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ENGIE Worldwide

ENGIE is one of the world’s largest utility companies.

TIL Operatingin
€70 billion 20 155m5p|f,?e?so

countries worldwide

Revenuesin 2017

Decarbonisation Decentralisation Digitalisation
Working towards low carbon Focus on energy that is Digital technologies are a
or zero carbon energy generated, stored and powerful accelerator
generation, homes and places consumed closer to demand within of progress in creating connected
the home and community communities




ENGIE — European District Heating & Cooling References

Over 250 references — including:

Amsterdam: Heating

and Cooling networks

for 3 main districts

(Mahler 4, Oosterdokseiland,

Natlonal Airport and Overhoeks)

|=: Zaventern 9 ﬂ

* Nolin
theworld  [Saertee NGB

‘V‘ Licge: Heating Network

for University Campus

11 DHC systems in the UK i
| n DlStrI Ct ’Magdeburg Heating
network
Coollng France: = 130 district
heating and cooling Zurich,(Bussigny)
networks operated Heating network
by Cofely, including CPCU

& Climespace

* No4in

: Cofely operates
. * 5 DHC networks
Lishon: Expo'98 district (2in Bratislava)
th e WO rl d trigeneration
—4

- - - Italy: Cofely operates
I n DIStrI Ct Saragossa: 2008 on 24 district heating
International Expo site A and cooling networks
H heating and coolin network

Bargelona: Dlstn_ct Monaco: Principality DHC
Heating and Cooling network trigeneration
Network

Expansion outside of the Europe:
« Acquisition of 40% of Tabreed — a district cooling company in the Middle East
» 50 year contract with Ohio State University - >$1bn contract




ENGIE Urban Energy
District energy schemes in the UK

P Large ESCos & Community
Energy

CHP, biomass, EFW, geothermal
Typically 20-40 years

Le_eds GSC 370 GWh energy sales per year
Edinburgh St James >10,000 residential customers
Newcastle

(services and energy)
P >70km networks

Olympic Park & Stratford City
Whitehall

ExCel Arena

Bloomsbury Heat & Power
Broadwater Farm

Equinox, Hatfield

Embassy Quarter

Leicester District Energy
Birmingham District
Energy

Coventry District Energy

Southampton Geothermal




The UK District Energy Market

e Segmented — regionally:
— London
— Scotland

— Rest of UK

e Segmented — type of scheme:
— Block Schemes (small scheme serving one residential block)

— Community Energy — supplying several residential blocks (typically
discrete legacy Local Authority/Social Housing schemes)

— Education and Healthcare - campus based schemes
— Residential Development based schemes (on new build)

— City Centre/Large Schemes - supplying energy to a mix of customers
across a network



District Energy — Market Potential

Deployment

CATHEDRAL

e Retrofit to existing buildings G
e New build developments
e Extensions to existing networks

e Repowering of existing networks

e Heat from energy-from-waste,
biomass and other heat producers

Funding and operation
e Public Sector
e Private Sector
e Partnerships
S  ea® 4000 42 =
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HERBERT ART
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HEAT TRANSFER
STATION/
ENERGY CENTRE




District Energy — Key Challenges

e Widely available gas network "

e Upfront costs to fund

e Installing in dense urban areas

e Customer uptake and perception
e Uncertain heat loads/growth

e Operational performance

e Viability challenge

e Planning consent

e Long-term carbon sustainability




“Gas CHP delivers carbon savings throughout the 2020s but
additional gas CHP increases carbon emissions from 2032”

See: Bespoke Natural

Net Annual CO2 emissions from the generation displaced by additional Gas CHP Gas Anal SiS 201 4
capacity, +0.5GW scenario y
030 “there is a significant
amount of uncertainty in
0.20 N
these results
- oo . B
g Alternative analysis
2 , , , , , indicates this happening
= 2010 2015 020 035 0, 035 040 2045 much sooner.
g
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Decarbonisation of District Energy

e Long-life networks

e New District Heating Projects
— Consider alternatives to gas CHP now
— Long-life modelling
— Adaptability
— Policy support

e Existing District Heating Schemes
— Future-proofing

— Options appraisal
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— Ease of retrofit

— Customer requirements/constraints




Partnership or Contracting Structures for District Energy

e Numerous potential structures, such as:

— Do-It-Yourself or Partial Outsourcing
«  Outsource design & build (potential adoption/lease by an ESCo)
«  Separation of Heat generation and distribution
«  Contract out operation and maintenance (medium / long-term)
«  Short-term O&M and metering and billing

— Collaboration Partnership

*  Appoint ESCo to DBOM (and grow) for defined term
« Joint Ventures: single or multiple entities — not always 50/50

— Long-term concession — including obligations to connection within the
concession area



Typical ESCo Structure —long-term contract with adoption

Adoption
Fee
. Energy Services /
Fuel Suppliers Cﬁgfgl;e Concessions Agreement
Payments
Development
\ Agreement

Fuel Supply

Agreements Lease and

A Easements

Connection
Heat Supply Payments
Agreements v
E
Cﬂee\:gg Electricity Heat Supply
Payments Income Agreements
Electricity Energy \
Offtake Charge
Domestic Agreement Payments Retai
Customers ) etal
Customers
Grid




A JV Structure

Shareholder
Agreement, funding,
development
agreement,
lease/easements

! Design and Build Energy Service / O&M
*  Agreement Agreement Concession
. Payments

Electricity Offtake
Agreement Fuel Charge s
. Payments =
Ellectrlclty Fuel Suppllers
ncome l— Fuel Supply
) __“___\Agreements -
Heat Supply Energy
Agreements Charge

) Collection

Sub-
Contractors “




Newcastle — Example of a JV with the Public Sector

e 40 year “Regenerate” Partnership with
Newcastle City Council (NCC) — joint
development of District Energy (and other
energy related opportunities) in the City

e Competitive Dialogue — commenced June
2015; contract signed Aug 2018.

Equity. Grants
—————————— and Loans

e Complex contract structure: overriding
Partnership Agreement, with separate
Asset and Supply JV companies related
to the operating assets. pcends

e Initial project: Newcastle Helix; a high-
profile new mixed-use development. oo Jovear
Grant funding was obtained. Scheme is in "G
construction; Energy Centre completion
Q4 2019.

EPC Contract &
Management

ENGIE NCC



Olympic Park — Example of a Long-Term Concession

ENGIE was awarded a 40-year concession by the ODA to
design, finance and build the Energy Centres and deliver
Energy Services to the Olympic Park.

* ENGIE has invested over £120m in two energy centres
and over 20km of network on the back of the concession

* The concession obligates all consumers with the park
boundary to connect — “quasi regulation”, through
agreements ensures standard pricing and contract terms.

« Since the Olympics, the energy load has more than
doubles; including over 6,000 residential customers

» The scheme has also to new networks and
neighbourhoods that have developed outside of the
concession area, but on aligned terms.

