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District Energy — a definition

« Generating energy local to its point of use

« Distributing over local networks of pipes (district heating) and
cables (private wire network)

 Supplying local buildings: homes, businesses and
the public sector estate

« Using locally available sources of energy:

— Energy-from-Waste facilities

— Biomass

— Waste heat from industrial processes
— Rejected heat from buildings

 District Energy = local energy
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What's the context of ‘Local Energy’

« Continuing upward trend in energy prices

* Increasing the incidence of fuel poverty

« Lack of trust in the ‘Big 6’

— Price hikes
— ‘Profiteering’ ?
e Security of supply concerns ﬂ]i
— Increasing demand / insufficient capacity
« Government policy

District Heating Action Plan

ResponSe tot he

Expert Commission

on District Heating

May 2013

— Localism agenda
— Heat Strategy
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The BIG 6

To what extent do you trust or not trust each of the following sectors
to act in your best interest? @
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Why ‘Local Energy’

A route to energy
provision

— through utilising energy locked up in
the waste we produce and converting
it to heat and power our communities

« Uses district energy networks

— capture surplus and waste heat and
distribute it to homes and offices

 It's
— more efficient than centrally
produced power or grid gas

 It's
— because it's locally owned
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DE In Heat Strategy

technologies
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District Heating (detached)
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District Heating (flats & appartments)
District Heating (commercial & public)
150 lsolid fuel boiler
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Local authority role

« Addresses statutory obligations
« Manage a property portfolio

« Major energy user/buyer

« Data holder/aggregator for own estate and others
* Trusted supplier
« Stakeholder manager

 Access to funding: DHLS/REIF/ECO/GIB/PPP
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Case studies

e b | 3

GATESHEAD COUNCIL
Town Centre District Energy Scheme
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Project development process

N Objective setting
X
n
—
Data gathering
Project definition
Options appraisal
Feasibility study
Detailed financial modelling
Detailed business modelling
Soft market testing
Procurement
Delivery
cost
PARSONS

BRINCKERHOFF

Source: ‘Community Energy: Planning, Development & Delivery’, TCPA 2011



Bunhill Heat and Power

Islington Decentralised Energy Strategy

Aims of strategy:

To inform the development of planning policy aimed at encouraging DE
uptake

« To safeguard existing district and community heating systems for future
connection

« To identify and preserve key energy infrastructure (i.e. potentlal energy. centre
sites) .

- To ensure that the Boroughiis in the best position to make maximum use of
available DE funding prograr’rrhes when they arise

« To have a sound understand ng of the commerual ISSUEsS around DE
deployment. Y & NALY, -

— ~

Eﬂﬂvsc%?eﬂon-' Energy centre looking north up Central Street (courtesy of Tim Ronalds Architects)



Bunhill Heat and Power

Islington Decentralised Energy Strategy
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Bunhill Heat and Power

Islington Decentralised Energy Strategy
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Bunhill Heat and Power

South cluster “B”

e Connected loads

— Existing residential: Stafford Cripps Estate, Redbrick Estate and St Luke’s
Estate (~ 500 dwellings)

— Finsbury Leisure Centre and Ironmonger Row Baths

— Mixed use new-build: Seward Street (161 residential units, 6 commercial and
1 retail)

e DH network
— 1.5km of heat mains

— Sized to meet peak demand of eX|st|ng buildings, allows for future network

expansion- | ?

- Energy cénire J. S Te U0 ;
» it & , = > “1 |

— 2.0MWe gas engine<€HP unit.! & “1;,;-"%

— 115m? thermal store

PARSONS T0p-up and standby provided by local boilers
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Bunhill Heat and Power
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Bunhill Heat and Power
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Gateshead Councill

=

s

it}

A
.g 1,1
il

i

PARSONS
BRINCKERHOFF



Gateshead Council

Map of heat demand in Gateshead
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Gateshead Council

Strategic development — network flexibility

- 3
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Gateshead Councill

Gateshead Town Centre DE Scheme

Proposed Erfgrgy
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Gateshead Council

