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About Cognite

Cognite is a global industrial SaaS company that
supports the full-scale digital transformation of
asset-heavy industries around the world. Our core
Industrial DataOps platform, Cognite Data Fusion®,
enables data and domain users to collaborate to
quickly and safely develop, operationalize, and
scale industrial Al solutions and applications.

Cognite Data Fusion® codifies industrial domain
knowledge into software that fits into your existing
ecosystem and enables scale from proofs of
conceptstotruly data-driven operations to deliver
both profitability and sustainability.
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\ Executive summary

In a digitalized future, it's difficult to predict what
the landscape of the Oil & Gas sector will look like.
Metamorphosisis certain, but what kind? And what
canwe do to position ourselves to remainrelevant
and resilient?

For too long, Oil & Gas companies have taken a
passive posture toward digitalization, reacting to
each new technology as it comes. But this halt-
iNg, piecemeal approach is inefficient and leaves
companies vulnerable.

Thoughtheindustry has become expert at collect-

ing and aggregating data, it has yetto findaway to
leverage the dataasanasset. The crucial next step
will be a fullscale embrace of technology at every
level of operation, transforming business models
and activities through the strategic use of data.

The vast amount of industrial data collected every

day contains hidden insights that can improve
company workflows, optimize operations, and
reduce costs. Oil & Gas companies can (and must!)
find a way to extract these valuable revelations.

And they don’t have to do it alone. Data science
vendors, research communities, and students
are eager to contribute to this progress. Unfortu-
nately, these groups face a number of obstacles.
Often they are working with outdated data sets,
or are forced to spend considerable effort getting
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their hands on relevant data. Potential collabora-
tion partners within data science have traditionally
been made to jump through several hoops just to
get started: show-and-tell, commercial contracts,
data sharing agreements, NDAS, you name it.

The Open Industrial Data project is a crucial first
step toward a more open and collaborative indus-
try, where data sharing is the normrather than the
exception.

By sharing this live stream of industrial data freely,
Aker BP and Cognite hope to accelerate innova-
tion within data-heavy fields, such as predictive
maintenance, condition monitoring, and advanced
visualization techniques, as well as other new,
unexpected applications. Advancement in these
areas will directly benefit Aker BP’s operations
and will also improve the health and outlook of the
industrial ecosystem on the Norwegian Continen-
tal Shelf.

That’s why Aker BP and Cognite also want toinspire

other industrial companies to join the Data Liber-
ation Front. Imagine the speed of innovation and
improvement in a world where hundreds or thou-
sands of industrial companies share live data this
way.

We're not sure how this venture will play out. Who
will be interested in this data? How will they use it?

CONTACT SALES -

Which specific problems will they attempt to solve?
What solutions will be developed to solve them?
We have some ideas, of course, but that’'s not the

point of the project.

This is about open industrial data. Injecting real,

live data into the realm of innovation and inven-

tion. Then stepping back to see what happens, to

be surprised.

So, whether you are an ML startup focused onthe
oil and gas industry, a graduate student looking
for an interesting data set for your thesis, or just
curious about what real live data from a running
oil platform looks like - here it is! Take it and learn
withit. Show us what you find. We're excited to see
what is possible.

With your help, the days of intentionally conceal-
ing datainindustry willcome to anecessary close.
Openness will be the standard of the future. And

that future will be bright.
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N Introduction

The Open Industrial Data project presents the
world’s first live industrial data stream. The data
originates from a single compressor on the Valhall
oil platform in the North Sea. The project is the
result of a collaboration between Aker BP, one of
Europe’s largest independent oil companies, and
Cognite, a fastgrowing tech startup headquar-
tered in Norway. Aker BP uses the Cognite Data
Fusion® to organize the data stream and create a
digital representation of the Valhall compressor’s
industrial reality.

With the Open Industrial Data project, Aker BP
has positioned itself has a pioneer of industrial

data sharing. This openness is a radical proposi-
tion within the Oil & Gas industry. Most compa-
nies still consider such historical and live data to

be strictly confidential information. However, Aker
BP and Cognite believe data liberation is essential

to human innovation. Every journey begins with a

single step; this stream of compressor dataisonly
the beginning.

The data stream will be provided through the Open

Industrial Data website, open to the public on a

subscription basis free of charge. Registered users

will receive access to Cognite’s Operation Intelli-
gence application, a visualization tool for analyz-
Ing, monitoring and planning data, in addition toan

API-key, which gives access to all relevant data in

the platform.

