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A smarter approach

Behind the hype, there is the reality. The era of smart grids is set to deliver real
improvements. A range of technological innovations are, together, expected to
make possible a step change in grid efficiency, facilitate automation to reduce
cost and improve quality, enable the integrated and optimal use of distributed
and renewable generation, and promote interaction between supply and
demand technologies and between the consumer and the utility that will
provide benefits for both.

But this future comes at a cost and with immense challenges along the way. It
requires substantial capital investment. It means transforming the grid from an
electromechanical system to a fully digital system. Its full potential requires
much to happen on many different fronts. Companies face tough dilemmas on
the timing of investment, choice of technology partners, how to maximise the
cost-benefit to their company as well as the wider grid and society and, last but
not least, the key challenge of delivering the necessary upgrades efficiently and
on time.

PricewaterhouseCoopers can help bring effective rigour and challenge to the
decisions that companies need to make at all stages of smart grid development
and implementation. We have extensive experience of helping companies
assess and roll-out smart grid programmes in all the major power markets
around the world. Our goal is to help our clients deliver on their smart grid
ambitions in a way that gives them maximum value and competitive advantage.

Manfred Wiegand Michael Hurley
Global Utilities Leader Global Energy, Utilities & Mining
Advisory Leader
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Our response to your challenges

Whatever the stage of your thinking and roll-out of smart grid initiatives and wherever you
are in the world, PricewaterhouseCoopers can help give you momentum. Our approach
focuses on the full lifecycle of smart grid initiatives and touches all aspects of what needs
to be considered.

e Strategy and planning - business case development, We help companies address the issues that will be key
alignment of the smart grid plan to organisational to success all the way along the project life cycle — from
strategy and overall project management. optimising the regulatory environment through to roll-out

¢ Technology integration — selection and and maximising the smart grid opportunity post-
implementation of technology and IT solutions to implementation.

support smart grid initiatives.

e Business process readiness — optimisation of critical
processes to ensure the value of smart grid
investment is achieved

e Compliance and risk management - validation of all
compliance/contractual obligations to ensure they are
achieved and managed.

¢ Regulatory and cost recovery — alignment of
initiatives with market, regulatory and stimulus
requirements.

rlc.’\ompliance a“d‘
Sk manageme®

Success factors

Regulatory Strategy Preparation Post
development development P implementation
Programme cost Creating the target Establishing Delivering on target Realising the benefits
recovery operating model programme control to cost
Sustainable operating
Influencing the Creating a vision for Engagement and Supply chain model
regulatory model the future communication management

Building customer
Grant support and Portfolio decisions Delivering the change  Successful transition value
regulatory reporting
Building the Managing the hype
investment case cycle
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Global capability in smart metering and grid modernisation

Netherlands
Smart metering programme
business case analysis and

development.
Norway
Outsourcing of metering,
settlement, billing and debt
collection, relating to smart |
Canada deployment.
Smart metering strategy and
business case, grid
modernisation vision, . .
procurement and negotiations, ~ United Kingdom
and financial modelling for a Smart metering business case France
major utility. development and modelling Smart lmgtermg deployment
experience. Mergers and o analysis in order to secure
acquisitions experience within internal and legal reporting
the metering landscape. production and publication.
Australia
Currently assisting
development of a consistent
national framework for the
rollout of smart metering
— infrastructure across the

I Australian electricity market
to small customers.

United States
Smart metering implementation
programme and transformation
management including
regulatory support, risk

management, scheduling India

support, process design and . Implementation of advanced
related CIS upgrade and 7AUSU’|3_ . metering in distribution
implementation. Supporting the Austrian companies.

government in development of
smart metering regulation.

Germany ——
Advising on implementation
of smart metering and
Implementation of IT
solutions for smart metering.
Issued sector survey — ‘State
of realisation and strategic
implications for the German
utility market’.
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Smart infrastructure industry convergences

The development of smart grids is forming a
constellation of industries gravitating around power
utility companies. This has implications for how
companies identify, select and make the most of
collaboration with partner companies. Speed, agility,
reliability and commonality of vision will all be important
considerations in alliance relationships.

