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NEWS

NEWS

YOUR ELECTRICITY DISTRIBUTION
(DUOS) CHARGES ARE CHANGING IN
APRIL: WHAT WILL IT COST YOU?
Last year Ofgem announced changes to
the way they charge consumers for the
cost of distributing electricity around the
national grid, known as the Distribution
Use of System (DUoS) charges. With these
changing in April this year,
TEAM’s Principal Consultant,
Greg Armstrong, explains
why affected organisations
should act now to mitigate
the inevitable impact on
their energy costs.
WHAT IS THE AIM OF OFGEM’S
CHARGING REFORMS?
The Targeted Charging Review (TCR)
is an initiative from Ofgem to review the
way in which the costs for the delivery of
electricity to end users are recovered. The
resulting changes from the TCR aim to
actively incentivise the electricity network
in preparation to support future net zero
infrastructure and ensure the fair allocation
of Transmission and Distribution charges
for both businesses and consumers.
These reforms have become
increasingly necessary. Last year’s COP26
was a stark reminder of the net zero
journey we are on and why businesses
must make plans to migrate away from
heavy polluting fossil fuels and use
technology and innovation – mostly
powered by electricity – to reduce their
carbon emissions. To support this action
many organisations are implementing
renewable onsite generation, such as solar
panels and wind turbines. Also, alongside
this, the UK has seen a surge in the use
of electric vehicles in recent years. This
increasing use of electric technologies
has created a change in the shape of
the demand on the electricity network.
To meet these changes the TCR
reforms are intended to deliver an
economic framework that will encourage
the delivery of a smart grid. A grid that
harnesses clean tech and software, and
supports the provision of a net zero future.
However, this new charging model will
mean there will be significant increases
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to the bills of many organisations.
The charges associated with the
Distribution Use of System (DUoS),
will come into force in April 2022.

SO, HOW ARE THE
DISTRIBUTION CHARGES
CHANGING?
Distribution Use of System (DUoS)
and Transmission Network Use of
System (TNUoS) charges are the
costs for transporting energy from
the point of generation across the
National Grid and can account for
16% of an end user’s electricity bill.
DUoS costs are recovered using
a number of different measures and
resulting types of charges, including
consumption based charges (p/
kWh), standing charges (p/MPAN/
day), capacity charges (p/kVA/day) and
reactive power charges (p/kVArh/day).
Consumption based DUoS charges
are calculated using rates that differ
depending on the time of use. These
different periods are often referred to
as Red, Amber and Green time bands.
From April, consumption based DUoS
charges will continue to use the same Red,
Amber and Green charging methodology,
though the overall effect of the rates
will be decreased, and the DUoS daily
charges will be increased accordingly.
Currently the specific DUoS rates
are determined by an organisation’s
connection type (Low Voltage, High Voltage,
Extra High Voltage) and distance from a
grid connection point (Line Loss Factor).
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The new charging methodology will
factor in an organisation’s Available Supply
Capacity (ASC) in the determination
of the rates to be applied, with those
with higher ASCs being charged
significantly higher DUoS daily rates.

HOW DO THESE CHANGES
AFFECT OPERATIONAL COSTS?
Organisations with a low Available
Capacity, who do not operate Triad
avoidance, may see a reduction in their
Distribution costs because of the changes.
However, larger organisations with high
consumption who conduct load shifting
or operate onsite generation during
Triad periods will no longer be able to
reduce their costs using those methods.
All organisations, large and small,
can reduce their exposure to increased
charges by reviewing their Available
Capacity ahead of April. Adjusting their ASC
could move them into a lower charging
band, thereby avoiding a significant
portion of the increased costs that
would have otherwise been applicable
to them as a result of the reforms.
Organisations that do not have
their Available Supply Capacity
optimised in-line with their ongoing
operations and infrastructure may find
that they pay significantly more than
they do now for Distribution costs in
the new fixed charging regime.

THERE IS STILL TIME TO ACT
If your organisation is going to be
affected by the upcoming changes to
the network charges and you have been
considering solutions to offset the costs,
the simplest and most effective action
to take is to review your ASC and ensure
it ties in with your energy demands.
In our experience, many organisations
with Available Capacity have not reviewed
it for a while. This can often mean it is set
at a level that does not represent current
fluctuations in their demand and changes
to their operations, such as reduced or
increased infrastructure or the introduction
of renewable on-site generation.
By optimising your ASC, you can
ensure you are not charged for a greater
capacity than you need, and you may be
able to move to a lower charging band
by decreasing your Available Capacity,
and so reducing the cost to your
organisation. www.teamenergy.com

CARBON
REPORTING
GUIDE FOR
ORGANISATIONS
Carbon reporting, also known as
carbon footprinting, is all about
measuring your organisation’s
greenhouse gas emissions, and
therefore its contribution to
climate change.

Are you looking for
increased energy efficiencies?
Is discounted power & heat
of interest to you?
Do you prefer a zero-capex option?
Is the long-term security
of supply important?
Would you like O&M to be
included in the power price?

Decentralised energy
generation with
Combined Heat and
Power (CHP) units

F

or some organisations it’s a mandatory requirement - for
example, those that meet the Streamlined Energy and Carbon
Reporting (SECR) criteria - and increasingly it’s becoming an
expectation within supply chains.
Calculating emissions is an essential step on the pathway to
your carbon reduction journey and ultimately, becoming a net zero
business. But knowing where to start can be hard.
That’s why Drax have created their Guide to Carbon Reporting,
helping to make a somewhat complicated and convoluted process,
straightforward. With their practical step-by-step guide, you’ll be
able to comply with SECR guidelines and execute your organisation’s
reporting with confidence.

EXPECT TO FIND:
•

What a carbon footprint is and why you should be reporting
on it

•

How to calculate your organisations carbon footprint,
including your Scope 1 and 2 greenhouse gas emissions

•

How to comply with Streamlined Energy Carbon Reporting
(SECR) and other guidelines

•

How to evaluate your carbon performance, set reduction
targets and start the positive actions towards becoming a net
zero organisation

www.4-cleantech.com
info@4-cleantech.com
07565 948686
“A Power Purchase Agreement from
4CleanTech enables your company to
enjoy all the benefits of a CHP without
having to invest or having to pay for the
maintenance and service of the machine”
- Günther J. Schulz, Director 4CleanTech

Download the guide at: https://energy.drax.com/insights/
guide-to-carbon-emission-reporting/
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A QUICK GUIDE TO THE
NET ZERO PLAYBOOK
The Cabinet Office recently launched its Net Zero
Estate (NZE) Playbook to reduce carbon emissions
from public buildings. Here, Priva looks at what it
means for Britain’s biggest property estate.
WHAT IS THE NET ZERO
ESTATE PLAYBOOK?
The Net Zero Estate Playbook
offers guidance and best practice
on how the public sector can reduce
carbon emissions from its buildings.
It has been written to help property
professionals understand the current
emissions and energy use across their
portfolios and steps they need to
take in designing and implementing
solutions and how to monitor emissions
in the transition towards Net Zero.

WHO CAN USE THE
NET ZERO ESTATE
PLAYBOOK?
The Net Zero Estate Playbook can
be used by anyone responsible for
the management of a government
property, including offices, hospitals,
prisons and job centres.

IS THE NET ZERO ESTATE
PLAYBOOK JUST FOR
NEW BUILDINGS?
No, the guidance can be applied to
both existing and new properties. The
playbook provides advice on how to
minimise emissions from maintenance
and repair projects, retrofitting
buildings, major refurbishment
projects and new build construction.

WHAT TARGETS IS
THE GOVERNMENT
WORKING TO?
The public estate accounts for 2%
of the country’s total building-related
carbon emissions. The Net Zero Estate
Playbook has been designed to support
existing government policies for
achieving Net Zero emissions by 2050,
including the 25-Year Environmental
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Plan, the Greening Government
Commitments, and the Net Zero
Strategy. By using the guidance, the aim
is to work towards a target of delivering
a 78% reduction in emissions by 2035.

WHAT DOES THE
NET ZERO ESTATE
PLAYBOOK MEAN FOR
BUILDING SERVICES?
The Net Zero Estate Playbook will
ensure there is a consistent approach to
delivering carbon reduction and using
greener building materials and products
– such as including heat pumps,
solar, low carbon heating and energy
efficiency, and LED lighting - across the
government estate. However, noting
that different buildings need different
solutions, the playbook has a technology
neutral approach. In order to find the
right solution, property professionals
are urged to carry out detailed
assessments before implementing
low-carbon improvements.
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BAXI RELEASES NEW COMMERCIAL
GUIDE TO HYDROGEN FOR HEAT

B

axi Commercial Solutions has released
a new educational guide for the
non-domestic sector that aims to
debunk the myths surrounding hydrogen
for heat and provide a timeframe for the
anticipated transition to this greener gas.
Entitled ‘Your guide to
hydrogen for heat’, the report:
• Sets out the potential for hydrogen
to become one of the central pillars
of decarbonisation in the UK for
the commercial sector, along with
electrification and heat networks
• Presents a timeline of how the
transition from natural gas to
hydrogen is likely to unfold
• Provides a succinct definition and
distinction between hydrogen
boilers, hydrogen-ready boilers
and 20% hydrogen boilers
The concise guide aims to arm
businesses and organisations with the
necessary facts relating to hydrogen
that will assist them in meeting heat
demand in their buildings more
sustainably with future-ready solutions.

Andy Green, Technical Director at Baxi
Commercial Solutions, said: “Speaking to our
customers, we know there is a widespread
desire to make efficiency improvements
wherever possible to drive down emissions
and operational costs in buildings. But
following the recent hype about hydrogen,
many want greater clarity on the achievable,
future-proof options that are available now
to help bring their buildings up to code.
This is particularly the case in the UK’s
more challenging, harder-to-heat buildings
where heat pumps might currently not be
an option – but boiler replacement is.”
Baxi is one of only a few manufacturers
to have developed a hydrogen boiler and is
working closely with UK Government to trial
hydrogen boilers in a number of projects.
“Our aim,” Andy continued, “is to help
equip specifiers, contractors, FMs, energy
managers and building operators with the
necessary information so that they can
make the right choices at the right time and
be assured of a future-ready installation.”
The launch of the guide follows the
announcement that Baxi Commercial

Solutions has secured independent
certification of the ability of its Remeha
Quinta Ace and Gas 320/620 Ace boilers
to operate on a 20% hydrogen blend. The
introduction of 20% hydrogen into the
UK gas network is expected to be the first
step in the transition to greener gas.
‘Your guide to hydrogen for heat’ is
available now for free download at www.
baxiheating.co.uk/exclusivecontent

WILL THERE BE
UPDATES TO THE
NET ZERO ESTATE
PLAYBOOK?
Yes. In publishing the Net Zero
Estate Playbook, the Cabinet Office
recognises that decarbonisation will
not happen overnight and change
needs to be delivered over time.
Therefore, the guidance will be
updated at regular interviews as new
information on improving building
performance becomes available.
The full guide can be downloaded
from https://assets.publishing.
service.gov.uk/government/
uploads/system/uploads/
attachment_data/file/1035417/
Net_Zero_Estate_Playbook__1_.pdf
https://www.priva.com/

The UK's first P2P energy
exchange connecting
renewable generators
directly with corporates
and public sectors

UrbanChain.co.uk
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OPINION

OFGEM –FIT FOR PURPOSE?
Roger Low, FEMA MEI Chartered
Energy Manager, Consultant Energy
Manager, Speedwell Energy Services

WHAT IS OFGEM’S PURPOSE?

APPOINTMENTS

It’s a question that nobody seems to have
asked since it’s inception as an organisation.
It’s had multiple parents, DTI, Department
of Energy, DECC and now BEIS; and it covers
multiple energy related laws and Government
policies, some of which are contradictory.
It supposedly is meant to protect
energy consumers, but it has manifestly
failed in that regard. Energy prices keep
going up, even when the fuel prices are
going down, a badly thought out and
poorly set up smart meter programme that
is slowly turning into a car crash of epic
proportions and the fact that as a country
we are now a net importer of energy.

The Directors and governing body could
be recruited via open competition similar
to the civil service, rather than appointment
by cabinet office, reviewed and confirmed
by the select committee and with the
members given a guaranteed contract
term to prevent political interference by
affecting career paths. The new body and
staff to have mandated tasks and targets
set by parliament via legislation, and the
directors and governing body answerable
to a parliamentary select committee.
The need to ensure that the directors are
technically competent could be embedded
in the legislation, via requiring them to
belong to a recognised energy institute or
association, to enable them to work with
the energy companies from a position
of industry knowledge. This would allow
them to deal with the energy companies,
without issues on jargon or practice; and
to prevent industry influencing them,
exclude anyone from applying for the posts
if they have worked for the big six, and
preclude them from ever working for them
in the future, so that they have nothing to
gain by colluding with the companies.

