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Introduction to the call
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Contract and Timelines

FPSA — Background and Status

H FPSA3 — Requirements for the

development stage

Questions from interested parties

Next Steps
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Contract and Timescales
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FPSA Background and Current Status
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The IET’s ‘Power Networks Joint Vision’ concluded that
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 What are the drivers of these changes?

* Will new system functionality be needed?
 What barriers might exist to delivering required functionality?

s | UK Government initiated the Future Power System Architecture
programme (FPSA) to address these questions
catAPULT

Energy Systems

 FPSA1 examined the required functions
InnovateUK | « FPSA2 refined the analysis and assessed potential barriers

" * FPSA3 will explore and develop the concept of Enabling

Department for

Business, Energy Frameworks as means of managing transformative change

& Industrial Strategy

* FPSA4 will explore required RD&D leading to ...

N /+ Demonstration Pilots (FPSA5) and transition to BAU (FPSA6)



N

KEY FINDINGS TO DATE

FUTURE

POWER
SYSTEM

ARCHITECTURE

MEETING BRITAIN'S
FUTURE POWER
SYSTEM CHALLENGES

Headlines

Growth of intermittent DG displacing synchronous generation is
creating issues for system balancing and stability

DER, smart metering, EVs, HPs and new developments 'beyond the
meter’ will create both challenges and opportunities

As a consequence, the GB power system will require 35 new or
enhanced technical/commercial functions many of which are 'whole-
system' in nature, spanning traditional sector party boundaries

But there are currently barriers to the delivery of these functions
and the issues are material: technical + commercial + regulatory

The change agenda is demanding: complexity is increasing and many
new parties need to be involved

Current industry change governance was not designed for this
context: so delivery risk is elevated

New agile and more inclusive governance concepts have been
proposed (Enabling Frameworks)

The analysis revealed challenges that require R&D actions
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KEY FINDINGS TO DATE

The seven key drivers of new functionality

The flexibility to meet
changing but
uncertain
requirements

The change in mix of
electricity generation

The use of incentives
to enable customers to
benefit and the system

to operate more
efficiently

The recovery from
major events or
emergencies

The active
management of

networks, generation,

storage and demand

The emergence of new
parties providing new
services to customers

These drivers impact upon all
business timescales:

Investment Planning + Operational
Planning + Real Time operations +
Post-event settlement

The emerging need for
coordination across
energy vectors
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The 35 new or extended functions can be categorised
according to the following objectives:

Design a competitive
framework to address
the energy trilemma

Form and share best
view of state of the
power system in each
time scale

Enable and execute
necessary operator
interventions

Manage the interface
with connected energy
systems

Use smart grid and other
technologies to
accommodate new
demand, generation and
energy resources

Monitor trends and scan
for emerging risks and
opportunities on the
power system, and
implement appropriate
responses

Provide capabilities for
use in emergencies

Develop markets to
support customer
aspirations and new
functionality
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POWEE Examples of the new technical/commercial functions
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 JUTVREPONER Achieving Black Start in a power system with highly distributed
energy resources, including storage

Implementing smart EV charging to respond to dynamic market
prices while avoiding local network overloading or unacceptable
national generation/demand imbalance

Avoiding conflicting demand management instructions
whereby different parties call for demand changes that are
opposing in their effect, so cancelling out yet incurring costs

Enabling Community Energy enterprises that accommodate
local trading and, if required, off-grid islanding operation

Open provision of the data needed by smart energy systems
enabling interoperability and customer choice, with rigorous cyber
and data security across system and commercial boundaries
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WHAT NEEDS TO HAPPEN?

» Supported by an Enablement Organisation

Enabling Frameworks: Summary of key concepts

* An agile change governance methodology, drawing lessons from agile
manufacturing and agile software development

* |terative, transparent, Inclusive and agile working

m Enabling Framework Outputs (examples)

Definition of hgmemac““'s
function and h
functions

barriers

Stakeholders
who should

be involved in
the Enabling
Framework

Initial

preparation for
the Enabling
Framework

and evaluate
the function
being
addressed

\ / Whole-system integrated 1hinking\

/ \‘ processes

Plan for realising the function
Deploy enabling tools

Change standards
Inform policy

Establish new relationships

Co-ordinate interactions between
functions

Facilitate trials of new business models
and technologies

Augment data and information

FACILITATION
GOVERNANCE

Enablement Processes
applicable as appropriate’across all stages of activity

KNOWLEDGE CAPTURE
ARBITRATION
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NEXT STAGES

Further work in progress and planned

FuturePower®BystemBArchitecture@®rogrammel

NOwEz4EE. REp

Powerfl FPSA3m EPSASH

Networka FPSA1R FPSA20R) Specification? Demonstraﬁon

Jointd Technical® In-DepthE and@alidation® FPSAGR
Ol GapfAnalysis? Analysiszndz Transition?