Smart meter
makers

Smart
appliances
Electronics,
white goods,
appliance
makers :
Field network
communications
e.g. process,
integration,
applications,
data/information

Computer
networking
communications
systems

Smart buildings
Home and
commercial energy
management
systems

Wind and solar
energy generation
Utility-scale and
distributed

Clean cars
Pure electric,
plug-in hybrid
electric, and
hydrogen vehicle
automakers

Car batteries
Lithium-ion,
hydrogen, next-gen
technology

Information
technology
Data storage
and software
solutions
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Regulatory development

Developing smart grids and renewing energy networks requires a regulatory regime that
will encourage timely investment and effective programme delivery. Just as smart grids aim
to provide a dynamic and interactive infrastructure, regulatory dialogue needs to be a
two-way process.

Regulators and companies alike are embarking on a Programme cost recovery

journey where the business case roadmap and

incentives need to be clear but, also, where there is the Advising utilities and regulators with regards to
flexibility to allow innovation, make adjustments in the developing the business case for roll out including
light of experience and maximise new opportunities forecasting customer, environmental and operations
along the way. benefits

We help regulators and utility companies alike mitigate

risk and ensure that the design of regulatory frameworks Influencing the regulatory model

is optimised and that they are getting the best out of

them once they are in operation. Supporting companies and regulators in developing the
optimal regulatory regime. PwC can provide regulatory

As utility companies design and deploy smart grid scenario impact analysis and modelling for a variety of

projects, they need to understand the best approach to regulatory options.

maximising full cost recovery of the investment. PwC
can help utility and power companies interact with
regulators and governments on: Grant support and regulatory reporting

Evaluation and support to optimise use of government
grant programmes. Assistance with periodic utility
reporting requirements to external parties, addressing
project performance and compliance with regulatory
mandates.

Regulatory development checklist

What is the best design for the regulatory
model?

Do you know the options and the impacts
on your business?

Are you able to influence the process
effectively?

How will this change the game?

Post
implementation

Regulatory
development

Strategy
development

A smarter approach Preparation
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Strategy development

Developing a smart grid demands a strategic vision that covers a wide compass. Smart

metering is a key starting point but a smart grid involves much more. Among other things,
it involves laying new advanced high-voltage transmission lines, modernising substations
and gathering and managing prodigious amounts of data. It means forming new alliances

and charting a strategic course in a world of convergence.

Companies need to evaluate their operational and
regulatory landscape and have a clear vision of the end-
destination they want to reach and what target operating
model they want to develop. This means understanding
the reality and the potential of new interactivity across a
myriad of different interfaces — between the world of
power utilities and technology, energy storage,
distributed large- and small-scale renewable energy,
electromobility, telecommunications, home and business
appliances and energy management.

Strategy development checklist

What does your organisation and operating
environment need to look like to be ‘smart
enabled’?

Which elements of your portfolio do you
want / need to invest in?

Is there aligned and central coordination?

Do you have a rigorous business plan that
can flex with the changing scenarios?

How are you planning to engage with
customers?

What alliances do you need?
What are your roll-out options?

Do you understand your customers well
enough?

What does success look like?

Regulatory
development

Strategy

A smarter approach

development

Target operating model design and
implementation

We have experience throughout the utility value chain
and understand the business challenges utilities face
before, during and after smart meter and smart grid
deployment. We can help design the operating model,
lead the implementation and ensure that together we
‘make change stick’.

Smart grid road map

Our global practitioners have experience in the smart
meter and smart grid marketplace. We can build a
future state road map that combines the current state
with the optimal smart, corporate information systems
and ERP solutions.

Investment and business case

We can help build business case models which
represent the true capital project risks and issues,
operating models, and regulatory / cost recovery
scenarios using proven and robust methodologies and
tools.

Post

Preparation implementation
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Smart grid and smart metering implementations are potentially highly complex in their own
right and come layered on top of an already challenging capital investment, stakeholder
and consumer environment. There are substantial risks to the success of smart grid
programmes. Getting the foundations right through good preparation is key.

