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Cover photo: 4Subsea reports that it has completed
300 measurement campaigns in the North Sea using
its ‘digital twin’ technology. The SWIM (Subsea
Wellhead Integrity Monitoring) system performed 80
campaigns between 2010 and 2015, with the business
growing three-fold since 2015, with 250 campaigns
completed across the UK and Norwegian continental
shelves.
It gathers data from retrofittable subsea sensors to
monitor and measure stability, load, fatigue, and
structural integrity of the wellhead system during
drilling operations. It has an extended battery life
from one to five years and can operate in water
depths down to 3,000 metres. This critical data can
be used to assess performance, provide prediction
analysis and, importantly, rapidly inform decisionmaking to reduce risk and cost.
Using the data, operators can maximise the lifetime
of well heads, scheduling drilling operations based
on well criticality, historically accumulated load
on wellheads, and predictive models. Cover photo
courtesy 4Subsea

Oil and gas standards organisation Energistics has announced that, as of Jan 1,
2022, it will become an “affiliate” of The
Open Group, and its standards will be developed in collaboration with the Open
Group OSDU (Open Subsurface Data
Universe) Forum.
“It is not a merger or takeover, it is a shift
in governance of the Energistics community,” said Ross Philo, president and CEO
of Energistics.
The company Energistics will become
an “effective subsidiary” of Open Group,
with Open Group staff providing management support and control. It will have a
separate board, which is important for
Energistics to maintain its tax-exempt
status.
Energistics activities will continue similar
to how they do now, but without dedicated employees facilitating the design,
development, publication and communication of the standards. These roles will
be taken over by volunteers from within
the OSDU Forum and with oversight and
support from The Open Group.
Work will continue for the remainder of
this year within Energistics Special Interest Groups, including on the release of
Energistics Transfer Protocol (ETP) v1.2,
for real time data transfers, and the release
of RESEQML v2.2 for reservoir data, both
planned for 2021. Releases of PRODML
v2.2 and WITSML v2.1 are planned for
early 2022
“In terms of the current staff, we are all
obviously disappointed that our professional team will be disappearing, but excited about what the next adventure for
each of us might be,” Mr Philo said.
A transition period will run from Aug 19,
2021, to Dec 31, 2021. Energistics staff
will be available to support the changeover. After this period, oversight of the
current activities will be handed over to
the new entity.
Energistics has been a member of OSDU
since Oct 2018, and was the first company to be invited to join which was not
an operator.

Costs
The reason for the move is largely cost
saving, with companies now only needing
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to join one standards body. Around half
of Energistics dues-paying members are
also members of OSDU, and of the 220
OSDU members, 42 are also Energistics
members. “We’re appealing to the same
community,” Mr Philo says.
The pressures of energy transition,
COVID, and low oil prices “provided an
impetus to both organisations to say, ‘is
there a way to find a new relationship between two organisations, to ensure standards are vibrant and developed into the
future, but can reduce the costs for the industry, by potentially eliminating one set
of dues.’”
Companies have “difficulty justifying
these sorts of payments each year, which
are purely discretionary.”
The cost of joining OSDU is between
$2.5k and $20k for IT suppliers (lower
price for revenues of under $25m, higher
price for over $100m revenue). IT customers (oil and gas operators) with revenues
above $25m pay slightly lower fees than
suppliers.
In OSDU, large companies (>$10m revenue) also pay a “sustainability fee”, which
covers certain central OSDU functions, including a member website, maintaining a
reference landscape for the platform, and
running a test environment for pre-release
testing and certification, and providing for
online training courses.

Broader Community
Both Energistics and The Open Group
should gain access to a broader community as a result of the change.
“This will create a much broader community which will have an interest in
Energistics standards,” Mr Philo said.
Meanwhile, “The Open Group is very well
known - but largely from an IT perspective. This should raise the profile of The
Open Group within the G+G community.”

Technical points
There is a basic difference in what Energistics and OSDU are creating. Energistics
creates standards for exchanging data between one entity and another, and can also
be used, to some extent, for storing data.
OSDU is creating what it defines as a
“data platform”, or an overall system

Subsurface
which oil and gas companies can use to
manage and work with their data, including
APIs to enable software applications to connect directly to the data.

plemented on cloud services, which can
include public cloud (like Google, AWS,
Azure) or private cloud / systems on company premises.

The Energistics data standards will become
a component of the OSDU Data Platform,
as part of its “Domain Data Management
Services.”

Legal points

The OSDU platform is designed to be im-

Energistics will continue as a separate entity, in order to preserve the tax-exempt
status of the organization and to ensure the

standards remain fit for purpose as needs
change.
There will be a new Energistics board, with
a controlling director representing The
Open Group, 2 directors representing Open
Group members of OSDU, and 2 directors
who are current dues paying members of
Energistics.

Geothermal energy – understanding the business case
While geothermal energy seems unlikely to make a big change to the world energy system, it also offers too much potential
to ignore. Our webinar on Jul 9 studied the business case for geothermal energy developments.
Speakers included John Leggate, Independent Energy Transition Advisor and board member of renewable energy
Companies ; Zammy Sarmiento, a geothermal consultant based in Manilla; Karl Farrow, CEO, CeraPhi Energy Ltd, and former
operations director, Petrofac; and Greg Coleman, CEO, Future Energy Partners, a former VP HSSE with BP.
John Leggate, Independent
Energy Transition Advisor and
Board Member
John Leggate,
Board member
across the renewables sector
(energy storage,
wave and wind
energy), senior advisor on the energy
transition and veteran of BP, noted
that the claims for
geothermal have parallels in tidal and wave
energy, in that they are globally abundant,
locally focussed, green, and reasonably predictable.
Serious efforts have been underway to make
marine energy commercially viable for more
than 40 years, and “even today there are few
viable options in spite of significant research,
investment and demonstrator plants. Atlantis Energy is an exception and have demonstrated commercial viability at scale in the
tidal energy space, although tidal energy is
still a multiple of the cost of offshore wind,
which is still following its natural cost-down
curve,” he said.
We should probably not expect the costs of
geothermal energy to come down quickly
either, since the most expensive part, the
wells and infrastructure , is oil field technology and with its inherent costs. “It’s all great
heavy duty equipment, and with the usual oilfield price tickets,” he said.
While geothermal energy has costs similar to
oil and gas production, it has revenues typically for power and hot water utilities, he
said. And the sale prices of heat and power
could well be regulated, so there is not the
possibility of upside profits from short term
shortage of supply pushing the prices up.
Operational interventions can be very expen-

sive for both marine energy and geothermal
energy. With marine energy you often need
a vessel and a potential dive spread, and with
geothermal energy you need to haul heavy
weight specialist equipment to the well sites.
Currently there is ferocious competition in
the renewable energy sector, with offshore
wind currently costing under £35/MWH,
and going down every year with no end in
sight, as wind turbines get bigger and bigger.
With wind power growing in the UK at 2GW
a year, “it could be that energy transition is
nearly over before the geothermal contribution gets its skates on.”
On the other hand, if ‘big oil’ gets stuck into
geothermal, “bringing their money, human
capital, and know-how of drilling and well
operations,” everything could change, he
said. “That could happen.”
With these high levels of uncertainty, Mr
Leggate believes that geothermal is not safe
territory for investors without deep pockets.
This is not a dotcom play – these are serious
infrastructure investments,” he said.
Just being able to produce low grade heat
does not necessarily mean you can monetise
it, even if there are plenty of homes nearby
who might need it. This is a non-fungible
asset class – and transporting and selling heat
is very different from selling electricity.
The market potential for heat could be much
better in parts of the world which have established district heating plants or commercial
consumers, supplying heat to many homes
or factories by pipeline, such as in Nordic
countries.
Many UK projects seem to be dependent
on government support. However, there are
some commercially viable geothermal projects across the globe, including in Iceland,
Philippines, New Zealand, and Japan.
Other factors to consider are the legal complications of taking on abandoned oilwells, in-

cluding the well status, clarity of ownership
and land access, and indeed future decommissioning obligations – “in summary, a bit
of a legal minefield”.
The question is what works and what doesn’t.
“We owe it, when we talk about geothermal,
to break it down, and discuss the quality of
resources and the deliverability to the commercial market. Ultimately many of the geothermal resources may in reality be stranded
assets,” he said. “The trick is to find the
global sweet spots where the technology and
the commercials really work.”
“I am an optimist about the possibilities for
geothermal energy to be a serious contributor
to the energy transition. It does not seem right
to leave this resource in the ground when it’s
got an important piece to add to the energy
landscape. I fully support digging in deeper
and finding case studies to encourage the development of a commercially viable geothermal marketplace,” he concluded.

Zammy Sarmiento
Zammy Sarmiento,
a geothermal consultant, and former
reservoir advisor
with PT Pertamina Geothermal
Energy, Jakarta,
shared some advice
about how to make
projects work. He
has been involved
in over 2 GW of geothermal energy installations over a 43 year career.
Mr Sarmiento’s first projects were with the
state owned Philippine National Oil Company, so it was in effect the government supporting the work.
A particular area of interest is geothermal
projects near volcanoes, known as “volcano
hosted geothermal systems”. There may still
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be magma in the subsurface. The magma may
be 6km deep, but if the rock is permeable,
heat will be able to transfer upwards in water.
There needs to be enough water to carry the
heat, and preferably not water with any acidity or alkalinity. There needs to be a caprock,
to limit how far the water can flow upwards.
The prospects being developed are generally 250 to 300 degrees C, at the point where
the well meets the hot water, which is high
enough to make a project work based on electricity sales, if the electricity price is high, he
said.
The sequence of project development is similar to conventional well construction. You
start by reviewing prospects, then proceed
with subsurface surveys, and if you find
something which looks viable, find out for
sure by drilling.
Most of the risk happens in the exploration
stages, where there can be ambiguities in interpretation of results.
Typical capex costs are $4m per megawatt,
of which 30 per cent is on drilling. A typical cost of wells in Indonesia is $4m to $6m.
The power plant, which converts the heat to
power, is a further major expense.
The survey work will typically look for where
volcanoes have existed, and if any wells in
the region have already been drilled. You will
also consider access to the site by road, and
distance to a power transmission line. You
consider the grid electricity price. You look
at environmental risks, such as if it is in a national park, or there are indigenous people.
You see if there are government incentives.
The subsurface modelling work can include
trying to characterise rock structures using
satellite images.
Magnetotelluric (MT) surveys (inferring the
earth’s subsurface electrical conductivity)
are “most reliable” in delineating the lateral
and vertical extent of permeable reservoir, he
said. Salt water is a good conductor of electricity, and so will show on the MT survey.
Although it does not tell you if the water is
hot, or if the reservoir is permeable enough.
Sometimes seismic surveys and micro seismic monitoring are also used. Some companies do thermal gradient modelling. They also
analyse areas with high levels of gas. “To tell
you frankly, most of what we do, we adopt
from the oil industry,” he said.
Volcanic areas don’t tend to have high acidity
levels in the water, except close to the crater.
“You need to assess the area thoroughly to
identify the acid potential of the resource,”
he said.
Typically, A minimum resource area that can
be developed ranges from 3.5 to 6.5 km2,
with a capacity of 30-50 MW per well. Generally companies plan 2-3 exploration wells
with an objective of 50 to 100 MW in total.
4