This will include time series data,maintenance
history, and Process & Instrumentation Diagrams
(P&IDs) for Valhall’s first stage compressor and
associated process equipment. Cognite’s exten-
sive and welldocumented APIs and user-friendly
toolkits (in multiple languages) will allow users to
build machine learning models and applications
on top of the liberated industrial data. To mitigate
the risks concerning sensitive information from the
Valhall's compressor (e.g., equipment downtime),
the data stream will be delayed by one week.

The Open Industrial Data project will provide the
most exciting, publically available industrial data
set in the world. Free, straightforward access to
a continuous live stream of real data is a ground-
breaking opportunity for academic researchers
and startups alike. Real, reliable, live datais the best
way to evaluate state-of-the art models and algo-
rithms, as well as to develop graphical user inter-
face applications on top of industrial data.
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"\ Project background

Aker BP's intention behind the Open Industrial Data
project is multifaceted. They want to offer the live
data streamto

1. Establish Aker BP as the leading example of data
sharing in the O&G industry;

2. Test and benchmark potential vendors within
machine learning, predictive maintenance and
other data science fields through defined prob-
lem statements related to the shared data;

5. Attract interdisciplinary talent, expertise, and
backgrounds to the company;

4. Test potential new job candidates within the data
science discipline;

5. Contribute to worldwide research by providing
real data for evaluating state-of-the art models
and algorithms;

6. Innovate on methods of sharing by using The
Cognite Data Fusion®, via a non-commercial
application;

The first step of a journey isn't always easy. With
this project, Aker BP wants to break trail on behalf
of the Oil & Gas industry. By being the first to share
a live data set, Aker BP can goonto leverage and
share what they learn along the way, enabling
more data sharing by more players, more assets,
and even more data sets made live to the public.
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"\ Project vision

Aker BP and Cognite hope to inspire more compa-
nies to join the project in order to increase the

amount of shared data from the industry. Because

no industrial player is an island. Each company
exists as part of a larger ecosystem made up of
suppliers, vendors, and other external stakehold-
ers. The individual pieces impact one another in

many different ways, including via innovation and

collaboration. The Open Industrial Data projectis a

step towards increasing this kind of positive impact
by promoting an openness that benefits everyone

INnthis ecosystem.

It's true that increased data openness assumes a
corresponding increase in business risk. But the
corresponding benefits, even the ones we can't
yet name, are likely numerous too. For Aker BP and
Cognite, the vision for the Open Industrial Data
project began with the as-yet unfathomed depth
of value that comes with revolutionary openness.
It’s time to:

Organized and clean, easily accessible and easily
tested, live datais the perfect stimulant for rapid,
sustainable innovation. Without trying, we'll never
know what openness might empower us to do.

4—

1
M

4—

Explore the upside(s)
of sharing data
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Take the initiative
IN this field on behalf
of the industry

Start aconversation
with evidence in hand
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] How will the data be shared?

Cognite Data Fusion®

The Cognite Data Fusion® is a horizontal platform
for all types of production and operations data. It
breaks down existing data silos to liberate data
across the industrial value chain. This dramatically
reduces the cost of integration and maintenance
while enabling scalability, speed of development,
and data openness throughout the organization.
Internal and external experts are able to apply
algorithms to visualize and solve critical business
problems.

The Cognite Data Fusion® is currently deployed

across all five of Aker BP's operational assets. Here,
the Cognite Data Fusion® handles live and histor-
ical data for close to 200,000 sensors, with a peak
transfer of 800,000 data points per second. Arange

of third-party applications and data scientistsuse

the 1+ trillion data points in the platform to create

value and support Aker BP’s strategy for day-to-
day operations.

Theinitial focus has beentoaggregate and process
data from sensors and contextualize it, structuring
itinrelation to process diagrams, productioninfor-
mation, 3Dmodels, and event data (maintenance,
incidents). Everything linked inthe real worldis also
linked inthe platform. This enables machine learn-
ing applications for optimization and automatiza-
tion, as well as human-facing applications, such
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as advanced visualizations and apps for the digital
field worker.

The Open Industrial Data project website provides
access to the live data stream on a subscription
basis, free of charge. Once they register using a
Google D, users will receive an API-key, which gives
access to all data in the platform. Cognite also
provides access to their Operation Intelligence
application, a visualization tool to improve data
comprehension.

Immaturity of condition monitoring anomaly detec-
tion algorithms, etc., isdue inlarge part to the fact
that there hasn't been a lot of data available. The
Open Industrial Data project presents a steady
stream of stable data, stored and relatively clean,
made possible by the Cognite Data Fusion®.

