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Petronas: Upstream Surface Data
Platform (USDP)

Unlocking data silos by implementing Unified Data platform for
Engineering and Operational Data

Musreen Azwan Mustafa & Syed Abu Tahir Ahad
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* About PETRONAS

 Why are we creating Upstream Data Platform (USDP):
Business Drivers and Case for Change

* USDP Data Governance Framework

e Reference Data Library (RDL) & Data Model
* USDP Architecture Overview

* Implementation Challenges

* USDP Achievements

* Summary

* Q&A
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PETRONAS

. PETRONAS Energy Transition Strategy
PETRONAS QOverview
PETRONAS is a global energy company committed to powering society’s progress in a responsible and sustainable manner. We have three core
businesses, namely Upstream, Gas and Downstream, supported by Project Delivery and Technology division, which acts as an enabler.

Since our establishment in 1974, we have not stopped pursuing new way of working and pushing boundaries across the entire oil and gas value Core Business New Business Net Zero
5 5 q a a q q More Energy, Capturing New Carbon
chain. We continue to strengthen our portfolio through technological advancements, operational excellence and by being responsible corporate Lo Eiceions Growth Emissions

Opportunities Pathway to Zero

citizen wherever we are.

PETRONAS Business Activities

Exploration,
Processed Gas/Peninsular Gas
Devsiopmant Utilisation (PGU) System

and Production Natural Gas

Our activities contribute towards the United
Nation’s Sustainable Development Goals

(SDGs)
Petroleum Products i i N )
N 74 We have prioritised 7 of the 17 SDGs that can contribute towards
W our sustainability efforts
« Industrial Sector
GODDHEATH Ay DEGENT WORK AND
AND WELL-BEING EDUCATION ECONOMIC GROWTH

+ Rosidential Sactor .
Y e——r e v m I '

« Industrial and Agricultural
Sector — Ethylene,
Mathanol MTBE, INDUSTRY, NNOVATION CLINATE
Polyathylana, Propylana, 9 AND INFRASTRUCTURE 12 CONSUMPTION 13 AGTION

Urea and Ammonia AKD PRODUCTION

+ Transportation Sector
Diesel, Gasoline, Jet Fuel
and Lubricants
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Why Are We Doing This?

INSPECTION REMOTE OPERATIONS PROJECT

Pain points and Case for Change . 20
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* Scattered data leads to inefficient processes. Users spend large
amount of time for searching and reconciling data from different

dataset or applications which resulted in delay in decision making. @ @ @@
DATA

* Time consuming and costly to understand and merge the data
before consumption due to non-standardized data taxonomy.

* Repetitive workflow of data gathering, merging, cleaning, and
loading process whenever there is new initiative involving usage of

data.

* Data governance challenges and compliance requirements. o PROJECT

Open
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What We Want?

stakeholders' requirements and embed in data best practices.

Data Serving

* Data serving: Engine
Data
 Data Explorer: Data in tabular format for transactional data and the serving
advantage to export data to excel for reporting or analysis purposes. Real Tme‘
Data
* Engineering Data Serving: Advantage of linking related documents and tags Serving
to an equipment in one single page by using AVEVA Asset Information

Management (AIM-A).

* Real Time Operational Data: Give users the advantage of visualizing the
real time performance of an equipment without the need to download,
convert, and reload the data by using AVEVA PI System.

* Data Pipeline API: Automated data flow and data sharing.

« Data Governance and Sustenance:

* Data Governance Adherence & Industrial Standard Adoption
* Unified Database

* Document Capturing

Open
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USDP Data Governance Framework

USDP anchors data management knowledge areas (DMKA).

1. Master Data Management
* Master Data — Region, Block, Field, PAC, PSC and Platform, Equipment ID &
Type
2. Data Standard

* Naming Standard, Taxonomy & Reference

3. Metadata Management
* Define required metadata, define additional metadata, and standardize
metadata content
4. Data Quality Management
* Business Rules creation & implementation and data quality monitoring
enablement
5. Data Security
 Data Security Classification Tagging, Data Entitlement / User Profile
Control, Single Sign On (SSO) Authentication
6. Data Modelling & Design

* Adopt CFIHOS asset hierarchy structure and PETRONAS Data Standard
engineering discipline..