The top of the “reservoir” is the caprock.
This is where the water is no longer flowing
upwards due to the low permeability of the
caprock, but is able to flow horizontally.
Eventually you can make a resource assessment, and a financial pre-feasibility study
for the whole project, to justify the costs of
bringing in a rig. You have to decide what
depth to drill to and what size hole.
Some people drill “slim” holes because they
think it saves money. But often “it’s only
cheaper by 20-30 per cent” – and comes with
downsides of trickier drilling and lower production rates. “We had experiences where
we had to drill 11 of these holes before we
reached the outflow zone, due to results we
relied on with slim holes,” he said.
A typical specification for a geothermal well
has a 30 inch conductor to 100m, 18 5/8
inch casing to 200m, 13 3/8 anchor casing to
400m, 9 5/8 inch production casing to 800m,
and 7 inch to 2200m. The full depth can be
3000m.
Some water won’t flow naturally into wells
which have been drilled, due to low temperatures or low permeability, wells getting
damaged with mud during drilling, or cold
temperatures at the top of the casing. Mr Sarmiento has experimented with compressed
air, steam injection with portable boilers, and
gas lift to get hot water out.
In terms of the financials, project teams typically look for a minimum 14 per cent internal
rate of return, although it could be as much as
30 per cent. It is helpful that the price of electricity has been very high in the Philippines
in the past, although the price is lower now,
because the price of coal is low, he said. A
typical power purchase agreement in the Philippines is around $0.12 / Kwh, sometimes indexed to the price of coal.

Karl Farrow, CeraPhi Energy
CeraPhi Energy,
based in Great Yarmouth, UK, has developed technology
to repurpose oil and
gas wells or failed
geothermal wells
to produce clean
energy. The technology is applied
under an energy
development
agreement on a licensing basis. Its founders
coming from a background in the oil and gas
industry.
CeraPhi’s uses its proprietary technology
together with proprietary fluids in its closed
loop system, whereby the fluids are circulated
down the well from the surface through a
custom designed close loop system, utilising
only the bottom hole temperature from the
existing well, the heat is transferred to a sec-
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ondary system on the surface using a binary
cycle principle.
The CeraPhi system eliminates the need to
seek subsurface hydrothermal systems as in
conventional geothermal and removes the
need to produce these fluids which in turn
removes the risk of environmental contamination and the controversial use of subsurface
water which is a natural resource itself. Not
needing subsurface fluids removes the need
for hydrofracturing or hydraulic stimulation
which has been associated with seismic activities under similar condition as fracking, this
process is eliminated using CeraPhi system.
CeraPhi is involved in one project with a
North Sea operator focused on extracting
thermal energy from a normal production
well which are now non-productive and entering decommissioning and abandonment
phase. The project involves the reuse of field
wells to produce thermal energy aimed at
supporting the provision of clean energy to
the facility to help the operator reduce its carbon emissions by up to 20%.
Re-using oil and gas wells makes a lot of
sense, says Karl Farrow, Founder and CEO.
“A lot of money was sunk into these assets in
the past. It seems a shame to poor concrete
into them. Every well has thermal energy
and to be able to commercially harvest this
thermal energy using the principles of Geothermal means you can support Oil and Gas
operators create a natural energy transition
using skills and resources from the industry
and make this part of your energy transition.”
It can be easier to monetise geothermal wells
if you can sell or utilise the heat directly,
rather than convert the heat to electricity, he
said. The company envisages a “cascade” of
utilisations, with heat at different temperatures being used for different purposes, with
hot water flowing from one to the next as it
cools.
For example, CeraPhi is working on one
well site with three wells aiming to generate
around 250 kW electricity. and 3MW thermal, with a 94 per cent efficiency. Using a
Combined Heat and Power system, whereby
the primary heat would be used for residential heating equivalent to >470 homes, and
the secondary heat applied to a climatised
agricultural glass house agricultural food
production.
The economic model for this type of project
over a long-term Power and Heat Purchase
Agreement “PPA/HPA” could generate revenues of >£8m for power, >£22m from heat
sales >£26m from sales of climate-controlled
food products from agriculture production, not to mention the >£1m for deferred /
avoided decommissioning costs.
Against an initial CAPEX of £0.5m for well
surveys, £8m on intervention and topside
packages (CAPEX) with an O&M cost over
20 years estimated at approximately £4.8m.
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That means a potential profit over 20 years
of £35.8m.
“Probably 95 per cent of [oil and gas] wells
around the world show usable heat that can
be used and made commercial under the right
conditions and circumstances,” he said.
By working with wells which are already
drilled, rather than seeking to drill new ones,
much of the risk of a geothermal project is
removed. “We look at these like exploratory
wells pre-drilled,” he said.
The right way to develop geothermal projects
could be to develop modular technologies,
with a standard model of “plug and play”,
and where it is easy to re-use equipment on
different wells, he said.
“We’ve been working with lots of operators
and partners, making the right structure of
costs to make this work.”
The CeraPhi well technology also enables
the production of clean thermal energy production at the same time as hydrocarbon production, meaning this can provide a suitable
medium to support the decarbonisation of site
operations and or addition revenue stream
and a clean energy transition which can be
built into an exploration development plan in
advance.
This means an asset could be designed to last
>100 years shifting from an emission’s free
hydrocarbons production phase to a clean
thermal energy phase in a sustainable commercial transition, he said.
The key to this is to look at private wire offtake where you do not necessarily need to
connect the power generation to a grid but
provide a scalable ‘microgrid’ solutions,
which involves a provider and user of the
energy, he said.
CeraPhi has come up with project plans which
have a levelised cost of ownership (cost over
the lifecycle of the installation) of less than
wind and solar in some areas,” he says. “It is
about scaling and getting the right combination together. It can’t be applied everywhere,
or in all situations.”
Another possible and ambitious approach is
the ability of converting large scale infrastructure like coal or gas fired power plants to
geothermal, where existing large-scale infrastructure and consumers are already normally
in place and whereby you are just changing
the feed stock, instead of burning fossil fuels
to create thermal energy it is provided directly from geothermal.

Size of the market
CeraPhi counts that there are 560 UK onshore
oil and gas wells in various stages of production, of which 163 are in “phase 1 abandonment” – not yet filled with concrete, yet not
producing.
If all of these wells were converted to geo-

thermal wells, it would create £30m of revenue from sales of heat or power generation.
“On average, with our modelling, any well
can produce about 0.5 MW of heat,” Mr Farrow said.
If the hot water downstream of the power
generation stage, at about 30 degrees C, can
be resold, such as for residential heating, it
could potentially provide 1.2 MW, or about
£60m a year.
This calculation is based on the estimated
price of decarbonised gas heating, at £50 per
MW, and on the basis that heat is only needed
for 6 months a year.
If the cost of hydrocarbons rises, either due
to carbon taxes or commodity prices, selling
geothermal heat will become more attractive,
he said.
Globally, there are 10m onshore oil and
gas wells drilled, of which 1.7m are in the
US, with a further 50,000 new wells a year.
Together they could provide 60 terawatt
hours of heat per year, worth £3bn, he says.

Greg Coleman, Future Energy
Partners
Greg Coleman,
CEO of consultancy Future Energy
Partners, says he
has noted many oil
and gas professionals showing interest in moving into
geothermal energy.
“It’s a natural transition,” he said.
The oil and gas industry has many competencies relevant to geothermal, including drilling, product management, managing capital,
and decision making based on limited information. Some of the same environmental
issues apply in geothermal as in oil and gas
drilling, such as getting permits to drill and
relationships with local communities.
And the oil and gas industry is used to working with high temperature fluids, or fluids
which have high levels of salt, or acidity.
There are some differences. Geothermal
energy uses a different range of exploration
techniques, such as magnetotellurics (MT) to
track subsurface salty water, which is not so
widely used in oil and gas exploration.
The market for geothermal is very different
to oil and gas, being very localised, and local
markets may pay different energy prices.
Mr Coleman is involved in a number of
energy projects in East Africa, which has a
huge need for new sources of energy, including to provide electricity for air conditioning,
he said. Kenya already produces 800 MW
of electricity from geothermal. Otherwise, it
can only generate power from hydroelectric

or diesel generators.
One study claimed there was 15 GW of geothermal potential in East Africa, he said,
“which isn’t huge, but it’s a lot more than
they have right now.”
Analysis from the International Renewable
Energy Agency (IRENA) on levelised costs
of energy found that the cost of geothermal
have actually risen over the past 10 years,
from $0.049 to $0.073 per Kwh, while solar
and wind are going down “quite dramatically”. But geothermal can still provide baseload power, unlike solar and wind.
Mr Coleman’s own analysis looked at areas
of the world which have both high near surface temperatures (such as 200 degrees C)
and high electricity prices (>US$0.12/ kwh),
The most promising places on this basis
were Italy, Philippines, Kenya, Tanzania and
Uganda.
But government incentives change the analysis, for example the Ethiopian government
was offering to buy geothermal electricity for
US$0.07 / kwh which it resold to the public
for 1.9 cents.
There is a “Geothermal Risk Mitigation Facility for Eastern Africa” (GRMF) which has
grant money available for studies, exploration wells and some infrastructure. https://
grmf-eastafrica.org/, It is intriguing that the
money is labelled as for risk management
rather than development itself. This may
imply that while there are development funds
available from other places, de-risking is the
main challenge, he said.
The risks are not just subsurface. There is
a foreign exchange risk, if you are making
dollar investments but selling heat in local
currency. There are risks of changes from
governments, such as license cancellation
or project nationalisation. There is liquidity
risk, that your incoming funds are not enough
to pay suppliers, such as from late customer
payments.
The cost of capital “is zero in some parts of
the world, and in other parts it is very high.”
In some parts of the world the price of electricity is fixed by government, and in other
parts of the world it is on a market, which
means that geothermal providers can stand
to make big profits in a time when other
sources of power generation are inoperable.
For example, there was a story of a person in
Texas whose home electricity bill rose from
$90 a month to $8000 in a week during recent
power shortages, Mr Coleman said.
“My conclusion is the opportunity exists and
should grow,” he said. “We need more capability / talent. And oil and gas professionals
have a lot to learn, they shouldn’t assume
they can go from being a geologist to a geothermal professional.”
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Explaining OSDU

There is growing buzz in the industry about the Open Subsurface Data Universe (OSDU) project. We heard more about
what it is, how to work with a commercial provider, and how Energistics’ standards are used in it, at a SPDM forum

The first challenge with the Open Subsurface Data Universe project is to understand
what it is, and why you might want to use it.

“It doesn’t make sense to do analytics if you
don’t have a good process for data management,” he said. “We enable data teams by
supplying standardised kinds of data.”

Michaël van der Haven, Senior Solutions
Architect CGI, and solution architect for its
“CGI Pivot” OSDU platform, explained it
like this, speaking at a Society of Petroleum
Data Managers forum on June 22-24.

