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4.1 Introduction 

This section describes the second stage of our study, which 

has reviewed the technical and financial potential of potential 

district heating projects with each of the three identified ‘priority 

clusters’. 

4.2 Technical feasibility 

To afford a more detailed understand of the technical feasibility 

for developing networks in the areas identified, we have gone 

beyond the analysis of heat demands and qualitative potential 

applied in section 3 above.  

We have used the information collected for each of the three 

priority clusters to identify the heat loads that are of greatest 

interest; existing and proposed. This was then used produce 

high level network designs, with indicative infrastructure routes 

and pipe sizes connecting them all to a central energy centre. 

A number of energy source options were tested, to ascertain 

what size of plant would be required and the level of CO2 

savings which could be achieved. 

4.2.1 Network Design 

Variants of each of the proposed networks have been designed 

to reflect the practical difficulty in developing wide area 

networks. Typically networks area created around a small, core 

group of clients with large heat demands. This simplifies the 

contractual process while creating a secure business model for 

the ESCo. In development led schemes the phasing of sites 

places similar pressure on the extent of the network. Our small 

or early stage network designs reflect this.  

Connecting additional loads to an existing small network 

requires available capacity within the heat transmission mains. 

Adding capacity at a later stage can be costly so it can be 

prudent to oversize key heating mains. The increased capital 

costs of installing oversized pipework results in a reduced 

overall cost for delivering the expanded network. Our oversized 

initial network designs reflect this.  

Our third variant shows a more mature network with a greater 

number of loads connected. This will suggest the scale of 

carbon emissions savings from an established network. 

For each of the key locations we have developed the following 

network options: 

1. A small network centred on the key buildings near to 

the location of the energy centre – this option would 

limit the capital costs and potentially be more 

commercially attractive. 

2. A larger network expanding over a wider area – this 

option would have higher capital costs but would 

deliver greater carbon savings 

3. A small network with built in capacity for expansion or 

which allows for connection of future developments 

which are constructed after the network becomes 

operational 

The networks have been assessed using an in-house toolkit 

which allows us to quantify the heat loads across all the 

branches, size the pipework and attribute indicative costs to 

the network. 

4.2.2 Energy Centre 

In locating the energy centre we have made an assumption on 

a possible location within each priority cluster based on the 

information we have managed to collect from the Council, key 

stakeholders and desktop research. In the case of Bath River 

Corridor and Keynsham this is located within a potential 

development site. In Bath city centre it is located on the site of 

an existing energy centre. 

4.2.3 Modelling of plant 

To assess the size of the demands, we have used modelling 

tools which use the predicted energy demands and estimated 

profiles of the buildings we have selected to assess the likely 

size of the heating plant required.  
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For each network we have reviewed the potential for 

incorporating gas-fired CHP and biomass boilers. Our 

modelling enables us to understand the heat and electricity 

output from the different plant, which allow us to calculate heat 

and electricity sales. 

For CHP we have assessed two CHP capacity options, one 

with a CHP sized to meet around 70% of the total annual heat 

demand and one sized to meet 50% of the total annual heat 

demand. The larger CHP enables greater CO2 savings but the 

smaller CHP improves the commercial viability.  

4.2.4 CO2 savings 

Based on the heating demands from the buildings that have 

been identified on the network we have carried out modelling to 

assess the potential CO2 savings from the use of either gas-

fired CHP or biomass boilers. Our base case assumption is 

that all the existing buildings will be using gas-fired boilers. If 

any buildings are using electric heating or another fossil fuel 

then the savings would be greater. 

To calculate the CO2 savings we have used the emissions 

factors used for Building Regulations Part L 2010. For biomass 

we have included a range which accounts for the different 

emission factors associated with wood chips and wood pellets.  

4.3 Commercial viability 

To assess the commercial viability of the district heating 

networks identified we have estimated the total capital costs 

associated with system presented, the costs associated with 

operation and maintenance and the revenue from the sales of 

heat and electricity. 

We have assumed that a financial contribution would be able to 

be obtained from developers of sites connecting to a network 

based on the reduced costs of meeting planning policy and 

building regulations requirements compared to alternative 

strategies. 

The costs have been run over a 25 year period to determine 

the cash flows and calculate the following: 

• Annual costs – these are based on the fuel costs and 

annual maintenance costs. The year 1 data is presented 

but these figures change each year in line with the fuel 

price changes. 

• Annual revenue – these are based on the heat and 

electricity sales in the case of CHP and heat sales and RHI 

income in the case of biomass. The year 1 data is 

presented but these figures change each year in line with 

the fuel price changes. 

• Simple payback period – the time taken to return the initial 

capital expenditure. 

• Net Present Value (NPV) – this is the yield of the 

investment based on the capital investment and the costs 

and returns over time together with the discount factor. We 

have reviewed the NPV for two discount rates, 3.5% and 

6%. The former equates to the standard value used for 

public sector valuations and the latter reflects the rate 

required for some private sector involvement. In reality 

commercial organisations would seek to apply a higher 

discount factor but these two values give an indication of 

viability. The NPV is a useful indicator as it shows, for any 

given discount factor and length of contract, how much gap 

funding may be required (if any) in order to make a project 

viable. 

• Internal Rate of Return (IRR) – this shows the return on the 

investment. 

 
Our assumptions are based on previous quotes from suppliers 

and from our understanding of systems and schemes currently 

in operation.  

For the Biomass option we have explored the financial impact 

with and without the Renewable Heat Incentive (RHI). For 

larger biomass boilers (over 500kW) the proposed tariff in the 
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consultation document was between 1.6 to 2.5p/kWh for 15 

years. 

A more detailed overview of the financial viability, including 

sensitivity analysis, is included in section 4.5. More detail of the 

assumptions and figures used in the modelling is contained in 

Appendix B. 

The results of our technical and financial assessment of 

potential networks within each of the three key opportunity 

areas are presented in the following Datasheets.
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The cluster long list analysis highlighted Bath Central 
as the location with the greatest existing 
opportunities for district heating. A network here 
could deliver a range of social, economic and 
environmental benefits. The cluster area has the 
highest existing heat density in the District and 
includes a large number of Council properties and 
has a number of significant development sites which 
would benefit from an existing network.  

While the heat density is comparatively high acro
much of the cluster, the area selected for this more 
detailed opportunity assessment was reduced 
following identification of a number of constraints. 
The figure below highlights the River Avon as a 
natural boundary which has shaped the initial cluster 
area but which also bisects it, removing the leisure 
centre from further study.  

The City’s ancient heritage places significant 
constraints on plausible initial network routes and 
extents. The area circled in red is potentially 
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The cluster long list analysis highlighted Bath Central 

opportunities for district heating. A network here 
could deliver a range of social, economic and 

area has the 
highest existing heat density in the District and 
includes a large number of Council properties and 
has a number of significant development sites which 

While the heat density is comparatively high across 
much of the cluster, the area selected for this more 
detailed opportunity assessment was reduced 
following identification of a number of constraints. 

Avon as a 
natural boundary which has shaped the initial cluster 
rea but which also bisects it, removing the leisure 

The City’s ancient heritage places significant 
constraints on plausible initial network routes and 
extents. The area circled in red is potentially 

constrained by sub-surface vaults beneath the City. 
These vaults would make pipework installation either 
prohibitively complex or impossible. While the exact 
extent of the vaulted areas of the City has not been 
mapped, the general area indicated is avoided and 
excluded from further study here. A more detailed 
understanding of this constraint may result in 
changes to the heat loads which can be selected for 
connection. 

The orange marker within the inner green area 
represents a potential energy centre location at the 
City of Bath College. In urban locations finding space 
for plant can be difficult and therefore our proposed 
network options make full use of this opportunity. 
The viability of a network within this area is explored 
as network option 1.  

The wider green sphere indicates the a
more detailed searches for suitable loads has been 
conducted to assess the viability of a larger initial 
network, explored as network option 2.

Bath Central cluster opportunity assessment 

Bath Central
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These vaults would make pipework installation either 
prohibitively complex or impossible. While the exact 
extent of the vaulted areas of the City has not been 
mapped, the general area indicated is avoided and 

A more detailed 
understanding of this constraint may result in 
changes to the heat loads which can be selected for 

The orange marker within the inner green area 
represents a potential energy centre location at the 

. In urban locations finding space 
for plant can be difficult and therefore our proposed 
network options make full use of this opportunity. 
The viability of a network within this area is explored 

The wider green sphere indicates the area where 
more detailed searches for suitable loads has been 
conducted to assess the viability of a larger initial 
network, explored as network option 2. 
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Network 1 is based around the proposed energy 

centre at the City of Bath College, with branches 

extending only a short distance to large local heat 

demands. Heat demands from future loads have 

been excluded so that this network represents a 

currently deliverable scheme regardless of changes 

to development timetables. 

Our analysis has concentrated on connection to 

significant loads, particularly around the Pump 

Rooms (161). The proposed route passes a number 

of smaller loads from Council owned buildings (such 

as 161 and 171along Stall Street for example). 