DE network — private wire network
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Gateshead Councill

Town Centre DE Scheme

e Connected loads

— Existing residential blocks (replacing communal heating and individual gas
fired systems in 400 dwellings)

— Administration, legal and education buildings
— Creative arts buildings

 DH network
— 3km of heat mains initially, expanding to 8km

— Sized to meet peak demand of connected buildings, allows for future network
expansion

« Energy centre
— 2.6MWe gas engine CHP unit
— 2 x 135m?3 thermal stores

— 2 x 7.0MW top-up and standby gas fired boilers
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Gateshead Council

DE network — future expansion
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What is a ‘smart’ heat network?

...a decentralised energy network with an ‘intelligent’ central
control system that integrates data from the energy centre,
district heating network, heat meters, heat interface units,
customer heating systems and external sources to maximise
the value of heat and power produced...
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BRINCKERHOFF



What makes a smart heat network

Smart Heat
Meters

Centrally Controlled
Customer Heating systems

Link to Smart
Grids

. Embedded
Sensors
Active Network
Control

Integrated

Control System.
Control of .
Generation Mix

Smart Heat
Interface Unit

PARSONS
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Embedded heat network sensors

Acquire operational and performance
data to manage the system

* Flow and return temperature
Differential pressure
Flow rate
External temperature
Leak detection

PARSONS
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Smart heat meters

* Interface between the central control
system and the smart heat interface
unit

\-)fe(;on

* Manages data on heating demand ’ s
patterns that can help to improve £ 159
supply management f El

» Has local control logic to modify 3 R |
customer demand patterns = :

« Simplifies metering and billing for ;ﬁ_’la‘ﬂ

supplier and customer U e |EU|][|

* Variable tariffs to incentivise
responsible use < =

* Real time and historic energy use

PARSONS
BRINCKERHOFF



Smart heat interface units

* Integrated with the smart heat meter
and customer heating systems

» Controls the supply to customer heat
and hot water systems in response to
variations in demand or price in order
to derive the greatest value from the
system

» Contains local control logic to assist
with demand management

PARSONS
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Centrally controlled customer systems

« Heating control linked to the central
control system, via smart meter and
heat interface unit

« Can allow sequencing of heat supply
between individual buildings to
reduce instantaneous peak — utilises
thermal inertia of building to maintain
iInternal temperature

« Altering of flow rate to maintain
network temperature differential

« Can control hot water generation and
storage to smooth peaks and improve
efficiency of central plant operation

PARSONS
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Active heat network management

* Distributed heating network control

 Uses data from network sensors to =
automatically modify the network
control to improve operational efficiency
and or capacity.

* When combined with information from
the central control system and smart
meters it is possible to further regulate
supply to improve system operation

PARSONS
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Control of generation

« Controls the operation of the energy
centre generation and storage,
based on data gathered from
network sensors and customer
smart meters.

» Use external and internal data to
iInform best value generation mix
« CHP
* Heat Pump
« Electrode Boiler
* Energy Storage
» Boilers

PARSONS
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Integrated heat network control

* Integrated network control
platform that uses data
from: TCm— e
« Customer heating systems i

« Smart heat interface units
« Smart heat meters

* Network sensors

* Energy Centre

» External sources
« Temperature forecasts
o Utility prices
« Triads

PARSONS
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Linking to smart electricity grids

* Energy Centre can supply local smart
electricity grids

« Smart heat network can respond to
signals from smart grid to maximise value
of heat and power produced

» Use smart electrical storage to further
improve value from smart DH network
« EV charging
 Batteries
« Compressed air

PARSONS
BRINCKERHOFF



How do Smart Heat Networks create value ?

