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Case for Change | Operations Value Leakage from Data Searching 55 e HEXAGON
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Non-productive hours
from data searching and
consolidation
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Preventable accidents & Digital facilities enables
revenue loss from lack of outages, cost recovery and
effective digital workflow lower insurance rates
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“Engineers typically . A digital thread
provides a means to significantly reduce this value leakage.” - ARC Advisory Group, 2021 -

- Our customers locate data & document 30 — 50% faster with 50% travelling time reduced for verification at site
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Case for Change | Challenges of Performance Monitoring S5 Fad Hexacon

=T f— Automated Updates
b=
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80% time spent on data = ‘ ol 1 | e ; Automated data retrieval and
extraction & reporting — leading ; | =1 : w1 L. V4 report generation with virtual
to human error R - = R S analyser functionality

Data Centralisation

Data resides in local machine

and is unavailable online for

interaction with other digital
solutions

Online server with hourly data
generation, ready for integration
with any digital application

Visualizing integrity &
performance of instrumentation
and control system to make
more informative decisions

No early warning indications on
equipment performance &
deterioration

Conservative Approa
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Case for Change | Aspiration of the Future — Operations Vision S5 e HexacoN
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FullVisibility and Control of Safety System
Status

! Fullz Digitalized LL.oghooks, Permits, Duties, etc.

Actionable KPI’s



Layers of Process Safety — Only For Governance?

_~Mechanical failure occurs

"""""""""" .- High Mechanical Integrity Failure Point

Faiure
< High Mechanical Integrity Design Limit
- m’s'":mn _r PIocess 1s shut down

UNIT C | | SysA16 Con M5 ‘ ‘ 10:04:4502/12/16

ACKAll | ‘ SILENCE

| | \
ALARM Summary [owem |[ mom || wm H |_ s

rve  Event  point DESCRIPTION fvee |
D2/10/16158%12  |AM_ |A77G0ICOZF  |COZDOTG-BATERIAL  DFNRML [ 1 |
o bpfiofiensasny MWL J§agDitoE |DENSIDADESODADIUIDA  lpwio |
o=
| 02/10/16 15:34:55 ALM 148ZALLO6 DOSANDO CLORO OFFNRM 2 ED77 STATE 0:09:17
02/10/16 15:44:06 AM 42PHI02 PH AGUA SERVICO P/ CEMAP PVLO 2 ED77 PPH 0:00:06
02/10/16 15:44:05 AM 148LAH20 148TBO1A SEM ESCORVA OFFNRM 2 BH71 STATE 0:00:07
02/10/16 15:44:00 AM 42A1104 PH AGUA DESCARBONATADA PVLO 3 K14 MMHG 0:00:12
02/10/16 15:43:59 ALM 42PHIO3 PH AGUA CLARIFICADA PVLO 3 L7 FT3/s 0:00:13
02/10/1615:43:58 ALM 42PHIO1 PH AGUA POTAVEL PVHI 3 TT78 MKS 0:00:14
02/10/16 15:43:57 RTN 148LIC11 NIVEL DO 148V03A PVLO 3 ED77 PSI 0:00:15
02/10/16 15:43:56 ALM 42PHI06 PH 42-TQ-148 PVHI 3 BH71 PSI 0:00:16
02/10/16 15:43:55 AM 74PAL11 FECHA MINIFLUX 74PV20/21 PVHI 3 Y77 STATE 0:00:17
02/10/1615:42:55 AM 170FX22 CONDUTIV 42VO5AA ROC+ 3 87N 0:01:17

Evacuation

Process Relief & Containment
Safety Shutdown Systems
Alarms & Operator Interventions
Regulatory Controls

Procedures &
Management Systems

(4 # HEXAGON
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Process Safety Layers | Measure to Improve 5 e Hexacon

Evacuation

Process Relief & Containment
Trip/SIS Activation/Unit Shutdown
Alarms and Operator Interventions

Regulatory Control Loops

Procedures and Management
Systems

Tier 3
Challenges to Safety System

Measuring, understanding,
and improving leading
indicators (Tier 3 and 4)

can prevent Tier 1 and Tier
2 events from occurring

Tier 4

Operating Discipline & Management System Performance Indicators

(M

(M

Reference | API 574

Conceptually based on the “incident pyramid”

Identifies leading and lagging process safety indicators to drive
performance

Metrics Drive Actions!

