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Tilbury Green Power Limited (TGP) is developing a 60MWe power plant, for the combustion of waste 

biomass and biomass, at a site on the north side of Tilbury Docks (‘The Project’).  The Project will utilise a 

condensing steam turbine, but with the possibility of including steam extraction points during the expansion 

which could be used to provide heat supply to external consumers. A heat offtake quantity has been 

defined by TGP’s owner engineer to be ‘up to 12.5 tonnes per hour of steam’. In order to estimate the heat 

output at this stage we assumed that the extracted saturated steam will have a pressure of 3.5bar(a) whilst 

the specific enthalpy for the steam is 2.732MJ/kg and for saturated liquid 0.584MJ/kg therefore the heat 

output will be 7.5MW thermal.  

 

To meet the objectives of determining viable CHP options and economics as part of the planning and 

permitting processes, a high-level review of CHP for the Project has been undertaken. This report provides 

a summary of the review which has taken the following into account: 

 

 Desktop estimates of demands of existing heat consumers within 10km of the Site that could potentially 

be served by the plant; 

 Determination of the potential main pipe routes; and 

 Indicative economic analysis of the CHP options available. 

 
This desktop-based study was carried out to examine the location and status of the existing potential heat 
customers, and outline pipe routing feasibility. This report updates the CHP assessment undertaken by 
Mott MacDonald for TGP in July 2008 and which formed part of the Section 36 application. 

In order to identify the existing significant heat loads up to 10km radius around the power plant, it is 

necessary to understand the characteristics of the development site and the surrounding area. An 

overview of the existing site and its surroundings is provided below. 

1.1 Site Location  

The Project would include a Waste Wood Storage and Processing Operation (referred to as the WWSPO). 

The site of the proposed WWSPO and power station is located at National Grid Reference TQ 61900 

77050, within the administrative area of Thurrock Council at Tilbury Docks. The main activities at the docks 

relate to the transport of bulk cargos. The Tilbury Port handles a variety of cargo, container, and passenger 

liner traffic and remains one of Britain’s major ports. The WWSPO site extends to approximately 2 hectares 

and is located adjacent to the River Thames to the south of the TGP site. The TGP Facility has been 

consented under Section 36. The S36 consent for the TGP station will be extended to include the land on 

which the WWSPO lies. The WWSPO itself is currently the subject of a planning application to Thurrock 

Council. Hereinafter the overall site including the WWSPO and the TGP Facility will be referred as the 

“Site”. The Site location is shown in Figure 1.1. 

1 Introduction 
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Figure 1.1: TGP Site at Tilbury Docks 

 

The wider TGP site was formerly used by Cargill plc for sweetener production until its closure in 2005. 

Structures on site included maize silos, warehouse and factory buildings, and a 6MW coal fired power 

station. The plant was mothballed in 2005. Some equipment was removed upon cessation of sweetener 

production and some significant built development was retained, including production, storage and 

administrative buildings. 

All above ground structures were then demolished by Cargill in 2012 save for a workshop, gatehouse and 

weighbridge at the eastern end of the site.  

Currently, aside from a weighbridge, gatehouse and a small workshop, only crushed concrete and brick 

remains on site in stockpiles.  
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The Site lies within the River Thames defended tidal flood plain. It is not within or adjacent to a 

conservation area and does not contain any listed buildings. To the north, running north-west to south-

east, there is a railway line connecting Grays station with Tilbury Town station. 

The residential area of Grays is situated approximately 0.27 km to the north and north-west of the Site. The 

residential area of Tilbury is situated approximately 1.3 km to the east of the Site. 
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2.1 General Requirements for Heat Loads 

Combined Heat and Power (CHP) is a means of optimising energy use by supplying both electrical power 

and useful heat from the same quantity of fuel input. In most cases (notably those involving steam turbine 

generators) the extraction of useful heat involves some loss of electrical output, but the primary energy 

saved by supplying heat (and thereby displacing the use of fuel in heat-only boilers) can be far in excess of 

the extra fuel needed to make-up the lost electrical output. 

The ratio of useful heat output to loss of electrical output (compared to a case with zero useful heat output) 

is one critical factor in the analysis of CHP, and is often referred to as the ‘z-factor’. This factor depends 

strongly on the grade of heat required so that high temperature process heating has a low z-factor (poor) 

while low temperature uses have a high z-factor (good). The higher the z-factor, the more primary energy 

savings will result, per unit time, from a CHP application. Naturally, however, high grade heat tends to have 

a higher monetary value than low grade heat, so the economic case for CHP does not necessarily follow 

that of the thermodynamic case.   

In applications involving steam turbines, useful heat can be obtained by extracting steam after partial 

expansion in the turbine. While this steam can then be used directly or indirectly for heating purposes, the 

associated loss of electrical output results from the decrease in the amount of steam which completes its 

expansion through the steam turbine. As well as the temperature (and pressure) of this steam expansion 

point, the z-factor also depends on the final exhaust steam conditions after expansion, with the loss being 

worse (lower z) with high vacuum water-cooled condensers than with air-cooled condensers. While this 

favours CHP schemes with air-cooled condensers, the effect is small compared to the choice of the steam 

extraction point. 

The z-factor determines the balance of economics per hour of operation (for example), but the overall 

primary energy savings (and economic savings) will come from the number of hours operation per year. 

Here, continuous process heat demands have an obvious advantage over space heating loads. Process 

heat may typically be required for around 4000 to 8000 hours per year, whereas most space heating loads 

are very seasonally dependent (which itself causes design difficulties) and have annual equivalent full load 

demands of less than 2000 hours per year. Simply, for the same z-factor and same capital/operating 

expenditures, a process heat demand will give a CHP scheme having between two and four times shorter 

payback time than a space heating demand. Process heat demands, even with quite high heat grades, can 

therefore lead to more viable CHP schemes than low-grade heat space heating schemes. 

As far as capital expenditure is concerned, a single large heat load close to the power plant will be of lower 

cost to supply than several loads, or loads distant from the plant, both of which will require additional 

pipework installation, pumps, heat exchangers and metering. The very worst case would be a multitude of 

very small loads (i.e. domestic housing) where the installation costs are usually prohibitive. 

