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HEXAGON: Smart Digital Reality for Autonomous Industrial Facilities

@ SAFETY @ QUALITY @ EFFICIENCY
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//\ WHY DO WE NEED THIS?
Digital Transformation in Industrial Facilities provides

f:‘ S|gn|f|cant gailns In Improvement
4 p 30 Engineers typically spend 30 percent of their time looking for information.
y A digital thread provides a means to significantly reduce this waste.
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= e e i 60’5 ‘ ‘ Engineers typically spend
NS kil o I, 30 percent of their time
(1 . e | [ looking for information.
W V. S A digital thread provides

_ a means to significantly
reduce this waste.”

FA B=005+/ .
il J RS S - - ARC Advisory Group, 2021
i S I HxGN SDx customers locate data and documents
We need t(_) | everage au L0 e 30-50% faster and reduce personnel travel time to
Itechnologles to address t . . sites by 50%.

and reliably throughout a more :
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O&M CHALLENGES:

How many
Bypass are
currently
installed ?

ow do | know

that plant is
operating
within Safe
Operating
Envelope?

6 | hexagon.com

PROBLEM STATEMENT

PROBLEM STATEMENT

Fundamental Question of site Process Safety,
Technical Integrity and Operational Performance??

What is the
Demand rate

for Proven in
use |IPF ?

OW may control
loops at Facility?

What is the
Performance of
Control Loopsg ?

How many
IPF failed on
demand ?
What is
success rate ?

What is the

Alarm rate

and top 10
Alarms ?

How many
NEL/MDL

excursion
for last
month ?

v

|
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Case for Change
Key Challenges in Performance Monitoring

WETEL Automation

80% time spent on data extraction Automated data retrieval and report

& reporting, lead to human error generation with virtual analyzer

functionality

4 : : N
Localized h ( Centralized
Data resides in local machine, not Online server with hourly data
available online for interaction with generation, ready for integration
other digital initiatives ) with digital tools
\
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Layers of Process Safety

_~Mechanical failure occurs

"""""""""" High Mechanical Integrity Failure Point

- i Upper Shutd High Mechanical Integrity Design Limit
Zong _Process 1s shut down

[ ACKAll || SILENCE ‘_| UNIT C || SysA16 Con M5 HiO:M:I(Sﬂl/lZ/iG
g B || o ][_vws (o | I o [

mm-

02/10/1615:34:55 ALM 1482ALL06 DOSANDO CLORO OFFNRM 2 E077 STATE 0:09:17
02/10/1615:44:06 AM 42PHI02 PH AGUA SERVICO P/ CEMAP PVLO 2 E077 PPH 0:00:06
02/10/1615:44:05 AM 148LAH20 148TBO1A SEM ESCORVA OFFNRM 2 BHT1 STATE 0:00:07

02/10/1615:44:00 AM 4241104 PH AGUA DESCARBONATADA PVLO 3 K1 MMHG 0:00:12
02/10/1615:43:59 AM 42PHI03 PH AGUA CLARIFICADA PVLO 3 L7 FT3/S 0:00:13
02/10/1615:43:58 ALM 42PHIOL PH AGUA POTAVEL PVHI 3 TI78 MKS 0:00:14
02/10/1615:43:57 RTN 148LC11 NIVEL DO 148V03A PVLO 3 ED77 PSI 0:00:15
02/10/1615:43:56 42PHI06 PH 42-T0-148 BVHI 3 BH71 PS 0:00:16
02/10/1615:43:55 74PAL1L FECHA MINIFLUX 74PV20/21 PVHI S V77 STATE 0:00:17
02/10/1615:42:55 170FX22 'CONDUTIV 42VOSAA 3

Evacuation

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

Procedures &
Management Systems

(4 # HEXAGON
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APl 754
Process Safety Performance Indicators for the Refining and Petrochemical Industries

« Conceptually based on the “incident pyramid”

() « Identifies leading and lagging process safety indicators
to drive performance

« Tier 1 is the most lagging, Tier 4 is the most leading

« 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

LOPC Ewents of
Lesser Consequence

Tier 3

(4 4 HEXAGON
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Layers of Process Safety

Tier 1 Evacuation
Tier 2 Process Relief & Containment
Tier 3 Safety Shutdown Systems
Tier 3.5 Alarms & Operator Interventions
Regulatory Controls
Procedures &
Management Systems
Tier 4

(4 4 HEXAGON
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Tier 3.5 Leading Indicator Examples

* Regulatory Controls
—Loops in Manual
— Loop Stability
Layers of Process Safety —Loop Response

— Activation of Override Loops (min flow,
pressure relief, etc.)

