MURPHY’S INTELLIGENT
PERFORMANCE
ASSESSMENT
CENTRE
(iPAC)

iPAC COMBINES INNOVATION, DATA AND COLLABORATION
TO HELP REALISE SIGNIFICANT COMMERCIAL BENEFITS
FOR THE WATER SECTOR AND ITS CUSTOMERS
•

Real-time assessment and process modelling

•

Reduces operating costs by 11–23% a year

•

Plug-and-play analysis up and running within
24 hours

•

Generates accurate, real-time data to gauge
asset capacity against design specifications
and reduce capital spend
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•

100% regulatory compliance, no need for
operator intervention and always operating
at lowest cost of treatment

•

Machine-learning capability analyses issues
and provides remedial measures via audio
and visual artificial intelligence
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WASTE
WATCHING
A collaboration between researchers and practitioners has
opened up real opportunities for real-time performance gains in
wastewater treatment.

TREATMENT GETS A
NEW TREATMENT
Regulators, researchers and
growing numbers in the water
sector front line are recognising
the value to customers and
companies in continuous, streamed
performance assessment.
With that requirement in
mind, a collaboration between
infrastructure construction leader,
Murphy, and the Water Research
Centre (WRc) has developed what
has already been described as
“a potential game changer” for
wastewater treatment.

DIGITAL POINTS
THE WAY FOR
WASTEWATER
It is a plug-and-play, mobile
system that provides real-time
performance and capacity data
that hands operators the analytical
power to predict and act to benefit
customers and water companies’
total expenditure plans. And
potentially, it strengthens the
sector’s capability to improve its
environmental performance in
casting waste as a resource.
We are now gathering water
industry partners to collaborate
and help us to hone a groundbreaking development. It is an
advancement that promises to
upgrade wastewater treatment to
match our partners’ ambitions as
stewards of the environment and
leaders in sustainable practice.

GRD003120-IPAC-insert-2021.indd 2

Murphy’s Intelligent Performance
Assessment Centre (iPAC)
embodies the water sector’s
desire and need for digital
transformation in its operations.
As well as quantifiable gains in
day-to-day performance, iPAC
provides remedies to challenges
including unplanned downtime
and compliance failure with its
associated fines.
WRc has technically endorsed
the product while Ofwat has
recognised the benefit to
customers and the environment
iPAC could bring. Cranfield
University foresees that the
product will bring a “paradigm
shift” in the way treatment works
are assessed, while water sensor

“

We believe iPAC is
leading the field in its
approach to treatment
plant optimisation. The
introduction of innovative
mobile laboratories with
a plug-and-play approach
has the potential to be a
game changer in the water
sector.
Andy Blackhall – Managing
Director, WRc

firm Hach said the product
provides an evidence-based
assessment of capital expenditure
savings.

iPAC HAS DEMONSTRATED ITS CAPABILITY TO DELIVER
OPERATIONAL FEATURES ON EVERY WASTEWATER
TREATMENT OPERATOR’S WISH LIST
•

It provides a real-time evidence base for assessment of the
work’s performance and for identifying trends.

•

iPAC reduces gross baseline operating costs by 11–23% a
year and gives an internal rate of return of 30%.

•

iPAC’s real-time asset capacity monitoring against design
expectations maximises asset use, and so puts a rein on
capital spend.

•

It creates a digital twin of a wastewater treatment facility
that can enable operators to run and analyse operating
scenarios.

•

And its machine-learning capability analyses the causes of
process issues and provides remedial measures.
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THE
TRANSFORMER
Terry Williams [CEng MIChemE] tells how iPAC came about
and where it is taking Murphy.

DATA DEFINES THE
AGE WE LIVE IN

MAINTAINING
PROGRESS

Its successful deployment depends
entirely on converting it into useful
information. Shortfalls in that step
remain a feature in many aspects of
industry and commerce. And those
shortfalls hinge on how and when
data is gathered.