Tiers 1 and 2 are measure of actual releases and may be used for
national reporting

Tiers 3 and 4 are intended for internal or site use
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Operational Risk Management

Hexagon Solutions alignment to Layers of Protection Analysis Framework

Evacuation vanagement | ‘Response. | SDx2 |
5 » Asset Lifecycle Data and Information Management
Q q . : . Excursion : » Asset Modelling and Visualization
o Inspections ) .
% Physical Protection / Operating Limits Monitoring . Engineering Change

Trip / SIS Activation / Unit Shutdown

IPL Test » Document Management Document Control
Alarm Boundary
Loop Tuning &
Monitoring Diagnostics

)

Alarms and Operator Interventions

Automation - Control Loops

—
D .

) Procedure Procedure Competency Shift Control of Rounds and Management
%- Procedures and Management Systems | Management I Handover Work Inspections of Change
«Q

sioyealpu|

Hexagon is uniquely positioned to provide the most complete and comprehensive Barrier

Management solution to the market. Link to infographic

(4 4 HEXAGON
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https://aliresources.hexagon.com/infographics/operational-risk-management-measure-to-improve

K
Alarm Management Document | Journey of Excellence S5 g Hexacon
In German!
2008 2012
EEMUA 191 Electric Power
15t Edition Guidelines 2nd ED.
2nd: 2007 NA102 Issued The
31:2013 Germany Co-authored by Mosogemant
Rev. 2008 &S Handbook
Sl ISA-18.2
| ELECTRIC POWER N Expected
RESEARCH INSTITUTE Update 4Q
ISA-18.2 2015
Issued!

nel

IEC 62682

APl _RP'1167 Begins 2010
YA-711 Pipeline Alarm —pp|ished
Principles for Alarm 15UED. Mgt. Oct 2014

System Design e Japanese
) Alarm Language
Texaco Milford ﬁ Management guag
Handbook
Haven m A Comprehensive Guide
Th = loson NOEWEGIAN PETROLEUM iy
Sfré’s DIRECTORATE
exaco:
-*
2009 ASM Alarm
Book Issued
| N
"A UK Health and Work Begins
Safety Executive|
afety Exeduinm on ISA-18.2

1994 1998 2001 2003 2006 2008 2009 2010 2014 2015 2022
T ’’SShOOOBEBEBEBESESESEEEEESS.S



http://www.api.org/

Use Case: 1. Alarm Management Analysis Tools

PlantState Integrity Alarm Management

Location: PSS Demo

e ‘Alarm Analysis Sumemary, Monthly * - e & B

Unique Chatienng Alarms per Day
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'Alarm and Event
Analysis/Metrics

'Documentation and Challenge

Rationalization

* No Guideline, wrong configuration, too many alarms & Operator lost
confidence

Audit and Enforce Silo Rationalization DB and Alarm Management Event Analysis

Dynamic Alarming

Alarm Shelving

Comprehensive Alarm Management program aligned with ISA
18.2 and IEC 62682

Alert Director People, Processes and Technology to support the Alarm
Management Lifecycle

Integrated Alarm Management Suite & Rationalization DB =
MADB

10 | hexagon.com




Integrated AEA & D&R = MASTER ALARM DATABASE (MADB)

& Frequent Alarms

e Document Alarms

Causes
Conseqguences
Corrective Actions
Classification

 Classify Alarms

11

* Your Classification System

 Rationalize Priorities

Process Performance

Equipment safety

i=]e

« Impact / Severity / Maximum Response Time

* Priority and Trip Point for each process state

 Template based work process
» Create templates from any alarm
« Apply templates to any alarm

hexagon.com
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Monce Impact
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Max Response Time  Recommended Prionty Overnde Overrade Reasce:

Analysis  Parameter Set  Journal  Report Section
Analpsiz: IFrequent Alarms @l Parameter set(z): IFECU All Data LI@'
Start date: I Data owner: IPlantState Suite v2.0  Conditions:
End date: I Team: I
Exclude Points with ALENBST = DISABLE or INHIBIT il
‘ Entity V| Alarm V| Count = Y| Percent = V| Accg é | - g& m ‘:P _9 Qﬂ ﬁ 3 @ %
[+ » SAFSHOFL OFFMORM 322 B17 E Rl
+- B9FIZ38 PyHI 270 517 requent Alarms
[+ BIFC153 PvLO 220 4.4 320 322 291 320
[+ HZSFL OFFMORM 164 314 § 252
[+ 5340002 PyHI 17 2.24
[+ B1TIE502 PyHI 116 2.22
[+ EBIFC1E2 PvLO 108 207
[+ BEPCIO PyHI m 1.93
[+ B1FA140 YES 100 1.92
[+ BIFA130 YES 100 1.92
+- B1TIE2E6 FHI 97 1.86
[+ HILHEZ2S OFFNORM 95 1.82 |
[+ B1AITA FvLO 92 1.76 ™
W BIFA220 VES o5 163 Tag ¥ Twe W Descrgton W DAR Comglete W Tog Custom FIS1 7 Tag Custom FI2 W, Tag Custom Fi) 7
L FUELXYSSE9  ON REACTORS ANALYZERS PORTO [a]
+- BIFA120 YES 85 163 N
- BIFATIO VES a4 161 FURLXY4SY O V345 LEVEL MSA RECOVERY (5]
[ . - FUR X120 N REACTORS ANALYZERS PORTO 0
i‘ I CoALASL0 SLC I e Sl » e v ) RIEATEME WS RESMERY ™
Total wnigue alarms: 356, 5221 alarm instances representing 100.00% of B227 b e s s beade foe b s b it o
o ¥ Mem  V TopPomt "V NewTopPost 7 Prodty 7 NewPronty 7 DAR Complete 7 A Custom Fig1 7 e Custom FI2 7
FUELXYSI06 s oo 2 i 8]
FUELXYS306  LOABS 120 H )
FUELXYSIOE i8S 1500 L) ‘ o
FUELXTSH0E  LLABS 09 O
FUELXYSS0E  HIDEYV 1000 ) s O
FUELXYSSOS LODEV 500 s ¢ O
FUELXYSE  HOUT 00 2 1 O
o # FUELXYSS0E LOOUT 100 3 ¢ O
Cone v Vendcason WV Comechveicion VimsomiTonV  Comment 7
Bioched Fiom Chech for Fescter Te  Start Spave Pug

Automated Realtime MADB Audit

v

|
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Use Case: 2. Control Loop Performance Management
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Challenge

Resporse ik

v am 1000s of interrelated control loops plantwide that
- need performance monitoring
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to provide actionable information
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Use Case 3. IPL - Safety Lifecycle Management in Operations

Most of the work by
experts is before
Operations

The experts move on
to other projects

Complex tasks are
supposed to happen
during Operation, but

expertise and time
availability are often

lacking...

| hexagon.com

Hazard
Identification

+PHA/HAZOP

*Process Hazard
Analysis

How to

address

MELETEEE Safety SIL Verifying
& SIL
S Requirements Verification Controls
Determination

*FTA

«Fault Tree
Analysis

-LOPA *SRS
«Layers of Protection «Safety Requirements
Analysis Specification

What is
the
impact?

Significant improvement

opportunities here!

Check
reliability

OPERATION

MOC

Periodic Testing
Bypass
Management
Reporting

Testing

Demand Analysis
Problem Detection
KPIs

u HEXAGON
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|IPL Assurance — Instrument Protective Function

* Improves plant safety and
operatlonal awa rene.ss of : Combine Disparate Sources of Information To Get
Independent Protection Layer e a Complete Picture of Risk and Performance

(IPL) performance. Monitoring of IPL Applications

Challenge

e Optimizes plant resources by : S
automating IPL integrity Data Required
reporting.
Event Data, Maintenance Records, Operator

* Provides an audit trail for IEC Rounds, PHA, SIL/SIS and Other Information
and OSHA compliance.

* Consolidates important IPL

information. Solution

Comprehensive Solution To Aggregate Information
From Disparate Sources To Help Monitor
Performance and Visualize Risk




Digitised Safety System Management
IPL Analytics

Configuration and Design Safety System
Performance

Data for Each SIF Rpialiel d

Design Time, Process Safety nalysis an

Time, Testing Interval, Risk, Reports

Consequence, Severity,

SlL.Level; ete: e
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Process and Event Data
from the control system
SIF Activation, Success or
Failure Verification, Bypass,
Un-Bypass, Test, etc.
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Use Case: 4. Boundary Management

(Browse |Views |Overviews | Current |History

Search for view:

FC0001 FCO002 FC0011 FCOl h II
Select viewn - — - C a enge
4 Debutanizer

1200— 1104 1104 1104
& Reactor - - - = Unable to understand the performance of the process
Safe O ting Limit Monit — — — . - - . . .
@ saie Operaling Lt Honfor = = = = against Design/Operating/Optimal Limits
720= 662 662 662
48 f 442% 442% 442%
240%. o 221%' 221%. 221 Data RGC]UIFGd
= = = = _ _ _ _
525 238 L Zy Boundary information from disparate sources and real-time
Aggregated Boundaries pI‘OCGSS data
FC0001 WESTHTR EAST COIL
- Name . Comment "' - -~ ) ) -
Upper Tag Limit FC0001 Tag Limit .
Upper Design Limit 1000 FCOooo1 Safe Design Limit SO I ut| on
Upper Normal Limit 600 FC0001 MNormal Limit
Lower Normal Limit 300 FC0001 MNormal Limit : : :
@ PvLO 190 |FCO001 | Trip Point Technology to consolidate boundary information, cross
il e reference with alarm information and monitor the process in
Lower Design Limit 75 FCOO001 Safe Design Limit .
< real time
| New || Edit || Delete || Export |




Inbound — Integrating SDL/SOL/NEL/MDL

G (3 https://psidemo.hexagonppm.com/plantstatesuite/inbound.aspx aQ A = & 1N

ks
®
&3

o =NANe S UESCHPUOI | W NOTTidl W~ Lurnpact, = raudal JLEIIUIIIH CXCUIsSIuINS v/ Jligiveu pounuanies | HIbLUI}' |
i H rF's
Browse Views Overviews Popout
Select view:
T
Reactor
&) Boilers and Cogen - o115
& Circ Loop
&) Debutanizer |
Q Environmental Monitoring
€ Feed Heater 1 TI0119.PVHI: 1030
TI0119.Range High: 1000
Feed Heater 1A
9 . TIO119.Upper Normal
% |Reacion @, Limit: 960
E ‘/ TIO119.Lower Normal
‘ 5 Limit: 940
TI0119.PVLO: 920
TI0119.PVLL: 875
> TI0119.Lower Safe
» inBound Operating Limit: 570
- TIO119.Lower Safe
Design Limit: 860
TI0119.Range Low: 850
Tag PV: 977 99
Fa
y &
s
~
-
New @ Edit Delete Tio260 -
17 | hexagon.com o
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Where to Consolidate it? The Master Alarm Database
MADB Capabilities

18

Secure, with controlled access

Create a new section for mapping
SIS/SIF/IPLs

Link to the correct DCS and SIS sensor
points for monitoring and analysis

Correct “single truth” is now in an
MOC-controlled environment

PlantState Integrity

Eile Applications

Configure Status Window Help

B BAs S TR ARMOmSE . BLEHEHEEe EEOEB LN GEESE BOBEYRE S5E LD HHEDLHE

| #% Alarm Advanced Elements |

File View Tools Configure Edit

Custom Views

S g Al Systems

45 Documentation & Rationalization Y Audit & Enforce 145 Shelving ' State Details Cff Equipment States [ Log #j Contralvizard

SIF Activations are detected, analyzed, and

automatically reported.