« Alarms and Operator Interventions
— Alarm Floods
— Alarm Suppression
— IPL Related Alarms
— Active Bypasses
— Operator Loading
— Audit Mismatches

(4 # HEXAGON
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Alarms — The Origin
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http://www.checkenginesite.com/

Why Alarms are important

13

2005 BP Texas City Refinery Explosion
1B$ economic loss, 15 people killed

Honeywell

15th Body Pulled from Refinery

Rubble
By KEVIN NORAN
Copynignt 2003 Nouston Chronice

TEXAS CITY + The only acrkar sti musing 2% o
wglason of B2 Tewes Coy efnery was found
Sead 0 e plants nibdis Soday, Basging T Seah
93 15 Alleas! seven aiar Dast wittma

1984 Union Carbide Bhopal Isocynate Plant
Over 3800 people killed

© PAS - Confidential and P

+ Fow alarms or interlocks in

» Alarms sounded so many

« Emergency signal was

« Alarm at flare tower was

critical locations that might
have warned operators of
abnormal conditions

times a week (20 to 30
that no way 1o know what
the siren signified
identical to that used for
other purposes, including
practice drills.

non-operational

1994 Texaco Milford Haven Refinery Explosion

£ 400M economic loss

« 275 alarms in the 11

minutes before the
explosion
warnings of the

devaloping

‘problom were
lost in the plethor

triggered in the contro
room. many of which were
unnecessary and

frequancy, so operators
were unable 1o appreciato
what was actually
happening ...”

2010 BP Deepwater Horizon Oil Spill:
40B$ in economic loss, 11 people killed

» Vital warning systoms on

tho Deopwater Honzon oil
ng wero switched off at the
time of the explosion in
order to spare workors
being woken by false
alarms, a federal
investigation has heard.
The revelation that alarm
systems on the rig at the
centre of the disaster were
disabled came in testimony
by a chief technician
working for Transocean,
the driling company that
owned the rig

v

|
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larm Management Documents — Timelin

EEMUA 191 1st ED. 2nd ED. Pm.?;a':‘;em In

Texaco 1st Edition . I | St
] / e e 2. Auflage 2012
Milford 20 2007 NA102 Alarm Alarm .
d-2013 Management Management
Haven : Germany Handbook Handbook
| n ‘ A e Rev 2008 A ComprehensiveGuide | A Comprehensive Guide Von il Hollfield & Eddie Habi
Tha'ﬁ'gl 3 -‘—w;m Bill H : Ylmield Bill H : Y|m iiii IEC 6268

iy | ey Py - | « e —~ |Begins 2010
NOT POLICING BUT TO |\/|AKE USE FOR B

OPERATION/MAINTENANCE EFFICIENC

) v
Work (lSA‘ m ﬂSﬁ‘ —
Begins - AP| RP-1167 -’ ;
on ISA- . Pipeline ) apancse
18.2 AL , :?:\U(leglz Algrm Magt. :;S)(Aéft'sd _angusue
__ DIRBCTORATE Electric i § Fc)l t
* Sasm
Power pdate
YA-?_ll Guideli 4Q 2015
Principles for Alarm uraelines
System Design Issued sl 2009 ASM
Co-authored S A\ larm Book
by PAS Issued