WHAT IS NEEDED?
The body is controlled by Government via
appointed directors and cabinet office policy,
making it a politically influenced organisation,
which due to past and present government’s
policy of regulation reduction in some parts
and poorly thought out laws in others, and
intermittent meddling, is guided by political
expediency rather than technical need.
The most obvious thing would be to
put the organisation on the same level
and arrangement as the Bank of England,
with an independent governing body
answerable to a parliamentary select
committee, removing political affiliations
and influence; this would also make things
simpler for Government by reducing their
need to maintain the body as it could be
funded by a levy on the energy suppliers
and transmission bodies, and reducing
their need to officiate over regulations.
The new OFGEM would be established
by legislation, similar to the Health and Safety
Act, which permits one law to run multiple
regulations, so that all of the varied energy
related laws could be amalgamated into this
single act as regulations. Simplification of
the laws and regulations, less red tape and a
single body to administer them in the most
efficient manner - which seems to meet the
present Government’s publicly stated policy.
The new OFGEM could work to
mandates established under the act and
deliver them in the way they feel is the
most efficient, cost effective and technically
desirable, I also include under this the
nuclear energy programme, as this has
been politically driven from the start with
costly and unnecessary consequences.
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MANDATES
These should be established by
parliamentary act, and reviewed by the select
committee as needed, such as ensuring the
lowest possible energy pricing for consumers
whilst meeting the financial need to maintain
and upgrade energy supplies, meet emission
reduction targets agreed under treaty, and
develop a sustainable and as much as is
feasibly possible self-supplied resource
to reduce the impact of international
prices and conflicts on national needs.
At the end of the day, the new OFGEM
and enabling act and regulations would be
geared to deliver a sound and sustainable
energy supply to the country, which is
technically, environmentally and financially
sustainable with an emphasis on future
need. And to answer what is wrong with
the present system, I will list a few things:
Smart meter roll out, £11 billion,
and has delivered less than half of its
target to date, with serious issues over
the technology, which the SMETS2
roll out is attempting to rectify.
The new nuclear programme, long
overdue, massively overpriced, economically
unviable, environmentally unsupportable; and
with the rapid development of renewables,
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storage and more energy efficient systems,
rapidly becoming redundant before a
single kilowatt has been generated. Made
worse by the fact that the Hinckley C
design has issues, like not working, the
EdF site at Flammanville, the Finnish site,
both not working, and the only working
one at the Chinese site of Taishan has
had an explosion and is out of action.
Would the Hinckley C project have got
past a politically independent and technically
knowledgeable body such as proposed?
And now EdF are playing the same act of
repeatedly threatening to pull out without
more and more subsidies and price
guarantees, over the Sizewell C project; and
appear to have won, with the Government
giving them a nice New Year present of £100
million pound to help, along with the right to
start charging generation fees during build!
Overly complex laws and regulations
that choke off development, just look at
the issues of hydro-electric projects, the
sheer complexity and red tape has killed off
perfectly feasible and desirable projects.
Sudden kneejerk changes in legislation
that is ill thought out, and damaging
to industry, such as the accelerated
drop off of the FiT programme. How
many PV companies bit the dust after
that? And surprisingly (Not) the carbon
emissions UK wide are going up again.

Get your organisation seen,

OPINION

go green

CONCLUSIONS
My proposed idea would meet the
Government’s stated aim of reducing red
tape, it would take the political element out
of energy supply and leave the government
to deal with other issues. The new body
would be answerable to parliament, who
would set up the mandated tasks, and
leave the body to deliver these in the
most cost-efficient manner deemed best
by them, based on industry knowledge
and with the express aim of ensuring
that the consumer, both commercial and
domestic, is provided with a secure, value
for money and sustainable energy supply.
It would allow the body to alter
regulations as needed, without recourse
to new legislation, making it quicker and
ultimately cheaper. And it would allow them
to use best industry practice and experience
to achieve these goals, without interference
from vested interests that would benefit
financially from affecting governance.
Is this politically shocking? Would it
shake up the industry? Would it be a game
changer? Would it deny the jobs for the boys
culture that is prevalent in these quangos?
I say yes to all these questions, but we
need these changes and soon. https://www.
linkedin.com/in/roger-low-92375465/

There’s an easier way to achieve your sustainability targets and it
doesn’t have to cost the earth.
The biggest and simplest thing you can do to green up your organisation
is to switch to truly 100% renewable electricity and carbon neutralised gas
with Ecotricity – Britain’s greenest energy company. An average business
using 30,000 kWh would reduce its carbon footprint by 6 metric tonnes
simply by switching to us.
We’re not for dividend, so we invest our profits back into building more
sources of renewable energy, including wind, solar and the UK’s first
geothermal contribution to the national grid.
We can also help your organisation operate more efficiently and cut your
carbon footprint even further. From smart meter technology to generating
your own green energy and more, we’re here to help.

Get a business quote at ecotricity.co.uk/business
Alternatively, call us on 0345 600 1994
or email business.sales@ecotricity.co.uk.

Get your free guide to
going green
Want to save your business time and
money as you work towards a Zero
Carbon future? The Ecotricity Guide
to Going Green tells you everything
you need to know about making
your business more sustainable, with
practical advice on energy savings,
transport, operations, and much more.

Download now

ENERGY MANAGER MAGAZINE • MARCH 2022

9

OPINION

BUILDING A NET ZERO FUTURE
REQUIRES TEAM EFFORT
Organisations across
the private sector are
increasingly ranking
sustainability as their
number one business
priority but without
public and private
partnership and
collaboration, ideals will
fall flat. Jamie Cameron,
Director of Digital
Solutions at Johnson
Controls UK&I explains.

T

he firing piston in the race to
decarbonisation has sounded, but it is
not a prize to be won by a single runner.
The fate of the planet rests on a team
effort as the world looks to governments
and businesses for decisive leadership and
demonstrable action. It is now crucial for the
public and the private sector to come together
to drive meaningful emissions reductions by the
end of this decade to avoid the disastrous effects
of climate change and seize the upside economic
opportunities for all. These include efficiency,
capital, and even greater employee happiness and
engagement – not to mention a planet fit for living.
The overwhelming majority of companies
see clear competitive advantage from their
sustainability focus and the goal of achieving net
zero carbon. They now need their public sector
counterparts to support and enable this vision.
However, new research has found that to
accelerate decarbonisation efforts, there are
still barriers that must be overcome, but also
huge opportunities to engage. Companies must
align with stakeholder demands, collaborate
with partners on transparent sustainability
roadmaps and effectively measure the progress
of sustainability initiatives. It means more needs
to be done before we make significant headway.

UNDERSTANDING PRIVATE
SECTOR PRIORITIES
This new research confirms that business
leaders see sustainability as the number one
business priority for this year. They understand
that increasing investments in sustainability
initiatives can improve business efficiency,
reduce harmful environmental impacts,
and address urgent climate challenges.
In fact, 86% have a long-term goal for reducing
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carbon emissions by 2025 or earlier.
By investing in decarbonisation efforts,
companies hope to attract customers who
share similar environmental values while
also addressing the needs of investors.
Companies at every maturity level
report have realised or expect to realise
a variety of benefits, with more than 9
in 10 of sustainably engaged companies
seeing benefits in the form of improved
efficiencies, improved compliance
and employee recruitment and/or
retention and reduced waste (90%).
More than 8 in 10 companies
report benefits in the form of improved
brand reputation, decreased costs and
revenue growth. The bottom line is
that by in large, the private sector no
longer needs to be convinced of the
worth of sustainability. But frameworks
are required to help them reach it.

SURMOUNTABLE
HURDLES
Although organisations recognise the
benefits of implementing sustainability
practices, many companies don’t know
where to start in preparing for critical
business transformations. For example,
more than half of businesses hope to
reduce energy consumption in their
buildings by 2024 or earlier but lack
alignment around what metrics need to
be tracked and how. Businesses need
solutions to help them keep on track with
commitments. ESG reporting software,
for example, is just one technology that
can effectively measure progress.
From reporting requirements to
investment in R&D, subsidies and
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Because insight beats hindsight

incentives to procurement powers, the
public sector has a huge role to play in
encouraging and enabling businesses
to track emissions. Without data we
are unable to measure progress or
provide examples of best practice.
But all of this is nothing without
strong leadership. Nearly 40% of
respondents believe their organisations
have a shortage of internal expertise,
preventing them from tracking their
carbon footprints effectively. Education
plays a massive role in preparing the
workforce of the future for the Net Zero
economy, while public sector leaders
themselves must be vocal and amplify
sustainability skills as key to success.

A ROADMAP OF
PARTNERSHIP
The recent COP26 Climate Summit
brought together world leaders,
academics, business executives and others
to create a roadmap to decarbonisation.
This can’t be done without companies
aligning priorities to the demands of
stakeholders, working with partners
to develop transparent sustainability
roadmaps, and identifying metrics and
adopting tools to measure progress.
The journey starts with
decarbonisation advisory services and
moves through assessment of digitally
enabled environments, infrastructure
efficiency, renewables, and clean energy
procurement, through to certification and
impact measurement. At each stage public
sector support, guidance and cheerleading
will be required to maintain the race
momentum. www.johnsoncontrols.com

It is estimated that over 40 million people worldwide are suffering modern slavery with
just under 25 million in forced labour. These figures demonstrate that modern slavery
continues to impact many people globally and highlights the need for businesses to
ensure the ethical treatment of people in their direct employment, and those working
within their supply chains.
Our Ethical Employment Trends Report is compiled with anonymised
data from 1,368 confidential worker interviews and 48 management
system audits over the last year and it highlights trends on eligibility
to work, wage deductions and terms and conditions of employment.

Download your copy to learn more.
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I

f you’re responsible for your site’s
air conditioning plant, you’ll know
that if it has a problem, you have
a major headache on your hands.
Whether in an office, school, university,
shopping centre or hospital, HVAC
(Heating Ventilation & Air Conditioning)
equipment is mission critical. If it
goes down, your business suffers.
The Coronavirus pandemic, along
with rising levels of air pollution, has
put IAQ (Indoor Air Quality) on the map,
and HVAC is so important to ensuring
not only comfort, but also health and
safety, in occupied buildings. Maintaining
air exchange rates and ensuring air
supplied into a building is filtered is
now an expectation on building owners
and people are becoming increasingly
cognisant of the criticality of a properly
maintained and operated HVAC system.
So, HVAC is a critical component of a
building’s infrastructure. Unfortunately,
it is also one of the most expensive to
run. Typically, the electricity required
to run a HVAC system represents
40% of a building’s total energy
cost, a significant percentage.
However, HVAC systems are also
complex. A typical system usually
consists of a chiller, producing cold
water that is then used to cool air that
is brought in to a building via an Air
Handling Unit (AHU). The AHU filters
and conditions the external air, then
distributes it to the building spaces via
ducts, diffusers and indoor fan coil units.
The many variables involved in a HVAC
system, like water temperatures, system
pressures, valve positions, room set
points, ambient temperatures
and pump settings,
can wildly vary the
amount of energy
consumed.
Effective
management
and
maintenance
of such
systems is key
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to ensuring they run as effectively
and efficiently as possible.
Energy Managers / Facility Managers
have a lot on their plates, this is
no secret! But they have a helping
hand in today’s age of connectivity
and digitisation… software.
Software has long been mooted as
the silver bullet for overworked energy/
facilities personnel. The proliferation of
building management systems (BMS)
across the built environment means
these people can supposedly spend
most of their time indoors, sat in front
of dashboards tapping keyboards rather
than on cold rooftops tapping pressure
gauges, safe in the knowledge that they
have full visibility of their HVAC systems.

BUT…
Most building management systems
tell you what’s going on, without telling
you what’s really going on. They will tell
you your water temperatures, system
pressures, valve positions, room set
points, ambient temperatures and
pump settings, without telling you what
they mean. Data is nothing without
intelligence. To measure is to know,
but to analyse is to understand.
Airedale is the largest manufacturer
of HVAC equipment in the UK. We also
have one of the largest service teams…
and they’re very busy. Mechanical
equipment, operating outdoors
and operating non-stop, will suffer
breakdowns. It’s unavoidable.
The symptoms of a full breakdown
can be devastating to your site and
your maintenance budget. But
as with people, the smaller
symptoms often start
before the main ones
hit; a runny nose, a slight
fever, a cough in people.
Elevated energy use,
pressure fluctuations and
performance drops in
HVAC. These tell-tale signs
are often undetectable to a
human looking at BMS dashboards
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or monitoring dials and meters.
One of the big issues with chillers
especially is refrigerant leaks. Refrigerant
is costly, both in terms of price per kg and
often cost to the environment. R410A,
a commonly used refrigerant in HVAC
systems, has a global warming potential
over 2,000 times that of CO2. Gas has
a way of escaping sealed mechanical
systems; braised joints can degrade over
time, valves and connections can become
loose, coils can degrade. If your chiller
loses refrigerant, its performance will start
to suffer and it will become less efficient
as refrigerant levels drop. Unfortunately,
this initial drop in performance can be
un-noticeable to the human eye, until
levels reach approximately 80%. At
this point performance will be so badly
affected that building staff will almost
certainly notice and the chiller may well
completely break down. At this point,
the damage has been done and you are
looking at an expensive repair bill, not to
mention an increased energy bill from
the time the machine started leaking.

SO WHAT IS THE ANSWER?
The solution is to go one layer deeper
with your software systems, to analyse
instead of monitor. To predict instead
of report. It is to couple software with
HVAC knowledge and leverage data
science in the form of machine learning,
to detect small drops in performance,
compare data with field experience and
identify problems before they manifest
into outages / expensive failures.
If this all sounds expensive, it doesn’t
have to be. The advancement of the
internet of things (IoT) in recent years
has seen sensor technology become
more affordable, connectivity options
increasing and analytics becoming
more accessible. ‘Software as a Service’
(SaaS) business models have evolved
to deliver flexible options to clients,
with up front costs reduced in favour
of subscription fees that allow budgets
to be matched with pay-back periods.

REFRIGERANT LEAK DETECTION

HOW IT WORKS
A gateway is added to the
equipment allowing it to collect data
from the unit controller and transmit
this over a secure internet connection
(provided by a built in modem or SIM
card) to a remote cloud server.
Connected units will be analysed
for performance utilising a variety
of algorithms and machine learning
techniques. If a drop in performance
against operating conditions is
detected, this will act as an early
warning system for the customer/
maintenance team to investigate
further. Early intervention can prevent
prolonged periods of higher energy
consumption and eventual breakdown
and all the costs associated with that.
The system will judge the unit’s
performance on a variety of factors – for
a refrigerant based cooling system like
a chiller, superheat, sub-cool, suction/
head pressures and water flow/airflow
are all analysed for deviations against
“normalised” behaviour, however
the overall output of the unit such
as cooling duty/capacity, efficiency,
power consumption against its
operating conditions are all considered
instantaneously and over time as well.
The system will use all this data to
recognise “failure patterns” and warn
the user of a potential failure before it
happens. For example, a gradual increase
in power consumption could be normal
if the unit is working against an increased
load over time, for example as a building
fills up on a warm day. However, paired
with other indicators such as a gradual
change in normal system pressures, this
could indicate a breakdown is imminent.
Information is transmitted to the user
via a secure dashboard, accessible via
the internet on desktop or mobile. Alerts
can be configured to be sent to multiple
email addresses and live data as well as
historical can be analysed and reported.