« Control demand to allow CHP operation when value of
electricity is greatest

* Reduce peak demands
* Increase efficiency of CHP plant
* Variable user tariffs to incentivise use patterns

* Better understanding of system operation
* Prolong asset life
* Real time performance assessment
* Proactive maintenance

* Integration with smart electricity grids

PARSONS
BRINCKERHOFF
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Heat network delivery in London

Stephen Cook, Arup Energy and Climate Change Consulting
28 May 2014
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London’s DE delivery programmes
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_ondon strategic and policy context

Target to meet 25% of London’s energy
needs from decentralised energy sources by
2025

New development subject to Mayor’s
energy hierarchy in London Plan:

1. Be lean: use less energy
2. Be clean: supply energy efficiently
3. Be green: use renewable energy

ENERGY FUTURE

MAYOR OF LONDON

& ARUP




London DE Masterplanning (DEMaP) programme

Capacity building — training and ongoing support to local
authority staff
Heal mapping — grants to boroughs with ongoing support

Energy masterplanning — techno-economic modelling of key
opportunity areas

Planning advice — local DE policies and safeguarding future
connections for DE opportunity areas

' Development Planning
~and ' management agreements

Business
plan

Energy
master-
planning

Procurement




Outcomes of DEMaP —

Powering ahead
Delivering low carbon energy for London

Corps of knowledgeable local
authority planners and energy 49 g ol
officers

Guidance documents on energy
masterplanning and project
delivery

ll""'

I < Decentralised Energy
Masterplanning

A manual for
local authorities

Growing integration between v
development planning and §
Infrastructure investment

A pipeline of DE projects



DE Project Delivery Unit (DEPDU)

GLA £3 million, 3-year

programme for DE project DEfor |

development which is delivered iicaiily

as a free service to project m— —
Standardisation Communications |

sponsors. The programme -

operates through a single

delivery team for the whole

programme.

Project ‘
delivery

Sponsor 1

Ty
Project
1-01

Project
1-02

Key roles:
* Project initiator: GLA team

« Technical analysis and project
advice: Arup DEPDU team

» Project sponsor: London boroughs

Project
1-03




Support provided on DEPDU

The programme provides technical,
financial and commercial assistance
to Project Sponsors (borough councils
or other organisations). Multiple
projects for each sponsor may be
supported.

In addition, the programme undertakes
a number of stan_dardlsatlon o HEAT NETWORK
workstreams which support its mission  \IANUAL

to provide common replicable
documentation, processes and
procedures.

ARUP

MAYOR OF LONDON




Achievements and key Issues

1. Over £30 million in project delivery secured
though DEPDU support, with significant
progress on CHP from existing large scale DE
sources

2. Programme structure has low transaction cost
for each task order and allows for flexibility
during task delivery

3. Standard methods and management processes
and production of Heat Network Manual

4. Programme success depends on GLA
leadership and a clear and consistent vision

5. Project success depends greatly on sponsor’s
capacity and commitment

6. Successful projects have not recapitalised
programme funds

ARUP




Heat sources for urban settings
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Gas vs. low carbon heat sources

Gas — proven, space efficient, simple, with mature supply chain

LC heat sources — emerging technologies / supply chains, more
complex, not conventionally cost competitive

Grid decarbonisation will eliminate any carbon savings from gas
CHP.

London study:

- secondary heat about equivalent to total heating demand
(70 TWhlyr);

- nearly half can be used with DHNs (30 TWh/yr)




Low carbon alternatives to gas in urban areas

Whole or part heat

Option solution? Energy costs Capital costs Space impact Air Quality Impact
Solar Thermal Part \/ \/ ~ \/
Water source Part ~ ~ % /
HP
Other ~ ~
secondary heat Part ~ ~ X ‘/
Ground source Part ~ ~ % ‘/
HP
Deep Part ~ X ~ v
geothermal
Energy from
Wate Whole v X X X
Biomass ~ ~
boilers Whole = v = x[v
Air source HP Part ~ \/ ~ \/
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Integrated heat strategy - 1

NN

New buildings

DHW
Cylinder

GSHPs
connect
into DHN

Solar thermal panels connected to DHW

in each building

NN

Existing
buildings

DHN Energy
Centre

AN

Existing
buildings

ol

Bio-
mass

store Low temperature

Biomass (B) and gas (G) DH network

top up boilers

DHW Cylinders &
heat exchangers
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Integrated heat strategy - 2