| hexagon.com
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Chemicals .
. @ Teg 4 Deseription A Tyee 4 Unit 4 Ecuipment +H D8R Complete #  Source 4| Is Constrained & Has Boundaries 1 PVAss . 2<
Absorbers A A ] ] A m ] = ) [
-8 Amine Scrubbers e ———— ‘ ‘ = | = = -
€4 Cine R0 s FT-57554/B/C PRETRIPALW | DIGINHG Coboiler Coboiler 0 Import ] ] [
128 Coboil FC0001 VWEST HTR EAST COIL REGCLHIM 1 LE O Import S
g EW?DET FC0002 WEST HTR WEST COIL REGCLNIM = = Import [
g Debutaizer f FCo003 H1 SE COIL REGHG Main FracOH | Main Frac OH m Import m m I
<
24 Depr —
-IC§ DMC Fluid#t! Mams: 35 Parameters: 6
=] d =
Imported Proposed Approved Imported Proposed Approved
@Eﬁiﬂ B Tag ¥R Aam V8 Smte V8 Confioured Y8 Tropiit YH TiiFont ¥ Tho Pont Y2 Priority T oty TE Biority T8 Alarm Classes T+
= 5| Feoom PiLL Default | No — |—  |— NOACTION | NDACTION
8 Genersl Plant -@| Feoonn ) H-1 Sariup | Yes 2600000 |0 [ 2 NOACTION | NOACTION | IPL. Reliability
g Heat MediSlurry ‘@) Feoooi PVLO H-1DOWN | Yes 2500000 |0 o 2 NOACTION | NOACTION | IPL, Relisbility
Main Air B4
4 ety @) Feoou PO Defaull | Yes 2500000 | 250 250 2 1 i IPL, Reliability
-8 Mixer El Cause 7 Verification 7| Corrective Action v
g z"m " T | Coke buildup in the tubes Check pressure frends Notify supervisian. May need to take the cail down for maintenance.
I8 Regen Temps
(4 Regenerat 7| Plugged Strainer Check differential pressure frends | Contact outside operstor (o swap and clean sir
-8 Splitt .3 | Valve malfunction Check locally Contact the autside operator ta check the funciion of the cantrol valive and contral manuslly ==
6wyt |
28 utility 2 & G v
(2 et Gas Scrubber 7| Lowflowrip of the heater. loss of production
L8 vie 2
-2 2DemoDats
Greenfield g
-&fy Utilities e Impact | Severity |
Veo T | Personnel Safety | None
2 Emvironmental | None
3 Cost High T
(2| Max Response Time | Priority | Override Prioity | Override Reas|
| <5 minutes |1 | | L1
Constrained By 7| Constraint Value 7| Validation B8 [ |
FCOO001 Low Flow Trip Limit Default 100 [V ImE "
PO 5 el T =55 W S ection

New IPL
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Case Study — Oil & Gas, Refineries, PetroChem Industries Company

4  puntana
Emargency
Retponse

Containmant,
Diaesesl

Mitigate

Incident"{ ......................

ol

Prevent

Legend
SIS - Safety
BPCS - Ba:

19 | hexagon.com

ODM

Operation Deviation

Management

ADB 1. Improve safety by reducing Process
S Pofomancs alarm per hour per operator and having
Analysis . .y s .
: real time critical data, Managing Bypass

Plant Emergency Response : and Crltlcal Boundary

Basic & Advance

2. Improve production by monitoring and
react on the nonperforming controller

Critical Alarms,
Operator Intervention ™

3. Reduce Unplanned Shutdown by

Process Control reacting to analysis on every Protection

IPF Performance
Management

System &
Procedure:

» Process Alarm — Loop Performance
o — Boun_dary — Safety System
Control Loop An aIyS|S

Performance
Management

/ O AR Layer as and indication of Performance
S

(4 4 HEXAGON



Policing to Consulting
——— |

NF PRI EE s - P —
qu-l .__.y

J

“process safety monitoring to alarm and event
PN within OPU (BTORF, BTJTA and BTJTB)”
N ‘
- — 2
Ensure Data Accuracy

Data Analysis

Various OPU data analysis & reporting
provide a fast way to analyze the data

Accurate OPU data provides exact problem to
be identified thus leading to effective solution
on process safety

Current Loops in Manusl
Tou Comoes Locon: 19

|

\ /o7 — )
Predictive Capabili q o A \ ‘
pabity Contributing to operational | s () =
OPU data trending and alerts capability . = oy
provide early detection of any error goa|$ S ety T eson Oppormawy Cos. vesstey 0 i Curent Actve Bypass (M0S)
&® N & &
q 4 \
Automatic Tool 4 \ \
e comolet : :Cf = ZPU ; Safe Reliable Ef?eocstti;/e Average Alarm Top 10 Frequent Alarm per Hour, Never Exceeded ~ Current Loops in ‘
plete data from capture \ Rat Limit (NEL 1 > \
without human intervention h - Alarms Last Shift Hours E ( ) ‘Manual Active /
S Xcursions _Bypass
e ——
4
Digitalization of Reliability and Integrity Management Physmal Asset Management of 4 Operational Goa ls
] | PRAISe is a Integrated physical asset management system s s T T—C
Integrated INO FaCIhty that capable to do criticality analysis, reliability & integrity = ST T 1
Rel'ab“'ty and Integﬂty d'at‘a':arlncuhnon and ITPM* strategy assessment in a single - E : = -
platform. 2
Management Platform . S
25t and MojocEquipment Aelabsity ARerE riticality Analysis and I orkshop Platform
@PRA'Se — < lity Analysis and ITPM Workshop P1
+ Reliability & Availability * FMEA-RCM Module, — ~
i etlon Mogwie + SCE Identification & SCE SSPS 2 fm—
= e e e