Vision? Developmentf tol
Problem® BusinessEs@sual
Definitiont Reporteddna Reporting@

B
July20167 June0172 FPSAGE
2012-2015E Innovationf

Researche Development( Validation® Demonstration@ Business@ssualkl

Governmentf Government@vithBtakeholdersk Government@vithBectorf Sector@eading®
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Delivering FPSA3

Enabling frameworks




A

and some of the @

Today’s Electricity Industry Change Process

hallenges for new parties

Many parties, especially ‘beyond the
meter’, were not active in the sector
when today’s arrangements were

Not agile or responsive to the
emerging demands

formulated.
l Implementation of the agreed changes
Technical
Specialists. 5
I
Market
Specialists o
N Established Formal Changes &
Regulatory Industry Processes Ofgem Promulgation
Specialists Stakeholders foreach Board by the Code
— Code Change Approval Custodian (eg
Panel ENA)
Legal o
Advice > - H> 1

SMEs & other community
stakeholders do not have these
resources, or the time to engage in
complex Change
Proposal development.

CHANGE PROPOSAL FORMULATION

The panels do not have permanent
staff, but are supported by secretariat
services for administration and to ensure
compliance with extensive rules and
process obligations.

\ 3 OUTCOME
GN/CONSULTA N/APPROVAL IMPLEMENTATION

The membership of the Panels does not include
parties new to the sector. The members are
unlikely to have first-hand knowledge of new
products and services coming into the sector, or
business barriers being experienced by SMEs and
new entrants.

The Panels generally
consider what is put
to them, they are not
funded to be proactive.
They undertake little
horizon scanning or
research and have no
formal mechanisms for
knowledge continuity.

Today’s process can be very
lengthy, typically with a queue
even to get into the work plan.

Approval requires
compliance with rules
regarding each element of
a change being beneficial
to customers (this can be
problematic for complex
or strategic matters).
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Today’s Electricity Industry Change Process

Some pointers for| change — further steps

TAILORED ACCESS POINTS FOR
DIFFERENT SECTORS OR INTEREST

GROUPS s " " E E E E E E N E E E N E E E N ®E E E N ®E ®E N,
LESSDISTINCTION BETWEEN u .
‘EXISTING & NEW’ PARTIES R
= An Enabling Framework for sector change .
.
.
.
.
: ) [} Assistance with Change Proposal formulation especially for new .
. parties; wider representation of stakeholder interestsin the change
5 processes >
35 . ' 2
] 1]
i > - 3
S o
s 5 H AForward-looking capability including knowledge L g 3
Established infustry P ‘g = u continuity for continually-changing topic areas . S E
stakeholders E=5 . )
&new industry gg 2 o ] %
stakeholders, including T3 § . . Bz
leMEsdatr;‘d thoste , g g ) . Options for ‘lighter-touch’ processes to trial new L] 5 8
eyondthe meter § ® ] alternatives and streamline the turn-around time . g‘:
4 <3 . 3
&L L] E
L 4 =
o .
) =
Technical Specialists/Legal Advice/Market Specialists/New Services r
r Expertise/Policy/Regulatory Specialists/New Technology Expertise/etc. ]
. .
] These skill areas will need to be much more integrated than today to achieve .
4 agility across people/process/technology.
This is beyond today’s linear ‘manual’ design processes. -
.
.

Inan agileworld, how
might ‘Consultation’ be

?
CHANGE better undertaken?
DESIGN/CONSULTATION/APPROVAL
OUTCOME
CHANGE PROPOSAL FORMULATION
RE-THINKING IS

REQUIRED HERE

Inanagileworld, what is a ‘Change
Proposal?” Could it be a ‘publish
- subscribe’ model as used in software
messaging architectures?
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Enabling Frameworks will promote the integration of iterative continuous learning and leveraging
learning from other sectors. Using this approach, the following aspects have been identified as the
foundation and guiding principles for the development of Enabling Frameworks:

. Foundation principles — These are informed by requirements that are mandated by UK
legislation:
—  Facilitating decarbonisation.
—  Supporting competition and championing consumer interest.

. Guiding principles — These are built with reference to the requirements of the system and its
stakeholders, using the evidence built up within FPSA2.
—  Stakeholders integrated in the process.
—  Enhanced co-ordination and facilitation.
—  Maximise synergies.
—  Facilitate conflict resolution.
—  Transparency and visibility.
— Innovative approaches to accelerate decisions and support system change.
—  Ongoing feedback from and iteration of all activities — an iterative learning and adapting ecosystem.
—  Support and harmonise technical and economic evaluation.
—  Strive for simplicity at the point of use.
. The concept of Enabling Frameworks, along with supporting research and evidence, was
developed within FPSA2 in workpackage 4, and reported in detail here www.theiet.org/FPSA..
https://es.catepult.org.uk/FPSA
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Rethinking the concepts for Change Management

A parallel with software engineering
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This framework is designed to maintain the core principles of policy coherence by testing:

* Change Control o Flexibility  Security * People
o Agility o Resilience  Sustainability ® Process
* Adaptability * Reliability * Affordability * Technology
= the interface into the Kernel Framework ensures fit for purpose: A modular ecosystem that maintains standard interfaces
* Market Structure compatibility and has change and adaptability built-in.