 

2 Heat Loads 
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2.2 Potential Heat Load Types 

Existing significant heat loads within the radius of 10km from the Site appear to be mainly to the south of 

the River Thames, according to the UK ‘CHP Development Map
1
 shown in Figure 2.1. The map shows 

regional industries and facilities around the Site, and indicates two users with heat loads ranging from 5 to 

17MWth which could be considered as heat offtake candidates within 10km. However, given that both 

these two industries are located in the south of the Thames and we are not aware of any existing cross-

river duct or cable tunnels that could be utilised for heat distribution pipework, the installation costs would 

be prohibitive. In any case it is assumed that their heat demands may already be covered in their majority 

by existing CHP schemes. Therefore, we are left with seeking to identify space heating and/or process 

heating to the north of the Thames. Hereinafter, unless stated otherwise, the 10km radius will refer only to 

the northern section of the circle radius presented in Figure 2.1. Within the 10km radius is included  

Thurrock Council and a large part of Havering London Borough Council. 

Figure 2.1: UK CHP Development Map 

 

Source: DECC 

In seeking possible heat loads for the CHP scheme the priorities in minimising capital expenditure should 

be: 

 

 Distance from the power plant; 

 Size of load (MWh per year) for single-point connection; and 

 Ease of pipe routing(s). 

                                                      
1
 http://chp.decc.gov.uk/developmentmap/# , Date accessed 10/02/2014 
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Underground pipe mains would be necessary in most places (although above-ground pipes may be 

possible in some places). Costs for installing below-ground pipes are very high, and not strongly 

dependent on pipe diameters, being dominated by the costs of excavation and installation. The materials 

cost is influenced by the need to include integrated insulation to minimise pipe heat losses. Whilst pipe 

runs of 5 km or more are physically possible without too much heat loss, the incremental capital costs 

could be excessive for more than a few km in general, depending on the capacity of the loads to be 

served. 

Details of heat loads for new developments have not been obtained as inputs to this study. The opportunity 

might also exist for separate cold water distribution from the power plant (derived from steam-driven 

absorption chillers) as a means of displacing electricity use in air-conditioning units. However, the addition 

of chilled water mains from the power plant has not been considered at this stage. As an alternative, large 

users could themselves use heat from the plant to run their own absorption chillers for local chilling loads. 

Such additional ‘heat’ loads would need to be identified on a case-by-case basis at a later stage of study 

once individual potential users had been contacted. 

Large-scale domestic housing developments also have a large potential annual space heating load. 

However, these schemes need many kilometres of secondary distribution pipes to be installed around the 

estates, and individual metering on each house.  Even on new developments (as opposed to retrofits to 

existing developments), the costs for this secondary distribution would be very high and highly specific to 

each development. Where developers can be persuaded, on energy conservation grounds and through 

pressures of the Planning system, to include such ‘district heating’ infrastructure in their projects, the load 

can be accessed through a single-point connection (plant house and heat exchanger) from the CHP 

scheme. In terms of capital costs for Tilbury Green Power, a large scale domestic housing development 

would be similar to any other large load, however the potential to find a development willing to bear these 

extra costs is considered unlikely. 

It has not been possible to confirm the capacities and suitability of existing large space heating loads within 

the scope of this study. However, use of large scale maps and superficial site inspection (i.e. to identify 

number of floors corresponding to the plan areas), has enabled estimates to be made of the capacities 

involved. Bearing in mind the need for large point loads, these existing locations will include: 

 

 Council buildings (such as offices of Thurrock Council); 

 Other large individual office blocks; 

 Shopping centres; 

 Industries; 

 Hospitals; 

 Large individual shops (e.g. Morrisons superstore); and 

 Schools and colleges. 

All these types of buildings have the advantage (for CHP) of generally having only a single, or a very small 

number, of plant rooms supplying heating. Connection into these plant rooms, by installing a single heat 

exchanger, would make inclusion in the CHP scheme easily achievable at low costs. 
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Another potential load would be domestic housing blocks, especially multi-storey flats, which in some parts 

of the UK were built as part of ‘group heating’ schemes. These domestic housing blocks are often council 

run with the secondary infrastructure for heat distribution already in place, and served from a single plant 

room with gas-fired or other boilers for space heating and hot water. Both Tilbury and Grays have a 

number of such tower blocks (of up to 15-storeys) as well as low-rise developments. However, we have no 

evidence at present that any of these developments are part of group heating schemes, so it has to be 

assumed that the occupiers use individual heating systems (typically gas-fired). As the costs for retrofitting 

of the secondary heat distribution and interfacing it with the existing dwelling systems would be large, we 

have not included these potential heat loads in the study. 

Swimming pools and other leisure centre facilities are also potentially attractive point loads, especially so 

for swimming pools because of their higher annual load factors in general.  

A reasonable number of hospitals have been noted within the potential heat supply area. Hospitals would 

usually have a substantial heat load and also a higher load factor than other space heating loads due 

partly to a high demand for ‘domestic’ hot water. 

2.3 Heat Load Estimation 

In order to estimate existing space heating loads, we have used standardised figures from the Chartered 

Institution of Building Service Engineers (CIBSE) Guide F (Energy Efficiency in Buildings), 2012 edition. 

For commercial, educational, recreational and other loads, these are expressed in terms of kWh (thermal), 

per square metre of floor space per year of fossil fuel use (natural gas can be reasonably assumed). 

Based on estimates of floor areas and an assessment of the development type, it is possible to estimate 

annual energy usage. The CIBSE figures also quote expected electricity use per year (kWh electrical) on 

the same basis. 

Converting natural gas use to actual heat loads (which might be provided by hot water distribution 

systems) requires an assumption on gas-fired boiler efficiency. In this study we have assumed an 

efficiency of 85%, on Higher Heating Value (HHV) basis. 

For housing developments, the CIBSE figures per square metre have assumed values for floor areas of 

‘flats’ and ‘houses’. This makes it possible to identify what annual usages CIBSE would recommend for a 

normal flat and house, kWh (thermal) per year. We have therefore assumed a thermal usage per dwelling 

between that of a ‘flat’ and a ‘house’.  

In all cases, the CIBSE figures are split into two categories, ‘Good Practice’ and ‘Typical’. Good Practice 

reflects adherence to the latest building design codes, while ‘Typical’ will relate to the averages to be found 

in the current building stock. For the purposes of this study the ‘Typical’ values have been used for all 

existing potential heat loads.  