’ g HEXAGON


http://www.api.org/

gon PAS Seven Steps (ISA 18.2

aintain an alarm philosophy
nd benchmark your systems

bad actor” alarm resolution

ment and rationalize alarms

nplement audit and enforcement technology

o Q\Iarm ¢ Alarm
»Adopt real time alarm management e Management

A Comprehensive Guide
Second Edition

Handbook

A Comprehensive Guide

nd maintain your improved system

Second Edition

of alarm management systems

By Bill Hollifield & Eddie Habibi
nnnnnnnnn




Use Case: 1. Alarm Management Analysis Tools

PlantState Integrity Alarm Management

16 | hexagon.com

Location: PSS Demo * - View | Alarm Analysis Sumenary, Monthly * - ¢ & B

Unique Chatienng Alarms per Day

‘Alarm and Event

Analysis/Metrics

J—
| ]
Hm & Chemicats I J——
- o o
i!i'i; . '!ilili ii_il hls... = E allsal.l...1
| I veo [~ prer
LS L L] (- (15 (TN T .
e ——

e Al per D2y
_ somce - IREUNNSCEUERRERENRRRRERRRRRERE ...
ey ey
.. . -,.l | u utities u utities
I— Ve b
] N ||

Documentation and

Rationalization

Challenge

Ve

Audit and Enforce

\

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

Dynamic Alarming

Silo Rationalization DB and Alarm Management Event Analysis

.... Confim

Alarm Shelving

Solution

Alert Director

Comprehensive Alarm Management program aligned with ISA 18.2
and IEC 62682

People, Processes and Technology to support the Alarm Management

Lifecycle
Integrated Alarm Management Suite & Rationalization DB = MADB

«4 HEXAGON




Alarm Documentation & Rationalization

°* DEFINE YOUR ALARMABLE TAG

* Ensuresyour actual alarms comply with your alarm philosophy (operator actions, priorities, time to
respond, etc.)

* Documents your alarms (Set Points, Causes, Consequences, Corrective Actlons) creating a Master
Alarm Database. ——
P&IDs |; men RERR R sodl < T

| Control and Alarm
Configuration

Pr'ocess gJ Alarm
History i il Statistical
STTTTES : | B Analysis

Heavily relies on teamwork

* Facilitator

Board Operators

Process & Control Engineers
Safety, Health, Environmental rep ‘
Production & Maintenance Engineers  D&R Tools

Plant Experience & Knowledge v
. . <« HEXAGON
Process, Equipment, Operations, Procedures

\, =

\ g
Do

\ g0
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SOP/EOP/HAZOFP]...
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18
Integrated AEA & D&R = MASTER ALARM DATABASE (MADB)

& Frequent Alarms

Analysis  Parameter Set  Journal  Report Section
Analysiz: |Frequent Alarms @ Parameter setfz): | J@
° D t A I Start date: Data owner: |PlantState Suite v2.0  Conditions:
O C u m e n ar m S End date: Team:
Exclude Points with ALENBST = DISABLE or INHIBIT ﬂ
® Causes Entity ¥ Alarm 7| Count =7 Percent =7 Accg & | - |3 L‘* ﬁ_—‘} @ 3
+ » SAFSHOFL OFFMORM 322 E17 EreananAl s
° + 59FI238 FHI 270 517
Consequences ¥ BIFCISY PYLO 220 4.7 20 | 32 2aq__okU 320
. . +] H25FL OFFHORM 164 314 252
° Correct|ve ACt|0nS + BSAD002  PVHI 17 224 -
+ E1TI8502 FHI 116 2.22
e - + E1FC162 LD 108 207
+ Classification o wo o 1m
+ B1FAT40 YES 100 182
- + E1FA130 YES 100 1.92 X
» Classify Alarms | e TR | -
+  53lH525  OFFNORM % 182 =1 |
+ B14117 FvLO 92 1.76 et FUEL (37 dmera) F
* Process Performance . emem e s e r
+ E1FA120 YES 85 163
- Equipment safety P o m  wa A '
4 L4 - . 3
£ H Total unique alarms: 356, 5221 alarm instances representing 100.00% of 5221 t&! Uibg 5 cotatn Daddel hase 1o Sup by St _‘ g
» Your Classification System I e T e |
. VELXYSS 155 %00 2 2 O

.

