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How are you setting up your business for 
the future?

Future-proofing operations is a key 
concern for most businesses. There 
are many facets to this, from reducing 
operational cost and streamlining 
workflow to capturing and updating data.

Our theme for this issue is digital 
technology. Advances here are creating 
exciting business opportunities, opening up 
new markets and extending the viability of 
existing operations. We’re exploring some 
of the many areas where moving onto 
digital platforms and digitising data are 
making a difference for our people, our 
customers and our business.

In this issue we see how using tablets 
for data entry in the field and real-time 
database connectivity have transformed 
a site monitoring project. We have several 
examples where simulation work is being 
used to improve safety, work execution 
and operational confidence, as well as 
predicting events. 

Welcome:

Taking this a step further we look at the 
next stages of virtual reality and the new 
mix of tools that bridge the gap from 
conceptual ideas to final designs and help 
bring our thinking into the real world. We 
look at a project to help one customer 
talk to their business database, literally by 
talking to it, and we discuss the merits of 
solution independence and proprietary 
solutions.

We take advantage of digital 
technologies at every stage of our work 
and yet there still remains enormous 
potential to integrate these methods 
further into our operations to make our 
lives safer, easier and more effective.

I hope you enjoy this issue and I 
look forward to seeing what future 
developments these stories inspire.

inspired@woodplc.com

Digital  
developments

Jeff Reilly
Executive President
Strategy and Development
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News in brief

It takes two

Wood and IBM have entered into an 
agreement to conceive and offer 
compelling new digital products and 
services that will advance operational 
efficiencies for customers in industrial and 
energy markets.  This multi-year agreement 
combines Wood’s engineering innovation 
and industry expertise with IBM’s advanced 
market-leading technologies in areas such 
as artificial intelligence (AI), blockchain 
and analytics.

The collaboration will ultimately expand 
to a broad spectrum of industries, 
including those where Wood and IBM are 
deeply engaged, such as process and 
energy, oil and gas, automotive, nuclear, 
clean energy and mining.

Wood and IBM will look to develop 
solutions and explore new ways to 
apply AI and advanced platforms to 
improve productivity and expand digital 
insights. With Wood’s comprehensive life 
cycle services and unrivalled technical 
knowledge and IBM’s global cloud 
platform and cognitive solutions with 
capabilities in data and analytics, IoT, 
mobile, blockchain and security we 
expect to bring exciting new insights to 
our customers.

The initial phase of the collaboration will 
focus on oil producers and utilities in three 
key areas where IBM and Wood can 
bring immediate value to customers:

• Project design and planning – combining 
digital processes and data management 
tools to provide predictable costs and 
seamless integration from design to 
commissioning.

• Asset insights  – providing leading-
edge analytics platforms to provide 
insight to asset owners and operators 
looking to improve operational 
efficiency, predict operational or 
safety issues, and drive down costs 
associated with brownfield assets.

• Project execution excellence – the 
use of blockchain and cognitive 
capabilities to ensure effective and 
safe execution of the work scope 
through advanced control of work 
solutions that manage worksites, 
personnel, materials and equipment in 
accordance with the project plan.

Bob MacDonald, CEO, Wood Specialist 
Technical Solutions, said: “Building on 
Wood’s experience in asset development 
and innovation, this will dramatically 
advance, and differentiate, our digital 
skills. By combining Wood’s engineering 
innovation, understanding of customer 
operational objectives and our domain 
expertise with IBM’s market-leading 
advanced technologies such as 
cognitive, blockchain and Quantum, we 
will help unlock new insights to learn from 
and make predictions on data.”

“Across asset-intensive industries, the next 
industrial revolution is being led by digital 
technologies that are challenging existing 
business models,” commented John 
Sullivan, IBM Business Services Leader 
for the industrial sector. “Together with 
Wood we are embracing this industry 
opportunity to deliver new solutions 
and services that improve operational 
efficiencies, advance digital capabilities 
and build innovative ecosystems.”

The UK Government has challenged the 
nuclear industry to make a 20% cut in the 
estimated cost of decommissioning by 2030. 
This huge saving can be achieved by finding 
new ways to minimise human intervention, 
increasing productivity, and optimising waste 
treatment, packing and routing.

The enabler for all of these objectives is 
new technology. Wood is already investing 
in a number of areas, including our SIAL 
nuclear waste encapsulation technology 
(see page 10), and we are taking our quest 
for new ideas a stage further. Small- and 
medium-sized enterprises (SMEs) are invited 
to put forward investment-ready proposals 
to the Wood Nuclear Innovation Fund.

Nick Higginson, nuclear decommissioning 
operations director, says: “We believe small 
companies may have the solution to some 
of the challenges facing decommissioning 
and we want to help bring some of those 
technologies to bear across our market, not 
just in the UK but across the world. We also 
see opportunities to build new partnerships 
as part of that process, based around 
technology.”

Proposed projects may include:

• Characterisation

• Visualisation and planning

• Decontamination

• Size reduction (planning and delivery)

• Contamination management

• Holding

• Moving

• Waste packing

Digital inspections 

Mark Glasper, quality manager for industrial 
services, has deployed a new system that 
digitalises our site inspection teams.

Working on multiple sites for a variety 
of customers and industries means 
the system must be highly adaptable, 
while not burdening our workforce with 
additional procedures. 

After thorough research, Mark found a 
platform that allowed us to develop and 
build common processes that could be 
tailored for our operational needs. 

Input into the application from technical 
authorities, including HSEQ and inspection 
specialists, ensured compliance with policies 
and best fit for customers and supply chain.

The new platform is used to manage 
inspections of assets such as scaffold 
structures within an industrial environment. 
Users can carry out audits and work 
inspections using an electronic checklist 
that generates inspection reports.