While the individual loads are small, when 

aggregated they represent substantial additional 

heat. These can be expected to improve the 

financial viability of the network beyond what has 

been modelled here. 

This network scheme has significant potential for 

further extension and for the connection of 

additional loads along its route, including to the 

proposed neighbouring network at Bath Riverside 

(detailed below). The scheme also has the potential 

to connect to large social housing schemes, 

particularly those with existing communal heating 

systems. Metered heat data for these sites has not 

informed our analysis and therefore may be under 

represented. 

Some areas of high heat density, particularly in the 

city centre near the Podium, have not been 

connected because of the vaults. The area has a 

large demand which if connected would greatly 

increase the level of carbon savings achievable. 

 

Map: Bath Central network 1 

 

 
 
 

Bath Central
Initial network

1
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Heat loads connected to Bath Central network 1 

Ref Name Code Heat Demand Source Status 

10 CITY OF BATH COLLEGE BA1 1UN 131 MWh SWHM Expected that 
metered heat 

demands could 
be significantly 

higher 
211 MARKS AND SPENCER PLC BA1 1QB 1277 MWh SWHM  
331 SOMERSET HALL BA1 1TS 373 MWh SWHM  
311 SACO HOUSE BA1 1UH 351 MWh SWHM  
321 40 SOUTHGATE STREET BA1 1TG 324 MWh SWHM  
322 FORUM BUILDINGS BA1 1UG 173 MWh SWHM Currently 

unoccupied. Heat 
demand may be 
overestimated 

511 JOHN WOOD BUILDING  367 MWh NI185 University halls 
171 39 STALL STREET BA1 1QH 1261 MWh SWHM  
161 PUMP ROOMS  750 MWh NI185 Has an existing 

CHP 
121 ST JOHNS HOSPITAL BA1 1SL 586 MWh SWHM  
131 9-10 BATH STREET BA1 1SN 390 MWh SWHM  
151 ARLINGTON HOUSE BA1 1QN 362 MWh SWHM  
141 ST CATHERINES HOSPITAL BA1 1QZ 186 MWh SWHM  
431 KINGSMEAD LEISURE 

COMPLEX 
BA1 2BX 888 MWh SWHM  

611 WESTPOINT BA1 1UN 469 MWh SWHM  
631 14 KINGSMEAD SQUARE BA1 2AD 186 MWh SWHM  
621 4 NEW STREET BA1 2AF 175 MWh SWHM  
521 JOHN WOOD COURT  529 MWh NI185 University halls 
332 CARPENTER HOUSE  559 MWh NI185 University halls 

 
 

Technical assessment 

A technical assessment of a biomass fuelled version of the scheme has not been pursued for the Bath 

Central cluster because of the difficulty, and additional cost, in making sufficient space available for the 

large fuel store which would be required. In addition the higher NOx emissions associated with biomass 

could conflict with Bath’s designated Air Quality Management Area (AQMA). 

Annual heating & hot water demand 9348 MWh 
Total trench length 1167m 
Network cost per meter £646.31 

 
 

Financial assessment 

CHP option 1 financial viability 

CHP option 1 system size 1600 kW IRR -0.70% 
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Total capital costs £2,398,869 Payback period More than 25 years 
Capital cost after developer 

contributions 
£2,398,869 Profit after 25 years  

(undiscounted) 
-£237,674 

Year 1 annual costs £678,889 Annual CO2 savings 1459 tCO₂ pa 

Year 1 annual revenue £725,653 Cost per tonne carbon 

(25 years) 6.51 £/tCO₂ 
NPV @ 3.5% -£1,060,334 
NPV @ 6% -£1,405,534 
 

 
 

CHP option 2 financial viability 

CHP option 1 system size 770 kW IRR -1.12% 
Total capital costs £2,082,529 Payback period More than 25 years 
Capital cost after developer 

contributions 
£2,082,529 Profit after 25 years  

(undiscounted) 
-£326,987 

Year 1 annual costs £567,268 Annual CO2 savings 753 tCO₂ pa 

Year 1 annual revenue £600,811 Cost per tonne carbon 

(25 years) 17.36 £/tCO₂ 
NPV @ 3.5% -£1,003,895 
NPV @ 6% -£1,286,964 

 

Cash flow analysis 

 

Note that because there are no developer contributions in this network option, there is only a single cash flow for gas   

CHP.  
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Future proofing network expansion 

The oversizing of key heating mains is 

important where future network expansion is 

planned because it enables the connection of 

additional loads without requiring further works 

to the existing mains. The increased capital 

costs of installing oversized pipework results in 

a reduced overall cost for delivering the 

expanded network. 

The section of pipework highlighted in red 

below indicates the infrastructure which has 

been oversized to enable future expansion. 

The additional cost calculation is based on pipe 

oversizing to accomodate the future expansion 

of network 1 into network 2 (detailed below). 

Further oversizing may be prudent where loads 

beyond those identified may be connected. 

 
 

Map: Bath Central network 1 with oversized pipework 

 
 
 

Technical assessment 

Annual heating & hot water demand 9348 MWh 

Total trench length 1167m 
Network cost per meter £905.10 
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Financial assessment 

CHP option 1 financial viability 

CHP option 1 system size 1600 kW IRR -1.46% 
Total capital costs £2,700,871 Payback period More than 25 years 
Capital cost after developer 

contributions 
£2,700,871 Profit after 25 years  

(undiscounted) 
-£539,676 

Year 1 annual costs £678,889 Annual CO2 savings 1459 tCO₂ pa 

Year 1 annual revenue £725,653 Cost per tonne carbon 

(25 years) 14.79 £/tCO₂ 
NPV @ 3.5% -£1,362,335 
NPV @ 6% -£1,707,536 
 

 
 

CHP option 2 financial viability 

CHP option 1 system size 770 kW IRR N/A 
Total capital costs £2,384,531 Payback period More than 25 years 
Capital cost after developer 

contributions 
£2,384,531 Profit after 25 years  

(undiscounted) 
-£1,318,071 

Year 1 annual costs £567,268 Annual CO2 savings 753 tCO₂ pa 

Year 1 annual revenue £583,116 Cost per tonne carbon 

(25 years) 70 £/tCO₂ 
NPV @ 3.5% -£1,740,535 
NPV @ 6% -£1,915,678 
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Cash flow analysis 

 

 
Note: This scenario does not benefit from developer contributions because no new development is 
connected. Both green and blue cash flows are therefore identical.
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Network option 2 is an expanded version of 

network 1.  The network is based around the 

proposed energy centre at the City of Bath 

College, with branches reaching large heat 

loads concentrated around Green Park Station, 

the Southgate development, at riverside 

development sites and around the Pump 

Rooms. Additional medium sized loads are 

connected en route. 

This network scheme has significant potential for further 

extension beyond this expanded option including to 

proposed neighbouring network option at Bath 

Riverside (detailed below). 

Network option 2 is reliant on a number of development 

sites coming forward in the City Centre and around 

Kingsmead. Were these developments to not come 

forward or were they to pursue alternative heating 

strategies the viability of the network may be 

jeopardised. 

 
 

Map: Bath Central network 2 

 

 
 
 
 
 
 
 

Bath Central
Expanded initial network

2
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Heat loads connected to Bath Central network 2 

Ref Name Code Heat Demand Source Status 

221 B4 SOUTHGATE Abb 2 3938 MWh SHLAA Completed 
10 CITY OF BATH COLLEGE BA1 1UN 131 MWh SWHM  

211 MARKS AND SPENCER PLC BA1 1QB 1277 MWh SWHM  
331 SOMERSET HALL BA1 1TS 373 MWh SWHM  
311 SACO HOUSE BA1 1UH 351 MWh SWHM  
321 40 SOUTHGATE STREET BA1 1TG 324 MWh SWHM  
322 FORUM BUILDINGS BA1 1UG 173 MWh SWHM Currently 

unoccupied. Heat 
demand may be 
overestimated 

532 AVON STREET CAR PARK Abb 1 1511 MWh SHLAA Expected 2016 
531 COACH PARK King 1 1511 MWh SHLAA Expected 2016 
511 JOHN WOOD BUILDING  367 MWh NI185  
171 39 STALL STREET BA1 1QH 1261 MWh SWHM  
161 PUMP ROOMS  750 MWh NI185  
121 ST JOHNS HOSPITAL BA1 1SL 586 MWh SWHM  
131 9-10 BATH STREET BA1 1SN 390 MWh SWHM  
151 ARLINGTON HOUSE BA1 1QN 362 MWh SWHM  
141 ST CATHERINES HOSPITAL BA1 1QZ 186 MWh SWHM  
431 KINGSMEAD LEISURE 

COMPLEX 
BA1 2BX 888 MWh SWHM  

481 CUMBERLAND HOUSE BA1 2BG 450 MWh SWHM  
821 NELSON HOUSE BA1 2TL 414 MWh SWHM  
461 GREEN PARK STATION King 6 353 MWh SHLAA Expected 2018. 

