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Term Definition
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1. Executive ammary

Context

The purpose of this paper is to provide evidence that the Power Potential project has delivered
on the criteria required to successfully achieve the third reporting milestone for the project,
known as SDRC 9.3 or Commercial tendering process report and finalised trials approach. It
outlines the engagement on the Power Potential services and the approach to trials that will
be taken when the project is demonstrated in 2019.The evidence required is:

Report on tendering approach, including technical and contractual requirements for
participation, barriers to entry and measures to alleviate these.

Proposed commercial framework and interaction with SO and DNO incentives.
Review of technologies and volumes under contract.

Initial forecasts of availability and utilisation volumes.

Signed commercial contracts.

Trials approach and methodology.

=A =8 =4 -89 =

Executive summary

1 Power Potential is a Network Innovation Competition (NIC) project trialling the use of
Distributed Energy Resources (DERS) to support the management of transmission
network constraints through the development of two commercial services:

0 dynamic voltage control, known as the reactive power service
0 active power.

1 Independent modelling by Imperial College has confirmed that this approach is
technically sound and that a competitive commercial framework can be trialled in the
trial region.

1 Joint engagement by National Grid and UK Power Networks has raised interest levels
amongst DERs in the trial region and provided them with the opportunity to influence
the design of the services and trials.

1 The formation of a Regional Market Advisory Panel has enabled the project team to
consult with a range of industry experts to ensure that their views are considered when
designing the trials and developing services which are fit for the future and will
contribute to whole system learning.

1 An Inter-Operator Agreement! has been signed by National Grid and UK Power
Networks to govern service deliverydur i ng the trial. This demor
achievement of the SDRC9.3 requirement on contract signature. In addition, an
associated framework agreement is in the final development stage for DERs to
contract service delivery to UK Power Networks, and will be published shortly. At bid
concept, it was anticipated a tender for services would have been run at this stage in
the project and long-term contracts with DERs signed. However, the finalised
commercial proposition will trial a daily auction approach, so DERs are now anticipated
to sign on to a framework agreement to enable them to participate in the auctions. DER
were consulted in the drafting of the framework agreement, and their feedback has
been incorporated in the revised version. At this stage, nine DERs are actively
engaged and the project team is working with them towards signing onto the terms of
the service in the coming months.

1The project does not expect to publish the Int@perator Agreement but will make it available to the Authority
on request.
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1 If allinterested and eligible DERs sign up for the trial, this translates into an anticipated
volume of 121 Mvar lead capability and 113 Mvar lag capability for the reactive power
service, and 95 MW maximum capability for the active power service. These values
have been calculated as per the DER recruitment status on 15 June 2018. This is
sufficient volume to demonstrate the technical proof of concept for Power Potential.?

T Amarketf r amewor k to tri al the worl doés first
Cambridge University provided academic input to ensure international best practice
and competitive auction design were considered in the design of our services.

I The interaction of Power Potential with SO and DNO incentives for the trial year is
understood, with further work within the project related to possible cost recovery
mechanisms in the future.

9 During 2019, the demonstration project will run trials made up of three waves, each
with a different objective and associated commercial framework. The trials are
designed to maximise patrticipation in the project, whilst ensuring the objectives of the
trials could be met i.e. to prove the technical concept of Power Potential, and to test
the market concept of this approach through price discovery.

2The above volumes do not include the gciode compliant generators embedded in the distribution network

in the trial area, whichmay be instructed by National Grid under the Obligatory Reactive Power Service.
However, the plant dispatch for reactive power through DERMS is currently being explored in the Power
Potential project.
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2. Introduction

2.1 Baclground and project objectives

2.1.1 Context and challenge

The south-east of England has seen a significant growth in DER connections to the distribution
net work due to the regionds geographical positio

The south-east coas t transmi ssion network interfaces with
system at four GSPs: Bolney, Ninfield, Sellindge and Canterbury North, located in Sussex and
Kent.

Apart from the growth in DER, the south-east coast network is influenced by the presence of
two interconnectors with continental Europe and plans for two more in the future. The south-
east coast network includes 2 GW? of peak demand and 5.5 GW of large generation including
wind farms, nuclear power stations and a combined cycle gas-fired power plant. Existing and
future interconnection and generation projects include:

1 Interconnectors:
o IFA HVDC (LCC, two bipolar links): connected at Sellindge substation.
o NEMO HVDC (VSC): to be connected at Richborough substation (expected in
2019).
0 ELECLINK HVDC (VSC): to be connected at Sellindge substation (expected in
the future).

1 Generators connected at transmission level:
o Dungeness two machines: connected at Dungeness substation.

9 Offshore wind farms connected at transmission level:
o London Array: connected at Cleve Hill substation at 400 kV.
0 Rampion: connected to Bolney substation via Twineham substation at 150 kV.

As a result of the growing levels of intermittent renewable generation, National Grid is facing

increasing operational challenges managing the voltage and thermal limitations for certain

net work conditions, while stildl being able to t
Capacity to connect more generation on the south-east of England, namely at the Grid Supply

Points (GSPs) in Canterbury, Sellindge, Ninfield and Bolney, is being restricted due to

upstream constraints on National Grid's transmission network. The constraints include:

Dynamic voltage stability: requiring reactive power delivery at short notice.

High voltage: managing the voltage on the network during low load periods.

Thermal capacity: potentially leading to generation curtailment during the summer
maintenance season.

=g £

The high voltage at low load scenario now occurs regularly at weekends in the summer period,
but the voltage stability constraint is most prominent in the event that a fault occurs on the
route between Canterbury and Kemsley. This leaves only one long westerly route to deliver
thesouth-east 6 s green energy into London.