The application is installed on a 
smartphone or tablet for use within a safe 
working environment. The software can 
also be used on intrinsically safe, ATEX-
approved devices, allowing inspections to 
take place in Zone 1 and 2 rated areas.

We are extending the use of the 
application from scaffolding to industrial 
coating quality inspections, with ongoing 
trials at our customers’ sites, a big step 
towards digitising our work practices.

For more information contact  
mark.glasper@woodplc.com 

We will invest up to £250,000 to develop 
the technology to a high level of technical 
and market readiness. This funding may 
include support from our 12,000m² of 
labs and test rigs, the largest commercial 
complex of its kind in the UK nuclear 
industry. 

Wood will not be taking any equity stakes 
in the SMEs that come forward with 
proposals. Instead, we will aim to reach a 
mutually beneficial agreement to share 
the intellectual property developed as a 
result of the investment project.

Bob MacDonald, CEO of Specialist 
Technical Solutions at Wood, said: 
“The UK Government and Nuclear 
Decommissioning Authority wants safer, 
cheaper and faster decommissioning. To 
meet this challenge, it will be necessary 
to deploy new or existing technologies in 
ingenious and innovative ways.

“Successful investment will enable SMEs to 
grow and help us to achieve our objective 
of becoming the most sought after and 
trusted provider of waste management 
and decommissioning solutions.”

For more details contact:  
nick.higginson@woodplc.com 

We’re pioneering 
new ideas and 
technologies in 
many different 
markets. Here are 
a few of our latest 
accomplishments.

Fund aims to save taxpayers millions
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It is safe to say that Network Rail (NR), as owner and 
operator of the railway infrastructure in England, Wales 
and Scotland, faces a sizable challenge regarding 
asset inventory.

Innovation that 
speaks for itself 

NR manages 20,000 miles of track, 30,000 
bridges and viaducts, and thousands of 
tunnels, signals, level crossings and points 
– all of which have to be logged and 
maintained in a register.

NR’s Buildings and Architecture team has 
to keep on top of 2,500 stations, 1,500 
footbridges and 15,000 lineside buildings, 
a major task. Include NR’s responsibilities 
as a landlord and its need to be 
accountable for each asset – as well as 
compliance with standards on the civil, 
mechanical and electrical engineering of 
each asset – and the data management 
task quickly snowballs.

Accessing this data was time-consuming. 
But since early 2018, use of the 
technology behind Alexa, Amazon’s 
ubiquitous speech recognition device 
that enables voice control of internet-
enabled equipment, has made 
interrogation of this material much 
quicker. An eight-week proof of concept 
period led to development of a working 
prototype, sparking imaginations on how 
easy managing this data could become. 

Wood programmers in the US used the 
built-in capabilities of Alexa, known as 
skills, developing a custom skill specifically 
for NR.

“The implementation of Alexa technology 
was customised to Network Rail’s needs 
and operating conditions, and flexible in 
its ability to understand a wide range of 
synonymous voice commands in multiple 
dialects,” says Curt Walker, application 
development team lead with Wood. 

“It was well known that finding asset 
information was taking too long,” says 
Mark O’Connor, associate director for 
environment and infrastructure solutions 
at Wood and a specialist in asset 
management and digital solutions.

Inconsistency in multiple sources of 
asset data made the task even more 
challenging.

“The railway environment is a complex 
space with a varied mix of operational, 
commercial and public areas. Being 
able to quickly identify the department 
accountable for these areas as well as 
appropriate lease clauses or standard 
references is a must for NR.”

“Alexa sweeps through the database 
and announces the corresponding 
result. From here, engineers quickly 
have the information they need to 
hand,” says O’Connor. Although this 
was an innovative application for the 
Alexa technology, it combined existing, 
reliable technologies that were relatively 
straightforward to integrate. 

It is also scalable, so there is potential for 
additional features to be added to NR’s 
custom Alexa skill.

The simplicity of using Alexa was 
appealing, as was its requirement for 
minimal training.

“It worked pretty much straight out of 
the box,” says Andy Jannaway, NR’s 
principal engineer within the Buildings 
and Architecture team. “It has really 
opened our eyes to the possibilities of 
this technology. Getting this kind of 
information used to be a time-consuming 
and laborious task for one person, 
but is now an enjoyable interactive 
experience.”

While the technology has been 
introduced through the Buildings and 
Architecture team, Network Rail plans to 
roll it out to the regional routes through a 
support agreement with Wood.

Any business that needs to access 
complex asset or procedural databases 
would be able to implement this 
approach. Like Alexa, the benefits speak 
for themselves.

Network Rail and the Royal 
Institute of British Architects are 
collaborating on a footbridge 
design competition. Budding 
bridge designers have until 
18 September to submit their 
plans and the winner will be 
chosen in early October. 
Details here:  

www.ribacompetitions.com/
networkrailfootbridge

Fancy getting your databases 
to talk? Get in touch with 
mark.oconnor2@woodplc.com

Click on the quotes and icons below to hear some examples of Alexa in use. 
interactive
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Faraway, so close
Modern communications technologies continue to 
shrink our world; high-speed internet, cellular and 
satellite technologies are readily available. 

When a meeting or consultation is 
required at a remote location, boarding 
a plane or helicopter is no longer the only 
option. A video call can often suffice. 
Deeper interaction allows us to get even 
greater value from these connections. 

Virtual Reality (VR) is a fast-moving field 
and new developments are creating 
exciting applications for variations on 
this technology. Extended reality, or 
XR is the new term for the raft of reality 
technologies that include:

• Virtual reality (VR) - where the user is 
fully immersed in a digital environment

• Augmented Reality (AR) - where 
digital elements overlay your physical 
environment

• Mixed Reality (MR) - where the user 
can interact with elements in both 
digital or physical environments

VR is a powerful tool for 3D visualisation, 
training and simulation, allowing users to 
practice scenarios or become familiar 
with an environment before physically 
going there.

