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Executive Summary
This report is the final report for the project to develop an energy strategy for the Black Country Local
Enterprise Partnership (BCLEP) as part of a wider regional Energy Strategy for the WMCA. The aims
of the strategy are:


Identification and evaluation of a technical and commercial evidence base; and



Establishment of a pipeline of projects that could receive future investment.

The report covers the work done in the project from late November 2017 to early February 2018 and
includes:


A summary of the data collected and analysed;



Findings on the current costs of energy and comparison with other countries;



Our view on approaches and technologies to help reduce costs, including those that can be
applied now and likely to be applied in future. This includes heat and electrical technologies,
covering energy from waste, district heating, PV, energy storage and demand management;



Proposed next steps for this energy strategy.

The work shows where the largest energy demands are currently found, and indicates clusters of
current and future buildings and businesses where action is likely to be most effective. It is already
evident that:


There are many businesses in the area where the nature of their work means they have large
energy demands, and so efforts to reduce their operational costs are important. Greater
support for energy efficiency is a key starting point;



The many buildings with large rooves in the area mean that there are opportunities for
significant PV arrays but this needs to be considered with full knowledge of the strength of
the electrical grid and the contractual arrangements that may be necessary;



There are opportunities to consider around using heat from existing and planned energy from
waste plants.

A review of energy costs in different countries indicates that electricity costs are relatively high in the
UK compared to competing countries, particularly emerging lower cost economies (India and China).
1
The UK cost is around 31% above the International Energy Agency (IEA) median. However, the UK
currently has relatively lower gas costs than most other countries, around 7% below the IEA median.
Costs, however, are complex, with many different charges and levies that are not consistent in
different countries so it is hard to know the complete position.
st

These perspectives were shared with stakeholders at an event on the 31 January. The proposals
have been developed with the insightful input of the stakeholders, and our thanks to them is recorded
here.
The next steps for this strategy are for it to be fed into the work to develop a Regional Energy
th
Strategy for the West Midlands. There is an event being held on Tuesday 6 March to discuss this.
The three LEPs of Coventry and Warwickshire, Greater Birmingham and Solihull and the Black
Country, and the West Midlands Combined Authority, are working together through Energy Capital to
develop an Energy Strategy for the region.
th

This will be followed by the launch of the Regional Energy Policy Commission on the 28 March 2018
at the University of Birmingham. Details are available at:
http://www.sustainabilitywestmidlands.org.uk/?post_type=events&p=11403

1

International Energy Agency works to ensure reliable, affordable and clean energy for its 29 member countries and beyond.
https://www.iea.org/about/
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The main potential projects or initiatives that were identified for potential investment are:


Energy efficiency advice and information support across the potential mechanisms discussed;
There are already initiatives in place across the Black Country, but it is clear that not all
businesses are engaged and have taken advantage of what is available. The LEP in
partnership with others can act as a signposting service to available information and sources
of finance. It could also develop its own programme to fill gaps found. This can cover both of
the traditional offers around energy efficiency but also address the more complex issues
around demand management, tariffs and self-generation which are the subject of the other
parts of this strategy.



District heating and energy, potentially linked to energy from waste in selected locations in
each of the Boroughs;
Both Wolverhampton and Dudley have incinerators that revert to their control in 2023, and
these are potentially the basis for a district heating and local electricity supply service.
Studies in Sandwell are ongoing into a different district heating scheme, and there is a plan
for a privately funded energy from waste scheme in Sandwell. New developments in Walsall
could also take advantage of growing use of heat pumps based on the rivers and canals in
the Borough. Each of these potential schemes will require investment, and ongoing
commitment from the whole energy community to achieve success, particularly in
encouraging connections to take place.



Collaborative purchasing to enable smaller firms to achieve more competitive rates for energy
and technologies;
The LEP could consider setting up a collaborative purchasing system for local businesses, or
engaging with those that exist. This can be extended to the development of other
technologies where an experienced buyer can achieve a better deal.



Support to enable industry to take advantage of new and emerging technologies and aspects
of the energy market, particularly:
o

Demand management;

o

Roof mounted PV panels;

o

Battery storage;

o

Private wire connections to link generators and local consumers;

o

Combinations of all of these measures to bring maximum benefit.

For each of these technologies there will be a need for support to achieve the most positive outcome.
In particular all of these measures require active engagement with the DNO (Western Power) and
potentially significant amounts of investment across the local electricity grid to enable the full value of
new technologies to be achieved. This applies particularly to the large potential for PV generation
from the large roof areas of the buildings across the Black Country.
This kind of integrated and collaborative approach will require specialist expertise in the public sector
as well as local political support. It may be best encouraged and focused through designation of
specific Energy Innovation Zones (EIZs) of the kind being developed through the work of the Regional
Energy Policy Commission. The Black Country has proposed that its Enterprise Zones also be
designated as EIZs, and the business case for this is currently being developed as part of a separate
project.
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1 Introduction
This is the final report for the project to develop an energy strategy for the BCLEP. The aims of the
strategy are:


the identification and evaluation of a technical and commercial evidence base; and



the establishment of a pipeline of projects that could receive future investment.

The report covers the work done in the project from late November 2017 to early February 2018 and
includes:


a summary of the data collected and analysed;



findings on the current costs of energy and comparison with other countries;



our view on approaches and technologies to help reduce costs, including those that can be
applied now and likely to be applied in future; and



proposed next steps for this energy strategy.

The next steps for this strategy are for it to be fed into the work to develop a Regional Energy
th
Strategy for the West Midlands. There is an event being held on Tuesday 6 March to discuss this.
The three LEPs of Coventry and Warwickshire, Greater Birmingham and Solihull and the Black
Country, and the West Midlands Combined Authority, are working together through Energy Capital to
develop an Energy Strategy for the region.
th

This will be followed by the launch of the Regional Energy Policy Commission on the 28 March 2018
at the University of Birmingham. Details are available at:
http://www.sustainabilitywestmidlands.org.uk/?post_type=events&p=11403
The Black Country Core Strategy (BCCS) is currently under review. A draft is expected to be
available by September 2019 with an anticipated final completion date of Autumn 2021. The findings
of this Powering Growth report can be used to support the energy-related aims of the BCCS. More
information is available at http://blackcountrycorestrategy.dudley.gov.uk/
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2 Data Collected
This section of the report presents the data collected for the strategy. It provides information on where
key issues and opportunities arise, and the initial information to use as part of analysis of some of the
options.
The data collected is presented as a series of maps, examples of which are shown in this report.
Higher resolution versions of these plots are provided as appendices to this report for each of the
Boroughs. The main sources of data collected and collated so far are the following:

2.1 Valuation Office Agency (VOA) Data
This gives a list of all premises registered for rates, and includes their location, physical size and a
category for the building use. These categories are not very consistent, and so need a little bit of
interpretation to be more easily applied. These have been processed intro a smaller number of
categories for which benchmark figures for energy use exist. By the nature of benchmarks these are
applicable only in general terms, and any particular business will be different to these for a wide range
of reasons. However, using the benchmarks does give a quick indication of where the larger energy
users are. This source covers most of the large commercial and industrial buildings.
This data source has been used to generate figures showing the larger buildings (we have selected
2
those above 5,000 m at this stage), and their associated anticipated electricity and gas demands.
An example is show here for Dudley for the building sizes, which also includes data from Display
Energy Certificates (DECs) (see next section).

Figure 1: Locations of larger buildings in the Borough of Dudley

In more detailed work it would be possible to replace approximate figures with data from the
occupants if they are interested in collaboration and this would greatly increase the confidence in the
data before investments would be made.
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2.2 Display Energy Certificates
Public Sector buildings that are to some extent open to the public have to report their energy
consumption. A register of these is publicly available. We have again focussed at this stage on the
larger buildings (5,000 m2), and used the data directly to produce plots of electricity and heat
demands.
This source covers the energy use from the main public sector buildings. This has been combined
with the estimated energy use from the VOA data to produce maps such as Figure 2 for heat across
Wolverhampton. These show where the largest energy use is expected to be, and form the start of the
process of considering whether a heat network is likely to be a viable option. Essentially this will focus
on clusters of larger heat loads, as these are the main requirement for a scheme to have a likelihood
of success.

Figure 2: Heat demands of larger buildings in Wolverhampton

2.3 Gas and Electricity Use Data
The Department for Business, Energy & Industrial Strategy (BEIS) provide data on gas and electricity
consumption on a postcode basis, grouped into areas called LSOA (lower level super output areas) or
MSOA (medium level SOA). Domestic data is available at the more detailed LSOA level, nondomestic only at the MSOA level. We have used the domestic data here, as it gives a good indication
of where the more dense areas are. The non-domestic data overlaps with the other sources, so we
have not used this for the time being. An example is shown in Figure 3 for density of gas use in
Dudley.

AECOM

11

Powering Growth: Black Country Energy Strategy

Project number: 60560286

Figure 3: Domestic gas use density by LSOA for Dudley

The domestic heat demand data is of less use for evaluating a heat network as it is averaged across
a relatively large area. However, it can help to identify areas of higher density housing that are more
likely to be integrated into a heat network. Higher rise buildings can be well served by a heat network,
particularly if they already have a communal heating system (i.e. served from a boiler in the
basement).
The first three sources listed here cover the majority of the building uses, and so can be combined to
give a good overall picture of the heat and electricity demands across the region.

2.4 Renewal Obligation Scheme
Data are available on who is engaged with the renewable obligation scheme. These are generally
large systems that deploy renewable energy, and earn additional income for doing so, paid for by
fossil fuel consuming energy generators. The scheme is now closed to new applicants, but the users
list identifies the current activities across the LEP. They are generally large PV arrays, or users of
biomass in one form or another, including waste materials.
https://www.ofgem.gov.uk/environmental-programmes/ro
There are relatively few of these schemes in the Black Country area, reflecting its geography. Note
that this list does not pick up the many smaller schemes that would be being supported by the
Renewable Heat Incentive for heating technologies or the Feed in Tariff for electricity generators. The
emphasis of this study is on larger schemes.

2.5 Local Authority Data
We have received reports from other studies carried out for the partner local authorities within the
consortium. Because these use similar sources to the ones we have used here, we have used the
local authority reports to fill in gaps in understanding and to identify likely schemes, rather than trying
to extract large amounts of data from them.

AECOM
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Planned Developments

Figure 4 was provided by the BCLEP team and shows current intent for future housing plans. This is
at a relatively coarse scale and does not provide specific locations, but does help with identifying
areas where larger developments are expected.

Figure 4: Areas of the Black Country and expected housing growth

We have received the areas intended for the development of High Quality Employment, essentially
the key development areas. These are shown in Figure 5. These are particularly important in setting
out the areas where key development is expected, and therefore energy infrastructure of some form
will be needed. It is generally more cost effective to make low carbon interventions when new
infrastructure is being built than to retrofit it later.

AECOM
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Figure 5: Planned areas for the growth of High Quality Employment zones across the Black Country

2.6 Business Listings
We were provided with a listing of businesses in the Black Country with information on the nature of
the business and their locations. We selected the larger businesses, those with turnover above
£3million, and within the following sectors, expected to have relatively high energy demands:
Table 1: High energy use industrial sectors
SIC code

Description

10

FOOD

11

DRINK

19

REFINERY

20

CHEMICAL

23

GLASS / CERAMIC / CEMENT

24

METALS

25

METAL processing

35

Electrical and gas system

37

Sewerage

38

Waste

From this sub-set Figure 6 was prepared, showing the locations of the businesses in these sectors.
Other sectors could be of interest for particular areas.
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Figure 6: Location of business in selected sectors

The two main observations from this plot are:


the expected importance of the metal processing sector across the region; and



the continuation of the presence of industry along the canal/river corridors. This will have
been a function of the early industrial development linked to canals, but persists to today.
Opportunities to exploit this feature to enable unregulated energy distribution could be
considered.

Other business listings are available, including for Sandwell in particular.