On the capital programme side, there is potential, like all
capital projects, for timescales to slip and costs to get
out of hand. Having effective programme control is all
the more important given that the cost-effectiveness and
programme delivery of smart grids is highly dependent
on a multi-stakeholder landscape.

Effective preparation involves strong engagement and
communications with stakeholders. For example, PwC
climate change research is beginning to show that there
is a great deal more complexity in getting consumers to
act differently around climate change than was first
thought. Simply providing the infrastructure may have
very little impact on behaviour and energy consumption.

Preparation checklist

Do your systems support the data and
billing requirements?

How will you control such a complex
programme?

What form of governance do you need and
which stakeholders need to be involved?

Which partners will you work with?
Is your testing rigorous and analysable — do
you understand the questions you are

asking?

Do you have a staff engagement and
education policy?

What propositions will you offer to
customers?

How will you engage the media and prepare
them?

Regulatory
development

Strategy

A smarter approach
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Programme management and programme
assurance

Our capital projects services provides scheduling, PMO
and dispute analysis services.

Business transformation

We can advise and help implement programmes to
deliver the real and lasting business and organisational
changes that need to happen if you are to maximise the
opportunities presented by smart metering and smart
grids.

Customer engagement
Design and implementation of customer outreach

strategies to increase customer uptake of smart tariffs
and home energy management tools.

IT systems upgrade

We can help with SAP and Oracle based system
implementation.

Post
implementation

Preparation
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Roll-out

Delivering a smart grid programme on time and to budget is a vital part of any successful
roll-out. For utility companies, the choice of partners, technologies, procurement and
contracting strategy will all be key factors in dictating success or failure. For governments
and regulators, the commercial design of the programme needs to maximise the potential
for additional innovation while also ensuring that baseline objectives are met.

Smart metering and smart grid projects entail a range of
specific risks in addition to those encountered in the
roll-out of any large capital programme. For example, in
smart metering there is the uncertainty about the ability
of the technology to scale. In the wider development of
smart grids, there are considerable planning and
environmental hurdles to overcome.

PricewaterhouseCoopers brings a breadth of experience
of large capital projects, deep utilities sector
understanding, public sector programme management,
public-private procurement, sustainability & climate
change, management consulting, IT security, and
regulatory economics to mitigate risk and advise you on
the roll-out and delivery of smart grid programmes.

Roll-out checklist

Do you have the data required to manage
the roll out?

Do you understand the impact of the
transition on your business?

How will you ensure that your deliverables
arrive on time and to quality?

How many waves of installation will you
need?

How will you transition customers to new
products?

Who will manage your suppliers?

How will innovation be allowed to influence
the programme?

What is your media relations strategy?

Regulatory
development

Strategy

A smarter approach
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Delivering on target and to cost

Our capital projects services team is on hand to provide
analysis of project change management processes and
quantifies the impact of complex schedule and scope
changes.

Supply chain selection and management

Identifying system and process limitations. Developing
improvements across supply chain processes and
technology.

Managing the hype

Managing expectations and keeping your feet on the
grounds needs to be an important part of the roll-out of
smart meter and smart grids. There is a real danger of
some stakeholders overhyping the ‘smart revolution’
and others being ready to jump on any shortcomings.

Post

Preparation implementation
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The biggest factor in your success post-implementation will be what you do during
implementation. Utilities need to understand the level of complexity they face goes far
beyond just new meters and sensors. Companies have to be ready to capitalise on the
real-time management of information that is capable of monitoring everything from power
plants to customer preferences and appliances while balancing the supply and demand of

electricity of existing and new generation.

Not only are there the new technology challenges but
there are also important issues concerning cyber
security, data protection and an evolving, and
increasingly sophisticated, customer environment. This
is truly a holistic change for the entire industry.

The biggest change will be the impact of the smart grid
on the boundaries of the sector. Already, we are seeing
multiple smart grid convergences such as automobile
manufacturers with utility companies and networking
companies with utilities. Smart grid infrastructure will be
a composite of many industries and be built out through
their interrelationship and convergence. Again, this
brings us back to preparation — companies that
capitalise most post-implementation will be those that
identify their roles and opportunities early and have the
right alliances in place from the start.

