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1. Executive Summary

1.1. Purpose

This document describes the existing perverse treatment of unmetered electricity under the Carbon
Reduction Commitment (CRC) Energy Efficiency Scheme. It documents the current position and rational
for proposed changes to the CRC to enable the scheme to better achieve its overall objectives of:

e Being an administratively simple scheme
e Enable meaningful comparison between authorities
e Not to impose artificial barriers to investment in carbon reduction

This document seeks to explain the issues and make recommendations for change to occur in April 2011.

1.2. Target Audience
e Department of Energy and Climate Change
e Environment Agency
e All-Party Parliamentary Lighting Group
e UK Lighting Board

e All stakeholders responsible for managing unmetered supplies

1.3. Unmetered Supplies and the CRC

On the 25th January 2010 the Department of Energy Climate Change (DECC) published an Addendum
providing further guidance on the CRC Energy Efficiency Scheme. This document seeks to address the
issues this has caused with respect to the treatment of unmetered energy, specifically ‘Section 4.4 -
Passive and non-half hourly unmetered electricity supplies’.

Prior to this guidance being issued it was understood that the following applied in relation to unmetered
supplies (where an organisation qualifies for the CRC):

e Dynamic pseudo Half Hourly (HH) metered supplies were included in the CRC annual reporting
e Dynamic HH also counted towards the voluntary AMR Early Action Metric
e Passive HH and Non Half Hourly (NHH) supplies did not count towards CRC qualification

e Emissions from passive HH and NHH energy were included in the annual reporting and because
based on estimates, were subject to a 10% uplift

The guidance issued on the 25" January now states that NHH and passive HH energy are outside the
scope of the CRC and so not subject to annual reporting.

This was a very significant and wide-reaching policy change introduced only a few months before the
scheme was due to be launched on the 1% April 2010. Unmetered energy in a local authority may be as
much as 25% of their total electricity consumption. This change will in effect potentially remove up to
25% of a local authority’s energy from the CRC, but only for some authorities and based on historic
trading practices.

1.4. Impact of revised guidance

The change in the guidance from DECC caused significant confusion in the unmetered supplies market
place. Lighting Authorities had invested considerable money, time and effort in preparing for the CRC
based upon the guidance issued prior to the 25™. Most authorities already in the process of switching
continued with the change from NHH to dynamic HH to gain the benefits of the Early Action AMR metric
and reduced energy consumption from trimming and dimming. However a few opted to remain NHH or
switch to passive HH, others have delayed making any decision pending further guidance. This confusion
has distracted focus from genuine energy/carbon reduction strategies related to unmetered supplies.
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2. Electricity

2.1. Electricity used by Street Furniture

Electrically powered street furniture typically include such equipment as street lighting, traffic signals, sign
lights, bollards and other miscellaneous ‘street furniture’. There are nearly 8 million street lights across
the UK. Unmetered electricity accounts for 3,906 GWh/year, which is 1.21% of all GB electricity.

Unmetered electricity has occurred from the commencement of public electricity supplies. Historically
most street furniture in the United Kingdom (UK) has been unmetered as it was not justifiable to install
metering for very low load energy consumption. This means that there is no physical meter recording the
equipment’s consumption. Under the nationalised electricity supply industry and subsequently under the
privatised electricity industry the unmetered energy has been accounted for in various ways. The current
settlement arrangements for the electricity used by street furniture are described in the following sections.

2.2. Metered supplies

Some street furniture is configured so that it has been supplied through a conventional electricity meter.
Typical examples may include tunnels and subways where the consumption is significant from a single
electricity supply. As these are metered supplies they will be subject to the CRC requirements alongside
all the other metered premises. Metered supplies are not considered further in this document, other than
to indicate that there are about 25 million metered electricity supplies in GB. If all the street lights in the
UK were individually metered this would add up to 8 million meters, we would argue this is not a viable
option.