Station retained 
491 1-2 NELSON PLACE WEST BA1 2BA 207 MWh SWHM  
811 3-4 NELSON PLACE WEST BA1 2BA 207 MWh SWHM  
721 PLYMOUTH HOUSE BA1 2EL 494 MWh SWHM  
611 WESTPOINT BA1 1UN 469 MWh SWHM  
711 KINGSMEAD HOUSE BA1 2DG 390 MWh SWHM  
631 14 KINGSMEAD SQUARE BA1 2AD 186 MWh SWHM  
621 4 NEW STREET BA1 2AF 175 MWh SWHM  
912 SMILE STOES  ST GEORGES 

PLACE 
King 8 84 MWh SHLAA Expected 2010 

911 14_16 MONMOUTH PLACE King 9 71 MWh SHLAA Expected 2010 
471 ALEXANDER HOUSE  

NORFOLK PLACE 
King 7 69 MWh SHLAA Expected 2018 

521 JOHN WOOD COURT  529 MWh NI185  
332 CARPENTER HOUSE  559 MWh NI185  
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Technical assessment 

Annual heating & hot water demand 19055 MWh 
Total trench length 2393m 
Network cost per meter £810.28 

 
 

Financial assessment 

CHP option 1 financial viability 

CHP option 1 system size 3200 kW IRR 3.96% 
Total capital costs £5,010,224 Payback period 16.05 years 
Capital cost after developer 

contributions 
£4,182,224 Profit after 25 years  

(undiscounted) 
£2,736,775 

Year 1 annual costs £1,167,148 Annual CO2 savings 3097 tCO₂ pa 

Year 1 annual revenue £1,379,399 Cost per tonne carbon 

(25 years) -35.34 £/tCO₂ 
NPV @ 3.5% £231,206 
NPV @ 6% -£835,263 

 
 
 

CHP option 2 financial viability 

CHP option 1 system size 2000 kW IRR 3.74% 
Total capital costs £4,451,738 Payback period 16.05 years 
Capital cost after developer 

contributions 
£3,623,738 Profit after 25 years  

(undiscounted) 
£2,233,828 

Year 1 annual costs £1,060,579 Annual CO2 savings 2080 tCO₂ pa 

Year 1 annual revenue £1,236,056 Cost per tonne carbon 

(25 years) -42.95 £/tCO₂ 
NPV @ 3.5% £104,255 
NPV @ 6% -£801,165 
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Cash flow analysis 
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Bath Riverside is a 33ha regeneration area to the 

west of Bath Central. The proposal is for large 

scale redevelopment, changing the industrial 

character of the areas through residential and 

commercial led schemes. The site has been 

separated into parcels primarily on the southern 

bank but also along its northern edge. 

The scale of development in this location and the 

requirement for the new developments to meet 

more stringent energy standards are conducive to 

the establishment of district heating networks.

The site is divided by the river. Developers have 

indicated that creating new pipework crossings 

would be difficult so we have assumed that two 

separate network schemes would be developed to 

serve this cluster. 

The phasing of development on individual sites and 

the spread of start dates between sites can be a 

 

Bath Riverside cluster opportunity assessment

Bath Riverside

and North East Somerset Council 

 
33ha regeneration area to the 

for large 

scale redevelopment, changing the industrial 

character of the areas through residential and 

commercial led schemes. The site has been 

separated into parcels primarily on the southern 

and the 

developments to meet 

more stringent energy standards are conducive to 

the establishment of district heating networks. 

The site is divided by the river. Developers have 

crossings 

would be difficult so we have assumed that two 

separate network schemes would be developed to 

The phasing of development on individual sites and 

the spread of start dates between sites can be a 

barrier to co-ordinating nascent heating schemes. 

Because the majority of heat will be supplied to 

new developments in the cluster phasing is the 

most important constraint to model. 

Network options 1 and 2 are represented in the 

cluster opportunity assessment by the green 

sphere between the river and the Upper Bristol 

road. Option 1 models the feasibility of the network 

in 2012, prior to redevelopment of all northern 

Riverside sites which is option 2. 

Network options 3 & 4 are used to assess the 

feasibility of a heating scheme for Riversi

Option 3 explores the viability of the network in 

2014 when development sites within the amber 

sphere are not expected until after the sites within 

the adjacent green spheres have started on site. 

Option 4 will assess the viability of the network

when all development sites are connected.

Bath Riverside cluster opportunity assessment 

Bath Riverside
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heating schemes. 

Because the majority of heat will be supplied to 

new developments in the cluster phasing is the 

Network options 1 and 2 are represented in the 

cluster opportunity assessment by the green 

the river and the Upper Bristol 

road. Option 1 models the feasibility of the network 

in 2012, prior to redevelopment of all northern 

Network options 3 & 4 are used to assess the 

feasibility of a heating scheme for Riverside south. 

Option 3 explores the viability of the network in 

2014 when development sites within the amber 

sphere are not expected until after the sites within 

the adjacent green spheres have started on site. 

Option 4 will assess the viability of the network 

when all development sites are connected. 
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Map: Bath Riverside network 1 

 

 
 

Heat loads connected to Bath Riverside network 1 

Ref Name Code Heat Demand Source Status 

10 CREST NORTH Wes 1 986 MWh SHLAA Expected 2010 

221 WESTMARK King 15 452 MWh SHLAA Expected 2012 

151 VICTORIA BRIDGE COURT BA1 3AY 275 MWh SWHM  
131 7-9 COMFORTABLE PLACE 

 
BA1 3AJ 186 MWh 

 
SWHM  

111 ARGOS RIVER FRONTAGE King 13 97 MWh SHLAA Expected 2012 

211 KELSO PLACE King 14 71 MWh SHLAA  

251 WINDSOR CASTLE BA1 3DN 354 MWh SWHM  

252 WINDSOR PLACE BA1 3DF 152 MWh SWHM  

231 CORK PLACE BA1 3BB 192 MWh SWHM  

212 LARK PLACE BA1 3BA 267 MWh SWHM  
 

  

Bath Riverside
 Northern network - 2012

1
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Capabilities on project: 

Building Engineering 

 

 

Technical assessment 

Annual heating & hot water demand 3037 MWh 
Total trench length 867m 
Network cost per meter £504.39 

 

Financial assessment 

CHP option financial viability 

CHP option 1 system size 330 kW IRR -1.87% 
Total capital costs £951,334 Payback period  
Capital cost after developer 

contributions 
£244,414 Profit after 25 years  

(undiscounted) 
-£70,974 

Year 1 annual costs £218,946 Annual CO2 savings 277 tCO₂ pa 

Year 1 annual revenue £216,999 Cost per tonne 

carbon (25 years) 10.22 £/tCO₂ 
NPV @ 3.5% -£149,651 
NPV @ 6% -£181,069 

 
 
 

Biomass option financial viability 

Biomass system size 365 kW IRR  
Total capital costs £685,417 Payback period 1 year 
Capital cost after developer 

contributions 
-£21,503 Profit after 25 years  

(undiscounted) 
£89,860 

Year 1 annual costs £112,291 Annual CO2 savings 390 - 433 tCO₂ pa 

Year 1 annual revenue £160,394 Cost per tonne 

carbon (25 years) 9.19 £/tCO₂ 
NPV @ 3.5% £58514 
NPV @ 6% £46124 
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Capabilities on project: 

Building Engineering 

 

Cash flow analysis 

 

 

Future proofing network expansion

The oversizing of key heating mains is important 

where future network expansion is planned 

because it enables the connection of additional 

loads without requiring further works to the 

existing mains. The increased capital costs of 

installing oversized pipework results in a reduced 

overall cost for delivering the expanded network. 

The section of pipework highlighted in red 

below indicates the infrastructure which has 

been oversized to enable future expansion. 