Post-implementation checklist

How do you protect your customer base
from competition?

What approaches will you take to help
customer realise the benefit?

How will you realise the value of the
knowledge you have gained?

Can you demonstrate that the programme
has delivered the promised benefits?

How will you use all this rich new data?

Do you have the necessary security and
data protection measures in place?

How will you maximise customer benefit?

Regulatory
development

Strategy
development

A smarter approach

Capitalising on benefits

Benefit tracking tools to validate benefits are captured
and business process changes are optimised.

Managing to target operating model

Project O&M assessment to confirm sustainable levels
of system issues and FTE’s to operate system to growth
targets.

Delivering customer value

Design customer outreach process to maximise
response to customer offerings and customer benefits
of smart metering system.

Post

Preparation implementation
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Pacific Gas and Electric —
smart metering implementation
programme

Background

PricewaterhouseCoopers is involved in
North America’s largest smart metering
roll out. Pacific Gas and Electric (PG&E)
has already deployed 3.5 million gas and
electric smart meters throughout
Northern California and is tasked with
delivering 10.2 million smart meters in a
US$2.2bn five year programme to 2012.

PwC holds a major consulting role on the
project including participation in all
executive steering committee
discussions and contribution to eight
distinct work streams, including key
areas such as programme management
office (PMO) process and controls
design, business process design, and
deployment of real-time cost and
customer impact metrics. We highlight
the PMO element of this work below.

The smart metering project required
integrating multiple work streams and
stakeholders through a strong,
centralized project management body to
manage programme scope, schedule
and budget.

Our approach

PwC provided an integrated quality
assurance and process design team
which reviewed PMO processes and
procedures across nine functions
(organisational design, financial
management, communications and
reporting, supply chain, schedule
management, issue and risk
management, procurement and contract
management, scope management, and
systems and technology). The PwC team
leveraged their understanding of the
utility and smart meter project culture to
design and implement PMO processes
and control improvements that fitted with
the needs of the project and the project
team.

Deliverables and client benefits

The project demonstrated strong PMO
capability to the utility regulator, and has
been able to operate and manage scope,
schedule and budget to meet project
goals. The PwC team has operated with
a collaborative focus and is able to make
real time process change, necessary for
the project considering the customer,
utility and state implications of project
issues.

Australian national smart
metering programme

Background

Australia’s National Smart Metering
Programme is one of the major
international programmes to roll-out
smart meters to small customers.

A range of distributor, retailer and
consumer stakeholder interests come
together in the National Stakeholder
Steering Committee.

Our approach
PricewaterhouseCoopers was selected
to provide programme management
services based on our excellent
reputation for managing complex reform
programmes that require effective
programme and stakeholder
management with organisations that
have strong competing interests.

Deliverables and client benefits

Five work streams are moving forward
covering business requirements,
business procedures, regulation, pilots
and trials and NEM procedures testing
framework. Key deliverables so far
include a regulatory architecture for
smart metering, a draft smart metering
infrastructure minimum functional
specification, draft changes to the
National Electricity Rules, draft terms of
reference for a cost recovery review by
the Australian Energy Markets
Commission, advice to the government
on the impacts of smart meter services
on the new National Energy Consumer
Framework, and initial process maps for
changes to NEM Procedures to support
interactions between distributors and
retailers.

The multi-stakeholder context is
producing different views on who will
control the provision of smart metering
services, infrastructure performance
levels (e.g. data communications), and
whether the rollout of meters should be
market driven by retailers rather than
imposed by regulation through a
distributor led rollout. A recent
independent survey conducted by AEMO
(the contracting body) of programme
participants found that a complex
programme was being well managed
particularly in view of the strong tensions
between distributors

and retailers

Developing a corporate strategy
for smart meter roll-out

Background

A German utility company with nearly
1.2 million meters launched an initiative
to put smart meters in every household.
The implementation was designed to
fulfil regulatory requirements but, also,
the company wanted to coincide it with
the centralisation of all tasks related to
metering and smart metering in the
parent company.

