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It may be hard to make money from smart heat pumps today, but the signs are that ‘smart’
will be an important part of heat pumps’ future. All of Europe’s top five energy companies
(GDF, EDF, E.ON, RWE, Enel), plus several others (e.g. Vattenfall, Fortum, SSE, British
Gas) are already engaging in smart projects involving heat pumps, and we provide some
case studies in this White paper.

To Delta-ee, the direction of travel is clear. Smart heat pumps will be a key component of the
long term future of heat pumps, driven by the value they can bring to the electricity market —
and, if flexible tariffs are rolled out beyond some Nordic countries, the value they can bring to
the customer as well.

There are different types of company that will be trying to capture value from smart heat pumps.

Figure 1: Types of companies who will be trying to capture value from smart heat pumps
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Heat pump manufacturers stand to gain through the greater market opportunities available to them if
they are ‘smart-ready’. This opportunity could be significant if the smart operation of heat pumps
brings with it attractive customer propositions — as are emerging in the Nordic region, and as we
expect to emerge over time in other markets. HEMS and BEMS companies can also gain value
through new market opportunities to use their technologies as the intelligent link between the energy
system and the demand side.

It's the value that ‘smart’ heat pumps bring to the electricity industry that we focus on in this
Whitepaper.

Aside from parts of the Nordic region, it's not always easy to extract value from ‘smart’ heat pumps
today. Hence, most of the activity is at the early stages, mainly involving small-scale pilot projects,
though with some commercial roll-out of smart electric heating by Finnish utility Fortum, and also
Vattenfall in Germany.

But smart heat pumps are not just an R&D plaything for energy companies. If you examine the
mainstream investor presentations of two European giants, it is clear that they understand
opportunities from working with large numbers of distributed assets such as heat pumps. One of
E.On’s main focuses is to deliver “service-based business models and virtual combination of
distributed assets”. RWE plan to increase “investment in energy services in Germany”, particularly for
“special products such as virtual power plants”. Smart is certainly on the agenda, and it is clear that
heat pumps have a role to play.
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So why is ‘smart’ important to these energy companies? They are facing several challenges — and
some opportunities - as they move to a low carbon future.

Energy company problems and opportunities —and how heat pumps can help

The table highlights the role ‘smart’ heat pumps can play for energy companies

Problem / op

Electricity retailers face increasingly volatile
wholesale electricity prices due to intermittent
generation such as wind. Huge spikes in prices
can be followed by negative power prices

Heat Pump solution

HP operating times can be influenced according
to fluctuating energy prices — delivering running
cost savings for the end user (if they have flexible
tariffs) or increased margins for the retailer

Aggregators, often independent and emerging in

several European markets, require flexibility in
demand to sell their packages of aggregated
‘negative demand’ and distributed generation on
energy markets

Smartly operated heat pumps provide demand-
side flexibility which can form part of an
aggregated load to trade on energy markets

Distribution Network operators need to avoid
the costs of new grid infrastructure, for example
to support demand peaks from loads such as
heat pumps and electric vehicles, or manage
export from PV

The smart operation of heat pumps can for
example, reduce peak demand, or increase the
self-consumption of PV

System operators face an increasing challenge
to balance generation (less predictable, more
intermittent) and demand (peak demand is
growing more rapidly than average demand in a
number of markets).

Smart operation of heat pumps provides an extra
source of flexible demand for system operators

We have identified five case studies of using ‘smart’ heat pumps to solve utility problems. These are:

1. Vattenfall Europe: Energy retailer capturing energy market value through influencing the
operating times of many HPs within a Virtual Power Plant, delivering greater margin to its

retail business

2. Customer-Led Network Revolution: Distribution Network Operator (Northern Power Grid)
testing ways to managing distribution grid congestion and energy retailer (British Gas) testing

the best ways to get demand-side flexibility.

3. Entelios: Independent aggregator already making money from trading flexible loads on
energy markets — in some cases including air conditioning.

4. PowerMatchingCity: Using hybrid heat pumps to offer flexibility for retailers and network

operators.

5. Enel Green Power: Smart control of heat pumps to manage the impact of PV on distribution

networks.