 Refrigerant leaks are inevitable in pressurised machines like
chillers. Unfortunately, they can also have a huge impact on
both cost and the environment.
 A 30% leak of R410A refrigerant on a 500kW scroll chiller
will cost approximately £5500 to repair (reclaim refrigerant,
fix leak, re-gas)
 The leak of the gas into the atmosphere will result in a
global warming effect equivalent to 36.3 tonnes of CO2.
 It will result in an annual increase in the chiller’s running
costs of 20%
 With Airedale Cloud DIagnostics, the system has you
covered, saving you money and significantly reducing the
impact of your operations on the planet at the same time.

impact, operational impact and overall
cost savings to the end user. The ability
for connected units to be able to learn
from and compare against each other
utilising intelligent unit modelling means
that the performance analysis techniques
continually improve and get stronger
over time. In our tests we have been
able to detect refrigerant leaks as small
as 5% of the total refrigerant volume.
Energy / Facilities Managers could
be forgiven for thinking “not another
software system”, but as HVAC grows
in importance and machine learning

Relationship between annual
running costs and refrigerant
leakage
% INCREASE IN ANNUAL RUNNING COST

HOW MACHINE-LEARNING
DIAGNOSTICS CAN KEEP
YOUR AIR CONDITIONING SYSTEM
HEALTHY AND SAVE YOU ENERGY
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continues to be pervasive, it is natural
that large capital and operational
investments like chillers and air handlers
require extra layers of protection that
a standard BMS cannot provide.
Leveraging technological
advancements with evolving business
models like SaaS mean investment
decisions are more straight forward,
with investment spread and payback
periods easy to quantify.
For more information look up Cloud
Diagnostics on www.airedale.com

REFRIGERANT LEAK
DETECTION
As mentioned above, catching
refrigerant leaks earlier by detecting
small losses in performance or changes
in the power profile, delivers huge
benefits in terms of environmental

The above dashboard displays the analysis result of one chiller where refrigerant was
temporarily removed from one of the circuits. The machine learning algorithm compared
the telemetry received from the chiller against a pre-learned model and correctly detected
numerous anomalies on the chiller’s behaviour. Once the test was completed, refrigerant
was then reintroduced in the chiller. The algorithm responded to this and no longer detected
anomalous data.
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HEATING

IS YOUR HEATING SYSTEM
BAD WEATHER READY?
Shane Arnold,
operations director,
Heating at JLA

G

overnment guidance is now
encouraging businesses to
move work back into their
office spaces instead of working
remotely. As people make their
way back to their usual work environments,
there are several things to consider, such
as the boiler, which may not have been
serviced, or even operational, for months.
In addition, the last few months have
been very cold, averaging at around 4°C
with frequent extreme weather conditions.
For example, Storm Eunice and Franklin,
which brought strong, damaging winds
and heavy downpours of rain in parts of
the UK, the likes of which may have caused
major damage to heating systems. As the
cold temperatures increase strain on these
systems, many businesses could soon
experience damaging breakdowns and
hefty bills if equipment needs replacing, as
well as ongoing complications if these office
spaces are not operating at full efficiency.
Preserving energy and keeping
costs down are essential components
of budget management and the
journey towards net carbon zero. With
this in mind, let’s take a closer look
at top tips on how energy managers
can maintain their heating systems
following these colder winter months.

1. H
 AVE YOUR OFFICE
HEATING CHECKED
AND SERVICED
If businesses have recently moved
operations back into the workplace,
it’s critical to have the boiler checked.
Inactivity, combined with continued
poor weather conditions, could have
caused any number of faults, or reduce
the chance that the heating is running
as efficiently as it should be.
Carrying out a boiler health check
is the best way to determine how fit
for purpose the system is, and this
service can be performed easily by
a qualified, gas-safe engineer.
Signs that your boiler needs servicing
can include a noticeable, sharp drop
in temperature, unusual noises, or an
unexpected rise in the heating bills. These
are all signs that the heating has developed
a fault, or that it is simply not working as
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SAVING
ENERGY
IN STUDENT

effectively and efficiently as possible.
Having it checked can therefore save
time and money by avoiding having to
repair a broken-down boiler, and it can
give peace of mind that the facility is still a
suitable and safe operating environment.

2. U
 PDATE OR REPLACE
OLD BOILERS
WHEN POSSIBLE
Sometimes when a boiler is old,
outdated or simply unfit for use, the only
realistic option is to update it with new,
more efficient parts, or simply replace it
altogether. After having a ‘health check’ or
service, it should be obvious how well a
boiler is doing and if it’s time for a change.
While it’s true that replacing boilers
can be a costly and time-consuming
job, in the long run, it can be more
cost-effective and can prevent several
potential unexpected charges, especially
if there have been consistent and
frequent repairs to existing systems.
Colder months are when a boiler
is most at risk of failure or damage,
since it’s the time of year when it’s used
the most and is often put back into
service without even the most basic
recommissioning, maintenance or safety
checks. Therefore, it is better to have
peace of mind that the heating system
is up to date and working as it should
be, not only from a cost perspective, but
from a health and safety perspective too.

3. CONTINGENCY
PLANNING
For the times when disaster does
strike, it’s vital to have a plan in place.
Having an agreed process covering
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situations where heating and hot water
go offline should be considered a
business-critical move. If there is no hot
water, consider the COVID-19 risk, as
employees or members of the public
using the facility will not be able to wash
their hands properly, as well as there
being a general workplace wellbeing
issue for on-site staff and visitors.
Whether a business has an on-site
engineer readily available or needs
to call for one to come out and help,
finding and fixing a fault can be timeconsuming, disruptive and costly.
While it may not be enforceable
by law, welfare regulations do identify
running water, both hot and cold, as a
facility that should be provided, unless
it is clearly unreasonable in terms of
time, trouble, cost and physical difficulty.
Therefore, while the workday can
still continue in the event of a boiler
breakdown, it should still be considered
a fundamental priority to get equipment
up and running as soon as possible.
Winter months, and the poor weather
conditions they bring, can create a lot
of issues, which can make it one of
the most difficult times of the year to
conduct business effectively. Maintaining
heating systems, checking they are
appropriate for the required task and
carrying out precautionary checks and
routine maintenance prior to potentially
harmful weather, can help to reduce the
risk should heating systems break down.
Considering the effect the cold can have
on boilers, having plans in place to deal
with a crisis is an important and arguably
business-critical move to ensure business
can run as usual. https://jla.com/

ACCOMMODATION

FOR 25 YEARS
Since 1997 we have been helping accommodation providers to avoid excessive use of heating energy
by occupants that are not directly subject to the cost.
The balance of cost and comfort is delicate, but our controls make it easy to maximise energy savings
and provide environments that are conducive to study, by simply not using energy unnecessarily.
Visit our website to find out more about how we cleverly, but simply, control energy use.

1997 - 2022

Central control

Local control

PrefectControls.com
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WHY FUTURE PROOFING
HOT WATER SYSTEMS
SHOULD BE A TOP PRIORITY
FOR ENERGY MANAGERS
Recently published updates to Part L of
Building Regulations will enforce tighter
water heater energy efficiency standards
from June 2022. Energy managers should
start planning now for the changes ahead,
says Rob Erwood, Specification and Sales
Director at Baxi Commercial Solutions

20% MORE EFFICIENT

O

n 15 December 2021,
the government
published updates to
Approved Document L
of Building Regulations
relating to the conservation of fuel
and power in existing non-domestic
buildings. One of the changes relates
to stricter thermal efficiencies for
domestic hot water systems.
From 15 June 2022, direct-fired water
heaters must achieve a minimum heat
generator seasonal efficiency of 91%
(GCV) for natural gas and 92% (GCV)
for liquefied petroleum gas (LPG). For
indirect-fired water heaters, the minimum
heat generator seasonal efficiency is set
at a minimum seasonal efficiency of 91%
(GCV) for both natural gas and LPG. The
tighter standards apply to both existing
and new non-domestic building stock.
The uplift is part of the government’s
roadmap to help the UK move towards its
net zero target by 2050 and represents
an important step towards more energyefficient existing non-domestic buildings.
Given that hot water is a critical
service, what will these changes
mean for organisations?
Many buildings, including hospitals
and leisure centres, rely on direct-fired
water heaters to provide an efficient
means of delivering large volumes
of sanitary hot water in a short time.
And currently, many still rely on
non-condensing water heaters.
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At present, there is the opportunity
to carry out ‘like-for-like’ non-condensing
water heater replacements when the
existing equipment comes to the end of
its serviceable life. The advantage of this
‘easy fit’ approach is that, as no major
work is involved, the appliances can be
replaced quickly with minimal disruption
to the daily operation of the building.
But this option will soon disappear
for the vast majority of cases. For this
reason, we would encourage energy
managers to plan ahead now to
future proof their hot water system.

First, let’s consider the benefits
to be gained from the government’s
move to rule out non-condensing water
heater replacement in existing buildings.
Condensing water heaters are up to
20% more efficient than non-condensing
models. Models like the Andrews Water
Heaters ECOflo and MAXXflo EVO, for
example can achieve near maximum
gross efficiencies of up of 98%.
Switching to more energy-efficient
condensing water heaters will help
organisations make vital progress
towards achieving their environmental
commitments. When managing more
than one site, it follows that the greater
the buildings’ demand for hot water,
the greater the energy, carbon and
cost savings from the upgrade.
The shift to condensing technology
also encourages a reassessment of the
building’s hot water requirements. Many
organisations will have experienced
changes in building occupancy and
energy usage in the last two years or
so. Ultimately, the revised calculations
could point to a smaller water heater
now being required, which would
reduce both initial capital expenditure
and longer-term running costs.

PLAN AHEAD
But here’s the caveat. While
the move from non-condensing to
condensing water heaters can and
should be relatively straightforward,
certain factors, such as flueing and
condensate arrangements, may
require advance consideration.
By planning now to future proof
their hot water systems, energy
managers can protect their businesses
and organisations and avoid the risk
of costly and extended downtime.
Government guidance states that in
very exceptional circumstances, where
condensing water heater replacement
is deemed not suitable or practical by

the Building Control Body, a minimum
seasonal efficiency of 80% for gas, or 79%
for LPG may be used. However, even on
the few and far between projects where
exemptions may apply, forward planning
is essential to avoid any risk of censorship
from the Building Control Body.
So where to start? One of the
simplest approaches is to implement a
robust asset management programme.
By conducting regular condition surveys
and inspection of plant room assets,
energy managers will be able to prepare
for future change, schedule future
upgrades and replacements, and budget
ahead. Not only will this simplify the
replacement process, but it will ultimately
help protect the company coffers.
What’s more, with a proactive asset
management programme in place,
planning the company pathway to
improved sustainability will also be easier.
In many older buildings, the
decarbonisation challenge may seem
huge. But taking a phased approach
to refurbishment is an achievable
means of meeting longer-term goals.
Upgrading from non-condensing to
highly efficient condensing water heaters

– a key remaining ‘low hanging fruit’
option – is a significant first step that
will help bring the building up to code.
A natural progression, budgets
permitting, would be to integrate
low carbon air source heat pumps
with condensing water heaters in a
hybrid system to achieve a greater
reduction in the carbon footprint.

DON’T GET CAUGHT OUT
At the end of the day, no organisation
wants its building to be left with no
hot water supply. And with the new
minimum efficiencies set to be enforced
in just three months, the clock is ticking.
That’s why we would urge energy
managers to proactively start future
proofing the hot water system.
At Baxi Commercial Solutions, we
look forward to supporting organisations
with site visits, sizing calculations and
help in ‘triaging’ the hot water system,
so that the most appropriate hot water
solutions and routes to increased
sustainability can be achieved.
Andrews Water Heaters is
part of Baxi Commercial Solutions.
andrewswaterheaters.co.uk
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Power & Energy
Logger

Bridge the energy gap between today and tomorrow.
Increase energy efficiency and reduce your costs.
Our future energy needs are changing and businesses need
to improve their energy efficiency. You can reduce required
power generation, save money and increase productivity.

25 YEARS STUDYING
DEGREES C!

W

hile Harry Potter left
platform 93/4 from
King’s Cross to begin
a new chapter at
Hogwarts, freshers
arriving for their first year at university
would also be settling in. Enjoying a £1.82
pint of lager, listening on their discman
to Elton John’s number 1 Candle in the
wind, a tribute to Princess Diana who
had died in August that year - 1997.
This was an age before social
media, when it would cost you
10 pence to send a text!
But Steve Jobs re-joined Apple, and
was formulating plans for iMac, iPod,
iPad, iPhone et al, and that would change
our relationship with technology forever.
The UK elected New Labour in
May. Tony Blair promised to deliver
his parties top three priorities “Education, Education, Education”.
Students predominantly lived in
halls of residence or houses for multiple
occupation (HMOs), many with the
atmosphere of a hostel and invariably
too cold or too hot. New Labour
promised that ‘things can only get
better”. As part of a major programme
to improve student accommodation in
York, the University signed a deal with
a telecoms provider to fit phones in
all student rooms, bringing with it the
potential for dial-up data services!

How times have changed
in just 25 years!

thousand more rooms controlled
locally using their ecostat2 range.

Prefect Controls was founded in
1997. Its target market centred around
commercial providers of rooms, student
accommodation, hotels etc, where the
excessive use of heating energy by
guests, who were not subject to the
direct cost, was a real problem. The
market requirement was clear, a range
of controls that would provide access to
adjustment by the guest, while behind the
scenes the business owner had overall
control of the temperature and time
set points. This strategy of identifying
the need of both guest and business
owner has enabled Prefect Design
Engineers to develop a full range of space
heating controls from standalone (local
control) to a fully centralised system.

“Our products make it easy for
accommodation providers to maximise
energy savings by simply not using
energy unnecessarily”. Glen continues.
“We consider ourselves to be a problemsolving company and utilise the latest
technologies to help customers
resolve the issues they have. This
has developed from straightforward
temperature control to the monitoring
for unusual levels of humidity,
decibels, light and CO2, any of which
can make a room an uncomfortable
living and studying environment”.

