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Housekeeping

·Fire alarms and exits

·Please put your phone on silent

·Sli.do ïDownload the free app to vote and ask questions #PP2018

·Visit the exhibition stands
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Agenda

1 Introductions and welcome 10:00ï10:10

2 Keynote speaker ïDame Fiona Woolf 10:10 ï10:30

3 Why the Power Potential Project? Duncan Burt and Suleman Alli 10:30 ï10:40

4
The technical solution ïa DNO/DSO enabling DER to address 

transmission challenges - Rita Shaw
10:40ï10:50

5
As a distributed energy resource, why would I participate in the 

Power Potential project? Amy Boast
10:50ï11:00

6 Project team Q+A 11:00ï11:30

7 BREAK 11:30 ï11:55

8 The power of diversity - Keynote speaker Louise Kingham 11:55 ï12:10
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Agenda

9
What needs to be put in place technically to facilitate the DSO 

transition? Enda Mimnagh
12:10 ï12:35

10 Lunch and networking 12:35 ï13:45

11
How does Power Potential fit into the wider DSO transition? 

Randolph Brazier
13:45 ï14:10

12
How can Power Potential help future market design and reduce 

costs for consumers? Goran Strbac and Michael Pollitt
14:10ï14:50

13
Reactive power market; what are the respective benefits of market 

solutions verses network investment?
14:50ï15:50

14 Closing summary 15:50 ï16:00

15 Networking drinks and exhibition stands 16:00ï17:00
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Power Potential ïa transformational project in a 

changing world

Fiona Woolf, CMS, London
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The Trilemma of electricity market design

The Journey

Achieving the ñNirvanaò 

of market objectives

Affordability

Decarbonisation

Reliability

The ñTrilemmaò

Simultaneously juggling 

three competing objectives:

Enter 

your text 
here

Enter 

your text 
here

Enter 

your text 
here

Enter 

your text 
here

Trade off v keeping all balls in the air 
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The long and winding road to Nirvana in England & Wales

Performance and 

efficiency 

challenges

ñGrossò pool 

introduced

Complexity ï

opportunities for 

gaming

Unclear investment signals

Bilateral contract market 

with balancing and A/S 

markets -

Success in renewables 

and DER despite 10+ 

years of policy 

uncertainty

Eroded margins -> 

Capacity and CfD

mechanisms introduced

Paradigm shift from redundancy 

in assets to intelligence
Clean flexible 

assets and 

behaviours create 

the Nirvana
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Global Transmission Expansion ïRecipes for Success (2002)

Å Deregulation of the power supply system called into question the best use scarce transmission capacity and how to 

create incentives for transmission expansion ïsuccessful use of the recipes was limited

Å In 2002, distribution systems still regarded as infrastructure for one-way flows to consumers  ïdistributed energy 

resources (DERs) were not regarded as an ingredient

Å Chapter 3 looked into the store cupboard and regulatory incentive schemes to get more out of the system to minimise 

investment. The National Grid's response to the transmission services scheme (TSS) was the most successful in 

reducing the cost of congestion, balancing and certain ancillary services at that time ïnetwork, not market solution

Å Some ancillary services were supplied through consumer response, but little thought has been given to searching 

further in the store cupboard for smaller scale resources

Å Over a decade later, the academics began to write about it

8
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Power Potential Unwrapped

ÅThe Power Potential project is a world first trial in using distributed energy resources in distribution 

networks to provide dynamic voltage control to the transmission system ïa combined technical, 

commercial and business solution

ÅTechnical ïit provides active power support for constraint management and system balancing

ÅCommercial ïit creates a new regional reactive power market from DERs

ÅBusiness ïinvolves the transition from a DNO to DSO business model

ÅA whole-system approach can be beneficial for everyone from network operators to generators to end 

consumers ïproof of concept trial

ÅOn the path to cleaner, smarter flexibility

9
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Area of focus

10

275 kV

400 kV
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Using what is in the store cupboard

11
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Demonstrating approach & establishing its commercial viability

The principles are:

1. Market efficiency
i. Level of stimulus to DER ïpromote participation
ii. Efficient allocation of budget & in line with project budget
Examples:
Å Reward the DER that is most effective 
Å Pay a fair price that reflects the need for investment to provide the service
Å Avoid placing participants in an unfairly beneficial position going forwards