Concessions, with obligations to connect, are most easily
implemented on new developments



Richard Long

Business Development
Director

ENGIE Urban Energy

Tel: 07973 723460
richard.long@engie.com




Councillor Anna Richardson

City Convener for Sustainability and
Carbon Reduction

Glasgow City Councill




Paul Farrell

Director
West Whitlawburn Housing Co-operative
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West Whitlawburn Housing Co-operative
Biomass Energy

Fuel Poverty Project

The future is warm and bright at WWHC



http://images.google.co.uk/imgres?imgurl=http://www.rhul.ac.uk/Services/volunteering/images/Pictures/Summer%20Opportunities/sunshine.JPG&imgrefurl=http://www.rhul.ac.uk/Services/volunteering/summer.html&usg=__B7ljVEx0QEQIlejLK19twOFPESs=&h=338&w=338&sz=101&hl=en&start=2&itbs=1&tbnid=Hm6dVcqGLE1k8M:&tbnh=119&tbnw=119&prev=/images?q%3Dsunshine%26gbv%3D2%26hl%3Den%26sa%3DG

West Whitlawburn Housing Co-operative

¢ A not-for-profit Housing Co-operative RSL ( Registered Social Landlord)
with Charitable Status

e Formed in 1989. Houses bought from GCC
e We have 644 houses for rent

e 67% of stock is Multi storey

e 5% |argest Housing Co-operative in UK

e We have 41 Staff

e We have a Community Resource Centre for Economic, Health, Social,
Educational and Recreational projects



West Whitlawburn Housing Co-operative

» We are proud to be a Voluntary Tenant Controlled Housing Co-operative
» Only 11 Housing Co-operatives in Scotland

» We are Social Accountants: We put people first

» We measure value: Quality not quantity



Worldwide Co-ops:
The International Co-operative Alliance

2 m’S’xx ﬁmf-‘ i\




WWHC Systems Built:
Problems and Challenges

Flat Roofs

Exposed Panel Joints

Dampness and Water penetration

Poor quality single glazed windows

Very poor and expensive heating systems
No Gas in properties due to Structural issues
Ugly and Unattractive




Before







Befores and Afters
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MSF Before and After




WWHC: Refurb and New build




West Whitlawburn Fuel Poverty

* Most expensive form of heating systems:

 Electric, white meter, centrally controlled

* Most tenants either on State Benefit or in low paid employment
» Benefit dependency rate 68%

* Income deprivation level 58% against a national average of 17%
» Heating costs 72% above the national average



Who is fuel poverty most likely to strike?

Anyone who relies on electricity for heating their homes are twice
as likely to be affected than others on the gas grid.



West Whitlawburn Fuel Poverty
Biomass Energy Project

 To introduce a retrofit Biomass District Heating Scheme for 544 properties
» WWHC becomes the Energy Supply Co-operative

» NPower CESP and ECO partners

» Estimated Cap-ex Cost circa £6.9m

 Circa £12.7k per unit



Capital Funding Sources

Source Value

Community Energy Savings Programme/Energy Company obligations £2.965m

European Regional Development Funding ( ERDF) £2.366m

Warm Homes Scottish Govt LOAN £1.42m

National Lottery £0.186m

£6.937m




Work in progress




Contract Delivery Problems

« Utility company as Principle Contractor

* Principle Contractor and sub-contractors initial performance woeful
» Completion 4 years overdue

* 4 full revisits to all homes

» Considerable initial tenant dissatisfaction

» Contractor paid compensation to tenants

» Retentions still held



Current situation

» Front end services working very well
» Very high levels of tenant satisfaction

» Heat loss calculations still awaited which could possibly result in
more savings to tenants



Wood chip delivery




Energy Savings Trust

» Very helpful with advice and support
» Easy to deal with

* ... had a bucket of dosh



http://www.google.co.uk/url?url=http://www.nothingbychancecoaching.com/18-buckets-of-money-data-mining/&rct=j&frm=1&q=&esrc=s&sa=U&ei=DnCyU6OxC4aZO5WJgcAB&ved=0CBYQ9QEwAA&usg=AFQjCNEO2R0knLOcFn_A2cDQQrbpMDBQMw

Scottish Government Warm Homes

 Circa £1.5 m Loan facility

» 3.5% interest over 15 years

* CPI currently 2.3%

» Government net yield p/a over 15 years
» A nice wee Government earner????



ERDF Funding




European Regional Development Funding

« WWHC Date of Application: December 2010
« WWHC Date of Offer of Grant: October 2012
o Audit after audit after audit after audit....
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http://vecto.rs/1024/vector-of-man-shedding-a-tear-and-rubbing-his-headache-by-bnp-design-studio-3430.jpg

To obtain ERDF Funding you need

Plenty of Energy and Stamina

STAMINA MAN




Revenue and Savings

» Renewable Heat Incentive subsidy
» Tenants Tariffs: Estimated savings circa 20% on average
» 1600 tonnes of CO2 per annum

« WWHC ESCO: All Energy Prices frozen since inception



WWHC ESCO charges

* Frozen for the past 5 years
 Big 6 utility companies: double figure % rises over that same period

« WWHC average savings to tenants based on comparisons with Economy 7 is
14%

« WWHC system far more controllable and efficient than previous system
* A community controlled ESCO delivers



Things we wish we had known

» Utility companies are not necessarily capable of delivering a contract

» The Scottish Government would make a profit out of fuel poverty

» European funding would be so difficult to obtain and difficult to deal with
» How relatively easy it is to become an ESCO



Before




After



http://homefurnishingideas.com/wp-content/uploads/2012/04/tropical-house-trees.jpg

The Future

e |s Warmer With WWHC
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Planning a clean future for heat

Tweet @ScotRenew

#SRHEAT19 g




James Hemphill
Head of Heat Regulation
Scottish Government




Energy Efficient Scotland
Local Heat and Energy Efficiency Strategies (LHEES)

James Hemphill
The Scottish Government
james.nemphill@gov.scot
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Overview
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Energy Efficient Scotland

O REMOVING POOR ENERGY
OUR VISION
S BY 2040 OUR HOMES AND OO ¢ EFFICIENCY AS A DRIVER

BUILDINGS ARE WARMER, OF FUEL POVERTY

GREENER AND MORE EFFICIENT @

* 20 year programme to make Scotland’s 23% \/\

ot TIRE EMISSION REDUCTIONS IN
existing bU|Id|r)gs near zero carbon THE DOMESTIC SECTOR BY mm n
wherever feasible by 2040 2032 ON 2015 LEVELS
* Dual focus:
* Energy efficiency in all buildings 59% \/\
* Low carbon heat where it is appropriate EMISSIONS REDUCTION IN Omm

THE NON-DOMESTIC SECTOR

BY 2032 ON 2015 LEVELS



Energy Efficient Scotland

Owner Occupiers Private Rented
Sector

Private rented homes to
EPC Eby 2022 and EFC D
by 2025, and EPC C by 2030
(where technically feasible
and cost effective)

By 2040, all Scottish homes
are EPC C (where technically

feasible and cost effective).

Non-Domestic

Our non-domesfic buildings
will be assessed and improved
to the extent this is technically
feasible and cost effective

by 2040

Social Rented
Sector

Maximise the number of social
rented homes achieving
EPC B by 2032.

Homes with households in
fuel poverty

Homes with fuel poor
households to reach EPC C
by 2030 and EPC B by 2040,

where technically feasible,
cost effective and
affordable.




Energy Efficient Scotland

* Proposing local authorities offer a
facilitated, integrated service covering:

* advice, support and assessment for
domestic and non-domestic buildings

* tackling fuel poverty

* domestic and non-domestic able-to-pay
energy efficiency (with loan funding
provided by national loan schemes)

* public sector energy efficiency

* Take a lead role in helping to identify
and plan for the delivery of low regrets
heat decarbonisation
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Local Heat & Energy Efficiency Strategies

* Proposed that local authorities would have a
statutory duty to develop Local Heat & Energy ! N
Efficiency Strategies (LHEES), which would: e

* cover a 15-20 year period .

* set out an authority-wide overall energy efficiency *JL,@M%M
and heat decarbonisation strategy Rl

* designate zones that set out the most appropriate o A VAR TN
energy efficiency and heat decarbonisation options =« g &) s " 5 RCTEWERS
for the area. . " } :

* These zones would help to phase the operation of
area based delivery programmes for energy efficiency

* Prior to commencement of this duty, local
authorities would be offered capacity and
support to develop LHEES



What are LHEES?

