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Metering

For many organisations, energy use is the second 
highest cost after staff salaries. For some energy-
intensive industries it is the highest cost. Energy 
wastage does not just cost money, it also results in 
increased carbon emissions. While dependence on 
energy is unavoidable, effective energy management 
can result in savings on both counts.

Once an organisation has been sufficiently mobilised 
to address energy management and individuals have 
been identified for the tasks involved, the next stage 
is to accurately gather and collate consumption 
data. Metering energy use is a fundamental action 
for all organisations, regardless of size or expertise.

This overview introduces metering technology and 
shows how organisations can adopt an appropriate 
level of metering in a way which will help them to 
save energy and cut costs.
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Traditionally, metering has been used by utility companies 
to measure and bill for the quantity or volume of that utility 
being delivered to a site. More resourceful sites gather their 
own consumption information from their bills or directly 
from their meters to monitor their consumption. Knowing 
and understanding consumption enables organisations to 
predict and account for their expenditure more accurately. 
The benefits are clear:

Accurate readings mean accurate billing 

At its most basic, good metering will provide the 
information needed to check the accuracy of invoices.  
Many organisations are paying too much for their utilities 
through estimated bills and basic errors.

Timely and detailed information leads to better decisions

Recording and analysing the data will have the added 
advantages of allowing organisations to monitor energy use 
patterns, discern how the site should be operating, identify 
anomalies and highlight areas that can be improved. 
Changes that are made as a result will show up in improved 
energy usage data. The analysis of consumption data for 
these purposes is called monitoring and targeting (M&T). 

A recent field trial by the Carbon Trust showed that, on 
average, organisations that switch to using advanced metering 
identified 12% carbon savings and achieve 5% through 
reduced utility consumption.1

Introduction

Good metering practice is a powerful tool which forms the basis 
of an effective energy management campaign. 

You cannot manage what 
you do not measure.  

1 For more information see Advanced metering for SMEs (CTC713), available from the Carbon Trust.
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Who is this publication for?

This publication gives information to enable organisations  
to develop an appropriate metering system. It is suitable  
for both beginners who wish to understand metering better 
as well as energy managers wishing to develop a sound 
approach to metering on a complex site.

It does not detail M&T processes, dealing primarily with 
metering the main utilities on site: electricity, gas and water. 
It provides information on the industry, types of meters and 
sub-meters, as well as data collection techniques. 

Although water is not energy, it is a metered resource and 
is discussed in this publication. Water conservation can lead 
to energy savings indirectly through pumping, treatment 
and heating reduction, additionally water metering could 
highlight substantial cost savings so it makes sense to 
include it in a metering and energy management strategy. 

Further information on M&T and energy management is 
available from the Carbon Trust through publications and 
advice. As well as the helpline and website, the following 
free publications may be of interest:

	Energy management strategy (CTV022)

	Practical energy management (CTV023).

A strategy for measuring consumption

The steps to a good metering strategy for an organisation 
are as follows:

1. Understand the priorities of the organisation.  
The reasons behind undertaking metering will affect  
how much — and which — data are actually required. It is 
important to strike a balance between having too much 
information and too little information. 

2. Determine energy management roles and 
responsibilities. Identifying management roles will ensure 
there are resources for an appropriate level of analysing.

3. Understand and check invoices. These can be a rich source 
of information about current systems and consumption, but 
they are frequently estimated or incorrect.

4. Find out what information is currently available and 
what systems are in place. Collate the information that is 
available and understand how it is being collected. Gather 
information about meter reads — how often, when, the 
collection methods and what is done with the information.

5. Decide what further information is needed.  
Initial investigations may clarify where important data are 
missing, and may suggest where further metering options 
need to be considered. Examine different types of meters 
and data collection techniques that will deliver the data 
needed for effective management.

0�
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The UK electricity and gas markets were gradually opened 
up to competition over an eight year period beginning in 
April 1990, starting with the first section of the electricity 
market. Since then, further players entering the market have 
increased choice in the supply of energy and energy services 
and have ultimately reduced the cost to the customer. 

The Office of Gas and Electricity Markets (OFGEM) is the 
electricity and gas regulator. One of OFGEM’s primary 
functions is to protect and advance the interests of 
consumers through promoting effective competition and 
putting regulation in place, helping to drive competition 
where necessary. In the water industry, this is mirrored by 
the Water Services Regulation Authority (OFWAT). These 
two bodies exist to protect customers’ interests, through 
increasing their ability to control their energy and water 
use, including regulating billing and metering.

For metering and billing of energy, that is for electricity 
and gas, the UK energy industry can be broken down into 
two main groups: suppliers and distributors.

Suppliers hold the contracts with customers for the 
provision of energy. It is their responsibility to ensure that 
the customer receives their energy and that it is sufficiently 
metered and invoiced. 

Distributors are generally contracted by suppliers to get  
the energy to the customers. To do this, the distributor  
is responsible for the energy transportation infrastructure  
and the meters which measure the energy being delivered 
to the customer.

Electricity
For the supplier to keep track of the amount of energy  
their customers are using, and to provide the customer with 
accurate and timely bills, they contract services for meter 
reading and data collection. However, the supplier is  
not obliged to provide metering services to the customer 
under the standard supplier licence which only enforces  
the supplier to read and inspect the meter once every  
two years, more regular metering is therefore subject to 
commercial arrangements between the supplier and the 
customer. This means that the customer can choose who 
provides them with their metering service, if the customer 
does not express a preference, the supplier will elect a 
known service provider. 

The schematic opposite shows the primary roles in the 
electricity markets. See Figure 1, right.

Electricity suppliers are licensed by OFGEM to supply 
electricity to domestic and commercial customers and to 
charge the customers against their consumption. The supply 
of electricity is governed by the Network’s Balancing and 
Settlement Code.