Figures used are shown in Table 2.1 below. 
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Table 2.1: CIBSE Benchmark Figures for Annual Fossil Fuel Use 

Development Good Practice (kWh/yr) Typical (kWh/yr) 

‘Flats’ (based on 46 m2) 3,772 4,158 

‘Houses’ (based on 137 m2) 9,727 11,440 

Higher education (‘academic’) 110 132 

Schools (average of ‘primary’ and ‘secondary’) 110 154 

Supermarkets 200 261 

Mixed shops (shopping centre) 194 248 

Distribution warehouses 103 169 

Hotels (small) 240 360 

Sports and Leisure (average of ‘combined, fitness, leisure 
pool, sports ground changing and swimming pool centres’) 

350 784 

Offices (air conditioned, standard) 97 178 

Hospitals 339 411 

DIY stores 149 192 

Cinemas 203 261 

Source: CIBSE Guide F 

Whilst the above figures provide estimates for the annual heat usage, it is well known that space heating 

loads have a very strong seasonal and daily dependence. Our experience is that annual load factors (i.e. 

average load compared to peak winter load, per hour) for houses, schools, colleges, supermarkets and 

shopping centres is usually around 20% or less, corresponding to equivalent full load operation of 1500 to 

2000 hours per year. We have used 20% load factor to estimate the peak heat demand (which is needed 

for pipe sizing and heat exchanger capacity) from the annual kWh. 

In order to derive the estimated heat loads (shown in Table 2.3, Table 2.4, Table 2.5, Table 2.6 and Table 

2.7), the floor areas for existing sites have been multiplied by the appropriate CIBSE benchmark figures for 

annual energy use for each development type, as shown in Table 2.2.  This approach allows calculation of 

the estimated heat load in terms of MWh per year.  In order to calculate the connection capacity that would 

be required for each site, the peak heat load requirement, which is usually in the winter, has been 

calculated.  This represents the maximum heat demand for which the connection would need to be sized. 

2.4 Existing Heat Load Potential 

A desktop based survey of the surrounding area was carried out to identify possible heat loads in existing 

buildings and industries. Estimates have been based on publicly available information including DECC’s 

CHP Development Map, plan areas (from maps), number of floors and types of usage. No contact has 

been made with building owners/operators, nor any assessments made on current forms of heating. The 

annual fuel consumption was estimated based on the number of floors and the footprint of the building. In 

the multi-building premises such as hospitals the annual fuel consumption was estimated based on the 

average number of floors of each building. These limitations and assumptions mean that there are risks 
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that the potential heat loads might be incompatible with future provision of heating from the CHP scheme, 

or that such a supply might be unattractive to the users. 

As stated in the preceding sections only the existing heat load potential to the north of the Thames has 

been included, due to the expectation that the two large industries which were identified to the south of the 

river would have prohibitive heat main installation costs. To the north of the river the heat load within a 

10km radius from the Site is summarised in Table 2.2. 

Table 2.2: The heat load within a 10km radius from the Site in the northern part of Thames River 

Sector Name  Share Total MW 

Domestic 55.98% 599.6 

Small Industrial 11.55% 123.7 

Warehouses 7.35% 78.7 

Retail 7.09% 75.9 

Large Industrial 4.64% 49.7 

Other 3.39% 36.3 

Hotels 3.36% 35.9 

Education 2.31% 24.7 

Commercial Offices 2.03% 21.7 

Sport and Leisure 0.85% 9.1 

Government Buildings 0.84% 8.9 

Health 0.34% 3.6 

Communications and Transport  0.26% 2.7 

Total heat load in area 100% 1,071.2 

Source: DECC 

Within the 10km radius is included the Thurrock Council and large part of the Havering London Borough 

Council. Thrurrock Council is situated in Essex, just outside the M25. In the north it is bordered with 

Brentwood and Basildon and to the east with Castle Point. Havering London Borough Council is part of the 

London Metropolitan Area bordered in the East with Thurrock and West with Barking & Dagenham. Most of 

the housing is 1930s construction. There are some new build houses which are occupied.   

Within the 10km radius neither operating waste-to-energy plants nor thermal power stations were identified 

which could act as potential heat load competitors in the provision of heat services to potential heat load 

customers. We are aware that Tilbury power station falls within the 10km radius however, it was recently 

announced that the plant will be decommissioned. 

Unless stated otherwise, the ‘Distance from Site’ in the report refers to the route distance between the 

power station and potential heat loads that the mostly underground pipeline could pass through existing 

roads. In addition, it is assumed that the heat would be distributed in the form of either hot water in a twin-

pipe system or a steam main with condensate return. Therefore, the actual length of the pipes required 

would be more than the route-length figures presented in the succeeding Tables. The distances from the 
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site are indicative therefore should not be used for quotes. The actual pipe routes can vary significantly 

depending on the particularities of the area. Parameters such as planning permission, land ownership and 

land use and eventually cost would determine the final decision. 

2.4.1 Hospitals 

Around the Site, there are a number of hospitals including the Orsett Hospital and the South Essex 

Partnership NHS Foundation. Hospitals usually have a substantial heat load and also a higher load factor 

than other space heating loads due partly to a high demand for ‘domestic’ hot water. In hospitals the main 

heat loads are hot water and space heating. We have used 50% load factor to estimate the peak heat 

demand (which is needed for pipe sizing and heat exchanger capacity) from the annual kWh.  

Table 2.3: Existing potential hospital heat load customers 

Item Description 

 

 

Post code 
Distance 
from Site 

No. of 
beds 

Annual Fuel 
Consumption 

 (Typical MWh/yr) 

 

Annual 
Heat Load  

(MWh) 

 

Connection 
Capacity  

(MWth) 

1 Orsett Hospital RM16 3EU 6.6km 227          2,317  1,969 1.12 

2 Thurrock 
Community 

Hospital 

RM16 2PX 3.4km 32          2,855  2,855 1.63 

Source: Mott MacDonald 

2.4.2 Domestic Developments 

In terms of residential areas the most noteworthy buildings are the three identical 15-floor tower blocks 

located to the north-west of the Site and at close proximity (0.8km). However, this potential load has been 

discounted, on the basis that the dominant form of heating is individual heat loads. Therefore, residential 

premises are considered as a multitude of very small individual loads (i.e. domestic housing) which has 

prohibitive installation costs. Table 2.4 summarises the findings of our estimates for the annual heat loads 

and the connection capacities of the potential residential heat load customers. 

Table 2.4: Existing potential residential heat load customers 

Item Description 

 

 

Post code Distance from Site 

Annual Fuel 
Consumption 

(Typical MWh) 

 

Annual Heat Load  

(MWh) 

 

Connection 
Capacity  

(MWth) 

1 Davall House RM17 6LP 0.8km                 4,103                  3,488                    1.99  

2 Butler House RM17 6LS 0.8km                 4,103                  3,488                    1.99  

3 Greenwood House RM17 6LR 0.8km                 4,103                  3,488                    1.99  

Source: Mott MacDonald 



 

 
 

Tilbury CHP Study 
Consultancy services 

CONFIDENTIAL 
 

319079/TRD/RET/001/B 27 February 2014  
Confidential 

11 

2.4.3 Educational Establishments 

The examined area has a number of schools and colleges that could be considered as potential heat 

offtakers. Table 2.5 summarises the findings of our estimates for the annual heat loads and the connection 

capacities of the potential educational heat load customers. However, again due to the relatively small 

connection capacities of each facility these premises have been discounted as potential heat offtakers.  