Standardized Bad Actor
* Management Dashboard Module, Repository

Clear and visible plant
Management and RCFA 7
— Hassssa

* Reliability Block Diagram

* Asset Register Module,
Calculation,

Reliability Parametar Calculation based on failure hstorical RBO Builder and System Reliability Evaluation based
data on certain period on failure historical data

Effective and accurate y
reliability data Rlsk-b.ased instead of Data-driven
time-based Maintenance
20

process safety
measurement Work Processes

* Anomaly Management Module
+ Life Data Analysis Module

* Equipment Criticality Analysis,
* And many more.




Policing to Consulting

Win the Day: ADB - LP Separator Level Transmitter Approx. Value Creation: RM 700k

Win the Day: ADB - LP Separator Level Transmitter Approx. Value Creation: RM 700k

H H H Type: Frequent Alar
Upstream Indicative Process Safety Performance Indicators hpieTipe:; it flns
[Start date:  4/1/2022 12.00:00 AM Dataowner:  Dufang
P Al Tetal Alarms. Average Alarm Rate Alarm Type |End date: 4302022 115959 PM
(©) sack 10 Mantrty ve arms 2,090 1 s (Condions:  (Priority = 1" ORPriorty =2 ORPriorty =Y ) ANDAlarm NOT LIKE ENABLE' AND
Tag Alarm  Alarm Type Point Description Priority Count Chattering Repetitive First Timestamp i
TCP2_AI1:B_TI5521 HIABS P TRN 2 15T STG DISCH TEMP 3 - 402 4/25/2022 6:12:30 AV ;
[ rocess :
8 HOT_OILBLT4400 10ABS B V502 INTERFACELEVEL 2 167 /2342022 9:36:43-RM sgohs st wza‘a‘z’fum?mm 100.00% of 11803 total instances. Top
B_LP_SEP_ABC:B_LT5070 HIABS Process V-507 INTERFACE LEVEL 2 138 4/23/12022 24424 PV :
oMY WTRE. E : e
CSDP_CGCE-PZT6031_EN HIABS Process PZT-5031 ENGINEERING VALUE 2 43 4/23/2022 9:17:50 AM Def()lln?d =11 mm
489MF_CINXS_54320 B STATE Others TURBINE1 ENCLSURE COM.AIR 60%LEL 2 42 4/23/2022 T06:56 AM Frequent Alarms
4B9MF_CIN-XS_54321 B STATE Others VENT EXH 60% LEL 2 &2 4/23/2022 707:00 AN 0
PRE_TREATPT6070 HIABS Process A6070 CO2 REMV FUEL GAS INLET 2 42 4/23/12022 9:17:49 AV m
DLB_WHCP_DI1:BPZT04S_MC STATE Others MOS CNFIRM-WELL B04S HI-LO PILOT 2 39 4/23/2022 B:21:41 PN 0
FUEL_GAS:PT6030 LOABS Process V6030 FG SCRUBBER TO FLTR COALS 2 37 4/23/2022 9.36:03 AM m
FUEL_GAS:PT6030 HIABS Process V6030 FG SCRUBBER TO FLTR COALS 2 35 4/23/2022 917:51 AM pos
CGCE_TCP_AIPT2450 LOABS Process HPC 1 SUCTION GAS PRESS 2 29 4/23/2022 7.06:32 AM pos ~100.
TCP2_AI1:B_TI5575 HIABS Process TRN 2 2ND STG SUCT TEMP 2 25 4/23/2022 2:12:42 P¥ " 200,
CGCE_CSDP-B_PZAHH60750 STATE Process PZT-56075 HIGH-HIGH ALARM 1 19 4/23/2022 111756 A § w0 -300.4 [ROPC2.07 on. ~203.97 W)
CSDP_CGCE-PZT6075_EN HHABS Process PZT-6075 ENGINEERING VALUE 1 19 4/23/12022 111758 A 50 n0008] EVRIOS ——
TCP2_DIT:B_XLS55311 STATE Others GCM TRAIN 2 STOP 2 19 4/23/2022 9:60:11 AM ] .a0s ool r(0.25 m) LN(2.50 m)
B_SURGE_ABC:B_LT5080 LOABS Process V-508 CRUDE LEVEL 2 17 4/23/2022 9.23:19 AM » 100 0.00 100 300 300 400 o)
@ Envelope curve vs manual dipping (1730mm)
CSDP_CGCE-PZT6075_EN LLABS Process PZT-56075 ENGINEERING VALUE 1 17 42312022 9:37:04 AN »
B_HP_SEP_ABCB_LT5041 LOABS Process V-504 CRUDE LEVEL 2 14 4/23/2022 102743 A 1 3 § 4 1
GAS_COND:B_FT5532 LOABS Process SEAL GAS FLOW (SKID 2) 1 14 4/23/2022 9:39:13 AV 2 & R & & ﬂi £ .
B_OILY_WTRB_LTS851 HIABS Process  V-585 CRUDE LEVEL 2 13 4/23/2022 10:5819 A 5 Ry Ry R4 & g * Frequent alarms appear for consecutive weeks. Steps by steps
CGCE_TCP_AIPT2435 HIABS Process LPC 2 SUCTION GAS PRESS . & & & 'é & ;" s g
COCE_TCP_AIPT2436 Losss Process  Lrc zDiscHarce cas res ® - Frequent alarms appear for consecutive weeks. Steps by steps é & & § 49'0 s troubleshooting initiated.
PRE_TREATB_PT6071 LOABS Process A6070 CO2 REMV FUEL GAS | . . 3 3 $ 3 = o
TCP2_AI1B_PIS521 LOABS Process  TRN 2 1ST STG DISCH PRESS troubleshooting initiated. . ® ¢ . 4 ¢ * PRIME ADB has helped PMA in EARLY DETECTION of deformed transmitter
TCP2_AIN:B_PI5575 LOABS Process TRN 2 2ND STG SUCT PRESS . .
Ic02 Due vl san, STATE i TuBe 21 & * PRIME ADB has helped PMA in EARLY DETECTION of deformed transmitter
Legends [ - Yo Lot Upite
e © Ouny ” . et J
cop “ Dty o e 7/8/2022 11:54:38 AM
~