If such a fault occurs the consequences can be very serious for the system. The line remaining
after the fault will be required to transfer a significant amount of power. This double circuit can

SCA3dzNBa& RSNRAJSREIFENRWOybar diakeent 2017 DNA RQ &
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be characterised as a long radial line, and its electrical characteristics will lead to a rapid
voltage drop across the network seconds after the fault.

If the voltage drop is not contained in time, this could lead to voltage collapse and, ultimately,

a O6bl ackoutod of the networ k. Even i fionaftheul

transmission voltage away from statutory limits can cause severe problems. Domestic
appliances, building controls, elevators, air conditioning, and small generators, for example,
might fail or trip, even though they are connected at a lower voltage on the distribution network.
These upstream constraints lead to the following emerging regional challenges:

1 Fewer low carbon technologies can connect in the area.

9 High risks due to the operational complexity which can lead to the situation of losing
part the network, which can further lead to voltage collapse of the whole network.

9 Higher costs of managing transmission constraints.

2.2  Power Potential (TDI 2.0) project approach

To provide voltage support in the area, increasing reactive compensation is needed. DERs
connected to the distribution network in the area have the potential to provide reactive and
active power services to the transmission system.

Transmission and Distribution Interface 2.0 (TDI 2.0), known as Power Potential, aims to give

Nati onal Grid access to resour c eosth-est netwerk tb e d

provide additional operational tools for managing voltage and thermal transmission constraints
and assess their relative impact on the cost of solving transmission constraints. The project
aims to create market access for DERSs to participate in ancillary service provision to National
Grid via UK Power Networkso6 coordination.s
will alleviate both transmission constraints, while considering constraints in the distribution
network. This will unlock whole systems benefits such as additional network capacity and
operational cost savings to customers.

The Power Potential project will create a regional reactive power market, the first of its kind in
Great Britain, and will help defer network reinforcement needs in the transmission system.
The Grid Supply Points (GSPs) considered in this project are Canterbury North, Sellindge,
Ninfield and Bolney.

The project will help enable more low carbon resources to connect in the south-east and give
new and existing DERs the opportunity of providing services to National Grid and access
additional revenue streams. Services procured from DERs will be coordinated so that the
operation of the distribution and transmission networks are kept within operational limits and
constraints are not breached. When deployed, the Power Potential method is expected to
deliver 3,720 MW of additional generation in the area by 2050 and savings of £412m for Great
Br i t @nenmgydcensumers by 2050.

10
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The Power Potential project is structured into the following key deliverables:

1
1

1

A commercial framework using market forces to create new services provided from
DERs to National Grid via UK Power Networks.

A market solution known as the Distributed Energy Resources Management System
(DERMS) installed in UK Power Networks6control room. This would enable DERs to
offer dynamic reactive power services to National Grid, flexibility for active power re-
dispatch to manage transmission constraints and support technical and commercial
optimisation and dispatch. It includes gathering bids from DERs and presenting an
optimised view of the services to National Grid split by GSP.

The services offered by DER to the network will be coordinated by UK Power Networks
and forms part of the transition from a Distribution Network Operator to a Distribution
System Operator.

At a high level the DERMS solution is envisaged to work as follows:

1
T

Gather commercial availability, capability and bids from each DER.

Run power flow assessments to calculate possible availability of each service at the
GSPs. Once the assessment is complete, a range of service availability and costs will
be presented to National Grid as intra-day availability (or a 24-hour rolling window)
taking into consideration DER bids, their effectiveness and what the distribution
network can allow at the time of service due to current running arrangements. With this
information, the GB System Operator will decide the level of services to be procured.

On the day of the response, National Grid will instruct the services to UK Power
Networks and the DERMS solution will instruct each DER to change their set-point as
required and monitor their response.

2.3 Project timeline

The project will be delivered in the following phases:

Figurel: Projecttimeline

»

)

wJan 17 wJan 1&; wSept 18 wJan 19

Dec 17 Aug 18 Dec 18 Dec 19

The projectd design phase is complete. The technical high level design was published in July

2017 (addressing the scope of the projectaos

followed by t h e p r stgge gate dsthe commercial and detailed technical design in

December 2017 (SDRC 9.2)*. SDRC 93r epr esent s

tendering process report and finalised trials approach) and its purpose is described in section

2.3.

4 Both reports are available to download atvw.nationalgrid.com/powerpotential
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Work stream 1 (technical) has now successfully completed the DERMS design and the
supporting information systems architecture, the design phase of Power Potential.

The DERMS software development has started, and several strands of functionality have been
demonstrated by the software vendor. Good progress has been made in developing the active
and reactive power service modules. The next phase of the DERMS to develop the future
availability functionality. Together the service and future availability modules incorporate the
functionality that satisfies the commercial requirements.

Considering the information systems aspects, an Inter-Control Center Protocol (ICCP) link
with UK Power Networksénetwork control and SCADA system has been set up to link to the
DERMS. This is in addition to re-using an existing ICCP link for data exchange with National
Gridbébs set up dur.iProgress hasebeed maidlon pasignjng c t

T National Gridobés Pl at f(BAS)systero and is messabirg aorthg
DERMS.

9 The automatic import to the DERMS of UK Power NetworkséPowerOn network model.
1 SCADA data in a Common Information Model (CIM)-compliant format.

In parallel, the project has defined the testing strategy and has been preparing test
environments (cloud based and pre-production) to support all the testing phases. The goal of
the testing strategy is to prepare the technical solution and confirm its readiness for trials in
20109.