AR pulls computer-generated elements 
into the real world. It promises safer, 
more efficient operations by tagging 
physical elements with relevant 
information to the task.

Recently we have seen a lot of interest in 
the use of VR and AR for design review. 

Moving around and getting a precise 
view of a model is often a challenge with 
typical design tools. 

This barrier drops away in XR. Our 
natural instincts with regard to scale 
and proportion come into play and the 
user can move around easily to get the 
required view.

We’ve created XR environments for 
many designs and engineers are 
constantly impressed by how it improves 
their understanding. In one memorable 
example, a senior engineer laid on his 
back under a virtual model of a manifold 
to check a design detail.

Networking XR devices together for the 
design review creates an enhanced 
collaborative environment, allowing 
several users to view a design and point 
out areas of discussion. The environment 
can also be interactive. Controls can 
be actuated, parts can move. You can 
review geometry, and you can review 
operation and process.

For smaller scale design reviews, we 
have networked multiple AR devices, 
specifically Microsoft Hololens. In use, it 
seems like the item is in the room and 
all users see it. It’s extremely natural. 
You automatically understand the other 
observers’ point of view on the model 
and can easily indicate points of interest 
or concern.

There’s no doubt that this will have a 
major impact on design development 
and collaborative working.

To find out more, contact  
kieran.coughlan@woodplc.com 
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SIAL – a solid 
performer
Decommissioning nuclear power stations 
presents unique challenges and hazards. 
One of the trickiest is to remove liquid 
and quasi-liquid radioactive sludge from 
storage tanks and make it safe.

SIAL has many advantages over 
conventional methods: 

• Incorporates up to four times as much 
sludge or resin waste, so storage and 
transport costs are much reduced

• Performs well in terms of physical 
strength, hardening characteristics, 
leachability (the release of 
radionuclides through contact 
with water), radiation stability, 
biodegradability, flammability, 
explosivity and stability in frost

• Equipment takes up only 20m², with 
the same again for storage and 
output of drums

Wood has a three-step approach 
to implementing the SIAL process: 
characterisation, pre-treatment and 
solidification. We modify this according to 
the composition of the waste material. 

The SIAL process is tested on real samples 
of each individual waste stream so that 
an appropriate mixture of aluminosilicates 
and other inorganic compounds can be 
defined. 

Over the past 20 years, we have used SIAL 
to successfully immobilise approximately 
2,000 tons of sludge, resin and crystalline 
waste from Bohunice and approximately 
250m3 of spent ion exchange resins and 
sludge from tanks at the Dukovany NPP in 
the Czech Republic. 

International missions from the World 
Association of Nuclear Operators and 
the Operational Safety Review Team 
evaluated the SIAL matrix technology at 
Dukovany and held it up as an example 
of good practice.

Trials are under way for the use of SIAL 
at Fukushima in Japan. In partnership 
with Fuji Electric and on behalf of the 
Japan Atomic Energy Agency, we are 
examining its use for solidifying waste 
material from reactors damaged in the 
earthquake and resulting tsunami of 
March 2011.

Taiwan and the UK are also among our 
target markets as we look to deploy this 
innovative, self-developed technology.

Different types of waste are often layered 
on top of each other and, because the 
tanks have no mixing systems, each layer 
can have very different properties. The 
material is also dangerous to transport.

To meet this challenge, Wood developed 
SIAL, a geopolymer solidification 
technology that converts the sludge into a 
form safe for transportation and storage.

The technology was invented to deal 
with the waste from Jaslovske Bohunice 
A1, a nuclear power plant (NPP) in 
Slovakia, that was shut down after an 
accident in 1977. 

Large quantities of radioactive sludge 
had accumulated and could not be 
effectively immobilised using the more 
conventional cementation or bitumen 
treatments because of adverse physical-
chemical properties and the presence 
of highly active isotopes such as 
caesium-137. 

The SIAL matrix is a blend of inorganic 
compounds – mainly an alkaline 
solution and aluminosilicates – that are 
stirred into the waste and eventually 
solidified into a safe form. Our method 
allows this to be done quickly and 
simply at the point of retrieval.

To find out more, contact  
steve.caley@woodplc.com 
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Military 
precision
Our teams are bringing in digital 
technologies to clean up their cleanup.

Secondly, we use an environmental 
visualisation system - Earth Volumetric 
Studio (EVS) - that combines the 
contamination data with topographical 
models to help us understand how the 
contamination is spreading, both across 
the surface and at depth. We’re now 
looking at these models to see if any 
trends can be pulled out based on the 
local geology to help predict and prevent 
the spread of contamination in future.

Finally we are using ArcGIS – a 
geographic information system – online 
to capture data and exchange requests 
with authorities. Before we drill for a 
subsurface sample we need to be sure 
we won’t hit a pipeline or cable. By 
tagging our applications through the GIS 
software we can be 100% accurate and 
pass on approved coordinates to the 
field crew and drilling contractors. All this 
is monitored and adjusted in real time 
allowing us to share data and progress 
with the customer, so they are always up 
to date.

Matt Matteson, EVS team lead, has the 
final word on the project:

The Wurtsmith programme has led 
the way in digitising our process 
for environmental monitoring and 
remediation, achieving great savings on 
cost and schedule for the customer and 
reducing risk. It has quickly become our 
standard for executing projects.

The decontamination schedule at a US Air 
Force base in Michigan has been brought 
forward with reduced costs and liability, 
thanks to the use of paperless processes, 
online models and coordinated GIS 
systems.

Per- and poly-fluoroalkyl substances 
(PFAS) are stable chemical compounds. 
Their properties make them ideal for 
firefighting foam, but not ideal for the 
environment. Wood has been helping 
the Wurtsmith Air Force base with 
environmental monitoring and cleanup 
of PFAs since 2015. Saamih Bashir explains 
the project.