Once data has been liberated and contextualized

within the Cognite Data Fusion®, it can be made

openly and securely accessible to approved third

parties. Aker BP can grant this permission to stra-
tegic partners and vendors via user-friendly Appli-
cation Program Interfaces (APIs). Or, asinthe case

of the OpenIndustrial Data project, they can make

a specific data set publically accessible ina secure,
functional environment, to inspire innovation and

equip innovators.

The supplied APIs for the Open Industrial Data proj-

CONTACT SALES -

ect allow for flexible parameters to empower quick
aggregations. For example, users can call for values
every five minutes or for the average values each
hour. This allows the user to aggregate targeted
data quickly and zoom into specific pointsin time at
high speed. Cognite also provides an open source
graphing library to help users visualize their data.

Live data

Convenient, continuous access to a live stream
of reliable industrial data is a game changer for
researchers and entrepreneurs dealing with
machine learning (ML).

One of the most challenging and time consuming

parts of developing an algoritnm or application is

often tracking down data sets to use during devel-
opment. These products need to be tuned and

tested. Previously, most testing has been done

using historical data. A researcher might develop

an algorithm using two-year-old data, then test it
on last year's data. This practice has been gener-
ally accepted because it was the only practical

option, but it has shortcomings.

Historical data is dead data. In the case of histori-
cal sensor data on an oil platform, for example, an
old data set leaves developers vulnerable to blind
spots such as the interimreplacement of upgraded

— COGNITE.COM


http://www.cognite.com
https://www.cognite.com/en/why-cognite-data-fusion
https://www.cognite.com/en/product/roles/subject-matter-experts
https://www.cognite.com/contact

equipment or the deployment of new technology.

These simple, common occurrences could render
the an ML algorithm skewed or and application
obsolete before it's even complete.

Live data, on the other hand, opens exponential
opportunities, not only for product development,
but for the disruption andrevitalization of research
ingeneral.

A living data set will change. What is good one
year won't necessarily continue to be good. Envi-
ronmental circumstances can change. It's like
pressure testing. Algorithms and applications
developed on live data will naturally grow stron-
ger, more adaptable, prepared to respond to the
the curve balls of reality.

These dynamic qualities of living data may even be
pulled forwardinto the research publishedonit. The
status quo forresearch dictates that any published
finding is trapped in time. Others may pull out the
thesis and respond to it with tests of their own, but

these new theses, too, will likely be based only on
similar data and will be tied to the date of their publi-
cation. Technology and time march on.

With a live data stream, the concept of publica-
tion becomes more flexible. Released from the
constraints of historical data, research findings
will continue to live and grow along with the data
itisbased upon, carried forward and continuously
tested.

Universities and employers canalso use this source

of living data to their advantage in evaluating the

performance of students and employees. Compe-
titions can be conducted over time, comparing

teams; if something unexpected happens, evalua-
tors can see who picked it up and who didn’t. During

a hiring process, developers can showcase their
work to the potential employer based on current
circumstances in the real world.
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N What data will be shared?

High level system description

The data setrepresents the first of four stages for
compression of natural gas on the Valhall PH plat-
form. The purpose of the gas train is to compress

andtreat the gasto meet the required export pres-
sure and specification, with a total capacity of 4,06

MSm3/d (143 MMscf/d).

Aker BP selected the first stage compressor on

the Valhall because it is a subsystem with clearly
defined boundaries, richintime series and mainte-
nance data. The data set available in the Cognite

Data Fusion® will include time series data, main-
tenance history, and Process & Instrumentation

Diagrams (P&IDs) for Valhall’s first stage compres-
sor and associated process equipment: first stage

suction cooler, first stage suction scrubber, first
stage compressor and first stage discharge cool-
ers.In addition, data from the compressor’s lubri-
cation system, dry gas seal system and condition

monitoring system (temperature and vibration) will

be available.

The first stage compressor (23-KA-9101) is an elec-
trically-driven, fixed-speed centrifugal compres-
sor which receives gas from the separators at
approximately 3 barg pressure. Before reaching
the compressor, the gasis cooled in the first stage
suction cooler (23-HA-9103), which is a shell-and-
tube heat exchanger. The cooled gas flows into the
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first stage suction scrubber (23- VG-9101), which
removes liquid droplets before the gas enters the
compressor. The gas is compressed to approxi-
mately 12 barg and flows through a pair of discharge
coolers (23- HA-9114/9115) before entering the
second stage of compression.