The additional cost calculation is based on 

pipe oversizing to accomodate the future 

expansion of network 1 into network 2 

(detailed below). Further oversizing may be 

prudent where loads beyond those identified 

may be connected. 
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Capabilities on project: 

Building Engineering 

 

 

Map: Bath Riverside network 1 with oversized pipework 

 
 
 

Technical assessment 

Annual heating & hot water demand 3037 MWh 
Total trench length 867m 
Network cost per meter £592.69 

 
 

Financial assessment 

CHP financial viability 

CHP option 1 system size 330 kWe IRR  
Total capital costs £1,027,886 Payback period  
Capital cost after developer 

contributions 
£320,966 

Profit after 25 years  

(undiscounted) 
-£147,527 

Year 1 annual costs £218,946 Annual CO2 savings 277 tCO₂ pa 

Year 1 annual revenue £216,999 
Cost per tonne carbon 

(25 years) 
21.24 £/tCO₂ 

NPV @ 3.5% -£226,203 
NPV @ 6% -£257,621 
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Capabilities on project: 

Building Engineering 

 

Biomass option financial viability 

Biomass system size 365 kW IRR 1.20% 
Total capital costs £761,969 Payback period 23 years 
Capital cost after developer 

contributions 
£55,049 Profit after 25 years  

(undiscounted) 
£13,308 

Year 1 annual costs £112,291 Annual CO2 savings 390 - 433 tCO₂ pa 

Year 1 annual revenue £160,394 Cost per tonne 

carbon (25 years) 1.36 £/tCO₂ 
NPV @ 3.5% £-18038 
NPV @ 6% £-30427 

 
 

Cash flow analysis 
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Capabilities on project: 

Building Engineering 

 

 

Map: Bath Riverside network 2 

 

 
 

Heat loads connected to Bath Riverside network 2 

Ref Name Code Heat Demand Source Status 

10 CREST SITE NORTH Wes 1 986 MWh SHLAA Expected 2010 

221 WESTMARK King 15 452 MWh SHLAA Expected 2012 

151 VICTORIA BRIDGE COURT BA1 3AY 275 MWh SWHM  

121 COMFORTABLE PLACE King 12 222 MWh SHLAA Expected 2016 

161 HINTON GARAGE King 10 196 MWh SHLAA Expected 2016 

131 7-9 COMFORTABLE PLACE BA1 3AJ 186 MWh SWHM  

141 ONEGA CENTRE King 11 131 MWh SHLAA Expected 2016 

111 ARGOS RIVER FRONTAGE King 13 97 MWh SHLAA Expected 2012 

211 KELSO PLACE King 14 71 MWh SHLAA  

251 WINDSOR CASTLE BA1 3DN 354 MWh SWHM  

252 WINDSOR PLACE BA1 3DF 152 MWh SWHM  

231 CORK PLACE BA1 3BB 192 MWh SWHM  

212 LARK PLACE BA1 3BA 267 MWh SWHM  
 
 
 
 

Bath Riverside
 Northern network - complete
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Capabilities on project: 

Building Engineering 

 

Technical assessment 

Annual heating & hot water demand 3588 MWh 
Total trench length 959m 
Network cost per meter £579.79 

 
 

Financial assessment 

CHP option 1 financial viability 

CHP option 1 system size 501 kW IRR 4.04% 
Total capital costs £1,163,106 Payback period 17 years 
Capital cost after developer 

contributions 
£154,186 Profit after 25 years  

(undiscounted) 
£137,263 

Year 1 annual costs £271,113 Annual CO2 savings 401 tCO₂ pa 

Year 1 annual revenue £271,351 Cost per tonne carbon 

(25 years) -13.67 £/tCO₂ 
NPV @ 3.5% £12,903 
NPV @ 6% -£37,593 
 

 
 

CHP option 2 financial viability 

CHP option 1 system size 225 kW IRR 30.09% 
Total capital costs £1,047,306 Payback period 3.3 years 
Capital cost after developer 

contributions 
£38,386 Profit after 25 years  

(undiscounted) 
£401,965 

Year 1 annual costs £200,256 Annual CO2 savings 259 tCO₂ pa 

Year 1 annual revenue £209,291 Cost per tonne carbon 

(25 years) -61.84 £/tCO₂ 
NPV @ 3.5% £232,373 
NPV @ 6% £161,545 

 
 

Biomass option financial viability 

Biomass system size 428 kW IRR  
Total capital costs £824,539 Payback period  
Capital cost after developer 

contributions 
-£184,381 Profit after 25 years  

(undiscounted) 
£264,883 

Year 1 annual costs £132,659 Annual CO2 savings 461 - 524 tCO₂ pa 

Year 1 annual revenue £189,477 Cost per tonne 

carbon (25 years) 22.94 £/tCO₂ 
NPV @ 3.5% £227943 
NPV @ 6% £213345 
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Capabilities on project: 

Building Engineering 

 

Cash flow analysis 
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Capabilities on project: 

Building Engineering 

 

 

 

 

Map: Bath Riverside network 3 

 

 
 

Heat loads connected to Bath Riverside network 3 

Ref Name Code Heat Demand Source Status 

211 B F I WASTE SYSTEMS Wes 4 152 MWh SHLAA Expected 2011 

932 CREST SITE SOUTH Wes 1 8880 MWh SHLAA Expected 2010 

10 BATH PRESS Wes 2 835 MWh SHLAA Expected 2014 

321 OLDFIELD PARK INFANT 
SCHOOL 

 227 MWh NI185  

141 17 ST PETER'S TERRACE BA2 3BT 111 MWh SWHM  

131 18 ST PETER'S TERRACE BA2 3BT 930 MWh SWHM  

311 ST PETER'S COURT BA2 3RF 153 MWh SWHM  

151 15 ST PETER'S TERRACE BA2 3BT 86 MWh SWHM  

931 ST PETER'S PLACE BA2 3EP 306 MWh SWHM  

421 ST JAMES HOUSE BA2 3BH 233 MWh SWHM  

191 THORNBANK GARDENS THB 873 MWh NI185 University halls 

432 34-35 LOWER BRISTOL ROAD BA2 3AZ 197 MWh SWHM  

411 BERKELEY HOUSE BA2 3BH 170 MWh SWHM  
 

Bath Riverside
 Southern network - 2014

3
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Capabilities on project: 

Building Engineering 

 

Technical assessment 

Annual heating & hot water demand 13160 MWh 
Total trench length 1803m 
Network cost per meter £942.64 

 
 

Financial assessment 

CHP option 1 financial viability 

CHP option 1 system size 2000 kW IRR -2.48% 

Total capital costs 
£3,619,765 

Payback period 
No payback within 
25 years 

Capital cost after developer 

contributions 
£3,218,765 Profit after 25 years  

(undiscounted) 
-£1,038,876 

Year 1 annual costs £924,186 Annual CO2 savings 1916 tCO₂ pa 

Year 1 annual revenue £968,065 Cost per tonne carbon 

(25 years) 21.68 £/tCO₂ 
NPV @ 3.5% -£1,877,774 
NPV @ 6% -£2,228,458 

 
 

 

CHP option 2 financial viability 

CHP option 1 system size 1063 kW IRR -2.31% 

Total capital costs 
£3,181,955 

Payback period 
No payback within 
25 years 

Capital cost after developer 

contributions 
£2,780,955 Profit after 25 years  

(undiscounted) 
-£837,741 

Year 1 annual costs £768,765 Annual CO2 savings 1329 tCO₂ pa 

Year 1 annual revenue £812,387 Cost per tonne carbon 

(25 years) 25.2 £/tCO₂ 
NPV @ 3.5% -£1,577,005 
NPV @ 6% -£1,886,959 

 
 

Biomass option financial viability 

Biomass system size 1637 kW IRR  

Total capital costs 
£2,481,530 

Payback period 
No payback within 
25 years 

Capital cost after developer 

contributions 
£2,080,530 Profit after 25 years  

(undiscounted) 
-£1,784,065 

Year 1 annual costs £486,464 Annual CO2 savings 1693 - 1923 tCO₂ pa 

Year 1 annual revenue £694,869 Cost per tonne 

carbon (25 years) -42.14 £/tCO₂ 
NPV @ 3.5% £-1919982 
NPV @ 6% £-1973706 
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Capabilities on project: 

Building Engineering 

 

 
 

Cash flow analysis 

 

 
 

Future proofing network expansion 

The oversizing of key heating mains is important 

where future network expansion is planned 

because it enables the connection of additional 

loads without requiring further works to the 

existing mains. The increased capital costs of 

installing oversized pipework results in a reduced 

overall cost for delivering the expanded network. 

The section of pipework highlighted in red below 

indicates the infrastructure which has been 

oversized to enable future expansion. The 

additional cost calculation is based on pipe 

oversizing to accomodate the future expansion of 

network 3 into network 4 (detailed below). Further 

oversizing may be prudent where loads beyond 

those identified may be connected

. 
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Capabilities on project: 

Building Engineering 

 

 

Map: Bath Riverside network 3 with oversized pipework 

 
 
 

Technical assessment 

Annual heating & hot water demand 13160 MWh 
Total trench length 1803m 
Network cost per meter £1,263.76 

 
 

Financial assessment 

CHP option 1 financial viability 

CHP option 1 system size 2000 kW IRR 1.55% 
Total capital costs £4,198,908 Payback period 21.03 years 
Capital cost after developer 

contributions 
£3,797,908 Profit after 25 years  

(undiscounted) 
£885,128 

Year 1 annual costs £829,688 Annual CO2 savings 1916 tCO₂ pa 

Year 1 annual revenue £968,065 Cost per tonne carbon 

(25 years) 
-18.47 £/tCO₂ 

NPV @ 3.5% -£820,695 
NPV @ 6% -£1,545,620 
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Capabilities on project: 

Building Engineering 

 

CHP option 2 financial viability 

CHP option 1 system size 1063 kW IRR 1.56% 
Total capital costs £3,761,098 Payback period 20.03 years 
Capital cost after developer 

contributions 
£3,360,098 Profit after 25 years  

(undiscounted) 
£784,676 

Year 1 annual costs £685,320 Annual CO2 savings 1329 tCO₂ pa 

Year 1 annual revenue £812,387 Cost per tonne carbon 

(25 years) -23.6 £/tCO₂ 
NPV @ 3.5% -£716,237 
NPV @ 6% -£1,355,109 

 
 