Data Management Knowledge Area

Data
Architecture

Data Standard

& Quality

Data

Governance @, @&

{9C% |

L

Metadata

Management Data

Modelling &
Design

Source: DAMA DMBOK 2
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Reference Data Library (RDL) & Data Model

USDP utilized AVEVA Information Standard Management
(ISM) as a tool to implement Corporate Reference Data
Library.

* Corporate RDL comprises of:

v/ PETRONAS Data Standard (PDS),
v CFIHOS,
v 1S015926, 15014224,

v’ Pipeline Open Data Standard

* USDP adopted CFIHOS asset hierarchy structure for managing engineering
information.

DOCUMENT

Is the responsibility of

Responsibility

Irl

Is responsible for

PETRONAS Data Standard

CFIHOS
- L ISO 15926 & 14224

_I— Pipeline Open Data

Standard

Core Structure Locations

REGION

T

Is a part of

Is located in

|
DOMAIN
PLANT

SUB DOMAIN
PLANT | DOMAIN

A

T Refers to

Is the responsibilitf@of

1 l \
TAG FUNCTIONAL

PLANT LOCATION
A

implements

PHYSICAL
EQUIPMENT
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Advanced

Overview on USDP Architecture Predictive Tool Optimisation Pl

The design of USDP is to enable data self-serving for both
engineering and operational data from various sources.

Data Asset Real Time Data Data
Information Data (AVEVA Pipeline .
Quality

Management Pl System) (API)

Explorer

Key features include:
Visualize, Serve, Categorise, Check, Assure

* Information Interfaces that include ELT and APIs. 1D (Batch) 1D (Time Series) 2D, 3D, Point Cloud  Engineering Model

* Unified database that comprises of multiple databases that can store different

nature of data. =

* Data pipeline that is built to ingest the data from unified database layer to Sort, transform, slice, organize,

data SerVing |ayer‘ implement data governance,
. integrate

* Data serving layer for Asset Information Management, real time data, and Engineering Operational Real Time Information
business transactional data. Information Interface Information Interface Interface

* Data serving via APl that is designed for continuous data flow to data

consumption layer.
Sources

Engineering System of Operational System of Record Real Time System of
Record Record

<> Y <> —
w “ Point MEASURES||  pRrai
Cloud

Open
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Implementation Challenges

Key challenges that impact the implementation of USDP
Project are described as below.

e Standardization of Reference and Master Data.

Source: www.effectivedatastorytelling.com

* Normalization of Class and Data Attributes of different data standards.

* Data security in term of data classification and data entitlement. %bv Unknown Author is licensed
>/ under BY-ND

* Change management.

* Accessibility to data silos : :
. i
1 [_acne - i - Name ~ Description - Size
ATT_003233 External coating Availability of external coating and th255
CFIHOS-40000613  external coating specification Is a material specification for a coatin40
CFIHOS-40000115  external maximum allowable workings an allowable operating pressure th'd.5
CFIHOS-40000116  external operating pressure The pressure at which a functional or'9.5
CFIHOS-40000117  external operating temperature Is a temperature that occurs during 095
CFIHOS-40000121 finned outside surface area Is an area located on a surface %5
CFIHOS-40000123  flanges material specification Is a specification which describes the 50
CFIHOS-40000124  floating roof seal type Specify the type of seal for a floating 40
CFIHOS-40000125  floor material Is a possessed aspect being a role of 130
ATT_001206 Flow Regime A description of the flow structure, 01255
Flowrate Volume of product that is passing thr'9.5
flue gas duct height The maximum height of a functional (.5
e emin flue gas duct lining material Is a material of construction of which'30
flue gas ducting material Is a possessed aspect being a role of 140
flue gas ducting material specificatior Is a specification which describes the 50
flue gas ducting thickness Is a thickness according to a design. '9.5