2.3. Unmetered supplies

2.3.1. Background

To qualify for an unmetered supply the customer (lighting authority) will maintain an inventory of all the
equipment supplied through an unmetered connection. For each item the following will be recorded:

e the location of the equipment

e the charge code, which details the load rating of that piece of equipment

e the switch regime, which describes the switching pattern of the equipment, dusk-dawn, dusk-
midnight, continuous, etc.

e how the item is controlled, i.e. photocell, time switch, etc.
This detailed inventory® is submitted by the customer to the Distribution Business at an agreed frequency.

The unmetered electricity can then be calculated in one of the following ways.

ELEXON publish charge and switch regime codes and a standard format for submitting inventories
www.elexon.co.uk/participating/umschargecodes.aspx



http://www.elexon.co.uk/participating/umschargecodes.aspx
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2.3.2. Non Half Hourly

Non Half Hourly (NHH) is the most basic trading method, originally intended for the smaller lighting
authorities such as parish councils with a few dozen lamps with correspondingly small energy
consumptions which require an administratively simple calculation. The Distribution Business calculates
an Estimated Annual Consumption (EAC) using the detailed inventory and the ELEXON published switch
regime codes. The charge code contains the circuit watts for the equipment and the regime code
provides the number of annual hours the equipment is assumed to be operating. The annual hours are
determined by ELEXON for each of 14 regions in GB. For example, a street light that is assumed to be
on from dusk to dawn may have 4,100 hours per year. Equipment that is lit continuously however, such
as Belisha beacons or traffic signals, will have 8,766 hours per year (allowing for leap years).

A simple EAC calculation could be:

100 watts x 4,100 annual hours x 20 items / 1000 = 8,200 kWh/year or about, £660/year

The customer then receives an equal bill each month or quarter from their electricity supplier.

The actual energy profile in the electricity settlement process is based on a domestic customer’s profile.
The example below shows the NHH profile for a dusk to dawn customer for a month. This profile bears

little relation to the actual energy consumption profile. In the graph below each coloured line represents a
day’s kWh consumption for each of the half hourly periods through the month.
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2.3.3. Passive Half Hourly

When a customer trades Half Hourly (HH) an extra role is included in the calculation. The Meter
Administrator uses ELEXON approved software and systems to take a summary version of the detailed
inventory from the Distribution Business and to calculate the consumption on a half hourly basis. The half
hourly data is derived using the published sunset/sunrise times. The half hourly data is submitted into the
settlement systems and is used for customer bhilling.

The customer is billed by their HH consumption each month. The majority of unmetered energy is used
for street lighting and the graph below demonstrates how consumption is lower in the lighter summer
months (with long days and short nights) and higher in the darker winter months (with shorter days and
longer nights).
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2.3.4. Dynamic Half Hourly

Dynamic HH trading is similar to passive HH but
instead of relying on the published sunrise/sunset
times the actual times are derived from a Photo
Electric Cell Unit Array (PECU). A PECU Array is
defined in the ELEXON documents, but in summary
is a box about 1 x 0.5 x 0.3m fitted with 30
photocells and a light meter, the box contains a
data logger and a modem. The PECU Array is
populated with a representative sample of the
make, type and age of photocells used by the
lighting authority and is located in the lighting
authority’s geographic area. The PECU Array
records the actual on/off times of the photocells
reflecting the real lighting conditions in that area.
The Meter Administrator uses this switching data in the calculation of the half hourly data.

Dynamic HH trading can also incorporate data from Central Management Systems (CMS). A CMS
controls each individual streetlight via either radio or mains borne communication. This allows the
customer to turn any light controlled by the system on/off and potentially to vary the lamp power as well.
All the events recorded by the CMS are sent to the Meter Administrator daily and used in the calculation
of the HH data. This data is even more accurate than the PECU Array as the information is for each
individual street lamp, rather than a representation.

Due to the use of actual recorded data the HH dynamic profile is much more accurate than NHH or
passive HH. The graph below shows the HH consumption profile for a dusk to dawn customer. Each of
the lines on the graph shows the consumption on a different day of a month. The variation in on/off times
can be seen as the PECU Array recorded sunset/sunrise times vary through the month.

Unlike the NHH profile, there is no daytime load shown and the profile is a much more accurate
representation of the customer’s energy consumption.