Table 2.5: Existing potential educational heat load customers 

 

 

 

Item Description 

 

 

Post code 

Distance 
from Site 

(km) 

Annual Fuel 
Consumption 

 (Typical 
MWh/yr) 

 

 

Annual Heat Load  

(MWh) 

 

Connection 
Capacity  

(MWth) 

 Colleges and 
Schools 

     

1 Saint Thomas of 
Canterbury Catholic 
Primary School 

RM17 5RW 2.7km 559                    475                    0.27  

2 Treetops School RM16 2WU 4km 2,533                 2,153                    1.23  

3 Harris Primary 
Academy Chafford 
Hundred 

RM16 6SA 3.7km 2,734                 2,323                    1.33  

4 Deneholm Primary 
School 

RM16 2SS 3.2km 292                    248                    0.14  

5 Warren Primary 
School 

RM16 6NB 5.6km 785                    668                    0.38  

6 Grays Convert High 
School 

RM17 5UX 1.6km 1,671                 1,421                    0.81  

7 Stifford Clays 
Primary School 

RM16 2ST 2.2km 599                    509                    0.29  

8 Palmer’s College RM17 5TD 6.1km 2,640                 2,244                    1.28  

9 South Essex College  RM16 2YR 3.0km 5,288                 4,495                    2.57  

10 South Essex College 
(New campus) 

n/a 0.8km 3,121 2,653 1.51 

11 The Grays School RM17 5LL 2.4km 2,053                 1,745                    1.00  

12 Quarry Hill Junior 
School 

RM17 5UT 1.3km 296                    252                    0.14  

13 Thameside School RM17 6EF 1km 1,145                    973                    0.56  

14 Brady Primary 
School 

RM13 9XA 11.4km 418                    356                    0.20  

Source: Mott MacDonald 

2.4.4 Commercial Developments 

There are a number of existing commercial developments that could act as potential heat offtake 

customers. These include supermarkets, shopping and leisure centres, offices and warehouses. Leisure 
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centres and particularly facilities with swimming pools have a substantial heat load and also a higher load 

factor than other space heating loads due partly to a high demand for hot water. Therefore, the annual heat 

load factor for all the above mentioned facilities was estimated at 20%, the heat load factor for facilities 

with swimming pools was estimated at 50%. Table 2.6 summarises the findings of our estimates for the 

annual heat loads and the connection capacities of the potential commercial heat load customers. 



 

 
 

Tilbury CHP Study 
Consultancy services 

CONFIDENTIAL 
 

319079/TRD/RET/001/B 27 February 2014  
Confidential 

13 

Table 2.6: Existing potential commercial heat load customers 

 

 

 

Item Description 

 

 

Post code 

Distance 
from Site 

(km) 

Annual Fuel 
Consumption 

 (Typical 
MWh/yr) 

 

 

Annual Heat Load  

(MWh) 

 

Connection 
Capacity  

(MWth) 

 Supermarkets      

1 Asda Tilbury RM18 7HJ 2.7km 1,944                 1,652                    0.94  

2 Tesco Stores Ltd RM20 1TX 5.4km 4,149                 3,527                    2.01  

3 Morrisons RM17 5XZ 1.4km 1,775                 1,509                    0.86  

 Shopping and 
Leisure Centres 

     

4 Lakeside Shopping 
Centre 

RM20 2ZP 4.5km 41,516               33,917                  19.36  

5 Queensgate Centre RM17 5DF 1.3km 3,903                 3,317                    1.89  

6 Grays Shopping 
Centre 

RM17 6QE 1.2km 2,853                 2,425                    1.38  

7 Impulse Leisure RM16 2JU 2.7km 8,453                 7,185                    1.64  

8 Chafford Sports 
Complex 

RM13 9DX 11.7km 15,017               12,764                    2.91  

9 Costco RM20 3WY 4.6km             942                     801                    0.46  

10 Ikea RM20 3WJ 4.1km          1,379                  1,172                    0.67  

11 Blacks RM20 1WN 5.1km             499                     424                    0.24  

12 B&Q RM20 3WJ 4.3km          2,116                  1,798                    1.03  

13 Vue Cinemas RM20 2ZF 5.0km 1,699                 1,444                    0.82  

 Offices      

14 Thurrock Council 
Civic Offices 

RM17 6SL 0.8km 1,903 1,617 0.92 

 Warehouses      

15 Leman RM20 3BJ 3.7km 2,470                 2,099                    1.20  

16 DHL RM20 3EY 4.6km 3,088                 2,625                    1.50  

17 DHL (Weston 
Avenue Carland) 

n/a 5.6km 3,911                 3,324                    1.90  

18 Carpetright 
distribution centre 

RM19 1TT 6.4km 7,366                 6,261                    3.57  

19 Capstan Centre RM18 7HH 2.7km 1,547                 1,315                    0.75  

20 Tesco distribution 
centre 

RM19 1ND 7.0km 9,384                 7,976                    4.55  

21 Carcraft RM17 6RN 5.4km 1,728                 1,469                    0.84  

22 Cooperative Retail 
logistics 

N/A 4.2km 4,913                 4,176                    2.38  

 Source: Mott MacDonald 
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2.4.5 Industrial Developments 

The 10km radius area from the Site includes three industrial estates. The potential industrial heat load 

customers have been identified using the Environmental Agency’s air pollution interactive map
2
. The 

industries in the surrounding vicinity of the Site were identified based on their CO2 emissions. Industrial 

Chemicals’ key activities include the supply of water treatment chemicals, flocculants and detergents. 

Procter & Gamble’s facility produces organic chemicals such as detergents and soaps and Unilever has a 

chilled distribution centre and an edible oil production facility. 

Given that the only known factor is the CO2 emissions of each industry the following assumptions were 

made to estimate the annual heat loads and the connection capacities: 

 

 All the industries utilise natural gas for their energy needs; 

 1 tonne of CO2 emissions is emitted from 5.8MWh of natural gas; 

 The boiler’s efficiency is equal to 85% on HHV basis; 

 The CO2 emissions are from 2012; 

 The CO2 emissions refer to on-site point sources and fugitive emissions; 

 The on-site steam demands are at a pressure of 2.5 to 3bar(a) or below; 

 They are 3 shift, 24/7 operation facilities; and 

 The annual load factor is 90%. 