« Rationalize Priorities
» Impact / Severity / Maximum Response Time

¢

EHBES8EE

¢

Chock for Rescter Te  Stant Space Pusg

» Priority and Trip Point for each process state A

* Template based work process S —

Ecorome Monce Impact

» Create templates from any alarm i

Max Response Time  Riecomwmended Pronty Overrde Overrade Reasce
4 4

* Apply templates to any alarm

v VenScason WV Comechveicion VimsomiTonV  Comment 7

O Automated Realtime MADB Audit

(4 4 HEXAGON



Use Case: 2. Control Loop Performance Management

ContralWizard

=11 Al FysiemE

5 Chenitals Fl3how sublokes kops

= e Challenge
Siamiieary F28 oopt; 100 dimid 51 Ead; Avg. Wb CLP10 4B, Pspaorade 77, Mardie0 83, Sk ael 82 g
s Ll
Hame Descrplicn Dale & Tme CLA Loop mporta | Disgresis CLA Mean  Resporse i Senvice Index
@ Foiniz C-10 REELR CIRC T I2A 2010 5:13:30 Low Excesshe Alams, Exces. 01 0.95 n . .
@ FCozoo 81 DEAUT 0H RELEASDA R0 11:17:0.02 Low Excesshe lime b Manu:0.03 0.63 002 10005 Of |nterrelated ContrOl loops pla ntW|de
@ =cozoe HEAT MEDLM-SPLT REZAEZ010 11:27:0.03 Low Conlrciler oulpul naes F0.08 .03 n.08
@ LoEoed PROP SCALE FAT AMEAZI010 B:41:40.03 Low Excesshe lime b Manu: 53 0,99 003 = o
@ =cinzn BACK MIPH CONTROZA LN 14:47:0.03 Low Excesshe lime i Manui0, 27 0.85 003 that need performance monltorlng
@ PConat Vo301 FRESSURE (C11) 2447010 1:33:20.05 Low Excessh lime b Manui 26 0.87 005
@ Foatta HEO T HTMED RETURSAZ0H0 10:28:0.05 Low Conlraler pulpul nurs £0.04 0.0 .05 e B =
@ PCOZOSE  W-20 HATURAL GAS WZAZZ010 T:03:30,05 Low Conlraler pulpul nurs ¥0.03 013 005 e
L@ Tosone 00 CLICT TEMP CONTES/I010 0:00:550.05 Hgh Contraller pulpul nurs #0115 037 nns
@ PCREIN LOOTO GLAND CIL 2002010 10 Low Conlrailer quipul nars ¥0118 0,65 nns

il Lmk bz

ENERETTET Control\Wizard

Feanzed Namamde  Iefloaed | Awr Dracior | Abres & Tvaene | Memiee e 00 ] MAC Arabpele Reporie Malerarance s faehooand [P T p—— ] 2]

Data Required

11 AL Sysles B Control Loop A==esament: FC1512 - 34302040 %:43:34 P fesanced Mamere  Iefzusd | A Sirasior | Aares & Powee | Marmice
E'._:} :"'f'-'_"m‘” Lot ey Mussariptivon: 700 FER R 210 T RS TEET I I T v —
= = [f iernacel = e

[ T— T T T .
A | CLLE
A e
AL
FENpey
At
ey
FENPREIE
eyt
ey
A LI
A 01271

Real-time, high frequency data collection and
tools to provide actionable information

Solution

o TEEAY

woalstins pen e s wsimshicks o074 B ey
st Hhan w0 camshebs 003 E A | CLEME WA Ll

Tt rmslice s i swe wey
Huctian: rmslic s I sHe oy

DATA TRENDS

TmE rame Al # | RTINS

Proaes i atia (7w ans Senodr (5F)
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b e
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A L2 HIHCLHE -
A LT LN '_ i N Pt

e A CTENE LN OL Y

sicen S ~ rar Automated monitoring and reporting of

A1 0T DKL s T K
A | CUEEE R EAL INDICES A LTI ¥ ATINIL

[ EERRCRRTY |

A= LIy C10ALE Hespaonse A= Lilhuz W L'd-'\.'-%‘.L'.' “and

T \ . A= LUIaed W LA KLY _ = = e
= L:'fl:“_z_l N 4_'1 I"_ L LLHE TUZEL Index Value Wiclghe  Wind Index 4= L1024 C I EIH !
4= LUTadd WU HL e LIy AL
= LUlde CI0EH Slabliity Wlul I ey .
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Use Case 2. IPL - Safety Lifecycle Management in Operations

How to
address

Most of the work by
experts is before

g

r——/ v.
VT oesien | OPERATION

GEVE]L MBI EE Safety SIL Verifying
ope - & SIL . ope
Identification o Requirements Verification Controls
Determination