The Wurtsmith base is around 5,000 acres 
and areas of investigation identified 
within this are between 20 and 60 acres. 
Our teams take a variety of surface 
and subsurface samples of soil and 
groundwater to determine the extent of 
contamination and develop effective 
cleanup operations.

Over the past 32 months we have been 
successfully digitising our work scopes, 
creating a system that is far more efficient, 
easily tracked in real time and practically 
eliminates certain ongoing risks.

Our first step was to go paperless; all our 
forms are online, collected via tablets 
and stored in one place for easy access 
and set up so they can only be submitted 
when properly completed. On a job like 
this documenting everything properly 
is crucial and this system lets managers 
check that all the forms are being 
completed properly each day.

To find out more, contact 
matt.matteson@woodplc.com
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An operator 
training simulator 
for controlling well 
blowouts.

What to do if  
it blows?

Operator training simulators (OTS) can 
bring a variety of additional benefits for 
users. The primary focus is to prepare 
operators for a live operation in a 
low-pressure offline setting.  The OTS 
allows operators to practice routine 
activities, but it can also be especially 
useful for familiarising users with rare 
occurrences.  

Imagine you are called out to help 
with a major blowout on an oil well in 
the Gulf of Mexico. Your responsibility 
is to operate the processing facility on 
the containment vessel while others 
are trying to perform the cap and 
containment procedure to contain the 
blowout.  Operators of the containment 
vessel need to be well versed in these 
emergency procedures, but the 
opportunity to experience such an 
event, thankfully, is rare. Creating the 
event as a simulation allows users to 
build valuable experience.  

The simulation created for this 
purpose had a detailed model of 
the containment vessel processes as 
well as a versatile subsea well and 
flowline model. Blowout conditions are 
unpredictable so the simulator needed 
to address a wide array of flowrates 
and configurations so operators are 
familiar enough with the controls and 
procedures to be able to contain a well 
quickly and efficiently should the need 
arise. The OTS communicates with the 
actual controllers to manipulate the 
simulation and provide a real response 
to operator actions. 

The OTS includes options for a variety 
of well depths, fluid types and well 
productivity to cover a wide range 
of possible blowout scenarios. The 
OTS can also be quickly modified in 
response to a real blowout to provide 
more detailed simulation of specific well 
configurations.

Additionally, the OTS will allow for 
vetting of procedures and control logic 
ahead of live operation.  The OTS can 
interface with actual controllers or 
simulate the control logic on its own.  
In the case of an actual controller 
interface, the OTS gives users a 
window into the exact control function 
in a safe, controlled environment, 
enabling digital testing ahead of live 
production. This validation testing helps 
identify conflicting interlocks, reversed 
control signals and other unintended 
consequences that can’t easily be 
identified without running the controls in 
a realistic environment.

Simulations can be anything from quite 
simple screen applications to realistic 
immersive environments (see Far 
away, so close, page 8). By improving 
familiarity with facilities and systems, 
once users get into the real environment 
they can respond more effectively.

To find out more, contact: 
elliott.dudley@woodplc.com
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Centres  
of excellence
Pooling our capability to create centres of excellence is a 
great way for us to bring expertise together to improve our 
support. New centres in Mexico and Scotland are enhancing 
the services we offer to oil and gas, and clean energy 
customers respectively.

There is a great wealth of applications 
across our industries, and the ATC brings 
them all together, allowing customers to test 
and understand the offerings on the market. 
Any energy company can request support 
from the ATC, where they can model their 
operations under the open architecture 
based on international standards such 
as ANSI/ISA-95 and IEC 62264-1. These 
standards provide uniform and consistent 
terminology, communications and 
models to clarify application functionality 
and how information is used to reduce 
errors associated with implementing new 
product offerings.

The ATC will use hardware and software 
that cover all telecommunications needs 
and all the main systems and subsystems 
required for the midstream processes. 
The nature of the facility is to be variable 
and adaptive, integrating a variety of 
applications and hardware solutions. 

The Advanced Technology Center 
(ATC) in Mexico is the first of its kind. 
Wood, Roue and Cisco collaborated 
on the space, which focuses attention 
around the massive potential offered 
by the Internet of Things (IoT). This new 
facility can test and refine applications, 
technologies, and digitisation capabilities 
that will improve decision making and 
enhance profitability.

Combining Wood’s engineering and 
operational experience with the 
networking technologies of Cisco and the 
consultancy expertise of Roue creates 
a robust, integrated technological 
approach to achieve operational 
excellence, safety and process control.

Aging, inefficient assets and poor 
infrastructure present major challenges. 
In Mexico, companies that can leverage 
technology will gain a competitive edge 
in efficiency, control, automation, asset 
life extension and total cost of ownership.

In addition to Cisco, well-recognised, 
third-party technology suppliers (Rockwell, 
Emerson, Omnisens, Atmos, Oculus) will 
be available to allow customers to build 
and test their own integrated systems from 
established vendors.

The new facility provides a controlled 
environment to support training, 
simulated scenarios, impact studies, 
system optimisation, stress testing and 
more, covering all logistical aspects of 
hydrocarbons, from storage to transport 
and distribution. 

To find out more about this facility contact: 
alexander.kebaili@woodplc.com

Creating new operational systems

We manage our customers’ portfolios to 
ensure:

• Remote asset/site monitoring 24/7

• Optimal site performance 
management

• Rapid identification of problems

• Reduction of downtime and lost 
revenue

• Site and asset management

Features of the control centre include:

• Wind turbine safety rules (WTSR) 
operational control

• Contractor monitoring and site access

• Weather monitoring and power 
forecasts

• Outage notification

• High-voltage management

• Operational data review

• Offshore coordination and vessel 
tracking 

• Operational reporting

• Advanced analytical reporting

• National Grid balancing mechanism 
and trading function

• Balance of plant maintenance 
coordination

• SCADA data review and storage

As part of an all-encompassing asset 
management service, Wood’s clean 
energy business acts as the “all-seeing 
eye” for its global customer base.