As Glen Golding, Managing
Director at Prefect says, “Throughout
our development, keeping to our
original brief – “Clever but simple”
– has always been at the forefront
of our minds – from the design
process through system installation
and on to end user experience”.
From what is now considered a
very basic timer control, installed in
400 rooms at the University of East
London, Prefect has more than 30,000
rooms connected through Irus, it’s
central control system, and many

Outside the student bedrooms,
Prefect also control hot water, detect
leaks, sense when fire doors are opened
and ensure hobs cannot be left on
when the person using the cooker is
distracted and leaves the kitchen.
With universities working overtime to
meet net zero targets by 2030, Prefect
are in greater demand than ever. Glen
concludes, “What we are doing today
is a far-cry from where we started. 25
years has seen a lot of changes in how
student accommodation is considered
by providers, and we have been very
fortunate to have ridden the two waves
that are, the proliferation of excellent
quality rooms, and the necessity to
control and conserve the use of energy”.
www.prefectcontrols.com
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Gain a competitive advantage now with the PEL 103.

The key to a
reduced carbon
footprint & improved
energy efficiency.
Measure and monitor power usage.
Identify inefficiencies and out of hours use.
Discover power factor, phase balance and
harmonic issues.

Contact us to learn more

|

|

CHAUVIN ARNOUX UK Ltd 125 YEARS IN BUSINESS 30 YEARS IN THE UK
1 Flagship Square | Shaw Cross Business Park | Dewsbury WF12 7TH | T: 01924 460494 | E: info@chauvin-arnoux.co.uk

MONITORING & METERING

MONITORING & METERING

CONVENIENT VERIFICATION
OF DATA CENTRE
POWER QUALITY

P

roblems with the electrical
supply in a data centre can
have far-reaching and hugely
expensive consequences.
Because of this, back-up
power systems are invariably provided,
ranging from uninterruptible power
supplies (UPSs) to standby generators.
But the provision of these systems does
not in itself guarantee that the quality
of power received by the data centre
equipment will be adequate to ensure
correct operation under all conditions.
In particular, there is always a possibility
that switching from the mains to standby
power could introduce transients, voltage
swells, voltage dips and other problems.
The data centre’s power systems
are, of course, designed to guard against
the occurrence of such problems but, as
part of the commissioning process for
every new data centre, it is nevertheless
essential to show that the power quality
measures adopted do, in fact, perform as
expected and planned. And the only way
to do this is with comprehensive testing.
HPES Technical Solutions Limited
(HPES), a company with wide experience
of working with back-up power systems
in a variety of environments, was recently
contacted to provide such testing in a
large UK data centre that was nearing
completion. The incoming operator of
the data centre needed a large amount
of data to be collected to provide
assurance that the power systems

were fit for purpose and could be
relied upon to provide clean power
under all operating conditions.
Gathering the necessary
data involved separately and
simultaneously monitoring
power at each of 18 locations
throughout the data halls,
with all the measurements fully

20

ENERGY MANAGER MAGAZINE • MARCH 2022

time synchronised. The measurements
were made over an extended period
during which trial switching operations
between main and back-up power
sources would be performed.
To achieve this, HPES decided to
use Chauvin Arnoux Qualistar+ C.A
8336 power quality analysers, which

can monitor five voltage and four
current channels simultaneously. These
versatile instruments measure all key
supply parameters, including harmonics,
voltage, current and power. In addition,
they can capture transients, as well as
data on supply swells and dips. All of
the measured values are stored for
later retrieval, trending and analysis.
The instruments for the project
were hired from Sunbelt Rentals, one of
Europe’s largest test equipment rental
specialists. This company has its own
in-house UKAS Accredited laboratory
and all of the instruments it hires out
are supplied complete with a calibration
certificate, all necessary accessories
and comprehensive instructions.
The first project stage for the HPES
engineers was to carry out a site survey
at the data centre to confirm that
the C.A 8336 instruments would be
suitable for the environment, and that
they could be installed and removed
safely and easily without disrupting the
normal operations of the centre. During
the site survey, a single C.A 8336 was
installed and used to collect sample
data for presentation to the client. This
conclusively demonstrated that the
data would meet the client’s needs.
As a further aid to ensuring the
success of the project, experts from
Chauvin Arnoux provided the HPES
testing and monitoring engineers with
a full day of face-to-face training. This
training, which was carried out at a
theatre in southwest London which has
complex power systems, explored all
aspects of using the C.A 8336 power
quality analyser, and ensured that the
engineers were fully conversant with the
techniques needed to capture the data
requested by the data centre operator.
Before embarking on the full
monitoring and data collection exercise,
the HPES engineers worked with their
counterparts from Chauvin Arnoux to
develop a detailed run book covering
every stage of the project. This included
checking the instruments on receipt,
installing them in the 18 locations
throughout the data centre, setting them
up with the appropriate configuration
for each location, retrieving and storing
the data from them, and removing
them at the end of the project.
Working this way ensured that the
project progressed smoothly, without
hitches and interruptions. As the client
had stipulated, there was no negative
impact on the operation of the data

centre power systems at any stage. The
methods devised and adopted by the
HPES engineers also ensured that a strict
timetable for test switching events –
which was required to avoid disruption to
the power systems – could be followed,
and that all of the necessary work of data
collection was completed on schedule.
“The Chauvin Arnoux instruments
played a crucial role in the success
of this project,” said Hugh Percival,
Managing Director of HPES. “Thanks
to their Rogowski coils for monitoring
current and magnetic clamps for
voltage measurements they were fast
and easy to install and remove. Their
versatility also ensured that we could
accurately measure every parameter
of interest to our client, and the
stored data they provided was readily

accessible in a format that supported
straightforward analysis and reporting.
In short, they were exactly the right
instruments for the job, and the training
provided by Chauvin Arnoux helped
us to get the very best from them.”
Throughout the project, HPES
securely managed the data collected, with
physical and cloud back ups performed
at every stage. At the completion of the
project, the data was provided directly
to the client in a custom file-and-folder
format that had been devised to allow
efficient comparison of information. The
client expressed complete satisfaction
with the quality and completeness of the
data, and with the efficient way in which
the project had been carried out.
www.chauvin-arnoux.co.uk
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BOILERS & BURNERS

CONDENSATE RECOVERY: WHAT
YOU NEED TO KNOW IN ENERGY
AND FACILITIES MANAGEMENT
After steam, condensate is arguably the next most valuable resource
available to your plant. Containing up to a quarter of the total energy
of the steam from which it came, steam users should be recovering
every last drop. Spirax Sarco UK, explains the several benefits of
condensate recovery and how this relatively simple concept can have
huge benefits for organisations relying on steam for their process.

You see steam.
We see...

T

he ability to recover condensate to the boiler has the
potential to provide exceptional return on investment.
This energy saving process is easily achieved and
can be done in more ways than one and, because of
this, condensate recovery can sometimes feel like the
unsung hero in the boiler house. Not only can it cut energy bills
dramatically, it can also see maintenance costs reduced.

FINANCIAL BENEFITS
Utility bills and fuel costs can affect the profitability of the boiler
house in a major way. Water and energy are clearly the two key
resources used to create steam but the ever present pressure
from fluctuating fuel prices can really impact overall running costs.
It is for this reason that condensate recovery is one of the most
effective resource-saving measures for most steam sites.
A steam system can benefit significantly from the recovery of
condensate and, even when recovered in small quantities, it can prove
economically worthwhile. While a good system will recover 80 percent
of its condensate and feed it back in to the system, failure to recover
condensate will cause the boiler house to suffer losses which can only
be made up by a supply of freshwater. The energy then used to heat this
water to the optimum temperature will directly impact operating costs.
When recycling condensate, users can achieve valuable savings in
both fuel and water-related expenses. Condensate is a valuable resource
that contains around 25 percent of the heat energy from the original
steam. Feeding the boiler with high-temperature condensate provides
steam users with the potential to maximise boiler output as less energy is
required to convert make-up water into steam. By effectively recovering
and utilising condensate, fuel costs and water consumption are lowered.

IMPROVEMENT OF FEED WATER QUALITY
In a boiler, condensate recovery is also one of the best ways to
reduce the level of oxygen in water, helping to minimise the risk of
system corrosion. As condensate is formed from steam it has few
impurities but in contrast to this, cold make-up water needs to be treated
before entering the system. Importantly, condensate, unlike make-up
water, also contains energy from the steam it’s derived from, so again,
the more condensate we bring back to the system, the better.

ENVIRONMENTAL IMPACT
What has to be remembered is that energy is lost during blowdown, so
the ability to reduce this process through recovering condensate will allow
steam users to benefit from the associated energy savings. By saving energy,
operators of steam plants can experience significant financial gain as well as
improved equipment life, all while reducing their impact on the environment.
No matter how much condensate a site generates per day it should never
be put to waste. Here are some useful tips to provide a starting point:
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Energy managers have a huge opportunity to use
condensate management to boost their bottom line

HOW TO RECOVER CONDENSATE
• Steam traps retain steam within the system for its heat, while
releasing condensate and incondensable gases as needed.
• Condensate will always be pushed through the
trap by motive steam force. If this is not possible,
then it may be necessary to use pumps.
• Automatic pump traps act as conventional steam traps,
but when back pressure rises, pump traps automatically
switch to pumping mode to remove condensate.
• A deaerator head is important to mix returned
condensate, flash steam and cold make-up water
as they are fed into the feedwater tank.
• Flash steam is released from hot condensate
when its pressure is lowered. Use it, don’t waste
it. Collect in a flash vessel and use for heating,
and recover any associated condensate.
• Closed-loop, pressurised flash steam recovery
allows most of the energy from both the condensate
and its flash steam to be used, reducing steamraising costs and increasing boiler efficiency.
• Use the boiler water and flash steam from the boiler
TDS blowdown to heat the boiler feedtank.
There is no doubt that the payback period of an effective
condensate recovery system has the potential to make this
investment an attractive proposition. The ability to maximise
boiler output, and make the best possible use out of the energy
found in condensate, should be considered a huge advantage
and never underestimated. Find out how you can utilise
condensate recovery to drive down costs, make your company
more productive and improve your company’s environmental
and public profile at sxscom.uk/condensaterecovery

Steam – this extraordinary, energy dense, fluid which is irreplaceable in all kinds
of industries to heat, power and sterilize – leaving nothing but water behind.
And with advancing steam generation solutions, steam is part of our sustainable future.
This is Natural Technology.

Discover Natural Technology at natural-technology.com

EXPERT ADVICE FROM ECOTRICITY

ENERGY SUPPLY

THE SAFEST WAY TO
MAXIMISE REVENUE AND
ACCELERATE YOUR ROI
Chief Commercial Officer Dr Mo Hajhashem on
UrbanChain’s P2P PPAs vs traditional PPAs

T
THERE’S AN EASY WAY TO ACHIEVE YOUR
SUSTAINABILITY TARGETS AND IT DOESN’T
HAVE TO COST THE EARTH!

Get a business quote at ecotricity.co.uk/business
Call us on 0345 600 1994
Or email business.sales@ecotricity.co.uk

oday’s energy market, as we
step firmly into 2022, is no
place for traditional Power
Purchase Agreements (PPAs)
with single credit backing.
They are simply no longer secure in
these unprecedented times of energy
market volatility. And among those
losing out are power producers.
UrbanChain exists as a solution to
the energy market’s broken model - and
works for all market participants.
Our Peer-to-Peer (P2P) energy
exchange is an AI/Blockchain based
system that enables local generators
to be matched with local consumers.
There is a merit order for hyper-local,
local, regional and national generators.

Our system handles the matching,
exchange, invoicing and balancing
the market based on merit order.
Traditional PPAs are currently failing
due to their link to the wholesale market
and the risk of volatile gas prices.
They are secured based on a single
credit assessment, i.e. arranging the
relationship between one generator
and one off-taker in one contract and don’t cover subsidies so are not
suitable for newly built assets.
Current practice in today’s energy
market is multi-layered with agents
in the middle, meaning the deal isn’t
financially maximised for either power
producers or corporate consumers.

Through UrbanChain’s P2P
PPA, revenue streams are secured
in a collectively guaranteed deal to
enable higher returns on average.
Put simply, our P2P PPAs are
designed to benefit from collective
credit to safeguard and optimise
renewable investments.
It’s important to remember that
newly-built assets are also mostly
unsubsidised. And our P2P PPAs make
them viable without government subsidy.
This is why now is the time to make
a safe, secure and simple switch to
UrbanChain. www.urbanchain.co.uk

GET A QUOTE
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UNETHICAL EMPLOYMENT
PRACTICE IS ENDEMIC IN
THE UK – ARE WORKERS
TREATED FAIRLY ACROSS
YOUR SUPPLY CHAIN?

W

hile progress has
undoubtedly been
made to curtail modern
slavery, particularly
in the UK, the reality
is there is still some way to go - it
is estimated that around 40 million
people worldwide are directly impacted
by modern slavery with just under
25 million being in forced labour.
It presents a significant risk for
businesses and demonstrates the
importance of transparent and ethical
supply chain management. Failure
to uphold responsible business
practices could carry a heavy cost
in the form of serious reputational
damage, criminal charges, and
financial and operational impact.
For those businesses who must
measure and report against stringent
ESG criteria, any association with
unethical employment practices could
carry very serious consequences indeed
- not only for its leadership team, but
for its ability to attract partners and
raise new investment in the future.
Modern slavery is an extremely
serious offence. However, it’s important
to remember that unethical employment
practices are wide ranging, from
the most critical forms of modern
slavery, such as human trafficking,
through to poor working conditions
and practices such as unlawful wage
deductions all of which could impact
very large numbers of people.
Achilles’ Ethical Employment Trends
Report, compiled following 1,368
confidential worker interviews and 48
management system audits over 12
months, certainly provides businesses
with food for thought and highlights
the work that remains to be done.
Companies must be alive to the risk
of poor employment practices infiltrating
their supply chain, with frameworks in
place to quickly identify and mitigate
any potential or emerging issues.
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ACHILLES ETHICAL
BUSINESS PROGRAMME
Achilles supports companies
in the energy and utilities sectors
to maintain responsible business
practices within their supply chain via
our Ethical Business Programme.
The Achilles’ Ethical Business
Programme supports business’
social and regulatory compliance,
providing a holistic view across labour
practices, along with guidance to help
companies prevent unethical business
practices across their operations.
We endeavor to keep supply
chains free of unsafe practices,
human trafficking and modern
slavery, with services tailored to
target any sector-specific risks.