Live data
Automatic control of the first stage compressor

and associated process equipmentisachieved by
the following control loops:

CONTACT SALES -

1. The temperature at the suction cooler outlet is
controlled by regulating the amount of cooling
medium flowing through the shell side of the
suction cooler.

2.The level in the first stage suction scrubber is
controlled by regulating the amount of liquid
flowing out of the scrubber. Excess liquids are
sent back to the 2nd stage separator.

5.The pressure in the first stage separator is
controlled by regulating the suction throttle
valve (STV) upstream of the first stage suction

— COGNITE.COM
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scrubber, which controls the amount of gas sent mThe lubrication system for the first stage

to the compressor. compressor. The systemis comprised of pumps,
coolers, filters, heating elements, and asso-
4. Anti-surge protection is achieved by recycling ciated monitoring equipment, the purpose of
gas from downstream the discharge coolers which is to reduce friction and mechanical wear
back to the inlet. The amount of gas to be recy- and to prevent overheating and corrosioninthe
cled is controlled by regulating the antisurge compressor internals.
valve (ASV). Since the recycle line is connected
just upstream of the STV, the pressure control = The dry gas seal (DGS) system, the purpose of
and anti-surge control loops have strong inter- which is to prevent the process gas inside the
actions. compressor from escaping to the atmosphere.
5.The temperature at the discharge cooler outlet = The condition monitoring system (CMS), which
is controlled by regulating the amount of cool- monitors temperatures and vibrations in the
ing medium flowing through the shell side of the motor, gearbox and compressor.

discharge cooler(s).

Utility systems

The following utility systems are also included in

the data set:

WHY COGNITE DATA FUSION® -
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\J Strategic thinking, struggles, & precautions

Publishing any important data means confront-
ing a variety of risks. There are reasons why this
kind of data has long been classified as confiden-
tial. Before releasing the live stream of compres-
sor data to the public, Aker BP measured the list
of possible risks against the potential value of the
venture. The exercise helped them understand
what precautions should be taken to mitigate the
risks, but also highlighted other obstacles between
them and a golden age of industrial data sharing.

Public visibility of equipment downtime

Transparency could be abusinessrisk. For example,
what might the consequences be for letting every-
one know when equipment is down? Qil is a global

commodity, whichmeans increased scrutiny onthe

companies involved in its extraction and produc-
tion. There’'s apossibility that public visibility of real-
time equipment breakdown could impact the stock
exchange. After all, consumers don't necessarily
have the context, history, and/or sophistication to

appropriately gauge the seriousness of an event.
Their reaction could be premature.

Aker BP opted to instate a delayed release of the
data to defend against this particular risk. While
the data stream will be continuous and live, the
one week delay between the creation of dataand
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the release of data will give the company time to
resolve downtime issues or deploy a necessary
public relations strategy.

Third-party access & security

Opening previously confidential data to public
access seems like it could alsoincrease the compa-
ny’s vulnerability to a data breach.

The Open Industrial Data (OID) project is set up
within the Cognite Data Fusion® as its own secure,
separate project or “tenant”. The live data stream
inside the tenant is a duplication of the stream
from the Valhall compressor. No navigable connec-
tion exists between Aker BP’'s own environment
and the OID’s public tenant, making it impossible
for anyone to access and tamper with the original
data. In addition, registered users receive read-
only security credentials that are limited to the
public tenant environment and authenticated at
eachlogin.

While the Cognite Data Fusion® allows for infinite

scalability and can run countless separate proj-
ects/tenants simultaneously, these environ-
ments are kept separate and secure. For practical

purposes, what the user of any one of these proj-
ects can see and work with might as well be oniits

own server/computer.

CONTACT SALES -

GDPR & protected personal information

In the post GDPR-era, there is also a heightened
awareness of the potential exposure of data that
includes personal information. Aker BP needed to
make sure any individually identifiable information
was removed or redacted from the records.

For example, while maintenance logs (Events)
are part of the Open Industrial Data stream, the
names of the personnel who serviced the equip-
ment could not. This is achieved by removing all
text fields which may contain names.

The legal framework

Foreach production license onthe NCS, the license

partners are required to enter into a Joint Operat-
ing Agreement (JOA), a standard document issued

by the Norwegian Ministry of Petroleum and Energy
(OED). The agreement includes formal restrictions

on the sharing of data. While the operator is enti-
tled to share necessary data with a third party to

achieve some business goal, public sharing of data

is generally restricted unless permissionis granted

by all license partners.

Approaching the OpenIndustrial Data project, Aker
BP secured this permission from the Valhall license
partners.