Suppliers purchase electricity directly from the licensed 
electricity generators, in some cases, the generators will 
be owned by the electricity supply company, whilst in other 
cases, the supply company is a trading intermediary2. The 
electricity reaches the customer through the distribution 
network which is owned by the distributors. This network 
can include the cables, transformers, meters and other 
assets of distribution which can be owned by numerous 
distributor entities.

With regard to the meter, the meter operator (MOP),  
who is also the meter asset provider (MAP) in most cases,  
is responsible for maintaining and installing metering 
equipment. In cases where the consumer is leasing the 
meter directly from the MAP, or where the consumer has 
purchased the meter, the MOP will still be contracted for 
maintenance and installation of metering equipment.

Industry breakdown and roles

In order to make sense of metering for an individual site, it is important 
to understand the industry and how it is regulated. These markets are 
still in a state of flux, and the responsibility for roles within the market 
may shift. However, the main roles are likely to persist.

2 Note that where microgeneration installations are exporting electricity, an export meter should be fitted.
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A data collector (DC) is responsible for the collection and 
processing of consumption data through actual meter reading, 
or the determination of an estimate. The consumption 
information is then passed to the data aggregator (DA) who 
is responsible for the aggregation of electricity supplied  
to the consumer. These aggregates are then used by the 
supplier for balancing and settlement.

Suppliers are responsible for ensuring that a meter operator, 
data collector and data aggregator are appointed to a meter 
point, however, the consumer can nominate who these are. 
If a consumer does not nominate these parties, the supplier 
will automatically appoint someone. For more information on 
customer entitlements regarding electricity data, see page 12.

3 Based on OFGEM diagram of the gas market.
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Gas
As with electricity suppliers, gas suppliers are licensed by 
OFGEM to supply gas to domestic and commercial customers 
and to charge the customers against their consumption.  
See Figure 2, below.

The gas shippers buy gas directly from the producers, 
wholesalers and traders. Suppliers then buy from the 
shippers who use the pipeline system owned by the gas 
transporters (or Network Operators) to deliver it to the 
suppliers’ consumers. In order to keep the level of gas  
in the UK network at a constant level, the shippers must 
balance the amount of gas going into the system with that 
which is being consumed. This process is carried out under 
the Network Code which is a framework of legal and 
contractual arrangements. 

Measurement of volume of gas being transported has to 
take place at both sides of the network: suppliers need 
consumption information for customer billing, and the 
network operators need to have this information to ensure 
the balance is maintained in the network. As a result,  
the large majority of meters on the consumer’s side of  
the network are owned and maintained by the major gas 
network owner — National Grid (formerly TRANSCO). 

Under the Gas Act the supplier, transporter or consumer  
is responsible for keeping the meter in order. Therefore,  
to maintain the meters, the meter owner (that is, the 
National Grid) makes use of a meter asset manager (MAM) 
who will usually contract the services of meter workers.

Suppliers use the services of a meter reader to take 
readings manually or automatically. These readings of 
consumption are fed back to the supplier for the purpose  
of billing and for the gas on the network to be balanced 
between the supplier and the shipper. Alternatively, the 
consumer can provide an actual meter reading themselves. 
The customers’ entitlement to gas meter data is discussed 
further on page 14. 

Water 
The supply and removal of water is generally restricted  
to a particular geographic area, therefore, customers often 
have no choice but to enter into a contract with the local 
provider. As mentioned, OFWAT are responsible for ensuring 
that customers are treated fairly in the provision of clean 
water and the removal of wastewater. 

It is possible for consumers who use more than 50 megalitres 
of water a year to enter into a contract with someone other 
than the local supplier.

Water companies are responsible for the provision of water  
to all of the customers within their geographic supply area. 
They therefore own the distribution network within that area, 
along with all of the metering and pipes. The water company 
will contract a meter reader for sites that have them. This 
will enable them to bill accurately for the site’s consumption. 
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4 Based on OFGEM diagram of the gas market.
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Electricity 
Sites are either classified as code 5, or non code 5 based  
on their consumption profiles. This classification determines  
the type of metering and subsequent billing the site receives. 

Electricity bills for sites with consumption below the code 5 
threshold are less detailed and based on either physical 
meter readings or an estimated level of consumption. 

Sites classified as code 5 should receive an electricity bill 
itemised with consumption figures at half-hourly intervals. 
The meter readings themselves will not be included in most 
cases. These show how much electricity is being used at 
specific times as well as the cost of the electricity supplied 
within those periods. 

The bill itself gives information about the sort of meter and 
billing methods that are in place. Simply look at the MPAN 
(Meter Point Administration Number) on the bill, also known 
as the ‘supply number’. The MPAN looks like the diagram in 
Figure 3.

As indicated in the diagram, the first two digits of this 
number (the upper left numbers) describe the profile class 
of the meter. If these digits are ‘00’, this is a half-hourly 
meter and half-hourly data can be made available from the 
meter either directly, or through the electricity supplier. 
Call the supplier for further clarification on the metering 
and billing methods used.

Understanding energy bills

Energy bills are the primary source of information about energy 
consumption and will be the first point of reference when trying  
to understand what is being used, as well as how the organisation  
is being measured and charged. 

On the electricity bill, check: 

What tariff the site is on — understand exactly what  
is being charged per unit of energy, and whether this 
changes at different times of the day.

Maximum demand (kW and kVA) (or ‘peak load’)  
— a site’s usage of its authorised supply capacity  
is determined every month by means of a highest 
maximum demand (HMD). This is based on the type of 
metering available at the site. For sites where single-
channel metering is in use, the kW value will be used 
instead of the kVA.

Available capacity — this is the amount of electricity 
that the distribution company makes available for a 
business. This authorised supply capacity is measured  
in kilovolt amperes (kVA) and charged on a monthly 
basis. If a business consumes more electricity than  
its authorised supply capacity there will be an excess 
capacity charge. This is charged at least three times  
the normal kVA rate. 