CRC - Unmetered Supplies v1.0.doc Page 6 of 15
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2.3.5. Comparison between NHH and HH

Street furniture consumes the same amount of energy regardless of how the energy is calculated or
traded in the electricity settlement arrangements. The key differences are that HH trading is more
accurate in calculating the energy consumption and apportioning usage into the correct time of the day,
and months of the year, which results in correctly reflecting the costs to the customer.

The HH arrangements give greater visibility of the energy calculations and actual consumption. Providing
the customer with greater information is an important mechanism to allow customers to manage their
energy consumption and carbon emissions more effectively.

For historic reasons passive HH is only common for customers in East Anglia, there may be a few others
elsewhere in the country. The vast majority of HH customers are traded on a dynamic basis. Northern
Ireland has different electricity settlement arrangements which currently settle the energy on a NHH basis.

For historical reasons there is a marked difference across the 14 GB electricity regions of customers
trading NHH or HH. The following chart has been prepared using settlement data provided by ELEXON
for the financial year 2009/10. The section ‘New HH from 2010’ indicates the energy which customers
have changed from NHH to HH trading in 2010, the majority of this changed in April 2010.
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Unmetered consumption accounted for 3,906GWh or 1.21% of electricity in GB settlement. Of the
unmetered energy traded in the financial year 2009/10, 51% of the energy was traded HH. In April 2010
a number of customers changed from NHH to HH trading, this change increased the HH figure to 58% of
the total. The remainder is traded NHH.

The 80/20 rule applies here, as in many aspects of life. The smaller town and parish councils with small
consumptions will continue to trade NHH as this is the most administratively simple approach. They are
virtually all outside the scope of the CRC.
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3. The CRC Energy Efficiency Scheme

3.1. Overview of Scheme
From the CRC User Guide published on the DECC website?

“...The CRC Energy Efficiency Scheme (CRC) is a new regulatory incentive to improve energy efficiency
in large public and private sector organisations. It is a mandatory scheme that aims to improve energy
efficiency and reduce the amount of carbon dioxide (CO,) emitted in the UK. This is vital to achieving our
overall targets of reducing greenhouse gas emissions by 2050 by at least 80% compared to the 1990
baseline.

CRC will affect large organisations in both the public and private sector. Organisations that meet the
qualification criteria, which are based on how much electricity they were supplied in 2008, will be obliged
to participate in CRC. Participating organisations will have to monitor their emissions and purchase
allowances, initially sold by Government, for each tonne of CO, they emit. The more CO, an organisation
emits, the more allowances it has to purchase. So there is a direct incentive for these organisations to
reduce their emissions. As well as reducing our carbon emissions, by increasing energy efficiency the
scheme will help organisations save money by reducing their energy bills. These savings should be well
in excess of the costs of participating in the scheme.

In addition, the better an organisation performs in terms of reducing its emissions, the higher it will appear
in the annually published league table, showing the comparative performance of all participants. This in
turn provides a further benefit: all the revenue raised from selling allowances is ‘recycled’ back to
participants, and the league table position affects how much of the revenue each organisation receives.

The CRC has been many years in its development, Power Data Associates has previously provided
information about the unmetered energy trading arrangements to Brian Rapose at DECC, who we
understand has now changed roles. Over years the scope and detail of the scheme has evolved but it is
the sudden change in approach on the 25" January that this paper will now consider.

3.2. January 2010 Addendum

The impact on unmetered energy changed significantly in late January 2010 when DECC published an
‘Addendum’® which significantly changed the scope of CRC for unmetered supplies.

3.2.1. Prior to Jan 2010
Method of trading In scope of CRC? Comment
NHH Yes Deemed to be estimate and carbon emissions enhanced by 10%
Passive HH Yes Deemed to be estimate and carbon emissions enhanced by 10%
Dynamic HH Yes Eligible for benefits under Early Action metric
3.2.2. Post Jan 2010
Method of trading In scope of CRC? Comment
NHH No Completely excluded
Passive HH No Completely excluded
Dynamic HH Yes Eligible for benefits under Early Action metric