Table 2.7 summarises the findings of our estimates for the annual heat loads and the connection 

capacities of the potential industrial heat load customers. Again, these limitations and assumptions mean 

that there are risks that the potential heat loads might be incompatible with future provision of heating from 

the CHP scheme, or that the heat loads presented below may vary significantly. We recommend that TGP 

contacts these potential industrial heat users and obtains accurate heat load demand data and necessary 

steam conditions. 

Table 2.7: Existing potential industrial heat load customers 

Item Industry 
Post 
code 

Distance 
from Site  

(km) 
CO2 

(tonnes/yr)  

Typical Annual 
Energy Consumption 

(MWh) 

Annual 
Heat Load  

(MWh) 

Connection 
Capacity 

(MWth) 

1 Industries 
Chemical Ltd 

RM17 
5DU 

2.1km  34,340       199,172     169,296          21 

2 Procter & 
Gamble Ltd 

RM20 
4AL  

3.4km  11,961  69,374 58,968       7 

3 Unilever UK 
Limited 

RM19 
1SD 

5.9km 39,273 227,783 193,616 25 

Source: Mott MacDonald 

 

                                                      
2
 http://maps.environment-agency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e, Date accessed 12/02/2014 
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2.5 Short-List of Potential Heat Loads 

Based on a review of maps, the potential heat load offtakers include both heating process loads and space 

heating loads. Since the priorities, in minimising capital expenditure for the CHP scheme, are: 

 

 Distance from the power plant; 

 Size of load (MWh per year) for single-point connection; and 

 Ease of pipe routing(s) - since underground flow and return hot water pipe mains are used generally, in 

an urban environment. 

 

The four shortlisted potential heat load customers in descending order of preference based on the above 

criteria are presented in Table 2.8.  

Table 2.8: Shortlisted potential heat load customers 

Item Industry Post code 

Distance 
from Site  

(km) 

Typical Annual 
Energy Consumption 

(MWh) 

Annual 
Heat Load  

(MWh) 

Connection 
Capacity 

(MWth) 

1 Industries Chemical Ltd RM17 5DU 2.1km      199,172     169,296          21 

2 Lakeside Shopping Centre RM20 2ZP 4.5km 39,902 33,917 19 

3 Unilever UK Limited RM19 1SD 5.9km 227,783 193,616 25 

4 Procter & Gamble Ltd RM20 4AL  3.4km 69,374 58,968       7 

Source: Mott MacDonald 

 

The best scenario would be a single large industrial heat load close to the power plant due to the high 

annual heat load factor and the lower cost to supply than several loads. With the exception of the 

abovementioned heat offtakers in Table 2.8, all the other identified potential heat load customers have an 

estimated connection capacity in the range of 0.1 to 4.5MW(th). On that basis they have been considered 

as multitude of small loads (where the installation costs are usually prohibitive) and therefore discounted it 

that stage. Figure 2.2 presents the locations of the shortlisted potential heat offtakers and the location of 

the Site (green coloured tag). 
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Figure 2.2: Locations of shortlisted potential heat offtakers 

 

Source: MapInfo Professional 
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Providing heating to a series of consumers over a geographical area requires the installation of suitable 

pipework. For space heating loads it would be usual to utilise low pressure hot water. This would require a 

twin-pipe system (flow and return) with the return water at temperatures (which could be varied with load) 

in the range 60 to 85
o
C. 

Pre-insulated pipes can be run on pipe-racks over-ground in non-sensitive areas, on industrial sites, and 

for stream crossings (for example) where necessary. Mostly, however, in an urban environment the pipes 

will require burying. Underground pipes are much less liable to mechanical damage and vandalism, but the 

installation costs are obviously higher. Buried pipes have very low maintenance needs and can be 

monitored by moisture-detection to alert the operator of any ingress of water that might indicate a breach of 

the outer casings. 

The power station Site, previously occupied by Tilbury Starch Mill, is bounded on its north-east edge by a 

small artificial stream, approximately 4 to 5m in width, deep within V-shaped banks. The water course is 

known as the Botney Channel. At its western end there is a sluice gate which discharges water to the 

Thames through the flood defences. From information from TGP we understand that there is a road bridge 

which may be used infrequently. From information received we understand that it provides the EA with 

access to the sluice and the northern bank of the Botney Channel for maintenance purposes.  

Even though the maximum water temperature would be less than 100
o
C, it is usual to maintain the pipe 

system pressurised to 4 or 5bar(a). This prevents phase changes (cavitation) occurring at pump suction or 

other potential low pressure points within the system. Water distribution to users will use pumps ideally 

located at the power station Site. The amount of power used by the pumps will generally be very small 

compared to the other power station auxiliary loads, but will depend on the topography (height differences) 

of the distribution system, and its total length. In some situations, additional pumping stations might be 

needed remote from the power station. 

However, following consideration of potentially viable heat loads in the Tilbury area, we have assumed that 

the heat would be distributed in the form of steam (rather than hot water). For the purposes of illustrative 

calculations, notably with regard to the z-factor of the heat/power interaction in the steam cycle, we 

selected a nominal steam pressure of 3.5bar(a), which at saturation corresponds to a temperature of 

138
o
C. However, it is assumed that the supply pressure to the customer will be 3bar(a) due to the network 

losses. The temperatures of the return water (which could be varied with load) would be in the range 60 to 

85
o
C and condensate return pressure of 1bar(a). Given that at this stage we are not aware the type of 

process that the steam will be utilised from the customer, it is assumed that the return flow is 100% 

condensate return therefore, steam flow rate equals the condensate flow rate.  

Use of steam allows higher temperature heat loads to be served than with low pressure hot water. 

(Medium- or high-pressure hot water could, in principle be used but in practise these systems have not 

been installed for medium-distance heat transmission.) Process heat loads at the users would usually be in 

the form of saturated steam. Steam could be sent directly (after a degree of desuperheating if necessary) 

from the power plant steam cycle to the heat customer; but an alternative (subject to additional capital 

costs) is to use a ‘steam-generating heat exchanger’ to separate the steam cycle from the heat distribution 

3 Distribution Pipes 
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system. This has advantages in minimising loss of treated water, where condensate return is less than 

100%, and avoiding the potential for introduction of off-site contamination. 

Further information on the possible pipeline routes is provided in Appendix A. 
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4.1 Introduction 

The key factors in the economic analysis are: 

 

 z-factor; 

 Value of electricity (loss of income); 

 Value of heat sales;  

 Capital costs; and 

 Operating costs. 