From our Glasgow-based control centre, 
we deliver control, monitoring and 
management on a number of renewable 
energy assets, including onshore and 
offshore wind, solar, and tidal energy 
projects. These asset types can be 
expanded and we are upgrading the 
control room to provide emergency 
response for other Wood projects. 

With expert staff and state-of-the-art asset 
performance technology, we can help 
identify operational and performance-
related issues as they happen, ensuring a 
proactive management approach that 
will reduce asset downtime, maximise 
production and reduce lost revenue.

Available 24/7, the technical support hub 
gives full oversight and control of everything 
from National Grid trading and control point 
to rapid emergency response. 

It supervises the operation of 350MW 
of power generation assets throughout 
Europe and monitors remote 
measurement equipment across Europe, 
the Middle East and Africa. We are 
working to expand our capability further.

To find out more about our operational 
asset services, please contact: 
wood.ops@woodplc.com

Our control centre’s asset performance 
software visualises current and historical 
data including:

• Power curves

• Energy against wind resource

• Availability

• Capacity factors

• Production ratios

• Asset comparisons

• Event energy yield deficit

Monitoring clean energy assets
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Playing it cool
The principles of performance improvement for 
turbines are simple enough, but applying them to 
one of the largest power stations in the US without 
disrupting ongoing operations adds more than a 
few layers of complexity.

The power of a gas turbine depends on 
the air flow through the unit, since warm air 
takes up more volume the performance 
drops at higher temperatures. Cooler air 
equals more power.

Chilling the inlet air is an effective way of 
boosting power output without resorting 
to a more expensive upgrade to the 
turbine units. Wood supported Duke 
Energy to improve chiller capacity at the 
Hines energy complex, adding 200MW to 
the plant’s generating power.

The facility runs eight F-class combustion 
turbines for a total site capacity of 
1912MWs. Installed at different times 
during the plant’s 18 year history, each 
turbine block is slightly different.

Many options are available to cool 
the inlet air, including fogging, wet 
compression and evaporative cooling. 
This project identified a closed-loop chilled 
water system as the preferred option. Our 
scope included designing and installing 
the chiller plant, thermal energy storage 
(TES) tank, a mechanical draft cooling 
tower, cooling coils for the turbine inlet 
ducts and a closed-loop piping system. 
The system uses the chilled water in the TES 
tank to boost power output; the water is 
then recycled and cooled during off-peak 
times, effectively recharging the system. 
What makes this system unique is both its 
scale and innovative operation.

Formidable scale
Storing over 17 million gallons of chilled 
water, the TES tank is one of the largest in 
North America. With a capacity of more 
than 315,000 tons per hour this tank can 
support 12 hours of full-load cooling. The 
tank is cooled by eight 3,500 ton chiller 
units designed to charge the working 
volume of the tank in 12 hours to give 
round the clock coverage.

The tank maintains a thermocline; this 
is a stable division between the cold 
water at the bottom of the tank and 
the warm water being recycled back 
into the system. In a tower 93 feet high 
and 215 feet in diameter this is quite 
an achievement. In tests the 36°F cold 
supply and the 70°F returning supply were 
separated by just four feet of thermocline 
thanks to the stability of the system.

Of the two looped systems the primary 
loop is used to charge the TES tank; 
when the chilled water has been used 
the tank temperature is ‘hot’. Water is 
drawn through the diffuser at the top, 
cooled by the chiller plant and pumped 
back through a diffuser at the bottom of 
the tank.

Partial discharge mode sees the chiller 
and TES tank working together to supply 
the chilled water. The primary loop cools 
approximately half of the hot water 
coming back from the turbines and 
pumps it to the secondary pump skid 
where it mixes with cold water from the 
TES and goes back to the cooling coils.

The secondary loop pumps cold water 
from the TES tank and chiller plant to the 
cooling coils at the turbine inlets. The 
cooling for each turbine is individually 
controlled and monitored.

The cooling process creates a lot of 
condensation, so an additional system 
captures this condensate and pumps 
it to a 200,000 gallon collection tank 
where it can be added to the cooling 
tower. Using the condensate in this 
way reduces both water and chemical 
consumption.

Challenging complexity
System design focused on maintaining 
the thermocline within the TES tank and 
ensuring round the clock water supply to 
match demand peaks. 

Complex diffusers ensure that the water 
entering and leaving the tank do not 
mix and reduce the temperature of 
the chilled water required for cooling 
operations. Intelligent systems monitor all 
aspects of the system and ensure the rate 
of change for the inlet temperature is 
carefully controlled so as not to overstress 
the turbines.

In addition to the impressive scale of the 
new system, the modifications had to be 
coordinated around planned outages 
so as to not disrupt operations. The entire 
system had to be installed within the 
existing plant footprint.

Over a mile of underground pipework was 
installed and the enormous TES tank used 
700 miles of high-strength carbon steel pre-
stress wire to reinforce the construction.

In order to reduce disruption on site, many 
elements were pre-constructed and 
mock fit-ups were performed to practice 
installation and identify any issues.

A positive conclusion
The new chiller system increases the 
summer capacity of the Hines Energy 
Complex by 200MW without adding 
any new generation units. This maintains 
the Hines facility as a leading power 
producer for Duke Energy in Florida. The 
additional capacity provided by the 
chillers helps offset the need to generate 
extra power from less efficient and more 
costly peaking units in the summer. 
Despite the complexities of design and 
installation the project was completed 
without any safety events and under strict 
environmental controls, with a focus on 
minimal water and chemical spills.

To find out more, contact 
frank.kalany@woodplc.com
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The future of survey is faster, more accurate and mobile.