Activity is progressing towards the proje
Performance of the Technical Solution in Controlled Environment (SDRC 9.4). The testing of
the DERMS described in the last paragraph includes defining and preparing the business
readiness of both project partners (National Grid and UK Power Networks) to proceed to trials
in 2019.

2.4  Purpose of the document

This document describes t h e p r eomraeccial Gsslution and finalised trial approach. It
provides greater detail on the commercial framework for the trials, including technical and
contractual requirements for participation and the trial design. The report details the progress
made on engagement with potential trial participants, their commitment to the trials and
analysis of the technologies and volumes anticipated to participate in the trials and initial
forecasts of availability and utilisation volumes.

An integral theme in developing and finalising the commercial framework and trial design has

been engaging with stakeholders, consultation on project design, gathering feedback and
refiningthepr oj e ct 6 sThiais gemanstratéd throughout the following chapters.

12
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The key evidence criteria for SDRC 9.3 are presented in Table 1.
Tablel: Key evidenceriteria of SDRC 9.3 and corresponding sections of the document
Evidence Section
Report on tendering approach Chapter 5
Technical and contractual requirements for Chapter 5
participation
Proposed commercial framework and | Chapter 3 &
interaction with SO and DNO incentives Chapter 6

Link to Imperial College
London report

Link to University of
Cambridge report

Review of technologies and volumes under Chapter 4
contract
Initial forecasts of availability and utilisation = Chapter 8

volumes

Signed contracts

Executive Summary

Trials approach and methodology

Chapter 7

13
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3. Insightfrom Imperial Collegd_ondonresearch

The main objective of | mper i al Col |l egeb6s research milestone
development of market arrangements and the commercial framework both at transmission
and distribution levels. This considered selecting the most cost-effective portfolio of contracts
for the provision of reactive power support based on offers from different service providers
(range of virtual power plants and conventional sources). The contracted reactive capacity
should provide adequate resources for delivery of voltage control across a set of loading
conditions, while considering credible contingencies. The market framework considers
dynamic availability and cost characteristics of virtual power plants driven by changes in the
local distribution system conditions in coordination with the state of the transmission network.
The commercial arrangement also considers differences in bids that market participants would
offer in the auction process.

To achieve the objective, a sequential two-stage approach has been developed and used to
simulate some illustrative cases to demonstrate its feasibility and effectiveness.

The first step is to aggregate the technical and economic characteristics of the DERS, taking
into consideration the distribution network constraints while optimising the network assets and
control settings.

The second step involves the application of a security constrained optimal power flow
(SCOPF) algorithm. This is to identify the optimal portfolio of commercial contracts in the
national reactive capacity market of different durations, considering temporal changes in cost
and capability of virtual power plants, to support secure transmission system operation. From
the modelling and analysis carried out, the following key findings were identified:

1. The studies demonstrate that DERs connected to the local distribution network, in the
scope of the Power Potential project, could be used to provide reactive power services
and support in securing operation of the transmission network.

2. The sequential reactive power market framework using the virtual power plants
approach to aggregate DER capacity and local distribution network characteristics, is
technically sound. The case studies demonstrate successfully the feasibility of the
concept. The application of this concept will provide DERs with the opportunities to
access ancillary service markets at the local level and national level.

3. The value of the reactive power of virtual power plants varies with time, location,
demand and system conditions. As DERs are highly distributed across the system
compared to large-scale transmission connected generators, DERs can provide
reactive sources more effectively as they can be closer electrically to the part of the
system that needs support.

4. The importance of distribution active network management on dynamic capabilities of
the virtual power plant has been demonstrated in the studies. This suggests that:

0] It would be beneficial that the DSO optimises network operation to
maximise the DER access to transmission ancillary service markets (i.e.
reactive power market in the context of Power Potential) and local energy
markets. This demonstrates that it would be beneficial that the role and
responsibility of the DSO evolve to facilitate access for DERs to
transmission ancillary service markets.

(i) Distribution network assets can provide reactive power support to the
transmission network. This resource could play a role in the reactive power
market. The capability of network assets can be aggregated but it requires
the development of a commercial framework that can remunerate the
services from distribution assets.

14
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5. The networks studied in Power Potential can provide access of DERs to the intact
system.

6. Virtual power plants reactive power dispatch is sensitive to price, due to the high
distribution network capacity, which will facilitate competition in the local reactive power
market.

7. The reactive capability of virtual power plants is dynamic and changes according to
local conditions in the distribution network. This requires real-time monitoring and
active management of the resources.

Imperi a | Col | egeds demmstrataes ¢thht the Bowat ®dtemtial approach has

potential to add value to the end consumer. The report from Imperial College London can be
accessed here.

15
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4. Stakeholder engagement

4.1 Introduction

The project team has continued to engage with key stakeholders building on the detalil
presented in SDRC 9.2. This chapter outlines the process that the project team has made to
maximise DER participation ahead of the trial in 2019. This engagement strategy provides
confidence that the Power Potential service will make a material contribution to voltage control
and constraint management on the National Electricity Transmission System, that DERs can
financially gain from the project, and consumer savings can be made.

The engagement process has ensured that potential DERs being targeted for participation in
the trial are kept up to date and are involved/consulted on the progress of developing the trial.

The insight from engagement with DERSs,
Advisory Panel has substantially informed the development of the commercial proposition for
DERs to participate in the
the continuing development of the commercial proposition for the trial, of the proposed
Framework Agreement between UK Power Networks and DER patrticipating in the trials and
a supporting 6 Btket procedures 6 document

This chapter will also cover the success criteria for the project, based on which the
engagement strategy has been developed to target the maximum volumes across several
technologies.