PRE-QUALIFICATION
QUESTIONNAIRES
The first step for any business in
building and maintaining an ethical
supply chain is obtaining a clear,
transparent view of suppliers and
partners. A key part of our supplier
pre-qualification process is collecting
and verifying data relating to health
and safety, which provides buyers with
a more complete, accurate view of the
risk profiles of potential and current
suppliers. It removes the uncertainty of
working with new companies and helps
to strengthen existing relationships.
All Achilles suppliers are verified
to ensure they are compliant with
regulations and are operationally
sound, helping buyers manage risk
and ensure they are working with
companies that share similar values.

ETHICAL BUSINESS
PROGRAMME AUDITS
Site audits are a key component of
Achilles’ Ethical Business Programme,
created to assess social and regulatory
compliance, equipping companies
with an action plan to get ahead of any
form of unethical business practices.
There are two types of audit within
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the programme, designed to identify
and investigate how organisations treat
their employees and those working
within their supply chain. An Ethical Site
Survey includes confidential worker
interviews on operational project sites,
while Ethical Employment Audits look at
a company’s processes of engagement
and employment of both direct and
indirectly employed workers. The
team inspects company documents
and employment records, identifying
any potential issues and mitigating
any risks before they develop.
Common issues are failure to
verify eligibility to work, unlawful wage
deductions and best practice on terms
and conditions of employment. Insights
from recent audits found that 11% of
companies were unable to confirm
that written terms and conditions
had been issued to workers.

VERIFYING RIGHT
TO WORK
Our report revealed 26% of
companies had not requested or
verified appropriate right to work
documentation, while 5% of workers
weren’t asked to present any
documents before starting work.
Ethical Employment audits
highlighted failures in the supplier due
diligence processes including checks
carried out by their supply chain.
Risks often increase when reliance
for completing checks is placed on third
party providers - given the potential risk
and scale of the problem, companies may
wish to consider undertaking their own
checks as part of an onboarding process,
or conducting their own due diligence
checks by reviewing employment records
of those operating on site and engaging
with the workforce as part of a defined
process. Due diligence checks on the
supply chain should also be completed.
Companies should familiarise
themselves with legislation and the
most recent Home Office guidance on
accepted documentation to verify right to
work, which now includes settled status.

CLARITY ON TERMS
AND CONDITIONS
OF EMPLOYMENT
A growing number of companies are
utilising third party labour provided by
agencies via umbrella companies - selfemployed workers are often engaged at
short-notice and many receive limited
or no detail regarding the terms of their
engagement. With no written information
and a lack of transparency around their
role and expectations, they often lack
basic information such as hours of work,
rates of pay or deductions, termination
periods and disciplinary processes.
Achilles Ethical Employment Audits
found that 11% of companies had not
communicated terms with indirectly
employed staff and were unable to verify
whether third party providers had done
so on their behalf. We also routinely
identify lack of awareness on policy
and procedures, including how to raise
grievances - engagement is routinely
limited to a text message with the hourly
rate, site location and the start time.
It is easy to see the potential
for poor employment practices
to proliferate within a business,
spiralling as the company grows
and issues go on unchallenged.
When engaging with self-employed
workers or those sourced through
agencies - often the norm in many
industries - companies should ensure
that staff are given written terms of
engagement. Some companies opt
to use enhanced site inductions or
assignment letters to act as a method
of providing details of engagement to
workers. Those engaged in this manner
could provide greater details and offer
more open dialogue in relation to their
employment when interviewed on site.

HANDLING WAGE
DEDUCTIONS
The use of external agencies to
source and hire staff also has the
potential to cause wage-related issues,
including non-standard deductions
such as admin fees charged to the
worker, in some cases resulting in
people ultimately receiving below
the national minimum wage.
Achilles auditors regularly speak
with workers who have had additional
deductions listed on pay slips, or have
received lower than expected payments.
17% of workers interviewed during
Ethical Site Audits revealed that they
had received some form of deduction and the companies they were working
for were, in many cases, unaware of
the charges. Companies knew that

they paid a commission to the labour
provider, however they were not aware
of charges carried by the worker.
When engaging with third parties
to source workers, businesses should
seek clarification on any additional
deductions for payroll or administrative
purposes. Incorporating administration
fees within their own commission paid
to the agency provider will ensure that
deductions are not carried by the worker.
If this is not considered appropriate
and workers continue to be charged
fees, businesses should verify that
workers are aware of deductions prior
to engagement. It’s vital that checks
are made to ensure payments are
sufficient to prevent staff being paid
less than the national minimum wage.

TACKLING WIDESPREAD
UNETHICAL
EMPLOYMENT PRACTICES
Businesses often operate on the
assumption that companies within
the supply chain have adopted the
appropriate ethical recruitment
practices - however, our research has
shown that this is often not the case.
Given the scale of the issue,
companies should engage with
their supply chain and verify the
processes that they have in place.
Established reporting and escalation
routes for worker concerns should
be available to all workers and clearly
displayed, which may include the free
and confidential 24/7 Modern Slavery
& Exploitation Helpline. Policies and
procedures should be considered
as a commitment or an intention, as
opposed to evidence of compliance.
Recognised standards such as

ISO 9001:2015 refer to Plan, Do, Check, Act
for monitoring and continual improvement
- there is no reason a similar approach
should not be considered when seeking
to ensure the ethical employment of
workers and their treatment on site.

PROTECTING YOUR BUSINESS
Unethical employment practices
remain endemic within the industry and
requires a commitment from businesses
to stamp it out - beginning with their own
operations and their own supply chain.
Extensive Achilles data, site visits and
worker interviews has demonstrated the reality
that fundamental issues need to be addressed.
Changes in legislation on supply chain
due diligence will soon place a much greater
emphasis on businesses to do more to
identify poor practices and prevent labour
abuses, but education and sharing of
knowledge is key to encouraging transparency,
identifying and plugging any gaps.

BEST PRACTICE BEYOND
BOX-TICKING
Delivering best practice in employment
standards across the supply chain goes well
beyond box-ticking - it needs a strategic
approach and a long-term commitment,
working alongside a partner like Achilles
with the data, insight and expertise to
ensure that no stone remains unturned.
Via the Ethical Business Programme,
companies can ensure that workers are
treated fairly across the entire supply
chain - safeguarding their brand from
operational, financial and reputational risk.
If you want to stamp out unethical
practices within your business or supply chain,
get in touch – marketing@achilles.com
www.achilles.com
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SMART HOME AND
BUILDING AUTOMATION

B

Frank Bakker,
Product Manager
– Smart Energy
Management,
SolarEdge

uildings are an integral part of our lives. They do not
just board and shelter us, they are an expression of our
culture. As the world is moving towards sustainability
and energy independence, so too is building
architecture beginning to change to incorporate these
values. More frequently we are seeing net-zero buildings and
green building rating systems, such as Leadership in Energy
and Environmental Design (LEED). In parallel, commercial
buildings and homes are becoming smarter. This has opened
the way towards managing energy in a more efficient manner.
One of the ways to better manage energy is to design
buildings that require less energy, for example by using passive
ventilation techniques, passive solar energy, double/triple
pane glass and thermal mass material so that the requirement
for HVAC units is reduced and sometimes even eliminated.
There are many other areas in which building designs can
decrease the energy requirements of a building, from energyefficient lighting, passive lighting, water conservation, and
more. Yet, no matter how much a home or a commercial
building is able to reduce its energy requirements, it is nearly
impossible to completely eliminate energy demand. However,
the building can become its own energy generator.
One of the most promising aspects of solar energy, versus
other types of renewable energy, is that it is designed to
be a distributed power source. Almost anybody with a roof
has the potential to install their very own energy generation
system. It truly places power into the hands of
the people. For commercial buildings with large
rooftops, as well as homes, adding a photovoltaic
(PV) system can be an excellent way to produce
the amount of energy that is consumed onsite. However, for high-rise office buildings and
apartment buildings this can be more difficult.
For instance, the University of Technology Vienna
(TU Wien), as part of its green building initiative,
renovated its former chemistry building with the goal
of becoming the first energy-plus commercial highrise building. This was a lofty goal as high-rises are particularly
challenging for PV to meet energy demand since roof space
is limited compared to energy consumption. To overcome
this challenge, innovative design planning was required, and a
building-integrated system was conceived. Leveraging SolarEdge’s
design flexibility was fundamental in increasing system production
and size by allowing the entire building’s surface to be covered
in solar modules, while also optimizing each individual panel. At
the time of completion, the system was thought to be Austria’s
largest Integrated PV site and the direct environmental benefits
of the PV system were calculated to be equal to >54,000 kg
of CO2 emissions saved, which is the equivalent of nearly 200
trees planted or nearly 420,000 lightbulbs powered for a day.
Adding solar energy to a building’s energy mix is a crucial
aspect in making a building more energy independent;
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Typical Residential PV Production and Energy Consumption

allow appliances, such as pool pumps, fans, cold-storage,
thermostats, and lighting, to be remotely controlled and utilized
during high PV production for increased self-consumption.
In addition to increasing energy independence, smart energy

SolarEdge’s design flexibility enabled TU Wien to create what is believed to
be the first energy-plus commercial high-rise building

however, it is only the first step. The next step is improving
the management of that energy in order to increase selfconsumption. This is because energy usage does not always
align with the energy generation of a PV system. As such,
there are two ways that the energy can be managed to
overcome this inconsistency. The first technique is energy
storage and the second is consumption shifting.
Energy storage is an essential part of smart energy
management as it stores energy when it is produced for
consumption at a later time instead of either limiting energy
production or feeding it into the grid. With PV plus storage
systems, the inverter is responsible for managing battery
charge and discharge patterns to meet consumption needs
and reduce the amount of power purchased from the
grid. The graph below shows how energy storage is able to
increase self-consumption and energy independence.

HYDROGEN AND COMBINED
HEAT AND POWER UNITS (CHPS)
Guenther J. Schulz,
director of 4CleanTech
shares his insights on
hydrogen and CHPs

E

ven if the initial euphoria may have somewhat
subsided by now, the use of hydrogen as a future
energy source is a very important factor on the
road to climate neutrality. In Europe, energy production
and the use of energy account for approximately
75% of greenhouse emissions. In this context, it is
not surprising that CHP technology with hydrogen as a fuel is
naturally becoming the focus of interest alongside fuel cells.

WHAT IS SO SPECIAL ABOUT HYDROGEN?
One of the biggest advantages of hydrogen is that
there are almost no CO2 emissions when hydrogen is
burned. Equally important, hydrogen is particularly well
suited as a storage medium for surplus energy from
solar or wind power plants. Bound to gas, electricity from
renewable energy sources can be made usable in this way,
both in a time-delayed and transportable manner.

HOW CAN HYDROGEN BE USED BY THE CHP UNIT?
Typical Residential PV Production with Battery

Shifting energy consumption is another form of energy
management that can also increase self-consumption. This
technique combines the technology of smart buildings
with PV energy. By merging these two technologies, smart
energy management solutions can automatically use a PV
system’s excess power to increase solar energy usage, help
lower electricity bills, increase energy independence, and
provide greater convenience. Devices and appliances, such
as immersion heaters, lighting, fans, and pool pumps, can be
controlled by smart energy management solutions that include
AC switches with a meter and plug-in sockets with a meter,
and dry contact switches. With the immersion heater, excess
PV energy can be directed towards water heating, which is
a low-cost form of energy storage. While the other devices

management allows for a simple user experience when
combined into one integrated energy management and
monitoring platform. This enables a more streamlined
smart energy and building management process to reduce
operation and maintenance costs. As the technology
advances, we will continue to see more opportunities to
further integrate it into making buildings more energy
efficient. For example, weather and irradiance forecasting
integrated into energy management systems can help
ensure more efficient planning of building heating, or
personalized profiles and thermostat controls that can help
increase comfort without additional resources. Combining
these types of technology with architectural designs can help
our buildings exist in better harmony within their surroundings
and environment. https://www.solaredge.com/uk

In general, there are two options to choose from to
operate a hydrogen CHP: as a pure hydrogen CHP or as a
dual-fuel natural gas hydrogen CHP. The difference between
the two types of operation is that a pure hydrogen CHP, as
the name suggests, only uses hydrogen as a fuel. A dualfuel CHP, on the other hand, can run on both hydrogen and
natural gas separately, or a mixture of the two fuels. For both
options, it is necessary to technically convert the CHP.

WHAT TECHNICAL EFFORT IS REQUIRED
FOR THE CONVERSION?
The pure hydrogen CHP, as well as the dual-fuel
CHP, require a technical modification of the existing CHP
technology. To be able to handle the use of hydrogen as
a fuel, the valves, seals, etc. of the CHP unit, for example,
must be of a different or more robust design.

In addition, the engine in a hydrogen CHP needs a different
control software. Furthermore, the combustion of hydrogen
or a natural gas-hydrogen mixture requires special sensor
technology to optimise engine control. Finally, turbocharging
in the turbocharger and the pistons must be adapted, and
specially made hydrogen injection valves must be installed.
These are modifications of existing gas CHPs, which of
course make the production of hydrogen CHPs costly. There
is not yet a market demand for hydrogen CHPs that would
allow the CHPs to be mass-produced directly for this usage.

WHY HAS A HYDROGEN BOOM
NOT OCCURRED YET?
The answer is as succinct as it is simple. Hydrogen,
especially green hydrogen from surplus renewable energy is
expensive and the price of electricity from this energy source
would be higher than electricity from other sources. Large
sums of money are currently being made available worldwide
for research projects on the use of hydrogen, but the decisive
step has not been taken yet. To make hydrogen marketable
and to reduce the cost of the technology, an incentive program
will be needed for green hydrogen to be produced, as it was
necessary for other renewable energy sources like solar or wind.
The move away from fossil fuels such as coal,
oil, and natural gas can only succeed if a market
for green hydrogen is created through an incentive
program like the feed-in tariff for solar energy.
A model for the future: hydrogen is generated from
surplus renewable energy, which can be stored and used to
generate electricity at a later date www.4-cleantech.com
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across the world as one of the most
flexible and affordable ways to
deliver on climate change targets.
The UK government has set
one of the world’s most ambitious
climate change targets to reduce
emissions by 78% by 2035 and the
public sector is leading from the front
on decarbonisation. Now is the time
for public bodies to accelerate their
net zero progress and manage costs
by installing on-site solar as part of
their sustainable energy strategies.
The UK has a total of 14GW of solar
generation capacity and installations
doubled last year, with rapid market
growth continuing. Analysis from the
Committee on Climate Change and
other independent bodies shows
that the UK will need to deploy at
least 40GW of solar by 2030 if it is to
achieve a net zero economy by 2050.