Roles/Permissions

Jata Update Permission

400 new dats

Modify data

Fluid Density The mass per unit volume of an objec8.5

fluid name The name of the product in liquid or /100
"
5.5

Fouling Factor Piping Fouling Factor
frame size Dimensions and output series for rot/40
Frequency An all-weather radar transponder tha9.5

User Contral Pesmission

as3ign Adrmin
Assign User

Open Jeactate Acmin



https://laoms.org/the-big-data-challenge-paco/
https://creativecommons.org/licenses/by-nd/3.0/
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USDP Achievement

First phase of USDP roll out focuses on three main functions
i.e., Data Visualization for Engineering Data, Real Time Data,
and business transactional data.

* Data Visualization of Engineering Data is enabled by AVEVA AIM-A that
includes 1D data from various data sources, tag to tag information, tag to doc
information (engineering docs, inspection, and service docs), events and 3D.

* Real Time Data is visualized via customized AVEVA Pl System meeting specific
user persona and use cases.

* Data Explorer is customized tool to visualize and serve business, operation,
and transactional data in tabular form.

* USDP successfully improves:

1. The process cycle efficiency by 30% in engineering and operational data
preparation, data loading, and data contextualization

2. Cost savings from data integration efforts.

COLLECTION

Open
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USDP Achievement
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USDP Achievement

PETRONAS |JPSTREAM SURFACE DATA PLATFORM

A Browse
> || fb BEKOK
Q » O fr BESAR
- > O fit DULANG
- > O ffr DUYONG
> O it KaPAL
> O fiy KEPONG
> O i LaHO
> (] ft LEDANG
g > [ it MALONG
> O fir MELOR
> O fiy MERANT
> O it NORTH LUKUT
@ » O i PENARA
> O fir PULAI
=] > O fiy PUTERI
4 [y REsAX
R » O & reep
4 (g ROP-A
> [ E}, Civil / Structure & Pipeline Engineering
J‘b > &\, Instrumentation & Control
4 [ E}, Mechanical Engineering
G 4 [ Ig Mechanical Rotating
> B Document Type - (33)
4 B Equipment Type - (59)
> B 2Nd Stage Compressor & Aftercooler Skid - {
4 B Centrifugal Compressor - (7)
> O G C7222
> [0 G K-2410
> [ G K-2440
> [ G k251
> [ G K-25
> OGP k271
> [ G K-27
> B Centrifugal Pump - (13)
> B Control Valve - (5)
el Engine - (2)
> B Gas Turbine - (4)
> B Potable Water Maker Pump Skid - (2)

=}

[
=1

]

1
40

A Asset Information Management

Open

<  @Home R, Search

G K-2410

(g K-2410 (Centrifugal Compressor)

Equipment Criticality - 1

Name / Title

COMPRESSOR 15T STG TURBINE DRIVEN-TRAIN 1

Attributes

4 PMMS General (2 of 2)
Description
Equipment SAP ID

Type Parent

Centrifugal Compressor

Q, [ Hide Empty Expand All "

COMPRESSOR, 15T 5TG TURBINE DRIVEN-TRN 1
GCOM-0030

4 Equipment Specification (11 of 11)

FACILITY

MAXIMUM CONTINUOUS SPEED

(RPM)

RCPP
12098

MAXIMUM DISCHARGE TEMPERATURE 101

(DEG C)

NORMAL OPERATING DISCHARGE

PRESSURE (BARG)

NORMAL OPERATING INLET
PRESSURE (BARG)

NORMAL OPERATING INLET
TEMPERATURE (BARG)

NORMAL OPERATNG VOLUMETRIC

FLOW RATE (M3/HR)
PRIORITY

RATED POWER (KW)
SERVICE TYPE

TAG NO.