Biomass option financial viability 

Biomass system size 1637 kW IRR  

Total capital costs 
£3,060,673 

Payback period 
No payback within 
25 years 

Capital cost after developer 

contributions 
£2,659,673 Profit after 25 years  

(undiscounted) 
-£1,540,683 

Year 1 annual costs £453,563 Annual CO2 savings 1693 - 1923 tCO₂ pa 

Year 1 annual revenue £694,869 Cost per tonne 

carbon (25 years) -36.39 £/tCO₂ 
NPV @ 3.5% £-1956867 
NPV @ 6% £-2132264 

 
 

Cash flow analysis 
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Capabilities on project: 

Building Engineering 

 

 
 

Map: Bath Riverside network 4 

 

 
 

Heat loads connected to Bath Riverside network 4 

Ref Name Code Heat Demand Source Status 

211 B F I WASTE SYSTEMS Wes 4 152 MWh SHLAA Expected 2011 

231 UNIGATE DAIRY Wes 6 248 MWh SHLAA Expected 2015 

221 EASTERN PART Wes 5 219 MWh SHLAA Expected 2015 

181 TRAVIS PERKINS TO 
RENAULT GARAGE_WID 9 

Wid 9 327 MWh SHLAA Expected 2021 

171 TRAVIS PERKINS TO 
RENAULT GARAGE_WID 8 

Wid 8 327 MWh SHLAA Expected 2021 

932 CREST SITE SOUTH Wes 1 8880 MWh SHLAA Expected 2010 

161 BWR EAST EXCLUDING HELP 
HIRE 

Wid 23 911 MWh SHLAA Expected 2016 

10 BATH PRESS Wes 2 835 MWh SHLAA Expected 2014 

321 OLDFIELD PARK INFANT 
SCHOOL 

 227 MWh NI185  

141 17 ST PETER'S TERRACE BA2 3BT 111 MWh SWHM  

131 18 ST PETER'S TERRACE BA2 3BT 930 MWh SWHM  

311 ST PETER'S COURT BA2 3RF 153 MWh SWHM  

Bath Riverside
 Southern network - complete

4
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Capabilities on project: 

Building Engineering 

 

151 15 ST PETER'S TERRACE BA2 3BT 86 MWh SWHM  

931 ST PETER'S PLACE BA2 3EP 306 MWh SWHM  

421 ST JAMES HOUSE BA2 3BH 233 MWh SWHM  

401 RIVERSIDE BUSINESS PARK - 
WID 10 

Wid 10 675 MWh SHLAA Expected 2016 

431 BATH QUAYS SOUTH  - WID 
11 

Wid 11 5550 MWh SHLAA Expected 2016 

191 THORNBANK GARDENS THB 873 MWh NI185  

432 34-35 LOWER BRISTOL ROAD BA2 3AZ 197 MWh SWHM  

411 BERKELEY HOUSE BA2 3BH 170 MWh SWHM  

121 REGENCY LAUNDRY  LBR Wid 1 120 MWh SHLAA Expected post 
2016 

 
 

Technical assessment 

Annual heating & hot water demand 21540 MWh 
Total trench length 2089m 
Network cost per meter £1,163.71 

 
 

Financial assessment 

CHP option 1 financial viability 

CHP option 1 system size 3300 kW IRR 6.85% 
Total capital costs £5,448,996 Payback period 13.07 years 
Capital cost after developer 

contributions 
£3,701,996 Profit after 25 years  

(undiscounted) 
£4,656,497 

Year 1 annual costs £1,304,479 Annual CO2 savings 3401 tCO₂ pa 

Year 1 annual revenue £1,557,831 Cost per tonne carbon 

(25 years) 
-54.75 £/tCO₂ 

NPV @ 3.5% £1,625,318 
NPV @ 6% £335,456 
 

 
 

CHP option 2 financial viability 

CHP option 1 system size 2000 kWe IRR 6.04% 
Total capital costs £4,843,882 Payback period 13.06 years 
Capital cost after developer 

contributions 
£3,096,882 

Profit after 25 years  

(undiscounted) 
£3,357,161 

Year 1 annual costs £1,173,659 Annual CO2 savings 2222 tCO₂ pa 

Year 1 annual revenue £1,367,501 
Cost per tonne carbon 

(25 years) -60.42 £/tCO₂ 
NPV @ 3.5% £1,011,577 
NPV @ 6% £14,232 
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Capabilities on project: 

Building Engineering 

 

Biomass option financial viability 

Biomass system size 2731 kW IRR 0.04% 
Total capital costs £3,568,817 Payback period 25.02 years 
Capital cost after developer 

contributions 
£1,821,817 Profit after 25 years  

(undiscounted) 
£9,339 

Year 1 annual costs £742,403 Annual CO2 savings 2771 - 3148 tCO₂ pa 

Year 1 annual revenue £1,137,358 Cost per tonne 

carbon (25 years) 0.13 £/tCO₂ 
NPV @ 3.5% £-671724 
NPV @ 6% £-958751 

 
 

Cash flow analysis 
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Capabilities on project: 

Building Engineering 

 

 

 

Keynsham is a small Town (pop. ~15,000) to the 
west of Bath near Bristol. Although the town’s 
size and relatively low building density limit 
opportunities for district heating, planned 
redevelopment projects along the High Street, 
and a proposed new Town Hall in particular, 
could act as catalysts. 

There a several physical constraints, the A4, 
railway and the river which define the extent of 
the networks we have modelled.  

Somerdale is a large development site, which is 
expected to deliver both housing and commercial 
premises in and around the old Cadbury’s 
factory. The site may in itself be of a sufficient 
size to support a network scheme but because of 
the distance to the High Street, and the physical 
constraints en route, connection of the site to a 
wider scheme has not been pursued. 

The red sphere represents an area of low local 
heat density. As a result connecting the higher 
heat density found in the green sphere further 
north along the High Street would involve 
increased network costs and has also not been 
pursued.  

Network options 1 represents a micro cluster 
which connects 3 large loads which are in close 
proximity. The energy centre is provisionally 
located within the new Town Hall.  

Network options 2 and 3 represent a wider 
network which incorporates larger loads in the 
vicinity. Option 3 is identical except that 
Keynsham Leisure Centre is not included. This 
has been modelled because it is understood that 
the Centre may be relocated away from the 
Town, potentially reducing the networks viability. 

 
 

Keynsham Cluster opportunity assessment 

 

Keynsham
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Capabilities on project: 

Building Engineering 

 

 
 

 

 

Keynsham network option 1 is a micro cluster 
which connects a small number of large heat 
loads in close proximity to one another. This 
reflects the low underlying heat density of the 
town which make constrain the effectiveness of 
longer network branches. 

The network is predicated upon development of 
a new Town Hall building; currently expected in 
2012. This would be the catalyst and could 

therefore serve as the energy centre location. It 
would connect to the adjacent Keynsham 
Leisure Centre and the Riverside development 
site because the network requires only small 
amounts of pipework to connect the 3 sites the 
scheme retains financial viability. The 
opportunity for further expansion of this micro 
cluster is explored further in network option 2 
below

 

Map: Keynsham network 1 

 

Keynsham
 Micro cluster

1
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Capabilities on project: 

Building Engineering 

 

Heat loads connected to Keynsham network 1 

Ref Name Code Heat Demand Source Status 

101 Keynsham Leisure Centre BS31 1HE 3058 MWh NI185 Possibly being 
relocated outside 

of town centre 

10 Town Hall K13a 1649 MWh SHLAA Proposed 
construction in 

2012 

121 Riverside K13b 638 MWh SHLAA Expected prior to 
2016 

 
 

Technical assessment 

Annual heating & hot water demand 5346 MWh 
Total trench length 176m 
Network cost per meter £739.41 

 
 

Financial assessment 

CHP option 1 financial viability 

CHP option 1 system size 625 kW IRR 18.69% 
Total capital costs £970,181 Payback period 5.16 years 
Capital cost after developer 

contributions 
£335,681 Profit after 25 years  

(undiscounted) 
£1,697,666 

Year 1 annual costs £354,514 Annual CO2 savings 681 tCO₂ pa 

Year 1 annual revenue £402,749 Cost per tonne carbon 

(25 years) -99.61 £/tCO₂ 
NPV @ 3.5% £934,781 
NPV @ 6% £613,093 
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Capabilities on project: 

Building Engineering 

 

CHP option 2 financial viability 

CHP option 1 system size 305 kW IRR 27.27% 
Total capital costs £817,651 Payback period 4.27 years 
Capital cost after developer 

contributions 
£183,151 Profit after 25 years  

(undiscounted) 
£1,575,746 

Year 1 annual costs £301,365 Annual CO2 savings 319 tCO₂ pa 

Year 1 annual revenue £340,500 Cost per tonne carbon 

(25 years) -197.49 £/tCO₂ 
NPV @ 3.5% £911,070 
NPV @ 6% £631,306 

 
 

Biomass option financial viability 

Biomass system size 693 kW IRR  
Total capital costs £530,486 Payback period  
Capital cost after developer 

contributions 
-£104,014 Profit after 25 years  

(undiscounted) 
£225,229 

Year 1 annual costs £197,591 Annual CO2 savings 687 - 781 tCO₂ pa 

Year 1 annual revenue £282,274 Cost per tonne 

carbon (25 years) 13.09 £/tCO₂ 
NPV @ 3.5% £169733 
NPV @ 6% £147788 

 

Cash flow analysis 

 -£1,500,000

-£1,000,000

-£500,000

£0

£500,000

£1,000,000

£1,500,000

£2,000,000

Yr 
0

Yr 
1

Yr 
2

Yr 
3

Yr 
4

Yr 
5

Yr 
6

Yr 
7

Yr 
8

Yr 
9

Yr 
10

Yr 
11

Yr 
12

Yr 
13

Yr 
14

Yr 
15

Yr 
16

Yr 
17

Yr 
18

Yr 
19

Yr 
20

Yr 
21

Yr 
22

Yr 
23

Yr 
24

Yr 
25Cash flow

Gas CHP: with Dev. Con.