If you are paying additional charges — some businesses 
are liable to pay the Climate Change Levy (CCL) and this 
will appear on the bill. Check also for charges for meter 
data collection. See below for further explanation.

Whether your bill is estimated or actual — sometimes 
bills are estimated by the supplier, rather than an 
actual read. The disadvantages of estimated readings 
are discussed on the next page.

Profile class

xx xxxx xxxx xxx

xxxxxx00

Broad breakdown of profile classes:

00: Half-hourly metered
01 − 02: Domestic non-half-hourly
03 − 08:  Non-domestic non-half-hourly

S

Figure 3 MPAN as it would appear on a bill

fact:
You are not obliged to pay a bill based on an estimated meter reading and 
can provide a ‘customer read’ for the supplier to reissue an accurate bill.
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Gas
Very large consumers of gas, that is those consuming over 
58,600 MWh/year, generally receive bills based on daily 
meter readings. These bills include details of consumption 
and price according to time of use.

Other sites will receive bills on a monthly or quarterly  
basis depending on the billing arrangements and 
consumption levels. As with electricity, these bills could  
be based on actual or estimated readings.

Estimated meter readings

When actual meter data are not collected, that is by a 
remote reading device, a meter reader, or by the customer, 
the invoice will be based on an estimated reading. If this  
is the case, a bold ‘E’ will usually be present next to the 
meter reading. This estimate will be based on past use,  
or typical average figures.

Clearly, estimated readings do not take into account any 
savings efforts, or changes in routine that have been made 
— these would need an actual meter reading to prove. To 
ensure that the bill is based on an actual reading, at the 
very least, take a ‘customer read’ on site and communicate 
this to the supplier for billing.

Customer reads can also help spot billing errors, which 
occur from time to time. The practice of providing 
customer readings to the supplier can ensure that the 
business is paying the correct amount for utilities.

Additional charges on energy bills

Climate Change Levy 

Besides the cost of energy consumed, the final amount on 
the electricity and gas bill may include additional charges 
such as standing charges, meter reading and data collection 
charges as well as a Climate Change Levy (CCL) on the units 
the site consumes.

Where applicable, the Climate Change Levy is charged  
as an additional 0.43 pence per kWh for electricity and  
0.15 pence per kWh for gas. For more information, see the 
Carbon Trust’s fact sheet, Climate Change Levy (CTL005).

Meter reading charges

Additional charges on bills can include: standing charges, 
meter reading and data charges. However, in cases where 
charges are not made, it is likely that the supplier will be 
charging a slightly higher unit price for the gas or electricity 
used. In order to understand energy expenses more fully, 
request a fully itemised bill from the supplier, with details  
of applicable tariffs for each period of the day.

On the gas bill, check:

Is the reading accurate? — like electricity bills, gas bills 
may be estimated, particularly for smaller customers. 
Check to see if the meter reading is correct, and how 
many cubic metres have been used.

The charge per unit — know what the supplier is 
charging for each unit, measured in kWh.

If you are paying additional charges — gas usage,  
like electricity consumption, is subject to the Climate 
Change Levy (CCL) for some businesses. This will appear 
on the bill. Some sites, particularly larger consumers, 
may also be paying meter data collection charges.

Emergency contact details — keep the bill handy in 
case the site experiences a loss of supply or has any 
other emergency.

0�

What do the letters on the meter  
reading mean?

There are a number of letters that appear before or 
after the meter reading on gas and electricity bills. 
These letters give specifics about the meter reading:

E — supplier has estimated the reading

A — �supplier has used an actual meter reading obtained  
by a meter reader

C — �supplier has used the reading provided by  
the customer

R — �the reading is the final one from a meter that has 
now been removed

N — the first reading from a new meter

F — �final meter reading when leaving a property, 
discontinuing a supply or switching supplier.



Metering 0�

Water 
Water bills consist of charges for both supply of clean water 
and removal of waste-water and surface drainage as well as 
standing charges. 

Organisations which pay for water on a metered basis will 
receive a bill on a monthly or quarterly basis which will  
vary between an actual reading of their water meter and an 
estimate of their actual use — depending on whether their 
water meter has been read or not. The bill will also include 
a standing charge.

For those non-domestic sites which do not have a water 
meter, an annual amount will be charged for their water  
use. This charge will be calculated according to the 
‘rateable value’ of the property (see box above, right).

A rateable value (RV) is a measure of the deemed value of  
a property. RVs were originally a way of assessing the value 
of local property rates before Council tax was introduced. 
Today RVs are only used for calculating unmeasured water 
bills, as the setting of RVs was discontinued in 1990 with 
the introduction of the Community Charge. This means  
that properties built since this date will not have an RV. 
This practice is still common for domestic properties, 
however it is less common for commercial sites which tend  
to have water meters fitted.

Billing for wastewater removal

Properties have a wastewater removal charge as part of 
their bill, whether they are connected directly or indirectly 
to the public wastewater system, or where they have the 
benefit of these services, including foul water, surface 
water and highway drainage. If the property only benefits 
from surface water drainage, the customer pays a fixed fee 
determined by the water company.

If the site returns less than 90% of the water supplied to  
the public wastewater system, the customer may also be 
entitled to a reduced wastewater charge.

On the water bill, check:

The metering and charging arrangements — is the site 
being charged for water supply and wastewater charges, 
or is it un-metered, meaning that charges are based on 
the rateable value of the property?

The surface water drainage fee — this covers the 
disposal of rainwater run-off from the roof of the 
property and other paved areas. If there is no 
connection to the public sewerage system this charge 
can be rescinded.