2.7 Energy from Waste
A number of energy from waste (EfW) plants exist within the Black Country area and there are
proposals for several more. These range from the existing Dudley and Wolverhampton waste
incinerators to local energy generation to provide power and heat to individual industrial firms.
Technology Note
Most EfW plants use a waste product to generate steam, which is then expanded through a turbine to
generate electricity. Heat can also be generated by extracting steam from the turbine, but leads to a
subsequent loss in electrical generation output. Thus the cost of heat is linked to the cost of the lost
electrical power. If heat extraction is designed into the turbine before operation then the heat extract
process can be very efficient, generating 5-9 units of heat per unit of electricity lost. This compares
very favourably with a conventional heat pump which might generate 2-5 units of heat per unit of
electricity used.
The most basic method of extracting heat from the fuel is to combust it directly in a waste incineration
plant. More recently, pre-processing of waste to generate Refuse Derived Fuel (RDF) or the use of
gasification/pyrolysis to generate a combustible gas have been used to provide a “cleaner”
combustion process. The generation of gas from waste has led to attempts to use combustion
engines to generate electricity and heat as these have been more electrically efficient then turbines.
However, problems with consistency of gas quality have generally meant that this has not been a
successful approach to date.
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Where EfW plants are planned that will have the capacity to export power and/or heat, there are a
number of opportunities that could support the wider economy.
Heat could be distributed via a district heating network. The relatively high temperature at which EfW
plants can generate heat can be an advantage where existing or less efficient buildings are to be
supplied. It is unlikely that process heat can be supplied via this mechanism as each industry/process
tends to have its own requirements. One opportunity could be to supply heat to domestic and or civic
amenities with a view to reducing heating costs. Heat networks are being investigated in Sandwell at
the current time and have been considered for Dudley, based around heat supply from EfW plants.
Further opportunities exist around the use of surplus electrical power from these plants. Very large
schemes have tended to export all the power generated to a single entity, usually a regulated supplier,
obtaining a relatively low price topped up by Government fiscal incentives such as Renewable
Obligation Certificates (ROCs). These incentive schemes are coming to an end and therefore bulk
sale will be less attractive to new entrants into the market. An alternative may be to provide power
over a private wire network directly to industry or other users with a view to gaining a high price for the
power generated, but one that is still lower than the users currently pay. This approach requires
capital investment in electrical infrastructure, an operator to take on management of the system and
billing of customers and is subject to regulatory restrictions. An alternative may be to work with the
local electrical distribution network operator (DNO) to use local energy generation to minimise local
network re-enforcement and upgrades if possible. Battery technology may also be used to help
manage supply and demand across the local network.
Assets in the Black Country include the following sites:
Wolverhampton Waste Incinerator: Located off Crown Street to the NE of Wolverhampton city
centre.
Dudley Waste Incinerator: Located at the Council’s Lister Road depot to the SE of Dudley town
centre and north of Peartree Industrial Park.
Both sites are currently operated by the same private company on behalf of the local authorities, but
revert back to the Councils in 2023. Investigations at Dudley suggested that it is unlikely that the
turbines were designed for heat extraction and the current operators are cautious about changes to
the plant and operating model. These sites offer possible opportunities in 2023 when Councils can
influence the refurbishment/refit of the sites and how generated energy can be used.
EMR/Chinnok: Located at Union Road, Oldbury, to the west end of the Oldbury industrial area and
north of Sandwell Council office.
2

Gasification of organic waste extracted from scraped cars. Plans are for up to 30MW electrical
generation to supply EMR’s waste processing plant and export excess power. Plant is undergoing
commissioning, but has suffered an explosion and its current status is uncertain.
Robert Hopkins: Located off Kelvin Way, West Bromwich, with industrial areas of West Bromwich to
the east and Oldbury to the west.
Pyrolysis of oily rags from metal processing with potential output of 4MWe/5MWth. The plant is
understood not to be operating at present but is the subject of the Sandwell energy network feasibility
study.
Kelvin Energy Recovery Facility: Located adjacent to Robert Hopkins on the Gifford Pallets site on
Kelvin Way.
Verus Oak Energy Limited are developing a proposal for a large (35MWe) energy plant on the site.
While the plant has not been constructed yet, it is being investigated as a potential energy source as
part of the Sandwell energy networks feasibility study.
Spread Eagle Works Site: Located off Portway Road, Wednesbury.

2

In this context organic is taken to mean products derived from organic chemicals such as plastics as well as wood or other
natural materials.
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There appear to be two possible schemes for this site. SynTech Bioenergy UK Limited are understood
to be developing a 3MWe scheme for the site. It also appears from the updated Sandwell Energy
Masterplan that Kew Energy are interested in the site. This opportunity is being investigated as part of
the Sandwell energy network feasibility study.
Two other opportunities have been identified, but there is less evidence of progress at the current
time.
ESF Tipton: Located off Bloomfield Road, Tipton, on the site of Bloomfield Recycling.
An extant planning permission for an EfW plant on the site was the subject of a revised application in
2016. Evidence was found as part of the updated Sandwell Energy Masterplan that this site was still
being considered for EfW.
PHS LifeCycle RDF: Press articles have announce in 2017 the intention of PHS to process their
waste products in to RDF (refuse derived fuel) in West Bromwich, one article gave a location as
Kelvin Way.
No evidence has been found of any progress with plans to date. While this plant would not generate
energy directly, there is an opportunity to engage with the project and determine whether local us of
the RDF could be beneficial.

Figure 7: Business locations and planned HQE areas with energy from waste plants added

HQE stands for High Quality Employment. The Kelvin Way sites are currently under investigation as
part of the Sandwell energy network feasibility study. The EMR and Spread Eagle sites are worth
further investigation. In 2023 the waste incineration sites should be considered both for the supply of
power and heat.
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3 Energy Costs
3.1 Benchmarking Study on the Cost of Energy in the Black Country
In order to understand the energy needs and required costs in the Black Country, its economic
situation and ambitions must be understood. The Black Country has historically been a bastion of
heavy industry in the UK, but in the last few decades has been in decline leading to increased
unemployment and deprivation. More recently, however, there has been a revival in industry in the
Black Country including high value manufacturing, specifically in aerospace and the automotive
sector.
The area is also seen to specialise in the manufacturing of metal products, plastics and manufacturing
tools. As well as advanced manufacturing, a large proportion of jobs in the area are in the business
services sector, transport technology, and building technology. Significant global businesses in the
Black Country include:


Warburtons (baking);



ZM Lemförder (manufacturing)



Liberty House Group (metals);



Jaguar Land Rover (automotives);



UTC Aerospace Systems (aerospace);



Sandvik (high-tech engineering).

The Black Country Strategic Economic Plan (BCSEP)3 states that the extensive transport links
provide the economy with a competitive edge, which is to be further increased with the arrival of HS2,
HS3 and expansion of Birmingham Airport. The BCLEP is looking to facilitate creation of 103,000
jobs, as part of the West Midlands Combined Authority’s ambition to create 504,000 jobs by 2021.
Overall priority positions for the BCLEP to contribute to a thriving economy and society are:


High Value Manufacturing City;



Black Country Garden City;



Skills for Business Skills for Life;



Connected Black Country.

Objectives being targeted as part of this include:


Increasing GVA;



Transport infrastructure investment;



House building;



A more diverse population mix and increased wages;



Additional jobs and apprenticeships;



More high quality employment land available;



Growing the business base;



Full superfast broadband coverage.

3

Black Country Local Enterprise Partnership, 2017. Black Country Strategic Economic Plan 2017. [pdf] Black Country Local
Enterprise Partnership. Available at:
https://www.blackcountrylep.co.uk/upload/files/BC%20SEP/DRAFT%20Black%20Country%20Strategic%20Economic%20Plan
%209.05.2017.pdf [Accessed 22 November 2017]
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Sectors being targeted to achieve these priorities include:



Transformational sectors (advanced manufacturing, building
technologies, business services and environmental technologies);



Enabling sectors (retail, visitor economy, sports, health and the public sector – including skills
and education).

technologies, transport

An aim of the study is to compare the Black Country area with competitors and identify best practice
areas that energy information can be benchmarked against. It is understood that there is a
productivity gap in the Black Country compared with the national average, and so looking to achieve
at least this average is a priority for the area.
Using Office for National Statistics (ONS) data to look at the most productive nearby LEPs by Gross
Value Added (GVA), competitors to the BCLEP can be established and where possible used for
benchmarking purposes. These LEPs were benchmarked against domestic energy prices.
Using the measures of GVA and GVA in manufacturing, the most successful nearby LEPs are:


South East Midlands LEP



Greater Birmingham and Solihull LEP



Derby, Derbyshire, Nottingham and Nottinghamshire LEP

When using GVA per head, the most successful nearby LEPs include:


Oxfordshire LEP



Gloucestershire LEP



South East Midlands LEP

Some of the regions that are competitors to the BCLEP are international and therefore it is important
that energy in other countries is also benchmarked. The following countries were chosen for
comparison, based on their level of competition with the UK and on those with the highest
4
manufacturing output :


China



USA



Japan



Germany



Poland



India



France



Italy

The results of the benchmarking study are laid out in the tables and figures in this section. Due to the
lack of availability of data, only domestic bills can be compared between different competing UK
LEPs. It was established that the BCLEP domestic energy prices were around average for competing
UK LEPs. Any small variations are due to slightly different transmission (DuoS) rates, and there is no
reason to expect the situation to be different for non-domestic costs.

4

House of Commons Library, 2016. Manufacturing: international comparisons. [pdf] House of Commons Library. Available at:
http://researchbriefings.files.parliament.uk/documents/SN05809/SN05809.pdf [Accessed 23 November 2017]
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Electricity

Table 2 compares domestic electrical costs across different areas of the UK and internationally. Costs
are broadly comparable for the various LEPs in the UK.
Table 2: Average annual domestic standard electricity costs in 2016 (pence per kWh)
Location

Cost

BCLEP

15.36 (West Midlands)

South East Midlands LEP

14.86 (East Midlands)

Greater Birmingham and Solihull LEP

15.36 (West Midlands)

Derby, Derbyshire, Nottingham and Nottinghamshire LEP

14.86 (East Midlands)

Oxfordshire LEP

15.22 (Southern)

Gloucestershire LEP

15.36 (West Midlands)

China

4.6

USA

9.30

Japan

16.42

Germany

24.37

Poland

11.5

India

5.4 (2014)

France

13.51

Italy

20.46

Source:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/647092/Tables.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/647232/table_551.xls
https://www.ovoenergy.com/guides/energy-guides/average-electricity-prices-kwh.html
http://cea.nic.in/reports/others/enc/fsa/tariff_2014.pdf
http://www.nea.gov.cn/2017-11/13/c_136749038.htm
http://www.xe.com/currencycharts/?from=INR&to=GBP&view=1M
N.B. For China, the price of 0.42 Yuan per kWh was used. Using the average exchange rate in 2016 of 0.11 resulted in £0.046.
For India, an average 4KW 2014 load figure was used of 4.97INR per kWh. Using the average exchange rate in 2016 of 0.011
resulted in £0.054 per kWh.
Other international prices were converted to pounds sterling using annual average exchange rate from OECD.