Gas CHP: w/o Dev. Con.

Biomass: with RHI

Biomass: w/o RHI



AECOM Bath and North East Somerset Council 110 

 

Capabilities on project: 

Building Engineering 

 

 
 
 

Map: Keynsham network 2 
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Heat loads connected to Keynsham network 2 

Ref Name Code Heat Demand Source Status 

101 Keynsham Leisure Centre BS31 1HE 3058 MWh NI185 Possibly being 
relocated outside 

of town centre 

10 Town Hall K13a 1649 MWh SHLAA Proposed 
construction in 

2012 

121 Riverside K13b 638 MWh SHLAA Expected prior to 
2016 

311 Ashton Way Car Park K10 328 MWh SHLAA  

131 ST KEYNA COURT  319 MWh SWHM  

141 ST CADOC HOUSE  270 MWh SWHM  

241 Temple Junior School K 42 77 MWh SHLAA Expected prior to 
2016 

151 Temple Infant School K39 51 MWh SHLAA Expected prior to 
2016 

251 THE REGENTS BS31 1DG 225 MWh SWHM  

261 THE HYDES BS31 1DG 191 MWh SWHM  

221 4 TEMPLE STREET BS31 1EN 107 MWh SWHM  

312 Rock road Police Station BS31 1BL 332 MWh SWHM  

152 HARRIETS YARD BS31 1BJ 167 MWh SWHM  
 
 

Technical assessment 

Annual heating & hot water demand 7418 MWh 
Total trench length 761m 
Network cost per meter £539.79 

 
 

Financial assessment 

CHP option 1 financial viability 

CHP option 1 system size 800 kW IRR 17.80% 
Total capital costs £1,577,075 Payback period 5.18 years 
Capital cost after developer 

contributions 
£712,575 Profit after 25 years  

(undiscounted) 
£3,035,288 
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Year 1 annual costs £391,409 Annual CO2 savings 848 tCO₂ pa 

Year 1 annual revenue £501,579 Cost per tonne carbon 

(25 years) -143.06 £/tCO₂ 
NPV @ 3.5% £1,672,126 
NPV @ 6% £1,092,229 
 

 
 

CHP option 2 financial viability 

CHP option 1 system size 625 kW IRR 18.46% 
Total capital costs £1,486,835 Payback period 5.18 years 
Capital cost after developer 

contributions 
£622,335 Profit after 25 years  

(undiscounted) 
£2,816,459 

Year 1 annual costs £397,933 Annual CO2 savings 738 tCO₂ pa 

Year 1 annual revenue £496,465 Cost per tonne carbon 

(25 years) -152.48 £/tCO₂ 
NPV @ 3.5% £1,560,473 
NPV @ 6%  £1,026,817 

 
 

Biomass option financial viability 

Biomass system size 973 kW IRR 13.91% 
Total capital costs £1,012,026 Payback period 8.13 years 
Capital cost after developer 

contributions 
£147,526 Profit after 25 years  

(undiscounted) 
£483,689 

Year 1 annual costs £255,670 Annual CO2 savings 954 - 1084 tCO₂ pa 

Year 1 annual revenue £391,711 Cost per tonne 

carbon (25 years) 20.27 £/tCO₂ 
NPV @ 3.5% £248926 
NPV @ 6% £149987 
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Cash flow analysis 
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Heat loads connected to Keynsham network 3 

Ref Name Code Heat Demand Source Status 

10 Town Hall K13a 2034 MWh SHLAA Proposed 
construction in 

2012 

121 Riverside K13b 638 MWh SHLAA Expected prior to 
2016 

311 Ashton Way Car Park K10 328 MWh SHLAA  

131 ST KEYNA COURT  319 MWh SWHM  

141 ST CADOC HOUSE  270 MWh SWHM  

241 Temple Junior School K 42 77 MWh SHLAA Expected prior to 
2016 

151 Temple Infant School K39 51 MWh SHLAA Expected prior to 
2016 

251 THE REGENTS BS31 1DG 225 MWh SWHM  

261 THE HYDES BS31 1DG 191 MWh SWHM  

221 4 TEMPLE STREET BS31 1EN 107 MWh SWHM  

312 Rock road Police Station BS31 1BL 332 MWh SWHM  

152 HARRIETS YARD BS31 1BJ 167 MWh SWHM  
 
 

Technical assessment 

Annual heating & hot water demand 4360 MWh 
Total trench length 727m 
Network cost per meter £519.25 

 
 
 
 
 
 
 

Keynsham
Town centre network w/o Leisure Centre
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Financial assessment 

CHP option 1 financial viability 

CHP option 1 system size 490 kW IRR 27.55% 
Total capital costs £1,165,588 Payback period 3.31 years 
Capital cost after developer 

contributions 
£301,088 

Profit after 25 years  

(undiscounted) 
£2,322,503 

Year 1 annual costs £259,226 Annual CO2 savings 448 tCO₂ pa 

Year 1 annual revenue £330,870 
Cost per tonne carbon 

(25 years) 
-207.27 £/tCO₂ 

NPV @ 3.5% £1,358,403 
NPV @ 6% £949,339 
 

 
 

CHP option 2 financial viability 

CHP option 1 system size 238 kW IRR 89.65% 
Total capital costs £953,353 Payback period 6.81 years 
Capital cost after developer 

contributions 
£88,853 

Profit after 25 years  

(undiscounted) 
£2,613,005 

Year 1 annual costs £209,637 Annual CO2 savings 301 tCO₂ pa 

Year 1 annual revenue £285,459 
Cost per tonne carbon 

(25 years) 
-346.64 £/tCO₂ 

NPV @ 3.5% £1,624,528 
NPV @ 6% £1,204,563 

 
 

Biomass option financial viability 

Biomass system size 564 kW IRR  
Total capital costs £820,708 Payback period  
Capital cost after developer 

contributions 
-£43,792 

Profit after 25 years  

(undiscounted) 
£414,519 

Year 1 annual costs £150,275 Annual CO2 savings 560 - 637 tCO₂ pa 

Year 1 annual revenue £230,224 
Cost per tonne 

carbon (25 years) 
29.55 £/tCO₂ 

NPV @ 3.5% £276635 
NPV @ 6% £218524 
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Cash flow analysis 
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4.4 Summary Table 

4.4.1 Heat Generation and carbon savings 
 

  
CHP (large) Biomass (no RHI) 

Bath Central 
  
  

Heat capacity 3200 kW 2529 kW 

Heat generation 15048 MWh 15244 MWh 

CO2 emissions saved 3097 tCO₂ pa 2451 - 2785 tCO₂ pa 

Bath Western Riverside 
South 
  
  

Heat capacity 3300 kW 2731 kW 

Heat generation 16591 MWh 17232 MWh 

CO2 emissions saved 3401 tCO₂ pa 2771 - 3148 tCO₂ pa 

Bath Western Riverside 
North 
  
  

Heat capacity 501 kW 428 kW 

Heat generation 2790 MWh 2870 MWh 

CO2 emissions saved 401 tCO₂ pa 461 - 524 tCO₂ pa 

Keynsham 
  
  

Heat capacity 800 kW 973 kW 

Heat generation 5797 MWh 5935 MWh 

CO2 emissions saved 848 tCO₂ pa 954 - 1084 tCO₂ pa 

 

4.4.2 Capital costs and net present values 
 

  
CHP (large) Biomass (no RHI) 

Bath Central 
  
  

Capital costs 
 (w/o developer contributions) 

£4,182,224 
(£5,010,224) 

£2,373,996 
(£3,201,996) 

NPV @ 3.5%  £231,206 £-1,355,759 

NPV @ 6% -£835,263 £-1,609,872 

Bath Western Riverside 
South 
  
  

Capital costs  
(w/o developer contributions) 

£3,701,996 
(£5,448,996) 

£1,821,817 
(£3,568,817) 

NPV @ 3.5%  £1,625,318 £-671,724 

NPV @ 6% £335,456 £-958,751 

Bath Western Riverside 
North 
  
  

Capital costs  
(w/o developer contributions) 

£154,185  
(£1,163,105) 

£-184,380  
(£824,539) 

NPV @ 3.5%  £12,903 £227943 

NPV @ 6% -£37,593 £213,345 

Keynsham 
  
  

Capital costs  
(w/o developer contributions) 

£712,575  
(1,577,075) 

£147,526  
(£1,012,026) 

NPV @ 3.5%  £1,672,126 £248926 

NPV @ 6% £1,092,229 £149,987 
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4.5 Sensitivity Analysis 

We have conducted a sensitivity analysis on a number of 

the variables to assess the implications of variation in their 

value (from 10% to -10%) on the NPV outputs of the 

schemes assessed. These vary slightly between schemes 

but the general pattern is the same. The following analysis 

was undertaken for Bath Central network option 2 

(extended initial network with CHP option 1): 

 

 

Figure 12: Sensitivity analysis of the key variables affecting the 
commercial viability of the Bath Central network. 