Solar thermal panels connected to DHW in

each building
NN NN
New New
developments developments

Network
Energy Centre

Water
source heat
S &‘
Gas tqp DHW Cylinders &
- up boilers heat exchangers
Local Reservoir / River Low temperature DH
network

” ARUP




Planning practicalities
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Role of policy and planning decisions

* Evidence base needed to identify the potential for DHNs

- National and local planning policy preference for DHN
connections (energy hierarchy)

* DM policy requires evidence of efforts to identify / connect to
local DHNS

* Planning decisions incorporate energy strategy commitments
- specifying wet / communal systems
- safeguarding future DHN connection route

* Planning agreement includes:
- right/obligation to connect (reasonable endeavours basis)
- regular review of energy strategy
- contingency position if no DHN In time

o ARUP




Commercial 1ssues
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Concession arrangement

Brent are currently procuring a
decentralised energy scheme for
approximately 2500 homes.

DEPDU support:

* Pre-feasibility

» Feasibility modelling

» Detailed technical advice
« Contractual advice

» Procurement support

* Legal HoTs

“The Decentralised Energy for London programme
has helped us realise our DE potential and has
assisted us in bringing this project to market.”

Joyce Ip, Regeneration Project Manager, London Borough of Brent

ARUP



|_ocal authority led scheme

The Euston Road scheme in (S iy a Wy

g
¥

Camden is anchored on a
major new development and
will be delivered by LB
Camden.

Planning powers were key
for catalyzing scheme.

Following the DEPDU i
package of support, Camden _
elected to directly procure :
advice to complete the
delivery of the project.




Challenges of suburban densities

DEPDU analysed several
opportunities in Waltham Forest in
NE London.

The area also provides limited
potential for low carbon heat.

Returns on investment tended to
erode as the scheme grew due to
relatively low densities of demand. £




Project viability tipping point
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Commercial models

Borough Council (or Borough Council ESCo

[ PWLB / Lender
guarantee

(or JV) parent

- Concession Agreement / company
oan Development Agreement
“Council Heat Ltd.” (wholly guarantee
owned subsidiary)

upply “ESCo Ltd.” Lender

greements Works contract JU) ly agreements

heat tariff) Service contract Py ag
(heat tariff)

O&M
: Contractor

D&B
Contractor

—/

1
1
1
1
1
1
1
1
1
1
1
1
4

f
B

B

1 |

]

1,1 Tenancy Secéondary
L) ]

I : I agreement net}vork
1 : : Tenancy (heat paid (operated
i agreement : as service by RSL/
b (heat paid ; charge) ALI}/IO)
- as service : 1
: charge) - :

I I !
I I !
- RSL or [ RSL or 1
I : |

council
tenants

council
tenants




Conclusions
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Conclusions

The market for DH is growing but is still very small

Heat network delivery at scale needs large scale coordinated
programmes

Local authorities must be involved but many lack resources /
capacity / commitment

Complexity is high and rising




Thank you

Stephen Cook

stephen.cook@arup.com
020 7755 3834
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Heat Network Partnership —
Technical Workshop

Michael O’Neill, Craighall Energy
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Heat Network Partnership:

GA Technical Workshop
V District Heating Feasibility Studies

28t May 2014
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Agenda \ ¢
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 Background & Introduction

» Deliverables From a Typical DH Feasibility Study
— Project Plan
— Individual & Complex Projects
— Site Survey: Determination of Existing & Future Heat Requirements
— Energy Model: Development of Heat & Power Profiles
— Heat Network Options
— Typical Energy Centre Layout, Plant Room Adaptation, Network Design and
Specification
— Typical DH Scheme Options for on-site and off-site Energy Generation
— QOutline & Full Business Case Deliverables
— Typical Procurement Considerations (Time Permitting)

« Summary & Conclusion



Background & Introduction \(E
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RES Framework: District Heating & Y C A
Decentralised Energy Specialists

AAAAAAAAA

» Resource Efficient Scotland recently appointed a Framework of 8 Consultants to provide

technical support on decentralised energy (DE) and district heating (DH)