Consultation proposed local authorities
(LAs) would have a statutory duty to create
region-wide LHEES covering 15-20 year
period.

1. Assessment of existing local and national
strategies / data collation & integration

2. Assessment of energy efficiency (EE) and
heat supply for current building stock

3. Target setting

4. Opportunity identification, including socio-
economic assessment of potential
solutions

5. Prioritisation and zoning of areas

6. Costing and phasing of delivery
programmes

SCOTLAND'S ENERGY EFFICIENCY PROGRAMME:

SECOND CONSULTATION ON LOCAL HEAT & ENERGY
EFFACIENCY STRATEGIES, AND REGULATION OF DISTRICT
AND COMMUNAL HEATING

Scottish Government

gov.scot




Supporting LHEES

Prior to commencement of this duty, local

authorities would be offered capacity and support -~ N
to develop LHEES: ety
* Pilots

* Consideration of National Delivery Mechanism = & _ , JRGH|
for Energy Efficient Scotland e S :

*..Portobello
> \L MUSSELB

* Local Authorities could jointly discharge their
duty to produce an LHEES

* LHEES would be developed in consultation with
local communities




Pilot Studies & Next Steps

» Pilot studies underway to test

SCOTLAND'S ENERGY EFFICIENCY PROGRAMME:

approaches & build capacity EFFOIENCY STRATEGIES, AND REGULATION OF DISRCT
12 (2017-19) + 11 (JUn 2018-20) AND COMMUNAL HEATING
+ 9 more (2019-21) —h, D
. i lozelod/ Ny N 92
Examples e o¥fmm(n] SYP

« LHEES for off-gas grid
village in Dumfries and

Galloway 21
« Socio-economic il ™
assessment of e
Qecarbonisation sc_:enarios 22;‘% @ )
In North Lanarkshire
« Will build the evidence base for > [t

legislation.



Thank you

james.hemphill@gov.scot

Scottish Government
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Roz Smith

Strategic Energy Coordinator
Stirling Councll




LHEES SEEP Pathfinder Project

Roz Smith, Strategic Energy Coordinator, Stirling Council
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1. Council Overview

Energy sits across multiple areas within the Council — collaboration key with all stakeholders, including communities and public partners, and knowledge
sharing with other Local Authorities. Need for strategic energy masterplanning to identify and optimise opportunities — HERO approach (Heat, Energy &
Renewables Opportunities) with community energy at its core

i
Housing #?}

Communities

Y

Planning &
Building
Standards

S

Public Partners

Sustainable
Development

Economic
Development
& Finance

Sustainable Development-Housing-

=l

€%

Circular
Economy

Encourage resource
efficiency across the area
with all stakeholders

Strategic
Energy

D 5t Areas
Support sustainable transport

and increase the use of )
cleaner, greener and
alternative fuels

Sustainable
Transport

Community

Empower communities;
community benefits; and
alleviate fuel poverty

-Assets-Energy-Roads & Transport Planning- - -

Renewable
Energy

Increase the energy efficiency of
buildings, assets and
infrastructure and reduce energy
bills

Pam

Increase the % of renewables
used for power and heat and
deliver savings

Aim to create new district
heating schemes and deliver
affordable energy

- Sustainable Development-Housing-
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% 2. Energy Challenges
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| Some of the challenges we face — by no means specific to Stirling Council: |

Challenges:

» Large areas off gas grid — lack of fuel
choice

» High levels of fuel poverty (38%)

» High levels of pre-1960s Housing stock
(90%)

» Grid Constraints

» Geographical Constraints

» Large area within National Park —
different Planning Authority

+»» Resources?
++ Skills shortage?
+ Data collation, assessment & analysis?

» Low Population Density (109/sg. mile)

Need for robust methodology...

umbarton

= o W)

Sustainable Development-Housing- -Assets-Energy-Roads & Transport Planning- - - - Sustainable Development-Housing-



% 3. LHEES SEEP Pathfinder

o
Cou®

7

LHEES Pilot through Scottish Cities Alliance — 5 of the 7 Cities, all have very different issues and constraints. Stirling LHEES pilot areas
urban, mixed use, all on gas grid. Slight change from initial boundaries to fit with data zones:

R | Raploch: Large areas of social and private housing mixed
p P with commercial

**» Major ongoing regeneration and development

)

+* 4 SIMD data zones — 2 in most deprived 5%; 1 in most
deprived 10%; and 1 in most deprived 15%

3 ; ,;ﬁcmg\n— ik - Community Campus; Stirling Fire Station; Primary Schools; Care Homes; Forth
’ A 7 Bo fomougnt || Valley College
MP ; King = N
1 o ﬂ-ﬂe’w C \ ’ s 5 ¥ Ubper » . . . .
d ZE dfmesteads ; : aylo Braehead: Large areas of social and private housing mixed
White Ho 1 g & Rark & t4 — == >
E : LREenys7 RO -~ |\ \¢ ' i LD s 71|  with commercial
i S B> ? 3 5 l N z 3 S sl N . . . . .
%ﬁﬂ' =z Sy Al O\ A = 6 % High levels of social housing and fixed incomes
= 2 "? s U I\ SRS AU % High levels of fuel poverty

- PPP school; Care Village; Community Hospital; Police HQ; Primary School

A7 SN s s i
:«r‘tw": s Y B i\ ‘i&;' SRS hal, | N.2X| Forthside: Primarily commercial/industrial/business
; ' / CO’,:ks,s%.‘gtx +* Regeneration area — new business ‘grow on space’
‘ ++ Stirling Council’s first district heating network proposed
+* Currently low levels of housing but residential proposed

e - e

it S SR T ] 1 5 — key site requirement to connect?
- PPP school; Leisure Centre; Football Stadium; Homeless Accommodation; new
proposed Civic Hub

Sustainable Development-Housing- -Assets-Energy-Roads & Transport Planning- - - - Sustainable Development-Housing- -
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4. District Heating Opportunity Analysis

7

o
Cou®

i Raploch: District heating opportunity centred around Raploch Campus. Currently has
CHP.
High Heat Demand: Modern new premises - host a diverse range of Council and Community Services
including a local Library, Employability and Active Stirling leisure facilities. Also accommodates three
primary schools and a nursery; college and community classes; and meeting room facilities.
Council Housing stock within the boundary to the north and 50% to the south west
o Potential errors in heat demand data pointed out as child buildings had heat data against them
as well as parent building — local knowledge of buildings essential to pick up these details
Network not financially viable at this point, even with RHI

Braehead & Forthside: 2 x district heating opportunities — one of which we’re
currently installing through LCITP funding.
Network B (bottom LHS) identified network which consisted of a number of current Council
buildings and depots. With estate rationalisation unlikely we will still have in 5 years.
o Again, local knowledge of buildings key to picking up these details

Network not financially viable at this point, even with RHI

Sustainable Development-Housing- -Assets-Energy-Roads & Transport Planning- - - - Sustainable Development-Housing-



B, i 5. Stirling Renewable Heat Project

Collaborative partnership with aligned vision towards decarbonisation of heat and electricity - opportunity identified for LCITP funding:
First of a Kind in the UK for technology mix