Our approach
PricewaterhouseCoopers worked with
the company to look at how smart
metering could best be rolled out in the
context of different customer needs in a
liberalised market. We developed
customer-specific business models for
smart metering as well as defining the
different organisational models that the
company could develop for their
implementation.

Alongside this, we supported the parent
company in its discussions with
subsidiaries with regard to the
centralisation of tasks, as well as
advising on the legal and technical
implications of the existing regulatory
requirements and the strategic options
open to the company in fulfilling them.

Deliverables and client benefits

e Evaluation of the relevant market
sectors, including forecasts of the
impact of competition on supplier and
customer numbers.

e Development of business models for
combining the two market roles of
energy supplier and smart meter
operator.

e Assessment and evaluation of the
technological options available to the
company in terms of meter
infrastructure, communication
infrastructure and IT systems.

e Examination of the specific expected
impact of a smart grid on electric
mobility.

e Evaluation of customer demands for
new technological solutions such as
electric vehicle charging and smart
home solutions and support for the
development of products in response
to these technological possibilities.

By providing a comprehensive approach,
we contributed to the successful
development of the company's smart
metering strategy and helped create the
framework for its successful
implementation.
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Do you have a clear vision of your smart grid opportunities and how they will
translate directly into real, tangible gains for you?

Is the regulatory framework optimised for smart grid development or is there a need
for a different framework accommodating more appropriate commercial models?

On both the strategic and the regulatory fronts, have you conducted robust scenario
planning and modelling to test the validity of your assumptions, planned course of
action and return on investment?

Do you have a clear road map for your smart grid roll-out?

Have you identified the convergence alliances that you need to forge and have you
got the right joint working arrangements in place to make the most of collaborative
opportunities?

Have you got a programme in place to engage strongly and effectively with the many
stakeholders involved?

Do you have effective and robust capital programme management and control
mechanisms in place?

Have you got a smart grid transformation programme for your own organisation so
that your own business is smart-enabled and ready to maximise the opportunities
that a smart grid presents?

Are you confident that your customer relationship strategies will ensure that the
customer experience is a positive one and not one that falls victim to smart grid
hype?

Have you taken the steps to make your smart grid implementation cyber-data- and
physically-secure?
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Global Contacts