If the water is supplied by a water company other than 
the one which provides drainage services, the other 
company should appear on the bill. In such a case, the 
Water Supply charges on the bill will appear as nil and 
the drainage services company will send a separate bill. 
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Meter data is traditionally collected either by the meter 
reader or by the customer for billing.

The majority of customers are required to have fiscal 
meters for gas and electricity to measure the amount of 
energy provided. Put simply, the term ‘fiscal’ means that 
the meters relate to public finance, so fiscal meters are 
termed as such because they measure commodities which 
impact on government revenue. From the suppliers’ point  
of view, however, fiscal meters’ primary function is to 
collect information for billing.

Electricity is measured by the number of kilowatt hours 
passing through the meter, while gas is measured by volume 
delivered to a site. Periodic readings from these meters are 
then fed into the billing process. 

Metering and communications technology has developed  
to the extent that some meters can provide a much wider 
range of energy management and related functions. These 
are discussed in this section. Remember that the type of 
meter used and the data collection and billing arrangements 
remain the responsibility of the supplier.

Electricity
The electricity metering market is the most sophisticated  
of the utilities. As a consequence, perhaps, the range of 
meters and collection techniques available to consumers 
are wider, providing opportunities to not only have accurate 
billing, but also to readily access their consumption 
information to identify waste.

On the next page, Figure 4 (opposite) diagrams a process  
for assessing the electricity metering options available to 
collect consumption data.

Check the current systems

In order to make use of electricity data, first identify the 
current systems and assess whether they provide enough 
detail for analysis. 

Identify the peak load

If the site is not classified as code 5, it is unlikely that it will 
have a half-hourly meter. However, customers may ask the 
supplier to re-classify the site and install one. This can be 
an expensive option, as there will usually be extra charges 
for additional data collection and settlement. This route is 
most suitable for big companies with a large number of sites 
who can take advantage of bulk electricity purchase tariffs. 
Customer entitlements are discussed on page 12.

Meters and data collection techniques

Meters vary greatly, but in essence they are all designed to measure 
volume flow or power. 
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Figure 4 Electricity metering system flow
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Access electricity data

For code 5 sites, detailed energy consumption data are 
typically available online from the supplier’s website. It is 
well worth accessing the data, as they can be invaluable in 
identifying potential energy savings.

Some code 5 sites may already be fitted with a half-hourly 
fiscal meter which is not being used to generate half-hourly 
bills. If this is the case, it is possible to download the data 
from the meter for energy management purposes through 
the use of some specialised handheld or clip-on devices.

Conversely, sites that are not metered half-hourly get little 
information about electricity consumption with the bills 
only presenting the total consumption to date. More detailed 
consumption information could still be useful for these 
sites. If this is the case, consider purchasing or leasing a 
half-hourly meter as a replacement for the existing fiscal 
meter. These metering services employ various techniques 
to gather and display consumption data from the fiscal 
meter, or a sub-meter. Ask suppliers and specialist energy 
management companies to find out more about their 
equipment and services.

If half-hourly metering is not available or viable for the  
site, ensure that the organisation still makes the most of  
its existing meters. This can be done through reading the 
meter regularly, even daily, and recording consumption.  
For more information on how to read analogue and digital 
meters refer to the Carbon Trust publication How to 
monitor your energy use (GIL157). 

Display options

Although databases and spreadsheets are the most common 
tools used to analyse half-hourly energy usage data, the 
various metering solutions often incorporate a visual  
display device which shows real-time consumption. These 
devices vary in how they present information, but the 
underlying principle is that by displaying consumption in 
real time, problems are spotted earlier and changes can  
be made instantly. 

Customers’ entitlements — electricity data

Non half-hourly customers

A consumer has the right to contract directly with their 
preferred Meter Operator for the provision and maintenance 
of an approved meter. To begin this process, write to the 
supplier requesting to initiate the change of agent process 
to the customer’s contracted Meter Operator. In parallel, 
the consumer may contract with a data collector to provide 
a service for the provision of half-hourly data.

Note that in the non half-hourly market, because it is not 
covered by the Balancing and Settlements Code, the supplier 
has no prior claim nor interest in the half-hourly data. 
However, the supplier does require the end of month meter 
readings. This meter reading service is offered by registered 
data retrievers and non half-hourly data collectors (NHHDCs) 
and the cost of providing this service to the supplier can  
be bundled in with the meter operator/data collection 
service agreement. 

Electricity half-hourly data customers 

Customers with sites with a peak load over 100kW can 
nominate their preferred half-hourly data collector (HHDC). 
The request is made to the supplier, who will initiate the 
change of agent process. Arrangements for the provision  
of half-hourly data are on whatever commercial terms are 
agreed between the consumer and the HHDC. 

Note, however, that the supplier owns the data. Therefore, 
it is important that when requesting a change of HHDC  
the consumer also requests that the supplier agrees to 
authorise the HHDC to make available the half-hourly data 
to the consumer.

To order publications relevant to metering and energy management,  
contact the Carbon Trust (details can be found inside the back cover).
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Figure 5 Gas metering system flow
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Gas
As with electricity, there are a variety of metering systems 
that could be in place on a site, offering the customer 
different level of detail. Figure 5 on page 13 and the 
following text shows how to identify the available gas 
metering options and how to access the data.

Daily metered (DM)

If a site’s gas consumption exceeds 58,600MWh/year, it will 
be classified as a daily metered (DM) site and will have a 
communication enabled gas meter enabling the supplier  
to track the time-of-use consumption. If the site is not 
classified as DM, it is possible to request to become DM  
if the gas consumption is in excess of 73.2MWh/year. By 
requesting that the site becomes DM, the business must 
also sign up to an interruptible gas supply tariff. This means 
that the supplier can potentially turn the gas off 30 days a 
year. This enables suppliers to maintain the supply of gas to 
other customers during periods of shortage; it also enables 
the site to negotiate cheaper tariffs with their primary 
supplier and with additional suppliers during periods of 
interruption from their primary supplier.