2. Operational 
i. Maintain system security by not utilising trial volume to secure system
ii. Trials to follow operational profile requirements (natural system behaviour) for reactive power 

3. Continuous review of applicability to business as usual ïto provide projections for future use
4. Market testing, fairness and accessibility are key to establishing viability

12
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Lessons learned so far & observations

Å Collaboration between two network companies with different functions and backgrounds  requires effort

Å Each network is different

Å Innovation has to be tempered with keeping the lights on

Å Exploring the individual needs of potential participants is key

Å Issues such as cyber security, confidentiality and access to data are hidden complexity

Å Network reinforcement may be deferred rather than avoided , but options are kept open

Å Financial viability coupled with market transparency are key to feasibility and sustainability

Å Trialling the market based solution does not automatically guarantee success or its application to other aspects of the 

electricity supply chain but it is worth doing for the learning

13
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The Potential is Powerful

Å Change is a constant in all aspects of electricity markets

Å The learning will be useful for a wide range of purposes

Å The concept could have application to many aspects of the supply chain

Å It will create market opportunities for renewables (stacking) as well as DERs and consumers

Å It should help to incentivise the smarter investment 

Å A new paradigm for flexibility (and focus) is likely to emerge which will be more sustainable

Å The T and D network operators could develop their roles and achieve more efficiencies towards an improved ñwhole system 
outcomeò

Å We can learn more about aggregators ïkey to unlocking small DER and customer flexibility

Å Consumers could become more responsive without a massive behaviour change through smart meters and appliances

Å Everyone gets the benefit of the learning ïthe key to effective collaboration

14
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The road ahead

15
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CMS Legal Services EEIG (CMS EEIG) is a European Economic Interest Grouping that coordinates an

organisation of independent law firms. CMS EEIG provides no client services. Such services are solely
provided by CMS EEIGôs member firms in their respective jurisdictions. CMS EEIG and each of its

member firms are separate and legally distinct entities, and no such entity has any authority to bind any other. CMS EEIG and each member 
firm are liable only for their own acts or omissions and not those of each other. The brand name ñCMSò and the term ñfirmò are used to refer to 

some or all of the member firms or their offices.

CMS locations:
Aberdeen, Algiers, Amsterdam, Antwerp, Barcelona, Beijing, Belgrade, Berlin, Bogotá, Bratislava, Bristol, Brussels, Bucharest , Budapest, 

Casablanca, Cologne, Dubai, Duesseldorf, Edinburgh, Frankfurt, Funchal, Geneva, Glasgow, Hamburg, Hong Kong, Istanbul, Kyiv, Leipzig, 
Lima, Lisbon, Ljubljana, London, Luanda, Luxembourg, Lyon, Madrid, Manchester, Mexico City, Milan, Monaco, Moscow, Munich, Muscat, 

Paris, Podgorica, Poznan, Prague, Reading, Rio de Janeiro, Riyadh, Rome, Santiago de Chile, Sarajevo, Seville, Shanghai, Shef field, 
Singapore, Skopje, Sofia, Strasbourg, Stuttgart, Tirana, Utrecht, Vienna, Warsaw, Zagreb and Zurich.

cms.law

Your free online legal information service.

A subscription service for legal articles 

on a variety of topics delivered by email.
cms-lawnow.com

Your expert legal publications online.

In-depth international legal research 

and insights that can be personalised. 
eguides.cmslegal.com
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Project Lead

UK Power Networks

Rita Shaw

The technical 
solution 

DSO enabling 
DER contribution 
to transmission 
services
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Unlocking DERôs potential to deliver to transmission

Why seek reactive power from DERs?

How the solution works

How we are turning this into reality?

Coordination and control of 

Distributed Energy Resources 

(DERs)

400KV
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The trial region and criteria for participation

Canterbury North

Sellindge

Ninfield

Bolney

We are looking for:
Å generators >1MW
Å fed from one of the 4 grid supply points below
Å capability to produce and absorb Mvar
Å ability to achieve 90% of change from full lead (importing 

reactive power) to full lag (exporting reactive power) within 
2 seconds
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Dynamic voltage control

Self-dispatch:

Å eg in a fault, local voltage decreased.

Å Reactive power output increases.

Enhanced control :

Å New voltage set point.

Å Reactive power output changes to adjust 

to localised voltage.