— COGNITE.COM
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However, Aker BP intends for the Open Industrial
Data project to be a first step toward an indus-
try-wide shift toward increasingly proactive data
sharing. More complex assets involving multiple
parties onasingle JOA could become major obsta-
cles to this goal.

Extracting & leveraging the value of big
data

Oil & Gas companies already have an incredible
volume of data, and it’s expanding all the time. But
dataisonly asvaluable asitis accessible, readable,
and open for connections. Dropped into a data lake
on adistant server, companies cannot leverage its
value.

Tomake data openness anindustry standard, JOAs
must change, not least because any supplement,
amendment, or exception to the current JOA is
subject to approval from the Ministry. A good first
step would be to remove these kinds of legacy
restrictions, which stem from atime when the data
landscape was entirely different. Formal restric-
tions on data sharing in this foundational contract
predispose whole ventures toward a mindset
of exclusivity and protectionism. This negative
stance cannot be healthy for a joint venture.

Every industrial player on the NCS needs to recon-
sider the benefits of data sharing, the gains to
be won simply by injecting more clean, reliable

data into the ecosystem. Opening our minds on a
company level can and will encourage the author-
ities to do the same.

Aker BP responds to these issues internally by
using the Cognite Data Fusion® to collect, clean,
and contextualize their data. Now, with the Open
Industrial Data project, they are using the imper-
ative fourth functionality of the Cognite Data
Fusion® to maximize data value: facilitating collab-
oration and equipping innovation by easily sharing
selected data.
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\J Potential rewards outweigh the risk

Somehow, a fully digitalized future in Oil & Gas
seems both distant and inevitable.

Technologically speaking, operators cannot accu-
rately plan their next one to five years. No one

knows who the best vendors will be, because so

many new companies are entering the market. No

one knows what the interplay between vendors

and customers will be, as technology will impact
those interactions and new partnerships are sure

to emerge. And no one knows the pain points for
customers and vendorsinthis new world, because

only direct experience with these problems can

lead to solid insights on how to solve them.

Rather than stand overwhelmed by the impend-
ing metamorphosis, Aker BP has determined to
go on the offensive. Daring to invest in philosoph-
ical shifts, even or especially in the early stages.
Considering the possibilities, therisks, the rewards,
and picking a side.

Openness should be the new standard. All indus-
trial data should be open by default.
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This is a striking deviation from historical norms.
Immediate, total transition probably isn't possi-
ble, nor would it be advisable. Instead, Oil & Gas
companies need to take on thisinitiative in phases,
deploying the conceptual shift in practice on a
small scale in order to experience trial and error.
The Open Industrial Data project does exactly that.
With it, Aker BP wants to demonstrate the bene-
fits of making live data easily available to students,
startups, and other interested innovators. It's also
achance to troubleshoot the process and set best
practicesinasecure environment. With the Cognite
Data Fusion®, it will be possible to scale this project
quickly to realize benefits on more sensitive, more
critical data, once stakeholders can be assured of
the value and reassured regarding the risks.

Call to action

Given the demand for live data, the Open Industrial
Data project could easily become the most refer-
enced public data set in academic publications
and the most utilized public data set in tech start-
ups innovating on ML.

CONTACT SALES -

Are you ready to test an APl or algorithnm? Want to
see how the data works or share ML insights with
a like-minded community of developers?

REGISTER FOR OPEN INDUSTRIAL DATA
ON COGNITE HUB -

No matter what the digitalized landscape of Oil &
Gas looks like in the future, Aker BP and Cognite
want to do more than be a part of it. They want to
shape it. They want to break it wide open.

— COGNITE.COM
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PRODUCT TOUR

Learn from Cognite customers and
product managers how Cognite
Data Fusion® simplifies and stream-
lines the data experience of a
subject matter expert.

WATCH NOW -
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Want to know more about our product?

Explore more insights from Cognite

CUSTOMER STORIES

Discover how Cognite Data Fusion®
makes data more accessible and
meaningful, driving insights that
unlock opportunities in real-time,
reduce costs, and improve the
integrity and sustainability of your
operations.

GO TOSTORIES —»

CONTACT SALES -

ANALYST REPORT

Customer interviews and financial
analysis reveal an ROI of 400% and
total benefits of $21.56M over three
years for the Cognite Data Fusion®
platform.

READ THE REPORT —

BLOG

Discover our rich catalog of indus-
try insights and technology deep
dives.

READ OUR NEWEST BLOGS -

— COGNITE.COM
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