Planes, trains  
and automobiles
In previous issues we’ve looked at our 
Optimiser service, which uses LIDAR to 
assess wind movements around turbine 
blades (Greener than green, issue 2). 
We’re also using LIDAR to improve our 
survey methods, with excellent results. 
LIDAR bounces light off surfaces to 
create a three-dimensional model 
that is extremely accurate and much 
faster to make. Andy DeGroat, national 
geomatics sector leader, explains the 
development.

Working at the speed of light 
Working in the same way as radar, LIDAR 
bounces pulsed laser light, rather than 
sound, off objects, measuring the time the 
light takes to return to determine location. 
Using high-powered computers, scanning 
technicians then assemble the billions of 
data points into a 3D model. With enough 
computing power this survey can be 
performed in real time, generating point 
cloud models almost instantly. This has 
opened up the options for survey mapping.

Eyes in the sky 
Aerial survey is still a key service for us and 
LIDAR literally adds another dimension 
to this. We can visually map terrain with 
high-resolution photography and create 
rich 3D models by combining aerial 
photography with LIDAR data. Recently 
these methods have revolutionised 
archaeological survey, helping scientists 
see through deep jungle to the terrain 
below to identify the remains of ancient 
Mayan cities.

On track for better results 
Our mobile LIDAR scanner can be 
mounted on any vehicle so a railway 
survey can easily be accomplished by 
setting up the device on a flatbed at the 
back of a train. The speed of LIDAR means 
that surveying from a moving vehicle is 
no longer an issue, so a survey can be 
more comfortably factored in to existing 
schedules with much less disruption.

The road to change 
Recently our remote sensing group has 
been using our mobile scanner to carry 
out road surveys across the Carolinas in 
the US from the back of our custom-built 
mapping vehicle. The LIDAR system is 
making the whole exercise much faster 
and safer. We can drive through a 
junction at normal traffic speeds and still 
capture more detailed and accurate 
data. This means less disturbance for 
traffic on busy roadways and much 
lower risk for our survey teams. Survey 
crews now spend less time at busy 
roadsides setting up equipment, slowing 
traffic or creating additional distraction 
at dangerous junctions.

Never standing still 
Our static surveys also benefit from 
LIDAR technology. Using our terrestrial 
LIDAR scanner, we can set up and 
survey in less time and with greater 
accuracy than conventional methods. 
For a recent industrial site job, we were 
able to survey an entire facility in one 
day. This not only minimises disruption 
but creates a more accurate and 
current model of plant, equipment and 
materials, so designers can visualise 
areas effectively without repeat 
inspections.

The statistics speak for themselves here; 
the LIDAR method is more than twice as 
fast as a traditional survey, and nearly 
six times more efficient, for a fraction of 
the cost.

To find out more, contact  
andy.degroat@woodplc.com
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It’s complicated
After 30 years of evolution we have returned to the drawing 
board for the next generation of commissioning software.

Commissioning is a complex exercise, 
calling on every discipline and typically 
requiring major increases in manpower 
and resources. Tight project management 
and competent technical delivery 
are essential skills for a successful 
commissioning job. Josh Goolnik, 
software development manager, talks us 
through the new version. 

A hub of activity 
Our Completions and Commissioning 
Management Software has a proud 
heritage, dating back almost thirty years. 
As times have changed the reach of our 
products has only grown further: More 
than 7000 people have used our most 
recent generation, the GoTechnology 
Hub suite, on more than 650 projects 
around the world. 

During that time we maintained our 
focus on continuous refinement and 
improvement with each new release; 
adapting to a variety of customer needs 
and specialisations. However with any 
technology, no matter how successful, 
there comes a time of diminishing returns, 
when the landscape has changed so 
much that, starting from scratch allows 
you to make a greater improvement. 
So, two years ago we started the 
journey towards our next generation of 
commissioning software. 

Next-level operations 
Our new software moves the world of 
commissioning management a significant 
step forward, taking on many aspects of 
digital delivery and technology to offer 
a more adaptable, extensible solution. 
The online application creates a single 
data source that can track project and 
operational tasks all the way from FEED 
stages to final completion. 

Instant integration 
Rapid manpower increases create 
challenges beyond recruitment and 
logistics, integrating third party suppliers 
and specialist disciplines as well as 
inducting and familiarising recruits with 
operations. The GoTechnology suite offers 
a live environment that all parties can 
access through practically any device so 
whether you are adjusting processes in 
the office on a laptop or making changes 
on site with a tablet everyone works from 
and updates the same source.

Beating the bottlenecks 
A major issue in commissioning is the 
coordination of multiple disciplines 
around a restricted worksite. Scheduling 
around the needs of each to allow 
work to progress in the right sequence 
is vital. New project dashboards and 
task trackers give project teams better 
visibility to allow planning and work pack 
development, preventing bottlenecks 
and keeping the job moving.

Scale and adapt 
Our application interfaces seamlessly 
with multiple data sources and platforms 
so everyone can plug in to the same 
environment. Commissioning projects 
routinely involve rapid changes in 
resources so our software scales easily 
with the project from a handful of 
commissioning engineers to thousands 
of specialists. Mega projects may have 
hundreds of thousands of tags but 
complex projects often comprise multiple 
small-scale deliverables that need to be 
coordinated at more local levels.

To find out more, contact  
matt.nesbitt@woodplc.com
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Proprietary 
solution or solution 
independence?
We always aim to offer the best solutions to the 
challenges our customers bring. To do this we promote 
an independent approach yet we also create our own 
proprietary technologies. So what are the advantages 
and how do we reconcile these contrasting methods?

Today we boast the largest specialist 
integrity team in the world, in-house 
proprietary software is the best option for 
the vibration, dynamics and noise field. 
Since it is so specialised, few businesses 
have the knowledge to build the right 
solutions.