Figure 8 shows that electricity prices in the UK have been increasing slightly since 2009. It also shows
that there are economies of scale to be gained as the larger your electrical consumption, the less you
pay per unit of electricity.
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Figure 8: Average non-domestic electricity prices in the UK including CCL (BEIS, 2017)

CCL is the Climate Change Levy. As Table 3 and Figure 9 show, the UK pays a relatively large
amount for its electricity in industry, 45% higher than International Energy Agency (IEA) median.
Figure 9 also shows that some countries such as Germany and Italy have particularly large tax
components which have a significant effect on price. It is noted that in many countries certain key
industries are exempted from some of these taxes making the data less reliable than it appears. It is
noted that the tax component for the UK is smaller than it is in reality as green levies (mainly CCL) are
not accounted for as part of tax, but these are discussed later.
Table 3: Average annual industrial electricity costs in 2016 (pence per kWh)
Location
UK

Cost
9.28

China

6.4

USA

5.00

Japan

10.83

Germany

10.59

Poland
India
France
Italy

6.13
7.8
7.95
13.69

Source:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/647242/table_531.xls
http://global-climatescope.org/en/country/china/#/details
http://global-climatescope.org/en/country/india/#/details
N.B. For China the price of $82.74 per MWh was used, which works out as $0.083 per kWh. Using the average exchange rate
in 2016 of 0.78 resulted in £0.064.
For India the price of $100.4 per MWh was used, which works out as $0.1 per kWh. Using the average exchange rate in 2016
of 0.78 resulted in £0.078.
Other international prices were converted to pounds sterling using annual average exchange rate from OECD.
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Figure 9: Average industrial electricity prices in 2016 showing tax component (BEIS)
N.B. China and India prices are without knowledge on tax component
The UK tax component in this graph is only VAT and does not include the climate change levy

3.1.2

Gas

Table 4 compares domestic gas prices across the LEPs and against international costs. This again
shows comparability across the UK.
Table 4: Average annual domestic gas costs in 2016 (pence per kWh)
Location

Cost

BCLEP

4.31 (West Midlands)

South East Midlands LEP

4.22 (East Midlands)

Greater Birmingham and Solihull LEP

4.31 (West Midlands)

Derby, Derbyshire, Nottingham and Nottinghamshire LEP

4.22 (East Midlands)

Oxfordshire LEP

4.43 (Southern)

Gloucestershire LEP

4.31 (West Midlands)

China

2.00

USA

2.46

Japan

8.73

Germany

5.63

Poland

3.73

India

0.93

France

5.71

Italy

6.42

Source:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/603822/table_233.xls
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/647230/table_591.xls
http://www.beg.utexas.edu/energyecon/thinkcorner/CEE_Research_PaperChina_and_India_Current_Future_Natural_Gas_Demand_EXECSUM-Apr17.pdf
https://www.bloomberg.com/news/articles/2017-09-27/india-may-raise-natural-gas-price-first-time-in-3-years-survey
https://www.iea.org/publications/freepublications/publication/IndiaEnergyOutlook_WEO2015.pdf
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N.B. For China the price of $7.60 per MMBtu was used, which works out as $0.026 per kWh. Using the average exchange rate
in 2016 of 0.78 resulted in £0.02.
For India the price of $3.50 per MMBtu was used, which works out as $0.012 per kWh. Using the average exchange rate in
2016 of 0.78 resulted in £0.0093.
Other international prices were converted to pounds sterling using annual average exchange rate from OECD.

Figure 10 shows that gas prices have been broadly level over the reporting period. Similarly to Figure
8, economies of scale are gained where larger consumers pay less for gas per unit.

Figure 10: Average non-domestic gas prices in the UK including CCL (BEIS, 2017)

Table 5 and Figure 11 show that the UK pays relatively less than some of its competitors, and its price
is 8% below IEA median. The IEA median appears to be quite high compared with the benchmark
countries, suggesting that other IEA countries have particularly expensive industrial gas prices,
perhaps skewing the data. Similarly to Figure 9, the tax component really varies between countries
and can have a profound effect, particularly where specific industries are treated differently for tax
purposes.
Table 5: Average annual industrial gas prices in 2016 (pence per kWh)
Location

Cost

UK

1.85

China

2.60 (2015)

USA

0.86

Japan

2.84

Germany

2.17

Poland

1.75

India

0.78 (2015-16 average)

France

2.70

Italy

2.71

Source:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/647243/table_571.xls
http://www.beg.utexas.edu/energyecon/thinkcorner/CEE_Research_PaperChina_and_India_Current_Future_Natural_Gas_Demand-Apr17.pdf
http://www.businesstoday.in/current/economy-politics/gas-price-for-industrial-use-cut-by-18-per-cent/story/238014.html
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http://www.livemint.com/Politics/sKK3dMkvXRmyM0kP7j8TdM/Gas-price-for-industrial-use-cut-by-18.html
http://www.igu.org/sites/default/files/node-news_item-field_file/IGU_WholesalePrice%20Survey_2016_TO_GO.pdf
N.B. For China the price of $9.8 per mmBtu was used, which works out as $0.033 per kWh. Using the average exchange rate
in 2016 of 0.78 resulted in £0.026.
For India the price of $3.06 per mmBtu was used, which works out as $0.01 per kWh. Using the average exchange rate in 2016
of 0.78 resulted in £0.078.
Other international prices were converted to pounds sterling using annual average exchange rate from OECD.

Figure 11: Average industrial gas prices in 2016 showing tax component (BEIS)
N.B. China and India prices are without knowledge on tax component
The UK tax component in this graph is only VAT and does not include the climate change levy

3.1.3

Transport Fuel

Pump prices shown in Table 6 and Table 7 show that the UK pays relatively large amount for petrol
and diesel compared with competing economies, particularly for diesel.
Table 6: Average unleaded petrol pump price (September 2017) (pence per litre)
Location

Cost

UK

118.9

China

75.50

USA

52.45

Japan

88.6

Germany

121.9

Poland

94.8

India

85.7

France

121.3

Italy

134.6

Source:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/655058/table_511.xls
http://www.iea.org/media/statistics/surveys/prices/mps.xls
http://www.globalpetrolprices.com/China/gasoline_prices/
N.B. Exchange rates from November 2017 were used for China, USA, Japan, and India.
Other international prices were converted to pounds sterling using mid-September 2017 exchange rates calculated by BEIS.
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Table 7: Average diesel pump price (July 2017) (pence per litre)
Location

Cost

UK

120.5

China

66.5

USA

45.63

Japan

87.93

Germany

102.9

Poland

89.6

India

70.5

France

107.7

Italy

121.4

Source:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/655058/table_511.xls
http://www.iea.org/media/statistics/surveys/prices/mps.xls
http://www.globalpetrolprices.com/diesel_prices/
N.B. Exchange rates from November 2017 were used for China, USA, Japan, and India.
Other international prices were converted to pounds sterling using mid-September 2017 exchange rates calculated by BEIS.

3.1.4

Conclusions

From the data reviewed the following conclusions can be drawn:


Domestic electricity and gas costs in BCLEP are approximately average compared with
competing local LEPs in the UK. Therefore due to lack of data it has also been assumed that
BCLEP prices are broadly represented by UK average prices for other energy data.



Industrial electricity prices have been slightly increasing over the last eight years. When
comparing to the electricity prices for other competing countries the UK has relatively
expensive domestic electricity, higher than average for the IEA. This could imply that while
the BCLEP could compete fairly well with the rest of the UK, some countries would be more
competitive.



Industrial gas prices in the UK have been fairly level for the last eight years. However, gas
prices in the UK are lower than many other competing international economies and lower
than average for the IEA. Therefore, this could imply that the BCLEP could compete with the
rest of the UK, and the UK could also compete internationally.



The UK has one of the highest unleaded petrol and diesel pump prices compared with the
other benchmark countries. This could have implications on transportation and businesses
looking to operate in the UK, compared with competing economies.

3.2 Review of the Structure of Commercial Energy Charges in the UK
When paying for energy, the bill consists of a number of different charges to cover the associated
infrastructure to deliver it, green levies, and other costs on top of the wholesale cost of the energy
itself. The energy bill tends to be broke down into the cost of energy itself to the generator of
electricity, transmission and distribution costs (getting the electricity over long distances closer to
where it is needed and transporting to consumers), as well as levies and taxes. In order to
demonstrate the different charges in the UK, we used 2017 data provided from a major consumer in
the metal sector based in the Black Country, which paid an average price in August 2017 of
9.97p/kWh. While the breakdown of prices will change depending on the type of business and its size,
it was felt that using the example of a major consumer in the metal industry in the Black Country
would be fairly representative of some of the key sectors in the area.
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Figure 12: Split of charges: major Black Country consumer in the metals sector

Figure 12 shows the different splits across this major consumer of electricity in the Black Country.
Charges associated with the electricity itself make up the largest proportion with just over a half,
followed by levies and then distribution and transmission costs.

3.2.1

Wholesale Price Trends

Figure 13 indicates the wholesale price of power was around 5p/kWh in September 2017. However,
the graph does show significant volatility for short term power purchase. This volatility is mitigated to
some extent for larger users who can buy power ahead giving a fixed price for longer periods.

Figure 13: Wholesale electricity prices for day ahead baseload contracts from 2010 to 2017 (Ofgem)

3.2.2

Distribution Charges

The energy bill also consists of the cost associated with transmission, where the movement of
electricity goes from a generation site to a substation at high voltage over large distances. Further it
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contains distribution costs, associated with a lower voltage movement of electricity from substations to
consumers. There are also other charges associated with metering, billing and using peak rates.
Figure 14 shows that of the total 1.81p/kWh associated with distribution and transmission charges
consists mostly of red rate usage, which is associated with the peak hours in the evening. The
capacity charge associated with peak energy use is also high along with the monthly TRIAD charge
for electricity transmission. Standing charges and green rate (during off peak hours) have negligible
cost.

Figure 14: Distribution and transmission charges for a major Black Country consumer in the metals
sector

3.2.3

Energy Levies

The UK has a variety of energy schemes administered by the government in order to encourage more
sustainable energy use, help the country meet its environmental obligations, and also ensuring
consumers pay a fair price for energy. These schemes can be accessed via E-Serve5, who are
responsible of administering green energy and social schemes on behalf of the government. They
work with a variety of stakeholders to ensure that policy targets are met in the most economical way
and with the consumer very much in mind. Commercial energy schemes include:

5



Feed-in Tariff (FiT): Launched in April 2010, FITs provide a financial incentive for the uptake
for renewable electricity generating technologies including: photovoltaics, anaerobic
digestion, combined heat and power (CHP), hydro power, and wind. This is for the installation
of capacity up to 5MW or 2kW for CHP. Through the scheme, FiT payments are made based
on the electricity generated by each installation, although the number of new installations
eligible for support under the scheme each month is capped. Once a scheme is accredited, a
tariff is assigned to the installation based on factors including technology, total installed
capacity, and caps. These tariffs also change depending on date, and are available for
reference through the Ofgem E-serve website.



Renewable Heat Incentive (RHI): The RHI provides a financial incentive for the uptake of
renewable heat generating technologies. There is a domestic and non-domestic variation of
the scheme. It covers: biomass boilers, air source heat pumps, ground source and water

https://www.ofgem.gov.uk/environmental-programmes
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source heat pumps, geothermal, biogas combustion, CHP, biomethane injection, and solar
thermal collectors. Depending on the technology, the scheme must meet a number of
different criteria including size as referenced in the Ofgem E-serve website.


Renewable Energy Guarantees of Origin (REGO)5: The REGO scheme is a way to ensure
transparency to consumers about how much electricity suppliers source from renewable
generation. One REGO certificate per megawatt hour (MWh) of eligible renewable output is
issued to renewable electricity generators. Therefore, REGO certificates act as fuel mix
disclosures where electricity suppliers are obligated to disclose to consumers their fuel mix.
Renewable electricity generators of all sizes can apply for the REGO scheme, and are
accredited via the Renewables and CHP register. For certificates to be issued, data needs to
be submitted in the register.



Energy Company Obligation (ECO): The 2011 Energy Bill, which made provision for the
Green Deal, also provided for ECO. The scheme has been updated several times, with the
latest update in 2017, known as ECO2t. Under the scheme energy companies are obligated
to promote and support carbon emissions reductions to customers. This includes ‘primary
measures’ such as roof and wall insulation and connections to district heating systems, under
the Carbon Emissions Reduction Obligation (CERO). There is also the need to promote
measures that can help low income and vulnerable households to heat their homes, under
the Home Heating Cost Reduction Obligation (HHCRO).



Building Regulations: The Building Regulations set the minimum standards for building
performance and must be met for a building to be approved for construction. Part L of the
Building Regulations focuses on the conservation of heat and power and sets specific
requirements for the fabric performance, building services efficiency, overheating and the
CO2 emissions. Regulations are amended as necessary; the current approved version of
Part L was issued in 2013.



