
Planner Capacity Building  Project 

4 July 2011

A Guide to District Heating Schemes 

Delivered by: 



2

 Inform how DPD policies and allocations can be 
prepared

 Understand the district heating:
- Technical feasibility 

- Financial viability 

- Barriers / constraints 

- Deliverability 

 Ownership of certain aspects in relation to 
planning and development process

Purpose  



Context: Planning  



4 Planning policy: Keeping track of a moving target   

 National policy in a state of 
some transition

 New PPS1 Supplement, 
expected  with. stronger and 
more direct guidance on 
how climate change should 
be addressed in planning 
policy document

 CHP / district heating is a 
key part of the carbon 
reduction agenda



5 Planning policy: Making sure your plans provide certainty  

 LDDs have significant role to 
play to deliver national 
commitments to carbon 
reduction

 Safeguarding areas for 
development of renewable 
energy and associated 
infrastructure

 Identifying opportunities for 
district heating is key



6 Planning policy 

 Evidence bases:  Local Development 

Documents must contain a „reasoned 

justification‟ for policies and allocations

 Sustainability Appraisal: SAs  often fail 

to address climate change related issues 

adequately

 Compliance with national policy: DPD 

are expected to consistent with national 

policy

 Deliverability and flexibility: Key to 

adoption of targets and identification of 

significant energy infrastructure projects



Context: Efficient energy generation 
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 CHP  plant that does not 
„dump‟ heat into the  
atmosphere

 Dumping heat reduces the 
operational efficiency of CHP 
plant

 “Good quality CHP” is 
defined in CHPA quality 
indexing system 

What is Good Quality CHP?



9 Developing Good District Heating 

 Introduction of  the Energy 
Efficiency Directive (EED)

 Replaces the Cogeneration 
Directive

 Promotes greater efficiency 
in energy generation

 Identifies district heating as 
a the default option

 Ideal fit for Liverpool City 
Region work undertaken to 
date



Context: The City Region



11 Liverpool City Region : The Journey So Far 

 Stage 1: Capacity 

 Stage 2: Strategic 
opportunities 

 Stage 3: Identification of 
mechanisms for delivering 
opportunities 

 Stage 4: SEAP coordinate all 
energy issues and attract 
funding / investment 



12 Liverpool City Region : The Journey So Far 

 As at 2009 targets identified:

- A total of 3 schemes were required 

generating 9MW by 2020

- One scheme had been delivered 

(Mossborough Hall Farm ) with capacity 

of 0.3MW

- 4 planning applications submitted that 

could generate up to 27MW.

- EfW  accounted for 5 applications 

generating over 400MW

 2010 study identified 14MW of biomass 

heat capacity in Merseyside 

 Stage 2 report identifies 23.2 MW of 

CHP capacity from 8 Priority Zones 
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13 Liverpool City Region : Projecting Future Demand

Total Energy Trajectory

Total Emissions Trajectory

 Understanding of net energy 
demand and carbon 
emissions from growth 

 Growth projections used to 
inform analysis of heat loads



14 Liverpool City Region : Strategic Opportunities 

 10 District Heating 
priority Zones 
identified (27.8MW) 

 8 Priority Zones in 
Merseyside (22.3 
MW)



15 Strategic Opportunities: Sefton 



16 Strategic Opportunities: Liverpool



17 Strategic Opportunities: Wirral



18 Strategic Opportunities: Knowsley 



19 Strategic Opportunities: Halton



Stage 1: Analysis of areas, sites and 

buildings 



21 Understanding the development process 



22 Liverpool City Region : Strategic Opportunities 

Identification:

 Heat density mapping work provides 

areas of high heat demand at a 1km2 

resolution

 Subsequent drill-down of identified 

sites allows specific load centres and 

space-types to be determined

 Key parameters for heat network 

suitability are tested:

- presence of anchor load(s)

- mix of space-types

- distance between loads

- local geography/potential challenges 

to pipework routing



23 Stage 1: Understanding the development 

 Scale, mix, type , 

density and phasing of 

development

 Categorise building 

standards to be achieved 

(CfSH / BREEAM)

