow with
User
Commitment

Cluster 2 — Influences User Operations

C2-B C2-D
Balancing Bilateral
Mechanism Trading
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Workstream 4 — Next steps

215t May 2018: Task Forces publish final report on Electricity Network Access
and Forward Looking Charges.

http://chargingfutures.com/whats-happening/task-forces-tcr/task-force-
meetings-publications/task-force-publications/

Over the next few months: Open Networks WS4 to develop proposals for the
recovery of distribution network costs incurred in the provision of flexible and
active network management connections.

Summer 2018: Ofgem to publish consultation on initial proposals for reform,
Including how it proposes to take forward implementation.

Post consultation, expected ...

» Creation of further Task Force(s) to progress work
* Trials
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Q&A Session

« Gareth Hislop will take some questions from the floor.

* Thank you and feedback forms.
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