Renewables Obligation (RO): The RO is a significant support mechanism for large-scale
electricity projects in the UK, covering projects with higher capacity than would be dealt with
by the FiT. The RO was launched in most of the UK in 2002, and means that UK electricity
suppliers need to source more of their electricity from renewable energy. Renewables
Obligation Certificates (ROCs) were issues to suppliers that generate renewable electricity
based on the amount of electricity they produce, and a sufficient number of ROCs should be
presented to meet their obligation or an equivalent payment would need to be made. ROCs
can also be traded with other parties as desired. The RO closed to all new generating
capacity at the end of March 2017.



Contracts for Difference (CfD): CfD is a private law contract that is set up between a low
carbon electricity generator and the Low Carbon Contracts Company (LCCC), which is a
government entity. A generator as part of a CfD is paid the difference between a price for
electricity which represents the cost of investing a low carbon technology (known as a strike
price), and the average market price for electricity in the UK (known as the reference price).
In so doing it gives generators of low carbon electricity more certainty and revenue stability
by reducing exposure to volatile prices. It also protects consumers from paying for higher
support costs when the price of electricity is high6.

Other schemes that lead to levies or charges include:


Short term operating reserve (STOR): At some times of the day the National Grid could
require access to extra sources of power to deal with greater than expected demand and/or
unforeseen lower levels of generation. The National Grid tries to procure extra power sources
through the STOR service, with provision covered by both Balancing Mechanism (BM) and
non-BM participants. In contrast to BM provision, non-BM provision is made up of: true
demand through load reduction, back up generation offsetting demand, back up generation
supplied to the grid for balancing services, and embedded generation supplied to the grid for
balancing services. STOR is able to be provided through any technology which can increase
or reduce demand by at least 3MW and maintain this for at least two hours, and can be

6

BEIS, 2017. Electricity Market Reform: Contracts for Difference. [online] available at:
https://www.gov.uk/government/collections/electricity-market-reform-contracts-for-difference [Accessed 2 February 2018]
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located throughout the UK although preferably are in high demand areas such as south east
England and Wales. Providers need to be available to provide capacity within a maximum
time of 240 minutes from instruction (although 20 minutes is preferable) and during
availability windows, in the morning and evening peaks as well as outside of these times on
occasion. Before tendering, interested parties must fulfil pre-qualification by signing details
onto a STOR framework agreement, and then providers can submit tenders in any of the
year’s six ‘seasons’, up to a maximum of two complete financial years. If a tender is
successful, payment is provided via: availability payment (for being available during the
windows), utilisation payment, and optional utilisation payment (for non-BM providers who
wish to provide their service outside the windows).


Electricity trading: As electricity cannot currently be stored at any significant volumes, it
needs to be balanced or traded. In the UK, the wholesale electricity market is where this can
take place through trading by suppliers, generators, traders and customers. Electricity
contracts can be agreed on years ahead or on the day, and can be imported/exported
through interconnectors including to countries abroad such as France, the Netherlands, and
Ireland. The National Grid Electricity Transmission (NGET) is the overall residual balancer of
electricity and ensures that these are matched in real time, using mechanisms including the
BM. The BM means that the NGET can process deals on electricity at minimal notice. If a
participant uses or produces a different amount of electricity than they are contracted for,
they must pay the difference through the imbalance or cash out price (based on NGET’s
costs of balancing the system). This is designed to incentivise meeting consumers’ demand
and minimising the role of the NGET.

These energy schemes aim to facilitate the transition towards a low carbon economy and improve
efficiency. They are included in the price for electricity and can be a significant part of energy costs.

Figure 15: Levy charges for a major Black Country consumer in the metals sector

Here EMR is Electricity Market Reform, and CfD is contract for different, which is a mechanism to help
support renewable and low carbon electricity generation.
Figure 15 shows the breakdown of some of the levy charges that have been incurred by a major
Black Country consumer of electricity in the metals sector. Of the total 2.87p/kWh associated with
levies, the largest cost is associated with the Renewables Obligations Charge to support large-scale
renewable energy generation. Other similar amounts have been charged to support the feed-in-tariff
and Contracts for Difference scheme. A smaller charge is associated with the funding of the capacity
market, to allow schemes such as STOR to operate. It should be noted that depending on the
consumer type and size different levy charges may be incurred.
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Conclusions:


Industrial energy charges tend to be split into the price of energy itself (which makes up the
largest proportion of cost), distribution and transmission (which usually make up the smallest
proportion of cost), as well as levies and taxes. Therefore, levies and taxes make up a fairly
significant contribution to energy prices.



The energy charge itself is mostly made up of the generation cost, but there are also some
aspects of the charge associated with other things like the margin for the provider.



Distribution and transmission charges are dominated by peak use whether red rate usage or
through the capacity charge. There are also not insignificant costs associated with
transmission and the orange rate in between peak and off-peak times.



There are a many energy schemes which are designed to improve energy efficiency and
move towards a low carbon economy. However, the price of operating these schemes can
play a major factor in the final cost of electricity and therefore could be reviewed to ensure
they are value for money.

AECOM

30

Powering Growth: Black Country Energy Strategy

Project number: 60560286

4 Technology Options
The technologies that we considered in this project were:


Heat networks
o Conventional (gas CHP)
o Heat pump based including ambient temperature option
 Energy from waste
 Large scale urban PV
 Battery storage
 Power management (demand control)
There are other technologies which were given some initial consideration but were not included in the
study. For the following whilst well established the opportunity has limited applicability in the Black
Country:




Wind power,
Biomass heating/CHP, and
Thermal electricity – gas or small nuclear power stations, deep geothermal.

For the following technologies the technologies are not yet sufficiently developed or expected to be
commercially attractive at this time:



Fuel cells/Hydrogen, and
Bio-methane for injection into the gas grid.

In this strategy we consider the technologies in two main groupings, addressing heat-led and
electricity-led solutions. However there is increasingly overlap between issues of electricity and heat.

4.1 Heat Networks and Energy from Waste
4.1.1

Dudley District Heating

A study has been undertaken, funded by HNDU (Heat Network Delivery Unit), to assess the potential
for district heating within the Metropolitan Borough of Dudley. An energy mapping and master
planning exercise identified four potential heat clusters, illustrated in Figure 16, based on buildings
that are either owned or influenced by the Council. These clusters were:


Dudley – centred around the council and Dudley College buildings.



Brierley Hill – centred around Merry Hill, Waterford Business Park and residential tower
blocks.



Stourbridge – centred around the leisure centre, residential tower blocks and Town Hall.



Halesowen – centred around residential tower and mid-rise blocks.

4.1.1.1

EfW Scheme in 2023

The EfW plant is currently operated by a contractor and is not thought to be able to provide heat
without modifications to the plant. The electrical output from the plant is also currently subject to a
bulk sale contract. The energy masterplanning exercise therefore concluded that the EfW plant was
not a suitable heat source at the current time, but should be reconsidered in 2023, when control of the
plant reverts back to the Council and the sale of both heat and power from the plant can be
considered.
The analysis carried out here therefore looks at a district heating scheme targeting heat sale to
Council and College buildings, together with other buildings on route from the EfW to the town centre.
An extension to serve residential tower blocks and the leisure centre to the west of the town centre is
also included.
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Figure 16: Heat clusters for DMBC

Network Route
Figure 17 illustrates the proposed heat network. While a level of detail analysis has been carried out
for the town centre, the heat network route from the EfW plant and the other areas within the town
have not received the same attention.
Risks remain for the proposed route that need to be considered:
1.

The crossing of the A461 could cause major disruption and traffic management procedures
would need to be agreed with the highways department.

2.

At the same point the proposed pipe route will cross a rail tunnel that must remain in use.
Working depths may therefore be limited and special measures required to protect the heating
pipes.

3.

Existing utilities will need to be investigated to ensure clashes are avoided along the proposed
route.

4.

The route will disrupt traffic flows within the town centre and traffic management procedures
would need to be agreed with the highways department.

5.

The chosen pipe route may cross private land, which would require rerouting or the negotiation of
wayleves.
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Figure 17: Full EfW Heat Network for Dudley

Previous analysis has suggested that a heat only scheme is not financially attractive. Therefore
consideration has also been given to the sale of electrical power from the EfW over a private wire
network. For the purposes of the current analysis the Council and College buildings have been
targeted in the town centre, together with the industrial, commercial and retail buildings to the south
west of the EfW plant down as far as the Merry Hill shopping centre and including the Waterfront
development. These areas are identified in Figure 18, ringed in blue.
Note on Private Wire

The sale of electrical power of a privately owned, non-regulated, network offers benefits in terms of
improved revenue from the sale of electrical power, but has significant restrictions and limitations
place upon it. Cornwall and Lux Nova Partners have written a guide, “Heat Network Electricity
Revenues and Licencing Guidance”, 8 November 2017, that is available through BEIS’s Heat Network
Development Unit that offers a useful summary on this topic. Although mainly aimed at gas-fired CHP
schemes the content is relevant to anyone considering a private wire solution.
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Figure 18: Key target areas for Dudley

4.1.1.2

Energy Source

The EfW plant currently exports on average 4MW of electrical power. While the theoretical maximum
that the plant is design for is 105,000 tonnes pa waste incineration and a 6MW generator, the actual
incineration capacity achieved is around 91,000 tonne pa. It is unclear whether this is limited by the
performance of the plant or by the availability of waste. It has therefore been assumed that the plant
will generate round 4MW of electrical power for the purposes of current analysis.
It is assumed that the EfW plant will be refurbished when it reverts back to the Councils control and
that the refurbished plant will include for heat take off. When heat is extracted from the turbine, power
will be lost, but a heat ready plant should be able to deliver around 8-10 units of heat for every unit of
electrical power lost. The heat price has therefore been linked to the bulk sale of electrical power,
which is assumed to form part of the business case for refurbishing the plant. It is also assumed that
there will be other costs to be covered in extracting heat and that the actual heat price will be
£8.4/MWh. It has been assumed that heat will be sold at a similar price to business as usual, giving
an average price of around £32.8/MWh in 2024.
As stated above it is assumed that without the heat network, electrical power from the EfW plant
would be sold in bulk. Therefore the benefit from the sale of electricity over a private wire network is
taken as the additional revenue that could be obtained. This has been assumed as £45/MWh, with the
aim of offering electrical power for retail sale at around a 10% discount compared to business as
usual.
The EfW plant will not be available at all times. Figures from operating plants suggest that a welldesigned and maintained plant should be able to achieve an availability of around 90%. This means
that there will be a need for alternative heat and power sources, which is assumed to be gas boilers
and electrical power from the grid. For the purposes of the current study the boilers are assumed to
be located in new energy centre on a car park adjacent to the magistrates’ court building. The top
up/back up electrical supply is assumed to be via a new connection at the EfW plant.
For the purposes of this analysis the refurbishment of the EfW plant is assumed to be a separate
project that does not impact the capital costs of the district heating and private wire networks.
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Results

The full network, assessed over 40 years, is predicted to generate a pre-finance IRR (Internal Rate of
Return, a measure of the attractiveness of an investment) of just under 8% with a capital budget of
£18m. Electrical costs are some 10% below the business as usual case, with heat costs about the
same as the BAU case. The scheme is estimated to save around 59,000 tonnes of CO2 over the 40
year life.
Figure 19 shows how the predicted 40 year IRR is around 1.5% and that reducing capital cost will
have the greatest influence on improving this return. Funding will become available for district heating
schemes through the Heat Network Investment Project (HNIP), which could help to make the project
more attractive. However, at these level of returns this is not likely to attract a fully private investment.