______ 1
Waste Water Treatment Facility : Upgrad:d |
Anaerobic
Waste Water Bio Solids | Digester 1
Treatment L e e = = ] 2 =
Process & | e e - - - A \
4 ] . 1 >
y Bmgas Slipstream -
: « A[r;aer:bu: L * | Biogasfor ! :
- feester | Transport 1 \5 x Conservatlon
| e — 1 Bu||d|ngs (
Electricitv fram t Heat ‘\ i\ = \
L _— e == m ':‘\ Nl =
“ Scottlsh L N Heat
Wt e | Recove
& ot o/ —|
CHP

o Initially used Scotland’s Heat Map to identify anchor loads

End users including PPP school; Leisure Centre & Football

adine Stadium; 5 x conservation buildings (4 x non Council)

"’55 Electricity from CHP goes to WWTW,; heat goes to network
Cou® 10% savings to end users based on current gas prices

Potential for expansion to commercial areas

Key site requirement for MOD site earmarked for closure

(@]

Clean Water

Key:
Existing Equipment
== == Funding Scope
== == Future Opportunity
Electrical Output
= Heat Output

O O O O

\g
— Waste Output I_ —_—e e o = =

Sustainable Development-Housing- -Assets-Energy-Roads & Transport Planning- - - - Sustainable Development-Housing- -
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6. Achievements & Future Opportunities

7

o
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Successes already from cross-departmental working - a structured, integrated approach to data collation; knowing what we hold and who holds it — gaps,
overlaps and duplication. Key: Not an onerous process — collating data already produced as part of our current functions, not additional data being asked
for. Gives ability to cross-reference projects for increased resource efficiency and additional opportunities

e mmmmmemmmmmme, -

(AR N e > ‘  Internal ! (FRsRRRRaRan y
jreseasasanasssaty | Central Data ! {  Overlaps, | i Resource ! | Project i
: Project | i Point : : Gaps & | i Efficiency & | . Coordination |
| Register | e — / \_Duplication | ! Allocation . (Planning) !

s “ Energy
Strategic | oI 2 SR Roads & Project
Overview | anning . i oads s .

j Housin Buildin Sustainable Development Transport Prioritisation

"""""""""" g E Development P .

Standards Finance Planning (Matrix)

__________________

4 \

:' Collaborative |

' gain: sharing ' L N
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Final Thoughts

Pilots were an opportunity to test, from first principles, development of an LHEES looking at various methodologies in recognition this is not a one size fits all
solution — collaboration and knowledge sharing will continue to be key

7

o
Cou®

>
b Data: Councils have access to comprehensive data sets (incl. Scotland’s Heat Map; Home Analytics)

- issues with commercial energy data, buildings which could be anchor loads

- key to success for Councils can be how this is presented: training opportunities run centrally? e.g. ArcGIS; Heat Map

Resources: At a time of constrained resources in Local Authorities — centralised/external resources?
- need for local knowledge of area and buildings combined with specialist technical expertise

- working collaboratively key to success: couldn’t have done this without external help

- changes in priorities of different political administrations/differences in departmental priorities

District Heating: Difficult without funding, even with incentives
- off gas grid areas easier to stack up? Small scale?
- energy templates for new developments? Key site requirements?

Additional: Behaviour change/incentivising will also play a key role

- energy efficiency measures: owner occupiers/private rented; rented commercial spaces

- focusing on local area based solutions key to addressing fuel poverty and meeting targets: solution not one size fits
all

ﬁ Will help prioritise and deliver projects responding to local needs

Sustainable Development-Housing- -Assets-Energy-Roads & Transport Planning- - - - Sustainable Development-Housing-
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Pilot Background

e Inverness east of the river

» 21,904 domestic properties — 88%
privately owned

* Includes Longman Industrial
Estate, Raigmore Hospital and
University of Highlands and Islands
campus

» Significant new development for
démestic and non-domestic

» Opportunity for homes to have
energy efficiency and/or low
carbon heat upgrades.

* 6 district heat networks identified
* Piloting the process




Low Carbon Heating Upgrades

Non-Domestic

Only 15% of non-domestic
buildings could be analysed
due to lack of data.

Technologies considered:
water source heat pump,
ground source heat pump,
air source heat pump and
biomass

Domestic

Opportunity for 13,000

homes could have low

carbon heat upgrades.
Homes in mainly gas areas

Technologies considered:
solar thermal, air source
heat pump or high heat

retention heaters

Generation

LHEES does not include
electrical generation which
means no consideration in
the pilot for photovoltaic

panels.

The Highland Council
would include this in a full
LHEES as generation and
storage would be important
for rural areas.




District Heat Network A — Drummond School

* 1,612 buildings with network
peak of 17,072 kW

» Biomass or air source heat pump

* Mains gas area so lower fuel
poverty levels

 Energy centre proposed at
Drummond School. This school
is for pupils with additional
needs.

* Public perception of converting
gas area to district heat




District Heat Network C — Inverness Bus
Station

* 95 buildings with network peak of
4,541 kW

= Onolly ground source heat pump

p \\ —>>: an blomass.flnanaaIIY feasibly.

e N\ . GSHP not suitable for Inverness

A _~and network close to air quality
/4 monitoring area

» Academy Street recently under
A—— gone major renovation'and road
. MR works

—owee |+ Bus Station is major transport hub

» Rose Street Car Park has high
electricity demand but no heat
demand




District Heat Network D — Harbour Road

« 78 buildings with network peak
of 5,084 kW

N, * Only ground source heat pump
I L . and biomass financially feasibly.
' GSHP not suitable for Inverness

« Industrial estate with depots

* One of the anchor points used is
now demolished

: » Lack of data on private non-
il domestic

w % . 3
.




District Heat Network E — Smithton Primary
School

* 347 buildings with network
peak 8,380 kW

VN « No technology financially
&/ viable

NG OISO « Fuel mix: 50% gas, 29%

o & . / 7N $ . .
% / .-<°<,-/:.-- PR ANA I electricity
'."/f_/”:{>"%f’ o
===t Gt * Due to fuel poverty levels the

area could benefit from
"t district heating

aaaaaaaaaaaaaaaaaaaaaaaaaa




New Development — Inverness East

Energy Solutions

Wastewater Heat
Recovery District Heat

Home Storage and
B charging

Zero Carbon Zone
HERO Hub

SUDS with water re-use
and cooling networks

Air Source District Heat




The Highland Council LHEES Process

Socio- Costing &

Technical Rough Project Long Refined

Assessment Costing List

Economic Phasing of

Project List

Assessment Delivery




Lessons Learned

A
‘ Pilot was consultant driven — need more local knowledge

’ Not considering new development areas means missed opportunities
{

‘ Socio-economic assessment was useful for flagging up issues
|

‘ Consider more technology types
|

‘ Public perception of district heating will need to be tackled

/
‘ Lack of data on non-domestic
V4
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Thank you

flona.boyd@highland.gov.uk
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UKERC

UK Energy Research Centre

Strathclyde

Zoning in LHEES

Graeme Hawker, Research Associate

Institute for Energy and Environment, University of
Strathclyde



UKERC

UK Energy Research Centre

LH E ES S u m ma ry University of

Strathclyde

Engineering

= 15-20 year period

= Authority-wide strategy for energy
efficiency and heat decarbonisation

= Designate zones that set out the
most appropriate options to help in
phasing delivery programmes

= Socio-economic assessment of

SOlUtiOnS ‘ Not just about costs and
emissions

= Net improvement in social welfare

@UKERCHQ



UKERC

UK Energy Research Centre

Spatial variance

= Technical = Economic

= Network | = Technology costs
availability/capacity = Access to capital

" Housing density .
- Demand level / Ownership models

density = Commercial actors

" Housing efficiency '
= Technology

> €3
University of X

Strathclyde

Engineering

= Social/behavioural
= Demographics
= Fuel poverty
= Rebound effects
= Acceptance

) 4

characteristics
= Supply-side Zonal definition & prioritisation

evolution / access

@UKERCHQ



UKERC .
e Eyamining future local archetypes e

University of €3

Strathclyde
R u ral Engineering y

Disaggregate UK energy system into exemplar
archetypes U r b an

Modelling conducted within UKERC
Theme 3: “Energy Systems at Multiple
Scales”

Sub-theme: “Modelling spatial and
temporal diversity”




UKERC

UK Energy Research Centre

Demand and technology modelling

&
University of €3

Strathclyde

Engineering

Daily mean COP

[
b
010



UKERC

UK Energy Research Centre

Evidence for costs and abatement -

Strathclyde
Engineering
Delivered cost per kWh Emissions Intensity gCO2/kWh
Condensing Gas Boiler IEEENNEH
Air-to-air Heat Pump INIEEEEENNE=—
Ground-to-water Heat Pump  IEENE=—
High Temp Heat Pump INE=—
Hybrid Heat Pump INES==— _
Gas Heat Pump I == | _

> — .