63.33

31.03

42.76

7841

SAFETY CRITICAL ELEMENT
8292.1826

EXPORT GAS COMPRESSOR
K-2410

Bm Mechanical Rotating

Location

Links
Pl Vision

External Views

4 Pl Vision

AVEVA™ Pl Vision™

@ Compressor K2410

Upstream Surface Data Platform

Pump-3|

Name
Disch_PressiPl Tag
Plunger_Temp3jPl Tag
Fiunger_Temp2{Pl Tag
Plunger_Tamp 1Pl Tag
Diech TempjPl Tag

Sust PressfPl Tag

10/12/2023 2;

(6]

Parts / Components

Bm RCPP.GEX.GC1.K2410-K2410

fread-oniy}

& Actions.

Aliases
D K-2410 G K2410

© NewDisplay | m | PETRONASVanniim | @

Asset. | C1- Pump-C&M+ ¥ E

PMAFied )  EguipmentList PiTsg (Compresser) 3} K-2410

o

Deseription
OUTLET P3030 TO V3021

¥ \alue
22001064

Minimum Maximum

21836035

33106810

28741735
32867853

INLET P3080 FR V301060 217651708

10/12/2023 10:33:42 AM

Now

Q Expand All "

=t
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USDP Achievement

< @ Home R Search | & NCP
S NCP (3D Mode)®
= d b A B B

Name / Title Type Aliases
NCP 3D Model

Z Tools...

v v 2 ©

& Actions... @ View...

"
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USDP Achievement

pETRONAS JPSTREAM SURFACE DATA PLATFORM

AVEVA™ P| Vision™
Compressor k2410 russomy  Asset 1~ Pump-Gans V]

Upstream Surface Data Platform

PETRONAS

K-2410

PMA Field )

o

Name
Disch_Press|PI Tag
Plunger_Temp3|PI Tag
Plunger Temp2|PI Tag
Plunger_Temp1|PI Tag
Disch_Temp|PI Tag

Suct_Press|PI Tag

Description
OUTLET P3030 TO V3020/70
OUTLET P-3030 CONDE PUMP
OUTLET P-3030 CONDE PUMP
OUTLET P-3030 CONDE PUMP
OUTLET P-3030 COND PUMP
INLET P3030 FR V3010/60

Equipment List

¥ Value

22.075808
31.824535
31.573063
30.278475
31.468964
21.891481

) Pl Tag (Compressor)

Units

barg
DEGC
DEGC
DEGC
deg C

barg

> K-2410

Minimum

21.936035
28.741735
28.555466
27.493715
29.880524
21.751709

Maximum

22.226563
33.109810
32.867653
32.038742
31.478691
22.059938
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USDP Summary

CHALLENGE SOLUTION BENEFIT

Scattered data leading to inefficient processe
- users spend a lot of time on searching and
reconciling data from different systems

Time consuming and costly to understand
and merge data before consumption due to
nonstandard taxonomy

Repetitive workflows of data gathering,
merging, cleaning and loading whenever
there are new initiatives involving use of
data

Data governance challenges and complianE
requirements
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Musreen Azwan B Mustafa

Head of Surface Data

* Upstream Technology, Digital & Innovation, PETRONAS

* musreen_azwan@petronas.com

Syed Abu Tahir

Head of Asset Management Data

* Upstream Technology, Digital & Innovation, PETRONAS

* syedabutahir_aahad@petronas.com.my
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Questions? Please remember to...

Navigate to this se

Please wait for the microphone.

State your name and company. app



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, which reflect our opinions only as of the date of this
presentation.

The 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.

AV=VA



@ linkedin.com/company/aveva
O @avevagroup

ABOUT AVEVA

AVEVA is a world leader in industrial software, providing engineering and operational solutions across multiple industries,
including oil and gas, chemical, pharmaceutical, power and utilities, marine, renewables, and food and beverage. Our
agnostic and open architecture helps organizations design, build, operate, maintain and optimize the complete lifecycle
of complex industrial assets, from production plants and offshore platforms to manufactured consumer goods.

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. The company is headquartered
in Cambridge, UK.

Learn more at www.aveva.com

AV=VA


http://www.aveva.com/
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