Voltage

Reactive 
Power

Q MaxQ Min

X

Voltage

Reactive 
Power

Q MaxQ Min

X
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Whole-system process and communications

DERMS DER 
controller

Aggregator
Platform 
for 
Ancillary 
Services 
(PAS)

UKPN Network 
Management 

System

Remote 
Terminal 

Unit (RTU)

DER substation

CAT 5

DER provision of 
REACTIVE POWER 

and                    
ACTIVE POWER 

transmission services
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Participation information
Visit our project website: nationalgrid.com/powerpotential

And contact the team: box.powerpotential1@nationalgrid.com 

And now alsoé

the DER Commissioning Test Specification

Optional laboratory test Jan 2019 

DER commissioning Feb-April

ahead of May trial start
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Power Potential: DSO enabling DER services to ESO

1. Show co-ordination / co-operation between ESO and DSO

2. Develop DERMS as an enabler of the service

Ą significant data volumes to process

3.   Integrate DERMS with UKPNôs network management system 

Ą Not just an isolated proof of concept for an innovation trial

Ą Preparation for UKPN to support DERMS beyond the Trial



Commercial Workstream

Lead

National Grid

Amy Boast

As a distributed 
energy resource, 
why would I 
participate in 
Power Potential?
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Why participate in Power Potential?
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Overview of reactive power trials for 2019

Wave 1: 
technical 

trials

Wave 2: 
price 

discovery 

Wave 3: 
Transition to 
Business As 

Usual

Objective:  

Establish the 

commercial viability 

of this approach

DER will compete 

with each other in day 

ahead auctions.

Objective: 

Demonstrate proof 

of concept .

DER will receive a 

fixed participation 

payment, in line with 

the number of hours 

they are available for 

during wave 1.

Objective: Prepare DER 

for a transition to current 

business as usual 

operations 

DER will compete with 

each other and the 

mandatory market in day 

ahead auctions.
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Summary of final payment models for trial

Wave Participation 

payment 

Availability payment 

policy

Utilisation payment 

policy

1 Up to £45,000 per site, 

linked to availability

N/A N/A

2 N/A Driven by market bids Driven by market bids 

3 N/A Assessed in line with other options available to 

the ESO

Reactive Service

Active Service

Wave Participation 

payment 

Availability payment 

policy

Utilisation payment 

policy

Competitive 

bidding

N/A N/A Driven by market bids 
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Provision of multiple services

Other service Reactive Power 

(MVArs)

Active Power 

(MWs)

National Gridôs Balancing Services (MWs)

Can I Participate?

Firm Frequency Response

Short Term Operating Reserve 

Demand Turn Up

Capacity Market Contract 

Flexibility services to UKPN

Non-Firm Connections 

Yes Conditional
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Why participate in Power Potential?
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How to participate in the 2019 Power Potential trial

Canterbury North

Sellindge

Ninfield

Bolney

Visit www.nationalgrid.com/powerpotential and 

read DER Market Information, Technical 

Guidance and DER Trial Participation documents.

Please send questions to: 

box.PowerPotential1@nationalgrid.com



Chair: 

Ian Cameron, Head of 

Innovation, UK Power Networks

Team members: 

Rita Shaw, Project Lead

Biljana Stojkovska, Project 

Lead

Amy Boast, Commercial 

Workstream Lead

Q+A



11:30 ï11:55

BREAK 
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THE POWER OF DIVERSITY

Louise Kingham OBE FEI
Chief Executive, the Energy Institute
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CURRENT STATE OF PLAY
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2018  BOARD  STATISTICS
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2018  MIDDLE  MANAGEMENT  STATISTICS
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Å Engineering is most common job type, with only 1/5 

ópinkô jobs 

Å Majority say their company is only ñslightlyò inclusive 

(but power sector leads on inclusiveness) 

Å Biggest challenges:  lack of suitable roles, lack of 

mentoring, lack of flexible working

Å Working in energy does not deter women from having 

children and nearly 2/3 are bread-winners

Å Vast majority would still recommend a career in 

energy

WHAT  WOMEN  IN  ENERGY  SAY

New research on career trends & challenges
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WHY DIVERSITY MATTERS
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BUSINESS BENEFITS OF GENDER DIVERSITY

Achieving better 
corporate governance 
and ethics

Just one female on the 

board cuts the risk of 

going bust by

20%
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Å LEADERSHIP COMPETENCIES

Å COLLABORATION AND COMMUNICATION

Å PLANNING AND MULTI-TASKING

Å ENVIRONMENTAL PRIORITIES

Å THE CONSUMER PERSPECTIVE

Greater diversity can rebalance and therefore 

strengthen a team, tapping womenôs skills to 

meet the energy challenges ahead.