» Specific pieces of work will be procured through this framework by mini-competition
— strategic support to accelerate the development of DH and DE projects in Scotland

— Focussed on enabling organisations to implement DE projects and assisting in the promotion of best

practice

* This presentation will focus on the inputs and outputs from a typical District Heating
Feasibility Study.......... from high level feasibility to more detailed pre-design report

covering detailed cost benefit and technical analysis

» Examples are provided to define a route map for Local Authorities, NHS, Universities or

RSL’s prior to construction of a district heating system



Decentralised Energy Master-planning — Akin to
the RIBA Plan Of Work

geteway (op0) Project outputs
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Components of A Simple District Heating Network Qg

Energy

Centra
Supply, installation and commissioning
af the CHP Generator including UvHY
Pl Srstemns
Supply and commissioning of Boilers
Baibders WorkMStructural upgrading
Supply and installation of acoustic
enclosures, ventilationcoaling
equipment, access platforms
Lupply and Installation of pdpewark,
pumps, valves
Supply and installation of control
panels, control sensors, fire and gas
alarm syitems and associated
electrical wiring works,
Electricity, gas and water connections

DH Pipe

Supply and installation of District
Heating mains system including pre-
imsulated pipevwork matesials
pipewark installation, and assaciated
civil engineering work

CRAIGHALL
ENERGY

Supply anly af pipewark, valves, heat
exchanger etc

Supply of heat interface wnits
Supply of radiatons

Installation of pipework, pumps and
valees heat exchanger heat interface
units, radiators ete



Sources of Decentralised Energy \ (5 \
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« Anaerobic Digestion (AD)

Photovoltaic Panels (PV)

Combined Heat & Power (CHP)

Tri-generation: Combined Cooling, Heating,
and Power (CCHP)

Heat Pumps « Wind Turbine

« Hydrogen Fuel Cells
« Hydrogen Mini Grid Supply for vehicle

use
« Energy from Waste
« Solar Thermal Heating

« Gasification of bio-fuels



Thermal Generation, Transmission & (\
Distribution %

AAAAAAAAA

Natural Gas Boilers
Biomass Boilers
Bioliquid Boilers
Biogas Boilers

Biomass CHP
Bioliquid CHP
Biogas CHP
Natural CHP

Ground, Water & Air Source Heat Pumps

District Heating for heat
distribution

District Cooling networks
Smart Electricity Grid Networks

Smart Metering and Automated
Billing



DH Feasibility Studies:
Typical Project Plan )
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Typical Client Project Plan

Workstream 3: Development of District Heating Feasibility

Port Durvdlaes/ Craighall Onlby
31 Thermal Energy Demand Assessrment
3.2 Preimnary DH Network Cplions Developrment
13 idenisfy preferred DH Metwork]s) opon
34 Devwslop Financial Informalion for prefenred Opion
3.5 Proect Financial Appraisal

Dueens CrossPort Dundas/ Craighall Sighthil
36 Thermal Energy Demond Assessment
3.7 Pretminary DH Metwork Cptions Desslopment
1.8  Identfy preferred DH Metwork(s) oplion
189 Dewsiop Financial Informmation for prefermed Cpion
340 Project Financial Appraisal

City Centre North
311 Themal Energy Demoend &esseermend
312 Preimnary DH Network Oplions Deweloprment
343 ldenbly preferred DH MNetwork(s) opbon
3.14 Develop Financial Informafion for preferred Oplion
315 Project Financial Appraisal

Combined Scheme (North Glasgow & City Centre North)
316 Thermal Energy Demand Assessment
347 Prebminary DH Network Oplions Desslopment
318 Identify preferred DH MNetworkis) option
3.1% Dewsiop Financial information for preferred Cpon
3.20 Prosect Financial Appraisal

STAGE 4: RECOMMENDATIONS AND FINAL REPORT

Workstream 4: Recommendatons & Final

41  Phasing and Dedrvery Plan

4.2 Funding Cpéons

4.3 Possble Role and Rermit of an Enengy Partner
44 Possble Rok and Function of an ESCo

4.5 Mot Sheps

4.6 Final Recommendaions

\

m

\ f
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1)
2)
3)
4)

o)

6)

7)
8)

Typical Deliverables: DH Feasibility Study W& .