 

This shows that the key factors that will affect the 

commercial viability of a scheme are: 

• Price of electricity sales 

• Price of heat sales 

• Ability to obtain capital contributions from 

developers.  

 

 

4.5.1 Electricity sales revenue  

The revenue from electricity exported to the grid is much 

lower than the commercial price of electricity bought from 

the grid so maximising the electricity that can be sold to a 

neighbouring building can have a significant impact on the 

commercial viability of a scheme. 

Maximising the proportion of electricity sold directly via a 

private wire arrangement is a key measure which can be 

taken to improve the financial viability of the proposed 

network schemes.  

For our assessment we have assumed the following: 

Cluster Building Supplied 
Proportion/ 
Amount 

Bath Centre Bath City College 
1000 
kWh/annum 

Bath Riverside 
South 

Unknown – potentially a 
commercial development 
on the Bath Press site 

10% 

Bath Riverside 
North 

Unknown 10% 

Keynsham 
 

Town Hall and/or Riverside 
Centre 

1000 
kWh/annum 

Table 3: Direct sales of electricity assumed for each network in the 
modelling 

 

4.5.2 Price of heat sales 

More specifically this refers to the difference in the cost of 

buying bulk gas and the price of heat sold on the network. 

Based on our understanding of prices paid by ESCos on 

similar schemes we have assumed a price for bulk gas of 

between 2.1 and 2.3p/kWh. For heat sales we have 



AECOM Bath and North East Somerset Council 119 

 

Capabilities on project: 

Building Engineering 

 

assumed a price of 20% above the commercial rate for gas. 

Assuming replacement of gas boilers with an efficiency of 

80% this should mean that connected premises are paying 

the same as they would have previously paid. In reality this 

price could potentially be higher because the cost of gas for 

residential consumers is higher than this and there could 

potentially be a premium for selling low carbon heat. 

 

4.5.3 Developer contributions 

As noted in section 1.3.2, new development will be required 

to meet increasingly stringent targets for the reduction of 

CO2 emissions and this is likely to have high cost 

implications. Connection to a district heating system could 

be a simple and cost effective route to achieving 

compliance. It is therefore possible to use the money that 

the developer would otherwise have spent on an alternative 

strategy for meeting these energy standards towards the 

capital costs of a scheme to which they are connecting. The 

fee could potentially be set slightly below the costs of the 

alternative option in order to provide an incentive to 

connect.  

For example, the cost of meeting the mandatory energy 

standard for CSH Level 4, which is broadly in line with the 

proposed mandatory energy standard for Building 

Regulations 2013, have been shown to be between £4,500 

to £13,000
6
 depending on the energy strategy, dwelling 

type and location. An EST/ Carbon Trust document
7
 

suggests that the costs of installing communal heating 

systems are £3,000 higher than for individual heating 

systems. For our modelling we have taken a reasonably 

cautious assumption that £2,000 per dwelling could 

potentially be sought from developers as a contribution to 

the capital costs of the scheme. For non-domestic it is much 

                                                           
6
 Code for Sustainable Homes: A cost Review (CLG, March 2010) 

7
 Community Heating for Planners and Developers (EST/Carbon 

Trust, December 2004)  

more difficult to assess the costs of meeting regulations and 

it may require more work to define but for the purposes of 

this study we have assumed a notional figure of £10 per 

sqm. Please note that this contribution is separate from the 

Allowable Solutions payment. 

 

4.6 Key Conclusions and Recommendations 

The following key conclusions and recommendations are 

relevant to all schemes: 

• Obtaining financial contributions from developers 

will be vital to improve the commercial viability of 

all schemes to a level that would attract private 

finance. These ‘developer contributions’ could be 

set at a price that is equivalent to the costs of 

meeting the energy targets through alternative 

means, or set at a slightly lower price in order to 

ensure an incentive to connect. As noted in section 

4.4.3 these contributions would be only 

substituting for costs that would otherwise be 

spent on an alternative energy strategy and would 

therefore not impact on s106/CIL or Allowable 

Solutions payments. 

• The commercial viability of using biomass boilers 

will depend upon the introduction of the 

Renewable Heat Incentive. Although the capital 

cost is small (which makes some of the NPV’s look 

good where the developer contributions are large), 

without the RHI the annual profits are very small 

and therefore the scheme struggles to pay back 

the initial capital, although this is less of an issue 

where developer contributions can be obtained. 

The exact details of the RHI are due to be 

released in Spring 2011. We have based our 

assumptions on the consultation document but the 

final scheme could be significantly different. 
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• The commercial viability of delivering a district 

heating network served by gas-CHP will depend 

on the ability to site an energy centre such that it is 

possible to sell a significant proportion of the 

electricity directly to a major consumer. Based on 

the locations we have suggested as part of our 

assessments we have proposed Bath City College 

in Bath and the new Town Hall in Keynsham. 

• Planners should ensure that the potential for these 

three opportunities is not adversely prejudiced by 

future development. Key to this will be to ensure 

that all development in close proximity to the 

suggested networks is compatible with connection 

to a future DH network. For commercial 

developments this can be achieved by the 

following: 

o Capped-off connections on the internal 

heating system 

o Locating the plant room close to the 

planned network route 

o Providing a trench or capped plastic 

sleeve under the building to allow a point 

of entry for the pipework without 

significant intervention.  

For residential developments compatibility is best 

achieved through the installation of communal 

heating systems. However, a fallback position would 

be to provide increased riser space for flow and 

return pipework that would at least make future 

retrofitting a possibility. 

Apart from the switch to a communal heating system 

in residential developments, the cost of these 

measures are minimal and would help to reduce the 

risk of the opportunities being lost. 

• Also in regards to planning, the PPS1 Supplement 

presents opportunities at the local level in the form of 

an Local Development order (LDO), which can be 

applied by local authorities to extend permitted 

development rights across whole local authority 

areas or to grant permission for certain types of 

development. Should the Council agree to lead 

installation of a district heating network then it is 

recommended that they explore the option of 

establishing an LDO in order to add certainty to the 

development process and potentially speed up 

delivery. 

• The Council will need to commit to connecting its 

own buildings to the network in order to provide the 

‘anchor load’ for any scheme. The Council will also 

be in a much better position to enter into a long-term 

energy contract and therefore reduce levels of risk 

and in so doing help to attract investment from third-

parties. 

• The Council will need to use its influence both in 

terms of planning policy (for new developments) and 

as a major landowner (for existing buildings) in order 

to encourage others to connect to the network. The 

following incentives (based on other schemes 

around the country) can be promoted: 

o CO2 savings – For existing developments the CO2 

savings will be dependent on the system it 

replaces but the reductions should be 

considerable. These savings should prove 

attractive to most major businesses wishing to 

address their carbon footprint, particularly those 

that are large enough to qualify for the CRC 

Energy Efficient Scheme. For new development, 

depending on the nature of the development, 

reductions in CO2 emissions of 20% could be 

realised compared to a standard development built 
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to Building Regulations Part L 2006. For domestic 

properties, building to a good fabric standard and 

connecting to the network should be sufficient to 

deliver the mandatory energy standard required to 

achieve Code for Sustainable Homes Level 4.  

o Running costs – depending on how the business 

model is set up savings of 5-10% could be offered 

compared to standard systems or the costs could 

be kept at the market rate but incentivised by the 

delivery of low carbon heat.  

o Space Savings – for existing buildings connecting 

to a DH scheme would free up plant space for 

other uses. For new developments it means that 

additional lettable/useable floor space would be 

made available. 

o Operation and Management risks – The ESCo 

would take most of the risks and the management 

of plant away from the end user/manager of the 

building thus reducing operational, maintenance 

and management costs. Schemes are usually 

designed with full back-up plant. The resilience is 

further enhanced with additional energy generation 

systems being added to the network as it expands. 