WHAT  DO  WOMEN  BRING?

RESEARCH
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DIVERSITY  CREATES  OPPORTUNITIES

https://youtu.be/WaVs9lBjcnk
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DIVERSITY  CREATES  OPPORTUNITIES

https://youtu.be/WaVs9lBjcnk
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WHAT NEEDS TO HAPPEN
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TARGETS ON GENDER DIVERSITY

ÅDavies/Hampton-Alexander:  33% women on FTSE 350 boards by 2020

ÅPfW:  30% of energy executive board positions to be held by women by 2030

ÅPfW:  40% of energy middle management roles to be held by women by 

2030

What gets measured gets managed!
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POWERFUL  WOMENôS  WORK

POWERful Women encourages progress through:

Åreporting: celebrating success and showing room for improvement

Åpractical advice and mentoring for aspiring women

Åcorporate leadership (sponsors and pledges)

Åworking with government (BEIS leadership)

Join in!  @_PfWomen
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THE  ENERGY LEADERSô COALITION

Itôs time to shift it up a gear!
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WHY DOES ALL THIS MATTER?
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Å Decarbonisation and new sources of energy 

Å Emerging markets: eg flexibility

Å New structure of the industry

Å Changing customer expectations and affordability

Å The role of technology and new innovation

Å National Grid and UK Power Networks - and the Power 

Potential Project - and the smart new energy future.

THE  ENERGY  CHALLENGE

NEW SKILLS FOR A TIME OF UNPRECEDENTED TRANSFORMATION
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AND FINALLY é

ñAt National Grid we understand that increasing the 

diversity of the workplace is crucial to ensuring we have 

the best and most talented people to do our vital work.ò 

John Pettigrew FEI, CEO of National Grid



Strategic Market 

Development Manager

ZIV Automation

Enda Mimnagh



UKPN PowerPotential Presentation



T&D 

Grid 

Automation 

Global

Solution 

Provider

Network 

Management 

Solutions

Protection

Control

Metering

ÅZIVis a provider of innovative products solutions to the 

power industry for more than 30Years

Å A team of more than 500 professionals

Å With presence in 85countries

Å7manufacturing facilities

Å15 client support centers

ÅComplete automation solutions

53
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Zamudio (ESP) 

Barcelona (ESP)

Madrid (ESP) 

Grenoble (FRA) 

Paris (FRA)

Dublin (IRL)

New castle (GB)

Chicago (USA)

Niteroi (BRA) 

Mexico (MEX)

Singapore (SGP)

Dubai (UAE)

Bangalore (IND)

KSA

Indonesia

Helping customers achieve 

their new business 
objectives. with innovative 

solutions 

+ engineering services

Global references
85 countries

7  Manufacturing facilities & 15 client support centers



Power Potential : Flexible Services



Active Power

Re-active Power

Active Power Services 
Power Potential P Service Reactive Power Services 

Power Potential Q Service



System Architecture



Potential Central Controller

DNO Control Centre



Central PP Controller

Redundant Server

DERMS Central Server

High Availability Architecture

Å Hot Standby

Å Hold Mode

Å Hot Update / Failback

Å Multi -site Deployment
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Power Potential ɀSCADA Communications

Power On Connection

PowerOn Link

ÅICCP Connection
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SCADA Control of DERS

DERMS Controller
SCADA Link :     DNP3

PowerON
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DERMS P Mode
DERMS Q Mode
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Optimisation
Algorithm

API Load Flow Optimiser

Network Analysis Engine



Optimisation
Algorithm

Network Analysis Engine

API Load Flow Optimiser



Optimisation
Algorithm

API Load Flow Optimiser

Network Analysis Engine



Optimisation
Algorithm

Network Analysis Engine

API Load Flow Optimiser
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DERMS User Interfaces 

DERMS Management

Management  Links

Å NGET Service Dispatch

Å UKPN System Management