AAAAAAAAA

Review and Verification of Existing Client Energy Data (Heat & Electricity)
Site Survey & preparation of a Bespoke Baseline Energy Model
Technical Review of Suitable Thermal Generation & Power Options

Review of Constraints or Barriers to Decentralised Energy Options - steam/hot
water, Flow/Return temps, plant rooms adaptations, DNO Capacity, availability of

infrastructure e.g. gas grid etc.
Connectivity with other local DH Networks (to feed or receive heat)

Socio-Economic & Environmental Benefits Appraisal — CAPEX/OPEX, NPV,
IRR, CO2 Benefits etc.

Recommendations, Risk Register, Stakeholder Engagement Plan

Route Map with Procurement/Delivery/Funding Strategy



Deliverables: (E\
Individual & Complex Projects h
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Review of Existing Site Conditions: Site Survey N
Establishes Existing & Future Layout and \‘E
Energy Flows e

Client Data is Often the Key to success........ The
Methodology & Approach to DH Feasibility is
Broadly Similar With Varying Degrees of
Complexity Relative to the size and scale of the
project................ll.



Review of Existing Conditions: Identification of
Boiler House and Plant Room Arrangements

AAAAAAAAA
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Heat Consumption Data Developed —
Example of Typical Domestic DH Network

CRAIGHALL

E

NERGY

House Type

w |2 Total No. of|Total
S Dwellings |Consumption
w [MWh/annum)

FOS/16 0 16 |16 108
M/SWIMPA/1 0 351 |351 2,145
M/SWIMPA/1 0 0 0
M/SWIMPEY6 0 228 1228 1,541
SPE12/ABC 24 24 215
SPE12/D 4 4 36
SPE12/EF 16 16 144
SPE12/G 48 48 431
SPE15/WIMP 0 1 1 7
T-20-3NF 0 6 6 61
T-20-3VNF 0 4 4 41
T-20-4NF 24 48 |72 730
Totals 116| 654 |770 5,458




Review of Existing Conditions: Develop
Bespoke Heat & Electricity Demand Profiles A
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Network Options
For NHS De- |
Steaming Project

w*



Typical Energy Centre Layout, Plant Room EE\
Adaptation, Network Design and Specification N

AAAAAAAAA
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Heat Consumption — City Scale Connectivity \ U
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Deliverables: Typical DH Scheme Options C
For on-site and off-site Energy Generation W
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N

Typical DH Scheme Options \(.

CRAIGHALL
ENERGY

1. On-site generation, no interconnection - Generate heat on-site for
exclusive use of Client / private tenants within the development boundary

Advantages: Simple DH network arrangement under single ownership/management
Local supply of heat, under control of Client / ESCo
Scheme not reliant on external sources of heat

Disadvantages: Single heat source (albeit with backup boilers in energy centre building)

Client / ESCo responsible for all aspects of development - generation, energy supply
contracts, O&M, billing, etc. — and attendant risks [risk could be mitigated through third-
party contract of role]

No interconnection to external heat sources means cheaper or lower-carbon sources of heat
that may connect to a wider network are not available to development
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2. On-site generation, interconnection to external source of heat -
Generate heat on-site for use of Client / private tenants within the
development boundary, but interconnect with nearby district heating
developments / large consumers to either: (1) export heat; (2) improve
resilience; or (3) allow for import of cheaper/lower-carbon heat

Advantages: Local supply of heat, under control of Client / ESCo
Scheme not reliant on external sources of heat, however backup available

External source of heat may provide cheaper/lower carbon heat that on-site generation

Disadvantages: Connection to external heat source will require contract to be setup that adds complication to
scheme arrangement

Extra infrastructure required to connect external load, depending on proximity to scheme