Manfred Wiegand

Global Utilities Leader

+49 201 438 1517
manfred.wiegand@de.pwc.com

Michael Hurley

Global Energy, Utilities & Mining Advisory Leader
+44 20 7804 4465

michael.hurley@uk.pwc.com

Territory Contacts

Africa

Mark Ally

+27 11 797 5049
mark.ally@za.pwc.com

Jan Gey van Pittius
+27 11 797 5331
jan.gey.van.pittius@za.pwc.com

Australasia

Brian Gillespie

+61 7 3257 5656
brian.gillespie@au.pwc.com

Darren Smith
+618 9238 3240
darren.a.smith@au.pwc.com

Harry Koller
+612 8266 8761
harry.koller@au.pwc.com

Austria

Gerhard Prachner

+43 1 501 88 1800
gerhard.prachner@at.pwc.com

Erwin Smole
+43 1 501 88 2928
erwin.smole@at.pwc.com

Bernhard Haider
+43 1 501 88 2900
bernhard.haider@at.pwc.com

Belgium

Bernard Gabriels

+32 3 259 3304
bernard.gabriels@be.pwc.com

Canada

Penny Rae

+1 403 509 6371
penny.rae@ca.pwc.com

Brian Pawluck
+1 604 806 7581
brian.k.pawluck@ca.pwc.com

Janet Rieksts-Alderman
+1 506 653 9459

janet.a.rieksts-alderman@ca.pwc.com

China

Gavin Chui

+86 10 6533 2188
gavin.chui@cn.pwc.com

Hongbin Cong
+86 10 6533 2667
hongbin.cong@cn.pwc.com

Denmark

Per Timmermann

+45 3945 3945
per.timmermann@dk.pwc.com

Finland

Juha Tuomala

+358 9 22 801 451
juha.tuomala@fi.pwc.com

France

Philippe Girault

+33 1 5657 8897
philippe.girault@fr.pwc.com

Germany

Martin Bork

+49 211 981 7288
martin.bork@de.pwc.com

Christian Hahn
+49 30 2636 1226
christian.hahn@de.pwc.com

Greece
Socrates Leptos-Bourgi
+30 210 687 4693

socrates.leptos.-.bourgi@gr.pwc.com

India

Kameswara Rao

+91 40 2330 0750
kameswara.rao@in.pwc.com

Ireland

Denis O’Connor

+353 1 792 6288
denis.g.oconnor@ir.pwc.com



Italy

John McQuiston

+390 6 57025 2439
john.mcquiston@it.pwc.com

Latin America

Jorge Bacher

+54 11 5811 6952
jorge.c.bacher@ar.pwc.com

Argentina

Marcelo lezzi

+54 11 4850 6816
marcelo.liezzi@ar.pwc.com

Brazil

Mauricio Girardello

+55 11 3674 2469
mauricio.girardello@br.pwc.com

Chile

Rafael Ruano

+56 2 940 0181
rafael.ruano@cl.pwc.com

Middle East

Ismail Maraqga

+962 6 585217
ismail.maraga@jo.pwc.com

Netherlands

Aad Groenenboom

+31 26 3712 509
aad.groenenboom@nl.pwc.com

New Zealand

Craig Rice

+64 9 355 8641
craig.rice@nz.pwc.com

Norway

Ole Schei Martinsen

+47 95 26 11 62
ole.martinsen@no.pwc.com

Stéle Johansen
+47 9526 0476
staale.johansen@no.pwc.com

Russia & Central and Eastern Europe
Dave Gray

+7 495 967 6311
dave.gray@ru.pwc.com

John Wilkinson
+7 495 967 6187
john.wilkinson@ru.pwc.com

Singapore

Paul Cornelius

+65 6236 3718
paul.cornelius@sg.pwc.com

Spain

Gonzalo Sanchez Martinez
+34 946 022 534
gonzalo.sanchez@es.pwc.com

Sweden

Martin Gavelius

+ 46 8 555 335 29
martin.gavelius@se.pwc.com

Switzerland

Ralf Schlaepfer

+41 58 792 1620
ralf.schlaepfer@ch.pwc.com

United Kingdom

Anthony Morgan

+44 20 7213 4178
anthony.j.morgan@uk.pwc.com

Qadir Marikar
+44 20 7213 2165
gadir.marikar@uk.pwc.com

Steve Randle
+44 20 7213 3652
steve.randle@uk.pwc.com

Duncan Michie
+44 20 7804 7394
duncan.michie@uk.pwc.com

Stephen Knight
+44 20 7212 3427
stephen.p.knight@uk.pwc.com

Dennis Mahoney
+44 (0) 20 7212 1664
dennis.mahoney@uk.pwc.com

Ross Hunter
+44 20 7804 4326
ross.hunter@uk.pwc.com

United States

Stephen Lechner

+1 415 498 6596
stephen.p.lechner@us.pwc.com

Daryl Walcroft
+1 415 498 6512
daryl.walcroft@us.pwc.com

Matthew Labovich
+1 703 918 3649
matthew.labovich@us.pwc.com

Further information

Olesya Hatop

Global Energy, Utilities & Mining Marketing
+49 201 438 1431
olesya.hatop@de.pwc.com
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PricewaterhouseCoopers (www.pwc.com) provides industry-focused
assurance, tax and advisory services to build public trust and enhance
value for its clients and their stakeholders. More than 155,000 people in
153 countries across our network share their thinking, experience and
solutions to develop fresh perspectives and practical advice.

PricewaterhouseCoopers refers to the network of member firms of
PricewaterhouseCoopers International Limited, each of which is a
separate and independent legal entity.

The Global Energy, Utilities and Mining group (wWww.pwc.com/energy) is
the professional services leader in the international energy, utilities and
mining community, advising clients through a global network of fully
dedicated specialists.

Please visit us at: www.pwc.com/energy
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