*% District Heating CHP IS —— '

c

g CGB +Biomethane IEEEENENE== |

3

N F

9 CGB + Hydrogen

PN [N NI VI S A AU A S N S S, S
L)

2

g Condensing Gas Boiler  INEEENNNE=— —

< . .

oo District Heating CHP IIEES==——| I

T

f£-  £0.0500£0.1000£0.1500£0.2000£0.2500 0 100 200 300 400 500

B Fixed M Variable

O. Broad, G. Hawker, P. Dodds, (2019) Decarbonising the UK residential sector: the dependence of national @UKERCHQ
abatement on flexible and local views of the future



UKERC .
wemesecs The impact of demand rebound

University of

Strathclyde

Engineering

Total Number of Electrically Heated Households in GB

é Over a Range of Annual Heat Demands
E Base Scenario Marginal Abatement Costs
-—E 600000 4 for an Electric Air Source Heat Pump (SPF=2.5)
£ 1250 S
% 3 400000 Q @® Elec New
| J; 1000 4 \ == Elec Existing
= a ® Oil New
'_'E 200000 750 ‘:\ — = Oil Exisisting
5 \
o o - | LLAL Ly L) R Rl LA R L AL beb LR LR Sl L Rl B L R = 500 \‘
L Total Number of Gas Heated Households in GB o8
Over a Range of Annual Heat Demands §§ 250 7
1500000 - - - — - — T 5}
p 0 4
1000000 = —-250 o~
.‘.,.
-500 ~ -
500000 - s "‘U‘r-.--.-.._‘__'__'
=750 4o, : : :
0 2000 4000 6000 8000 10000 12000 14000

Annual Household Heat Demand
[kWh]

T T T T T T T
(=T = = R = i = B = 0= = I = = = = = e O = B =2 = 2 = B — I = I T o - B == [ )
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Annual Average Househaold Heat Demand Range [kWhiyear]

Sources: [1] England, Northern Ireland, Scotland and Wales 2011 Census: Office for National Statistics ; National Records of
Scotland ; Northern Ireland Statistics and Research Agency (2017): 2011 Census aggregate data. UK Data Service (Edition:
February 2017). DOI: http://dx.doi.org/10.5257/census/agqreqate-2011-2; [2] UK GOV, Sub-national electricity and gas
consumption data 2015

University of Strathclyde IPPI blog October 2018 - Reducing emissions from heating our homes — does one size fit all?
J. Flower, G. Hawker, K. Bell, (2019) Heterogeneity of UK Residential Heat Demand and its Impact on the Value Case for Heat Pumps


http://dx.doi.org/10.5257/census/aggregate-2011-2

UKERCE

UK Energy Research Centre

niversity of
Strathclyde
Engineering
TN

Near-term LHEES goals —

Strathclyde

Engineering

= Achievable policies and business models which incrementally decarbonise
real-world systems at a local scale
= Within the context of uncertain evolution of regional/national-scale systems

= ‘Bridging’ solutions and long-term sustainable options
= Unclear coordination for non-incremental change

= A clear picture of the likely technical performance and efficiency of low-
carbon options

= Breakdown of discrete responsibilities between homeowners/housing .
associations, local authorities, network owners/operators and national bodies

= Danger of near-term small-scale efforts undermining the business case for
more transformative change?
= A need to consider the first, middle and last thousand homes

@UKERCHQ



Fabrice Leveque
Senior Policy Manager, Scottish Renewables

James Hemphill
Head of Heat Regulation, Scottish Government

Roz Smith
Strategic Energy Coordinator, Stirling Council

Dr Graeme Hawker
Research Associate, University of Strathclyde

Rufus Ford
Business Development Manager (Heat), Vattenfall

Tweet @ScotRenew
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Heat decarbonization pathways:
Hydrogen — the future’s hybrid?

SR Low Carbon Heat Conference 2019

30th April 2019

Element Energy Ltd

lan Walker (ian.walker@element-energy.co.uk)
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Element Energy, a consultancy focused on the low carbon energy sector

Element Energy is a specialist energy consultancy, with an excellent
reputation for rigorous and insightful analysis in the area of low
carbon energy

Energy Networks

We consult on both technical and strategic issues — our technical DV

and engineering understanding of the real-world challenges support
our strategic work and vice versa

Element Energy covers all major low carbon energy sectors:

Public sector Public- Private Sector
Private
De artment for ommittee on ’
Doparmentor < Commie p @ Britishgas® nationalgrid
& Industrial Strategy ng:g[l;;g: teci‘ :Ir;;:gz §m,hgs°um
eTransponforLondon EOREGTOES el e'on ’ UK gswe )))2
=
AUTHORITY — Networks
roer TS s @ sselreland
irmingham City Council 2
> 2 g O bp “NSAERR
‘ ‘
seal i LowC . | |eDF ¢4 T on
NEFREY T 1BERDROLA N »
NGOs o—t octopus bl ol
International ey ICC H .
jag) v @ o[p] c | FCH i climote
- \/ o Scottishand Southern (@& oo,
)\‘ Climate Foundation wWoORLD BANK GROUP e ( :

Built Environment

CCUS & Industrial
decarbonisation ‘

elementenergy | w3



Size of the challenge: Defining a CO, reduction target for heat

70% cut Possible formulations of the CO, target
(=80% vs 1990)

600 - * Committee on Climate Change’s 5t" Carbon Budget
542 identifies the 2050 target of an 80% reduction in

500 emissions economy-wide versus 1990 as 165 MtCO,

* The same analysis suggests that an 80% reduction in
400 - emissions from heat may not be sufficient, given the
presence of “hard-to-reduce” sectors which could
account for 141 MtCO, in 2050

300 A
v * This means that near-complete decarbonisation of heat
200 - may be required
141
100 * Considering the remaining 24 MtCO, as an indicative

“budget” for the Buildings, Transport, Power and Waste
sectors suggests it may be necessary for remaining
emissions from the heat sector to fall below 10 MtCO,

2015 provisional 2050 Target 2050 - Hard-to-
emissions reduce sectors

|:| Waste & F-gases - Buildings - Aviation/shipping
- Agriculture - Industry - Target
|:| Transport |:| Power

Figure adapted from: Committee on Climate Change, Next steps for UK heat policy (2016) elementenergy | 104



Low regrets actions to address decarbonization of segments of the stock can be identified,
but there remains uncertainty around the approach for a large segment of existing buildings

lllustration of low regrets measures and the remaining challenge for existing on-gas buildings

New build High energy efficiency and low carbon heating standards in new build

g);;s_tgl:sggt:?éldmgs Main off-gas options: Electrification and Biomass heating

Low carbon heat networks in denser areas

Energy
o . efficiency Multiple pathway options for on-gas segments not
Existing buildings i connected to heat networks:

On-gas grid

Electrification
Hybrid Gas-Electric
Hydrogen

Biomethane grid
injection

Adapted from Committee on Climate Change, Next steps for UK heat policy (2016)

elementenergy | s



A number of heat decarbonization pathway options have been identified — the principal
difference is extent of electrification and the future role of gas

High electrification: Decarbonised gas:

Heat electrified using pure electric heat Supply H, via a repurposed gas network

pumps DH using H, or biofuel CHP
District heating (DH) with heat pumps

* In each pathway, cost-effective energy efficiency is a low
regrets action

Hybrid approach:

*  These pathways have been compared on whole system
cost and carbon grounds

Electrification using hybrid heat pumps

Boilers fueled by methane (including
*  Important questions around consumer acceptance &

technical feasibility

biomethane) or H, to meet peak heat
demands

,______~
_—_—_——/

*  Potential for regional differences in preferred approach /

elementenergy | s



There are a number of low carbon gases that could play a role in a Decarbonised Gas pathway

(and potentially also in other pathway options)

Hydrogen supplied via the gas network

Gasification

. HP Storage
(Biomass, Coal, Waste)

Reforming Salt Cavern . Hllgh pr.esslurd(-:‘ >0.7 Mpa
(SMR, ATR, GHR) Line Pack [l (|nc.u ing MP Network
compression

requirements)

Domestic
(Boilers + FC)

LP Network Commercial

Electrolysis
(PEM, Alkaline, SOE)

Production + compression Storage

Transmission would not
be required for
Import decentralised production

Transmission

(Boilers + FC)
Industry

Distribution End Use

CO2 Onshore
& Offshore hydrocarbon field
Transmission and aquifers

CO, Storage

Biofuels and synthetic hydrocarbons

Biomethane:
* Produced by Anaerobic Digestion

* Feedstocks include biodegradable
waste, sewage sludge, manure / litter,
some biomass

* Upgrade of biogas to methane for grid
injection

Bio-SNG:
* Themochemical treatment of wastes
and biomass feedstocks

* Larger resource potential than
biomethane by AD

* May require CCS to achieve very low
emissions

* Two principal production routes for Hydrogen:

o Blue hydrogen — H, produced by reforming
natural gas with carbon capture and storage

o Green hydrogen - Water electrolysis using
renewable electricity

* Most studies to-date assume hydrogen for heat will
rely on blue hydrogen to meet the bulk of heat
demand cost-effectively

* Requirement for gas distribution network
repurposing and potential build of new H,
transmission system

Power-to-methane (E-gas):

* Combination of renewable H,
(electrolytic) with CO, to produce
synthetic methane

* Not yet proven commercially at scale

elementenergy | 1w



The heat decarbonization pathway choices each have implications for the power sector and
network infrastructure, which are important considerations in the whole system costs

Pathway

High electrification

Decarbonised gas

Hybrid gas-electric

Power generation

Large additional generation capacity required
to meet peak heat demands

Battery storage or flexible power plants (e.g.
biomass, gas & CCS) needed for low wind
periods

Assuming ‘blue’ hydrogen — lower
requirement for additional capacity for heat
Significant green H, production — increased
requirement for renewables capacity
Potential for H, / biomethane plant to provide
flexible generation capacity

Substantial electrification of heat increases
requirement for renewable electricity
generation

Lower peak capacity than high electrification
case

Potential for H, / biomethane to provide
flexible capacity

o Egi Electricity transmission & distribution E E

Investment needed to reinforce both low voltage
distribution networks and transmission lines to
meet increased demands

Potential for demand side response and storage to
mitigate to some extent

Reduced requirement for investment in
transmission and distribution infrastructure
compared to high electrification scenario

Use of gas to meet peak heat demands reduces
additional peak loads on networks, hence lower
reinforcement requirement than in High
electrification pathway.

elementenergy |

108



Analysis of the additional cost of heat decarbonization by different pathways, taken from

Element Energy analysis for the National Infrastructure Commission

Cumulative discounted system cost to 2050 (£ bn)

—®& - Carbon emissions

Status
Quo

High electrification

273

New New New New New

build build build build build

only and and and and
existing existing existing existing
(noEE)  (low (medium (high

cost EE) cost EE) cost EE)

- Transmission - Electricity

|:| Building - Heating system |:| Production - Fossil fuel
- Building - Energy efficiency - Production - Electricity
- Distribution - Electricity

Annual carbon emissions from heat in 2050 (MtCO, / year)

Cumulative discounted system cost to 2050 (£ bn)

e

Hybrid HP / renewable gas

Status Quo On-gasall On-gasall +On-gasall +On-gasall +

7 TWh 41TWh 56 TWh
biomethanebiomethanebiomethane

110
100

Annual carbon emissions from heat in 2050 (MtCO,/ year)

Blue hydrogen

550 -
500 4 @
450 4\
400 - \

Cumulative discounted system cost to 2050 (£ bn)

r 110
r 100
- 90
r 80

Annual carbon emissions from heat in 2050 (MtCO, / year)

Status Tier 1 Tier 2 Tier 3 Tier 4 Tier 5 Tier 6
Quo

—&-- Carbon emissions
|:| Building - Heating system

- Transmission - CCS
|:| Production - Fossil fuel

- Building - Energy efficiency - Production - Electricity

- Distribution - Hydrogen
- Transmission - Hydrogen

elementenergy |

- Production - Hydrogen
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The CCC also undertook an analysis of the cost of heat decarbonization options, provided by
Imperial College, which informs their recommendations of a hybrid gas-electric approach

* The figure below is taken from ‘Hydrogen in a low carbon economy’, Committee on Climate Change (November 2018)

CiCarbon costs at £227/tCO,

® Carbon storage
100 F==5 S
R . r-== ____ e — Gas boilers (& household
R ! ! Fmmm e mmem conversion) (Capex)
1 [
80 I m Heat pumps (Capex)
- M Energy storage
8 60 ay g
2
_E M Fuel burn (Opex)
W40
M Gas networks (Capex)
20 M Electricity networks

(Capex)

m Hydrogen production

0
30Mt 10Mt OMt [30Mt 10Mt OMt |30Mt 10Mt OMt [30Mt 10Mt OMt (Capex)
M Electricity capacity (Capex)

Hydrogen for heating Electrification of Hybrid heat pumps Hydrogen + hybrid
heating heat pumps

elementenergy | 1o



The choice of heat decarbonization pathway, in particular the role of the gas network,
will have implications for decarbonization in other sectors

Pathway Industry — process heat and Road transport
feedstocks tﬁ
RS e
High electrification * Electrification of lower temperature process * Passenger cars and light commercial vehicles battery
heat electric
* Onsite H, production by SMR & CCS or * Freight and buses — mix of battery electric vehicles
electrolysis for high temp heat & feedstocks and biofuels

* Substantial increase in industrial electricity load

Decarbonised gas * Electrification of lower temperature process * Passenger cars and light commercial vehicles —
heat Battery electric vehicles with potential for H, fuel cell
* H, supplied by network infrastructure for high vehicles
temp processes and feedstocks * Freight and buses — increasing potential for H2FCEV in

the transport mix

Hybrid gas-electric * Electrification of lower temperature process * Similar to the Decarbonised gas case
heat
* H, supplied by network infrastructure for high
temp processes and feedstocks

elementenergy |



Concluding remarks — low regrets actions and remaining uncertainties to resolve

Low regrets actions

Cost-effective energy efficiency is a low regrets action across all pathways — higher levels of energy efficiency improvement
may be required in higher electrification scenarios

District heating is a low regrets solution across all pathways, particularly where waste heat or environmental heat sources are
available

Carbon capture and storage is key to a hydrogen pathway, but is likely to have a role in all pathways, hence developing and
demonstrating the viability of CCS should be a strategic priority

Biomethane produced from low cost feedstocks (biodegradable waste, food waste, sewage sludge) is a near term means of
decarbonizing gas supplies and can play a long-term role in all pathways

Remaining uncertainties

Various analyses have shown similar pathway costs to achieve comparable levels of residual emissions from heating
(<10MtCO,) — within the range of uncertainty of the analyses

There is uncertainty around the technical feasibility and practicality of widespread hydrogen use for heating in buildings and
uncertainty concerning the building level costs across the pathways

The degree to which heat can be electrified in a hybrid heat pump pathway is uncertain and has important implications for
decarbonisation of the residual gas use.