Note that the majority of the fiscal gas metering 
infrastructure in the UK is owned by National Grid Metering. 
The supplier will therefore have to request permission from 
them before any changes can be made to a fiscal gas meter.

Non-DM

Some sites which do not qualify for DM may be able to 
arrange the meter so that it measures consumption on a 
half-hourly basis. Similarly, this could be a good route for 
sites with consumption between 58,600 and 73.2MWh but 
for whom an interruptible supply is not appropriate. In many 
cases, the fiscal meter which has been installed is capable 
of collecting half-hourly data and can be enabled with a 
data logger and communication kit. 

Some meters are not capable of recording pulses, which  
is an essential feature for collecting half-hourly gas data.  
In this case the meter must be replaced, but remember, 
changes to meters can only be made with the permission  
of the supplier. Once the meter has been changed, the data 
can be collected and made available to the organisation  
or a company specialising in metering data analysis. 

As with electricity, it is possible to bypass the option of 
replacing the fiscal meter by installing a primary sub-meter 
at the site. Alternatively, an optical reader can be placed 
over the analogue dial and programmed to take a reading 
every half-hour.

Customers’ entitlements — gas data

Half-hourly data are not as readily available as that for 
electricity, but it is still possible to arrange to get the data. 

If the site’s gas meter was installed in the last 15 years then 
there is a very good chance that it will have a pulsed output 
capability. The favoured method for counting the pulses is 
to use a battery powered data logger with integrated GSM 
communications. Transco specifies that these units must be 
suitable for ‘zone zero’ conditions, that is, they must offer 
protection against the highest chance of ignition. In 
addition, the National Grid also specifies that they must  
be approved by accreditation agency SIRA and can only be 
fitted by an accredited installer. Typically, the logger will  
be scheduled to send a daily SMS text message that contains 
the 48 half-hourly data vales.

Water
As discussed in the billing section, unlike gas and 
electricity, not every customer is expected to have a fiscal 
water meter installed. Whilst fiscal water meters are only 
insisted upon in cases where usage is high, most water 
companies will provide a meter on customer request.

Usually, meters supplied by water companies are pulse-
enabled, meaning that it is possible to gain half-hourly 
consumption data. Permission from the water company is 
required to install a half-hourly bolt-on, capable of collecting 
and transmitting the flow volume through the meter. 

Water meters older than 15 years are unlikely to be pulse-
enabled. In such instances, the most straightforward way  
of getting half-hourly consumption readings is to request 
that the water company replaces the meter on site.

 

top tip:
Having a water meter fitted will give you the option to request to be billed for actual consumption.  
In most cases, the water bill will not be linked to 
time of use, rather, it will be monthly, quarterly,  
half-yearly or yearly. Most water utilities will 
guarantee an accurate bill at least once a year.

! Safety first

If you plan to install a primary sub-meter, you should 
ensure that your technician is CORGI registered.
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In addition to the meters on site, it is possible to install a 
new meter, or data logging device which can enhance energy 
management data. Sites could choose to upgrade to a smart 
meter through the supplier, or an energy metering company. 
Alternatively, or concurrently, make use of sub-metering or 
other portable data collection options available.

Smart meters
Smart meters can provide reliable and timely consumption 
data readily usable in an energy management programme. 
Such meters can also eliminate problems associated with 
estimated bills and the potential consequences of not being 
able to correctly forecast and manage energy budgets. They 
also can be used to show the energy consumption profile  
of the site, which can help an energy manager identify 
wastage quickly.

There is no universal definition for smart metering, 
although a smart metering system generally includes some 
of the following features: 

	Recording of half-hourly consumption

	Real-time information on energy consumption that is 
available immediately or via some form of download to 
either or both energy suppliers and consumers

	Two-way communication between energy suppliers and 
the meter to facilitate services such as tariff switching

	An internal memory to store consumption information  
and patterns

	An easy to understand, prominent display unit which 
includes:  
— Costs in £/p 
— Indicator of low/medium/high use 
— Comparison with historic/average consumption patterns 
— Compatibility with PCs/mobile phones

	Export metering for micro-generators

	Illustration of demand-side management options. For 
example, tariffs which charge high prices for peak 
demand, but lower than average prices for off-peak are 
used to encourage consumers not to use excessive energy 
during peak periods.

The essential features of smart metering are those which 
relate to consumption data storage, retrieval and display. 
Smart metering can be achieved by installing a fiscal meter 
which is capable of these essential tasks. 

Alternative metering solutions are available to bypass 
replacement of the fiscal meter with a smart meter. These 
include the use of sub-metering, for instance, a bolt-on 
data reader which is capable of storing and transmitting 
half-hourly consumption data. See the next page for further 
information on this option.

Other automated solutions, which are sometimes conflated 
with the term ‘smart meters’ are AMR and AMM, which are 
described below.

Automated meter reading (AMR) 

Automated meter reading (AMR) is a term that refers to 
systems with a one-way communication from the meter  
to the data collector/supplier. It can apply to electricity  
or gas, although gas systems require batteries to operate, 
which adds to the cost. AMR bolt-on solutions are available 
and appropriate for gas meters that have a pulse output. 

Remote, automatic reading is beneficial in that impractical 
manual reads are not necessary, and bills can always be 
based on actual reads, not estimates. How often a read is 
taken will depend on the supplier, although customers may 
request regular reads. However, even with AMR, the data 
will not be available necessarily, unless they are requested 
or have been initiated by the customer.

Automated meter management (AMM)

Automated meter management (AMM) systems are similar  
to AMR arrangements, except that they allow a two-way 
communication between the meter and the data  
collector/supplier. As well as having all the benefits listed 
above, AMM allows for remote manipulation by the supplier. 
The advantage to the customer is that there is potential  
to display real-time tariff data, energy use, and efficiency  
at the meter. 

