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* Why heat is important
* How the Government’s Heat Strategy considers
we might address the greatest challenges
* Focus on two issues -
Heat research priorities
Heat metering under Renewable Heat
incentive schemes
* Conclusions and Questions




Because climate change has not
gone away

Ending Its Summer Melt, Arctic Sea Ice Sets a
New Low That Leads to Warnings

The apparent low point for 2012 was reached
Sunday, when sea ice covered 24 percent of
the surface of the Arctic Ocean, down from the
previous low of 29 percent set in 2007.

New York Times, September 19, 2012

Race Is On as Ice Melt Reveals Arctic
Treasures

At stake are the Arctic’s abundant supplies of
oil, gas and minerals that are, thanks to
climate change, becoming newly accessible
along with increasingly navigable polar

NepplossisngsSeptember 19, 2012
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..... because heat is the single
biggest consumer of energy
in the UK, and it’s mostly
fossil fuel
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...because demand is “peaky” i
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......because heat is local even if
fuel supply is national
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Renewable heat
in individual
buildings

Replacing fossil fuel based heating systems with alternative
such as heat pumps and biomass boilers

Heating
networks using
a low carbon
heat source

Generating heat for an area more centrally, from sources
such as large scale heat pumps and supplying it to buildings
and homes via pipes and heat exchangers

Creating a low

b id
S R Either injecting biomethane into the existing gas grid to

replace natural gas, or building a grid that can use hydrogen

using low
carbon
electricity grid

CHANGE
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On 29t March this year, we set out the ks
Government’s overall strategy for heat... . & CLIMAT Rt i

A Strategic Framework for Low
Carbon Heat in the UK

The full document can be found on the DECC Website at: www.decc.gov.uk




Government’s strategic framework ENERGY
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for low carbon heat in buildings

Time
o
Potential for low carbon heat networks in denser urban areas where g
limited space for heat pumps and storage to help with grid balancing may 5
be a major barrier to building level renewables e
5
0
In all locations and Suburban areas transform later
building types, drive High efficiency condensing boilers should c
G [T G ETGED D IETYEE T VA remain a useful transitional technology into the 2030s, g
as possible through but will be gradually squeezed out as penetration of low 2
thermal efficiency, carbon heat networks and building level a
smart meters and solutions increases
heating controls.
High heat pump penetration faces fewer barriers in buildings that are not ©
closely clustered, starting with buildings off the gas grid which are more &

likely to be using relatively expensive, high carbon forms of heating such
as heating oil



— @ The Challenge @ Low carbon solutions —— @ Next steps

Industry

192 TWh/y J . i ) \ Use the Energy Intensive Industry package to support electricity

Heat demand

intensive industries in the short term

Begin now to target UK Government support for innovation —
and efforts on influencing international innovation — at

technologies such as industrial CCS, electrolysis and advanced
bio which are likely to be critical to decarbonising UK industry

m— S0lid

From around the end of this decade, begin to use targeted
financial support to remove barriers to fuel switching at specific
UK industrial sites with the highest emissions

Target ongoing support through the RHI at bio-CHP and biomass
boilers for industrial heat between now and 2030, and at
electrification in the long term.

Up to 70% decarbonised by 2050

Urban areas

By the next parliament, develop our evidence base on

and begin measures to facilitate heat networks as a
possible alternative to heat pumps in dense urban
areas.

Heat demand

Rural areas

Buildings

520 TWh/y

@ In this parliament, target support for renewable heat on
commercial buildings and off-gas grid homes. This will maximise
cost effectiveness, develop the supply chain and allow energy
efficiency to bed in.

Develop a package of financial, regulatory and fiscal/market
measures to secure large scale deployment of heat pumps in
homes from 2015.

Commercial
121 TWh'y

Complete decarbonisation by 2050

Oil 2020 . 4 million
Renewables homes

Suburban
buildings

v
e
=

Target

Heat Pumps
focus on rural areas

Prioritise energy efficiency and behaviour
change meésures Overlthe comlng Heat pumps and district heating
decade — with all practical cavity wall and spread to suburban areas
loft insulation installed by 2020.



