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Digital Twin-Evolution in KBR
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Who We Are

We are powering progress throughout the
world, helping our clients with their most
complex projects and programs. No matter
the mission, no matter the environment,
we deliver
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A Century of Innovation
KBR’s history is built on the pioneers that set the standard across a variety of industries. Today, we continue that legacy by
developing groundbreaking solutions for government and industry clients.

Our Foundation

M.W. Kellogg

In 1901, Morris Woodruff Kellogg opened M.W. Kellogg as a tiny pipe fabrication business in New York and grew it into a
world-class engineering firm. Kellogg's engineering expertise and thirst for innovation led to the creation of new technologies
and industry milestones, including the world’s first catalytic cracking facility and Europe’s first crude oil-based liquid ethylene
cracking facility. In the 1960s, Kellogg revolutionized fertilizer production through the creation of a new ammonia process,
making a rapid growth in global food production possible. Many of the innovations that originated in the Kellogg laboratory
provided the foundation for the petroleum refining and petrochemical processing facilities and remain an important part of
KBR today.

Brown & Root®

Brown & Root Engineering and Construction began operations in 1919 when brothers George and Herman Brown partnered
with Herman's brother-in-law, Dan Root, to create a Texas-based construction company. Brown and Root began building
roads but quickly expanded into other areas. After the end of World War Il, Brown & Root set its sights offshore. In 1947, the
company achieved a global milestone when it constructed the first offshore oil platform 43 miles off the coast of Morgan City,
LA.

Kellogg Brown & Root®

KBR was created in 1998 when M.W. Kellogg merged with Brown & Root Engineering and Construction creating one of the
world’s premiere engineering, procurement, construction (EPC) and services companies. In 2006, the company separated from
Halliburton and completed a successful initial public offering on the New York Stock Exchange. And through acquisitions —
including Ecoplanning, Energo, Granherne, GVA, HTSI, PLINKE, SGT, Weatherly, Wyle, Centauri and more — we've grown to
provide comprehensive science, technology, and engineering solutions for a wide range of markets, from aerospace and
defense to industrial to intelligence and beyond.

Our Future

KBR is always growing and evolving. As global demands change and markets transform, we'll be at the forefront, leading the
way with innovative solutions and services that will solve tomorrow's challenges and define progress for years to come.
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Commercial Security

Engineering

Revamps & Conversions

What We Do

We deliver science, technology and
engineering solutions to governments
and companies around the world
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Defense Systems

Maodeling, Simulation & Training

Consulting

Program Management

Cybersecurity

Technologies

Operations, Maintenance &
Logistics

Human Performance & Readiness




Our Journey

Introduction of connected electronic Establishing engineering data standards to enable
engineering authoring tools. enhanced system integration and digital handover

Early 2000 2005-2010

Developed project-wide data
information hub and

Company-wide Digitalization program leading Deployed AVEVA Net for enhanced alignment with industry
initiatives such as rules-based Engineering integration and presentation layer standardisation program

Developed KBR’s Enterprise Implementation of DT cloud strategy Enterprise cognitive environment
Visualization Suite and introduced and integration with point cloud and for monitoring and visualisation
immersive technologies on to projects real-time operations data
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Engineering Digital Twin — AIM-A on Cloud

Q AVEVA Engineering (Engineering Data Warehouse)

>

KBR Central Information Store (CIS)

AVEVA AIM Data Pipeline Client
Systems

(O]
o
c
©
c
—_
(]
>
o
O
©
L
©
(@]
|
>
%)
e
(]
[T}
©
c
©
>
[%)
©
—
©
©
c
©
o+
(%]
c
o
)
©
S
—
o
[
<
<
=
>
<<

\ 2 \4 2

AVEVA ENGAGE AVEVA AIM and PCM (Browser Ul) Reporting & Analytics
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What is KBR CIS

KBR CENTRAL INFORMATION STORE (CIS)
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Example of CIS Enhanced Data Analysis and Reporting

. - Originator Code Facility Code Discipline PO Number
Overall Data Completeness - collection progress Filtered ATEX Register ’ :

AETE ATgTE 1,975,963 1,640,890 BR ~ Multiple selectio... v Al ~
REQUIRED VALID REQUIRED VALD { Functional Class Attributes by Complete Flag

ERRORS MISSING 77,724 82.00% 52782 83.00% ERRORS MISSING < EX input required | EX input provided EX tags EX data % complete Non-EX tags EX flag is Blank

s i Overall Filtered 13281 — 17.288 93.2% 9331 68.44% [ 6773 1178

o Tags % complete TRANSMITTER
Tags % complete g p Fecilty Code

1c 1D

i /100.0%
Valid Attrs Attrs with Errors —— Missing Attr Tag count change over time 6 su :

2,000K 52237 m;z" 2 LOUDSPEAKER
mﬂd—vm . Originator Code ,

JUNCTION BOX - TELECOMMUNICA...

EX tags by Physical Class % Complete by Discipline wwinare IS

= B EX Rated Equipment % complete for EX related attributes

Attribute Ownership

Discipline .