The degree to which demand flexibility can mitigate electricity system costs in high electrification scenarios

elementenergy |
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Sticks, Carrots and Chasing Clean Growth

Decarbonising Scotland’s Heat Supply
Gareth Fenney
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Headline Targets

Fuel Poverty (Target, Definition and Strategy) (Scotland)

Bill
[AS INTRODUCED]
Climate Change (Scotland) Aci 2009 (asp 12)
CONTENTS
Section
Fuel poverty target
1 The 2040 target
2 Meaning of fuel poverty
ueloocricaleay
Climate Chan ge (Scotland) Act 2009 Climate Change (Emissions Bednctlon Targets) (Scotland)
2009 asp 12 Bill
[AS INTRODUCED]
CONTENTS
Section
PART 1
EMISSIONS REDUCTION TARGETS _— CONTENTS
The 2050 target .
1 The 2050 target Section
PART1
The interim larget
2 The interim target EMISSIONS REDUCTION TARGETS
The net-zero emissions target
Annual targets .
1 The net-zero emissions target
3 Annual targets
The 2050 and interim targets
2 The 2050 target
3 The interim targets
4 Modification of the 2050 and interim targets

Scottish Government
Riaghaltas na h-Alba
gov.scot
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Trajectory for heat decarbonisation

OUR CLIMATE CHANGE PLAN™ SETS OUT A
TRAJECTORY TO 2032 WHICH ™~

35% OF DOMESTIC AND O ¢ REMOVING POOR ENERGY

EFFICIENCY AS A DRIVER

70% gﬂ mgmggmsnc OF FUEL POVERTY
HEAT TO BE SUPPLIED BY £ D
LOW CARBON TECHNOLOGIES I—I

LLLLLLLLL I 0= ===

EVERY £100 MILLION SPENT ON ENERGY

EFFICIENCY IMPROVEMENTS IN 2018 IS BOOST GDP, WITH RESEARCH SHOWING A 10%
ESTIMATED TO SUPPORT APPROXIMATELY IMPROVEMENT IN THE ENERGY EFFICIENCY
1,200 FULL TIME EQUIVALENT JOBS ACROSS THE OF ALL UK HOUSEHOLDS WILL SUSTAIN GDP
SCOTTISH ECONOMY EXPANSION OF AROUND 0.16%

I 2030

Q
r\[ mm| W\ﬁ“’

Scottish Government
Riaghaltas na h-Alba
gov.scot
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Our Approach

Reduce the need for heat

Low Carbon Heat &
Renewables in off-gas
areas

Low Carbon Heat & Heat
generation

Renewables in

Scottish Government
Riaghaltas na h-Alba
gov.scot




Energy Efficient Scotland

ENERGY
SCOTLAND

THE DOMESTIC
SECTOR

By 2040, all Scofttish homes
are EPC C (where technically
feasible and cost effective).

THE NON-DOMESTIC
SECTOR

Our non-gdomesic bulldings
will be assessed and improved
1o the this is technically

leasbile ond cost effective
by 2040

ttish Government
jhaltas na h-Alba
scot



Our Approach

Reduce the need for heat

Low Carbon Heat &
Renewables in off-gas
areas

Low Carbon Heat & Heat

Renewables in generation

» o s o~
L A Rt - P4 | Scottish Government
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Support for Low Carbon Heat

* Home Energy Scotland Loan Scheme interest free loans up to the value of
£38,500 for both energy efficiency measures and renewable technologies

* SME Loan Scheme low or no cost loans to business up to £100,000 for the
installation of energy efficiency measures and renewable technologies.

* Low Carbon Infrastructure Transition Programme since March 2015 over £40
million of funding offered to 14 low carbon demonstrator projects supporting
low carbon energy generation and the co-development of over 30 proof of
concept and development proposals.

e District Heating Loan Fund since 2011 offered just over £15 million in loans to
46 projects across Scotland

* Renewable Heat Incentive Scotland receives an above pro-rata share of the RHI
subsidy, with 20% of all accreditations to the scheme located in Scotland

3 = A S v4 gcotgsli\ Goverrl;mA"lletl)'\t
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Challenges And Barriers

Technological
e Suitability of buildings to maximise efficiency
e Constraints on electricity grids
e Hydrogen — not yet proved at scale.

Price
e Higher upfront costs compared to incump

e Can generally have higher running costs
particularly natural gas

Engagement
e Can require extensive changes to inte
e Lack of awareness of alternative optj
e Myths, bad experiences, etc. of low
Replacement cycle
e Heating systems often replaced i
UK reserved powers

e Timescales on UK wide decisions, regulatro
Protection, Price signals and future of the RHI
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A Planned Approach

Local authorities to develop Local Heat & Energy Efficiency Strategies (LHEES).

* set out an authority-wide
overall energy efficiency and
heat decarbonisation strategy;

* cover a 15-20 year period;

* designate zones that set out
the most appropriate energy
efficiency and heat
decarbonisation options for the
area.

Scottish Government
Riaghaltas na h-Alba
gov.scot




Heat Network Regulation
Purpose:

To support heat network development by providing certainty to investors and
stakeholders helping to make Scotland a more attractive place to invest in district
heating, supporting efforts to eradicate fuel poverty and reduce greenhouse gas
emissions.

Proposed Framework:

/ Setting Standards: \ / Supporting Investment: \

 Sector Regulator * Local Heat and Energy
« Licensing System: Efficiency Strategies

o Technical Standards (LHEES) _

o Consumer Standards * Heat Network Zoning

. Consenting
Public Sector Buildings
Facilitation

\ / KWaeraves /

Development:

e Consultation (March - June)
o S Working Grpug (Summer 2019) .
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Please remember current
consultations:

https://consult.gov.scot/better-homes-
division/energy-efficient/

https://consult.gov.scot/better-homes-
division/the-future-of-low-carbon-heat/

Closing date for responses 17 June 2019

Consultation events dates:

Inverness 8 May
Stirling 9 May

Dates of any additional events to be confirmed soon.

Please contact LowCarbonFuture@gov.scot if you are
interested in being informed of future events
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Barbara Garnier
Head of Heat in Buildings
Department for Business, Energy &
Industrial Strategy




The Future Homes
Standards

Scottish Renewables low carbon heat Barbara Garnier, Heat in Buildings
conference, 2019 BEIS

30 April 2019 Department for
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Industrial Strategy & Clean Growth Grand Challenge

The Industrial Strategy (IS) set out five foundations for creating an
economy that boosts productivity and earning power throughout the

IS set Grand Challenges to put the future of the UK at the forefront
of the industries of the future, one of which focused on clean growth

UK:

Ideas
the world's most innovative economy

People
good jobs and greater earning power for all

S

foundations of
productivity

Infrastructure
a major upgrade to the UK's infrastructure

nm]] Business environment
the best place to start and grow a business

@ Places
prosperous communities across the UK

&

Al & Data Economy

We will put the UK at the forefront
of the artificial intelligence and
data revolution

Future of Mobility

We will become a world

leader in the way people, goods
and services move

Clean Growth
We will maximise the advantages
for UK industry from the global
shift to clean growth

Ageing Society

we will harness the power of
innovation to help meet the needs
of an ageing society

The aim of the Clean Growth Grand Challenge is to maximise the advantages for UK industry of the global shift to clean growth, through leading
the world in the development, manufacture and use of low carbon technologies, systems and services that cost less than high carbon alternatives.