These case studies are described below in further detail.
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Case Study 1. Vattenfall Europe: Energy Supplier capturing energy market value
through influencing the operating times of many HPs within a Virtual Power Plant

Vattenfall Europe’s Virtual Power plant (VPP) was developed in response to increasing volatility of
power prices on the German market caused by the increasing penetration of wind. The VPP captures
value through influencing the operating times of heat pumps and CHP plants according to power
prices.

Vattenfall VPP: Structure Vattenfall Europe began by retrofitting control
technology onto its own and third party commercial-
€ scale assets, but is now extending to residential scale —
Wholesale Power Market because a large number of small assets create

greater demand-side flexibility.

ﬂVA"ENFALL < Vattenfall has developed its own (non-proprietary)

control centre specification for the required capabilities of heat pumps
in the VPP — manufacturers complying with the

/ / specifications receive the “VHP Ready” label. Stiebel
Eltron was the first heat pump company to receive the

I label — but more manufacturers are encouraged to join.
i o cHP ' ,
/

i1 Ay > 4 The risk for HP manufacturers in investing in developing

v the required control capability is that Vattenfall’s
specification will not necessarily be a blue-print for a
wider industry standard. However, heat pump companies stand to gain valuable learning
experience, as well as increased sales (over 100,000 housing units are currently under Vattenfall's
VPP control). The attractive customer proposition could encourage significant growth in HP
sales — Vattenfall's model is to install the asset for free and tie the customer into a long-term
preferential rate heat contract.

Case Study 2. Customer-led network revolution: Network company and energy
supplier testing ways to managing distribution grid congestion

This demonstration project (funded by the UK Low Carbon Network Fund) has been led by the
Distribution Network Operator (Northern Powergrid) with the Energy Supplier (British Gas) to test the
application of smart grids on the distribution network.

R The project includes 1,000 heat pumps as
NORTHERN
( Customer-Led Network ‘me'j;’ well as electric vehicles and other
Revolution British Gos microgeneration in 14,000 homes &
businesses. Neura’s ‘smart-ready heat

NEURRA pumps’ have been chosen for use in the
pilot because they are considered to be
well-suited to accepting and responding to
third party control signals with no
interventions required to the heat pump
control system. Different mechanisms to influence operating times are being tested — from price
signals to direct control.
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The project is still on-going — a key outcome is to understand the customers. This will provide
valuable learning experience about how to engage customers, which is critical to the success of
demand response projects.

e How to engage customers — what propositions will attract them?

e How will customers react to third party control?

¢ How much flexibility can customers provide — and which control mechanisms are most
effective?

Case Study 3. Entelios: Dedicated demand response company already making money
from trading aggregated flexible loads on energy markets

Germany-based Entelios aggregates controllable electrical loads and decentralised generating plants
belonging to commercial and industrial energy users, capturing value through trading the flexible
loads on power markets (either itself, or on behalf of energy companies, sharing the captured value
with the customer). While HVAC is a small part of Entelios’ current business, it is an important
building block in the development of aggregated loads.

This is not a pilot

@n‘ehos 7 5. || Building Energy | —" project — it is already a
o _bl % Management |  _ o Air-Cor commercial business.
Network Operation [ g System Units The next step is to roll
Centre [ out the model in other

markets and
potentially with
smaller-scale assets, which could increase the flexibility of the aggregate-able loads. Keeping the
customer happy is a critical concern, and one key aim for Entelios regarding the use of HVAC in
demand response, is to better understand how much temperature change a customer will accept.

Case Study 4. Power Matching City: Using hybrid heat pumps to manage grid peaks

Power Matching City is a demonstration project in the Netherlands which has already been running
for more than 5 years. It is supported by the utility Essent, and aims to use demand-side resources
(including hybrid heat pumps and micro-CHP) to manage peaks in the grid, and address
supply/demand imbalances.

Condensing boilers have been replaced with hybrid HPs in 12 homes. Hybrid heat pumps were
chosen because of their contribution to demand-side flexibility - their ability to switch between heat
sources means that electricity demand can be reduced without impacting on end-user comfort.