2 www.decc.gov.uk/en/content/cms/what_we_do/lc_uk/crc/user_guidance/user_guidance.aspx
® www.decc.gov.uk/en/content/cms/consultations/crc/cre.aspx



http://www.decc.gov.uk/en/content/cms/what_we_do/lc_uk/crc/user_guidance/user_guidance.aspx
http://www.decc.gov.uk/en/content/cms/consultations/crc/crc.aspx

‘ PowerDataAssociates,

3.3. Immediate impact from Jan 2010 addendum

The unmetered customers are predominantly local authorities. The late change of approach had several
impacts, most notably:

3.3.1. Information dissemination

There are several hundred local authorities, getting the revised information to all the correct people takes
time. Many key decision makers had already made decisions based on the guidance prior to 25 Jan
2010. There is an extended decision making chain in most local authorities so this late change of
direction caused milestones to be missed.

3.3.2. DECC/EA Advice

At the end Jan/early Feb key members of DECC staff had left the CRC team and responsibility for
implementing the scheme had moved to the Environment Agency (EA). With such a specialist subject as
unmetered energy the enquiry route through the new EA call centre was slow.

3.3.3. Method of trading

Many local authorities had decided to change from NHH to dynamic HH trading to gain the benefits of the
Early Action metric and avoid the 10% estimation carbon uplift. Although the relative numbers for the
benefits were difficult to determine it was clear there was a benefit in trading on a HH basis and they had
made their decision on this win-win basis.

3.3.4. Energy Saving possible through HH trading

A number of local authorities changed to HH trading to achieve the energy benefits from revised
operational profiles such as trimming, changed switching regimes, dimming and a reduced p/kwh from
their unmetered energy supplier. It also enables the Local Authority to use investment in their lighting
stock to contribute to the nationally stated CO, reduction targets.

3.3.5. Energy Supply Contracts

Local authorities are encouraged by the Office of Government Commerce (OGC) to purchase energy on
a forward basis. Normally the decision to purchase at a fixed rate is taken progressively some months in
advance of the supplied date. Therefore authorities had committed to procure HH or NHH energy prior
to, or shortly after, the guidance changing.

3.3.6. Negative Impact on Energy/Carbon Reduction Measures

The confusion over the late change created both a ‘loophole’ and uncertainty over investment decisions in
carbon reduction measures which will potentially result in energy/carbon reduction opportunities not being
taken.

3.4. Consultation

The changes published in the Jan 2010 addendum occurred so late that there was no consultation, or
opportunity to highlight what might be regarded as the ‘unintended consequences’.

Nevertheless, these changes have now occurred and the consequences of the changes have been
suffered, we cannot undo history and we are where we are. The next section considers some of the
impacts beyond April 2010.
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4. CRC impact going forward

4.1. CRC Scope

The January 2010 changes have taken about 0.5% of the total electricity consumption outside of the
scope of CRC. Overall this may be small, however electricity used by street furniture accounts for 15-
25% of a local authority’s electricity consumption.

The CRC orders have also taken all the unmetered street lighting out of scope in Northern Ireland.

As result of the January 2010 changes over 1,712GWh/year (NHH) are now outside of the CRC scheme,
with the potential for a further 2,248GWh/year (mainly dynamic HH) that could be taken outside if the
customers changed how their unmetered energy is traded.

The original justification for promoting dynamic HH trading over NHH or passive HH was that it is based
on actual recorded data which provided greater transparency and information to lighting authorities. This
justification is still true. The basic premise behind achieving energy reduction is the ability to measure,
monitor and then act. All the trading arrangements use the detailed inventory which the customer must
maintain with details of all their unmetered equipment. For dynamic HH this inventory is used in
conjunction with the PECU Array and/or CMS data to calculate the energy on a daily basis for each
lighting authority. This data is then used to invoice the customer. Dynamic HH trading provides the
customer with the greatest visibility of these calculations which will assist in them taking action to further
reduce carbon emissions and costs.

4.2. Local Authority ranking

As result of history and the positive action of certain local authorities some trade on a NHH and some on
a HH basis. The chart above (section 2.3.5) indicates the broad geographic split, with Scotland, the north
east England and north Wales largely trading NHH, with the south west, north west, eastern England and
south Wales largely trading HH.