AMM is mostly available for electricity with some safety 
issues affecting AMM for gas.

Metering options

Consider devices that supplement the data from the site’s fiscal 
meter. Extra data could highlight areas where savings can be made. 
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Commercial data services

Some organisations are well equipped to present and 
analyse their meter data, while others require specialist 
help. Companies that provide data services can be divided 
into three types:

Data only — provision of the meter and access to the meter 
data, typically via a website with simple diagnostic tools.

Data and advice — provision of the meter and meter data 
plus some level of energy saving analysis and advice. This is 
typically sent via email.

Personal contact — provision of the meter and meter data 
plus some form of personal contact to provide customised 
energy saving advice, typically via phone or site visits.

There are also some lower-cost solutions aimed at the 
domestic market, including user-friendly displays showing 
consumption information but without remote access to 
meter data. 

Consider the requirements of the site and the in-house 
expertise when deciding whether to seek the assistance  
of a professional data service. 

Sub-metering
Metering the total energy used at a site is important, but  
it does not show how energy consumption is distributed 
across areas or for different applications. Therefore it can 
be hard to understand why and where energy performance 
is poor and how to improve it. Installing sub-metering  
to measure selected areas of energy use could give a 
considerably better understanding of where energy is used 
and where there may be scope to make savings.

Sub-metering is a viable option for primary metering where 
it is not possible or advisable to interfere with the existing 
fiscal meter. For this purpose, a sub-meter can be fitted  
on the customer side of the fiscal meter so as to record the 
total energy entering the site.

For new non-domestic buildings, sub-metering is covered 
under part L2 of the Building Regulations and requires at 
least 90% of each incoming energy source to be accounted 
for through sub-metering. This regulation has been designed 
with the view that having sub-metering to such an extent 
will enable effective energy management. Common areas 
that require sub-metering are set out in Table 1, below.

When considering a sub-metering strategy, break down  
the site into end uses of energy. This might be by area (for 
example, floor, zone, building, tenancy or department), by 
system (heating, cooling, lighting or industrial process) or 
both. Sub-metering of specific areas also provides more 
accurate energy billing to tenants, if it is required. The sub-
metering strategy should also identify individuals responsible 
for the energy consumption in specific areas and ensure 
that they have the ability to monitor the consumption which 
falls under their management responsibilities.

Additionally, it may be worth separately metering large 
industrial machines or plant. The following table lists the sizes 
of typical plant which commonly justify separate metering.

Large commercial buildings and businesses that spend 
more than £10,000 a year on energy will often make use 
of a Building Energy Management System (BEMS). This is 
a computer-based system through which building 
services are monitored and controlled to maintain the 
environment within the building. 

In connecting half-hourly meters with the BEMS system 
by cabled or wireless communications, it is possible to 
monitor consumption alongside the site’s information  
on building control and management. The system 
therefore enables users to concurrently identify areas  
of exceptional consumption and discern what has 
caused them. 

Building Energy Management Systems 
(BEMS or BMS)

Table 1 Common plant requiring sub-metering5

Plant item
Rated power input 

(kW)

Boiler installations/CHP plant >50

Chiller installations >20

Electric humidifiers >10

Motor control centres  
(power to fans/pumps)

>10

5 Source: Part L2 of the Building Regulations
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Sub-metering methods

There are five methods of sub-metering energy use and 
these are discussed below, in order of most accurate, 
reliable and expensive to least.

Direct metering is always the preferred option, giving the 
most accurate data. However, it may not be cost-effective 
or practical to directly meter every energy end-use on a site. 
Weigh the cost of the meter plus the resource to run and 
monitor it against the impact the equipment has on energy 
use, and the value of the data that direct sub-metering  
will yield. 

‘Hours-run’ (also known as ‘constant load’) metering can  
be used on items of equipment that operate at a constant, 
known load (for example, a fan or motor). This type of meter 
records the time that the equipment operates which can 
then be multiplied by the known load (in kW) and the load 
factor to estimate the actual consumption (in kWh). Where 
possible, measure the true power of the equipment, rather 
than relying on the value displayed on the rating plate.

Indirect metering is where information from a direct meter 
is combined with other physical measurements to estimate 
energy consumption. Its most common application is in 
measuring hot water energy consumption, which is usually 
known as a heat meter. A direct water meter is used to 
measure the amount of cold water going into a hot water 
heater. This measurement, combined with details of the cold 
water temperature, the hot water temperature, the heater 
efficiency and the specific heat of water, enable the hot 
water energy consumption to be calculated.

‘By difference’ metering is where two direct meters are 
used to estimate the energy consumption of a third end-
use. For example, if direct meters are used to measure the  
total gas consumption and the catering gas consumption  
in an office building, the difference between the two 
measurements would be an estimate of the energy 
consumption associated with space heating and hot water. 
This form of metering should not be used where either of the 
original meter readings is estimated, since this could lead to 
large errors. Also, this form of metering should not be used 
where a very small consumption is subtracted from a large 
consumption, because the accuracy margin of the large 
meter may exceed the consumption of the smaller meter.

Where none of the above methods can be used, it may be 
possible to use estimates of small power to predict the 
energy consumption associated with items such as office 
equipment (by assessing the power rating of equipment  
and its usage). This method is very inaccurate and should  
be supplemented by spot checks of actual consumption 
wherever possible.

 

Figure 6 �Sub-metering options and hierarchy in  
terms of accuracy, reliability and cost.
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Metering schedules and strategy
If the site has substantial sub-metering, preparing a 
metering schedule and strategy can help manage data 
collection and analysis. It is worth setting out the location 
and function of each meter on the site, in tabular and 
diagrammatic form respectively. 