Maximising impact of existing DECC
pO“CiES Policies developed separately will come together for

consumers and supply chain

Renewable Heat
Incentive (Domestic)

e Summer 2013

Smart Green Deal
Meters and ECO
e Winter 2014 e Early 2013

Feed-In Tariffs
e April 2010
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In 1970, less than a third of homes had central heating — see graph below.
By 1990, this had risen to four fifths and, by the turn of the century, to more
than nine out of ten homes. By 2008, only 4% of the housing stock had yet
to install this one time luxury.
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Households: millions
Great Britain’s housing energy fact file, prepared for DECC, September 2011 11



Speed in change of heating solutions
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Graph 6d: Ownership of condensing and combi boilers (%)

Over 98% of the 1.5m boilers installed each year now are condensing boilers

Great Britain’s housing energy fact file, prepared for DECC, September 2011 12



Understanding Heat - The National Household
Model

DECC’s National Household Model - tool for the
assessment of potential impact of different policy
scenarios — estimated delivery in October 2013

A dynamic micro-simulation of the entire building stock
Initially limited to housing, based on English Housing
Survey data but will extend to National Energy Efficiency
Database

An energy module based on SAP/BREDEM methodology
A take-up module based on the latest research
Identifies which homes will come forward to change
their heating system associated with different triggers
Technology choice is established based on suitability and o—
sizing in line with different scenarios.

A flexible policy tool

All the variables can be adjusted for different policy
scenarios




The National Heat Map

LAYERS LAYOUT HEAT LEGEND FEPORT

Centre! (51.516,-0.094747)
Radius: 418 m
Area: 547779 m2

NHM HE

| repcar
Update Report Export to CSY

Host Demand Chart

The National Heat Map is a comprehensive spatial plan of heat demand density, equipped with a
range of tools to help developers and planners identify priority areas for low carbon heat projects.

http://ceo.decc.gov.uk/nationalheatmap




Technology Innovation Needs Assessment
Research Framework - national

* Aim to identify and value the key innovation needs of specific low carbon
technology families to prioritise public sector investment.

* Heat TINA just published — focuses on heat pumps, heat networks and heat storage

* Heat innovation could reduce UK energy system costs by £14-66bn to 2050, with
heat storage also offering additional value by enabling other system adjustments.

ey
technologies

institute
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1
http://www.lowcarboninnovation.co.uk/working_together/technology focus_a reas/héat/



Why these three?

* Heat pumps are a potentially very cost-effective means of delivering heat with
low or zero GHG emissions

* Heat pumps also can accommodate a variety of electricity generation sources
* Heat storage and heat networks can be integrated into the energy system to
ease balancing requirements related to the very “peaky” nature of heat demand

We estimate potential 2050 deployment levels of:

Heat pumps: 70-240GW (100-340TWh)
Heat networks: 10-95GW (20-200TWh)
Heat storage: 6-190GW

Dependencies: Extent of demand reductions,
the availability of biomass, and the balancing requirements of the electricity system

16



Heat storage

“Innovation in advanced (daily) heat stores, large-scale heat extraction technologies, and
installation processes offer the bulk of the potential, with estimated system cost savings
to 2050 of £3bn (£0.5 — 11bn), split fairly evenly across daily and inter seasonal storage.

Moreover, the additional enabling value is estimated to be at least of the same order of
magnitude.”

“Critically, achieving much of the innovation potential involves integrating heat systems
either with the built environment (e.g. design and installation improvement
opportunities) or with each other.”

17



“Additional enabling value”

* Since 1970s, we have been removing thermal
stores as we installed combi boilers — yet all our
proposals for 2050 require heat storage

* Daily heat storage can help to improve the
performance and consumer acceptability of heat
pumps, which are less able to meet spikes in heat
demand than the incumbent gas boiler technology.

* Heat storage can help make heat networks more
economical by allowing heat sources to operate more
efficiently, reducing the amount of heat generation
capacity to meet peak demand

* Heat storage could help balance electricity demand - , “ TN
predicted to rise significantly with heat pumps and SRR
electric cars, reducing the costs of network
reinforcement/ extra capacity

18



Market turnover

Chart 10. Estimated market turnover by technology area

Estimated market turnover in 2050 Estimated market turnover 2010-2050
(£bn, real undiscounted) (Ebn, real, cumulative discounted)
Low scenario Medium scenario  High scenario Low scenario Medium scenario  High scenario
Heat pumps 33 76 130 390 900 1,500
Heat networks 10 26 77 130 340 990
Advanced daily

heat storage - = - - -

90
Interseasonal
heat storage 2 9 36 30 11(}\\ 400

Together,
£300 bn

19



UK business opportunity

Chart 12. Estimated UK business value creation potential

Est. contribution to UK GDP Est. net contribution to UK GDP Major sub-sector
2010-2050, £bn, real, discounted 2010-2050, £bn, real, discounted Oppostamitics for UK
business
Low Medium High Low Medium High
scenario scenario scenario scenario scenario scenario
Heat pump technology,
Heat pumps 24 5.2 9.0 1.2 2.6 4.5 foll 1 by controls
Connection to the user,
Heat networks 0.5 14 4.0 0.3 0.7 20 followed by interface with the
user and project design
Advanced daily Heat store technology
heat storage 0.7 29 8.6 0.3 1.4R 43
Interseasonal Heat extraction technology ,
heat storage 02 = 28 0.1 0'4‘\\ 14 followed by project design

Storage — particular
opportunity for UK

20



Research conclusions

So research is this area is not just looking at one technology, but
enablers that allow us to look across the energy system in a number
of ways.