Operations

The experts move on

to other projects *PHA/HAZOP *LOPA -SRS -FTA
*Process Hazard -Layers of Protection  .Safety Requirements  °Fault Tree
Analysis Analysis Specification Analysis MOC

Periodic Testing

Complex tasks are Bypass Management

supposed to happen : Reporting
during Operation, but Wh;‘t = S Testing
expertise and time e reliability Demand Analysis

impact?

availability are often
lacking... KPIs

Problem Detection

Significant improvement

opportunities here!

|  hexagon.com u HEXAGON
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Challenges — Managing Safety System

Reporting

* Demands on Safety
System

* SIF Performance

* KPI's
Are You Safe
to Run

Understanding Risk Testing

* Active bypasses

* Proof Testing Status * Resources
* Documenting
* Overdue tests

21 | hexagon.com

Trip Reporting
* Verification
* Investigation

* |s plant safe to start ?

Plant Trip

Reporting

Scheduling with Operations

Trusting Data

Documentation

* Design vs Operating

* Access design date

v

|
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How is All of this Managed Today?

« Spreadsheets
Work Order and Assessment: A1940
When finished, report the case #, volunteers, hours worked, and initials of resident present during work
- ’ - Case # A1940 Entered by: MHH-Brooklyn NY Stake Claimed by: MHH-Brooklyn NY Stake
* Written Procedures ]
Personal Information
[Today's Date _[2013-01-18 | [Requested Date [2012-11-24
e |C Primary Work Type Flood
- p e ra I n g 52 Cross Street
Brooklyn, NY 11229 (Kings County) Priority (1=high) 3

eeeeee

e
| [FrstResponser
-
- Bypass Disparate solutic _
) 1 J (J 0 J n of Work
a.l lua eS II Ig ) | | [Bopliance Removal ] [Trees Down o] [Outside Debis Removal
al |- i | [Garge T &) )
- -

aaaaaaaaaaaa rees Down (>18")
- - r |- | [Mold Remediation || [Roof Damage
. [ () I} [ ] e - -
- Maintenance s
- . L] -
e Online
e [] 3 e [X] [Poweron [-] [Downed Wires [-] [Work Without Homeowner
. [
o Offline
er Release
cluding their N nts_harmless from any damage or injury that may occur on my property,
- Fur
q Phiasa Indsi X o
* Full/Partial stroke b oo

Documentation

* Etc.
* Process Drawings 25¢ be consolidated into a single pa A BT R
» Work order systems burce of the ‘
« Handwritten notes
. . Tt . pr—
« Homegrown applications | e

|  hexagon.com u HEXAGON
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Digitized Safety System Management
IPL Analytics

Configuration and Design Safety System
Performance

Data for Each SIF Anslvaie amd

Design Time, Process Safety alysis

Time, Testing Interval, Risk, Reports

Consequence, Severity,

SIL Level, etc. pgained .‘

Siail g
deabn Swareer e cura BapatSactcn
St b Tt bt @] resre s 5 > (Y
. o Condsors Seacind ™
E Te = H
e ™ 2= = = . [II ’ll
i e - Type z Swvaty @ SiL = Protect
o L “ “ W LS - LS W L W L
» Qs T o - o
Q10 e o) Comqe - "
g Tas 5 TRE = 'x pre—
etk - 1 e sate, teern 3
o : - ©
vl s L Fua v - 1 v a3
S - s
v o Purchan et Cam. 5 e Lo Low Coreremer THE e n a3
Q150 Do i Comg: Sand Gt Sl [Bpet Gutd 54, Comprasasr TN M "
Toast ol Ouweten Schucban: 71 1) @

Process and Event Data
from the control system
SIF Activation, Success or
Failure Verification, Bypass,
Un-Bypass, Test, etc.