Besides considerations of the location and function of 
meters, it is important that individual monitoring areas  

and responsibilities are identified and taken into account.  
The management of these will be dependent on the 
functionality and/or location of the equipment so that 
responsibility for any savings (or otherwise) can be correctly 
attributed. Figure 7 shows a typical schematic of a metering 
plan indicating an appropriate level of sub-metering as well 
as a proposed delegation of sub-metering systems according 
to each energy manager’s responsibilities.

An example of how this system can be presented for the 
purpose of energy management and accountability is shown 
in Table 2, opposite.

Lighting Office 1

Office 2

Office 3

Plant room

Manager B

Manager C

Manager D

Manager A

E

E

E

E

Office 
equipment

Office 1

Office 2

Office 3

Manager B

Manager C

Manager D

E

E

EM1

GM1

E

Pumps Manager AE

Fans Manager AE

Cooling Manager AE

Computer server

Electricity
Incoming meter

Gas
Incoming meter

Manager BE

Catering Manager AE

Other electrical Manager AE

Space heating Manager AG

DHW Manager A

Catering Manager A

G

G

Figure 7 Example schematic of metering plan
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Table 2 Schedule from metering plan for Manager A

Table 2 shows how data from sub-meters could be presented 
for energy management purposes. Depending on the  
level of metering available from the sub-meters, further 
interrogations can be made to each of the sub-meters to 
reveal the consumption profiles leading to monitoring and 
targeting of energy use.

top tip: 
Tenants’ bills 
Sub-metering provides an ideal means to collect data on tenanted sites, enabling the landlord  to send tenants regular and accurate bills.

Energy supply from: 
0000 on 01/09/06 
Energy Supply to:  
2400 on 31/09/06

 

 

 

Manager A:  
A. USER

Meter Utility Consumption (kWh) Cost per unit (£) Total Cost (£)

Plant room Electricity 666.67 0.0650 43.33

Pumps Electricity 1000.00 0.0650 65.00

Cooling Electricity 1250.00 0.0650 81.25

Catering Electricity 500.00 0.0650 32.50

Other electrical Electricity 333.33 0.0650 21.67

Total Electricity 3750.00 0.0650 243.75

    0.00

Space heating Gas 3583.33 0.0135 48.38

DHW Gas 6000.00 0.0135 81.00

Catering Gas 2666.67 0.0135 36.00

Total Gas 12250.00 0.0135 165.38
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Portable solutions
Temporary and portable metering solutions are available in 
the form of clip on devices and other non-invasive options. 
These measure the flow of the gas, electricity or water 
without interrupting it. Portable devices are beneficial  
for sites that require quick access to data, perhaps for 
initial analysis, or perhaps to inform the design of a more 
permanent metering and sub-metering solution. Remember, 
though, portable solutions are generally regarded as 
temporary, and are not likely to be able to replace the 
primary fiscal meter.

Clip-on ultrasonic flow meters can be used to determine the 
in situ flow rate of gas or water from outside the pipework. 
This flow rate can then be used to calculate the volume  
of gas or water being used. Electricity clip on meters use 
sensors to detect the electromagnetic field to measure flow 
and subsequent usage.

When purchasing metering equipment for energy 
management, consider cost, ease of use and flexibility.  
The choice is wide and the cost in real terms is lower than 
it has ever been.

These instruments should allow surveys to be carried out  
at any desired (or convenient) point on the utility system  
to define the characteristics of the load at that point. 
These points may be anywhere between the incoming 
supply to a building or department down to an individual 
machine or appliance.

How the equipment works

Although portable meters come in a variety of forms,  
their basic operation is roughly the same. For example, to 
measure electrical energy, there are a number of different 
parameters that must be measured before kWh (energy) 
readings can be obtained. These parameters are volts, amps 
and power factor. The most basic instruments get round 
this by only measuring amps, and using assumed values for 
the remainder. This has some impact on accuracy (although 
not necessarily on repeatability) but this impact is often 
small because both voltage and power factor are likely  
to be relatively stable during any survey period.

These compromises are only acceptable, however, where 
low cost and ease of use are paramount. Where greater 
accuracy is required, all three variables must be measured. 
The simplest (and cheapest) equipment may not offer the 
greatest accuracy but generally will be very easy to use. 
More capable instruments will offer very high levels of 
accuracy but may require a skilled operator to get the best 
out of them. In many cases, mid-range instruments offer 
the most appropriate solution for the site.

Metering communication options
The technology available for the transfer of consumption 
data from metering ranges from GPRS or GSM modems 
sending data bundles to a receiver, through low power radio 
technology to ethernet/internet interfaces. 

When installing a metering system which makes use of 
remote meter reading, consider which communication 
option is the most appropriate for each particular application. 
The appropriateness of the system will depend on practical 
factors such as: 

	The number of meters (including sub-meters) 

	Size of site(s)

	Location of meters

	Power supply

	Proximity to phone line or mobile/radio network coverage.

In addition to these factors, the communications options 
employed will depend on the site-specific needs as well  
as the expertise of the metering company being employed. 
Therefore, it is advisable to ask the meter provider to  
offer the most reliable and lowest-cost solution, taking  
into account all of these factors.
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Glossary

Actual reading A measurement of consumption based on a physical read of the fiscal meter for the 
purpose of billing. 

AMM Automated Meter Management — meter management system which allows two-way 
communication between the meter and the data collector or supplier, thus allowing for 
billing and energy management (as in AMR) as well as allowing the remote manipulation  
of the meter. 

AMR Automated Meter Reading — automatic collection of data from meters which is transferred 
to a central database for billing and/or analysis.

Available capacity The amount of electricity that the distribution company makes available for a business 
during an agreed period (usually monthly). If the business uses more than this amount,  
they will be charged an excess capacity charge.

Building Energy 
Management System 
(BEMS)

A computer-based system through which building services can be monitored and controlled 
to maintain the environment within the building.