 Present proposed 

development details in 

tabular and spatial 

formats



24 Key issues to consider 

 Understanding areas of change 

 Size, mix, type and end users of 

development 

 Phasing 

- Dispersal / fragmentation

- Certainty of land coming forward

 Obstacles and barriers between the 

building and the district heating 

network

 Building heat peak demand

 Compatibility of the building‟s heating 

system

 Capacity to locate plant and plant 

capacity 



25 Cross boundary issues; Connecting networks  



26 Cross boundary issues: Identifying suitable locations for plant  

 Overall land area

 Proximity of the site to 

demand locations

 Vehicular access to the site

 Availability of utilities on/in 

proximity to the site

 Ability to erect buildings to 

house plant, with necessary 

permits and consents

 Ground conditions including 

contamination and presence 

of water



Stage 2: Energy Consumption & 

Profiling  



28 Stage 2: Calculating energy demand / consumption 

 Types of energy:

- Grid Electricity 

- Natural Gas 

- Renewables 

 Assess plots by development 

type, size and building standard

 Regulated / unregulated energy 

Utility 

Energy Consumption Cost 

kWh/year % £/year % 

Electricity 8,600,000 44% £930,200 73% 

Gas 11,100,000 56% £338,100 27% 

Total Energy 19,700,0000 
 

£1,268,300 
 

 



29 Understanding energy profiles 

Heat Demand Profile of a Town Hall Complex 

Heat Demand Profile of a Hotel 

 Understanding the nature of 

energy demand ie, electricity and 

heat demand 

 Development of profiles:

- Total energy consumption 

- Total demand profile 

- Plot / individual building profiling 

- Assessment across the year 

 Profiles used to identify energy 

peak requirements.

 Provide indication of size of plant 

needed to meet estimated demand



Assessing District Heat Options 



31 Identifying clusters 

 First step towards to detailed design 

of CHP / District Heating

 Identifying sites and buildings and 

building users

 Significant stakeholders 

engagement required 

 Collection of detailed metered 

energy information

 Accuracy of data is very important 

to understand business case 



32 Data sources



33



34 Understanding plant sizing and efficiency  
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 Heat and electricity duration 
curves key to plant sizing.

 Implications on land 
requirement and location of 
plant.



35 Considering  technology options 

 Option 1: A combined heat and 

power (CHP) plant to produce both 

heat and electricity (to national 

grid) 

 Option 2: A CHP plant that 

produces electricity directly to the 

end users through a dedicated, and 

privately owned, wire.  

 Option 3: A biomass boiler plant. 

This option produces heat  only.



36 Assessing existing infrastructure 



37 Planning for networks 



38 Example of Assessing CHP Generation Capacity

Profile of how the CHP and thermal store deliver heat to the 

buildings opposite:

This graph shows much of the heat generated by the CHP is 

used by the Town Hall complex.

Graph shows the remaining available heat after the Council use 

what they can.
Graph shows that all the remaining available heat can be used 

by the hotel according to their demand profile. This is due to 

how the CHP is operating in accordance to the combined heat 

demand of all the buildings connected. In the model, no surplus 

heat is generated by the CHP.



Stage 4: Calculating Carbon 



40

 National Calculation 
Methodology - Standard 
Assessment Procedure (SAP)

 Other sources DEFRA / 
Carbon Trust 

Stage 3: Calculating carbon emissions 
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 Uses calculations for electricity and 

thermal demand.

 Two ways of calculating for 

developments:

1. Based on energy efficiency 

standard of building only. CO2 

produced through the conversion of 

fuel to electricity and heat

2. Taking full account of building 

standards and the „offsetting‟ 

through energy infrastructure that 

will be required to meet standards

 Assess at individual plots levels in 

addition to overall development

Calculating Carbon 
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Stage 5: Deliverability and Viability 



43 Performance measures and assumptions

 Simple Payback  

 Net Present Value

 Internal Rate of Return 

 Other measures: 
- Discount factor

- Cost of connecting buildings to 
the heat network

- Cost of the heat network

- Biomass and Gas Fuel Price

- Electricity price
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Connection costs Cost of heat network Fuel Costs 

Obstacles and barriers between 

the building and the district 

heating network

Extension of the district 

heating network

Market value 

Length of contract 

Compatibility of the building‟s 

heating system with the district 

heating heat supply 

(temperatures, pressure)

Obstacles and barriers 

between the buildings and the 

district heating network

Quantity 

Space available in the plant 

room

Heat peak demand Operator credit risk 

Accessibility to the plant room 

in the building

Construction risk Recourse limitations 

Deliverability and viability
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