The consequence of the January 2010 addendum changes is that between 15-25% of a local authority’s
electricity will now fall outside the CRC scheme where they trade NHH or passive HH. This will result in
inconsistent comparison between local authorities. Local authority members, the media and tax payers
will have difficulty in understanding why otherwise similar local authorities have apparently significantly
different carbon footprints.

Based on the January 2010 addendum some lighting authorities may see a perverse incentive to transfer
existing dynamic HH unmetered supplies to NHH (or passive HH), and take that energy completely
outside the scope of CRC. This will have the effect of ‘bumping’ them up the CRC league ranking as they
will appear to have “reduced” their energy consumption by a massive 15-25%. This would be a very
perverse incentive and would mean that the local authority would not need to focus on energy reduction
at all. This could apply to smaller local authorities who only just reach the threshold for CRC qualification.

There are other local authority energy efficiency comparison measures, but these do not have the same
prominence as the CRC and they may not survive the current national/local government rationalisations.
They do not provide the same direct comparison between the public & private sector provided under the
CRC league table.

4.3. Lighting Authority investment

In the current economic and political climate the opportunity for investment will be very carefully
scrutinised. The CRC scheme is intended to encourage investment to reduce carbon impact. A lighting
authority with a limited energy saving investment fund will see a greater benefit of investing in energy
reduction schemes within the scope of the CRC. This allows both a reduction in cost of energy and also
reduced carbon emissions which will increase their position in the league table. Where the unmetered
energy is outside of the CRC scope, the reduced carbon emissions benefit will be lost, despite the fact
that genuine carbon savings may be greater and easier to demonstrate, in unmetered energy than in say
buildings, where demand can continuously vary. The result may be reduced investment in more efficient
street furniture with the limited lighting authority investment directed to metered buildings which are within
the scope of the CRC scheme.
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A second aspect may be where a lighting authority is trading NHH, but to gain the benefits from
investment in CMS technology the lighting authority must trade dynamic HH. However, moving from NHH
to dynamic HH will trigger a significant apparent increase in the energy within the scope of CRC, having
an adverse impact on their league table ranking, which in turn will result in a lower redistribution of
payments from the CRC fund. If the lighting authority is currently traded NHH they will need to switch to
dynamic HH and so buy carbon allowances for that energy. For a county authority this could equate to a
commitment of £300,000, before investing any money in the CMS itself. This may seriously prevent
authorities from raising the capital investment for such projects and goes against the CRC’s objectives.
These perverse incentives may artificially prevent otherwise sound investment decisions in carbon
reduction technologies.

4.4. Transfer of Major Road schemes

Under the current drafting where one lighting authority may transfer a major road to another highway
authority, the authority gaining the road scheme incurs a negative effect under the CRC as their apparent
energy consumption has increased. Conversely the highway authority no longer responsible for the road
scheme sees a significant apparent improvement in their carbon management. The transfer of a road
scheme has not really reduced any energy consumption, merely transferred who is responsible for it. The
CRC scheme should not therefore penalise or reward either authority.

A typical example of this may be where the Highway Agency °‘de-trunks’ a length of road and
responsibility moves to the local authority. Another example is where the street lighting (or whole
highway) infrastructure is transferred from lighting authority control to a PFI company, the authority should
not benefit from an apparent 15-25% reduction in energy as a result of the outsourcing, and conversely
the PFI contractor should not be unduly penalised within the league table as a direct result.

The CRC scheme should enable the ‘neutral’ transfer of major road infrastructure between authorities
without penalty or reward to either authority. To ensure this is not too much of an administrative burden a
suitable annual ‘de-mimimus’ energy (MWh) figure should be set above which the option of a ‘mutual
transfer’ can be applied.

45, Northern Ireland

All road lighting in Northern Ireland is currently under the control of the Roads Service which is an
Executive Agency within the Department for Regional Development. It is planned to transfer the
responsibility for local roads to local government in 2011. As a result the lighting in Northern Ireland was
totally excluded from the CRC. Excluding the Northern Ireland unmetered lighting will reduce the
incentive to invest in carbon reduction schemes. Based on the section above describing the ability to
transfer major roads on a neutral basis between authorities all the energy should be included within the
scope of the CRC.