4.2  Success criteria

In autumn 2017, a set of success criteria was agreed amongst the project team (see table 2)
to provide a guide of how successful recruitment, that would ensure a successful trial, would
be measured. This allowed the p r o eamméraal work stream to develop a tailored
approach to the DER recruitment/engagement process.

Table 2:Success criteria

Success criteria

Justification for variable/proposed
measure

Assessment of status vs
success criteria

Variable

pr oj e énpubcontributed @ | s

reactive power
at GSP

impact GSP

Minimum To demonstrate embedded generation Based on current TCSS
measurable connected to the distribution network can | submissions, this would be
change of provide reactive power on a scale that can | achieved, and continuing

engagement to convert this into
contract signature. Success to be
measured during 2019 trials.

amongst the connectees in the region.
This includes:

Solar, Storage, Wind, CHP and
Largescale synchronous

Volume of To maximise learning from trial, gaining Received expressions of interest
providers sufficient data on the delivery of an from 13 companies representing
innovating service. 19 sites. Discussions with other
Number of service providers 10 (target) potential participants ongoing
15 (stretch)
Technology Diverse range of technologies including at | Expressions of interest received
Type least one of each technology type from all technology types

16
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Success criteria

Variable Justification for variable/proposed Assessment of status vs
measure success criteria

Active Power 130 MW for trial region. This assumption | Approximately 95 MW available

capacity (MW) was used in the bid Cost benefit analysis. | based on expressions of interest

It was assumed that virtual power plant of
130 MW in trial area will provide enough
Mvars to be able see the changes of
reactive power flow on the transmission
system

These success criteria are being used to drive the engagement strategy to recruit sufficient
participants for the Power Potential trials. In the following sections the key activities are
described that have been undertaken to meet these agreed success criteria.

4.3  Power Potential engagementsategy

The engagement process is being led jointly by UK Power Networks and National Grid. Both
parties have utilised existing relationships with providers within the trial region, through the
Business Development and Contracts and Settlements team within National Grid and the
pr oj Stakehdlder Engagement team at UK Power Networks. Table 3 below outlines the
engagement activities that the team has undertaken to keep DERs informed of project
progress, captured their views and established their interest in participating in the Power
Potential trials.

Table 3:Engagement activities for potential trial participants

Theme Engagement activities

Identify target A Direct contact with potential trial participants
CUCTEIEE A Project explained and DER® mterest gauged

A Inclusion on mailing list for regular Power Potential updates

A Power Potential website created for easy access to information

A Dedicated email address created to monitor queries
Expressions of A TCSS created with a Technical Guidance document, enabling the
interest request collation of key data to establish DER capability

A Draft Heads of Terms published

)

Providers offered additional one-to-one support to complete TCSS

A Provider requested were asked to provide initial thoughts on
commercial position

Webinars & one- A Four webinars held to update DER on the project, with materials
to-ones published on the project website®:

21 September 2017 Webinar. Slides and summary document.

29 January 2018 Webinar. Slides and Summary document.

26 March 2018 Webinar. Slides and Transcript.

16 May 2018 Webinar. Slides and Transcript.

A Follow up one-to-one sessions held with DERs as requested

5 www.nationalgrid.com/powerpotential

17


https://www.nationalgrid.com/sites/default/files/documents/DER%20Technical%20%20Guidance%20document_0.pdf
https://www.nationalgrid.com/sites/default/files/documents/Power%20Potential%20%20Heads%20of%20Terms.pdf
https://www.nationalgrid.com/sites/default/files/documents/Power%20Potential%20webinar_21%20September%202017.pdf
https://www.nationalgrid.com/sites/default/files/documents/Power%20Potential%20webinar%20summary_September%202017.pdf
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Theme Engagement activities

A Targeted one-to-one sessions held with DERs that submitted a TCSS

A One-to-one sessions covered DER® sommunications requirements,
testing and commercial issues

Regional Market A Bringing together a diverse group with expertise throughout the
Advisory Panel electricity generation and distribution value chain, led by a high profile
and independent chair.

A Discussion and challenges to date have focused on key commercial
themes within the project including on the development of the trial
design, payment structures and contractual framework.

Surgeries and A Surgeries held to share commercial proposition with DERS in greater
consultation detail

A Opportunity for DERs to challenge and help shape the commercial
proposition

A Consultation undertaken with DERs on the proposed provider
agreement prior to developing the final contract

Ongoing A Ongoing targeted engagement with DERS up to signing a contract
Engagement A Ongoing engagement with DERs, post contract signature to support:

A any upgrade works

A commissioning tests

A communications installation

A readiness for trial

A settlements

A inform them of key dates
Communications A Presentations to industry conferences and associations including the
strategy to Power Responsive Forum, Future Energy Conference and Renewable
support Energy Associationds Smart Futur
Zgﬁsﬁement A Social media coverage to raise the profile of the project, published

y project materials, project webinars and presentations at conferences.

A Articles in online and printed trade publications

A Submitting entries to awards schemes to raise the profile of the project
within industry, as well as the technical and commercial innovations
that the project intends to bring to market.