SUNNY RELIEF FOR
HIGH ENERGY COSTS
Higher energy
prices are delivering
faster investment
payback on solar
while futureproofing your
sustainable
energy needs.
Centrica Business
Solutions’ Phil
Bryant discusses
the economic and
environmental case
for on-site solar.

I

n recent months, we’ve seen the
return on investment for solar
photovoltaic (PV) projects increase
by a third, which is largely due to
higher wholesale energy costs. For
one client we were predicting annual
energy savings of £43,000 six months
ago, but this has risen to £78,000 today.

ENERGY MARKET PAIN
Since August 2021, wholesale energy
prices have soared – reaching a peak
in September. Since then, prices have
fallen back, but remain significantly
higher than 2020. That’s causing financial
pain and concern for many public
sector organisations, who are already
managing exceptionally tight budgets.
Although some public bodies have
used various hedging strategies to
find temporary relief from inflationary
energy pressures, higher costs and
extreme market volatility will catch up
with all buyers sooner or later. While it’s
difficult to predict the future direction of
wholesale energy prices, most forecasters
predict that energy market turbulence
is here to stay amid the phase-out of
nuclear, gas and coal power plants.
Another pressure is a potential
doubling of power demand by 2050
due to the electrification of transport
and heat sectors. Indeed, recent
analysis from the International
Energy Agency (IEA) suggests that
global energy market turbulence will
be a continuing problem during the
transition away from fossil fuels.

TAKE CONTROL OF
COSTS WITH SOLAR PV
Installing solar PV is one of the
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most effective ways that public sector
organisations can take control of long
term energy costs and shield themselves
from market volatility. Solar arrays are
relatively quick and easy to install and
have a 25+ year lifespan. A solar PV
system has very few moving parts and
therefore requires minimal maintenance,
which is reflected in long term product
and power output warranties .
Solar technology costs have
dropped sharply in recent years –
negating the need for subsidies, like
the former feed-in-tariff. When you
factor in higher prices of purchasing
network electricity and opportunities
to sell surplus electricity to the grid, the
economic case is now even stronger.
Organisations can make use of
rooftops, car parks and spare land
to site solar panels. This can also
provide renewable energy to meet
additional future power needs, such
as installing electric vehicle charging
infrastructure and electric heat pumps
in place of gas heating systems.

WIN-WIN ON COST AND
CARBON REDUCTION
The environmental benefits of
displacing expensive grid supplied
electricity with 100% renewable solar
power are obvious. It is little surprise
that solar deployment is expanding

BRITISH ARMY MARCHES
TO NET ZERO
Centrica Business Solutions
is supporting the British Army’s net
zero commitment by installing 4,248
solar panels at the Defence School
of Transport, which is the first of four
pilot projects. Across all four sites,
it’s estimated that annual savings will
amount to £1 million and 2,000 tCO2e
(tonnes of carbon dioxide equivalent),
with cost savings reinvested into
essential Army infrastructure.
Spanning approximately four
hectares (the size of almost eight football
pitches), and with a peak capacity of
2.3MW, the Defence School of Transport
solar farm is projected to save 700
tonnes of carbon emissions and cut
electricity bills by one third annually.

SOLAR PV SAVINGS
FOR HOSPITAL
As part of a £4.7 million energy
upgrade at Hereford County Hospital,
we’re installing more than 300 rooftop
solar panels. Together with a new
ground source heat pump network and
other efficiency improvements, we’re
helping Wye Valley NHS Trust take a
further big step towards net zero.
The project has been funded
by The Department for Business,
Energy and Industrial Strategy
Public Sector Decarbonisation
Scheme via Salix Finance.

SOUTHWARK SHINES
ON SOLAR
The London Borough of Southwark
has invested in solar PV at a cost-effective
price that will reduce carbon dioxide

emissions by 337 tonnes annually.
Centrica Business Solutions worked
with the Local Authority, PFI contractor
Veolia and other partners to design
and construct a cost-effective large
scale solar PV system at a recycling
and waste management facility –
demonstrating that on-site solar is
feasible even in dense urban areas.

SOLAR BATTERY STORAGE
Linking solar with battery storage
systems can deliver even greater cost
and carbon reduction by maximising
solar utilisation and optimising energy
use. Organisations can draw energy
from the solar array when the sun
shines and store excess energy in the
battery – ready to deploy when the
sun isn’t shining and when grid energy
prices are highest. Combining batteries
with solar for peak power avoidance
in this way can deliver significant cost
and carbon savings and mitigate the
risk of exposure to volatile prices.
Even bigger financial returns are
available by optimising battery storage
using Demand Side Response (DSR)
strategies. Solar power stored in batteries
can be used to unlock flexibility revenues
across ancillary services, wholesale and
balancing markets. Public bodies can
thus generate income while helping keep
grid supply and demand finely balanced.
In turn, this supports the utilisation of
greater volumes of renewable power onto
the grid –contributing to decarbonisation
of the UK electricity supply.
Solar battery storage also provides
an uninterrupted power supply that
can create carbon free back-up
power to ensure resilience in the
event of grid supply disruption. This
can be used to support or replace
carbon intensive diesel and gas
emergency power generators.

FINANCING SOLAR
BATTERY STORAGE
For public bodies with capital to
invest or access to low-cost borrowing,
on-site solar generation, with or
without combined battery storage, can
deliver rapid payback on investment.
Considering that a solar PV system has
a lifespan of 25+ years, once the capital
investment is paid off, your renewable
energy supply continues to be free and
the only ongoing cost is for operation
and preventative maintenance.
If access to capital is lacking,
funding support may be available via
public sector grants, or private funding.
Technologies such as solar and battery
energy storage provide such strong
and predictable returns on investment
that projects can be funded off balance
sheet via a performance-based
operating cost model, such as Centrica’s
Discount Energy Purchase or Energy
as a Service funding options. Once a
project is operational, you repay the
investment via regular service payments
from your realised energy savings.
Power Purchase agreements can also
be used to fund solar installations.
Organisations that invest in
distributed energy solutions, such as
solar PV and battery storage, can deliver
immediate cost and carbon advantage,
while achieving greater security over
supply and energy prices. They can
also get ahead of tighter environmental
regulations and higher carbon taxes,
while future-proofing their organisations
to capitalise on the benefits of the
electrification of transport and heating.
www.centricabusinesssolutions.
com/energy-solutions/low-carbonsolutions/solar
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SOLAR GENERATION IN THE
AGE OF THE CLIMATE CRISIS
Joshua Farnsworth, Carbon Reduction
Engineer, Tunley Engineering

I

n 2021, the term climate change
has grown ever more prominent
into the public domain and imposed
itself on the lives of individuals
around the globe. Understanding
the causes of climate change has
become vital in understanding how
we prevent its accelerating nature,
specifically how and which human
activity is contributing to the imbalances
of natural, worldly processes.
Into the present day, our
dependence on different forms of fossil
fuel, from coal, oil and natural gas has
only increased as a result of reliance to
keep up with growing consumer demand
and growth within a global economy
revolved around production. Our
systems globally from transportation and
logistics to construction and structural
development are reliant on fossil fuels
in order for our societies to progress
and expand. But within the sphere of
exponential growth around the world,
consequences have begun to take their
toll in the form of the negative impacts
of anthropogenic climate change. The
resources facilitating such growth in
the forms of fossil fuel cannot continue
at their current rate, but how do we
continue civilisations development if
we restrict ourselves of the resources
fuelling such transformations?
The creation of alternative
technologies and fuels are in constant
development. Reliance on energy
sources that have been historically
detrimental to the earth’s climate
through produced emissions is slowly,
but surely drawing to a close. The
scientific evidence highlighting human
contributions towards climate change
have become consistently stronger
within contemporary civil, public and
private sectors of society, only furthering
the case for a transition to cleaner,
greener forms of energy. In order to
further increase investment and expand
its development, new technologies need
to be accessible and available to all.
Concentration of resources has been
a familiar theme through the industrial
revolutions taking place globally. The
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finite availability of materials has been
delegated towards western societies
to ensure their status and economic
superpowers, whilst other nations have
been left to develop without economic
securitization. Transitioning global energy
sources requires a multidisciplinary
approach towards the issue. In order
for the globe to fight climate change to
the best of its abilities, collaboration,
communication and equitable access
to resources must be accessible to
all. Materials for renewable energy
sources for the likes of Solar and
Wind farms need to be distributed
and available globally in order to
combat the threat of climate change.
In order to produce solar energy
at a consistent and powerful way that
elevates solar reputation and becomes
a dominant competitor against fossil
fuels, financial investment is needed
towards new technologies, as well
as divestment from existing sources
of energy in the form of fossil fuels.
Distributing finances globally to mitigate
the effects of climate change through
solar transition and other forms of
energy is equally as important. Reliance
within developing nations to counteract
an increase in fossil fuels needs to
come from economically secure nations
who have the means to distribute
wealth equally to combat climate
change. Concentration of resources for
renewable energy purposes is a flawed
principle. If every nation does not have
access or support in constructing new
forms of energy sources, in wind, solar
and hydroelectric for example, then
the continuation of fossil fuel usage
will not subside, as many nations are
still dependent on fossil fuel use for
their livelihoods and for their societies
and cities to adequately function.
For solar specifically, distributing
resources and materials for production
is vital towards its success. Having
the technology and infrastructure
available within different countries
globally will benefit millions if not
billions of people around the world.
Through innovative technological
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developments, harnessing solar energy
could provide power globally, whilst
reducing the levels of carbon emissions
produced from harmful energy
sources derived from fossil fuels.
Storing this energy is also vital and
comes with further challenges relating to
accessibility of technologies, resources
and skilled individuals primarily focusing
on renewable technology. In many
countries globally, solar energy is
limited to environmental factors that
affect its production efficiency, such
as weather clarity, shading and solar
panel orientation. As a result, the case
for solar energy storage to become
accessible to all has become stronger
and stronger, and as the technology of
solar energy storage has progressed,
so to has the incentive for solar energy
to become a dominant source of
power. However, as aforementioned,
storage of solar energy also has its
drawbacks. The cost of storing solar is
arguably the main constraining factor,
but also the lack of access in certain
countries to materials, as well as trained
engineers and professionals who
specialise in solar energy is a setback to
accessible renewable energy globally.
In order for countries to meet
their declared Net Zero targets and
adequately phase out fossil fuel
production, there needs to be a
declaration of equity globally so that
less economically developed countries
can also afford to implement renewable
energy sources for themselves. Once
sources of renewable energy are made
globally accessible, tackling the climate
crisis will be far more manageable
and will allow the transition away
from fossil fuels to come quicker.
www.tunley-engineering.com

NEW ENERGY CONSULTANT
EXPERT CERTIFICATES

STUDY WITH THE RENEWABLE ENERGY
INSTITUTE AND PROGRESS YOUR CAREER

WHAT IS AN EXPERT
CERTIFICATE PATHWAY?
Expert Certificate Pathways provide 80-90 CPD
hours consisting of video lessons, course slides, and any
additional course materials. You will have up to 6 months
to complete 3 courses at your own pace, but this can be
completed as quickly as you would like within this period.
You will have the opportunity to sit an exam
for each course to achieve the internationally
recognised Galileo Master Certificate.

CONTACT US:
To register on an accredited Pathway, or for further
information about the Master in Renewable Energy Award,
contact the REI by emailing: training@renewableinstitute.org
or by calling us on +44 (0)131 4469 479.
Alternatively please complete the reservation form here:
www.renewableinstitute.org/expert-pathway-courses/

All courses completed can be counted towards the Full Master in Renewable Energy award.

Join us today
www.pssa.info
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About Us

SwitchWaterSupplier.com is here to help make
the Open Water Market work for everyone!

WATER MANAGEMENT

WHAT IS
SWITCHWATERSUPPLIER.COM
AND HOW DOES IT
BRING VALUE TO THE UK
WATER RETAIL MARKET

I

n August 2020 SwitchWaterSupplier.
com was born, enabling
none domestic customers to
access the entire water retail
market to get a better deal on
their water supply charges.
Bringing simplicity to the tender
and switching process, and by accessing
the whole market giving all water
retailers the opportunity to bid for the
business on a live tender platform.
At the end of the 60 minute process
a report is generated and sent to the
customer listing the various bids, the
customer chooses their supplier and
SwitchWaterSupplier.com facilitates
the switch “Switching made simple”.
The SWS platform, unlike a water
energy broker is independent, impartial
and transparent and not tied to any
one water retailer as say an agent.
Brokers will generally only deal with
two or three retailers or in some cases
only one so the customer will only
receive one maybe two pricing deals.
This is of course not representative of
the whole market and anticompetitive
if there are 20+ water retailers.
Why would a customer settle for
a proposed deal from one supplier
when they can choose to go out to the
whole market and obtain water supply
proposals at the touch of a button in a
structured competitive environment.
At the end of the day the customer
decides and has a choice, providing
the broker has been honest in
informing the customer they are
agents for only one or two specific
water retailers, that is fine if not they
must fully inform their customers.
There are an increasing number of
energy and sustainability consultants
that are joining SWS as strategic
partners which gives them free access
to tender their clients water supply
contracts on the SWS platform, they
recognise the benefits of independence,
impartiality and transparency.
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The water retail market was deregulated
April 2017 allowing none-household
customers such as businesses,
charities and public sector organisation
to switch water supplier. Giving
customers the freedom and choice to
chose a different water supplier.
Also, other high value
benefits to customers which
are not available from most
energy consultants and
brokers - water audits. They
are conducted in order to
identify savings and refunds
due to historical billing errors.
This is an absolute must
as water billing data is often
incorrect, for example: - a
strategic partner that
operates in the energy space uploaded
the water billing data for a client in the
North West, the end result was a saving
of £3,800 a year for switching water
supplier and during the process a water
audit revealed an annual over charge of
£6,000 per year and a refund of £35,000.
Not only do customers benefit from
switching they also benefit from auditing
of historical water data, ensuring the
customers pay the correct charges
going forwards and they can tap into
further benefits such as water efficiency,
water leak detection and many other
water and waste water services focused
on efficiency and cost reduction.
The benefits of SwitchWaterSupplier.
com to the water retail market are
wide and varied for example: • Stimulating customer engagement
with the water retail market, and
in the process generating more
businesses for water retailers.
• Assisting and advising customers on
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how to reduce water consumption
and waste water discharges, so that
they can achieve their sustainability
targets and ensuring customers
charges are correct going forwards.
• Promoting water efficiency
and carbon reduction
• Helping the energy management
sector engage with the water
retail market by working together
in strategic partnerships.
• In the process of switching water
supplier and auditing customer
bills incorrect wholesale market
data is being corrected ensuring
customers are billed correctly by the
water retail market going forwards.
• Upholding standards in the water
retail market by adopting the
regulator - OFWAT Principles
for Voluntary Codes of Conduct
and leading by example.