As an example over the last 22 years Utilicom’s 

Southampton scheme has achieved a 99.98% 

availability. 

o Planning requirements - Connection to a DH 

scheme would help to ensure compliance with 

planning policies and building regulations. 

 

• As noted in section 1.4.1, the CO2 savings 

associated with the use of gas-CHP are projected to 

fall in line with the decarbonisation of the national 

grid. In the short term however CHP can deliver both 

high CO2 savings and substantial financial returns so 

it is likely that if a scheme is taken forward this 

technology could be incorporated. In order to ensure 

long-term CO2 savings a transition plan would need 

to be put into place to move to either alternative 

technologies or alternative fuels so that when the 

CHP engine reaches the end of its life (usually 15-20 

years) it can be replaced by an alternative system 

that continues to deliver high CO2 savings. It is 

impossible to say what the best options will be at this 

time but in order to prepare a transition plan we 

would recommend the following:  

 

Over the following pages we have set out some specific 

recommendations for taking forward the three schemes. 
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4.6.1 Bath Central 

 

The Bath Central cluster is likely to require greater 

involvement and investment from B&NES to take it forward. 

The Council will need to use its influence as a major 

landowner in the city to act as a longterm customer, 

supporting a critical mass of heat demands which make 

establishing the network viable.  

This area has the largest heat demands but also the most 

constraints.  

Financing 

The low IRR levels suggest that private investment interest 

is unlikely to be high and therefore B&NES would need to 

find the majority of the capital to fund the scheme. This 

money could potentially be sought from the following: 

• Direct Council spending, potentially using prudential 

borrowing or SALIX funding 

• Money collected from developers via CIL, Allowable 

Solutions/Community Energy Fund 

• Other funding sources such as ELENA, JESSICA 

 

Delivery Model 

The likely delivery model would require a vehicle which 

would involve the local authority working in partnership with 

a private ESCo. Potential links with community groups 

should also be explored, particularly Bath Community 

Energy Ltd who could be well placed to provide a 

mechanism for developing the client base.  

We have assumed that the energy centre could be on the 

site of the existing energy centre at Bath City College.  

 

Figure 13: Photo of the existing energy centre at Bath City College 

 

Finding a suitable location for an energy centre within the 

city was deemed to be one of the most significant 

constraints on developing a heat network in this area. The 

existing energy centre is centrally located and, upon initial 

investigation, seems to have space to accommodate 

additional plant. The energy centre is too small to 

accommodate all plant required to supply an extensive 

network. It could either be expanded or it could be used to 

supply the network initially, with additional capacity added 

at new development site in future to accommodate growing 

loads. The opportunity to locate the CHP here should be 

pursued through discussions with the College as a priority.  

Constraints 

Crucial to the technical viability of this scheme will be 

understanding more about the constraints relating to the 

vaults and other historical and archaeological sites in this 

location. Initial feedback from Property Services suggests 

that some of the areas we have identified do run along 

streets that are known to contain vaults and therefore the 

practicality of delivering these parts of the network could be 

questionable. We have avoided proposing connections to 

buildings in the very centre of the city (around the High 
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Street and Abbey) due to feedback at the workshop but 

further understanding of these locations could find 

alternative network routes other than those suggested 

which would allow connection. 

Next Steps 

Further technical assessment of this network will need to  

• Contact Sean Stephenson of Bath City College 

(see Appendix C for contact details) to obtain 

information on: metered energy use, plant room 

details 

• Work with Bath City College to understand legal, 

technical and practical issues of implementation 

• Identify and contact the owners of the properties 

identified as potential connections to the network 

to obtain more accurate data of energy 

consumption and explore their views on the 

proposals   

• Our modelling of future developments was based 

on information contained within the SHLAA. A 

number of other developments are also expected, 

research should be undertaken to ascertain their 

likely heat demand and their appetite for 

connecting to a network. 

• Contact Sanctuary Housing regarding the social 

housing on Milk Street (37 dwellings) 

• Contact Somer Housing regarding the social 

housing at Kingsmead Court (32 dwellings) 

• We have not reviewed highway and public realm 

development proposals in this area but the 

relevant personnel should be consulted to assess 

whether there are opportunities for combining the 

works and reducing costs. 

• Review the progress of the Gainsborough Hotel 

and Green Park House Hotel developments. 

These are both strategically located and would be 

ideal developments to connect to the network. A 

cursory review of the Green Park Hotel Energy 

Strategy suggests that the proposed design 

includes VRFs with an air source heat pump and 

heat recovery. This is not ideal for connection to a 

district heating system since, although the hot 

water might still be provided, it would not be 

possible to integrate the systems to provide space 

heating. We are not aware of the energy strategy 

for the Gainsborough Hotel but would recommend 

that this be reviewed in light of the 

recommendations of this study. 
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4.6.2 Bath Riverside (North and South) 

These network options are based on the creation of an 

energy solution for the whole area, as opposed to requiring 

each of the developers to delivery their own strategies in 

isolation. In theory this approach benefits all parties since it 

should prove to be more cost effective for the developer 

and provides a holistic solution for the planners with the 

potential for addressing emissions from existing buildings 

as well 

The assessment suggests that, if developer contributions 

can be secured, that the scheme could achieve a level of 

viability that would be attractive to investment. However, the 

technical and commercial viability will depend heavily on the 

timing of the different sites coming forwards and the ability 

to obtain and co-ordinate funding contributions from 

developers. The Council’s role in taking forward this 

opportunity would be to ensure that a wider view is taken on 

the masterplanning of this area in regards to energy 

infrastructure. This would help the development sites to 

meet the stringent energy standards of forthcoming building 

regulations in a cost effective way as well as providing the 

infrastructure to help to address CO2 emissions from 

existing buildings. 

Delivery 

It is likely that the delivery of this network will require the 

input of a third-party ESCo although the Council may wish 

to form a partnership arrangement. 

The Bath Western Riverside development has proposed a 

district heating network and our understanding is that an 

ESCo will be appointed to deliver and operate this network. 

This system could form the basis for the wider expansion to 

the surrounding sites. 

The policy within the Core Strategy will also be of 

importance to provide support and incentive to an ESCo 

wishing to take forward this scheme. The presence and use 

of this policy in determining planning applications will give 

greater confidence to an ESCo that the development sites 

will be pushed to connect to a network. 

Constraints 

The key constraints to the development of this opportunity 

will be the phasing and timing of the various development 

sites. 

To some extent this can be mitigated by ensuring that the 

developments are all designed so that connection to a 

network is not prejudiced, as noted in section 4.6. 

Next Steps 

Further technical assessment of this network will need to  

• Identify and contact the developers of all the 

strategic sites to better understand the likely 

development that will come forward on each of the 

sites and the timing of these as well as to put 

forward the findings of this study and test the 

appetite for the concept of creating a network to 

link the sites. 

• Identify and contact the owners of the existing 

properties identified as potential connections to the 

network to obtain more accurate data of energy 

consumption and explore their views on the 

proposals   

• Review potential funding opportunities (see 

example in Appendix D) 
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4.6.3 Keynsham 

The Keynsham network has a high level of commercial 

viability and if incorporated into the Town Hall 

redevelopment offers a good return on the capital 

investment although the scale of the scheme is smaller than 

the other networks and therefore the reductions in CO2 

emissions are smaller.  

The Council is in a strong position to lead on the 

implementation of a relatively small-scale district heating 

network linking the new Town Hall to the Riverside Centre 

and enable potential expansion which could be facilitated by 

the redevelopment of the High Street. The relocation of the 

leisure centre away from this location would impact on the 

viability of a network and would need to be considered. 

Delivery  

The delivery model for this scheme could have a much 

greater level of Council involvement, perhaps similar to the 

schemes in Pimlico and Nottingham (see section 5.4). The 

Council could own and operate the network and employ a 

third party to operate and maintain the system, with another 

third party to undertake the metering and billing if/when the 

network has a larger customer base. This would give the 

Council greater control over the system and would enable 

the financial benefits to be taken by the authority. 

We have assumed that the energy centre could be 

incorporated into the design of the new Town Hall. The 

implementation of the network would therefore be 

dependent on the timing and nature of this development. 

Key Constraints 

The site of the new Town Hall is adjacent to the recently 

declared AQMA in Keynsham, although the prevailing wind 

will be travelling in the opposite direction.  

Next Steps 

Further technical assessment of this network will need to 

include the following: 

• Work alongside the Property Services in the 

development of the Town Hall to assess the 

potential to locate an energy centre on the site of 

the development. 

• Identify and contact the owners of the properties 

identified as potential connections to the network 

to obtain more accurate data of energy 

consumption and explore their views on the 

proposals   

• Further investigation into the future of the 

swimming pool. 

• Further understanding of the nature and timing of 

the proposed redevelopment of the High Street 

• Liaise with the Council’s Air Quality officers to 

understand the requirements for delivering a 

system that will not impact on local air quality. 

Review the highway and public realm proposals in 

this area to assess whether there are opportunities 

for combining the works and reducing costs 

• Review potential funding opportunities (see 

example in Appendix D) 

 