A Submitting industry papers and presenting at industry events to further

leverage the project concept and deliverables

Over the last twelve months the team has identified and engaged potential trial participants
within the trial region via emails, meetings, one to one discussions, webinars and targeted

material published on our website. Thepr oj ect

t eambs

potential participants in the area is summarised in Figure 2. This included engaging with two
large grid code compliant generators embedded in the distribution network.
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The DER capacity in MW at each Grid Supply Point in the area is presented in table 4.
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DER Engagement summary

11
1
——

Reply - Not No response Interested and site Interested and site
interested at offer/accepted is already
stage energised

Table 4: Buth-east Power Potential target market engagement pipeline

Participant volumes

a I yR

nationalgrid

AyGaSNBai

- 17

1

DER withdrawn
from process

Quantity

Technical
Characteristics
Submission
Spreadsheet (TCSS)
completed and
returned

Capacity

(sites)

(MW)

Number of generators in area (in 65 1,663
scope)

Reply - Not interested 32 1,183
No response 20 197
Interested and site at offer/accepted 1 18
stage

Interested and site is already 11 262
energised

DER withdrawn from process 1 3
Technical Characteristics 17 352
Submission Spreadsheet (TCSS)

completed and returned

Ay

LJ NI A OA LI

In addition to engagement within the trial area, the project has also received interest from
DERs and aggregators with siteso ut si d e
the potential for expansion of the concept to more areas if the trials prove successful. This
nt erest is reflected i
shown in table 5.

t he parea Thisddmodrstrage ogr aph

t he |

evel of

registrat

During 2018, the project has held three webinars to keep DERs informed of all relevant
aspects of the project. The project has received significant interest in these. They informed
potential trial participants of latest updates, key milestones and shared the timeline for delivery
up to the start of the trial.
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Table 5 Power Potential vebinars

Webinar # of Participants Content
registered and
joined
29 January 2019 166 registered 1 Project introduction / customer and
65 joined stakeholder benefit
9 Technical update on the DERMS
1 Requirements for participating:

launching the Technical Characteristics
Submission Spreadsheet (TCSS)
Contractual framework

Market value

Update on project progress

Update technical submissions received
and queries raised

DER Interface requirements

Testing

Trial design

Commercial proposition

Update on common queries (Distribution
use of system charges and power factor
studies)

26 March 2018 83 registered
37 joined

=a —a —a 8

16 May 2018 49 registered
16 joined

= —a —a —a 9

4.4 Power Potential Recruitment to date

Acting on the engagement strategy above, and based on the levels of interest expressed via
the Power Potential Technical Characteristics Submission Spreadsheet (TCSS) request, the
project team is engaging directly with several potential trial participants.

To date (15 June 2018), a total of 17 TCSSs have been completed and returned, representing
17 sites across varying technologies connected (or expected to be connected) within the trial
region, totalling 353 MW. This data does not take into consideration network constraints and
operational restrictions, which is discussed later in the report (section eight). The varying
technologies represented by the submissions to date are depicted in figure 3.
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Figure 3:Technology types represented in technical submissions

TCSS by technology type

6% 6%

® Battery ® PV ® Wind ® Steam Turbine ® CHP Gas

Additional analysis of the technical data submitted by DER participants to determine
forecasted volumes of active and reactive power for the trials can be found in chapter 8.

Engagement with these DER and all other potential participants will continue up to and during
the trial period. Figure 4 outlines the various stages that interested DERs follow to ensure that
their readiness to participate in the Power Potential trials can be confirmed by the end of 2018.

Figure 4 DER stages for trial readiness

DER stages for trial readiness

0 5 10 15 20 25 30 35 40 45 50

Initial Contact

Discussion on capability, upgrades, communications
& testing

Completed TCSS

Initial discussions on commercial proposition &
contractual framework

oy
~J

Progressing agreement
Agreement signed

Readiness for trial (Dec 18)
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Figure 5 shows a DER pathway to participation and key milestones for DERs leading up to,
and during the trial.

The timeline includes project activity, DER activity, key decision points, confirmation points to
DERs, pre-trial preparation activities and payment flows. We are confirming DER®S sligibility
for the trial with all interested trial participants in June, using data declared by each DER on
the Technical Characteristics Submission Spreadsheet and intend to confirm technical
eligibility. The main technical eligibility criteria are:

M Connected to the distribution network for one of the Power Potential GSPs at
11 kV or above.

Above the minimum installed capacity of 1 MW.

Assumed they can achieve 90% of the possible change from full lead (importing
reactive power) capability to full lag (exporting reactive power) capability within
two seconds (this will be verified as part of commissioning and performance
testing).

1 Already energised (to allow participation in site commissioning later in 2018).

T
T

The project continues to engage with all DERs, including those which are not yet energised or
not yet ready to participate. However, these participants are advised that they may not be able
to fully access wave 1 participation payments if other projects are commissioned earlier.

The market calendar for the trials which includes further details of the timing of the 2019 trials,
will be published this summer. Once DERs have signed provider agreements, site works may
then be necessary for DERs to prepare to deliver the service. In the autumn, we will offer
laboratory testing to DERs. Site commissioning will then take place and all DERs will receive
confirmation following successful testing. Successful demonstration of service delivery will
then qualify DERS to receive the wave 1 recovery payment. Web interface testing will also be
required and DERs will be invited to participate in this.
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Figure 5:A summary of the pathway through 2018 to participation in the 2019 Power Potential Trials

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2018

) Site works (as neaded)

ign Framework
i:reemem I Successful test confirmation ﬁ
1 1 1
. Receive confirmation of tech I 551 HEGE\'EI’!' Payment ﬁ
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4.5 Evidence of engagement activities

Some examples of engagement activities undertaken since SDRC 9.2 was published are
illustrated below. They demonstrate encouragement to participate in the Power Potential trials
and raising the profile ofthe pr oj e c tvécencapm nov a t

Figure 6:Social mediedD2 3SNIF 38 2y ¢ gAGGESNI LINRBY2GAyY3
website

Amy Boast @amy_boastl4 - May 17 e
Check out the latest update on #PowerPotential following yesterday's webinar
[

.. included are details of our approach to tnalling

the worlds first regional reactive power market using distributed energy resources
in the South East #wholesystem

i KS batzdhe praecti A 2y 2 F

nationalgrid.com/sites/default/.