As part of OSDU, there is also a legal system which you can adopt, to make sure you
have a governance framework around the
data.

One of the main main reasons companies might want to use OSDU is to have a
data platform which includes master data
management, quality control, and which
many applications run on. They can easily
add new data sources, new software applications. It is also easy for data scientists to
run scripts directly on the data.
Consider that most oil and gas companies
have built their own data platform for their
internal use. They typically manage to get
some software applications to integrate with
it.
But then they come across an application
which needs special external technical help,
from a company like CGI, to integrate it
with their data platform, he said. And they
might find that when their analytics staff
want to take data out and do analysis, it is
not so easy, because the data is in a custom
format.
If their data was held in a OSDU standard
platform, they should find many software
applications available which integrate easily with it, and they can analyse the data any
way they want.
Because of the standardisation, any application which runs on any OSDU implementation can also be run on another.
The OSDU platform is not a single service
on the cloud, and one company’s data is not
mixed with any other companies’ data. It is
a standard way to store data on the cloud,
with standards for interfacing with it over
APIs, and handle security.
There are 200 companies collaborating to
develop the standard, including developing
open data formats, open APIs, and open security models.
A number of standard file formats can be
used. Any new data sources to be added
must be in standard, non-proprietary formats. OSDU is also developing some new
data formats.
6

Companies can easily change some aspect
of OSDU for their organisations if they
want to, such as to specify that certain data
attributes are mandatory for certain files.
You can also specify rules about data relations, for example to stop you from entering
production data or a well log about a well
which does not exist. Once they have set
their rules, the platform can enforce them.
Michaël van der Haven, Senior Solutions
Architect CGI

The standard Application Programming
Interfaces (APIs) mean that software applications can speak to data in the OSDU platform “in one language,” he said. “Instead of
having lots of bespoke solutions which look
a bit different.”
The open security model is something Mr
van der Haven “really likes”. You often see
a situation with companies’ subsurface data
installations where they have many applications each with its own security system. It
gets very complicated using multiple applications at once.
With OSDU, you only have one security
system for access to everything you are
entitled to. And it can be integrated “with
virtually any security solution in your enterprise,” he says.
This architecture also means that there is no
need to copy any data. You can easily access any data you are entitled to, wherever
it is stored.
You can connect together different OSDU
installations, or ‘instances.’ For example,
while working in your main system, you
want to access well data which is in another
system operated by a different company.
For analytics, companies can have what
Mr van der Haven describes as a “highly
performant analytics lifecycle,” with data
management and analytics intertwined.
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Testing environment
With a PaaS version of OSDU (like CGI’s
Pivot), it is easy to set up a testing environment which you can use to try out new data
operations, such as a new data ingestion
system, or an AI based data quality assessment tool.
This is basically done by creating a completely new “OSDU instance”. So it has
the same software and files as your main
OSDU installation. But when you have built
and tested your data operations system, you
can move just the data operations system
to your main OSDU installation, to run on
your master data, and delete the test system
completely.
OSDU is designed so that data in it is never
deleted (other than by deleting the entire OSDU ‘instance’), so this avoids you
having to keep test data within your main
OSDU installation.

CGI’s offering
CGI is offering a commercial service built
on OSDU, called “CGI Pivot”, which
the company describes as an “an instant,
cost-effective PaaS-based implementation
of the OSDU Data Platform.”
PaaS means Platform as a service.
OSDU can be a complex platform to deploy
and operate, because there is a lot in it. So
companies might prefer a third party such as
CGI to run it, he says.

Subsurface

Data formats within OSDU

It can be confusing that while OSDU is a standard data platform, it is not a standard data format, but makes use of
standard data formats which already exist. Energistics’ Jay Hollingsworth explained more

The Open Subsurface Data Universe (OSDU)
is designed as a standard data platform for
subsurface data. But it is not a standard data
format. It makes use of standard data formats,
such as the Energistics standards.
Jay Hollingsworth, CTO of Energistics, explained the difference, speaking at a Society
of Petroleum Data Managers forum on June
22-24.
The Energistics core standards, WITSML
(drilling), PRODML (production) and
RESQML (reservoir), are designed as a
means of exchanging subsurface and operational data between one company or system
and another.
Energistics also publishes reference documents describing its standard. Sometimes it
distributes source code or sample data provided by members which can be used with
the standard.
The Energistics standards are used within
OSDU.
On the other hand, OSDU is a standardised,
open, working commercial system for working with subsurface data, normally on a cloud
server, including data entry / upload, quality
control, management, search, and security.
Part of the deliverable is actually code, which
is released as open source web server software
on Apache 2.0.
The benefit to oil and gas companies is that
they have an easy way to put their data on a
cloud native (built for cloud) system. They
don’t need to create their own “data environments” or “data lakes” themselves. Instead,
they can put their effort into working together
with other companies to develop a system all
companies can use. This makes commercial
sense, since they don’t gain any competitive
advantage from this work.
Oil and gas companies can purchase access
to a working system, directly with cloud software providers. Or they can load and manage
this source code onto servers themselves.
The platform has standard APIs, so standard
ways to move data in and out. This means that
it is possible for operators to move their data
to a different cloud provider, and their software applications will still work with it.
It is also possible to combine the use of data
in OSDU standard and data in another system,
over this API.

As a “data universe”, it is not OSDU’s ambition to contain any software, other than that
which is needed for running the data platform
itself. So any software applications would be
outside OSDU, connecting via the API interface.
OSDU is an open source project, which uses
many other open source projects and standards. This includes Apache Airflow for
managing the workflows; PROJ for geodetic
transformation, Elasticsearch as the search engine, REST for the APIs. The main upstream
specific standards used are Energistics ones.
“Those things are all fundamental parts of the
OSDU platform,” he said.
Work on OSDU began in late 2019. A large
part of the original OSDU code was written
by Schlumberger, and donated in Autumn
2019.
A long term ambition of OSDU is that oil and
gas companies use it for all upstream technical data, including carbon capture, underground storage, and other types of energy.
The website OSDUform.org has a great deal
of free open source documentation available
about the system.

Using OSDU
The OSDU platform includes tools for “ingesting” (taking in) data, with “workflow orchestration,” guided tools for the various steps
of uploading and reviewing data.
If the data is provided in a standard format, it
can be uploaded directly in that format.
Data generated offshore, such as from sensor
data, can be uploaded to a cloud server directly from offshore.
The data needs to have some sort of governance, in a process that can be manual or
automated. It can be given a tag indicating the
quality of the data, such as “ready for use” or
“low quality.”
There are three sorts of data within the system, the master data (the subsurface data
itself), reference data / meta data (which describes what the data is), and ‘work product
components’, (which describe the operations
on the data).
Some countries have rules that their oil and
gas data cannot leave their borders. OSDU
has tools to manage that, perhaps connecting
the global OSDU system with an OSDU sys-

tem hosted within that country.
A key part of the platform is the ability to
search or “discover” data, which requires
some data indexing.
It can support “all the data operations that
you’d expect,” he said.

Not a data model
It may be easy to confuse the data storage aspects of OSDU’s platform with a relational
data model. It is very different.
A relational data model is a structure for how
data elements themselves relate. For example,
a spreadsheet can contain a relational data
model, if it shows the data of birth of a number of people, or how a sensor data changed
in time. Relational data models are not limited to two variables, there is no limit. The
weakness is that the structure is normally very
rigid, once software has been written around
data in a relational data model, it is very hard
to change anything.
OSDU’s data storage could be described instead as an architecture for structuring the
metadata about data items, so you can access
the item that you want.
If we are searching for data files like seismic
data, it makes more sense to do it by looking
through the metadata, rather than looking in
the data itself.
The data items in OSDU may or may not be
relational – for example they are relational if
they are sensor data over time, they are not
relational if they are documents, well logs, or
seismic data.

Open Group
The OSDU forum is a group within the standards organisation Open Group. “Open Group
is similar to Energistics but much larger,” Mr
Hollingsworth said.
The background of Open Group is that it
was formed from the merger of groups running different UNIX systems in the 1990s.
Open Group owns the UNIX trademark, Mr
Hollingsworth said.
Open Group has some history in the oil and
gas industry. There is an “Open Process Automation Forum”, as an open way to describe
process automation data, which was established by a number of oil and gas operators.
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How data management roles are evolving
UK industry body Oil and Gas UK (OGUK) commissioned Robert Gordon University (RGU) in Aberdeen to make a survey
and report on how the role of data professionals is changing, and the status of digitalisation in the industry. It was
asked to put together a digitalisation skills development road map.
OGUK ran a webinar to discuss the report
in July 2021. The results of the survey were
presented by Simon Burnett, Professor of
Information Management in the School of
Creative and Cultural Business, RGU, and
Fionnuala Cousins, course leader for the Petroleum Data Management Graduate Certificate, RGU.
There were 76 responses to the survey, of
which 53 per cent (40 respondents) were from
operators, and 26 per cent (20 respondents)
were from data providers. 66 per cent were
from a company with over 250 employees.
The respondents were people identifying as
data professionals, including data users, data
managers and data scientists.
“These data professionals are in the difficult
position of having to support their own organization while also supporting rapid change in
their own discipline,” said Dr Daniel Brown,
Data and Digital Lead, OGUK.
“This study set out to understand the impact
digitalisation is having on this community of
data professionals.”
The purpose of the study was to help the industry understand its current position with
how it works with digital technology, and to
better understand where it needs to go, said
RGU’s Professor Burnett.
A “digital ecosystem” isn’t just about specific
software tools, it is also about the skills and
expertise of the people who use it, the data
management culture, and the environment
they work in. “Success in digital ecosystems
involves all of these.”
There are “embryonic data driven cultures”
emerging. “They will need continuous support,” he said.
Much of the focus on digitalisation is predominantly technology driven. “That’s not
necessarily a bad thing. [But] there is an associated need to develop the skill sets,” he said.
There is a mix in people’s understanding of
the ‘types’ of data processes they are using in
their organisation.
“We don’t necessarily know what those digitalisation skills we need are,” he said.
There is a wide variety of data related roles.
Professor Burnett believes it would be helpful to have clarification on the types of roles,
the skills needed and their relationships to
each other.
RGU has a project to develop a map of
these skills. For example, it could develop a
8

Top row: Dr Frédéric Verhelst, TotalEnergies EP Denmark; Dr Daniel Brown, Data and Digital Lead, OGUK;
Jenny MacDonald, Skills Development Scotland. Bottom row: Simon Burnett, RGU; Fionnuala Cousins, RGU;
Dr Alix Thom, OGUK

“family” of digitalisation skills, career paths
and key performance indicators.
Fionnuala Cousins, Lecturer, RGU noted that
data scientists and data users may themselves
be involved in coding, AI, business liaison,
data engineering, or all of these.
People with a “data management” role tended
to have less flexibility on what their actual
role should be.
Although there are increasingly data management people who have a specific role in data
governance. The pursuit of additional data
governance may be for a specific business
goal, or for more accurate data in general.