He explains that inadequate
maintenance of the sensors, rather
than the quality of the devices,
is an issue in the water industry
that arises largely from a lack of
capacity for ongoing appraisal of
a plant’s performance. “Once a
plant is designed and operational
we tend to forget about it until we
want to upgrade it,” says Williams.
“The focus is on compliance. We
never quite revert back to the design
specifications which means we can’t
know how much headroom we’ve
actually got in the works.

Developments in data use in
wastewater treatment hold
tremendous potential in social and
environmental provision. They support
efforts to preserve our environment
and to remedy current shortfalls in
wastewater management. Murphy
is in advanced stages of a project
to hone the use of data processing
technology to raise the game in
UK wastewater treatment. It has
developed a real-time monitoring
and analysis system that can be a
permanent site fixture or deployed
temporarily to diagnose and remedy
problems.
Murphy’s Intelligent Performance
Assessment Centre (iPAC) has the
capability to up the performance
of existing treatment works while
reducing operational costs as well as
capital expenditure on plant upgrades.
It provides modelling capability to
assess, for example, a works’ tolerance
of higher-than-usual loads.
Furthermore, Murphy’s Head of
Engineering for Water (retired), Terry
Williams, asserts that iPAC forms a
basis for future collaboration within
the UK water sector – equipping
companies, regulators and other
stakeholders with data to share for the
benefit of customers.
“It’s all about providing robust and
reliable data,” says Williams. The initial
focus in developing iPAC was, he says,
on energy and carbon challenges.
“We were tracking the water scene
in the UK and at the time, as still
today, the prevalent issue related to
sensors and the data coming from
those sensors. Both are only as good
as the installation, maintenance and
calibration carried out on those
devices,” says Williams.
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iPAC addresses these issues through
real-time analysis of a plant’s
performance and – in a differentiating
feature of the system – comparing
the actual real-time performance with
the treatment works’ process design
specifications.
“We asked ourselves, could we
come up with a system to look at
performance metrics in real time
to give us feedback to measure the
headroom to upgrade the works
to, for example, track performance
against the basis of design.”
The use of digital twins emerged
during iPAC’s development.
Williams says Murphy saw that as an
opportunity. “We looked at process
modelling and being able to compare
how the performance of the works
would react to additional loads or
flows. So we had a real-time, active
model with a digital twin on the site.”
Further enhancement came with the
incorporation of machine learning into
iPAC and Murphy teaming up with
Microsoft. With Microsoft on board,
Murphy explored “how we could
ultimately design an autonomous
wastewater treatment plant using
machine learning and cognitive
recognition systems with cameras
and acoustics as the eyes and ears
of the operator.” The journey with
Microsoft took the autonomous plant
proposal to proof of concept, “so we
could recognise good or bad process

“

It’s all about providing
robust and reliable data.

conditions on a wastewater treatment
works.”
Murphy operates 23 wastewater
works in the Republic of Ireland.
Its operations teams, Williams
says, provided examples where
performance reporting and
continuous remote observation
could avoid emergency situations
arising, and where periodic manual
observations could be eliminated by
autonomous operation. They point to
examples where information could be
conveyed remotely to save resources.
Those examples include processes
controlled by timers that could instead

iPAC FEATURES
• An analysis centre that can
be operational within a day of
installation
• Real-time process
modelling to provide a clear
understanding of asset
capacity compared with a
treatment works’ design
specification
• Machine learning to predict
asset reliability issues and
minimise unplanned downtime
of critical plant
• Banking-grade, Microsoftcertified cyber-security
• Interoperability with existing
site PLC and SCADA systems
and external data sources
• Remote control and visibility
• A real-time, digital twin
simulation platform for
training operatives and
for creating a reliable test
bed for emerging analytics
technologies
• Data accuracy and reliability
across all treatment stages,
facilitating feed-forward and
feedback control loops
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be run in response to conditions
observed by camera.
Williams points out that online,
evidence-based performance
characteristics of a treatment works
should help water companies to avoid
illegal discharges and the attendant
fines. Also, information from iPAC
could support the Environment
Agency in its decision making on
receiving water courses – in real time.
Ultimately iPAC could be a vehicle for
greater collaboration and data sharing
across the UK water companies
and their regulators to bring on
operational efficiencies. “Sharing data
between all water companies should
optimise operations and save money
in the long term on future builds and
efficiencies.” But to achieve that end,
there is a need, Williams emphasises,
to “stretch and challenge the
boundaries of the water companies in
respect of wireless, remote monitoring
and control.
“It’s established in various industrial
sectors and prevalent in others. But,
for a number of reasons, the water
sector is very unsure about the
security issues. iPAC can demonstrate
the security of these systems.”