Thermal losses from the heat distribution system also need to be included, when contrasting the useful 

heat available at the power station boundary and the heat for which income can be obtained. For the 

purposes of this study, an annual loss of around 5% of the annual heat supply has been assumed. This 

should be achievable with good quality pre-formed pipe insulation levels and a process heat load. (For low 

load factors, in contrast, the pipeline losses during ‘summer’ can be prohibitive – up to 50% - when 

compared to the very low loads being supplied at that time.) 

Operating costs will include maintenance of the equipment at the power station and of the distribution 

pipework, and should be quantified in due course. Electricity used for water pumping (such as for 

condensate return) should also be included in the analysis, though this should be small. 

Capital costs, for the proposed distribution system will mainly consist of the costs of the distribution 

pipework and its installation. Data on installed costs for various sizes of pipe are sparse and cover a wide 

range, due to the variation in local conditions. 

Pipe diameters depend on the heat loads to be served. A comparison carried out by RETScreen 

(Canadian, renewable energy organisation) for hot water distribution systems concluded that a pipe size of 

150mm diameter should be used for heat loads of around 3MW(th). Smaller sizes were recommended for 

lower loads: e.g. 100mm diameter for 1MW(th); 50mm diameter for 200kW(th); etc. By extending the 

calculations, based chiefly on the pipe cross-sectional area, a 9MW(th) load would require pipes of up to 

300mm diameter. At the other extreme, domestic connections would need only 15mm diameter pipes. 

Different considerations would apply for the steam main and condensate return pipework, but for the 

purposes of this study – and in the absence of readily-available data on steam systems – the installed 

costs for the steam-based distribution have been assumed to be comparable to that for hot water. A major 

factor in this assumption is the known dominance of the installation costs in comparison to that of the pipe 

materials.  

For example, with 150 to 300mm diameter hot water pipework material costs for these pipes (flow and 

return, pre-insulated, steel construction) have been quoted as around 100 to 150 £/metre route length. 

4 Indicative Economic Assessment 
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Total installed costs are more difficult to find reference to, with an estimated cost range of £500 to £1,100
3
 

per metre of trench (including pipes) appearing to be normal. 

The pipeline for the short-listed loads discussed in Section 2 would be expected to require between 2.1km 

to 5.9km of trunk pipe routes, mostly buried. Total costs for such a pipeline to a single heat customer could 

then be expected to be in the range of £1.68 million to £4.72 million. The estimated costs for each of the 

shortlisted option are summarised in Table 4.1. At this stage the assumed price per metre is the average 

price of the above two extremes equal to £800 per metre. The average price was assumed due to the high 

uncertainty in a range of factors such as the ground conditions, other buried services and number of 

bends. These costs exclude the smaller pipes networks that would be required for distribution within the 

developments, which for single point connections are assumed to be already in place. Again, these costs 

are indicative therefore, the actual costs can vary significantly depending on the particularities of the area. 

Parameters such as planning permission, land ownership and land use, and technical parameters will 

determine the final cost. 

Table 4.1: Range of costs for the shortlisted potential heat load customers 

Item Industry Post code 

Distance from 
Site  

(km) 
Connection 

Capacity (MWth) 

 

Estimated total cost 
(£) 

1 Industries Chemical Ltd RM17 5DU 2.1km         21 1,680,000 

2 Lakeside Shopping 
Centre 

RM20 2ZP 4.5km 19 3,600,000 

3 Unilever UK Limited RM19 1SD 5.9km 25 4,720,000 

4 Procter & Gamble Ltd RM20 4AL  3.4km       7 2,720,000 

Source: Mott MacDonald 

Addition of costs for interfaces (single heat exchangers) and metering for each of the significant loads; and 

for the pumping stations, heat exchangers, controls and heat-only boilers at the power plant Site have not 

been estimated but a nominal allowance of a further £1 million in capital has been included in all options at 

this stage.  

In practise, the distribution network could be increased due to the take-up of the possibilities of a heat 

connection, for hot water distribution system by existing properties near to the main pipeline route, but this 

has not been included in the initial analysis.   

Attractiveness to the main and any subsidiary users will be critically dependent on the price to be charged 

to the consumer for the heat supply. A discount of at least 25% on their current (or projected) heating costs 

would be necessary in most cases, we would suggest. As an example, if consumers have access to 

natural gas at 79p/therm
4
, then allowing for their boiler efficiency their (variable) current heat costs would 

                                                      
3
 http://chp.decc.gov.uk/cms/cost-of-district-heating, Date accessed 25/02/2014 

4
 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/171915/qep_mar_2013.pdf, Accessed 16/02/2014 

http://chp.decc.gov.uk/cms/cost-of-district-heating
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be £33.7/MWh(th). Heat sales might then have to be at or below £25.27/MWh to produce significant take-

up. It is noted that we have not taken into account the cost reduction benefit due to the unnecessary 

operation and maintenance of the customers’ boilers. However, we considered such an assumption to be 

appropriate for this stage and in any event the customer is likely to want to keep their boilers in place for 

back-up and top-up purposes. 

The following examples demonstrate the underlying investment situation for the CHP options. Note that the 

two scenarios have been considered as potential heat load customers are Unilever UK Ltd on the basis 

that is farthest away from the Site and Industries Chemical Ltd being the nearest to the Site. The two 

scenarios were based on the following assumptions: 

 

 The plant’s availability is 85%; 

 The plant falls within the category of ‘Dedicated biomass’ as per DECC specifications; 

 The total installed pipeline costs are £800 per metre of trench; 

 The addition of costs for interfaces is £1 million; 

 The annual maintenance costs is 2% of the capital costs; 

 The heat will be distributed in the form of steam at 3.5bar(a) pressure; 

 The plant will be able to sell all the produced heat to a single customer; and 

 The heat sale price (£/MWh) from the plant to the customer would need to be at least 25% less on their 

current (or projected) heating costs in order to be an attractive price. 

(i) Electricity Sales Eligible for ROCs 

Assuming that the heat would be distributed in the form of steam (rather than hot water) at a temperature 

of 134
o
C and pressure of 3.5bar(a) the z-factor would be 5.7

5
. This means for every 1 MWh electrical 

reduction in output the plant will have available for sales around 5.7 MWh(thermal). In effect, the electrical 

income will have to be greater than £259/MWh (i.e. 5.7 × 95% × £25.27/MWh + 5.7 × 95% × £20/MWh) 

just for the steam benefit to be matched. As stated above, £25.27/MWh is the assumed heat sale to 

produce significant take-up for the customers whilst £20/MWh refers to the Renewable Heat Incentives 

(RHI) tariff. For more information see succeeding section. 