Citizen developers
Some data users are becoming ”citizen developers”, developing code themselves, or
getting more involved in data processes.
A citizen developer can be defined as “people
outside IT but who have the blessing of IT to
code their own little tools,” Ms Cousins said.
“It is a kind of ghost role which has previously been discouraged by IT.”
It is very empowering [if] it helps people feel
that, rather than having a solution inflicted
on them by a separate department, they are
authors of their own problem solving.”

times don’t work together.”
Other people are changing their role, such as
data managers becoming “data wranglers,”
trying to get specific data files into shape, or
developing software tools for scraping data
from old documents.
“If they are coding their own tool, they can
consider themselves citizen developers.”
Ms Cousins noted that she originally heard
about the concept from a Masters student. “I
thought, that’s an interesting thing - I ‘ll do
some more reading on it. “
Dr Daniel Brown, Data and Digital Lead,
OGUK, chairing the event, noted. “it sounds
like a way of encouraging people in digital
skills. The citizen developers are perhaps the
natural champions of these initiatives.”
Professor Burnett added that citizen developers “see the benefits for the work they are
doing themselves.” If this helps them build
enthusiasm, this may be something which
people around them notice.

Dr Frédéric Verhelst, Total Energies

There “shouldn’t be an expectation that
everyone should become this. If you’re a
geoscientist, you shouldn’t be forced to also
be an application developer.”

Dr Frédéric Verhelst, head of data management with Total Energies EP Danmark, says
he sees himself as “data champion” for the
company, responsible for creating a data
culture and ensuring the company gets value
from it, in addition to managing its ‘data
management’.

“I think it should be a route available but not
necessarily required of people. It should be
recognised as one of the roles which can be a
bridge between disciplines which are theoretically supposed to work together, but some-

The drive towards reduced emissions is itself
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His role was created in Oct 2020, and sits in
the business domain of the company, “reporting to one of the direct reports to the managing director.”

Subsurface
driving better use of data, he said, such as in
meeting demands to produce with less emissions.
It is quite an interesting time for data professionals, also with the current move towards
open data platforms, he said.
Mr Verhelst segments data management
tasks to “below the water level” and “above
the water level”, in terms of whether they are
visible to others in the organisation.
“Below the water level” tasks include data
management functions, data quality management, metadata management, master data
management, data lifecycle management,
data architecture.
“Above the water level” includes areas where
data is exposed to people, and also managing
staff data literacy, ensuring there is a data
driven decision making culture, connecting
data to value, and citizen data scientists.
A lot of “below the water level” data manage-

ment is needed to support that, he said. “Part
of the expectations from digital transformation will not be met if you don’t have good
data management in place.”
There are multiple staff roles in Total Energies around digital transformation, including
data officer, digital transformation officer,
data champion, data citizen, digital champion.
The data profession will have to adapt in
a number of ways, such as moving from a
world largely of documents and static data
to real time data. Also moving from “data
waterfall” (sequential step) projects to “data
ops”, and going from being application centric to data centric.
Another move is from “compliance” driven
data management to “value creating” data
management.”
A good data manager would be “someone
who has broad understanding of the com-

plete sphere, and then have some specialised
knowledge in some areas,” he said.
So good advice for someone coming into the
sector would be that they should understand
where the business value is, and how this
connects with the data management tasks.
“In the end it comes down to how can you
have influence with data, efficiency, generating more money, those types of things. If
you’re able to do that, I don’t think you will
ever have an issue of keeping relevant.”
Mr Verhelst was asked if citizen development is an aspect of Total’s approach. He
replied that Total does have what it calls
“citizen data scientists”, defined as someone
with in-depth knowledge of one of the business domains, plus the ability to work
with big data type tools.
You can watch the video online here
https://vimeo. com/578044657/5d4d10e443

AEON – open access to public subsurface data

Aeon Geoscience Systems of Edinburgh, UK, has launched a free platform to provide open access to public subsurface
data on the UKCS

Aeon Geoscience Systems, of Edinburgh,
UK, has developed a free platform to provide access to public subsurface data/
reports, starting with the UK Continental Shelf. It is available online at www.
aeon-gs.com/pdr
The platform provides access to public subsurface studies commissioned by the UK’s
Oil and Gas Authority (OGA), put together
by companies such as Lloyd’s Register
(now Vysus Group), CGG, Applied Petroleum Technology and Getech.
AEON also provides access to data from
other public sources, including presentations from conferences which are publicly
available, a NW Europe CCUS database,
public well data, log data, core measurements, geochemistry, and other well sample data.
Matthew Jacobs, senior geologist, AEON
Geoscience, formerly worked on public subsurface studies as an employee of
Lloyd’s Register.
The OGA’s “Open Data Portal” has functionality to search for data/reports on a map
and download files, whilst Aeon provide
visualisation of these data within the PDR,
Mr Jacobs says.
“Over the years OGA has been sanctioning
various subsurface studies, engaging these

companies to deliver really great data/reports.” Mr Jacobs says.
“I know from personal and industry experience, there’s a real challenge in accessing
this data in a coherent, time efficient manner and Aeon want to highlight the value of
these data through the PDR.”
On AEON’s “Public Data Repository” platform the data/reports can be accessed in a
number of ways. Reports and documents
can be interactively selected from representative shapefiles, such as hydrocarbon
fields and you can search for all of the data
relevant to a certain well or block.

One aspect of AEON’s business model is
for companies which sell proprietary studies to promote/market their products on the
PDR, and it currently has 7 data providers
on the platform.
It also uses the PDR as a demonstration
vehicle for its enterprise licences, which
companies may wish to license for use on
their corporate data.
Examples of how users may use the platform include companies undertaking exploration assessments in an area, ‘farming
in’ to an existing opportunity or supplementing their in-house knowledge.

You can retrieve a list of wells based on
metadata parameters, such as; wells spudded on a certain date, all deviated wells,
wells penetrating a certain stratigraphic
layer, or where a certain layer is absent.

In other areas of the energy industry, it has
applications in geothermal or wind projects,
including access to shallow seismic studies,
and the reservoir and well data is valuable
to CO2 storage projects.

Users can combine datasets, for example,
by reviewing regional geologic maps based
(partly) on stratigraphic penetration information whilst looking for stratigraphic data
about any of those wells individually.

AEON’s future plans for the PDR include
extending the platform’s coverage to NW
Europe, introducing e-commerce for the
purchase of third party proprietary data,
integrating data from the National Data Repository and launching subscription based
products with advanced functionality.

The software also has a “borehole visualisation tool”, for viewing available well data
such as wireline logs and sample data.
The platform is free to use, with the providers of the data clearly acknowledged.

Aeon was founded in 2016, taking advantage of cloud-based technology to build a
subsurface data management and visualisation software.
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Norway’s DISKOS – building Version 2.0 on OSDU
Norway is building Version 2.0 of its National Data Repository DISKOS, which will be built on the OSDU platform, and
enable people to work with data without having to download it
The Norwegian Petroleum Directorate (NPD) is
working on Version 2.0 of its DISKOS National
Data Repository.
It will be built on the Offshore Subsurface Data
Universe (OSDU) platform, with open Application Programming Interfaces (APIs). It will be
possible for people to work with subsurface data
without having to download it first.
The contracts for running Diskos 2.0 were
signed in December 2020 and March 2021, with
Kadme and Halliburton (Landmark).
Landmark will manage the database for subsurface data, including seismic, well and production
data.
Kadme software will be used for the “trade
module”, which manages data trading on NCS,
including managing entitlements to traded data.
The contracts have a duration of 5 years plus
3 optional years, with total estimated value of
NOK 157m (USD 18m).
38 oil and gas companies are members of
DISKOS, and there are also service company
and academic members.
Diskos 2.0 is planned to go live in Summer
2022, with a full implementation period running
from April 2021 to October 2022.
The task of moving all the data started om AprilMay 2021, and will continue until Q2 2022. This
includes all the databases, entitlement information, attributes and seismic data. There is over 13

petabytes in total.
It is built on the OSDU platform, managed in the
AWS cloud in Stockholm, with disaster recovery in AWS Frankfurt. A further fully synchronised copy is stored in MS Azure Oslo to meet
Norwegian Archival Law requirements.
“Diskos 2.0 will be the template for how to
manage a nation’s subsurface assets,” says
Kenny Astbury, NDR Solution Champion at
Halliburton, which owns the Landmark software.
Rather than being basically a “data warehouse”,
it is an “integrated data ecosystem,” he said.
“The aim is to gain efficiencies through automation, accelerate access to data through open
APIs, reduce the need to download data, instead
consume data in situ,” he said. Capability for AI/
ML and on demand data processing are also offered in the new platform.

Data
About 2 petabytes of seismic data are added to
DISKOS every year, including field data, prestack and post-stack.
Data from all exploration and development
wells have to be reported to DISKOS.
In addition to routine well data reporting, data
from the “Released wells initiative” is now
stored in Diskos, including high resolution
digital images of drill cuttings, plus X-rays and

fluorescence analysis for each well bore. The
companies which own the data in this project
have exclusive access for 2 years, after which
the data is made public.
There is work going on to fill in gaps in the
data, from wells which were logged before the
DISKOS project started. The logs may still exist,
but only in hard copy, or written reports.
The Released Wells Initiative won the Exploration Innovation Prize at the Norwegian Continental Shelf (NCS) Exploration Conference 2021.
There is another initiative to digitalise reporting
petrophysical data, which is “a step change in
how this data is to be reported to NPD,” says
Eric Toogood, manager of DISKOS.

Technology
There are a number of manual steps in the current workflow for reporting seismic and well
data. Data is submitted on physical media or
ftp, and then checked again when it is unloaded,
including metadata extraction and setting entitlements. So a lot of manual steps and a large
support team, Mr Toogood says.
In DISKOS 2.0 the process of packaging and
submitting files will be part of an automated
“ingestion workflow.” The data is packaged actually within the application, and metadata is extracted automatically. The data files are checked
using machine learning algorithms.
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Understanding The Open Footprint Forum

The Open Group Open Footprint Forum, a project to develop a standard digital environment for industrial emissions
and other environmental data, has strong oil major support and is developing its first product. Here are the latest
developments, presented in a June online event

The Open Group Open Footprint Forum is
a group of companies developing a standard
digital “environment” for emissions and other
environmental data. The 15 founder members
include BP, Chevron, Equinor and Shell. It
now has around 45 members.
The Open Footprint standard digital environment includes a standard data platform, standard set of data definitions, standard set of
metadata definitions, and standard APIs.
It is based on open source, vendor-neutral
components, and will be entirely independent
from any software or technology company. It
builds on The Open Group OSDU data platform architecture.
The idea is that such a system will make it
easier for companies to gather, manage and
report accurate data on emissions, energy consumption, and emissions associated with their
purchases. Having such data is perhaps the
most important pathway to being able to make
decisions which lead to avoiding, reducing or
offsetting emissions.
It will help companies meet the increasing
demands for reliable data from customers and
regulators, help ensure their data measurement
is consistent and various systems interoperable, and enforce standards for recording and
processing data.
It will also help calculate all the emissions associated in creating an end product, with all
the various participants in the supply chain
storing data in a consistent way.
The Open Footprint Forum plans to launch
its first “Minimum Viable Product One”
(MVP1) in 2021, covering Scope 1 and Scope
2 greenhouse gas emissions (basically, emissions a company controls and from electricity
it purchases). MVP1 will also include a data
platform, reference architecture and reference
implementation.
Following this, there will be a Minimum Viable Product 2 (MVP2) which will focus on
Scope 3 emissions (emissions from products
bought and sold). It will provide support for
calculations. It will additionally address environmental footprint issues which are not
about greenhouse gases, such as water use,
landfill and air pollution, with all the data
managed on the same platform.
MVP2 will also include accounting / audit
systems, making it clear to others where a figure came from.
The standards will be aligned with standards
from the various reporting bodies, such as the

Sustainability Accounting Standards Board
(SASB), World Economic Forum (WEF), and
Global Reporting Initiative (GRI).