Figure 19: Sensitivity of Dudley EfW DH scheme to changes in key parameters

4.1.2

Wolverhampton District Heating

Previous studies have recognised the potential for a district heating scheme serving the centre of
Wolverhampton. These studies have considered local gas fired CHP units as the prime source of heat
and power, with back up boiler plant provided from a combination of new and existing boiler plant. The
suggested heat loads are the City Council buildings, the magistrates’ court building, the
Wolverhampton Art Gallery and the University of Wolverhampton’s Wulfruna campus. Electricity
generated by the CHP is assumed to be sold to one or more major customer within the scheme.
While gas-fired CHP currently reduces CO2 emissions and can generate a positive return on
investment, the environmental benefits of this technology are likely to reduce as the electrical grid is
decarbonised. An alternative investigated here is therefore to consider refurbishing the EfW plant on
Crown Street in 2023, when control reverts to the Council, to provide both heat and power and to use
this source to supply a district heating network.
The current plant has an 8MW electrical generation capacity, so this has been taken as the maximum
capacity of any future refurbished scheme. The main improvement would be to enable heat take-off
from the turbine at a range of temperatures to enable the optimisation of heat production.
The refurbishment of the EfW plant has not been considered part of the cost of the district heating
scheme as it is assumed that the refurbishment would be required to keep the facility operational and
within emissions limits and that the business case would be very similar to that used to develop the
current facility. There would be some additional cost in the turbine design but since new facilities must
be “heat ready” this is assumed to be absorbed within the cost of refurbishment of the EfW plant.
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Heat Loads

As heat is to be supplied from the EfW plant, heat loads identified along the pipe route to the City
centre have been considered as well as the City centre loads. The following potential loads are
identified:


Residential tower blocks on Boscobel Crescent



Lomas St Halls of Residence



North Road Halls of Residence



Randall Lines House



ASDA store



University of Wolverhampton Molineux Campus

All these heat loads are subject to uncertainties, and their impact of the proposed district heating
scheme needs to be assessed:


All the connections are subject to the agreement of the owners, although the University are
likely to agree if they are interested in connection to the Wulfruna campus.



The residential blocks may have additional costs where individual dwellings or residences
have their own heat supply at present. An estimated cost for domestic connections has been
used to get an indication of the potential benefits or cost of connecting these blocks, but it
has been assumed that all units have wet heating systems.



Energy loads are estimated from what might be typically anticipated for flats. A value of 6,000
MWh has been assumed to ensure connection benefits are not over estimated.



The ASDA store heat load is subject to a level of uncertainty as it is derived from a
benchmark.



No data has been found on individual buildings within the Molineux Campus or for the
campus as a whole. Therefore there is uncertainty over the actual heat loads and the number
of connections required. For the purpose of this analysis an estimate has been made of the
energy loads from DECs for university buildings that are not on the Wulfruna Campus. It is
also assumed that each building will need an individual connection.

The City centre loads are derived from DECs. The resultant heat and power demands have been
compared with the previous study. The University demands differ considerably due to the introduction
of gas fired CHP and PV into the Wulfruna Campus site. The impact of these technologies has been
estimated and the loads adjusted accordingly. The CHP units were introduced in 2013/14 and the EfW
facility will not become available until 2023, with energy available from the refurbished unit in 2024.
The CHP units will still have around five years of useful life, but the economic case for switching will
depend on the circumstances at the time of connection. For the purposes of this analysis it is
assumed that the CHP units will not be retained, but that the PV will continue to be connected. If the
CHP is retained for the remainder of its useful life then this would reduce the economic benefits to
some extent, but is not thought to be a deal breaker.
Additional loads have also been identified within the City centre that are under the influence of either
the central or local government or the University. These additional loads are:


HM Revenue & Customs – Crown House



Wolverhampton Grand Theatre



Wolverhampton Crown Court



Wolverhampton Central Police Station



City of Wolverhampton College off Garrick Street



Wolverhampton Library
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Energy data for these buildings has been taken from DECs.
Other loads exist such as the Wulfrun Shopping Centre, but it is harder for the Council to influence
connection of private buildings and energy load data has a higher uncertainty at the current level of
analysis as it they would be based on benchmarks. Such loads have not therefore been included in
the current analysis.
4.1.2.2

Energy Supply

Heat is assumed to be supplied to all connected loads to meet the full demand from the EfW plant.
The total estimated peak demand is 20 MW with a total heat demand of 23,000 MWh. This heat take
would reduce the electrical output of the turbine by around 2.5 MW at peak heat demand and would
reduce the electrical output over the year by around 2,900 MWh. These figures are sustainable, but
ways should be sought to reduce the peak through thermal storage. The price of heat has been
estimated at £8.4/MWh, while heat is assumed to be sold to customers at a 10% discount compared
to the cost of heat for business as usual, which gives an average price of £59/MWh in 2018. In
practice this would vary between domestic and commercial customers and there would be a tariff
made up of a fixed element and variable, electrical price related, element.
It has been assumed that electrical power would be supplied from the EfW plant to the council
buildings and Wulfruna Campus via a private wire network. This is in line with the use of private wire
for CHP generated power from the previous study. The estimated electrical sale benefit, assuming
that power sale in bulk would be the base case, is £45/MWh in 2018. This would give a retail price of
power from the incinerator of between £85 and £95/MWh compared to the Inter-governmental
Advisory Group figure for power purchased from the mains supply of between £103 and £127/MWh
depending on the level of consumption.
Back up boilers and electrical supply would be required for times when the EfW plant was not
available, and the necessary plant has been assumed to located at the EfW plant site.
4.1.2.3

Heat Network

A heat network route has been identified from maps and sketched out in Figure 20.
It should be noted that no attempt has been made at this level of assessment to prove this route as
suitable. There are therefore risks that need to be considered:
1.

It is necessary to cross two railway lines to access the City centre from the EfW plant. Bone Mill
Lane passes below both rail lines, but existing services may be located in this road which could
restrict the installation of district heating pipes or require them to be at a greater depth than they
would normally be installed. Foundations for the rail bridges must also not be disturbed or
affected in any way by the installation of the district heating pipe.

2.

The chosen pipe route may cross private land, which would require rerouting or the negotiation of
wayleves.

3.

The crossing of the A449 could cause major disruption and traffic management procedures
would need to be agreed with the highways department.

4.

The A4150 ring road could be crossed by using the pedestrian tunnel from Molineux Street.
However, this would be disruptive to pedestrians, particularly when football matches or other
events are being held at the Molineux Stadium. Coordination and planning of works outside the
football season are likely to be necessary as well as a pedestrian management plan.

5.

The route currently crosses areas where improvements have been made to surfaces and these
would need to be reinstated to a high standard.

6.

Existing utilities will need to be investigated to ensure clashes are avoided along the proposed
route.

The buildings under consideration for connection already exist and therefore are assumed to operate
at 80oC flow/70oC return. For the purposes of this assessment it has therefore been assumed that
the supply temperature would be 90oC and that sufficient modification could be made to existing plant
to generate return temperatures of 70oC in the heat network. However, it is recommended that the
heat supply main is designed for a flow temperature of 120oC. This would allow for the expansion of
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the system in the future without the need for additional pipework, by raising the flow temperature.
These temperatures would require steel pre-insulated pipework to be used. A programme of working
with customers to reduce return temperatures further is recommended to improve the performance of
the heat network.

Figure 20: Wolverhampton City Centre Heat Network
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Results

With all the buildings identified connected to the district heating network then the project, assessed
over 40 years, is predicted to generate a pre-finance IRR of around 4.5% with a capital budget of
£21m. Energy costs are some 10% below the business as usual case and the scheme is estimated to
save around 95,000 tonnes of CO2 over the 40 year life.
If the Wulfruna Campus CHPs were retained and replaced so that demands on the EfW plant were
reduced the optimised scheme is still estimated to return positive IRR.
Figure 21 shows how the predicted 40 year IRR varies with changes in key input parameters. This
suggests that the scheme is most sensitive to capital costs and heat sale price.
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Figure 21: Sensitivity of Wolverhampton City Centre DH scheme to variations in key parameters

Reducing the heat distribution network to the core buildings in the City centre is estimated to reduce
the capital costs to around £9m and improve the 40 year IRR to just under 8%. However, carbon
savings will be reduced to around 46,000 tonnes a fewer customers would benefit from reduced
energy bills.
4.1.2.5

East of City Centre

To the east of the City Centre is the existing domestic district heating system at Heath Town and the
New Cross Hospital. These offer major heat loads that could be served by the Wolverhampton EfW
plant if there is an interest in connection.
The Hospital is a PFI scheme that already has a gas-fired CHP installed. It has been assumed that
the Hospital will continue to see value in operating its own CHP and that this will be retained. This
assessment has therefore been made based on the estimated remaining heat and power loads after
benefits have been taken from the existing CHP. Data for the hospital energy usage, including CHP
outputs, have been taken from ERIC data.
The Heath Town system is understood to have a 1MW biomass boiler. It is assumed that benefit is
derived from this scheme and that the 1MW boiler would continue to operate, with the EfW plant only
supplying the remaining heat demand. The retention of the biomass boiler will depend on the reasons
for installation and the relative cost of fuels.
Other potential heat customers have been identified on route, including:


Liberty Heights – heat only;



Culwell St Depot – heat only;

AECOM

39

Powering Growth: Black Country Energy Strategy



Royal Mail – heat and power;



Bentley Bridge Retail Park – heat only;



Wolverhampton Swimming & Fitness Centre – heat only.

Project number: 60560286

It is understood that the University is also developing a new campus along the proposed pipe route to
the north of Liberty Heights.
Figure 22 illustrates the proposed pipe route. As with the city centre scheme, the pipe route has not
been proved and a number of risks remain to be resolved.

Figure 22: Heat Network East of Wolverhampton City Centre

With all the buildings identified connected to the district heating network then the project, assessed
over 40 years, is predicted to generate a pre-finance IRR of around 3.5%, with a capital budget of
£28M. Energy costs are some 10% below the business as usual case and the scheme is estimated to
save around 155,000 tonnes of CO2 over the 40 year life.
Figure 23 shows how the predicted 40 year IRR varies with changes in key input parameters. This
suggests that the scheme is most sensitive to capital costs and heat sale price.
Should the Heath Town district heating system not take heat from the EfW plant then the IRR of the
scheme would reduce to just over 3%.
Should the New Cross Hospital not connect to the EfW plant then the IRR for the scheme would
reduce to just over 1%.
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Figure 23: Sensitivity to East of Wolverhampton scheme to changes in key parameters

4.1.3

Walsall DH

A review of the potential heat clusters within Walsall suggest that four opportunities may exist, three
based on existing buildings in the town centre, an industrial area at Aldridge and an industrial area
near Broxwich, the fourth is based on future employment development to the south west of the town
centre. Figure 24 and Figure 25 highlight these areas based on the heat maps developed for this
study.
1.

The town centre around the Council offices and Town Hall has already been investigated in a
previous study, which looked at a scheme based on gas-fired CHP. This previous study indicated
that an initial scheme based on the Civic Centre, Town Hall, library and Gala swimming baths
could be beneficial and that there were suitable opportunities to expand the scheme. The main
issue would be how the environmental and financial benefits of the scheme could be maintained
over time if the electrical grid continues to decarbonise and the benefits of CHP reduce. An
alternative heat source could be the Walsall Canal in conjunction with heat pumps. The
government’s Nation Heat Map suggests that up to 750kW of heat is available from this source,
which would be compatible with the CHP scheme previously investigated. However, there would
be limited expansion opportunities with this limited heat source and economic benefits would
need to be carefully assessed.

2.

The Aldridge industrial area has a land fill gas site operated by Veolia and the Daw End Branch
of the Birmingham Canal Navigation. The Canal again has an estimated 750kW of heat
available. It is unclear whether any useful heat could be recovered from the Veolia site, or how
long the site will be active. It should be noted that the heat loads are estimated using
benchmarks and VOA (Valuation office agency) areas and all the potential customers are private
businesses. Further investigations would therefore have to be made to confirm the heat loads
and appetite for a district heating scheme. A very crude analysis suggests that a heat pump
scheme based on this area would not return an IRR based on today’s energy cost assumptions,
but would generate some 26,000 tonnes of CO2 savings over a 40 year project life.

3.

The Bloxwich industrial area has the Walsall Canal running through it, which could provide up to
750kW of heat in conjunction with heat pumps. Based on the heat maps there could be around
7.5GWh pa of heat demand at the site with a linear heat density of around 3MWh/m of district
heating pipe. It should be noted that the heat loads are estimated using benchmarks and VOA
areas and all the potential customers are private businesses. Further investigations would
therefore have to be made to confirm the heat loads and appetite for a district heating scheme. A
very crude analysis suggests that a heat pump scheme based on this area would not return an
IRR based on today’s energy cost assumptions, but would generate some 27,000 tonnes of CO2
savings over a 40 year project life.
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Figure 24: Heat clusters in Walsall – existing buildings

Figure 25: Heat clusters in Walsall – future development

4.

