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Decentralised energy supply

Energy supply from local renewable and local low-ca rbon sources (ie on-
site and near-site, but not remote off-site) usuall y on a relatively small 
scale. Decentralised energy is a broad term used to  denote a diverse range 
of technologies, including micro-renewables, which can locally serve an 
individual building, development or wider community  and includes heating 
and cooling energy.
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District or Community Heating

• Supplies heat via a heat 

network from one or multiple 

central heat sources

• May also supply cooling

• Serves more than one building 

or dwelling

• May serve one site, eg

apartment block or campus, or 

more than one site

• Can serve whole towns or cities



The plant room

Seaton, Aberdeen



Distribution Network
Pipes

Barkentine Estate, East London Bonnyrigg, Midlothian, Scotland



Inside the home



Demand - Load Profiles

• Load is the building user’s demand for heat
• Different user types have different patterns of use

• Building Load Profiles

– Retail
– Commercial

– Hotels

– Assembly and Leisure
– Residential

• District heating = overlapping load profiles

• Winter heat and summer cooling loads overlap
• Leads to a smoother aggregated load curve

• Improves plant optimisation

• Improves fuel utilisation
• Increases plant longevity

• Lower maintenance costs



Heat Generation Technologies

• Accesses technologies at scale

• Multiple heat sources include 

Combined Heat & Power (CHP), 

renewables: biomass, solar & 

geothermal, E-f-W, waste heat

• Diverse fuel sources improves 

supply security

• Reduces price volatility

• Simplicity in retro-fitting new and 

emerging technologies
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High heat density:

• High absolute building density

• Age of buildings - thermal performance

Diversity of loads:

• Mixed uses of buildings 

• Domestic/non-domestic/age of buildings

Presence of anchor loads:

• Public sector – hospitals, prisons, 

universities, civic buildings, leisure 
centres, social housing

• Private sector – hotels, leisure centres, 

process industries

District heating not appropriate everywhere

Threshold of 3,000 kW per km2 Aecom/Poyry

Key requirements for District Heating

Leeds City Centre



Character areas

• City centre - high density, mix of uses
- offices, institutional buildings, 
hotels, leisure, some high rise 
residential

• Edge of centre - high density, mix of uses
- hospitals, universities, new build 
residential blocks, re-furb industrial 
buildings

• Industrial zones - degraded inner city sites, low de nsity
- railway sidings, dock frontage, factories

• Inner city - high density, residential
- Inter-war social housing estates, industrial 
era terraces, municipal buildings, libraries, 
neighbourhood/leisure centres 

• Suburban - low density, residential
- older detached/semi-detached housing, 
some infill, business parks, supermarkets

• Urban extensions - Medium/high density, mixed use
- New build housing, retail, business parks

• Defines ‘character areas’

• Particular technology portfolio appropriate for eac h

www.chpa.co.uk



Household Energy 
Management Strategy

Clarifying Govt’s Position

“ In light of evidence around the 
cost-effectiveness of carbon 
savings, and the potential for 
increasing renewable capacity, we 
believe district heating has an 
important place in decarbonising 
the heat supply for dense urban 
areas and localities with sufficient 
heat densities and access to 
appropriate low carbon or 
renewable heat sources”.

“So we are setting in place a clear 
enabling framework of policy and 
financial support to encourage 
deployment of UK district 
heating.”



An
Enabling Framework for District Heating

Developing existing policies creating certainty

• A supportive planning framework through updated 
Planning Policy Statements.

• Renewable Heat Incentive – including considering an 
uplift for district heating.

• Low Carbon Infrastructure Fund

• Community Infrastructure Levy

• Zero Carbon Buildings Policy

• Carbon Reduction Commitment

• Considering a commitment that all public sector 
properties will connect where feasible and economic .

Greenwich Millennium Village, 
London



The Community Heating Infrastructure Fund

• Central Govt fund approx £30 million to 
support district heating infrastructure

• Funding in England administered by 
the Homes & Communities Agency

• Over-subscribed by more than £50m

• To date, the funding is supporting 13 
projects, with a variety of technologies 
in a mix of communities. 

• Projections estimate final carbon 
savings of ~50,000 tonnes pa, 
providing low carbon heat to 
consumers in more than 30,000 homes.