Reference implementation
The Open Footprint will provide a “reference architecture”, a description of how to
put together all the digital components which
make up the platform.
It will also provide a “reference implementation”, a working system which uses the reference architecture.
The reference implementation should be
something which any company can download,
install and run on various cloud platforms,
and all the components would be immediately
available to them. They can implement it without deep IT expertise.
The reference implementation will include the
data platform and a basic ‘front end’ or interface, which people can use to interact with
data directly, entering and viewing or downloading data.
“You could say, why do you bother with a
reference implementation, let’s just create a
reference architecture, and put it on a website,
you’ve done the work, people can use it and
implement it,” said Johan Krebbers and cochair of Open Footprint.
[But] “the lessons we’ve learned, if you just
do that, acceptance will be very low, it is too
hard for people to make it work. Acceptance
is much supported by having a clear reference
implementation you can use.”
Also, “you avoid problems [after people] implement the data model in the wrong way.”
Johan Krebbers is a former IT CTO with
Shell, where he was responsible for Shell’s IT
strategy.

Data not applications
Like with the sister OSDU Forum project,
Open Footprint is focussed on data, not applications. This includes how to load data, protect it and build applications. The exception is
a limited set up emissions calculations, which
Open Footprint will be able to handle directly,
including providing a user interface for people
to enter data and retrieve calculated data.

velopment “is very important for the future
of Open Footprint, to enrich the platform over
time,” Mr Krebbers said. “We try to stimulate
it as much as possible. We want small companies, large companies.”
Mr. Krebbers envisages that software companies may develop products which are promoted
as having “Open Footprint Inside”. They use
the Open Footprint platform, standards, data
definitions and APIs, and embed it under their
own platform, under their own name. “Data is
stored and accessed in a standard way, but it
might have a different name on the box.”

Strategic aims
The main ambition of the Open Footprint is
to help companies better manage their greenhouse gas reporting, which “is still a very
immature world,” Mr Krebbers said.
“We asked all our members last year, how do
you do your reporting. All of them do it with
calculations, none on measurement. It was
a spreadsheet at an enterprise level. That’s
where we are today.”
It is important to maintain the flexibility of the
data platform, he said. “We don’t know what’s
going to hit us tomorrow, we need to be ready
for that. You can bet your money we still have
some things wrong.”
There are particular challenges with understanding what is needed for Scope 3 (value
chain) emissions, because they involve gathering data from your suppliers and customers.
“There’s a whole raft of systems you need to
have around it.”
The Open Footprint is keen to make sure the
‘threshold’ for using the system in a company’s environment is ‘very low’ – in other
words, that it is very easy to adopt.
The Open Footprint is keen that the system
is made available on different cloud systems
such as Amazon and Google. Although the
processing and data requirement is not so
high. Companies can also run it on their own
PCs, and on internal networks, and it is exactly
the same.

The idea is that a competitive market will
emerge with software companies building
software applications. They will interface with
the data on Open Footprint via a standard API.

The most important goal is simply getting
the system adopted. “Behind all of this [is the
question] how do we get acceptance in the
market easier. At the end of the day we can
spend a lot of time and effort making lots of
standards and stuff, if it’s not accepted in the
market we’ve failed. Increasingly we’ll focus
on that,” Mr Krebbers said.

Developing an ecosystem of software de-

More adoption of Open Footprint in general
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will mean that more of the industry is using
standard processes, it will be easier to ensure
accuracy, and easier to provide more granular data, said Sammy Lakshmanan, partner,
digital services with environmental consultancy ERM.

Integration
Mr Krebbers is keen to see the Open Footprint
and emissions data integrated into the rest of a
company’s digital systems. Companies might
call it their ‘ET’ data, for emissions technology, alongside their ‘IT’ and ‘OT’, he said.
“Today we see it very much as a separate environment.”
It is important that the system can be used
for all the different data calculations which
people may need to do. In future, much emissions data might be collected from sensors,
and it can be integrated straight into the Open
Footprint. But this will also be used alongside
manual data from calculations.
The calculations could be done either as part
of the Open Footprint, or as part of an external
software application. “Two extremes, both we
need to support. There will be hybrid versions
in between,” he said.
There will need to be some security systems,
such as for ensuring the integrity of supplier
data. Some people have asked whether blockchain should be used for this – although Mr
Krebbers believes this may be more complex
than is necessary.

specific to a country.”

Architecture

A principle of the platform is that all data is
‘immutable’, which means that data cannot be
changed after it has been ‘ingested’ or entered
into the system. Even if you update data, every
update is stored as a new version of the same
data set, he said.

The architecture can be divided into two elements, the architecture for storing and managing the data, and the interface, where people
and other systems interact with it, said Sourabh Roy, global director with Infosys. Mr Roy
is Infosys “focal point” for both OSDU and
Open Footprint.
Keeping the Open Footprint open source is
a firm “technology principle,” he said. This
means “Anyone can leverage it, contribute to
it, implement it.”
The Open Footprint is based on the platform
architecture developed as part of the OSDU
Forum, a project which has many of the same
oil major members. Doing this meant “getting
a head start on deployment aspects,” he said.
The system for authentication of users is an
open source product called Keycloak, which
is hosted on the ODI platform.

User interface

“Over time I need a model where I have proof
of [data] origin. But we need to walk before
we can run. Do we need over time something
like blockchain for [guaranteeing] proof of
origin? Yes. Do we need it today? No.”

A typical user interface would have options
to set up your inventory of emissions, to input
your actual emissions data, to view reports,
and configure the system for different user
groups, Mr Roy said.

Data and reporting formats

You can set up an “organisation hierarchy”,
including equipment, corporate offices, and
sites (fields). Organisations can set up their
own processes, for the information they are
capturing.

The Open Footprint Forum works together
with existing data standards, but the group
may need to define standards where they do
not already exist. “We are not going to wait
for standards to happen, if they don’t exist we
define them,” Mr. Krebbers said.
The system must be designed to support any
type of metadata (data about data). “Metadata
is the crux of the whole data story, the link
between raw data and calculated data,” Mr.
Krebbers said.
Carbon offset data is not yet included in the
definitions, but is definitely going to be included, he said.

12

While the Open Footprint Forum is focussed
on systems for collecting and managing data,
it sees the determination of processes for collecting data as outside its scope. There are
many other industrial bodies looking at defining this. An aim is that the granularity of the
data in the system will be gradually increased.
This will mean that, for example, it is easy to
go from annual reporting to monthly reporting.

You can set your ‘boundary conditions’ –
which specific greenhouse gases, processes
and material types you are including, and what
emissions data you are going to enter.
You can view simple tabular reports in the
first version of Open Footprint (MVP 1), according to different parts of the organisation,
or time periods.

Data structure

This would require that APIs are well aligned,
and definitions are aligned.

At the core of the Open Footprint is a flexible
structure for organising data, said Gommaar
van Strien, enterprise data architect with Shell.

It could also be used for governmental reporting. For this reason, it may be beneficial for
government representatives to join the project,
Mr Krebbers said. “It is (people involved)
which make this successful, it is nothing else.”

The data structure builds on the multiple data
standards which already exist. “There’s a lot
of different standards and reporting frameworks, some are more and some less detailed.
There are standards covering an industry or
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These standards often include detailed guidance about how measurements should be
done, but don’t prescribe how data needs to
be formatted or calculated, he said. Much is
left up to organisations themselves to decide.
“We want to build on that and provide the next
level of detail - the structure to organise these
reporting frameworks, to facilitate data entry,
processing and exchange,” he said.

This means it is always possible to see what
happened. “We can facilitate full transparency
of what happens to the data as its been processed.”

Working with data
The system is designed so that data can be
loaded and processed as easily and as fast as
possible.
The Open Footprint can provide templates for
specific industry sectors to include all the data
that is needed. For example, for the paper industry, the scope 3 emissions from purchasing
will include emissions from the manufacturer
of cardboard which is purchased for packaging.
It can be useful to bundle together sets of related data, such as all the data relating to a
certain organisational activity, so it can all be
uploaded at once, he said.
Any applications interacting with the platform
should not need to exchange data directly with
each other, but they each either put data on the
platform or retrieve data from the platform.
Workflows can be set up on top of the data,
for example, a calculation process on the data.
There are some standard calculation methodologies, such as one set by the Cement Sustainability Initiative, he said.

Understanding emissions
When companies are trying to understand
their emissions, the first thing they typically
do is define the boundary between what they
consider their own operation, and what they
consider someone else’s operations, Mr van
Strien said.
All the emissions will be included in the end
however they are divided up, but the boundary determines whether they fall in Scope 1
or Scope 3. You also want to make sure you
don’t count the same emissions twice.
Examples of complex boundary decisions
could be if you have a large financial stake
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in another company but not actually doing the
operations of that company. So maybe if you
own 40 per cent of the company, you should
count 40 per cent of that company’s emissions
as part of your own emissions.
Many companies have fairly good data about
their own operations, but a lot of unknowns
when they get into the data about their “value
chain”, emissions from their customers and
suppliers, Mr van Strien said.
Having a pre-made system showing how to
calculate emissions for suppliers can be very
helpful.
Once you have set the boundaries, you define
what business activities you execute as an organisation, how that breaks down to emission
sources, and what the lowest level you go to is.
For example, your lowest level for transport
activities could be to say you operate a car or
truck, and how much emission that makes per
mile, rather than going into further granularity into how much fuel was consumed and the
carbon intensity of the fuel.

dards, others were voluntary.
This includes the boundaries of what emissions are and aren’t included, details of
specific activities that industry sector does
which should be measured, and how to do it.
Some industry sectors are covered by regional
regulations, such as covering Europe or the
US.
All the sectors have systems which begin
with the Greenhouse Gas Protocol developed
by the World Resources Institute and World
Business Council for Sustainable Development, and its well-known Scope 1 to 3 system,
and ISO standards.
But it is extended to cater for the needs of each
of the sectors. The extensibility has two broad
categories, the equipment specific to that industry, and the activities specific to that industry, he said.
The Open Footprint data model has been designed to be “flexible and extensible” so it can
cater for the requirements of each industry
sector, Mr Balija explained.