For example — the interaction

* between the building, the consumer, heating supply and heating
demand

* between the roles of different contractors in construction

* between different heating supply technologies in the same building
* between the National Grid, local grids and heating systems

* between the different uses of energy in the home or building —
including electric cars, internet use, uses of appliances, role of
hydrogen, as well as heating

*Advanced Heat Storage Competition - prototype demonstration
(Phase 2) in Spring 2013



Smart Systems and Heat Programme

10 April 2012
Prime Minister launches ETI’'s £100m Smart
Systems and Heat Programme

Display Energy Certificate

The Energy Technologies Institute (ETI) is a

public-private partnership

Programme aims

* Understanding real mass-market
consumer behaviour, requirements and
profiles in order to design and
communicate effective service products
* The provision of energy services and
integrated products (i.e. the physical
elements) to consumers in domestic and
commercial buildings (primarily domestic
& retrofit)

» Key focus on space and water heating
(comfort, cleanliness), but including other
energy service needs in or connected to
buildings (e.g. vehicle charging)

* Understanding the evolution of the
whole energy system out to 2050,
including buildings retrofits and energy
distribution system choices.

http://www.eti.co.uk/technology_programmes/smart_systems_and_heat 22



Heating controls

» Taking a keen interest in the potential
for emerging heating control technologies
to reduce domestic heat demand

* Models like RASAP currently only record
efficiency savings from going from on/off
to bimodal operation with timers.

* Heating controls are a measure in the
Green Deal — but need to demonstrate
energy savings to customer better than
previous controls to meet Golden Rule.

e Zonal heating?
* Remote control heating?
* Adaptive?

* So far research has been focussed on potential for energy savings through behaviour — see
Consumer Focus (2012), “Consumer and Domestic heating controls: a literature review”

* Some US evidence that energy savings not as big as expected

* We’d welcome any data/views from experts in the field



Heat metering — evidence from Renewable
Heat Premium Payment scheme

* Scheme opened August 2011 — now open till at least
March 2013

* Requirement to allow heat meters — later “meter ready”
after problems with mobile phone signal in rural areas

* Over 190 already in place

* Get daily reports — data recorded every 2 minutes

* Analysis over a heating season will take some time

* Lessons for future on how and where to meter heat
especially for heat pumps which need additional sensors
and electricity meters

1177 1214
116711173 1196
1166|1159 | 1182
1156 1152 1172
1218|1155 1150 1171
1215 1147 1141 1163|1232
1213 1207 1 1134|1137 1151|1229
1209 1169 1130 1127 | 1149 1148
1200 1165 1124|1122 1115|1129
1186 11421112/ 1119|1109 1111
1184 1132/ 1091|1118 1106|1103 1201 | 1138
12041205 1144 1099|1086 1095 1104|1098 1170 1090
1202|1181 1114 1168 | 1084 1085 107? 1093 1097 1146 1087
1228 1190 1161 1105 1123|1078 1074 | 1069 1064 | 1095 1135|1079 1179
1158 1178|1145/ 1081 1120 | 1075 1073 1065 | 1049 1094 1121 1061|1101
1059 11951197 | 1117 1220 1206 1140 1046 1048 | 1107 1034 | 1053 1058 | 1047 1092 1083 1060 1100
1052 1143|1153 | 1113 1212|1203 1191 | 1067 | 1033 1030 1063 | 1029 1050 1032|1045 1062 1038 | 1043 1088 1041
1035 /11931072 | 1037 | 1066 | 1192|1116 1176 | 1056 | 1022 | 1023 | 1021 | 1025 1024 | 1026 | 1042 | 1027 | 1031 | 1039 | 1076 | 1036 1210 |

0 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5
Daily SPF — most recent value using inconsistent system boundaries

30 Apr 2012




Renewable Heat Incentive opened November 2011

for businesses/multiple dwellings

Lessons on metering — inappropriate monitoring
strategy often reason not to accredit. Also some
poor installations; and retrofit often difficult in
space available.