Planning Policy Statement 1

• Planning authorities should provide a 
framework that promotes and encourages 
renewable and low carbon energy generation

• Planning authorities should have an evidence-
based understanding of the local feasibility 
and potential for low & zero carbon 
technologies

• Drawing from this evidence-base, planning 
authorities should set out a target percentage 
of the energy to be used in new development 
to come from decentralised and renewable or 
low-carbon energy sources

• Set out the type and size of development to 
which the target will be applied

• Ensure there is a clear rationale for the target 
and it is properly tested

“Where there are existing decentralised energy 
supply systems, or firm proposals, planning 
authorities can expect proposed development to 
connect to an identified system, or be designed to 
be able to connect in future .”



Zero Carbon Buildings Policies

• Zero Carbon Homes (2016) 
– Progresses in step in line with CSH

• Public Sector (2018) 
• Non-Domestic Buildings (2019).
• Definition of Zero Carbon

Energy efficiency = fabric measures
Carbon compliance = onsite generation
+ Connected heat
Allowable solutions via:
– Self-certification
– Allowable solution companies
– Buy-out fund



St Neot’s Town, Huntingdonshire

• Rural market town – 27,000 pop
• Set within housing growth area
• Too small to support major chains
• Eastern eco-extension planned
• Little Barford 350 MW CCGT
• Waste heat via DH could deliver 

70% carbon savings at lowest cost
• Biomass CHP can deliver 140%
• Limited heat load in new town
• Major loads in existing town
• Capital cost £30 million
• £17m contribution possible under 

Allowable Solutions 

St Neots, Cambs



Carbon Reduction Commitment

• Cap and trade mechanism set below EU 
Emissions Trading Scheme

• Affects 20,000 organisations with 
consumption above 11 MW

• Mainly large energy users eg hospitals, 
municipalities, hotels, prisons

• Ideal anchor loads!!

• Waste heat defined as zero carbon

• Includes heat from CHP

Leicester City Centre



East of Exeter - Cranbrook

•Outline planning permission 
grant 2007 at CSH 3 & 16% RE

•Energy Strategy completed

•Economic downturn stalls 
development



Least cost method of compliance
for Cranbrook at each CSH level

PART L 2006 COMPLIANT DESIGN

Basic fabric improvements

Advanced fabric measures

Solar Water Heater

Photovoltaics Gas fired 
CHP

Photovoltaics + 
Micro-Biomass Boiler

Biomass Site CHP
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CSH 3

CSH 4

CSH 5

CSH 6 Biomass Site CHP 

(potentially with PV)
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Emission reductions at Cranbrook
Getting to Code level 6 with site energy

• DH and CHP system costs are shown as on-costs per d welling

• These on costs are predicted to be much lower than microgeneration alone

Gas CHP

Biomass fuel 
Steam CHP



2009 DH & CHP breakthroughs

• £50m public sector infrastructure funding package
• £3.7m HCA low carbon infrastructure grant 
• Private sector ESCo proposition
• Skypark commercial development included in scheme



Zero carbon DH at Cranbrook & Skypark

Potential benefits:
• Reduce developers exposure to tightening CO 2 standards at little extra cost
• Demonstration of a private sector ESCo model
• 6MWe and 17MWth biomass CHP serving 2900+ homes
• £30m – £40m low carbon investment



Northstowe

• 9,500 homes - flats/maisonettes/townhouses
• Mixed use – dom/retail/commercial/ leisure

• CSH 4 initially

• Relatively low density – 46dph
• Considered range of options – gas CHP, 

biomass HoB, biomass CHP, large scale 
wind, microgeneration (PV, GSHP’s)

• Biomass CHP best option

• £15,000 per dwelling & £200 per m 2

• Gas CHP £3,000 per dwelling & £40 per m 2

• Considered one central plant (10 MW), two 
plants (2x5MW), four plants (4x2.5MW) to 
cope with phasing

• Two plants found to best



Hanham Hall, Bristol

• HCA Carbon Challenge project

• 195 homes by Barratt Developments

• Designed to meet CSH Level 6
• High insulation standards

• Passive solar orientation

• Stored hot water for space heating
• Woodchip biomass CHP for 

electricity and domestic hot water

• LCIF £0.8m to connect to 
neighbouring secondary school



Conclusions

• Can be done

• More expensive than BAU

• Needs to be considered at masterplanning stage to mi nimize costs
• Larger developments easier – scale matters

• Diversity matters

• Proximity to existing loads helps
• Re-adjustment of developer business model

• Implications for land values

• Phasing a problem
• Sensitive to NPV and IRR requirement

• Different delivery model required?
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