* Commercial Openness
 Technical Interoperability
* Societal Fulfilment
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Summarising — an Enabling Framework for New Thinking

FUTURE
POWER
SYSTEM e =

ARCHITECTURE manual ‘linear’ design formulation
processes especiallyfor new
parties

AForward-looking capability with
knowledge continuity for continually-
changing topic areas

Supporting disciplines must be
integrated and agile for people/
process/technology

Options for ‘lighter-touch”
processes to trial new

Availability of alternatives and streamline
specialist disciplines for the turn-around time

all stakeholders
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EF — Development Stairway

FUTURE

POWER
SYSTEM

ARCHITECTURE

Existing Arrangements

e Slow moving
e Proscribed remits
e Restricted stakeholder representation

E/F’s E/F’s

FPSA Project working with stakeholders

* Agile processes with whole-system perspective
® Engagement for all stakeholders
¢ Trusted and impartial with strategic insight

Agile New
Capabilities &
Sector Change
Processes

Established

E/F’s = Enabling Frameworks to test & prove new processes
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EF - Assembly Process — pt. 1
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Barriers

Enablement
Organisation

Pre-structure
Plans/templates

Function 1

Processing Zone

EF Assembly Process

Transparency
& Visibility
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New Entrants

9 Aloje
‘splepue

$80800.d pu|

Assess
Integration
with other
functions



A

EF - Assembly Process pt. 2

FUTURE FPSA2 EF Assembly Process
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Function G3

Barriers

functional

Enablement Assembly

Common EF
Support

Enabling Framewark

Function G3

Assembly Line

EF G3 v

Enablement
Organisation

Stakeholder Network
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Definition of
function and
barriers

Interactions
between
functions

Stakeholders
who should
be involved in
the Enabling
Framework

Initial
preparation for
the Enabling
Framework

Other O

Enabling O
Frameworks OO

Operate
and evaluate

the function

Plan for realising the function
Deploy enabling tools

Change standards
Inform policy

Establish new relationships

Coordinate interactions between
functions

Facilitate trials of new business models
and technologies

Augment data and information
processes
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EF — The Skills and Competencies

FUTURE
POWER What help are we seeking:

SYSTEM . Understanding the current landscape — There is a need to understand the current:
ARCHITECTURE - Legislation and regulation for the power sector — European, national, regional
MEETING - Complex relationships that exist across government depts., regulators, NDPB’s, utilities, local authorities, end users, etc
FUTURE PC - Change processes, standards bodies and the role different agencies play in this process.
SYSTEM CHALLENGES - FPSA programme and especially FPSA2 WP4 report
. Enabling Frameworks — understand, advise and propose solutions to:

- Provide the legal framework that will be required to allow the Enabling Framework FPSA2 concept to become a reality.

- The way that new and existing elements of the concept will need to be configured to deliver the desired aim from a legal
perspective

- The way that existing institutional approaches can transition towards the proposed solution by parallel and convergent
approaches

. Working with a collaborative team — The successful candidates will need to demonstrate a collegiate approach to
delivery and will need to:
- Command the respect of government, regulators and current market stakeholders as well as the new market entrants.
- Be able to work with the FPSA Steering Group in a flexible and reactive manner.
- Identify and articulate the proposed solutions to different audiences in a way that is appropriate to that set of stakeholders.

. Making it happen — FPSA is focused on making it happen not compiling reports — there is a need for pragmatism, the
report requested is focused on demonstration in the next phase.
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The deliverables:

Legislation — There will be a need to provide:
—  Aclear, credible and sound plan of how the EF proposals can first be:
*  Configured in a legally enabling manner (the detail will be delivered in the FPSA3 timeline)
*  Then ‘sold’ to the establishment as a credible way forward
* Demonstrated in a trial with all needed institutional derogations to enable business as usual testing.

Regulation — There will be a need to provide:

— Aclearindication of how regulatory mechanisms will need to change to adapt to the EF concept

— Any ‘show stopper’ issues that would prevent implementation and approaches to mitigate them
Roles, Responsibilities, Accountabilities — To date FPSA has not identified who should have
certain roles, responsibilities and accountabilities. There is a need:

—  To highlight the impact that different ownership of these attributes (above) would have on both legislation
and regulation proposals

—  To propose how this could be handled in any transition process
Funding — Given the different models considered above propose how the funding model of this
new market could operate.
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Questions and Answers
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Next Steps