Our founders have a shared vision and a unique
combination of skills and resources that allow
SwitchWaterSupplier.com to really address the
needs of the UK water retail market.

With over 30 years of experience

working in the water industry, and the last
20 of those as the co-founder and senior
partner of specialist water, waste water
and trade effluent consultancy,
H2O Building Services1, Graham
Mann2 has amassed a vast working
knowledge of the non-domestic
water retail market.

Graham has a particular passion for the water
industry and conservation of one of the world’s
most important, yet undervalued, resources.
Through his consultancy, he and his team have been
championing the customer for years, working with
organisations small and large to devise and deliver on
water efficiency strategies, identifying
incorrect billing, often resulting in
significant claims for refunds from the
water wholesalers, and helping to
correct the water billing data to ensure
the customer continues to benefit
from the work going forwards.
Since deregulation in both
Scotland, and more recently
in England and Wales, as of
April 2017, Graham has been
at the forefront of identifying
where new issues in billing data
accuracy and other side-issues
resulting from the technical
challenge of the deregulation
process, have arisen. With this experience and practical
insight, the need for businesses to step forward and
help the water industry regulator, market operator and
retailers to realise the goals and benefits of an open
water market was abundantly clear.
Having worked with SwitchWaterSupplier.com’s
co-founder, Tim Guest3, for nearly 20 years on
technology projects for H2O Building Services,
Graham needed a business partner capable of
sharing his passion to help the water retail
market mature and work for both
customer and retailer.
Tim’s business, Contedia4, is a boutique
IT services and digital consultancy that
has been developing custom and web
applications since 2001, and together,
Graham and Tim have developed
solutions to automate and allow
consultative and customer access
and analysis of AMR (Automated
Meter Reader) data.

Tim is a solutions expert, capable of
understanding and translating business
challenges in to strategic technology
solutions, so upon realisation of
the opportunity to make a genuine
difference to so many businesses in
and around the water retail industry,
his interest was assured. Together,
Graham and Tim set out to provide the water retail
market with what it needed, a ‘go to’ organisation
capable of representing the needs of the open water
market and the general interest in water efficiency,
together with the providing the tools to ensure
customers and retailers can do business better together.
With deregulation bringing about the possibility
for most businesses to seek more competitive
costs for their water and waste water services by
switching to an alternative water retailer, perhaps
aligning themselves with a supplier who provides
a more suitable service arrangement than their
existing supplier, the need for the market to make
the opportunity to switch a simple, guided and
impartial process is clear.
Unfortunately, with only limited
information and resources
made available
to-date, and the complex
nature of contacting and
evaluating comparable
quotes, especially for larger
businesses or those with more
metered sites, the expectation
of businesses being encouraged
to switch hasn’t been met, and it’s here where
SwitchWaterSupplier.com decided to enter the market
and begin to offer solutions to the challenges that exist.
Based on the experience and skills within the business,
SwitchWaterSupplier.com set out to develop the first,
completely independent and impartial
water tendering platform, designed to
cut through the current barriers and offer
the features needed to allow customers to
manage their water estates free of charge
and more easily approach the entire water
retail market for like-for-like quotations for
their onward water contracts.
With additional, value-added services available
from SwitchWaterSupplier.com,
including water audits5, water bill
validation6, site surveys and leak
detection and repair, the business
aims to be the only partner for
water-related matters an
organisation should ever need.
A whole raft of further features and services will follow
the initial launch of the UK’s first water tendering platform,
making SwitchWaterSupplier.com
the place to start a customer’s journey
for all things water, waste water and
water efficiency.

www.SwitchWaterSupplier.com

Share:

For more information about switching
water supplier call 03300 552532
or email

1. https://www.h2obuildingservices.co.uk 2. https://www.linkedin.com/in/h2obuildingservices/
3. https://www.linkedin.com/in/timguest/ 4. https://www.contedia.com/
5. https://www.switchwatersupplier.com/water-audits/
6. https://www.switchwatersupplier.com/water-bill-validation/

hello@switchwatersupplier.com
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HOW CAN SMARTER METERING
HELP THE WATER INDUSTRY AND
CONSUMERS ACHIEVE NET ZERO?
Industry comment
by Craig Mellor,
Director, Deer
Technology Ltd

F

ollowing the COP26 conference
in Glasgow, there is a renewed
buzz about achieving Net Zero
greenhouse gas (GHG) emissions.
Governments, local authorities,
businesses and other organisations are
all aiming for the same target, though
not necessarily by the same date. In
England, the water industry is ahead of
the game, having pledged in 2019 to
achieve Net Zero by 2030, two decades
ahead of the UK Government’s target
date of 2050. Water companies in
Scotland and Wales are aiming for Net
Zero by 2040 and Northern Ireland is
aligned with the UK’s target of 2050.
Local authorities, combined
authorities, businesses and numerous
other organisations have also announced
their intentions to achieve Net Zero,
with many pledging to do so sooner
than 2050. Something that impacts
everyone, from individuals through to
large organisations and Governments, is
water. Every litre of mains water delivered
to the tap has an amount of greenhouse
gas emissions associated with it,
so this is something to which water
companies, retailers and consumers of
all sorts need to pay close attention.
According to the Water UK website,
the water industry delivers 15 billion
litres of water every day and treats
sewerage from more than 28 million
properties. Water is treated at over
7000 sites and there are hundreds of
thousands of miles of buried pipework.
Greenhouse gas emissions are
generated in many different ways by the
water industry. Pumping is a significant
contributor, but there are also emissions
due to the need to power water
treatment processes, service buildings
and operate vehicles. In addition,
water and sewage treatment result
in emissions of methane and nitrous
oxide, both of which are greenhouse
gases. When infrastructure is repaired,
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upgraded or newly constructed,
there are further emissions.
An Environment Agency report1
quotes from the Government’s 2008
Future Water strategy paper, saying
the water industry used 7,900 GWh of
energy in 2006/7 and emitted over 5
million tonnes for greenhouse gases.
Supplying water and treating wastewater
accounts for 0.8 per cent of the UK’s
greenhouse gas emissions. That may
sound like a small percentage but,
according to Waterwise, Scottish Water
is Scotland’s largest user of electricity2,
which demonstrates the significance
of the water industry’s contribution to
the UK’s greenhouse gas emissions.
According to the UK Government
conversion factors for greenhouse
gas reporting3, 0.344 kg CO2e
can be attributed to each cubic
metre of mains water.
1 ‘Greenhouse gas emissions of water
supply and demand management options’,
Environment Agency Science Report
SC070010, July 2008.
2 ‘Water Efficiency Strategy for the UK’,
Waterwise, June 2017.
3 ‘Greenhouse gas reporting: conversion
factors 2020’, UK Government, https://www.
gov.uk/government/publications/greenhousegas-reporting-conversion-factors-2020 (data
retrieved 6 January 2022).
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Water companies are tackling
their emissions in a number of ways,
including upgrading vehicle fleets,
installing on-site solar power systems and
advanced anaerobic digestion plants, and
establishing natural wetland treatment
sites. However, there is another
important area where water companies
are seeking to reduce their carbon
footprints and that is by saving water.
First, water companies are investing
in better techniques and technologies for
finding and fixing leaks in the network of
underground pipes. Second, there is a
drive to reduce demand from consumers.
Metering is a key weapon in the fight
to reduce demand and consumption –
and thereby achieve Net Zero. On the
one hand, the meter data can indicate
if there is a leak while, on the other
hand, visibility of consumption data
encourages users to save water. Smart
metering also opens the door to new
tariff structures, such as rising block
tariffs in which the unit charge rises
for progressively higher volumes of
water taken by customers. This acts as
a further incentive to use less water.
In an ideal world, every user would
have a meter that would be read
sufficiently frequently to provide a clear
picture of consumption – and leakage.

However, it is not an ideal world and
there are still households without
meters, as well as commercial and
industrial (C&I) users with meters that are
classed as Long Unread Meters (LUM),
or whose bills are based on Business
Assessed price bands or estimates,
rather than meter readings. Waterwise
has recommended allowing water
companies to introduce full metering, and
for meters to be installed in the majority
of homes by 2030 and the proportion
of smart meters to be increased.
Whereas the electricity industry has
gone a long way down the road with
smart metering, there are significant
challenges for implementing smart
metering in the water industry. For
example, water meters do not have an
integral power supply unlike electricity
meters, so smart water metering needs to
be battery-powered. In addition, meters
are typically installed below ground level,
often submerged in water or mud.
Where water meter readings have
been semi-automated, the systems have
been proven to be less than ideal. For
household meters fitted with sensors that
transmit data over low powered radio
or Bluetooth, it is still necessary for a
person with a reading device to drive or
walk close enough to the meter to collect

the reading. C&I meters equipped with
data loggers that calculate consumption
based on pressure and flow or via the
pulse output, but this technology can
only calculate consumption, so periodic
manual reads are still required.
Despite these known issues,
Water UK strongly supports the use
of smart metering rather than manual
meters4. A report prepared for Water
UK concluded that smart metering, in
conjunction with a mandatory water
labelling scheme (with minimum
standards), was the best strategy for
maximising demand reductions, with
a forecast saving of 82 litres of water
per household per day by 20655.
Fortunately, there is now a technology
that enables existing water meters to be
retrofitted with smart functionality at far
lower cost and without the drawbacks of
conventional approaches. The hardware
is battery-powered, withstands longterm submersion in water or mud,
transmits a time/date stamped image
4 ‘Response to [Defra’s] Consultation on
Reducing Personal Water Use’, Water UK,
December 2019.
5 ‘Pathways to long-term PCC reduction’, ref
AR1286, Artesia Consulting Ltd for Water UK,
August 2019.

of the register read via the GSM (mobile
phone) network at intervals defined by
the client. Installation only takes around
10 minutes, with no need to dismantle
the meter or interrupt the supply.
The Environment Agency says
water metering alone can reduce a
household’s consumption by 10-15 per
cent, and smart metering and structured
tariffs could achieve further reductions.
Importantly, a proportion of the water
saved by reducing demand and fixing
leaks will be hot water. The carbon
footprint of hot water is in the order of
ten times higher than that of mains water
due to the energy required to heat it.
Of course, there is another benefit
of upgrading meters for remote reading:
reduced emissions associated with meter
readings. With conventional meters,
somebody needs to travel in a van to
and from the meter’s location. Despite
multiple meters being read during each
trip, the emissions per meter soon add
up. Even if the vans are electric, there
is still a significant carbon footprint
associated with their manufacture,
maintenance and end-of-life disposal.
Find out more about Deer
Technology’s LimpetReader for
remote meter reading at
https://deertechnology.com
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CHP

CHP

HOW TO FIND SAVINGS
BY OPTIMISING
YOUR CHP PLANT

power produced when needed in order
to offset the costs further. Due to the
availability of CHPs in this sector and
data was used from hospitals. However,
the project findings are relevant with
other industries and sectors as well.

Authors – Kunal
Kalani, Mike
McCloskey
INTRODUCTION
Utilidex is a software company
founded in 2012, primarily catering to the
energy industry. The company delivers
a range of services to support end
users, consultants, energy traders and
suppliers with energy data management,
billing, trading, and budgeting offerings,
all of which are cloud based under
their own integrated suite supported
by the Microsoft Azure platform.

Fig. 1 General schematic of a CHP system

WHAT IS CHP?

CHPs can be of various types
based on the technology they use. The
common ones however are reciprocating
engines, combustion turbines, steam
turbines and microturbines. They
can also use different fuels, but the
most prominent fuel is natural gas.
The principles of heat and electricity
generation remain the same overall.
A CHP system can be heatled or electrically led based on
the priorities of the user.
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Fig. 3 Hospital 1 – Optimised CHP operation based on Spot Electricity Price

These estimations were required
so that the optimiser had an idea of
how much hourly heat and electricity
is needed for the next day to make the
decisions based on these numbers and
the prices on the market for the following
day. Another assumption was made for
the size of the CHPs for these sites. As
the benefit of the optimisation is in the
export of excess electricity generated
on-site, it was assumed that all 3 sites
had 15% spare capacity left from the
CHP at peak electricity load for the site.

Alongside expansions into new
markets in Europe and Australia,
Utilidex is also expanding their
portfolio with other offerings.

CHP (Combined Heat and Power) is
an energy efficient technology used to
generate electricity while also utilizing
the heat generated in the process that
would otherwise be wasted. They can be
located at large end users for localized
generation and can provide heating,
hot water, and electricity to a district
network. Conventionally, nearly two-thirds
of heat used to generate electricity is
vented into the atmosphere. By capturing
this heat and avoiding transmission
losses, CHPs can achieve efficiencies of
over 80% compared to the combined
50% for procuring from the grid and
generating heat from an on-site boiler.

One of the three hospitals had no
CHP while the other two were CHP
equipped sites. Hourly data gathered
was for gas consumption and electricity
consumption for a period of 8 months
for each of these hospitals. Based on
the weather data for these locations,
estimations were made for the heat
demand of these hospitals. This demand
is critical in order to create the heat
prediction aspect of the model using a
degree-day analysis. Similarly, average
electricity usage per hour was calculated
and used to estimate the electricity
consumption for the next day.