Q 1 3 O 1 £~

CA3IdzNBE 1Y {20AFf YSRAIFI O2@SNI3IS LINRBY2GAy3 (KS

LINP2SOGQa al
commercial arangements for the 209 trials

™ Tim Manandhar

&
Power Potential webinar for commercial arrangements
‘ Kellie Dillon
upaate - <m out more on our commercial arran 1ge

Dr tha Shaw MEI Tatiana Ustinova Stathis Mokkas Angellkl Koulourl

The Power Potential
Project

Webinar invitation
26 March 2018
13:00 - 14:00

: . PSS o i,
R SN vy e, s S P g

The Power Potential Project - webinar invitation
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Figure8{ 2 OALF f YSRAI O2@SNI 3IS 2y [AY]1SRLY LINBY2(GAy3I (KS LINR2SOI
updates to the commercial proposition to participate in the trials.

Kellie Dillon it
Power Potential | reactive power market to provide voltage support Powerful-CB | fast...

4w

Our webinar 16th May will provide DER with an update on our commercial
proposition.
Register here > >https://Inkd.in/e6C_TnU ..5ee more

Line Overload

Figure 9:S0cial media coverage on Linked highlightitite commercial proposition and inviting

Lynne McDonald likes this LT

Kellie Dillon
Power Potential | reactive power market to provide voltage support Powerful-CB | fast..

iw

View the Power Potential commercial proposition here: http://bit.ly/PP_webinar_4
We welcome your feedback, please get in touch to organise a meeting
#powerpotential #futuresmart

Wave 1) Fixed fee for fixed S22 nationalgrid
number of hours

& A maximum of £335,000 will be available for payments in wave 1 of the trials
8 Payments will be made on a site specific basis, for availability only

®  As effectiveness of service delivery will be deduced during wave 1, no utilisation fee
will be paid during wave 1

®  Maximum payment available per site during wave 1 is £18,000 - £20,000, subject to
total number of trial participants

®  Payments will be made proportionately to the number of hours each site is made

available (up to 1850 hours across winter & sul r):
% of £18,000 - £ £20,000 recoverable

0% 0%
60% 25%
70% 50%

Payments for wave 1 will be made to sites who demonstrate their
capability until late 2018, or this budget is exhausted

18 Likes

& Like E Comment @ Share
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O2@SNIF IS 2y ¢ogAGUESNI KATKEAIKGAY3
SYSNHAY3 k YS§

G SOKyIPAWAIASE Q | 6F NR | GKS wSl ¢

Amy Boast @amy_boastl4 - May 17
Fingers crossed for #PowerPotential tonight @ #RITawv

iKS LINRe2

v

rds2018 as we compete
for the best use of emerging/new technology award #inncvation @

I

@nationalgriduk

Figure 11: Dr Inma Martinez, Naonal Grid, presenting the Power Potential project at the All Energy Conference,
Glasgow

> N itionalgrid
Power Potential:

Enhancing transmission and

distribution system
coordination and control in
Great Britain using distributed

energy resources (DER)

Dr Inma Martinez Sanz, National Grid
3 May 2018
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Figure 12Dr Ali Reza Ahmadi, UK Power Networks and Dr Biljana Stojkovska, National Grid, presenting on Power
Potential at the Future Networks Conference, witkkamples of supporting social media coverage on LinkedIn

‘ Kellie Dillon

Ali Ahmadi presenting at the Future Networks Conference #futurenetworks

#futuresmart

Ali Ahmadi likes this

Q lan Cooper
. Kellie Dillon

Biljana Stojkovska & Ali Ahmadi will

pro he Futur

Biljana Dr Ali Reza
Stojkovska Ahmadi

Company: National Grid

Job title: Project manager, Power

Potential

Company: UK Power Networks

Job title: Power systems
development engineer

DNO to DSO
transition and
working with the
TSO

Time: 10225 am
Day: 18 April 2018

Details:
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Figure 13: Editorial coverage in the onlilNetwork Magazine March 2018

GAS POWER HEAT SYSTEMS

Power Potential: unlocking hidden potential
- | ‘

4.6 Conclusion

This chapter has presented an insight into the engagement and recruitment process being
undertaken by the project team to ensure there is sufficient participation in the Power Potential
project to achieve the project objectives. Through the ongoing regular and targeted activities
to engage and secure commitment from DER within the area, we continue to work towards
the target of having at minimum 10 trial participants able to create a competitive market and
deliver a service with an impact at the GSP level during the trial period.
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5. Tendering approach, technical and commercial requirements for

participation

This section explains the tendering approach, technical and commercial requirements for
Power Potential. Following feedback from interested project participants and the Regional

Market Advisory Panel,toac hi eve t he pr oj ect 6 servioebcpngponent of e s

the Power Potential trial was spliti nt o t hr.ee Owaveso

1 Wave 1 is predominantly aiming to trial the technical aspects of the Power
Potential services, and through the trial allow participants to recover most of their
costs. Wave 1 includes a mandatory technical trial, which must be completed
before a DER can participate in the optional technical trial. The optional technical
trial is split into two time blocks to allow technical trials during winter and summer.

1 Wave 2 introduces competitive bidding between DERs, with the volumes
accepted by National Grid shaped by reference to the actual market need and
assessed against the transmission reinforcement counterfactual. Although
volumes procured will not be used to secure the system.