Climate Change Levy 
(CCL)

Government levy applied to the energy use of organisations in the industrial, commerce 
and public sectors, as part of the climate change programme.

Code 5 In electricity, metering profile which allows the collection of half-hourly data.

Customer reading A meter reading made by the customer, or an agent of the customer, which is passed to  
the supplier in order for a bill to be produced.

Drivers Parameters that impact on consumption of a utility. These can be classed as activity 
drivers (factors which are influenced by the activities of the organisation, such as 
production output), or condition drivers (factors over which the organisation has no 
control, such as external temperature). 

DM (daily metering) In gas, metering that enables the supplier to track the time-of-use consumption. 

Fiscal meter A meter which provides the supplier with a means to collect accurate consumption data  
for the purpose of billing. All sites are required to have a fiscal meter to measure the 
consumption of gas and electricity.

Kilo-watt (kW) 1000 joules per second, or the amount of energy required to move 1000 Newtons through  
1 meter in 1 second. 

Kilowatt hour (kWh) The standard unit of consumption used for energy billing. 1 kWh = 1000W of power over  
the period of 1 hour.

Kilo-volt amperes (kVa) The amount of apparent power in an alternating current circuit equal to a current of one 
ampere at an electromotive force of one volt.

MPAN Meter Point Administration Number — a 21 digit reference, used to uniquely identify the 
electricity supply point. Although the name suggests that an MPAN refers to a particular 
meter, an MPAN can have several meters associated with it. 

Peak load The maximum electrical demand for a site at any point in time measured in kW. This is 
determined by the maximum amount of electrical equipment that a site will have on at  
the same time.

Power factor Term describing how efficiently electrical power is consumed. It refers to power in an 
alternating current (ac) electrical circuit.

Smart meters Any meter which allows for the identification of consumption in more detail than a 
conventional meter. Smart meters will generally also include a means of communicating 
information to a central data collection site for energy management and/or billing purposes.

Zone zero In gas, is the zone with the highest probability of having a flammable atmosphere. 
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Next steps

Effective metering provides the basis for all energy management. 
Follow the steps below to understand the energy consumption  
on the site and identify where more information is needed. 

 Step 1. Understand the industry
Making sense of the complex industries of energy 
(electricity and gas) and water helps in understanding how 
energy is delivered to the site, how it is billed, and who has 
responsibility for supply and the hardware of utilities.

 Step 2. Analyse energy bills
Invoices give a lot of information about supply, tariff and 
usage. Understanding the information given on them can 
lead to large cost savings as well as provide details for your 
energy management strategy. Also, bills may be estimated 
or wrong, so checking them is crucial.

 Step 3. �See what systems are  
in place

Analyse what meters are currently on site, and the data 
collection and recording techniques. Is enough data 
available from the current systems to properly assess  
the site? You may want more information than your current 
meters are giving you. 

 Step 4. Investigate other techniques
The meter industry is constantly changing, with new 
products and possibilities on the market frequently.  
New metering systems offer advanced collection and 
recording techniques and various display options. 

 Step 5. �Install sub-meters
Large users or multi-site organisations could benefit  
from installing sub-meters. Look at the strategies for  
sub-metering, and install based on the data needed. 

 Step 6. �Monitor energy use  
and improve

Having a good metering system is just the beginning. 
Investigate monitoring and targeting (M&T) techniques  
and make energy savings.
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Notes
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Notes



For further information…

   ��call the Carbon Trust  
on 0800 085 2005

You’ll find free advice on what your organisation can do to save energy  
and save money. Our team handles questions ranging from straightforward 
requests for information to in-depth technical queries about particular 
technologies and deals with all kinds of energy saving topics for people  
at all levels of experience.

   ��www.carbontrust.co.uk/energy
All of our publications are available to order or download from the  
Carbon Trust website at www.carbontrust.co.uk/energy. The site  
provides a range of information suited to every level of experience  
including top tips, action plans, forthcoming events and details of  
the range of services available from the Carbon Trust.

   ��receive free publications
The Carbon Trust has a library of energy saving publications. For more  
information on your sector, and on the technologies listed in this guide,  
please visit our website or phone us.



www.carbontrust.co.uk/energy
0800 085 2005

Whilst reasonable steps have been taken to ensure that the information contained within this publication is 
correct, the authors, the Carbon Trust, its agents, contractors and sub-contractors give no warranty and make  
no representation as to its accuracy and accept no liability for any errors or omissions.

Any trademarks, service marks or logos used in this publication, and copyright in it, are the property of the  
Carbon Trust. Nothing in this publication shall be construed as granting any licence or right to use or reproduce  
any of the trademarks, service marks, logos, copyright or any proprietary information in any way without the 
Carbon Trust’s prior written permission. The Carbon Trust enforces infringements of its intellectual property 
rights to the full extent permitted by law.

The Carbon Trust is a company limited by guarantee and registered in England and Wales under Company number 
4190230 with its Registered Office at: 8th Floor, 3 Clement’s Inn, London WC2A 2AZ.

Printed on paper containing a minimum of 75% de-inked post-consumer waste.
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The Carbon Trust is a UK-wide company, 
with headquarters in London, and bases 
in Northern Ireland, Scotland, Wales,  
and the English regions.
The Carbon Trust is a private company set up by government in 
response to the threat of climate change, to accelerate the move 
to a low carbon economy.

The Carbon Trust works with UK business and the public sector  
to create practical business-focused solutions through its external 
work in five complementary areas: Insights, Solutions, Innovations, 
Enterprises and Investments. Together these help to explain, 
deliver, develop, create and finance low carbon enterprise.

The Carbon Trust is funded by the Department for Environment, 
Food and Rural Affairs (Defra), the Department of Trade and 
Industry (DTI), the Scottish Executive, the Welsh Assembly 
Government and Invest Northern Ireland.