______________________________________________________________________________
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3. External heat supply with local backup generation - Accept heat from
external district heating development / large consumer via an inter-
connecting pipe, with on-site backup generation

Advantages: Primary responsibility of heat passed over to third party

Access to potentially cheaper or lower-carbon supply of heat through interconnected
network

Backup provides resilience to scheme and fall-back supply of heat should external
source have any issues

Disadvantages: Rely on third party to supply heat — lost control of heat source and ability to set price
of heat

Backup generation costs money, but may not be required

_______________________________________________________________________________




Typical DH Scheme Options \( E\

CRAIGHALL
ENERGY

4. External heat supply with no local backup generation - Accept
heat from external district heating development / large consumer via an
interconnecting pipe, with no on-site backup generation

Advantages: Primary responsibility of heat passed over to third party

Access to potentially cheaper or lower-carbon supply of heat through interconnected
network

No CAPEX/OPEX costs for backup generation

Disadvantages: Rely on third party to supply heat — lost control of heat source and ability to set price of heat

No backup generation — lost resilience

_______________________________________________________________________________
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Outline & Full Business Case Preparation
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Estimated Capital Cost Summary CHP DH to 2 New Development Schemes

New Development Scheme CHP Station [£] District Heating Mains [£] Housing Internals [£] Total [£]
Port Dundas 2,577,000 2,500,000 5,171,000 10,248,000
Sighthill 1,977,000 3,038,000 3,402,518 £8,872,566
TOTAL £4,554,000 £5,538,000 £8,573,518 £19,120,566

Estimated CHP DH Operating Cost benefit for Two New Development Schemes

Annual CO2 saving

Heat and Electricity Income

Annual operating

New Development Scheme (Tonnes) [£] Operating cost [£] profit [£]
Port Dundas 1195 1,374,509 1,266,555 107,954
Sighthill 2,048 686,960 631,503 55,457
TOTAL 3,243 £2,061,469 £1,898,058 £163,411
Sighthill - Individual Scheme Development
25,000,000
20,000,000
15,000,000
10,000,000
5,000,000
0
781540015130 15160_15190_15 78_25 100_25130_25160_25190_25
-5,000,000 e —
-10,000,000 =
-15,000,000

. Developer Contribution (£) IS ECO Contribution (£)

= Balance (£)

. CAPEX Required (£)




Annual Operating Performance & NPV Forecast \‘E/

Jan Feb Tviar

[Apr [May [Jun [Jul (Aug [Sep Oct TNov Dec [Annual Total

£ 59,999 | £ 42930 |£ 45384 | £ 26488 | £ 16431 | £ 705 | € 20|€ £ 253 | £ 13232 | € 40041 53255 298,738
£ 128060|€ 98522|f 105436|f 61342|€ 33742|€ 207 | € 10/€ £ 475|€ 46131|€ 97900 € 132380 704,205
£ £ £ - 1€ - 1€ - £ £ £ £ - 1€ - 1€ - 1 -

£
£ 188060 | € 141452 € 150820 | € 87830 | £ 50173 | € 912 | € 29 | € £ 728 € 59363 | € 137941 € 185634 £ 1,002,943

Jan Feb |Mar

5,979,152 5,118,334 5,598,153 4,423 053 3,801,438 2524017 2711012 2,783 856 2,635,131 3896344 | 5116075 5,748,621
339

1034 474 740,174
2207933 1,698 655 1,817,868 1,057,616 581,759 3573 169 - 8,188 795,368 1,687,926 2282411 12,141,466

283,300 12,158 4,358 228,131 690,363 918,183

0 0 0 [1] 0 - - 0

582,301 567,043}

7400501
2154445 2.112461] 2352667 (928,565 2000526  2.154332| 2 2,238,938 25,642,569
6814640| 5545302 | 5790265 4061008 3198101 1382282 | 1124268 | 849864 | 1263371| 3473492 | 5480534 | 6217132 45,190,349
5501866 | 4786805 | 5235546 4,136,560 | 3555208 | 2360530 | 2635413 | 2603538 | 2464446 | 3643067 | 4784603 | 5376267 47074839
1,272,965 815652 | 642,343 195,246 20,581 - - 49419 767473 | 895326 4,659,005

