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Baringa: a specialist and growing consulting firm

Putting people first. Creating impact that lasts.

Our purpose is to create a distinct and
innovative consulting experience by
genuinely partnering with our clients
and bringing exceptional Energy
subject matter expertise.
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Professionals across the UK,
Europe, Singapore, North America,
Asia and Australia

Led by 100+ market-facing partners,
who are subject matter experts in our
industries and capabilities

Operationally-minded, specialist
consultancy with proven IP to
understand problems and deliver
bespoke, innovative solutions

Consistently ranked as one of the
leading Energy consulting businesses
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About Baringa's Energy & Resources Capabilities

Baringa is an award-winning business and technology consultancy, rated number 1 by the FT in energy and utilities

300+ Energy Clients

#1 Energy and environment consultancy

» We currently employ 800+ consultants who specialise in the energy sector.
UICS LEADING {} Gold: Energy, Utilities & Environment
MANAGEMENT
CONSULTANTS

ST FINANCIAL
FI ™

o P> We are recognised as the top ranked consultancy in the Energy and Utilities sector in
Gold: Oil & Gas the recent Financial Times survey of clients and peers, for the third year in a row.

2018 - 2024

statista’%

Over 800 Consultants in the Energy Sector work across the whole value chain in Europe, US & APAC, combining deep sector expertise with our leading-edge capabilities
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Change Solution

We have developed the market leading climate change solution, which we ar8
climate risk reporting.
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Introduction to Baringa Energy Advisory

A combination of expertise across the full energy value chain complemented by a range of capabilities
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Smart assets
& infrastructure

Customers
& Prosumers

A specialist Energy capability:
A diverse team of economic, operational, digital and industry experts

Transform network assets, access,
management and operation

Transform to enable a decarbonised
energy system and society

support

Energy
businesses

Deliver value to shareholders and
customers enabling a just transition

Mitigate physical and cyber risks
and ensure system resilience
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Complemented by a range of specialists:

Specialist energy and cross-sector experience in the full range of capabilities

Market design and policy evaluation
Policy and regulation ~ Regulatory strategy, cost assessment
and incentive design

Totex and ODI optimisation
Market views and advice
M&A buy and sell side

Commercial
strategy

Transformation design and mobilisation
Operational and process excellence
Programme delivery and recovery

Operations and Org
Transformation

Strategy and value optimisation
Commercial excellence
Sustainability and climate risk

Supply Chain and
Sustainability

Digital strategy and digital operating models
Customer experience and journey design
Industry solutions on market leading platform

Customer & Digital

AL
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Baringa in the Netherlands

A strong local team leveraging 25 years of international experience in energy consulting

({4

Our Rotterdam team of N bower
experienced consultants transaction Purchase
with deep insight in the reports Agreements
Dutch energy market Offshore Scenario
helps you navigate the infrastructure :
challenges of the energy
transition, building on our
international expertise
and successful solutions
from the markets we Connections
work in across Europe, & Flexibility
and beyond.

Digitalisation Hydrogen

studies

Innovation
support

storage
development
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The energy transition is well underway
Renewable power generation has become an important factor

Infeed congestion in The Netherlands
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The energy transition is well underway

Electrification of energy demand has become mainstream

Demand congestion in The Netherlands

Electrification of transport (EV)

Residential and industrial heating
(heat pumps)

Large battery systems

New developments: electrolysis,
data centres, etc.

R ke o

Kortrijk
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Source: www.NetbeheerNederland.nl

7 | Copyright © Baringa Partners LLP 2024. All rights reserved. This document is subject to contract and contains confidential and proprietary information.

Baringa Confidential



Energy Hubs can unlock flexibility needed in the power system

Energy hubs: facilitating local exchange and optimisation of energy

Several studies show: distributed flexibility is needed and energy
hubs are an effective means to unlock that

Local flex solutions can help:

» Reduce need for transport capacity (local generation is
consumed locally)

» Aggregating flex (easier to access/contract for system
operators)

Flexibility

Organising local energy flexibility is nothing new: CDS for
industries, micro-grids, smart grids, local aggregators and
nowadays energy hubs

But local energy cooperation is still not widespread and a bit of

Security of supply a niche

vy, :
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Why are there so few successful energy hubs?

» No clear financial incentives for participants (limited and changing
flex-remuneration)

» Complex and difficult to lift off by local organisations
» Limited trust in incumbent suppliers that could help

» Codes and regulation very much focused on the high-level system
needs, ergo the perspective of incumbent parties

» Initiatives like USEF, LES, Energy Exchange and many other good
groundwork, are still considered ‘demonstration cases’

How do we get the desired value for all stakeholders?

We think three elements are essential for sustainable energy hubs

Governance
Value stacking for a model to give

Operating
model to

solid business case value to all ;
make it work

stakeholders

A LY .
e Baringa
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Key drivers for value stacking in energy hubs: interconnection and hybridization
An interconnected, multi-commodity energy hub brings more value to both customer and system

Trade possibilities on multiple markets Optimize and arbitrate between commodities

» Open to exchange energy with regional, national or even » Hybrid assets, e.g. combination of E-boiler and gas-boiler
global marketplaces for steam production

» Incentives (Local before regional? Green before grey? Etc.) » P2X, X2P systems (heat storage systems, fuel cells)

Equilibrium surfa
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with Changing C
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Governance has to be fitting from
top to bottom

It is like a jigsaw
» Strategic planning, regulation, delivery and policy will

all help or hinder progress on energy hubs to fulfil
their potential

» Governance of energy hubs relates to a range of
complementary areas

» Fitting all pieces together requires a system
approach considering system value as well as
participant value

Policy

Strategic Planning N

Strategic
Spatial Energy
Plan

Planning rights

Centralised Regional
Strategic Energy
Network Plan System Plan

Connections Grid
reform Codes

Building the Hybrid _Grid
Supply chain B Reinforcem.

uolje|n8ay

Plans
Building Securing the Inter-
the skills supply chain connectors

fo;
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Governance and operating models for energy hubs facilitated by Baringa
Focus on system value as well as the prosumer perspective

Energy Exchange (UKPN) Power Potential (UKPN) m ExtenDER (SSEN)

Evaluated different market-based
solutions to enable organisations with
flexible generation connections that
has a risk of curtailment to trade their
likelihood for curtailment. The
objective was to support the delivery
of a low carbon future.