Additional to the value of ‘grey’ power sales, dedicated biomass plants with CHP are entitled to 

1.4ROCs/MWh
6
 produced (assumption validity for plant commissioned between 1 April 2016 and the end 

of March 2017). At an estimated ROC value currently of £46/MWh
7
 the ROC tariff would be £64/MWh 

produced electricity. Dedicated biomass plants are entitled to the same level of support (i.e. 

1.4ROCs/MWh) however they are subject to a 400MWe cap. The plant will not be able to opt for the 

                                                      
5
 https://www.chpqa.com/guidance_notes/GUIDANCE_NOTE_28.pdf, Date accessed 17/02/2014 

6
 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/42852/5936-renewables-obligation-consultation-the-

government.pdf, Date accessed 17/02/2014 

7
 https://www.gov.uk/government/policies/increasing-the-use-of-low-carbon-technologies/supporting-pages/the-renewables-obligation-

ro, Date accessed 17/02/2014 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/42852/5936-renewables-obligation-consultation-the-government.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/42852/5936-renewables-obligation-consultation-the-government.pdf
https://www.gov.uk/government/policies/increasing-the-use-of-low-carbon-technologies/supporting-pages/the-renewables-obligation-ro
https://www.gov.uk/government/policies/increasing-the-use-of-low-carbon-technologies/supporting-pages/the-renewables-obligation-ro
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current system of ‘CHP uplift’ (i.e. extra 0.5 ROCs/MWh for meeting CHPQA requirements) as it will not be 

able to be commissioned and accredited before the cut-off date of 1 April 2015. 

The current wholesale electricity price is just under £60/MWh so in the event that the plant failed to qualify 

either within the cap (non-CHP) or as CHP it would lose more than 50% of the possible electrical sales 

revenue since at the average ROC price for 2013/2014 of £46/MWh (buyout price plus 10%) the lost ROC 

income would be £69/MWh ROCs. Under the above circumstances, we can immediately conclude that a 

ROC-able CHP power plant (e.g. 100% biomass) is more attractive than a dedicated biomass power plant 

that falls outside of the ROC benefits.  

If there are delays to the proposed project which means it cannot be commissioned and accredited by 

March 2017 only the Government’s new support scheme – the Contracts for Difference Feed-in-Tariff 

(CfD) - will be available. 

(ii) Heat Sales Eligible for RHIs 

The Renewable Heat Incentive (RHI) is the Government’s scheme to encourage uptake of renewable heat 

technologies through the provision of financial incentives for each MWh of eligible heat for a period of up to 

20 years. In December 2013 the Government published its response to a recent consultation on the future 

of the non-domestic RHI. According to this document, from April 2014 the CHP tariff (which requires good 

quality CHP (CHPQA) certification) will be £41 for each MWh of eligible heat generated, and the large 

biomass tariff (which does not require CHPQA certification) will be £20/MWh . These tariffs are Retail Price 

Index (RPI) linked but subject to a digression mechanism which means tariffs will reduce over time. The 

trigger for these reductions is related to overall deployment. Based on the above and assuming that the 

plant will be eligible for £20 per MWh(thermal) produced (worst case scenario between the two (as per the 

RHI tariffs)), the annual income from the RHI scheme would be £1.05 million. Therefore, the overall income 

from the heat sales (including heat sales to the customers and the RHI tariff) would be £2.3 million per 

year. Due to the unclear situation of the renewable schemes at the time of writing this report, we consider it 

reasonable to assume that the RHI tariff will remain unchanged throughout the lifetime of the Project.   

 (iii) Electricity Sales Eligible for Climate Change Levy (CCL) 

Biomass-fuelled power plants are renewable CHP plant is eligible to receive Levy Exemption Certificates 

(LECs) regardless of whether or not they are ‘Good Quality’. There is currently no end date for issuing 

Renewable LECs (which is done by OFGEM), meaning the Project should be able to benefit from them 

provided it meets other renewable definition criteria. Generating stations producing electricity from 

renewable energy or CHP may be eligible to receive Levy Exemption Certificates (LECs). Generating 

stations must be accredited before being eligible to receive LECs. With effect from 1 April 2014 the levy 

rate for electricity will be £5.4/MWh
8
; therefore, the lost electricity LEC income for the Project will be 

£47,067 per year. 

                                                      
8
http://customs.hmrc.gov.uk/channelsPortalWebApp/channelsPortalWebApp.portal?_nfpb=true&_pageLabel=pageExcise_RatesCode

sTools&propertyType=document&id=HMCE_PROD1_031183, Date accessed 14/02/2014 
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4.2 Results 

 

Summarising the above sections it is concluded that the electricity revenue streams for the Project would 

be:  

 

 The ‘grey’ electricity sales (around £60/MWh); 

 The ROC tariff (at an estimated ROC value currently of £46/MWh and entitled to 1.4ROCs/MWh 

produced therefore £64/MWh produced electricity); and 

 The LEC tariff (at £5.4/MWh). 

 

The potential heat revenue streams for the Project could be: 

 

 The heat sales to the potential customer (estimated at £25.27/MWh); and 

 The RHI tariff (£20/MWh). 

 

Assuming that the CHP option would go forward, the potential costs would be the capital, operation and 

maintenance costs of the pipeline. 

 

Table 4.2 presents the results for two example scenarios, covering the longest (Unilever) and the shortest 

(Industries Chemicals) supply options. The comparisons are with a dedicated biomass power plant without 

CHP but which qualifies for 1.4 ROCs/MWh. In the event that the non-CHP base plant does not qualify for 

ROCs (i.e. it is not included in the 400MWe capacity cap) the benefits of the heat sales would be greatly 

increased due to the ROC income otherwise not available (Indeed, in that circumstance the CHP option 

may be the only viable way of developing the overall Project). As can be seen the differences between the 

two examples are related to the capital costs and consequently the annual reductions and ultimately the 

return on capital. 
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Table 4.2: Indicative economic assessment of two potential heat load customers 

Description Unit 
Unilever UK 

Limited 
Industries 

Chemical Ltd Comment 

Natural gas sale price £/MWh 26.96 26.96 Government's website 

Heat sale price (assuming 80% 
boiler's efficiency) 

£/MWh 33.70 33.70 Calculation 

Discount needed % 25% 25% Assumption 

Heat sales £/MWh 25.27 25.27 Calculation 

z factor n/a 5.7 5.7 Calculation 

Plant's Heat export MWh/yr 55,535 55,535 Calculation 

Network losses % 5% 5% Assumption 

Plant's Heat export (incl. network 
losses) 