You might connect these activities to overall
activities or assets of your company, such as
all the emissions associated with running a
factory.

“The amount of information reported by each
industry will become quite standardised,” he
said. “There is a need to exchange this information in a standard consistent manner.”

You might make a calculation of carbon intensity, such as the tonnes of CO2 per distance
travelled, or per product you sell.

“We have done this to make sure that the lessons we take out of these industries are being
implemented in Open Footprint data model,”
said Shell’s Johan Krebbers.

A last step is to roll up the numbers into your
“GHG statements”, such as including the actual amount of emissions produced, and intensity of your operations overall, for different
business units.
You may include approximations in this where
you don’t have precise data, for example for
emissions with some products purchased.
What is important is that you are able to explain to an auditor later, “which figure you
picked and why.”
The directly measured data is sometimes
called ‘primary data’, and the approximated
data, which might be based on default factors
for a certain product, is sometimes called ‘secondary data’.

Related industries
A study of related industries was done under
the Open Footprint “industry sector” workstream which has representatives from Shell,
Chevron, Equinor, Halliburton, Schlumberger, Cap Gemini and Wipro. The work was
presented by Ravindra Balija, GM, Digital
Technologies & Architecture with Wipro.
Most of these industry sectors have organisations within them which provide various levels of guidance or regulation about how that
industry sector should decarbonise or report,
he said. Some sectors had prescriptive stan-

Looking first at airports, they have a voluntary standard “Airport Carbon Accreditation”
established by a group called Airports Council
International, based on the GHG protocol and
ISO standards.
There are 6 levels of accreditation for airports
as to how they manage carbon data, and to be
at the third level or above, an airport needs to
count its scope 1, 2 and 3 emissions, and its
carbon offsetting.
The defined boundary for scope 3 is the emissions resulting from aircraft up to 3000 feet
high, so including take-off, landing and when
on the ground.
There are different factors required to be calculated, based on local regulations, such as
NOx emissions, ultra-fine particle emissions
and noise.
The aviation industry, looked at separately,
has standards for carbon offsetting and reduction, set by the International Civil Aviation
Organization.
The boundary is that all operators with annual
emissions above 10,000 tonnes CO2 need to
monitor, report and verify CO2 emissions
from all international flights.
There is a “Carbon Offsetting and Reduction
Scheme for International Aviation” which
provides different methods to capture data

about the fuel used in the flight (from takeoff to landing). Two industry specific requirements are the type of fuels used, and whether
aircraft are leased or owned.
The maritime shipping industry has systems
defined by the International Maritime Organization, where vessels larger than 5000 gross
tonnes need to report fuel consumption, and
emission calculations are based on the fuel
used and engine type.
There are different standards covering the design of the vessel and engine, and the way that
the ship is operated (routing and speed). There
is industry specific data about the type of main
engine and auxiliary. Also the amount of the
year spent at sea, in port or at anchor. Data is
captured about sulphur emissions from different types of fuel.
The manufacturing industry also reports based
on the GHG Protocol standards of scope 1,
scope 2 and scope 3, although the depth is varied, he said. The Open Footprint study found
that the automobile sector reports 15 different
categories of scope 3, while some sectors provide very limited regional standards.
The study looked at a wide variety of manufacturers, including airlines (Boeing), mobile
phones (Foxconn), heavy equipment (GE,
Ingersoll Rand, Siemens), cars (Volkswagen,
Toyota) and food (Nestle).
The granularity of the data “is quite huge,” Mr
Balija said.
A study of the logistics industry found that
companies like DHL and FedEx also report
based on the GHG Protocol standards, with
reports either based on activities done (where
the transport itself is outsourced), or fuel used
(when transport is in-house).
A study of the power generation sector found
that companies also report under Scope 1, 2
and 3. Scope 1 is easy to calculate, based on
the fuel consumed, such as coal, gas or oil.
Scope 2, electricity use, can be based on the
power usage in the buildings of the power station. A unique factor for the power generation
sector is that scope 2 can include emissions
associated with energy lost in the distribution
network.
Open Footprint Forum and OSDU are trademarks of The Open Group.
This article is based on talks at The Open
Group Open Footprint Forum online event in
June 2021.
All of the talks are on YouTube, the playlist
is here

https://www.youtube.com/playlist?list=PL4uhUsJo0STl7uJ9otX9Di7_ttQCbN8_Alternate link: https://bit.ly/openfootprint21
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Ready to move software to the cloud?

Are we ready to move all our systems and nearly all of our software onto the cloud? Oil and gas specialist IT managed
service provider ISN Solutions shares advice on making the move. By Scott Davidson, managing director, ISN Solutions

If you have a truly “cloud-centric environment,” it means that all of your IT services
are delivered from a cloud host. This includes
servers, storage, software, networking and
security.

three months - all during the COVID pandemic.

This enables employees across the entirety
of an organisation to access and share data
quickly and securely regardless of location or
device.

ISN enabled Vysus Group’s employees to rebuild their laptops at home using Microsoft
AutoPilot and Intune. These technologies
enable the set up and pre-configuration of devices using cloud-based services.

It was important to complete Vysus Group’s
cloud-to-cloud migration quickly, to enable
continuity of the business.

Such an environment supports collaboration,
enabling decision-makers and operators to
cooperate with each other at the same level.

The new operating environment provided
Vysus Group with seamless cloud infrastructure, in which all key business applications, user accounts, and data from the
Lloyd’s environment were moved over to the
new system.

This is different to “cloud infrastructure”,
which means that only your servers are on
the cloud.
Some organisations deploy a hybrid cloud
system, with some software and storage on
their own computers. They use cloud-based
applications such as SharePoint or OneDrive,
for example, which interchange between
desktop and cloud applications and data.
Infrastructure as a Service (IaaS), which includes systems such as Microsoft Azure,
delivers a whole host of infrastructure components over the cloud, and can improve efficiency, productivity and transparency for
oil and gas companies through a simplified,
streamlined system.

Scott Davidson, managing director, ISN Solutions

Cloud systems support the provision of
handheld devices to operators on the ground,
which can provide staff with critical data.
Cloud computing can help accelerate the use
of wearables and other hands-free devices
that incorporate voice recognition and audio
recording, enabling instant video recording.

Vysus case study

Cloud systems may be the most viable option
to manage and support remote and scattered
workforces, overcoming historical challenges
of onshore to offshore communication.

ISN Solutions delivered the migration of
a Microsoft modern workplace for Vysus
Group (formerly, Lloyd’s Register Energy
Division).

Critical data is instantly accessible from the
online platform. Cloud systems can assist
senior leaders in proactive decision making.

This involved moving 625 users, based across
18 countries, to a new IT environment and
rebuilding 500 laptops. It was done in only

Security
Cloud systems are more secure than legacy
IT systems.
Ransomware is one example where true
cloud environments have an upper hand. Legacy IT systems require regular local back-up
of data. With true cloud infrastructure, local
computing devices serve, at most, as temporary storage for data.
The reliability and security of a cloud environment must be safeguarded. Good,
well-disciplined policies remain key to protecting system integrity.
Modern ‘zero trust’ security models, and applying strict control policies to limit access to
critical data, help to limit the need for temporary storage of data on local devices.

“Citizen” software development in oil and gas
“Citizen Development” – the idea of domain experts such as petroleum engineers getting involved in software
development – is gaining traction. We discussed what might be possible with hydrocarbon processing digital
technology company Validere

“Citizen Development,” or the idea that
non-professional software developers can
develop or improve their own software, is
a term which has been much more widely
heard over 2021.
It is an intriguing proposition for the oil and
gas industry, if it means that domain experts, such as petroleum engineers, can have
an involvement in making software which
meets their specific requirements.
Off the shelf packages often do not meet all
the requirements a client has. Paying pro14

fessional software developers is expensive.
Could a ‘citizen developer’ make their own
software instead?
With citizen development, the person who
uses the software to make operational decisions, such as engineers, can create software which shows them the world the way
they want to see it. They can make software
which provides them with the data they
need, or to resolve the specific problems
they need to deal with.
So the idea of domain experts making their
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own software could have many benefits.
But could it be feasible?
The scope would probably need to be carefully managed, to make sure that people are
not able to break anything.
We discussed the idea with Kayla Ball, SVP
of product with Validere, a company based
in Toronto and Houston which develops
software for managing data in oil and gas
upstream, midstream and downstream. This
includes business applications to increase
efficiency of operations, improve commer-
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cial performance, and better manage emissions.

ity of a pricing forecast, how to build that
into the model. You have to understand the
relational attributes.”

“Citizen development makes sense, you can
develop really specific models, workflows
very catered to their specific business,” she
says.

And the risks of wrong data, leading to bad
decisions, can be very high in oil and gas.
“People can die if recommendations are
taken from a citizen development style platform that are not fully vetted by senior subject matter experts and business owners,”
she says.

“I really think citizen development, in particular for oil and gas, is really going to take
off, here in the near future.
“Not necessarily building applications, but
allowing the engineers, the

Technical competence

physically trained people [input into how
systems work].
As an overall direction, “the closer we get
[software development] to subject matter
experts, the faster products get built,” she
says.
One of the biggest benefits for a company
may be overcoming a shortage of software
developers. Even for Validere’s internal
development, “I’m having a really difficult
time just finding software developers ,” she
says. “It’s such a hot job market for software developers in general.”

Validere software
Validere says that its software-as-a-service
is designed to help engineers and other
professionals “discover the highest value
opportunities” available to them at any time.
For example, its software is used for the
complex technical work of “system balancing” in a gas processing facility, basically
adjusting the flowrates in different parts
of the facility so that overall throughput is
maximised.
The work of keeping the facility in balance
can involve process engineers, operations
engineers and even production accountants.
“All of these people are doing little slices of
the end to end work,” Ms Ball says.
The software is also designed to help specialists prioritise their work. “If you step
back and look at the whole system, you’ll
[sometimes] see the process engineer
doesn’t even have any of the top 5 [best
possible tasks] in his list,” she says.
To achieve this with software can involve
much custom development, because every
specialist’s work is different.
The core product might provide 80 per cent
of functionality that 80 per cent of the market place needs. We’re never going to be
everything to everyone,” Ms Ball says.
For the additional development, Validere
provides a software development kit. Typ-

Kayla Ball, SVP of product with Validere

ically, though, it is beyond the expertise of
someone who is not a professional software
programmer to use. So this custom development is typically done with a software developer paired up with a domain expert.