The development and creation of a
regional reactive power market for DERs
connected to the distribution network to

provide dynamic active and reactive

power services for transmission
constraints to the ESO in GB.

Commoditised flexibility
marketplace with domestic DERs
following USEF approach.

Project initiation, market sizing and
support finalisation of project.

Design, simulation and potential trial
of how flexibility propositions will be
enabled (or hindered) under potential
REMA (Review of Energy Market
Arrangements) scenarios.

Baringa Confidential

Flexible Plug & Play (UKPN)

Develop and trial new technologies and
commercial arrangements in order to
connect distributed generation to
constrained areas of the electricity
distribution network.

Dynamic Networks (SSEN)

Investigation and potential trial of a
real-time platform for the
management of residential DSR to
enable faster connections for planned
housing developments.
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A proven operating model: Local Energy Oxfordshire (LEO)

An example project that provides the functions for a Smart Community Energy Scheme (SCES)

Building blocks for SCES

Building blocks for SCES

We have identified 6 simplified building blocks for SCES: » Physical Elements: These encompass the community DERs, the households and the
local businesses

Physical » Facilitating entities: These are the local authorities, the suppliers and the SCES enabler/
elements local convener

Facilitating s » Customer Products: These are what is offered to members of SCES — e.g. generation
entities products installs, PPA’s/ local tariffs etc.

SCES enablin P SCES enabling services: These are services that require the physical elements —
cervices . Social elements e.g. selling/ buying energy, flexibility services etc.

‘ » Functions: This is the aggregator platform which enables the RtM for the physical
elements — e.g. the metering, commes, billing, optimisation etc

The functions are what we are looking at in community . _ _ _

energy platform: what functions must exist to enable the » Social elements: All the social aspects of the above — e.g. recruitment, behaviour,

existence of the SCES? learnings and Energy Champions

vy, :
A
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Value proposition: lllustration of how increased SCES complexity can unlock
increased value proposition — both for the customers and for the DSO

A self-consumption VMPANSs - passive  VMPANS - active LESCO Value propositions accessible

& o . '.- Automation & predictive
o [T\ —\ . NP
m o o i s operation and optimisation
across DSO & TSO
[ § L] agn mgn L ¥ L
i\ 4 ToU optimisation &
agm agm aggregation of DERs to
provide flexibility services
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===
S
' SR Virtual MPAN
e I - Advanced BtM optimisation [aLZE .
- S = (active)
N I .
BtM optimisation Virtual MPAN
(passive)
SCES flavour

Decision point 2: Key: Self-
introducing market Decision point 3: | .
forecasting and R/T scaling and expanding to = Value per customer consumption

control and optimisation LESCO model == Number of customers
functionality EH Network

Decision point 1:
scaling up functionality

to support VMPANSs &
asset stacking
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While energy hubs need value stacking, value stacking at energy hubs requires an
adequate governance and operating model

Opening up the scope of an energy hub beyond power:
Hydrogen P g up P gy y P

» can generate more energy cost savings for individual
customers by adding optimization opportunities

» can reduce overall system costs by creating more flexibility
options which can become available for the system at a
lower price

Power

» can reduce carbon emissions as it can reduce peak demand
by adding storage and buffering options and optimize
energy use on carbon emissions

Heat

But a fit-for-purpose governance and operating model is
essential to unlock the potential of energy hubs

Governance
Value stacking for a model to give

Operating
model to

Demand and supply solid business case value to all make it work

stakeholders
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About the Author

Michiel Dorresteijn, Expert in Energy Systems

Connect with me on LinkedIn:

t+31 682 069 291

e michiel.dorresteijn@baringa.com

Michiel has a track record of more than 15 years in the energy sector, both in policy making as well as in energy consultancy. At
Baringa he combines consultancy assignments with business development in Baringa’s Energy & Resources — Retail, Networks and
Water department. Based in The Netherlands, he specializes in shaping new energy concepts into feasible solutions for the
transition related challenges that both policy makers and market participants may face. Michiel has driven several projects where
a focus on the interaction between grids, system operation, and demand and supply led to actionable market process designs.
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This document: (a) is proprietary to Baringa Partners LLP (“Baringa”) and should not be re-used for commercial purposes without Baringa's consent; (b) shall not form part of any
contract nor constitute acceptance or an offer capable of acceptance; (c) excludes all conditions and warranties whether express or implied by statute, law or otherwise; (d) places no
responsibility or liability on Baringa or its group companies for any inaccuracy, incompleteness or error herein; and (e) the reliance upon its' content shall be at user's own risk and

responsibility. If any of these terms is invalid or unenforceable, the continuation in full force and effect of the remainder will not be prejudiced. Copyright © Baringa Partners LLP 2024.
All rights reserved.
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