A range of mechanisms for influence/control of the HPs is being tested — from flexible Time of Use
Tariffs to Virtual Power Plant operation, with developed “powermatcher” technology as the control hub
for the system. Essent’s current role in the project is developing possible customer propositions to
test which will engage customers and provide maximum flexibility.

SBE Watchinglity] <ssri”
ove gL
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Case Study 5. Enel Green Power: Smart control of heat pumps integrated to manage
the impact of PV

Enel Green Power has partnered with home automation company There
Nz Enel Corporation (from Finland), and are now selling There’s Virtuoso Service across in
% Italy. The Virtuoso Service is a smart control system which links the home and the
energy market — it controls the operation of PV and Heat Pumps according to
l._here energy prices, delivers energy savings to customers, and is a way to manage the
‘ impact of escalating PV installations. There Corporation is also working with
Fortum in the Nordic markets.

Green Power

In the future we expect that influencing the timing of heat pump operation for the wider
electricity system will be standard practice. By 2020, 15-20% of annual installations could be
‘smart’, and the value to the energy system could be in the order of 100s of millions of euros
per year.

Heat pump manufacturers need to balance their efforts between focusing on the ‘here and
now’, where ‘smart’ is largely not yet valued, to preparing themselves for a future when
smart capability is an essential part of their product’s functionality. Companies involved in
some of these early pilot projects are preparing themselves well for the future.

For more information on Delta-ee’s heat pump research, contact.
Lindsay Sugden (Research Manager — Heat Pumps)
Email:

Tel: +44 (0)131 625 1006.
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In-Depth Reports: Analysing the top
business opportunities in heat
pumps

Subscribers have the opportunity to influence

which topics we cover in the Service. Current
and planned reports include the following

Hybrid Heat Pumps

Domestic Hot Water Heat Pumps

Gas Heat Pumps

Heat Pumps in Smart / Demand Response
Applications

Heat Pumps combined with PV

High Temperature Heat Pumps

Heat Pumps with Alternative Refrigerants
Innovative Sales & Marketing

Customer Propositions

Market Analysis & Forecast Reports

Subscribers have the opportunity to influence
which markets we cover in the Service.
Current and planned reports include the
following:

France

Germany

UK

Sweden

Denmark

Switzerland

Japan

Italy, Netherlands, Poland or Czech
Republic

Inquiry Service
The Service includes free access to the heat

pump research team to respond to your specific
needs. For example:

Discussing the implications for your
company of any of the Service findings
Answering your questions on a particular
technology, market or policy

Carrying out bespoke additional research
on a topic which is important to you but
which is not explicitly covered in the
Service

Regular Briefing Notes & Webinars

Contents can be influenced by subscribers -
subscribers can request insight into particular
topics from a conference, for example, or
inform us of which specific policies or markets
are most critical to them. Examples of briefing
note topics include:

Event Summaries - providing the key
messages, products or trends from major
conferences, exhibitions or meetings
Regular Policy Updates & Analysis on the
impact of European and national legislation
Subscriber-only webinars on, for example,
key messages from an in-depth report
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Benefits for utilities

Identify the best heat pump business opportunities, and how to capture value
from them

Identify emerging products suitable for your market

Understand implications of technology trends for your market, customers and
business

Learn from other markets and players

Ensure that you know what to expect from the future HP market and get no
surprises

Benefits for manufacturers

Identify the best HP business opportunities, and how to capture value from
them

Understand how to position your product on the market, and which products to
target at which markets

Understand your competitors — how can you differentiate yourself

Get an unbiased perspective on heat pumps in comparison to other competing
heating technologies

Understand how utilities look at HPs — what opportunities can they bring?

Benefits for policy makers

Get an unbiased perspective on how HPs can help to deliver your targets, in
comparison to other competing heating technologies

Get an independent expert view on heat pump technologies & products, and
understand the implications for how heat pumps can be applied market
Learn from policy design in other markets

Have a reliable info source with two feet in the European HP market

Subscription Details

The Service is available by annual subscription. Please contact us for information on pricing options.

For further information please contact:

Andy Bradley, Director of Business Development
Andy.Bradley@delta-ee.com

+44(0)131 476 4259

www.delta-ee.com
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