An added issue in Northern Ireland is the electricity trading arrangements, which unlike GB, do not
currently accommodate dynamic HH trading. However there were some discussions some years ago on
this aspect and it should be relatively simple to introduce and provide more accurate energy settlement in
Northern Ireland.

4.6. Current CRC definitions of Unmetered Supplies

There are a number of definitions within the CRC scheme which are not as clear as they could be, it
would be opportune to review and improve, for example:

The current definition of unmetered supplies used in the CRC is unclear:

e “Pseudo Half-Hourly Metering is a technique for calculating half hourly electricity supplies where
the supply is unmetered. It is defined as a dynamic supply where (i) a set of equipment fixed to
land that performs a common function (for example, street lighting), (ii) one element of the set of
equipment is metered (for example a lamp post) and (iii) the existing meter point is used as a
benchmark to determine the overall supply to the entire set of equipment in a given period.”

In the above definition point (i) does not apply to any street lighting that is being traded as unmetered.
Point (iii) also does not apply as there is no meter point to be used as a ‘benchmark’ to determine the




‘ PowerDataAssociates,

overall supply. The existing definition is very poor if the intention is to cover the majority of UK street

lighting.

It would be our recommendation that the definition references the definition contained in the Statutory
Instrument (2001, No.3263, ‘The Electricity (Unmetered Supply) Regulations 2001’)*, which is given
authority by the Electricity Act.

Other definitions could then be changed to use definitions used with the Balancing and Settlement Code
(BSCP520) as maintained by ELEXON.

Dynamic pseudo Half Hourly meters allocate the unmetered consumption across the half hourly
periods by reference to the operation of a number of actual photocells (PECUSs) as recorded by
one or more PECU Arrays, or by making use of actual switching times reported by a Central
Management System (CMS). In either case the pseudo meter defaults to a passive mode using
calculated times of switch operation in the event of the actual switching times not being available.

Passive pseudo Half Hourly meters allocate the unmetered consumption across the half hourly
periods by reference to the calculated sunrise/sunset times. They cannot use data as recorded
by a PECU Array or CMS.

Pseudo Non Half Hourly meters involve the calculation of an Estimated Annual Consumption
(EAC) by the Distribution Business. The EAC is then allocated across the half hourly periods
using Settlement profiles. Instead of using a PECU Array, CMS or calculated sunrise/sunset
times, an annual hours figure is used. This figure is published by ELEXON?® for each Distribution
area.

4 WWW.0pSi.gov.uk/si/si2001/20013263.htm

5 L
www. elexon.co.uk/participating/umschargecodes.aspx
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5. Recommendations
1. Ensure all unmetered energy is included within the CRC Scheme

We strongly urge that the guidance revert back to that pre — January 25" 2010 and be applied effective
from 1% April 2011, the second year of the first phase of the scheme. This would see all unmetered
energy included in the scope of the CRC and enable like for like comparisons to be made between all
local authorities. It would also remove a very significant loophole dissuading investment aimed at
reducing carbon emissions from street furniture. To create this ‘level playing field’ on introducing this
change, lighting authorities should have their CRC league table position maintained despite, in some
cases, apparently adding 15-25% to their carbon impact.

2. Passive HH and NHH unmetered electricity should be treated as a core source.
This would remove any further inequality through the historic practices in different parts of the UK.

3. There should be no benefit or detriment when major roads are transferred between
organisations

A mechanism would be required to allow for organisations switching between trading methods and also
for situations where an authority takes over responsibility for unmetered supplies previously the
responsibility of another organisation.

4. Clarity of definitions

The definitions of unmetered supplies need to be revisited as outlined in this document to remove
confusion and enable a clear understanding.

5. Clear communication in good time

Changes should be clearly communicated in sufficient time for all stakeholders to take appropriate and
informed decisions, particularly where buying decisions are taken months in advance. It is recognised
that making these changes for April 2011 is fast, but the current ambiguity and confusion needs
addressing as soon as possible.
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