6864831 | 5602458 | 8877885 | 4331.806| 3675789 | 2360530 | 2836413 | 2603538 | 2464446 | 3693386 | 6552166 | 6271883 §1.733.844

Rl

14450460 | 12027473 | 12842775| 9756637| 8201409| 5428359| 5830525| 5987.188| 5667328| 8441570| 11962392 | 13482612 114,078,726

NET PRESENT VALUES - CASH INFLOW / (OUTFLOW)

NET PRESENT VALUE OPTION 1 OPTION2 OPTION3 OPTION4  OPTIONS
£000s £000s £000s £000s £000s
Capital Investment (2,463,000) (3,577,000) (4,559,000) (4,725,472) (6,265,000)
Capital Contribution from
BCC/ECO - 3,557,000 - 950,000 950,000
Net Benefit 3,971,720 2,851,936 15,220,688 16,977,709 22,935,319
TOTAL INFLOWS /

(OUTFLOWS)

1,508,720 2,831,936 10,661,688 13,202,237 17,620,319

Project A:
Operating
Performance

Project B:
NPV
Calculation
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Proposed future point of |
connection to wider
heating network

Proposed Future Connection to Wider Area District Heating Network



Risk Management Strategy & Delivery Plan \G/
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land it is intended to cammy spares for these items.
Underground piping is alarm monitored. There is -
therefore a degree or redundancy built into
:gqﬁ-“bﬂq-hp‘q-l
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Energy
Centre

Supply, installation and commissioning

af the CHP Generator induding LHY
pEWEr BrETems

Supphy and commissioning of Boilers
Buibders WorkSvructiural upgrading
Supply and installation of acoustic
enclosures, wentilation/cooling
eguipment, access platforms

Lupply and installation of plpewark,
pumps, valves

Supply and installation of control
panels, control sensors, fire and gas
alarm sritems and asiociated

&l ectrical wiring worlks,

Electricity, gas and water conmections

DH Pipe

Supply and installation of District
Heating maing sypitem including pre-
irmsulated pipeveark matedialy
pipewark installation, and associated
civil engineering work

Typical Procurement: DH Works Packages

O O - - . O O O e e e e e e e ===

@

CRAIGHALL
ENERGY

Supphy anly of pipewark, valves, beat
exchanger etc

Supply of heat interface wnits
Supply of radiatoss

Installation of pipework, pumps and
vales heat exchanger heat interface
wnits, radiators etc



Typical Procurement of DH Works Packages \ C h
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Energy Centre
» Supply, installation and commissioning of the Thermal Generator

including LV/HV power systems (+ O&M Contract)
« Supply and commissioning of Boilers
 Builders Work/Structural upgrading

» Supply and installation of acoustic enclosures, ventilation/cooling

equipment, access platforms
« Supply / Installation of pipework, pumps, valves

« Supply and installation of control panels, control sensors, fire and

gas alarm systems and associated electrical wiring works.

* Electricity, gas and water connections
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District Heating Mains

« Supply and installation of District Heating mains system including
pre-insulated pipework materials pipework installation, and

associated civil engineering work

Plant Room Adaptation, Domestic/Commercial Heating Systems

« Supply / Installation of pipework, valves, heat exchanger, Heat

Interface Units, heat emitters/radiators etc.



Summary \ G .

1. District Heating is not new and should be welcomed for a range of social,

economic and environmental reasons

2. District Heating is technology neutral. Choose the generation technology that

suits your needs best

3. Clients should clearly define and prioritise key drivers for change at the outset

(CAPEX/OPEX cost, socio-economic, environmental objectives etc.)

4. Willingness to look beyond your own horizons offers significant potential for

decentralised energy projects
5. District Heat Networks are here for the long-term
6. Modular and phased scheme development is always an option

7. Where necessary, start small but always think big and consider the potential

for future technology solutions.

8. RES and the Framework Providers are always here to help
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