Don’t interfere with data
The citizen development only goes so deep,
however. Ms Ball recommends that only
software professionals get involved in the
core data storage and management systems,
and people are given very specific guidelines on what they can and cannot do.
Its products have an “essential data foundation”, which citizen developers can build
on, but they do not change the data foundation itself.
Oil and gas systems typically involve many
complex attributes with complex relationships between them, Ms Ball says. “You
really need to understand how one change
in a system relates to everything else you
might be touching.”
There are also restrictions on who is able
to see some of the core data. “Not all data
is created equal, and people will have various levels of access and authority, based on
the sensitivity requirements.” This needs to
be managed within the citizen development
environment.
Validere has separate ‘business hubs’ for
operational, ESG, and commercial issues
that all leverage a common data platform.
There is often a call for systems which
combine data across multiple areas of the
business. For example, a refinery may shut
down in December for maintenance, leading
to a rise in price.
But it is only possible to do this if you
understand how datasets across the business
work. “Someone in operations who is building a tool may not understand the complex-

New graduates in technical disciplines today
are often taught software development skills
as part of their degree program. So they are
already partly on the way to being a software professional, Ms Ball says.
Some technical experts are also developing
data science skills, although they are not
professional data scientists.
However even experienced engineers may
not easily grasp some of the complex data
science algorithms being used in today’s
software, she says. “In my previous company, I was working on random forest [algorithms]. An engineer who is drilling and
competing wells [may not] understand how
random forest models functionality works.”
“What I find most challenging is when I let
an engineer tweak different data science
models such as a linear regression, and
[find] they don’t understand what they are
doing. They don’t understand how to interpret the results, they don’t understand the
fundamentals of how that model works,”
she says.
For non-developers, there are systems being
developed to create software without having
to write code, known as “no code environments.” But Ms Ball thinks that they can
often still be difficult to use for specialist
software, without lots of customisation to
their user interfaces.
And some oil and gas workers still have
quite low levels of technology competence.
“Even using Excel is pushing the limits on
their technology usage,” she says.
Specialist software companies like Validere
often employ domain experts themselves,
for example, Validere employs a former
manager of a gas processing facility.
But this person would not necessarily have
the in-depth technical expertise of a specific
system, which would be needed to know,
for example, what tests need to be done before an instruction is given to turn a specific
valve, to ensure there are no bad
consequences.
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How asset management technology is evolving
We are seeing big advances in asset management technology, including sensors for condition monitoring, data
management and analysis tools, software for overall asset management, and late life assessment. ABB explained its
latest developments
Asset management technology is evolving in
multiple fronts, including improved sensors for
condition monitoring, better ways to manage
and analyse condition monitoring data, tools
to manage the overall asset, and tools to help
predict how much longer an asset can be kept
in operation, or how much it will cost to keep
running.
ABB Energy Industries presented the latest developments in 3 webinars held over June-July.

Condition monitoring
Oil and gas companies are increasingly moving beyond maintenance at specific intervals
(‘planned maintenance’) to maintenance based
on monitoring the condition of equipment.
Both the sensors themselves, and the software
to manage the data, are improving.
For some applications, planned maintenance is
a fine option. Other techniques are ‘run to failure’ (fix it when it breaks), ‘predictive’ (trying
to predict when maintenance is needed), or
‘usage based’ (doing maintenance after a certain number of operating hours).
Companies will typically have a monitoring
level which corresponds to the equipment’s
criticality, said Kevin Senior, rotating machines expert at ABB. Criticality is based on
safety implications of a failure, production
criticality, as well as cost implications.
Condition monitoring may also be implemented when there is a shorter time interval
between when we first observe deterioration in
the equipment, and when the equipment can
no longer be used. Condition monitoring will
provide warning of deterioration earlier than a
periodic inspection.
ABB has been consolidating its range of
sensors. Its latest ‘smart sensor’ for rotating
equipment can monitor vibration in 3 axes,
measuring vibration in a single direction up
to 20 KHZ (20,000 oscillations per second),
and in 3 directions up to 1.5
KHZ. It can
also measure
temperature,
magnetic
field,
and
acoustics.

Kevin Senior, rotating machines
expert at ABB
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The sensor is
certified for
use in haz-

ardous areas. It can communicate wirelessly
using both Hart and Bluetooth protocols. The
firmware (software which runs the sensor) can
be adapted so it works better with different machine types. Measurements are typically taken
once an hour, but is customisable.
One important improvement in sensor technology over the past few years has been in
battery lifetime, said Marco Hesse, global
product manager for rotating equipment condition monitoring at ABB. Its sensor batteries
now run for 15 years, longer than the typical
lifetime of equipment, which is 5 years for a
pump, or 10 years for a motor, he said. Many
sensors are hard to reach, so changing a battery
is expensive.

Condition monitoring data
ABB has software to make it easier to work
with condition monitoring data.
It gave an example of a company with a plant
with 1000 rotating assets such as pumps and
compressors. It had been previously employing
an outside company to do vibration analysis
on each device every few months, but was still
seeing equipment failures.
Now, it is using ABB’s software to analyse
condition monitoring data recorded continuously. The software is able to analyse the
waveforms of vibration data to identify any
signs of equipment failure. It can make predictions about whether it may be possible to delay
maintenance work until a more suitable time.
The software runs separately to the plant control system, and can be integrated with company IT systems.
Someone working with the software would
normally start with a fleet wide view, then
drill down to an asset specific equipment view.
They can see what happened to a certain machine in the past, and if there were abnormal
events in its vibration signal.
The software has ‘widgets’ (pre-built routines)
and algorithms which help identify the failure
mode, such as a bearing defect, cracks in the
fan rotor, or some mis-alignment. Vibration
experts may prefer to look at the raw data and
analyse it, such as to see change in vibration
velocity over time.

Audience perspective
The webinar audience was asked how they
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would describe their current maintenance
practise. 56 per cent said calendar based (fixed
intervals), 20 per cent said condition based, 10
per cent said ‘run to failure’, 8 per cent said
predictive, 4 per cent said usage based’.
Audience members were asked what systems
they used for condition monitoring on their
sites. 45 per cent said “online condition monitoring of highly critical equipment only”, 37
per cent said “done manually - no online condition monitoring,” 13 per cent said “online
condition monitoring on most equipment on
your site” and 5 per cent said “not done at all”.
The audience was asked how confident they
are in their knowledge of the condition of items
of rotating equipment in their asset register. 6
per cent said they were confident, 35 per cent
said they were probably right, 35 per cent said
they were unlikely to be right, and 21 per cent
said they weren’t at all confident.
The audience was asked what they thought was
the biggest hurdle in “making progress up the
reliability curve”.
32 per cent said “lack of investment,” 23 per
cent said “not knowing what to do next, 10 per
cent said “lack of management support” and 27
per cent said “all of the above”.

Asset performance
management
The maintenance strategies a company adopts
are a component of the broader challenge of
managing asset performance.
The overall goal is to improve reliability
and availability of assets, while minimising
risk and cost, mainly through having a better
understanding of the health and performance
of equipment.
The asset performance management systems
can be described as a “system of systems”. As
well as maintenance systems, this includes data
about reliability of equipment, and the advice
of subject matter experts, operations staff and
senior management. Since the goal is achieved
from making the right decisions, it could be
defined as a decision support system.
Asset performance management incorporates
both individual pieces of equipment, and the
overall system. As well as being about systems and technology, it can be a philosophy
and strategy, said Will Leonard, digital innovation and technology lead with ABB Energy In-
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dustries. It connects
with other business
objectives such as
environmental protection, safety, production output and
quality.

about how things fail and what failure looks
like, with a process called ‘Failure Modes and
Effects Analysis’. This involves defining potential failure mechanisms, identifying how
failures could occur, understanding the effects
of those failures, and anticipating how to resolve the problem.

One strategy can be
to limit maintenance
Will Leonard, digital innovation and technology lead tasks to only what
is essential, said Dr
with ABB
Maurizio Barabino,
Advanced Applications & Energy Efficiency
Manager, ABB Energy Industries. Maintenance work itself can be damaging. He presented a number of examples of problems with
maintenance strategies.

It is important not to
confuse causes, effects and detection,
he said. In the car
puncture example,
the cause might be a
nail in the road, the
effect is a loss of
Peter Damer, digital
pressure in the tyre,
solutions architect with ABB
and the detection is
a reading from the pressure sensor. This is obvious for a car puncture, but it is not obvious in
more complex industrial situations.

One company
which had a
maintenance
strategy of cleaning an air condenser in a gas
turbine when the
air pressure went
above a certain
Dr Maurizio Barabino, Adlevel. High air
vanced Applications & Energy
pressure indiEfficiency Manager, ABB
cated that dirt
was blocking the air flow. But this cleaning
was not being done during winter, when low
external temperature was also keeping the
pressure low. But the dirt was still building up,
and causing an increase in the fan electricity
consumption.
Another company could not reach the full load
with a gas turbine compressor. Analysis of the
data showed that the problem started happening just after a previous maintenance task was
done, showing that the maintenance work had
itself caused the problem.
One company had a boiler producing less
steam than was expected, a problem with several possible causes. It required sophisticated
modelling techniques and trending to identify
that a leak was the most likely cause.
One company had a turbine bearing with excessive vibration. The diagnostics system
gave a warning for 40 days that there was a
“dynamic and static imbalance with high probability of severity”. This warning was ignored,
until there was an expensive breakage in the
turbine impeller.

Understanding problems
Many failures actually happen randomly, like
getting a puncture on a car wheel, said Peter
Damer, digital solutions architect with ABB.
Companies today have a lot of knowledge

The audience were polled to ask how much
experience they had with performance monitoring. 59 per cent said none, 27 per cent said
only on complex rotating machines, and 12 per
cent said it was in widespread use.
The audience was asked in a poll how much experience they had using diagnostic modelling
in operations. 22 per cent said no experience,
69 per cent said they had done just management based condition monitoring, 17 per cent
said they had done first principles (physics
based) modelling, and 12 per cent had done
“heuristic” (rule of thumb) based modelling.
Companies are collecting more and more data
about operations. Most of it describes a situation where equipment is in good health, because that is what happens most often. But it
can be used to detect emerging problems, because the data starts to move away from the
usual patterns.
Often failures happen in a series, for example
lubricant starts leaking and causes a seal to fail.
Data clustering techniques make it possible to
work with much more types of data than anyone could manage in their heads, such as pressure, vibration, and temperature, Mr Damer
said.
In one example with data from a boiler, you
can see that in normal operations, a higher load
on the boiler will lead to increased steam flow,
and more energy drawn by the motor which
pumps water into the boiler. If it was drawing more energy to the pump, but not creating
more steam, that could indicate a problem.