1 Wave 3 brings DERSs into competition with traditional options currently available
to National Grid. Only DERSs that are more cost-effective than those alternatives
will be accepted. National Grid is entitled to secure the system using DERO s
services during this wave.

For the active service, DERs must complete a mandatory technical trial first. Afterwards they
can start competitively bidding to offer active power to the TSO. This chapter focuses on the
primary commercial framework designed for the services and how it was derived through
consulting interested DERs. This will be trialled through waves 2 and 3 for the reactive service,
and through competitive bidding for the active service. These details were discussed in SDRC
9.2, and have been developed since its publication. More details on the trial design and details
of each wave and the consultative approach taken to finalise this design is discussed in
chapter 7.

5.1 Tendering horizon and gymentstructure

A fundamental principle of the project is that the services will be procured through a market-
based solution. This is because the project team believe that market based solutions provide
the best outcome for consumers. As such, DERs will be paid based on the bids they submit
in the tender, as opposed to receiving a pre-agreed price. DERs enter their chosen price into
the tender i either daily or less frequently, depending on how active the participants wish to
be i and will compete with other DERSs in the area (during wave 2), as well as transmission-
connected assets (during wave 3), to deliver an effective service. During wave 3, National Grid
intends to accept bids that represent a lower cost than alternative actions that could be taken
to solve voltage issues. The intention is that this will support a smooth transition from trial to
business as usual, to encourage business cases to be developed on the representative value
of services.

As can be seen from the existing Balancing Mechanism and Ancillary Balancing Services,
there are a range of payment structures that could be applied to the project.
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Two aspects were considered when determining the most suitable approach:

1 Tender horizon: some tendering arrangements, such as the capacity market, allow
DERs to secure contracts ahead of time and for up to several years at a time. The
contrasting position would be to procure closer to real-time, offering shorter term
contracts awarded shortly before delivery would commence. This would
accommodate the variability in the production of some new DER technologies.

1 Payment basis: typically, DERs can be paid based on utilisation (the MWh or Mvarh
they produce) and/or on availability (being in a state of readiness to deliver MWh
or Mvarh for a period). Payments can also be made based on capability (reflecting
an assetob6s abi | icapacity todaeliveraai service,iewven it ihig not
available to provide it). There are also degrees between these classifications, such
as nomination or arming payments, which typically refer to a fee in addition to, or
in lieu of, the availability payment paid only if a DER is placed into a state of
readiness.

The range of combinations of horizons and payment bases that were considered were set out
in SDRC 9.2. A proposition that included both payments for availability and utilisation, with
availability secured at the day-ahead stage, was identified as the most appropriate solution for
several reasons including:

1 This approach aligns with the principles under pi nni ng Nat ¢t
simplification developments.

1 Availability payments provide a more attractive proposition to DERs than utilisation
alone and increase confidence in the revenue potential and therefore participation.

9 National Grid and UK Power Networks can secure volume ahead of utilisation
timescales, as availability payment for being ready for service delivery places an
element of commitment on all parties involved but without committing consumers
to full costs.

It was noted by some stakeholders that not offering longer-term contracts will be a challenge
either to secure approval to undertake site works, or to engage potential participants or
customers (particularly in the case of aggregators). It is believed that participation by assets
should be feasible where there is little or no change required to their systems, or where the
information on possible utilisation of services provides sufficient reassurance to encourage
participation. This challenge was a key consideration in the trials design and the use of a fixed
fee for participation in wave 1 of the trial was intended to overcome this issue i.e. by offering
dixed fee for a fixed number of hours, this lowered uncertainty to trial participants by
guaranteeing firm revenue, whilst securing technical data for the project. More detail on this is
provided in chapter 7 on trials design.

Table 6 sets out the high-level terms for the Power Potential services. This was shared with
DERs prior to drafting up Power Potential Framework Agreements to seek feedback. This
shows that participants will receive an availability payment for making the reactive service
available across a service window and this will be paid on a £/Mvar/h basis. The reactive
service also includes a utilisation payment to be based on £/Mvarh instructed and delivered.
The rationale for this was that it allows DERs to offer availability, providing them financial
certainty required to invest in the necessary equipment to participate in the trial. This approach
is also in line with other balancing services where the TSO values having providers in a state
of readiness and able to deliver a service quickly (within seconds) to respond to a system
need.
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For the active power service, these DERSs are not expected to incur system upgrade costs for
the provision of this service and this logic does not apply and so the active power service will
only be made up of a utilisation payment based on £/MWh instructed and delivered.

As with other balancing services provided to the transmission system, penalties will be applied
in situations where delivered services do not meet the procured levels to help ensure the
power system stays within stable operating parameters. These penalties entail a reduction in
availability and/or utilisation payments made to providers, as established in each service
contract, rather than a fine or charge being paid by the provider. To maximise learning from
the trial, more lenient performance factors of 80% are being put in place. This is intended to
alleviate some of the apprehension experienced by participants in unknown markets and offers
more comfort and room for learning than simply applying the performance factors currently in
place for existing and established services such as Firm Frequency Response (95%).

Table 6:Draft heads of terms

Contract Aspect Reactive Power (Mvars)

Availability payments Where a service is procured
from DERs, availability

payments will start from the
beginning of the contracted

period, i.e. £/Mvar/h.

Active Power (MWSs)

There will be no availability
payment for the active power
service.

Utilisation payment Payments to be based on
£/Mvarh instructed and

delivered at POC

Payments to be based on
£/MWh for the MWh instructed
and delivered.