The potential future scheme to the south west of the town centre is bounded by the M6 to the
east, the A454 to the north and a railway line to the south-west. Within this triangle runs the River
Tame, which has an estimated 1.5MW of heat available, as well as the Walsall Canal at the
southern end, with a further 750kW of heat available. At the southern end there is also a new
facility that looks like an energy from waste plant, but does not appear on any of the data bases
searched as part of this project. While it is not possible to determine the potential economic case
at the present time, the advantage of a scheme based on future development is that the buildings
can be designed to operate using low temperature heat, thus enhancing the efficiency of a heat
pump system using the available water sources. Further loads exist or are planned to the southwest and north-east, but would require one of the major transport routes mentioned to be
crossed. The Walsall Canal may offer a route under the M6 which could enable a connection to
Walsall Manor Hospital, which has an 18GWh annual heat load, together with the West Walsall
E-ACT Academy and Village Hotel

This area has been designated an Enterprise Zone and will thus fall within the proposed Black
Country EIZ. A preliminary investment case will be developed as part of the wider West Midlands
regional energy strategy work.
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Sandwell Heat Networks

Work is currently on-going, by others, into heat networks within the Sandwell area.
An initial masterplanning exercise identified four clusters as having the best potential for district
heating within Sandwell. These were:


the Wednesbury Leisure Centre cluster;



the New Midland Metropolitan Hospital cluster;



the Tipton Leisure Centre cluster; and



the Rowley Regis Hospital cluster.

Of these the Midland Metropolitan Hospital cluster is now being investigated by Birmingham Council.
A review of the masterplanning work has been recently undertaken as the first phase of feasibility and
business modelling for a heat network (or networks) within Sandwell. The review concluded that:


For the Wednesbury Cluster - “no scenarios seem promising from an investment perspective.
However, both analyses identify the EfW scenario as the most profitable solution.



For the Rowley Regis cluster - “Overall, none of the proposed scenarios shows a case for
investment.”



The Tipton cluster - was not reassessed, but the initial masterplanning indicated that the
proposed scheme returned an IRR of between 2% and 0% with gas-fired CHP.



West Bromwich – potential for a heat network supplied from EfW facilities located on Kelvin
Way or possibly the EMR/Chinnok EfW facility on Union Road, Oldbury. No analysis of a
specific cluster has yet been carried out, but this opportunity is understood to be the subject
of the next phase of the current Sandwell feasibility study.

Rather than repeat, at a superficial level, an analysis of West Bromwich, it is recommended that the
results from the study under way are reported to LEP when the study is complete.

Figure 26: West Bromwich heat cluster and EfW plant

Note that the Sweco cluster boundary shown on the key was missing from the diagram provided to
us.
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Conclusion

District heating without private wire has a very limited return under current economic conditions.
District heating supplied from EfW facilities can offer both heat and power sales and is therefore worth
consideration.
The two municipal incinerators in Dudley and Wolverhampton are worth further investigations once
they revert to local authority ownership in 2023. The indicative returns from heat and power sales
suggest that a district energy system based on the EfW plant is more likely to be suitable for public
investment than private. The appetite of the local authorities to refurbish and operate these facilities
and their willingness to be involved in energy sales will be important factors in the development of
schemes based on these assets.
Other EfW schemes are under development in Sandwell and the opportunities around these are being
investigated separately. The LEP could look to facilitate putting potential energy customers in contact
with potential suppliers with a view to maximising the benefits for the local area.
Heat networks have limited potential within Walsall, but a small town centre scheme based on Council
buildings could be considered as well as a scheme developed in conjunction with the new
employment developments to the south-west of the town centre, potentially as part of the proposed
EIZ. One of the main long term low carbon heat sources within the area are the rivers and canals with
opportunities for heat pump based systems. Lower operating temperatures improve the performance
of such systems and as such new developments offer an advantage of having the potential to design
them specifically to operate in conjunction with low temperature district heating.
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4.2 Electrical Technologies
4.2.1

Introduction

The key opportunities for cost benefits across electrical energy systems are:
1.

Use of PV cells to self-generate electricity;

2.

Use of battery storage within a business to take advantage of variable electricity tariffs and/or
balance loads to reduce peaks and/or maximise benefit of PV;

3.

Demand management or other methods to benefit from variable tariffs;

4.

Collaboration with others to achieve better tariffs or other benefits.

In addition the benefit of linking generators and buildings via private wire is also available and is
discussed as part of the section on energy from waste. There could be other sources of electricity
generation besides PV, but it is PV that has greatest potential for carbon savings and has the most
rapid changes in cost. Businesses could also use diesel generators for reserve services. Whilst these
issues are introduced individually, it is noted now that there is potential to maximise benefit by
combining multiple measures.
In other parts of the country wind power would need to be considered alongside these options.
However there is limited space available across the Black Country as a large proportion of the area is
urban / suburban. Therefore the capacity for large scale wind is limited, and this has been reflected in
previous studies.

4.2.2

Photovoltaic Power

Photovoltaic (PV) cells are widely applied now to generate zero carbon electricity. There has been a
rapid reduction in the cost of PV cells over the last decade due to very large levels of investment and
innovation.
There has been very widespread take up of PV panels over the last five years as the price has come
down to a level where with subsidies the installation can be a cost effective investment. Many
installations have been installed in fields. This involves some loss of agricultural production, but is
generally easy to deliver. The main challenge is usually accessing the grid, as rural areas generally
have weak infrastructure.
There are also examples of large building based PV arrays, as can be seen in Figure 27 and Figure
28, taken from the website of the installer, “freegreenelectricity.co.uk”.

Figure 27: Distribution Centre 3.8 MW PV array
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Figure 28: Sports Arena with 135kW PV array

The particular benefit of building based PV arrays is that the power may be able to be used close to
the source, and no useful land is lost in the process. However there can still be connection difficulties
to the grid, and the building must be strong enough to carry the weight of the panels.
Figure 29 shows large scale PV costs falling from around $80/W in 1977 to £0.74/W in 2013. These
are global market figures.

Figure 29: Large scale PV costs

Figure 30 shows costs per kW installed of PV installations in the UK supported by the Feed in Tariff.
This shows an ongoing but more gradual fall in costs, which has continued into 2018.
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Figure 30: Installed costs of UK PV installations supported by the feed-in tariff
Source: data from https://www.gov.uk/government/statistics/solar-pv-cost-data accessed 30/1/2018.

As a result of this rapid reduction in cost, some systems are now being installed without subsidy. Up
until now nearly all installations were supported by the feed-in tariff, although really large schemes
were sometimes supported by other mechanisms. The circumstances under which systems can be
viable will be present for many businesses in the Black Country. These are:


the building has a large enough roof area that is not shaded by tall buildings or trees etc.
where PV panels could be placed;



the roof is strong enough and sufficiently accessible to allow for installation and maintenance
of panels; and



there is a reasonable level of electricity demand in the building which is currently being met
from the grid at a typical or high unit cost.

Where these apply an installation can be designed which will meet a reasonable proportion of the
electrical load of the building, but not result in the export of electricity. This gives the maximum
possible financial benefit, as the value of offsetting bought electricity is much higher than that of
electricity sold to the grid. Table 8 shows a simple analysis of a potential PV array. Note that the
economics of this sort of system tend to improve with increasing scale.
Table 8: Example calculation of payback for PV

Summary
Average rate of electricity use
Proposed PV array peak output
Approximate PV area
Approximate PV cost
Proportion exported
Value of electricity generated
Simple payback

100
50
350
£50,000
40%
£3,895
12.8

kW
kW
m2

per year
years

The simplified analysis shown in Table 8 is based on buying electricity at 11p per unit, selling excess
power at 4p per unit wholesale to the electrical grid/DNO (e.g. at weekends when demand is low for
the end-user), and assumes that 40% of total electricity generated per annum has to be exported as
there is no/low electrical demand. The real outcome might be better than this but is largely dependent
on the electrical tariff currently available to the end-user.
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Whilst a payback period beyond ten years is not ideal in some instances e.g. public sector with
specific rates of return for investment, it is still better than many available investments, and does not
take into account potential future increases in electricity tariffs. From BEIS projections of energy costs,
both the commodity and non-commodity prices of power, are expected to increase greatly in the
coming years due to the impact of the capacity market, CfD, and Climate Change Levy, therefore a
PV scheme reducing reliance on grid cost electricity may be advantageous.
Furthermore it is only a relatively short time ago that the same estimate for capital payback would
have been around one hundred years, and so the use of PV is now very much more attractive than it
was. It is expected that the cost of installations will continue to fall, making this option increasingly
likely to be worth taking.
As noted here unless a small PV array is installed then there are likely to be periods when there is
less end-user requirement than the power generated. In these circumstances power is normally
exported to the grid (connection point allowing) and money is received at a lower wholesale rate for
this portion of the power generation. One possibility to smooth out peaks and troughs in energy
demand vs. supply is to include energy storage in the system.
4.2.2.1

The Challenge of Initial Cost

A common problem with installing PV arrays is that although the overall return is attractive, it is a long
term investment and all of the cost falls at the start – there are essentially no running costs apart from
minor maintenance and cleaning. Many businesses will be capitally constrained and therefore not be
able to fund the investment needed. As a result of this there are businesses developing who are able
to fund the investments needed, in return for a long term agreement to purchase power.
An example is a local initiative involving Phos Facades and the energy company Solarplicity. As with
the ‘normal’ investment arrangement these schemes involve sizing the PV array to produce the
optimum amount of power.
Another business making a similar offer is called Free Green Electricity. They report having installed a
3MW system on a distribution centre in Telford. https://www.freegreenelectricity.co.uk/contact-us
A further supplier who we have worked with before, have emerged as the market leader in Europe is
Lightsource, who have installed large, megawatt-scale systems at airports, industrial estates and
single-owner-occupier sites across the UK. Through a recent partnership with Blackrock Real Assets
called “Kingfisher”, they looking to develop more schemes to add to their portfolio. Their offering of
solar PV over the tops of grazing farm land can be particularly profitable. https://www.lightsourcere.com/uk/
We are not endorsing any of these companies, but use them as examples of activity in the market
and consider them worth reviewing.
4.2.2.2

Lighter Weight PV Systems

One challenge with large PV installations is that although they are not heavy, their weight may still
mean the roof structures commonly found around the UK are not capable of supporting the load. To
address this might require strengthening the roof, which may make the solution uneconomic. There
are emerging technologies known as thin film PV which can overcome this issue, at the detriment of
technical performance. They are typically produced on some form of membrane and are much lighter
and more flexible than conventional panels. At the time of writing, their electricity generation
performance is not as good as the best full-weight panels available on the market and they are also
more expensive. However, a lot of effort is going into addressing these issues and they are catching
up. Therefore buildings which are not currently able to accept PV panels could re-consider their
options in the near future as the low weight technologies improve. An example of the type of solution
available now can be seen at http://www.ipsgroup.uk.com/. Again, we are not endorsing this
business but it is an example of how the technology is developing.
4.2.2.3

Optimum Sizing

A broader issue for the region is that, if each business only installs the capacity that is most cost
effective for its power use, there will be potential capacity that is not installed that could have a
broader so called ‘wider system benefit’. There might be a case to take advantage of all the available
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area on a roof to maximise the power generated in the region, by supplying power to local users who
are not able to install a scheme themselves.
Although potentially feasible, the finances of this approach would need to be modelled carefully to
ensure the owner/installer of the PV array is contractually protected from the default of third parties.
There are also technical and legal issues surrounding power generation – requirements to be in
synchronisation/phase with the local grid supplies (if retained in parallel for top-up) and the legal
difficulties around supplying power to private consumers.
These could be overcome but would require careful design and a different approach in the current
cost regime. This might change in future assuming the cost of PV continues to fall and energy
regulation is eased to simplify the wider private generation and sale of power. Therefore taking
advantage of all the available roof area and reduce the need to install PV on agricultural land.
The way in which connections of PV generated power could be sold or exported directly to end-users
are as follows:


direct private wire connection to one user, with a parallel connection to DNO for top-up (or
resilience);



direct private wire connection to one user, with no DNO connection but with energy storage –
known as ‘islanding’;



formation of an SPV (special purpose vehicle, a company set up for one specific function) to
own and maintain a PV array, selling to multiple end-users, who all retained a parallel
connection to DNO for top-up;



formation of an SPV to own and maintain a PV array, selling to multiple end-users, who all
remove their DNO connection, and the SPV buys and sells them all top-up power from a grid
supply;



using existing DNO electrical infrastructure to ‘sleeve’ power to a list of known end-users,
assuming a cost/charge is levelled by the DNO per unit of power transferred for the privilege
of enabling a ‘virtual private wire’ to be realised.