Extensible solutions: Virtuoso software 
Virtuoso was created 25 years ago 
to monitor the operational integrity 
of vital offshore producing assets, by 
providing multiphase pipeline leak 
detection, composition tracking and slug 
management functionalities. With the 
enormous variety of asset types, systems 
and environments we were asked to 
monitor, simulate or predict, we needed 
software that could easily be adapted 
to a range of operating scenarios rather 
than developing something from scratch 
each time.

What we deployed was designed to 
be very robust, fast and accurate, 
key requirements in online real-world 
applications for timely operations 
decision making.

Today, we use Virtuoso is to monitor 
integrated assets including wells, pipelines 
and processing facilities. It is routinely used for 
reservoir and well performance surveillance, 
to monitor for leakage or corrosion issues, 
and to optimise production operations, 
among many more emerging applications. 
Virtuoso is used to help manage around 10% 
of the world’s key gas resources. 

Collaborative creation:  
Modus process technology 
With a broad operational footprint we 
are positioned to highlight and target 
opportunities and bring the right skills 
together to develop new technologies.

Seeing greater potential for the waste 
gas produced in refinery processes we 
worked with a specialist to develop a 
new catalyst technology that converts 
offgas or waste gases back in to more 
commercially attractive components that 
can be sold back into the market. Drawing 
on our expertise we were able to help 
turn this equipment into a bolt-on product 
that is very easy to integrate into existing 
operations to create additional revenue, 
reducing emissions and improving revenues.

With outstanding expertise in specialist 
areas and deep operational experience, 
we are well-placed to specify and develop 
in-house technologies and software to 
improve our services. In niche areas and 
sub sectors, we have brought technical 
insight to bear, evolving innovative solutions 
to address specific problems.

Early development: Vibration, dynamics 
and noise technologies 
50 years ago, when many assets were in their 
infancy and the idea of ongoing integrity 
was a philosophy for much later in life, some 
of our specialists had already identified the 
damaging effects of machinery vibration. 
Before computers became the standard 
for performing complex calculations, our 
engineers were creating their own sensors to 
test for vibration issues.

We remained ahead of the curve, 
developing our own applications and 
simulation software when nothing else 
existed to meet a need we knew was 
there. Our proprietary software and noise 
damping solutions have been created to 
fill a gap in the market and complement 
our wider integrity support.

Developing Modus combined our 
impartial approach with technological 
innovation to create an exciting new 
product offering.

Navigating complexity:  
GoTechnology suite 
Nearly a decade ago our 
commissioning specialists began 
developing a bespoke program to 
track and manage commissioning 
projects. With little available at the time 
but a clear idea of what our customers 
were looking for we were able to 
create an application that quickly 
became a firm favourite.

A key differentiator here was our 
deep background knowledge 
of commissioning and project 
management which helped inform the 
intuitive user experience, something 
we have continued to refine with user 
feedback to keep our offering ahead 
of the curve.

This in house solution has an added 
advantage in that it is very compatible 
with other software and data storage 
methods so it can be used alongside 
other preferred programs or proprietary 
solutions from different vendors.

Bridging the gap:  
While we would clearly want to create 
our own technologies and promote them 
to maximise revenues we also see a need 
to support and improve the industries 
we work in. In larger projects specifying 
components can become a significant 
drain on time and resources.

The iterative nature of the selection 
process has a knock on effect with 
cost and deadlines, suppliers may 
use different criteria for their product 
specifications making it harder to 
compare options, and the varying 
standards in different regions can overlap 
or at worst contradict each other. 

We have developed a set of standardised 
specifications that take international 
standards from governing bodies as a 
baseline combined with typical operator 
specifications and filtered through our 
own broad experience. 

These standards can be used off the shelf 
to build design packs more efficiently and 
still allow for bespoke modification.

A rolling programme of engagement 
with suppliers and contractors allows us 
to stay ahead of the development curve 
and incorporate new innovations more 
rapidly into the selection process; it is 
also building a strong feedback loop for 
continuous improvement.

The programme has built greater 
consistency into the design process while 
freeing up valuable development time 
and reducing resource drain.

Proprietary solutions

Continued on following page...
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Very little of the technology is in-house; 
we understand the benefits and 
limitations of each element so we can 
specify the right combination of systems 
to meet the needs of the facility.

Underwater experience 
With a high market share in the subsea 
sector our objective approach is one of 
the cornerstones of our reputation. As 
such it is vital that we maintain a fully 
impartial perspective and stay open 
to any and all developments in the 
market. We have seen high margins 
drive over cautious and bespoke 
solutions and low margins force more 
efficient designs.

With a holistic approach to project 
delivery we have been able to 
benchmark and assess every option 
and even standardise some design 
elements to create a more efficient 
development process. In some cases 
this can mean giving away some 
intellectual property but in the long run 
this helps to build trust and ultimately 
delivers a better project.

In one recent case we reached first 
oil a year early through accelerated 
schedules brought about by blending 
the best and most efficient methods 
available, and this while designing two of 
the deepest subsea systems in the world.

By remaining independent we keep all 
our options open.

The nuclear family 
On the frontline of nuclear power 
development the science is rapidly 
evolving in many different directions but 
the projects and planning are very long 
term, so solutions have to be durable 
and reliable.

We are supporting the development 
of many different reactor types and 
remain determinedly technology neutral 
so we can recommend the best option 
for a particular location. Factors such 
as available infrastructure, fuel supply, 
scale, location and use place different 
restrictions.

With long operational life and high levels 
of uptime expected we need to be in a 
position to select the most appropriate 
technologies without being tied to a 
particular solution.

Processing the possibilities 
Processing and refining chemicals is 
a highly complex operation with an 
enormous number of variables. Like any 
facility production efficiency and uptime 
is key to the success of the asset so any 
refinery must be connected to an effective 
infrastructure for the supply of feedstock 
and distribution of end products.