Win the Day: IPM - High SCE Bypass Approx. Value Creation: USD 10mil

« 29 prolonged bypasses has been identified during bi-weekly sitting of Offshore platforms.
« Collaboration between Instrument, Frontliners, Asset team, Process Technologist to chart way forward for each tags.
+ 17 bypassed has been normalized related to current operating and parameter and setpoints.

+ 12 SSBOC with details discussion between SMES, PTS-PSM and Operations.

B IPF Bypacs (MOS),Last Days Current Prolonged Bypass Current Active [PF Bypass (MOS)
. 10 Total Configured Bypass (MOS): 2941

= Malaysia Assets == Active MOS
4 5 == Not in Bypass

2897 (98.50 %)




Policing to Consulting

Open]

Process Safety KPI
PSPI KPI Reporting Flow

Manual PSPI Management Reporting

Process Owner : Process Safety Engineer, Prod Supt., Instrument Technician, Instrument Engineer, HSE Process Safety Engineer

PSPI Reporting Process
No| Required Data Input Data Collection L~ | Data Processing & Analysis Qutput Collection / \
Method |PIC Lead Time ccuraca\ Method |PIC Lead Time |Accuracy |Method |PIC Lead Time jJAccuracy
1 |Avemge Manual Prod Supt / Accurate  YManual Instr Eng Less Manual Process Less
Alarmhour/operator Extraction  |Instr Tech malysis Accurate  |Collection  |Safety Accurate
from DCS ing Excel from PIC Engineer
3 Day, 3days
2 |Peak Alarmrate/10 Manual Prod Supt / Accurate nual Instr Eng Less Manual Process Less
minutes Extraction  |Instr Tech andlysis Accurate  |Collection  [Safety Accurate
from DCS usihg Excel from PIC Engineer
3 |IPF Fail on demand Manual Prod Supt / Less Mahual Instr Eng Less Manual Process Less
Extraction  |Instr Tech Accurate analysis Accurate  |Collection [Safety 1 Dhy Accurate
from DCS usine Excel from PIC Engincer
4 |IPF activation on demand |Manual Prod Supt / Accurate Magual Instr Eng Accurate Manual Process Accurate
Extraction  |Instr Tech 5 a analysis | Day Collection  |Safety
from DCS usii g Excel from PIC Engineer
5 |NEL Excursion Manual Prod Supt / Less Mgnual Instr Eng Less Manual Process Less
Extraction  |Instr Tech Accurate  |anfilysis Accurate  |Collection  [Safety Accurate
from DCS uging Excel from PIC Engineer
TOTALLEAD TIME & 6 Days Less 4 Days Less 1 Day Less
ACCURACY LEVEL Accurate Accurate Accurate /
AY /! N V4