Due to issues surrounding grid synchronisation, option 3 above, may not be acceptable to the DNO or
would require very sophisticated controls to achieve and is therefore not recommended, option 4
being the more suitable approach.
There are detailed engineering and commercial issues to be resolved for any of these options. The
energy networks association (ena)7 publishes engineering guidance on the connection of embedded
generators to regulated networks and a prerequisite of connection will be demonstration of
compliance with this guidance. There may also be constraints on the local network, or even local parts
of the nation grid, that prevent the export or import of the required capacity without reinforcement
works, which will impact on the capital cost.
4.2.2.4

Interactions with Western Power Distribution (WPD)

Embedded generation has the additional benefit that the power is typically generated near to where it
is needed. Preferred locations for embedded generation connections to the WPD network can be
identified based on the WPD Distributed Generation Constraint map (Extract shown in Figure 31) This
map shows areas of the local grid that are under stress in different ways. The circles indicate reverse
power flows and the squares fault level limitations, with several shown in the Black Country area.
These are indications of problems with the grid, associated with an imbalance between different parts
of the system. Reverse flow means that electricity is flowing the opposite way to that expected in
some part of a system (which may or may not be a problem), whilst faults are when currents exceed
the allowed level in a section of cable. Both require some sort of investment to resolve them, despite
being commonplace around the UK and controllable through demand management.

7

Guidance for the connection of embedded generators to regulated electrical networks is published by the energy networks
association. Guidance note G59 covers installations greater than 3.68kW, while guidance note G83 covers small installations.
http://www.energynetworks.org/electricity/engineering/distributed-generation/engineering-recommendation-g59.html
http://www.energynetworks.org/electricity/engineering/distributed-generation/engineering-recommendation-g83.html
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Figure 31: Extract from West Midlands Distributed Generation Constraint Map

For electrical investments of any scale that are made in the area it will be important to engage at the
earliest stage with WPD to ensure that the planned works can be integrated into their system. With
the changing nature of demands on the grid, with increasing use of electrical vehicles, combined with
more PV and wind power, and ‘behind-the-meter’ energy storage, there will need to be a lot of
investment in the grid to ensure power is available where it is needed. There will therefore be
opportunities to work with WPD to help them meet the challenges they face and thereby make the
solutions more cost effective. This will apply particularly to new generation, use of storage or demand
management to shift loads and major new development areas.
Distribution Network Operators (DNOs) such as WPD are beginning the process of transitioning to
becoming Distribution System Operators (DSOs). This change in name signifies a shift in their role
and strategic approach to managing the local grid. Where DNOs are required to manage connections
to the network to ensure that the network can operate under the heaviest load conditions, DSOs are
encouraged to innovate and develop smarter control methods which will respond dynamically to the
fluctuations in supply and demand on different parts of the network. A key aim of this strategic shift is
to unlock extra capacity in the network and thus facilitate the greater use of fluctuating low carbon
energy sources such as PV and wind.
The Black Country could potentially position itself to take advantage of this transition by establishing
an EIZ (energy innovation zone), which would make it simpler for businesses and the public sector to
relate to WPD in a co-ordinated way.

4.2.2.5

Scale of the Potential for PV

To give an indication of the scale of the potential for building mounted PV, when looking at the data for
buildings in the Black Country it became clear that there are many large buildings which could in
principle be the location for PV arrays. There are at least 500 buildings which could potentially receive
2500 m2 arrays, which between them might generate a peak of 180 MW of electricity. At current
prices this might cost nearly £180 million to install, but falling costs would reduce this, and at 10p per
unit this would be worth £17 million per year.
Figure 32, which includes the Bethel Centre where we held our stakeholder event, gives an indication
of the sorts of buildings that could be included. It is important to note that the local electricity grid may
not be able to support all of the potential electricity generation. For this reason early engagement with
WPD will be critical in helping the Black Country take advantage of these opportunities.
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Figure 32: Aerial view of the Bethel Centre and surrounding area

There is a potential site for a ground based PV scheme in Wolverhampton, on a closed landfill site
which can’t be used for buildings due to poor ground conditions.

4.2.3

Battery Storage

There have been methods of storing electricity for decades, but as with PV generation there has
recently been a large fall in the cost of battery storage such that it has become a more viable part of
the energy system. The growth in the use of variable sources of power generation, particularly wind
and PV, has driven the need for storage. It is clear that if a large proportion of the energy for the
nation is being generated by variable sources, then some method to balance generation to demand
will be needed. Electricity storage is ideal if it is not too expensive, as it allows all of the renewable
generation to be used.
The cost of battery storage has been changing rapidly, as a result of the very large efforts being made
to transform cars from fossil fuel to electricity. The recent trends are shown in the Figure 33. Recent
discussions suggest that this trend will continue with the cost potentially halving again over the next
two years.

Figure 33: Battery storage costs 2013 to 2016

If these trends continue then the use of battery storage will become increasingly attractive to more
users. There are already systems being used across the country including some in the Black Country.
We understand from WPD that most of the installed systems are providing fast response services to
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the National Grid to help it manage frequency changes. In Figure 34 data on potential connections
from WPD is shown. It is important to note that it is unlikely that all of these connections will be made.
However it is indicative of the scale of potential investments being considered, given that a typical
cost per MVA might be £1million and so potential investments of up to £200 million have been
investigated.

Figure 34: Potential generation connections in the Black Country

Data taken from WPD website, https://www.westernpower.co.uk/Connections/Generation/Generationcapacity-register.aspx
The simplest way to understand the use of electrical storage would be to take advantage of the
difference between day and night tariffs. As there is generally a lower price at night it would be
possible to buy extra electricity and store it in batteries for use the next day. This will result in a cost
saving in terms of operational energy. Table 9 provides a simple illustrative calculation of this.
Table 9: Example calculation for battery

Summary
Day time energy use targetted
Efficiency of battery
Energy bought at night
Assumed day cost
Assumed night cost
Saved cost
Cost of storage
Simple payback years

1,000
85%
1176
£0.11
£0.05
£51.18
£200,000
15.6

kWh
kWh per day
per kWh
per kWh
per day
years

At current costs for storage this is not a cost effective option, with an approximate payback period in
excess of the likely life of the batteries. However with the expected reduction in cost of batteries then
this option could become more viable.
There is also the factor of technology type and their relative energy densities and storage times to
consider when discussing batteries. Some with relatively higher energy densities may be better suited
to spatially constrained sites, whereas multiple shipping container size units may be more appropriate
in other applications. For context, a 1MWh battery may at the time of writing cost £1million to buy and
install, and take up the space equivalent to a 40ft shipping container, which will not be possible at all
locations.

AECOM

52

Powering Growth: Black Country Energy Strategy

Project number: 60560286

The ‘power degradation over time’ factor should also be considered when selecting the appropriate
technology. Generally it is not advisable to arbitrage entire energy demands from day to night, due to
the inefficiencies of the cells at long storage times and the costs associated with large capacity
batteries.
It is also worth noting that there is an alternative use of battery storage as the basis of a reserve
power supply. For any processing system that would be badly impacted on by a loss of power then a
UPS (uninterruptable power supply) can be very valuable. A battery system could provide this,
potentially at a lower cost than a diesel generator alternative. It would have to be operated in a way
that meant it always had sufficient power stored in it to meet the building needs.
It is important to note that the value of balancing services may fall, particularly if many people seek to
provide them. Therefore any investment must be made with a full understanding of where the future
revenues may come from.
The above being said, it is key that prior to investment of any battery storage system, the flows of
energy in and out of the battery are assessed in as much detail as possible, giving as clear a picture
of the revenue streams possible for the battery system. These potential revenue streams at present
can be summarised as follows:


grid services (enhanced frequency response and fast frequency response);



capacity market (providing power when it is needed);



embedded benefits and peak charge avoidance (reducing the peak demand for a business;



demand turn-up (taking more power when there is surplus available);



arbitrage (buying at low cost and selling at high); and



black start capability (being able to start up independently of the grid.

4.2.3.1

Models for the Use of Energy Storage

WPD have been consulting on the opportunities for the use of storage as part of the electricity
network. From this process they have produced a useful document that sets out a range of potential
business models that might be deployed using batteries.
https://www.westernpower.co.uk/docs/About-us/Our-business/Our-network/Strategic-network-investment/WPDStorage-Consultation-Paper-Results-(11082017-F.aspx

This document includes a useful summary of the main business models that could be deployed (from
page 19):
1.

Response Service – Providing higher value ancillary services to transmission and distribution
network operators, including frequency response

2.

Reserve Service – Specifically aiming to provide short/medium term reserve capacity for
network balancing services

3.

Commercial and Industrial – Located with a higher energy user (with or without on-site
generation) to avoid peak energy costs, and peak transmission and distribution network charges
while providing energy continuity

4.

Domestic and Community – Domestic, community or small commercial scale storage designed
to maximise own use of generated electricity and avoid peak electricity costs

5.

Generation Co-location – Storage co-located with variable energy generation in order to a)
price/time shift or b) peak shave to avoid grid curtailment or reinforcement costs

There are potentially other business models to which energy storage could be applied, including
aggregation models, trading platforms, local supply and private wire (including virtual private wire)
models.
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Demand Management
Reserve Services

National Grid have overall responsibility for managing the system that supplies electricity to everyone.
They badge all of their systems for doing this as “Reserve Services”, and the following extract from
their website explains the main mechanisms:
At certain times of the day, we need access to sources of extra power in the form of either
increased generation or demand reduction. This enables us to manage a greater than forecast
electricity demand on Britain's transmission system. These additional power sources available
to us are called 'reserve services'. Different sources need different timescales in order to be
ready to deliver the required service. In this section, we list reserve services according to their
timescales (shortest timescales first).
Fast reserve
Fast reserve provides rapid and reliable delivery of active power through increasing output from
generation or reducing consumption from demand sources.
Short term operating reserve (STOR)
Short term operating reserve (STOR) is a service that provides additional active power from
generation or demand reduction.
Demand turn up
Developed to allow demand side providers to increase demand as an economic solution to
managing excess renewable generation when demand is low.
BM start up
On-the-day access to additional generation Balancing Mechanism units (BMUs) that would not
otherwise have run.
Taken from https://www.nationalgrid.com/uk/electricity/balancing-services/reserve-services on 22/01/2018.