Percent
Complete

@] (Ces ) )] £ VENDOR
May 2021 2021 sep2021 (e By, INGRESS PROTECTION (NSTALLED)
Percentage Complete over Time HAZARDOUS AREA TEMPERATURE CLASS

(INSTALLED)
@0verall % Complete @ Design % Complete ®Vendor % Complete Package (with more than 10 tags) Number of EX tags by Discipline HAZARDOUS AREA PROTECTION (INSTALLED)

C = I owss)

(T csuaTseA ) (CS03A-0ASU

(TcsmaTsea | CsaaTseA |
May 2021 Jul 2021 I Aug 2021 Sep 2021 (Ccs#tatsen J((csiatsn ]

IC HAZARDOUS AREA GAS GROUP (INSTALLED)
HAZARDOUS AREA CERT STANDARD
272987 4, nr HAZARDOUS AREA CERT NUMBER
HAZARDOUS AREA CERT AUTHORITY
ATEX CODING
1 DESIGN
IS CIRCUIT
HAZARDOUS AREA FLAG

s T
insTRUMENT switcH |

TRaNsDUCER [

LIGHT FITTING
JUNCTION BOX
SENSING ELEMENT

HAZARDOUS AREA CLASSIFICATION (REQUIRED)
FIRE AREA

TELEPHONE OR MULTIME.
WIRELESS COMMUNICATI

Total

Count of Complete POs

180 Design data % Vendor data % Documents % Docs % complete | DFD Documents % || PO Technicall
q y
Count of Incomplete POs Complete Complete Complete native regt ignored Complete Complete %

141

B94% £3.3% B9 9% 93.2% 63.4%
Count of Late POs

0.0% 100.0% 0.0% 100.0% 0.0% 100.0% 0.0% 100.0% 0.0% 100.0% 0.0%
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66.26%
67.83%
65.69%

66.14%
64.99%
65.05%
68.23%
66.81%
65.19%
75.88%
91.74%
83.58%
7241%
44.71%
68.44%

265 Purchase Order Completeness Summary (__ Clear fiers )

Count of POs * please use PO Close-Qut Date filter to see the required subset of data
34 * if you require non aggregated data with PO title and Supplier name please use "Export View" button Export View
* Report refers to Engineering PO Completeness only b
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Physical Asset

The bp ACE O&M Digital Twin

Project
Digital Twin

Operations
Digital Twin

\ 4

INFORMATION STANDARDS
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Native Spreadsheet 3D Model TagData  Documents LaserScan Spherical Sensor Maintenance Inspections Simulation Other Data
Formats Drawings Photos Data Data Data Data
L )
Y
Structured and Unstructured Data Realtime Operations Data Transactional data

All in a single connected environment
accessed via a standard web browser



The bp ACE O&M Digital Twin

Key Features Value to operations and maintenance

* Efficiency gains from rapid access
to connected information
* Reduced cost due to fewer trips

scanned VISUALIZATION off-shore . _
e Organisation and Procedures in ey * Remote working, offshore jobs

place to update data and keep & %, brought onshore
T ccion : .
models current & e e % * Faster and better informed
S) ™

Modifications . . .
decision making

* Trusted living point cloud and as-
built 3D model from day 1
* Vendor packages modelled /

* Cloud based SaaS solution
,A\

* Not locked into specific cLouD
. ENABLED
technologies 25:;;:’; DATA Control o
FOUNDATION

* Single Sign On environment

4 =]
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Integrity Maintenance
Management Planning

DESIGN 4 AVEVA



O | AVEVA Connect % | [ AVEVA NET Dashboard X | A Tag Details
&« G 5 https://bpdtace.dashboard.imav.connect.aveva.com/#/
A @ Home
-
H

AVEVA Asset Information Management

Azeri Central East
Digital Twin
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The Future...

Continue expanding the O&M Digital Twin environment using KBR Enterprise Visualization Suite which is based on the

AVEVA Unified Operations Center to offer Enterprise level cognitive environment for operations monitoring and
visualisation.

Expanding the Digital Twin into the realm of emerging immersive technology via AVEVA XR to give a further extension to
V|suaI|zat|on layer with connected data and documents and start the journey into the industrial metaverse

Tiéan | AMMONIA PLANTS Je | A | Sl n TA PLANT - 3 Plant Overview Dashbosrd 5 | A Smm| AMMONIA PLANT - 3 Asset Parformace Dashboard ~ | &

P i e =
‘ v“sA Pe2040BODY ]
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Digitial Twin Evolution in KBR

Challenge

* Deploying an easy to access and
easy to use single connected
environment that can display
critical data and is extendable over
a facilities life cycle
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Solution

* Deploying AVEVA AIM-A on cloud
based on an established, proven
and trusted data foundation data
layer and workflows.

Benefits

* Efficiency gains from rapid access to
connected information

* Faster and better-informed decision
making

* Increased automation of workflows
* Improved reporting and analytics

* Enhanced collaboration
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Keith Tallent

Global Service Manager — Engineering Systems

* KBR
* keith.tallent@kbr.com

Amin Bandealy

Digital Delivery Lead

* KBR

* amin.bandealy@kbr.com
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Questions? Please remember to...

Navigate to this sessi the mo

Please wait for the microphone.

State your name and company. | @Ft
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Thank youl!
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, whlch reflect our opinions only as of the date of this

L presentatlon

Th'e Company shall not be obliged to disclose any revision to these forward- looking statements to
reflect events or circumstances occurring after the date on which they are made or+to reflect the
occurrence of future events.
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@ linkedin.com/company/aveva
o @avevagroup

ABOUT AVEVA

AVEVA is a global leader in industrial software, sparking ingenuity to drive responsible use of the world*s
resources. The company’s secure industrial cloud platform and applications enable businesses to harness
the power of their information and improve collaboration with.customers, suppliers and partners.

Over 20,000 enterprises in over 100 countries«rely on AVEVA to help them deliver life’s essentials: safe and
reliable energy, food, medicines, infrastructure and more. By connecting people with trusted information
and Al-enriched insights, AVEVA enables teams to engineer efficiently and optimize operations, driving
growth and sustainability.

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions
* and the expertise of more than 6,400 employees, 5,000 partners and 5,700 certified developers. With
opérations around the globe, we are headquartered in Cambridge, UK and listed on the London Stock
Exchange’s FTSE 100. A 1 ’

Learn more at

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

AV=VA


http://www.aveva.com/
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