Fig.2

THE PROJECT

APPROACH/ANALYSIS

For Utilidex, a key area of focus has
been the CHP (Combined Heat and
Power) space. Hence, they partnered
up with University College London’s
(UCL) School of Management for
exploring this area further by offering
an internship to Kunal Kalani, a
student on the MSc Business Analytics
programme at UCL. The project was
aimed at creating an optimisation
model for planning CHP operations
in order to maximise profitability by
intelligently exporting surplus energy
based on the gas and electricity
wholesale market prices in the UK.

The project goal was to come up
with a solution for agile decision making
for the operations of CHP units in order
to run the plant as well as import and
export electricity at the appropriate
times, based on the gas and electricity
markets, which would minimise the cost
of energy for the CHP owner/operator.
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To model an optimiser and test it,
data was used for 3 hospitals in the UK.
In-line with the zero-carbon footprint
goal set out by the NHS for 2045, a lot
of hospitals and trusts have invested
in CHPs to for greener energy. This
also gives an opportunity to sell excess

Fig. 4

A Mixed Integer Linear Programming
(MILP) was used to model various
constraints which then allowed the
model to arrive at the lowest costs for
each day. The simulations were run for
time-periods of an entire month for
each of the hospitals to cover variations
in the market prices, seasons, and the
hospital’s own patterns of usage as well.

original energy cost to the site, based
on the month of the year and the site
itself. To further analyse the performance
of the optimisation modelling the
following charts can be examined:

THE FINDINGS / RESULTS

In Fig 4, electricity import and export
patterns can be seen as decided by the
optimiser. The optimiser chooses to
export electricity by running the CHP
when the prices are high to reduce costs
and rather turn in a profit from selling the
generated electricity. On the other hand,
it chooses to not run the CHP and import
electricity when the prices are very low.
Also, the optimiser can choose to import
and export simultaneously to drive costs
down further if the site has the capability
to do so. This can be seen between
January 11th and 12th on the chart.

Based on the results from
the optimiser, the following
comparisons could be made for
the three hospitals: See Fig. 2.
Over the course of 1 month each, all
three simulations showed savings over
the actual costs of energy by the site.
The majority of savings were generated
through running the CHP intelligently
for exporting electricity for sale. This
initial proof of concept showed monthly
savings between 7.8% and 21.2% of the

A basic example of the decision
making can be seen in Fig. 3 where
the CHP is run during price spikes and
not run when the prices are low

FURTHER WORK /
LOOKING BEYOND
The proof of concept created is just
a beginning to what can be achieved in
this space by Utilidex. The optimisation
programme will be continued to be
refined and developed to suit a number
of different clients and applications in
various areas of the energy sector. The
model can handle specific constraints of
the clients CHP setup and contractual
obligations. There will be future
capability of optimising multiple CHP
units in conjunction as well as optimising
CHP units in tandem with renewable
sources like Solar and Wind power.
Looking beyond CHPs, the model is also
capable of handling battery charging
and discharging and much more!
If you would like to know more
about this development, please get
in touch with Mike McCloskey at
Mike.Mccloskey@Utilidex.com
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MICROGRIDS

MICROGRIDS

MACRO GROWTH
WITH MICROGRIDS

HOW MICROGRIDS ARE ADDING
VALUE TO THE EVOLVING
GLOBAL ENERGY LANDSCAPE

A

Critical change is afoot in the global energy landscape
and microgrid technology is playing an enormous
role. Here, Fabio Monachesi, Global Leader for
Microgrid Applications, ABB Smart Power, explains
the rise in microgrid applica-tions and products and
how they are expected to be used in the future:

s advances in digital
technology continue to
shape the way we live, work
and travel, the global energy
landscape must evolve
in order to deliver a clean, reliable
electricity supply capable of sustaining
our increasing reliance on digitalisation.
Factors such as a trend for remote
working increasing, in parallel with the
rollout of a fully electrified transport
system, are just a few day-by-day
examples of global changes that will
require electricity for success.
Before we explore the role that
microgrids will play in the evolving global
landscape, let us first understand three
key trends that are driving innovation
in the energy infrastructure space:
resiliency, sustainability and digitalization.

RESILIENCY
It is now more important than ever
before those businesses, homes and
infrastructure operators have access
to power around the clock. As working
patterns become flexible, transportation
is electrified and cloud computing
becomes increasingly common, 24/7
continuity of electricity is vital, also
during time windows which would have
once been considered ‘off-peak’ or low
consumption. Even extreme weather
events, ongoing terrorist threats and the
continued pressures of the pandemic
placed on hospitals around the world
all contribute to our need for power.
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SUSTAINABILITY
In order to overcome the challenges
of global climate change and stabilize the
grid, a highly regulated shift from fossil
fuels to renewable power is underway.
The benefits of renewable energy are
undeniable, with 1 MW of solar energy
saving the equivalent of a half-kton of CO2
annually in a manufacturing industrial
plant or supplying clean electricity for 130
EVs over the same one-year period.1

DIGITALIZATION
Technologies vital to achieving both
resiliency and sustainability goals fall
under digitalization. As we move in favour
of distributed energy resources (DER)
like those combined to form a microgrid,
advanced software-based platforms
will become increasingly necessary to
manage electrical distribution systems
and achieve shared value for all energy
eco-system stakeholders, owners,
integrators, utilities and society.

THE RISE OF MICROGRIDS
ABB’s definition of a microgrid
mirrors that of the US Department of
Energy and other US federal agencies
and global institutions. It states that
a microgrid is “a group with clearly
defined electrical boundaries of low
voltage DER and loads that can be
operated in a controlled, coordinated
way either connected to the main
power network or in islanded mode.”
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Microgrids are designed in a range of
sizes and can feature a diverse resource
configuration including conventional
and renewable energy supply, energy
storage, demand response and more.
It is important to note that once
a microgrid sells a service to a load
aggregator or utility, it becomes classed
as “virtual power plant-ready”, and if a
utility develops a microgrid and deploys
it to help mitigate voltage hotspots
on a feeder (for example), it may be
viewed as a distributed energy resource
management system (DERMS).
The microgrid market exceeded
USD 9 billion in 2020 and is anticipated
to grow to USD 40.5 billion by 2029.2
This exponential growth trajectory of
over 19% CAGR is due to an increasing
demand for an uninterrupted and
resilient power supply, plus the
increasing global electrification rate.

MICROGRID GROWTH BY
GEOGRAPHICAL REGION
By examining this growth by
geographical region, we can see
that the rise of microgrid usage in
Europe is largely for renewable energy
integration, which is also a key driver
in North America alongside supporting
an aging and unreliable grid. In Asia
Pacific, the Middle East, Africa and
Latin America, increasing electricity
demand, a growing requirement for off
grid power and Government programs
toward electrification are the key drivers.

These trends are set to continue and
will become staple drivers for the
specification of microgrids in these
regions for some years to come.
Specific application trends by region
include a rise in prosumers across
Europe, using microgrids to integrate
renewable technologies that support
the grid with clean energy. In Asia
Pacific, there is a sharp rise in serving
remote off-grid consumers, whilst in
India, microgrids are often used as
backup power for businesses and critical
facilities because the incumbent utility
distribution network is so unreliable. This
will continue to be the case whilst India
develops a more robust utility distribution
network over the coming decades.
China first adopted microgrid
technology to serve its remote
communities, but in recent years has
experienced a shift in application, in
favour of recent initiatives focused on
distribution feeder retrofits with 240,000
sites already identified as microgrid
candidates for weak feeder upgrades.1
The most substantial user of
microgrid technology is the US. Here,
microgrids are used to bolster an
ageing grid infra-structure and its
unreliable supply, as well as localizing
power to protect communities
during extreme weather events, such
as hurricanes and wildfires which
1 https://search.abb.com/library/Download.asp
x?DocumentID=9AKK107991A5529&Languag
eCode=en&DocumentPartId=&Action=Launch

commonly cause power outages.
Throughout the US, an increasing
number of microgrid support programs
are driving growth with a total of 112
bills being proposed or enacted in
18 different states over the last five
years, including Connecticut, New York,
Massachusetts, and New Jersey.
Europe’s cumulative global market
share for microgrids is the smallest of the
major regions, while being considered
a global leader when it comes VPPs.
Reasons for the slow uptake of microgrid
technology include the tightly regulated
EU grid codes, while VPPs are enabled
by the need of auxiliary services and
dynamic energy pricing at regional level.

THE BARRIERS
AND DRIVERS OF
FUTURE GROWTH
There is no doubt that there is a
universal need for microgrid technology,
driven by the three pillars of resiliency,
sustainability and digitalisation. That
said, the majority of projects are
facing execution barriers because
they require a higher ROI and a
greater level of engineering complexity
compared to other investments.
In addition, declining DER costs, the
value of resiliency inclusion in business
cases, standardisation processes and
the adoption of simplifying solutions
using cloud and edge computing, will all
greatly impact the pace of adoption.

Although there are challenges
afoot, technological advancements are
driving growth and making microgrid
adoption a viable option for many
facilities - microgrid solution blocks
are one such technology. These blocks
assess the energy performance of a
facility and monitor energy consumption
levels in order to optimise power usage
via energy management systems or
peak shaving algorithms, delivering
significant time savings via ESCOs,
system integrators and EPCs, for a
range of end user demographics across
many geographical regions. Microgrid
solution blocks can also sup-port
facilities in attaining standards such
as ISO 50001 and LEED certifications
for their microgrid installations.
Technological advancements
designed in accordance with the three
pillars of growth for the microgrid
industry enable decision makers to
press ahead with their commitment
to achieving macro growth with
microgrids despite the presence
of some obstacles, making them a
viable solution towards a low carbon
energy future at a global scale.
For more information on microgrid
modular and scalable technologies
from ABB, visit https://new.abb.
com/low-voltage/solutions/smartpower-solutions-for-microgrids
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POWER GENERATION

KEEPING THE LIGHTS ON:
OVERCOMING THE ELECTRICAL
CHALLENGES IN HEALTHCARE
Paul Armstrong,
UK Sales Director,
Field Services at
Schneider Electric

T

here is always comfort to be
taken from the existence of
the NHS. Whatever happens,
you can be assured of
the best possible medical
attention. However, that service can
be jeopardised by electrical outages.
This isn’t a hypothetical situation. In
August 2019, lightning strikes caused a
major outage across large swathes of
the United Kingdom, including at Ipswich
Hospital after a battery failure caused
the backup generator to fail. In the US,
meanwhile, there are similar stories of
hospitals and clinics that were unable
to function after suffering outages
caused by extreme weather events.
The healthcare sector is under
more intense scrutiny than ever before.
While much attention has quite rightly
been focused on the challenges faced
by care workers and clinicians, hospital
infrastructure is no less important, yet
rarely gets the attention it merits.
It’s time to put electrical
challenges facing hospitals - and
their solutions - front and centre.

THE ALWAYS-ON
UPGRADE
One thing unites healthcare systems:
they are running on fumes after
almost two years of the most profound
public health crisis in a century.
The struggle of providing first class
care in the face of unprecedented
demand has meant hospitals and
trusts have had little time or budget to
upgrade their electrical infrastructure.
Hospitals now face a range of challenges;
these include power disruptions,
either because of a problem within the
facility or the external supply; aging
infrastructure which cannot be switched
off and is therefore difficult to maintain;
and a lack of full-time onsite expertise.
Added to these is the constant
pressure to reduce carbon emissions
in line with increasingly strict
government targets, such as the UK’s
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commitment to hit Net Zero by 2050.
Hospitals need to keep the lights
quite literally on, as well as upgrade
and update critical care equipment.
The only answer is to harness new
technologies that enable healthcare
facilities managers to analyse asset and
power health in real time, and to shift
from a reactive to a proactive mindset.

BUILDING RESILIENCE
Ask any doctor and they’ll tell you
that prevention is always preferable
to cure. It’s the same for electricity
infrastructure. Building resilience into
power systems is the best way to
ensure hospitals do not suffer outages
that can put patients’ lives at risk.
Digitisation is key to boosting
resilience by enabling facilities managers
to diagnose and prevent problems before
they occur. Meanwhile, technologies
such as microgrids, power automation,
power events analysis and conditionbased maintenance also play a major
role in guarding against outages.
Individual technologies all play their
role in optimising resilience. However,
the best results come when facilities
centralise control of multiple connected
devices in an IoT-enabled “system of
systems”, such as an Emergency Power
Supply System (EPSS). Ideally, an EPSS
will be built around a microgrid,
which works by generating
energy through distributed
energy resources (DERs) such
as renewables and combined
heat and power (CHP) systems.
Hospitals already have
many if not most of these
connected power components
in place. This makes it relatively
simple and cost-effective to
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retrofit systems that combine them
all underneath a single umbrella and
enable them to analyse asset and
power health across their estate.
Once they have this centralised
visibility of the whole network, they
gain a host of benefits. For example,
software analytics takes data from
building management systems (BMS)
and power distribution systems to
notify you of common issues such as
leaky valves, failing circuit breakers or
- as with the Ipswich hospital example
above - flat batteries. This enables
maintenance teams to address issues
before they become a problem.
Critical as it is to eliminate power
interruptions, this isn’t the only benefit
of centralised power management.
With many hospitals and trusts striving
to reduce costs in the wake of the
pandemic, digitisation can play a major
role in reducing ongoing energy costs.
By monitoring systems all the way down
to the device level, and running that data
through cloud analytics, hospitals can
identify previously invisible inefficiencies
like IT hotspots or expiring batteries.
By harnessing open source, IoTenabled energy management systems,
hospitals can ensure they maintain the
health of the energy infrastructure on
which critical care depends. www.se.com

November 1st 2022, Old Trafford,
Manchester United FC.
This event will connect high level professionals
from within the Public Sector with companies
offering a range of products, services and
solutions to support their sustainability goals.
A top quality conference programme will
accompany the exhibition to make this event a
must-attend.

www.pssevents.co.uk

Be future positive

Many businesses and organisations are
looking to the future. And how to power
that future sustainably. At Drax, we have
a range of unique products and services to
help you meet both your commercial goals
and your sustainability goals.
Because we believe in a future where
reducing carbon emissions and managing
costs isn’t an ‘either or’, but a ‘both’.
Discover the power of a great partnership.

Search ‘Drax. Be future positive’