The types of service that National Grid requires and the payments they offer for each of the services
changes as the nature of electricity supply and demand changes. The current rapid pace of
technological, commercial and legislative developments means that changes to these service
requests and payment structures are currently relatively frequent.
The option that is most likely to be available to industry might be the demand reduction option within
either the fast reserve or STOR. If a business can cope with making a reasonable amount of reduction
in its energy use for a period of time, then this can be ‘sold’ to the grid just like an additional
production of power can be. However it must clearly be cost effective for the business in not causing a
disruption that is larger than the value of the payment received.
An activity that building users can often reduce demand from is refrigeration or air conditioning. As
long as it is safe to allow temperatures to rise a little in the short term, it can save a significant amount
of power for a period of time to turn the chillers off. Turning down industrial processes could be more
disruptive in some cases, and it would likely be uneconomic or even dangerous to stop some
processes part way through. However each business might consider the options for them in this
space as there may be specific systems that are less time critical.
There are businesses who act as aggregators for this power reduction, as generally the National Grid
does not want to deal with small suppliers. As an example for Fast Reserve there is a minimum
requirement to be able to deliver at least 50MW, and so the aggregator would seek to engage with
many businesses who might provide this form of demand response, aggregate their offering together
and then enter a contractual agreement with National Grid, passing some profit to the individual
businesses.
The Black Country might like to consider setting up its own aggregator who would better understand
the nature of the industry in the area.
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It is interesting to note that there is already a mechanism (Demand turn up) for rewarding those who
can take additional power at short notice. This would apply at periods of low demand and high
renewable energy generation, in particular a low demand period of a sunny and windy day. It is not
clear that a normal business would be able to benefit from this, but it might apply to some.
4.2.4.2

Combining Functions

It was noted in the discussion of battery storage that there is not at present a business case simply for
buying power when it is cheap, for use at times when it is expensive. However the case for use of
batteries can improve if they are used for multiple functions to increase the stacking of revenue
streams. It may be possible to:


offset the time of purchase; and



store spare PV or other local generation; and



reduce the peak demand of the site, reducing its availability charge; and



provide balancing services to the grid.

In this way the power stored in the batteries might be best used to bring the largest economic benefit.
This is complex to evaluate as the value of each part of the offer will change over time as the markets
for each and the wider electricity system develops. However planning for this sort of flexibility would
be sensible.

4.2.5

Collaboration

It is recognised that buying at a larger scale can bring cost benefit in many areas. An example is
domestic energy bills, where there have been a number of efforts to get consumers to come together
to take advantage of a better collective deal. An example from 2017 is from Cornwall,
https://www.cep.org.uk/our-services/community-energy-switch/. Lincolnshire have a similar scheme,
https://www.lincolnshire.gov.uk/residents/community-and-living/lincolnshire-energy-switch/.
Another
example from a commercial operator is http://fairerpower.co.uk/cheshire/. Note, we are not
endorsing any of these offers.
We have found no published examples of businesses following a similar process, but there should be
potential for groups of businesses to collaborate in this way. By doing so the businesses should be
able to achieve lower costs for their energy purchasing. It should be noted that doing this does not
reduce the cost of the providing an energy system for all and so either the electricity companies or, via
them, other consumers will be paying more.
Table 10 is published by BEIS and shows the average costs paid by non-domestic consumers at
different scales in the stated time period.
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Table 10: Average non-domestic UK retail electrical prices 2015 to 2017 (BEIS)

Table 3.4.2 Prices of fuels purchased by non-domestic consumers
in the United Kingdom (including the Climate Change Levy)
Pence per kWh
2015
Fuel
Electricity

Gas

Size of
consumer
Very Small
Small
Small/Medium
Medium
Large
Very Large
Extra Large
Average
Very Small
Small
Medium
Large
Very Large
Average

2016

2017

1st
quarter

2nd
quarter

3rd
quarter

4th
quarter

1st
quarter

2nd
quarter

3rd
quarter

4th
quarter

1st
quarter

2nd
quarter

3rd
quarter

13.90
12.35
10.98
10.08
9.73
9.56
9.16
10.62
3.975
2.992
2.711
2.255
1.923
2.876

13.41
12.10
10.82
9.99
9.84
9.55
9.13
10.46
4.511
2.772
2.467
2.010
1.783
2.708

13.19
12.24
10.96
10.04
9.60
9.48
9.23
10.45
4.949
3.198
2.578
2.024
1.716
2.749

12.96
12.18
10.91
10.05
9.95
9.57
9.46
10.59
4.311
2.677
2.489
1.983
1.701
2.627

12.94
12.18
10.87
10.01
9.79
9.59
9.15
10.54
3.907
2.572
2.377
1.867
1.534
2.529

12.76
11.71
10.56
9.72
9.67
9.44
9.31
10.33
4.181
2.499
2.104
1.596
1.235
2.337

12.58
12.09
10.77
9.88
9.60
9.41
9.21
10.39
5.134
2.824
2.218
1.661
1.293
2.326

12.69
12.30
11.17
10.41
10.26
10.16
9.76
10.88
3.735
2.170
2.093
1.697
1.545
2.238

12.85
12.65
11.06
10.52
10.37
10.18
9.35
10.90
3.635
2.212r
2.168r
1.671r
1.584
2.229r

12.83
12.43
10.76
10.26
10.30
10.23
8.94
10.64
4.154
2.447
2.120
1.588
1.406
2.211

12.95
12.65
10.86
10.33
10.18
10.08
8.96
10.64
5.035
2.420
2.079
1.608
1.467
2.112

Where:

If it is possible to increase buying power through aggregation, savings can be made. Examples for
users of different levels of consumption are shown in Table 11. This table shows the potential savings
available to customers of different scales if they were able to join an aggregation scheme and move to
the tariff typical of a larger business. So for example a small/medium business might reduce its cost
from £16,289 to £15,488 if they could move to the tariff of a medium sized user. The potential
percentage benefits are much larger for those with smaller consumption levels as the reductions with
increasing scale are largest here.
Table 11: Example of energy cost reductions due to aggregation of users

Small
Small/Medium
Medium
Large

Electrical consumption per year in MWh
250
1,500
£3,162
100%
£2,715
86%
£16,289
100%
£2,581
82%
£15,488
95%
£2,545
80%
£15,272
94%

5,000

£51,628
£50,907

100%
99%

There are potentially other elements of the electricity system that have been discussed here that
could be addressed in a collective way. It should be possible to come together to negotiate a better
price for PV systems or battery storage as the suppliers will be able to achieve a larger order.
Similarly a group of businesses should be in stronger position to engage with the opportunities for
demand management. There are options for some form of local energy cooperative that supports a
range of these initiatives.
Of course it should be noted that none of these ideas can be progressed without some effort and
investment. There would also need to be some form of collective agreement for the way to proceed
with the process. EIZs and the wider regional energy strategy may help facilitate this.
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5 Stakeholder Engagement
st

We held a stakeholder engagement event on Wednesday the 31 January at the Bethel Convention
Centre in West Bromwich http://www.bethelconventioncentre.co.uk/. At this event we shared the work
prepared for the study and received useful feedback in many areas which we have endeavoured to
include in the findings reported in this strategy.
Attendees included representatives from:


The metals based industry



A potential energy developer



Energy consultants



The local DNO



Local Authorities



The Local Enterprise Partnership

Key points that emerged from the event included:


the importance of energy efficiency as a first step in the process of energy cost and carbon
savings, and the need to help small businesses engage with it;



the challenge of the complexity of pricing structures for energy and the difficulty in making
comparisons between countries because of it. However there is an ongoing concern that UK
prices are higher than for competitors, in part due to environmental levies;



availability of power both in terms of capacity and speed of connection can be a problem in
some parts of the Black Country and some businesses were reported as moving elsewhere
as a result;



the need and opportunity to engage closely with Western Power as the DNO as they
transition to become a DSO (Distribution Services Operator). There may be potential to be
more strategic in working to enable some of the measures proposed;



most businesses would expect a higher rate of return than is currently offered by most of the
interventions proposed. However as costs fall an acceptable level may be reached or other
incentives may encourage take up;



the view that reducing energy use and increasing efficiency have a significant role to play,
including through sub-metering, replacing older equipment, and raising awareness through
seminars possibly convened through the BCLEP;



the lack of fiscal policy support for new EfW schemes due to changes in definitions, although
gate fees for waste may be sufficient to compensate for this;



the challenge of matching differing timescales and being able to future-proof district heating
when technologies and prices may change in the future; and



the LEP will be resourced with an energy specialist in the next six months who could take
some actions and own them.
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5.1 Further sources of information
In terms of support for energy efficiency there are existing opportunities that may be of interest:
The Black Country Growth hub acts as a central point of contact for businesses within the Black
Country, and will sign-post to these organisations.
Examples of funding currently available: 

https://www.groundworkwmebs.co.uk/low-carbon



https://www.carbontrust.com/client-services/programmes/green-business-fund/



http://www.lowcarbonworkspaces.co.uk/



https://www.gov.uk/government/collections/government-grants-for-low-emissionvehicles#workplace-charging-scheme

Further sources of useful information on specific topics
Climate Change Agreements: https://www.gov.uk/guidance/climate-change-agreements--2
Enhanced
capital
allowances:
https://www.gov.uk/government/publications/enhanced-capitalallowance-scheme-for-energy-saving-technologies
The Energy Savings Opportunities Scheme (ESOS). https://www.gov.uk/guidance/energy-savingsopportunity-scheme-esos
The Association for Public Service Excellence (APSE) has an energy group which can help local
authorities:
http://www.apse.org.uk/apse/index.cfm/local-authority-energy-collaboration/

Also linked to this, the University of Wolverhampton is involved with two ERDF-funded projects, which
may be of interest:
EnTRESS:
https://www.wlv.ac.uk/business-services/funding-and-support/entress-environmentaltechnologies-and-resource-efficiency-support-service/
BECCI: https://www.wlv.ac.uk/business-services/funding-and-support/becci-project/

The tariff areas are in a state of change, partly in response to feedback, and so it is important to track
changes to them regularly. There is guidance from the government on how businesses can request
exemptions from certain charges which can be found here:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/660829/091117_Revise
d_Scheme_Guidance_For_Publication.pdf .
In addition CfD (contract for difference) exemptions came into force in November:
https://www.gov.uk/government/publications/renewables-obligation-and-small-scale-feed-in-tariffsapply-for-compensation
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6 Conclusions and Next Steps
The main potential projects or initiatives that were identified for potential investment are:


Energy efficiency advice and Information support across the potential mechanisms
discussed.
There are already initiatives in place across the Black Country, but it is clear that not all
businesses are engaged and have taken advantage of what is available. The LEP in
partnership with others can act as a signposting service to available information and sources
of finance. It could also develop its own programme to fill gaps found. This can cover both of
the traditional offers around energy efficiency but also address the more complex issues
around demand management, tariffs and self-generation which are the subject of the other
parts of this strategy.



District heating and energy, potentially linked to energy from waste in selected locations in
each of the Boroughs.
Both Wolverhampton and Dudley have incinerators that revert to their control in 2023, and
these are potentially the basis for a district heating and local electricity supply service.
Studies in Sandwell are ongoing into a different district heating scheme, and there is a plan
for a privately funded energy from waste scheme in Sandwell. New developments in Walsall
could also take advantage of growing use of heat pumps based on the rivers and canals in
the Borough. Each of these potential schemes will require investment, and ongoing
commitment from the whole energy community to achieve success, particularly in
encouraging connections to take place. Opportunities to recover heat from rivers and canals
in all of the Boroughs are also worth consideration.
For each of these opportunities it is quite likely that the formation of an energy services
company (ESCO) may be appropriate. These businesses can be council controlled but seek
investment to deliver energy infrastructure over an extended period with an expected level of
return that can match the nature of the scheme.



Collaborative purchasing to enable smaller firms to achieve more competitive rates for
energy and technologies
The LEP could consider setting up a collaborative purchasing system for local businesses, or
engaging with those that exist. This can be extended to the development of other
technologies where an experienced buyer can achieve a better deal.



Support to enable industry to take advantage of new and emerging technologies and aspects
of the energy market, particularly:
o
o
o
o
o

Demand management;
Roof mounted PV panels;
Battery storage;
Private wire connections to link generators and local consumers;
Combinations of all of these measures to bring maximum benefit.

For each of these technologies there will be a need for support to achieve the most positive outcome.
In particular all of these measures require active engagement with the DNO (Western Power) and
potentially significant amounts of investment across the local electricity grid to enable the full value of
new technologies to be achieved. This applies particularly to the large potential for PV generation
from the large roof areas of the buildings across the Black Country.
These ideas will be fed into the developing West Midlands Regional Energy Strategy. Each can also
be developed for implementation within the Black Country area depending on the approach preferred
by the LEP. The use of one or more Energy Innovation Zones within the region would be an effective
way to focus resources and simplify the challenges of engaging with the complexities of the UK
energy market and network operators for local stakeholders.
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