From summer 2013 — domestic Renewable Heat
Incentive through Ofgem E-Serve

New proposals under public consultation

Includes proposals on metering — we will need to
be tendering for this shortly through OJEU

Please reply to consultation before 7 December
2012

Heat metering lessons from Renewable Heat
Incentive

.. NG

Installer Checklist

To be completed by MCS inataller and returned by the householder when submitting their
claim

Failur this ormation or providing Inco nfor | {

the ha asing all of their RHPP phase 2 grant

Voch:

Instalior dotalls:
Name

Company name
Company address
Contact phone number

MCS Corsficate number

1. Is the heat pump installation ready for monitoring?
a. O Yes, the instaliation is ready for monitoring equipment to be fitted because

i) O Sufficent space has been left around the cantral hestng pipework, s specfed
in figure 1

and

i) O isclation valves have been instaled on the central heating ppework. Use the
fowchart (figure 2) and schemascs 1o identify the locaton of isolston valves.

and

1) O The pipework is accessbie (L e. not baxed )

Tiek | and 10 indicate an installation is ready for monitoring equipment
b, O No, the | lon is not b it was not le to leave
space.

. © Yeos, | am a trainod installor and have fitted a full set of monitoring
equipment on EST's behalf.

25




Conclusions - S CHANGE

® Heating and cooling are crucial in
understanding energy use, and thus carbon
emissions reduction, in the UK

* Govt is focussing on urban areas and off the
gas grid for the next decade or so

*Have identified research priorities — mainly
enabling technologies such as pipework and
stores Credit: Google

* Areas of innovation under discussion today
are crucial in determining future pathways

* We are consulting on the renewable heat
incentive — and would welcome your views —
the closing date is 7 December 2012



Domestic

Key proposals in the consultation include:

Indicative tariff ranges for air source heat pumps (6.9-11.5p/kWh), biomass boilers
(5.2-8.7p/kWh), ground source heat pumps (12.5-17.3p/kWh) and solar thermal
technologies (17.3p/kWh) that are MCS certified and meet relevant required
standards

Payments for householders over seven years for each kWh of heat produced for
the expected lifetime of the renewable technology and based on deemed heat
usage

Tariff levels set to provide a better return for householders living off the gas grid
Budget management system similar to one introduced for the Feed-in Tariffs
scheme

Minimum energy efficiency requirements based on Green Deal assessments



Commercial

The first consultation looks at the broader expansion of the scheme and closes on 7
December 2012. The second consultation focuses on air to water heat pumps and energy
from waste and closes on 18 October 2012.

Key proposals to expand the scheme include:

Inclusion of heating only Air to Air heat pumps with a proposed tariff of 0.97p/kWh for
all sizes of installation

Inclusion of Air to Water heat pumps with a proposed tariff of 1.7p/kWh for all sizes of
installation

*Inclusion of biomass direct air heaters with a proposed tariff of 2.1p/kWh under 1MW
and 1p/kWh over IMW

*Extension of biogas combustion tariffs to installations over 200kW

*Introduction of a specific tariff for heat from biomass CHP of a proposed 4.1pkWh
*Introduction of bioliquid CHP tariff of 4.1p/kWh

*Increased tariff for deep geothermal installations from 3.4 p/kWh to 5p/kWh
*Increased range of waste feedstocks eligible for support

*Minimum energy efficiency requirements for district heating, commercial and industrial
space and water heating

*Continuation of exclusion of reversible Air to Air heat pumps from the scheme



Table 1: RHI tariffs table

ENERGY
&CLIMA

Tariff Name Eligible Technology Eligible Sizes Tier | Previous tariff New rounded
(pence/ kWhth) - | tariff (pence/
up to 31.3.12 kWhth) - from
1.4.12
Small Commercial Solid biomass including soild Less than 200 kWth Tier 1 7.9 83
biomass blqmass conFalned in municipal Tier 2 5 91
- - solid waste (incl. CHP)

Medium Commercial 200 kWth and above; less than 1,000 kWth Tier 1 4.9 51
Biomass Tier 2 2 2.1
Large Commercial 1,000 kWth and above
Biomass N/A 1 1
Small Commercial Ground-source heat pumps; Less than 100 kWth
heat pumps Water Source heat pumps; deep

geothermal N/A 4.5 4.7
Large Commercial 100 kWth and above
heat pumps

N/A 3.2 3.4

All solar collectors Solar collectors Less than 200 kWth N/A 85 8.9
Biomethane and Biomethane injection and biogas | Biomethane all scales, biogas combustion
biogas combustion combustion, except from landfill | less than 200 kWth

gas N/A 6.8 7.1
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