Process Safety KPI Reporting from 9
days to 1 day with accuracy and
validated data — via Hexagon PSI

Process Owner : Process Safety Engineer, Prod Supt., Instrument Technician, Instrument Engineer, HSE Process Safety Engineer

PSPI Reporting Process
No| Required Data Input Data Collection Data Processing & Analysis | QOutput Collection
Method |System Lead Time |Accuracy |Method |PIC Lead Time |Accuracy |Method |PIC Lead Time |Accuracy
1 |Average
Alarm‘hour/operator
2 |Peak Alarm rate/10 Manual T
minutes Automatic Automatic Analysss Safety
3 |IPF Failon d d dat . Analysi Usi Engil /HS
“on Cemn - PRIME | RealTime | Accurate | " 0°° | PRIME | RealTime | Accurate S8 gineen IDay | Accurate
capturing using PRIME EProcess
4 [IPF activation on demand| fromDCS Software report/Dash | Safety
board Engineer
5 |NEL Excursion
TOTALLEAD TIME & Real Time  Accurate Real Time  Accurate 1 Day Accurate (
ACCURACY LEVEL
<« HEXAGON
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Plant Digital Data Model Structure Overview

THIRD PARTY
DATA SOURCE EXAMPLES

ﬂ)T Structured Data \

* Network Architecture

* DCS and PLC
Configurations/Parameters
Safety Systems

Real-time Alarms & Events
Real-time Process data
Historical Process Data

* Advanced Applications

Sensor
ﬂstructured Data

* Engineering Design Data

* Piping & Instrument Drawings
 Operating / Safety Procedures
* Equipment Specs

* Incident Reports

» Safe Operation / Design Limits

* ICS Cybersecurlty Policy

COLLECTION &

TRANSFER

Data
Aggregation,

Normalization,

& Context

* Environmental Limits
— r = i
\m )

USER
PRESENTATION
e N

P ~Baseline Status Cyber
Risks

Connectjvity

PL TEI\DIA

Forensic Changes

OT System Models
& Digital Twins

Patch Status

Data Integrity Policy Status

Data Analytics Vulnerab |itié§otifications

Visual Data Maps  Windows /
Control Syste#rxﬁvents

PlantSta teTnlegnty

PROCESSING & ACTIONABLE
ANALYSIS INFORMATION
Alert§/ .
Critical

Alarms

Inventory Vulnerabiliti
\nven(ory
\AanageMe,”

Automationintegrity

Workflow
Tasks

@

TEGRATION ENGINH GE Digital

v Symantec.

‘¢ DARKTRACE
RSA

splunk>
SIEMENS

servicenvw /

_.I|||II
)
s

Radar

27 ForeScout

++++ob|eau

oo
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Components of Operational and Maintenance Management - VISION

Control Alarm

Loop Limits

Process Controls

Interlock
Indep:nder
Protiction - Collaborative
La/ers | New Way of Working

Safety Process Safety
Integrity Hazard Instrumente
Level EWASIS d System

24 | hexagon.com Process Safety
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3 Take-aways

Practical Digitalization - Hexagon can help customers expand
and interconnect their digitalization, unlocking new potential for

their business and increasing potential benefits through a holistic Driving Value through the relentless pursuit of Operational Excellence
and integrated approach.

/\ /-\~ /\~
!nteropgrablllty - Centrahzg and visualize all types of asset ey N3 [ o
information from data historians, the CMMS, the DCS, EAM, PLC i e S Rt Tt et
and SCADA systems.

i 5, /'/—\ R /—\ B h

Smart Digital Reality - Bringing It All Together - Using our Smart /30% - 50% /Up to 10%

Digital Reality, you can deploy a comprehensive digital twin with : "o
Current Technology that enables an information management :
data ecosystem that's built and maintained throughout the asset
lifecycle, allowing for a continuous journey of operational
excellence.

Q&A

25 | hexagon.com (“ HEXAGON



HEXAGON

empowering an autonomous future

Thank you.

Come and visit us at Booth D6!

26 | hexagon.com ” HEXAGON