Prequalification &
testing

Interested parties must complete and submit the Technical
Characteristics Submission Spreadsheet. UK Power Networks
will outline any testing and monitoring requirements as a
condition of participation in the trial. Reactive service providers
should be able to automatically deliver changes in reactive power
capability in response to system voltage changes. Active power
service providers must be able to provide the service for a
minimum of 30 minutes.

Penalties During the trial, for reactive power services availability payments
will be scaled back in any given settlement period (a month) if
delivery is less than 80% against the service instructed. The
availability payment will be scaled back by the corresponding

percentage of service undelivered.

5.2 Feedback orihe Heads of Terms

Table 6 above was published to interested trial participants in a webinar in January. We asked
DERs to submit a Technical Characteristics Submission Spreadsheet. The spreadsheet was
produced by the project team and was accompanied by a guidance document to help complete
it. The information submitted by DERSs in their TCSS has been processed to determine the
capabilities of the generators to provide services under Power Potential and to identify any
possible technical limitations.

Figure 14 shows the timeline of activity we undertook to seek feedback on the commercial
proposition. Running this exercise with interested participants allowed us to take feedback on
board as we shaped the commercial framework. It also informed us of the areas where we
needed to provide more detail during our engagement with them as we designed our final
proposition. A summary of this feedback and how we acted on this is captured in table 7.
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Figure 14 Timeline to reflect how engagement with DERNd the RegionaMarket Advisory Panel shapetthhe Power

Potential Commercial Framework

Power Potential

Project Team Design trials

Host 1:1s

Refine trial design & Heads l Finalise SCT's & Framework
iy

of terms Agreement

with potential participants

G gt Mar Panel meeting 14" Jun Panel meeting
to provide views on
trial design & refined
commercial proposition
Introstod O | pr— 7'S < ¢ — ¢
Pamch‘ipams 28" Jan: AL ) Provide feedback on id Ma i
webinar . :N"‘:;_'m' Ivj?rl\/;\fellnmar trial design via 115 & webina?‘m Provide Invitation for DER
x N -
iisge&b e doe;g‘arlri"\]'lngac?in surenes share final trial ?ﬁwaaclliaec:dsnuf ?jﬁ,ﬁ? Igg:gnlia\
feedback on commercial proposition ‘ ’ designs and Terms framework
HoTs Heads of terms
6" ApPr 110 Apr agreement

SUrgery  surgery

Table 7: DERf&edback and the approach the pject team has takeras a result

DERss ai dé.
We welcome day ahead procurement

We di dé
Power Potential will trial the procurement of
services via day ahead auctions.

We need further clarity on technical aspects of
the project:
A Prequalification, testing and metering
requirements
A How often will instructions be sent?

We need further clarity on commercial aspects
of the project:

A Interaction with the provision of other
~ balancing services
A Need to recover costs related to the

participation i to avoid incurring losses
in the trial

A combination of updates via webinars,
addressing queries directly with DERs in one-to-
ones as well as publishing documents allowed
us to address technical queries. Table 8 outlines
the documents we published, their purpose,
along with a link to each document. Figure 15
and Tables 9, 10 and 11 show the information
shared with DERSs in webinars to address
specific queries.
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Table8: Key published documents for potential participants

Document Purpose

A guide to participating

An overview of the aims of the project and
criteria to participate.

Link: Document.
Note: In addition to the hyperlinks in this table,

the full web address to download all documents
is provided as a footnote®.

Heads of Terms

Contractual structure and key terms

Link: Document

Technical Characteristics_Submission
Spreadsheet

To capture generator specifications and
potential outputs

Link: Spreadsheet.

DER technical requirements

Our communication protocol and how to
integrate with DERMS and overview of testing
Link: Technical guidance document. Document.

And

Link: DER Technical Requirements for
participating Distributed Energy Resources. File.

Provider Framework Agreement

Contract to allow participation

Link: Document.

Market Procedures

How the market will operate

Link: Document.

In our March webinar’, we addressed the feedback given on the Heads of Terms document.
To address queries relating to prequalification, testing and metering requirements we
published the DER Technical Requirements document. Figure 15 (on the following page) was
used in our March webinar to clarify to DERs the frequency of instruction.

6 www.nationalgrid.com/powerpotential
7“Webinar slides
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Figurel5: To address the DER query regarding frequency of instructions

5.2.1 Provision of multiple services

A common query from potential participants is whether Power Potential products can be co-
provided with other services at the same time. Where possible, we wish to encourage
participants to deliver both the reactive and active Power Potential services. Table 9 was
presented in Ma r c Wwebisar to clarify to DERs whether Power Potential products can be
provided alongside other services at the same time. For reactive power provision under Power
Potential, our position is that this can be provided in conjunction with a National Grid active
power balancing service, if the existing balancing service is not compromised. This is not the
case for active power provision under Power Potential in conjunction with another balancing
service. As the provision of a service such as STOR or FFR would negate the curtailment
action needs of Power Potential. To maximise learning in the project, we are allowing providers
to offer active power services under Power Potential outside of any period where the plant is
contracted to deliver an active power balancing service to National Grid.

For flexibility services to UK Power Networks, the service of reactive and active power can be
provided if the flexibility service which would require generation turn up, i.e. the provision of
active power or demand turn down is not compromised, by the provision of reactive power
services under Power Potential. However, optimisation will aim to maximise both services. In
relation to DERs with non-firm connections, the project encourages these DERs to participate
in the trials. This is due to the compatibility of the Power Potential project with the framework
around non-firm connections. More specifically, under the active power service of Power
Potential, the project is likely to request a reduction in active power, which is in line with the
service under Active Network Management (ANM).
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