ALL ABOUT DATA
The Water Research Centre (WRc)
has provided technical assurance
to the iPAC project and provided
all commercial numbers from its
operational database. WRc’s cost
benefit analysis for iPAC showed that,
in 102 wastewater treatment works
serving a population equivalent of
more than 150,000 people, it gave a
net saving of £300m over ten years
across all UK water and sewerage
companies. That equates to an
average reduction of 11% in baseline
operational costs for those works.

the sites in most cases. That left us
with an approximate operational cost
saving of £1.07 per person population
through RTC,” says Williams.
“If you know what’s going on in your
works in real time 24/7 and you
know what headroom you’ve got
in your works 24/7, you’re going to

“

WRc’s cost benefit
analysis for iPAC showed
that, in 102 wastewater
treatment works serving
a population equivalent
of more than 150,000
people, it gave a net
saving of £300m over ten
years across all UK water
and sewerage companies.

be better-informed in decisions on
whether to upgrade a works or build
a new works.” He goes on to say the
operational savings translate into
embodied carbon and operational
carbon savings in the long term, while
better decision making adds capital
savings.
Any headroom or shortfall in the
capacity of a wastewater works is
revealed by iPAC. It does this by
comparing real-time monitoring data
with theoretical design specification
data from an embedded process
model – the WRc’s STOAT wastewater
treatment model.

Meanwhile, case studies by sensor
company, Hach, show how realtime control (RTC) provides cost
benefits through reduced energy
and chemicals consumption. Hach
provided performance data for 20
plants across the UK and the rest
of Europe. Its findings included a
reduction in aeration energy costs
of more than 20% and a 37% cut in
chemical costs. “We took a worstcase outlook from WRc’s costings
and halved RTC benefits reported on

“If real performance outstrips the
design performance it enables you
to ask questions about the design
like: are we over designing these
works? That could have a significant
impact on capital costs for the future,”
Williams points out.
iPAC’s headroom indication is the “real
differentiator” between it and other
real-time monitoring technologies
on the market says Williams. Other
systems, he says, are “looking at
what’s occurring on the site and
dealing with it rather than providing
analysis to inform the operator of
the true performance of the unit and
whether capital investment is needed
or whether there is headroom.”

FUTURE INNOVATOR
“Murphy is the innovator behind
iPAC; we are driving it,” says Williams.
“Everything we have done technically
and commercially has been assessed
independently by WRc and that
demonstrates iPAC’s – and Murphy’s
– smart credentials. And we are
particularly eager to nurture close
partnerships and mutually beneficial
relationships in, and out of water.
“So iPAC reflects what Murphy is and
wants to be better known for,” says
Williams.
With that in mind, Murphy is dotting
the i-s on its application for a slice
of Ofwat’s Innovation Fund, which
Williams describes as “an ideal
opportunity to work with the water
companies collaboratively.” And
Murphy has a number of water
company partners in place for its
application.
“We are serious about the Ofwat fund
and we want iPAC to be a joint effort
across all the UK water companies.
We want to take it to the final stage
and go into production during the
Ofwat funding period.”
There is a clear need for invention and
resourcefulness in any contribution
to the UK’s drive for net zero carbon.
At the same time the water industry
is aspiring to a digital transformation.
In that context Murphy’s push to the
finish with iPAC is possibly a timely
transformer. One that could take
the company to the start of a new
place as a water industry technology
innovator in a world where that very
attribute is in great demand.

For further information contact:
johnwesterell@murphygroup.co.uk 07756 206963
steve.webber@wrcgroup.com 07525 731916
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