Aging assets
One important use of asset performance
management work is in getting an understand-

ing of how much longer the asset can be safely
operated for, or what investments need to be
made to keep it in operation.
Major assets are typically designed for a 25
year life, and many assets in operations today
are over 30 years old, said Martin Brown, principal lead consultant, ABB Energy Industries.
Companies need to understand the costs and
viability of keeping assets in good operating
condition. Although it can still be a more cost
effective option than replacing equipment, and
more sustainable which is an increasingly important measure for companies.
However, a 2006 study showed that between
1980 and 2006 there were about 96 incidents
across Europe relating to potential loss of containment due to aging plant, Mr Brown said.
That represented 28 per cent of all reported
major accident events. Also, aging equipment
influenced over 30 per cent of equipment failures. The incidents caused 11 lives lost, 183
injuries and over $220m of economic losses.
They also led to more legislation about aging
plant.
Age related
deterioration
typically relates to materials. This
includes corrosion (including corrosion
under insulaMartin Brown, principal lead
tion) and eroconsultant, ABB
sion. Also
material creep, where material slowly deforms
under temperature and pressure, he said.
The other main concern is obsolescence.
Modern equipment is much better than older
equipment. For example, the quality of steel
“has improved significantly” over time, and is
said to be 30 per cent stronger over the past 10
years. You may want to replace or upgrade old
control systems with new ones.
Over the past 30 years, legislation has been
tightening on health, safety and environmental
areas, so older equipment may fall outside
what today’s regulations accept.
Also, equipment may be of poor quality, built
badly, or put to use in a duty different to the
one it was designed with, or badly maintained
or overhauled.
Sometimes companies reduce the amount of
inspection and maintenance they are doing to
save costs, but then find that the plant fails earlier than they anticipated.
One way to improve is to make sure you have
the right maintenance, monitoring and in-

September - October 2021 - digital energy journal

17

Operations
spection processes, including assessments of
aging equipment, risk inspections, and a strategy for ongoing refurbishment.
Management control is also important, with
reporting, KPIs and auditing.
You need to look at individual items, and see
if they can be kept in operations, or replaced
/ refurbished, and how much that would cost.
Then if the costs of all your equipment exceeds
the budget, you have to target the activities.
“That’s going to depend on the risk associated
with not doing that work.”
You need contingency planning, for what to
do if equipment fails, this can typically mean
ensuring availability of spares.
Companies typically make asset life studies
after 10, 15 or 20 years, as a structured review
to see how things are going, and update their
assessment of remaining asset life. For offshore equipment, a 5 yearly thorough view is a
regulatory requirement.
If you identify issues with equipment, you then

need to identify how critical that equipment is
to the continued operation of the plant.
The review may also cover your maintenance
activities, to see if you have any routines which
you no longer need.
Mr Brown recommends doing a workshop to
get some discussion going with onsite experts,
including from operations and process engineering, to identify issues associated with late
life assets.
The work will typically end with a document
which everyone agrees on, including recommendations and expenditure, and a detailed
plan for each piece of equipment or groups of
asset types.

refrigeration systems and pipe racks. Also
large items of plant with major issues, such
as structural steelwork. This information is
critical to helping a business understand business viability in the medium and long term.

Software
ABB has been building a digital platform
called GENIX to collect and store industrial
sensor (IOT) data and combine it with other
operational technology or IT data then run AI
and analytics on it, with the objective of identifying to assess late life issues among others.

The work might generate a number of graphs
showing recommendations and expenditure by
discipline, by asset life category, and by plant.

It can work with operational data (from direct
connectivity to the sensors and control systems); engineering data, such as about design
parameters and limitations; and IT data such as
from the maintenance management system or
procurement system.

For example, it might show that particular
areas of concern are electrical infrastructure,
obsolete control systems, servers, shutdown
systems, degradation of tanks and pipework,

GENIX also has tools to integrate and contextualise a number of data streams, and build
models with the data. It has a number of prebuilt asset templates and models.

Making it easier to close a BOP

The decision of when to close a blow out preventer (BOP) in drilling is very difficult – and there is a risk of rams closing
around a tool joint in the drill string and not making a proper closure. Aramco is developing technologies to improve this.
By Michael Affleck - Aramco Overseas, Aberdeen Technology Office; Chinthaka Gooneratne – Saudi Aramco, EXPEC-ARC; Arturo
Magana-Mora - Saudi Aramco, EXPEC-ARC
Aramco Research Teams, based in the UK and Early intervention
Pipe sections, including the connections are
Saudi Arabia, have created two technology
solutions that support the individual and collective crew members to make safer and better decisions when securing a kicking or blowing-out
well.

typically 9.1 meters long with the connections
themselves approximately 0.4 meters in length.

One technology enables the operator and other
crew members to remove themselves from a
potentially fatally risky environment when activating the BOP.

This causes the incident to worsen with time, as
well unloading accelerates.

This obstruction must be moved away from the
valve, by changing the string vertical position
using the main rig hoist or draw-works. This
vertical distance spacing activity is called “spacing-out”.

It is always better to act early and decisively to
contain a potentially out of control well.

Wired connections

The other technology reduces the risk of ineffective shut-in, which happens if the rams on
a blow out preventer try to break the drill string
in the thicker tool joint section.

Techniques and training, including regular practice drills at the rig-site, currently focus almost
entirely on early intervention.

In developing new technology solutions
Aramco sought to address two main challenges.
Firstly, in the event of serious incident, to allow
the crew to evacuate to a safe distance from the
rig site before functioning the final BOP element. Secondly, reducing the risk of a failed
shut-in.
For as long as hydrocarbon producing wells
have been drilled, it is tragically the case that
crews have lost their lives in emergency well
control incidents.
Casualties usually occur after periods when individuals made critical decisions under extreme
stress with incomplete information.
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As hydrostatic pressure in a well increases
with depth, it is a characteristic of well control
events, that lower density hydrocarbon migrates
up a vertical wellbore.

Shutting in the well
If in any doubt, you shut-in the well using large
high-pressure valves known as blow out preventers (BOPs).
Before closing BOP valves called “pipe” or
“shear” rams, the driller must calculate that no
obstruction lies across the valve.
An obstruction will almost certainly prevent the
BOP securing the well.
The most common obstruction in the tubing
is the tool joint, the increased outside diameter box or pin end of each pipe length, where
two lengths of tubular are temporarily screwed
together.
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For reliability and security considerations, the
monitoring and control of the BOP systems, up
to now, only occur through wired connections,
at fixed locations around the drilling rig.
On a land rig, such locations include the rig
floor, the BOP control unit (often under the rig)
and at the site supervisor or “tool-pusher” office, commonly 20-30 meters from the rig/well
center.

Wireless remote BOP control
In the event of a serious and rapidly escalating
well control event, it would be best if the supervisor can evacuate to a location a safe distance
away. This may be the upwind muster location,
a lifeboat, helideck, or somewhere else. They
can activate the BOP shut-in from there.
Regulators are reluctant to authorize the use of

Operations
wireless communications in well control applications.
So, Aramco sought a supplementary solution
that could provide additional remote-control
functionality, without affecting or compromising existing systems and procedures, thereby
remaining in compliance with existing methods.
The solution has a wireless base station cabled
to the blowout preventer, with local control, and
a wireless portable station, which can work up
to 8km away.
Crew are expected to retreat to a safe location,
which can be pre-defined, and then activate the
well shut-in.
On offshore installations, remote panels can be
placed at helidecks, lifeboat stations, nearby
platforms or rescue boats. For land rigs the best
locations may be muster points, accommodation rig camps or nearby facilities.
The wireless portable controller is used to close
the ram BOP, provide status feedback and indicate the status of the radio link.
The portable unit is mounted in a rugged case
protecting contents from shock, vibration, sand,
and heat exposure. The unit has a digital screen
providing process status with instructions and
feedback on use.
Secure BOP valve operation is a multi-stage
process. First, a switch must be toggled to arm
the unit. Second, a two-handed push-button
operation triggers ram activation. All switches
and buttons have covers to reduce the probability of accidental operation.
The portable station has continuous operation

backup power, with the ability to be charged
either from a mains power supply or the electrical point in a vehicle if required.
The data communications are encrypted so it
cannot be hacked. It is possible to add extra
security controls, such as key or PIN activation.
The battery is large enough to operate continuously for 4 hours, with alarms if there is low
power. It can also be powered by mains or from
a vehicle power supply.
The display shows data about the accumulator
pressure in the BOP Hydraulic Control Unit, the
close pressure (the pressure at which the ram
will close), hydraulic oil tank level, hydraulic
oil temperature, supply air pressure, pump
status, battery and UPS status, and status of
wireless communications with the base station.

Auto Well Space out

Wireless Portable Control Station at workshop

Aramco’s “Auto Well Space Out” technology
consistently monitors the position of tool joints
above and below the rig floor level to calculate
and inform the driller if the required BOP can
be reliably functioned without moving the drillstring.
It can also be interlocked with the BOP control
system, to prevent ram BOP closures into the
wrong part of the drill string.
The hoisting system can automatically adjust
the drill string position to space-out the string
when a “BOP Close” function is requested.
It means that there is no need for a driller to take
time “spacing out” the drill string before closing
the BOP, a process which also has the risk of
error, when done during an emergency.

Wireless portable control station during non-line of
sight 8km range testing

An advanced control system moves the drillstring through draw-works control in the optimum way to achieve the quickest, most reliable

and therefore safest well shut-in.
The system uses high-definition cameras positioned to observe the well centre area from the
rig floor to a height of 10 meters.
The cameras have sufficient resolution to detect
changes to the drilling string position and properties, including the tubular outside diameter
(OD), as it is deployed by the hoisting assembly
into and from the wellbore.
Image data from the cameras is fed to an edge
gateway processor, which processes the camera
image data, combined with operator input parameters. It calculates the relative position of the
drilling assembly OD changes when hoisting
tubulars into and out of the well.
By continually tracking the positions of the
challenging OD sections, whilst knowing the
fixed positions of the BOP ram components,
it is possible to dynamically calculate the positions of tool joints (TJ) or other challenging
sections, relative to BOP components.
To ensure accuracy, it is important that the
camera has visibility of at least one tool joint or
major tubular OD change at all times.
The camera provides parameters which update
at a frequency greater than 1 second.
Camera data, together with operations data,
feeds into the Edge Gateway Processor unit.
In the simplest application, a simple traffic
light digital display allows the user operating
the BOP function panel to identify a clashing
string OD which would prevent a reliable well
seal during the BOP function.
The driller can proceed with shutting the BOP if
“green”. Or the driller can select an alternative
BOP in the stack, or moving the string to ensure
there is no clash, if the display shows “red”.
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Understanding better ways to work with technology to meet business goals
AUTUMN 2021 WEBINARS
Super Basins #1: Advantaged Exploration, Advantaged Hydrocarbons Oct 8
Geothermal Energy Case Studies #1: Exploiting newly abandoned or
late-life E&P wells Oct 15
Super Basins #2: Giant Fields of the World Oct 22
The Key to reducing GHG Emissions? Actual Measurements!! Oct 29
Super Basins #3: Petroleum Systems Nov 12
Super Basins #4: Guyana & Suriname case study Nov 26
See the latest at

www.findingpetroleum.com / www.d-e-j.com

WATCH VIDEOS OF PAST WEBINARS
See www.findingpetroleum.com click on ‘Videos’
No more sluggish oil and gas computer networks in oil and gas
exploration and production Sept 17
Walking the Talk on Methane Emissions, Jul 23 2021
Building Southern Africa E&Ps, Jul 16, 2021
Building a Geothermal Energy Business, Jul 9, 2021
Geothermal Success, May 28 2021
Responsibly Sourcing More Gas in Southern Africa, May 21, 2021
Is Offshore Africa and Emerging Super Basin, Apr 30 2021

Interested in speaking / sponsoring a Finding Petroleum event in 2021?
Download our guide to marketers at http://bit.ly/FPMP2021

Find out more and reserve your place at
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