Being able to access the full range 
of options to solve a problem is an 
invaluable position to be in; solution 
independence means we are never 
tied to a particular technology. If we do 
partner with a supplier it is normally for 
a specific project, although we monitor 
the success of any new partnership to 
improve future options.

Automatic independence 
Our automation and control services span 
a huge range of sectors and asset types 
with very different operational drivers. What 
we would develop to automate a mine is 
very different to creating a production line 
for wrapping sweets.

In this arena project and programme 
management and in-depth understanding 
of various process control systems are vital 
and with so many variables we try not to 
do anything that restricts selection. As the 
leading systems integrator we need to keep 
this impartial approach to ensure we can 
access every possible option.

What we do here helps customers develop 
a tailored system from component 
technologies, hardware and software 
which we optimise to their requirements. 

Proprietary 
solution or solution 
independence?

For many processes there are licensed 
technologies and open art solutions with a 
whole raft of third party suppliers offering 
solutions to specific parts of the production 
chain. Refineries by their nature are large 
scale and bespoke, with their designs 
influenced by many unique factors.

Being tied to a preferred solution 
would place too much restriction on 
our support and reduce our range of 
experience and delivery.

Our process engineers have long 
experience with both open art and 
licenced technologies, able to create  
fit-for-purpose designs that meet 
customer specifications and take into 
account their individual requirements 
and preferences. 

The reality is we have to 
remain independent and 
we have to be prepared to 
develop our own solutions.
Quite often we end up 
combining both approaches, 
mixing our technologies with 
those from other suppliers 
or developing solutions with 
outside specialists. Whatever 
route we take the driver is 
always the same: finding the 
best possible solution.

Solution independence

Continued...
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If you have any questions about 
nuclear facilities, we have the answers.

The nuclear oracle

Wood’s ANSWERS software service 
brings all our frontline experience across 
the asset life cycle to bear, providing 
accurate simulations of processes across 
nuclear operations. 

A code for everything 
The ANSWERS codes simulate many 
different processes, from reactor core 
design and fault studies to radiation 
transportation, waste management 
and decommissioning. Optimised for 
high performance computing these 
are detailed, extensively validated 
applications that use our own 
operational data to help customers 
make informed decisions.

Uncertain understanding 
With so many variables across design 
and operational processes there can 
be a large amount of uncertainty 
in some simulations, we combine a 
number of standard methodologies to 
build a robust quantification of specific 
uncertainties with an overall approach 
through Monte Carlo method and 
sampled nuclear data.

Going modular 
Small modular reactors are the next 
generation of power solutions in the 
nuclear industry, the ANSWERS team is 
providing support to Rolls-Royce on the 
core design where Wood is partnering 
with Arup, Nuvia and the Nuclear 
Advanced Manufacturing Research 
Centre to develop the overall design. We 
are also supporting other projects looking 
at high temperature modular reactors 
with different fuel types and core designs. 
As these developments progress we will 
refine our models further by validating 
against plant data.

At the forefront of nuclear physics our 
customers keep raising more questions so 
we keep improving our ANSWERS.

To find  out more, contact  
john.lillington@woodplc.com
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In a recent project we were able to 
demonstrate the advantages of bringing 
condition monitoring data into the 
organisation for ongoing analysis.

All at sea 
Compliance is a common starting 
point for data gathering projects. In this 
example condition-based monitoring 
(CBM) undertaken with data being 
captured by hand through methods 
like vibration and lubricant samples. 
Even with the best of intentions, data 
collection rates can drift away, leaving 
under populated databases and 
insufficient information.

Any port in a storm 
Motivation and management is not 
usually the issue, changing priorities and 
workloads can change the focus, lack 
of visibility when managers do not have 
access to the right channels or the time 
to carry out useful analysis, can all play 
a part in reducing the effectiveness of 
the project.

Watch the horizon 
The danger in not being compliant with 
your condition monitoring schedule lies 
in assuming the programme is providing 
a certain level of insurance when in 
reality samples are not being taken and 
machines are getting missed.

A map to success 
When Wood came in to look at the 
compliance piece it connected the 
business information tool directly to 
the specialist database for condition-
based monitoring and the reporting 
tool database. The connection to the 
reporting tool was pivotal; the distinction 
was made from just capturing and storing 
the data versus capture, storage and 
analysis. Data was collected on a four to 
six week cycle, and the dashboard was 
updated weekly across all sites.

X marks the spot(s) 
Around 3,000 machines were monitored 
across eight different sites. Pulling the 
data in for full analysis brought a number 
of benefits during the project:

• Immediate and rapid improvement 
of planned CBM routines

• Improved visibility of instrument issues 
affecting data collection

• Re-evaluation of maintenance 
strategies for certain equipment 
based on better understanding of 
access and operational frequency

Worth a look 
Further benefits were realised when the 
more accurate data supported the 
marine asset class requirements and 
regulatory reporting, gaining additional 
value from the project.

By making this information and the 
analysis more visible the organisation was 
able to appreciate the value of more 
effective data collection and analysis.

Treasure island
Gathering information for specific purposes can often result 
in data being marooned. Cut off from the wider organisation, 
the value is harder to realise beyond immediate use. 

Want to make the most of your 
data? Get in touch with: 
mark.brennan@woodplc.com

Navigation pane

Click on any of the images 
or titles below to skip straight 
to the article.

Inspired: Issue 5        2018 31Inspired: Issue 5        201830



The challenge is out there.
For more than a century we have helped our 

customers harness energy, process resources and 
expand their horizons. During that time we have 

broken records and pushed boundaries, created new 
technologies and developed new science, all in the 

quest to bring you new possibilities.

Hear more about what we make possible at:

woodmakeitpossible.com

Inspired is written, edited and produced in house by the Wood marketing team. 
Submissions and feedback are welcome and can be sent to: inspired@woodplc.com

www.woodplc.com

http://www.woodmakeitpossible.com
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