MWh/yr 52,758 52,758 Calculation 

Annual lost electricity MWh/yr 9,685 9,685 Calculation 

Electricity sales price £/MWh 60 60 Assumption 

Lost electricity sales income £/yr 581,080 581,080 Calculation 

Dedicated biomass ROC ROCs/MWh 1.4 1.4 Government's website 

Average ROC price for 
2013/2014  

£/MWh 46 46 Government's website 

ROC Electricity sales tariff £/MWh 64.4 64.4 Calculation 

Lost electricity ROC income £/yr 623,692 623,692 Calculation 

LEC rate £/MWh 5.4 5.4 HM Customs' website 

Reduced rate of CCL for CCA 
holders 

% 10% 10% HM Customs' website 

Lost electricity LEC income £/yr 47,067 47,067 Calculation 

Heat sales income £ 1,333,262 1,333,262 Calculation 

RHI tariff £/MWh 20 20 Government's website 

RHI tariff income £/yr 1,055,160 1,055,160 Government's website 

Overall heat income £/yr 2,388,422 2,388,422 Calculation 

Addition of costs for interfaces  £/yr 1,000,000 1,000,000 Assumption 

Capital cost £ 5,720,000 2,680,000 Assumption 

Annual maintenance costs % 2% 2% Assumption 

Annual maintenance costs £/yr 114,400 53,600 Calculation 

Overall lost income £/yr 1,366,239 1,305,439 Calculation 

Balance of new income and new 
costs 

£ 1,022,183 1,082,983 Calculation 

Return % 18% 40% Calculation 

Source: Mott MacDonald 

In Table 4.2, the annual incomes from heat sales to the customer and from the RHI tariff are reduced by 

the operation & maintenance costs for the heat distribution equipment, the lost income from ‘grey’ 

electricity sales, the ROC tariff and the LEC rate for electricity no longer produced. For example heat 
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supply to Unilever UK Limited with a distance from Site of 5.9km would have a capital cost of £5.7 million 

(£4.7 million for the pipeline plus £1 million for interfaces, equipment etc.). In addition, assuming around 

2% annual maintenance costs, this would reduce the net income by £114,400 per year. Finally, the lost 

income from the ROC tariff would be £623,692 per year and the lost income from LEC Certificates would 

be an extra income reduction of £47,067 per year. This would sum up to an overall annual lost income of 

£1.36 million per year leaving around £1.02 million per year operating profit, to service the capital 

expenditure. 

From the economic assessment it is concluded that a heat pipeline providing steam at 3 bar(a) to 

Industries Chemical or Unilever would have a return of 40% and 18% respectively. Therefore, there is the 

probability that the CHP option would be viable. However, these are very rough examples of the underlying 

economics of the ‘CHP’ addition to the Project, as part of a screening exercise to see where it might be 

justified to investigate in more detail. The results will be sensitive to the comparative and absolute values 

of heat sales price (£25.27/MWh assumed) lost electricity price (£60/MWh assumed) and ROC, RHI and 

LEC tariffs. Finally, the above conclusions are subject to the actual heat needs – in term of quantities, 

temperatures and pressures – of the shortlisted industries and whether their heat demands are already 

covered by existing CHP schemes. 

It should be noted that the heat distribution capital costs remain small compared to the cost of the overall 

power scheme. Therefore, the increase to the Project returns that would result from taking up the CHP 

option would be of limited impact; but could possibly lead to some small improvement of Project returns. 



 

 
 

Tilbury CHP Study 
Consultancy services 

CONFIDENTIAL 
 

319079/TRD/RET/001/B 27 February 2014  
Confidential 

26 

Tilbury Green Power (TGP) is developing a 60MWe power plant, for the combustion of waste biomass and 

biomass, at a site on the west side of Tilbury Docks. The potential and viability of CHP in connection with 

local development opportunities has been raised by the regulatory authorities. A high-level review of the 

CHP option for the Project has been undertaken. The main conclusions are presented below: 

 

 As far as capital expenditure is concerned, a single large heat load close to the power plant will be of 

lower cost to supply than several loads, or loads distant from the plant, both of which will require 

additional pipework installation, pumps, heat exchangers and metering. 

 With the exception of the three industries and the Lakeside Shopping Centre, all the other identified 

potential heat load customers have an estimated connection capacity in the range of 0.1 to 4.5MW(th). 

On that basis they have been considered as multitude of small loads (where the installation costs are 

usually prohibitive) and therefore discounted at this stage. 

 Heat loads of existing properties have been estimated in terms of both MWh(thermal) per year, and 

required connection capacity (MW(thermal)). The annual loads for Industries Chemical Ltd are 

estimated at 169,296MWh and the connection capacity at 21MW(th); the loads for Procter & Gamble 

are estimated at 58,968MWh and the connection capacity at 7MW(th); the loads for Unilever UK at 

193,616MWh and the connection capacity at 25MW(th) and finally the heat loads for Lakeside 

Shopping Centre at 33,917MWh and the connection capacity 19MW(th). 

 From an economic perspective, based on the assumptions presented and the pre-requisite that the 

plant will be in commissioning between 1 April 2016 and the end of March 2017, it is concluded that a 

ROC-able power plant (e.g. 100% biomass) including CHP could potentially be viable. As examples, 

heat pipelines providing steam to Industries Chemical or Unilever would have a return of 40% and 18% 

respectively. However, these are very rough examples of the underlying economics of the ‘CHP’ 

addition to the Project, as part of a screening exercise to see where it might be justified to investigate in 

more detail. The results will be sensitive to: 

– The comparative and absolute values of heat sales price (£25.27/MWh assumed) lost electricity 

price (£60/MWh assumed) and ROC, RHI and LEC tariffs.  

– The actual heat needs of the shortlisted industries and whether their heat demands are covered by 

existing CHP schemes. 

– The ROC status of the proposed dedicated biomass power plant without CHP.  

 The heat distribution capital costs remain small compared to the cost of the overall power scheme. 

Therefore, the increase to the Project returns that would result from taking up the CHP option would be 

of limited impact; but could possibly lead to some small improvement of Project returns. 

 

5 Conclusions 
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Figure A.1: Industries Chemical Ltd possible pipeline route 

 

Source: MapInfo Professional 

Appendix A. Possible pipeline routes 
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Figure A.2: Lakeside Shopping Centre possible pipeline route 

 

Source: MapInfo Professional 
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Figure A.3: Unilever UK Limited possible pipeline route 

 

Source: MapInfo Professional 
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Figure A.4: Procter & Gamble Ltd possible pipeline route 

 

Source: MapInfo Professional 

 