Department for
Business, Energy
& Industrial Strategy



The long term challenge

Estimated UK Emissions Attributable
to Heating, 2016

Transport

Buldings & |
Industry |
{nor-heat)
18% 1

BEIS estimates derived from ECUK 2018

: decarbonisation of heat

H f
poten ions &

major uncertainties

Bio-Methane

Department for
Business, Energy

& Industrial Strategy



Clean Growth Strategy: key new-build commitments

Clean heating /
Futureproofing

Addressing the
performance gap

Innovation

Retrofit
commitments

Department for
Business, Energy
& Industrial Strategy




The Future Homes Standards and Buildings Mission

Builds on the Clean Growth mission to “at
least halve the energy use of new
buildings by 2030”

Chancellor’s announcement

Reflects feedback:

“A Future Homes Standard, = Industry is ready to take action

to be introduced by 2025, = but needs a level playing field and long
future-proofing new build term certainty

homes with low carbon » Specific standards and dates

heating and world-leading = Staged approach

levels of energy efficiency.” Delivered through Building Regulations

Continued engagement with industry

e
Department for
Business, Energy

& Industrial Strategy



Implementing the Future Homes Standard

Indicative timetable

2019: initial 2023/2024

consultation on Consultation on 2025 FHS comes
FHS through Part L implementation of into force
consultation the FHS

Challenges:

- Phasing in the standard

- standardisation of heat pump installation
- Performance gap

Department for
Business, Energy

& Industrial Strategy



Other policy developments

* Buildings mission:
= A competition to design “The Home of the Future”
= Building for 2050 research project
» Transforming construction ISCF

» Consultations following the ‘Future Framework for Heat in
Buildings’ call for evidence

* Installers engagement exercise

Department for
Business, Energy
& Industrial Strategy




Bruno Berardelll

Managing Director
HW Energy
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Formed in 2003 and working exclusively in the design, installation and operation of biomass heating
systems.

Operating approximately 900 biomass systems across UK.

Circa 25,000 tonnes of wood fuel supplied per annum for heat and fuel contracts in Scotland.

Part of the AMP Clean Energy group.

@ hwenergy The Biomass heat specialists




Carbon Trust 2010 Report //A\
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CARBON

T— ARl In 2005, the Carbon Trust’s Biomass Sector Review! highlighted the significant
potential of biomass heating in the UK. It showed that carbon savings of up to
20 million tonnes of CO; per year could be achieved using UK biomass resources
alone. It also identified that using biomass for heating typically gives the most

Efrouansfiating , cost-effective carbon savings of all uses of biomass and that this is particularly
A practical guide for potential users

the case for small-to-medium scale applications (100 kWx-3MWh,).

In June 2008, the Government’s Renewable Energy
Strategy consultation proposed that under one possible
scenario 14% of the UK's heating may need to come
from renewable sources by 2020 for the UK to meet its
share of the EU 2020 target for total renewable energy.
Given that less than 1% of UK heat demand is currently
met by renewable sources, this implies a dramatic and
rapid transformation in the way heat is provided over the
next decade. To help deliver this step change in renewable
heat the Government took powers in the 2008 Energy
Act to establish a ‘Renewable Heat Incentive’ (RHI) to
give financial support to those generating renewable
heat. An overview of the RHI appears on page 66.

@ hwe nergy The Biomass heat specialists



Biomass state of the nation Ai\
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o Bioenergy now provides around 4% of UK heat, up from 1.4% in 2008 .
o Between the RHI’s inception and the end of 2018, bioenergy provided more than 96% of the total heat supplied under the
Non Domestic RHI .
o As at year end 2018, nearly 87% of accredited Non-Domestic RHI installations were solid biomass boilers and solid biomass
CHP. Biomass heat has been a key technology in driving low-carbon and renewable heating forward under this mechanism .
o Bioenergy has stimulated UK supply chains, with domestic supply providing over 3 Mt of wood fuel consumed in heating
boilers .
o In 2017, biomass heat produced total emission savings of 6.8 MtCO2e .
o As at 2017, employment from the biomass heat sector alone provided over 6,000 UK jobs and contributes £889 m to the
UK economy.

. Biomass use for heating has grown rapidly in the agricultural sector in the last ten years and biomass now makes up 35% of
energy use (up from 15%). During this period, biomass heat has therefore stimulated growth in the rural economy as well as
the renewable heating sector. In industry more generally, bioenergy use now provides around 5% of heat needs up from just
over 1% in 2008), with use concentrated in the paper, printing and minerals sectors .

@ hwenergy The Biomass heat specialists




Biomass contribution to renewable heat é§

Generated Heat, Non-domestic RHI, cumulative
40,000 — .

B Deep Geothermal
B Solar Thermal

B ASHP
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W W/GSHP (<200kW)
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20,000 )
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(1MW+)

@ Medium Biomass
(200-999kW)

Heat generated (GWh)

B Small Biomass

10,000 - (<200kW)

0 -
Jan 2013 Jan 2014 Jan 2015 Jan 2016 Jan 2017 Jan 2018 Jan 2019
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Why Biomass in Scotland? FAY

* Cold

* Timber Supply

* Much off gas grid usage

e Circa 3500 commercial biomass systems in use

@ hwenergy The Biomass heat specialists
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Post RHI / 2021

* Biomass will have to play a part of the low carbon heat mix.
* Opportunities in heating large buildings and district heating, on and off

the gas network.
* Continued opportunities in domestic market

@ hwenergy The Biomass heat specialists




Review regulation around planning/BREEAM for new build opportunity.
Government and local authority taking the lead with their own
commercial building stock.

Soft loans, enhanced capital allowances and other incentives for private
sector.

Fuel duties on carbon emitting heat usage. Review climate change level
to incentivise switching away from carbon intensive heating and creating
a fund for supporting low carbon heating sources.



Carbon Trust 2020 Report A
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@ hwenergy

Heat in all its forms presently accounts for nearly half

of the UK's carbon emissions?®. The UK has a legal
requirement to reduce carbon emissions by at least
26% by 2020 and 80% by 2050 (against a 1990 baseline)
under the Climate Change Act:. Meeting these targets
will require a major shift away from fossil fuel heating
systems to lower carbon forms of heating.

Of all possible renewable heating solutions, biomass
has the potential to deliver some of the most significant
and cost-effective carbon savings, particularly for
commercial and industrial applications. In addition to
carbon savings, biomass heating also offers significant
benefits for users, including operational fuel cost
savings and reduced fuel price volatility. It can also
stimulate local economic activity by creating fuel
supply chains and make use of resources that would
otherwise be treated as waste and sent to landfill.

The Biomass heat specialists



Kate Turner
Legal Director, Pinsent Masons

Gareth Fenney
Head of Heat & Energy Efficiency, Scottish Government

Bruno Berardelli
Managing Director, HW Energy

Jody Pittaway
Head of Project Development, SSE Enterprise Utilities

Marc Overson
Senior Product & Marketing Manager, Mitsubishi Electric

P&Ul Steen Tweet @ScotRenew
Head of Department, Ramboll
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Chief Executive
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