23 | hexagon.com & v“ HEXAGON
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Safety Instrumented System Challenges

« Standards require tracking to verify proper design

» Tracking requires accurate data for
SIS Demand Rate and SIS Failure Rate

 This data is difficult to collect and often overlooked

» SIF Validation (Periodic) Testing is expensive, labor Protective
. . ‘Barriers’ Weakness or
Intensive l ‘Holes’
and creates risks

« Some testing can be done online —
* reliability risks
« and potential lost production

« Some tests can be done only during a shutdown <4
« Consumes Technical and Maintenance resources ' 7N
« EXTENDS shutdowns — lost $$$

« SIF BYPASSES must be carefully managed
* Many bypass ways exist
« Can be overlooked

24 | hexagon.com (4‘ HEXAGON
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Where to Consolidate it? The Master Alarm Database!

MADB Capabilities

* 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.

25 |

hexagon.com

r-—.—.—.—.—'—.—.—.—.—l—l—.—.—.—l—l—l—.—.—.—.—l-l-'—.—.—’__

Chemicals .
. Teg 4 Deseription A Tyee 4 Unit 4 Ecuipment +H D8R Complete #  Source 4| Is Constrained & Has Boundaries 1 PVAss . 2<
‘bsorbers [ [ [ 4] [ m A ] ] |
-8 Amine Scrubbers = = = = =

8 Cire Lo | FaLsms FT-5755A/BC PRETRIP ALM | DIGINHG Coboiler Coboiler ] Import 0 ] [

1§ Coboil FC0001 WEST HTR EAST COIL REGCLHNIN H-1 H1 O Import S
g EW?DET FC0002 WEST HTR WEST COIL REGCLNIM H-A B Import [
g Debutaizer f FC0003 H1 SE COIL REGHG Main FracOH | Main Frac OH m Impart m m [
<
24 Depr ——
-IC§ DMC Fluid#t! Mams: 35 Parameters: 6
=] d =
Imported Froposed Approved Imported Froposed 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+
LO§ Hia Ty Feooan FLL Default | No [ e p— NOACTION | NOACTION
2§ Geners! Plant -@| Feoonn FYLO H-1 Stariup | Yes 2500000 |0 0 2 NOACTION | NOACTION | IPL. Reliability
g Heat MediSlurry ‘@| Fcoon PYLO H-1 DOWIN | Yes 2500000 |0 0 2 NOACTION | NOACTION | IPL, Reliability
Main Air Blowe:

FCo001 PYLO Default | Yes 2500000 | 250 250 2 1 1 IPL. Reliability
{8 Main Frac OH @
-8 Mixer El Cause 7 Verification 7| Corrective Action v
g z"m " 1| Cokebuildupin the tubes Check pressure frends Noify supervision. May need to take the coil dovn for maintenance.
I8 Regen Temps
2§ Regenerat 2 | Plugged Strainer Check differential pressure trends | Contact oulside opersior (o swap and clean sir
I8 split 3| Valve malfunction Check locally Contzct the ouiside operator to check the funciion of the conirol valve and coniral manually as
6wyt |
28 utility 2 & G v
12§ Vet Gas Scrubber 7| Low flow trip of the heater. loss of production
L8 vie 2
-2 2DemoDats

3
Greenfield

% Utlities e Impact | Severity |

Veo T | Personnel Safety | None

2 | Envionmentsl | None

3 | Cost High T

(2| Max Response Time | Priority | Override Prioity | Override Reas|

15 s B | \ 1NN ew oun a.ry
Constrained By 7| Constraint Value 7| Validation B8 [ |
FCOO001 Low Flow Trip Limit Default 100 [V ImE "
. e ol B =55 W S ection

New IPL

lllIlllllIllllllllllllllllll’

Section
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Use Case: 4. Boundar

Advanced Elements | [ i« Alert Director | Alarm & Events | Metrics | ControlWizard | MPC Analysis | Reports | Maintenance Log | Dashboard

‘Browse |Views |Overviews | Current |History
Search for view:
FC0001 FCO002 FCO0011
Select view: — — - C h l l g
&) Debutanizer [ ) [ ) a e n e

;

||%
i
|||ﬁ

’ Reactor
& Safe Operating Limit Monitor

Unable to understand the performance of the process

20> oea= 2= oea= against Design/Operating/Optimal Limits
o a2 we=" | |as= N = = —

240? - 221§I‘ 221?'. 221 Data Required

| : :525 ; :233 | : I::':ar ; Dzo

_ Boundary information from disparate sources and
Aggregated Boundaries .
FC0001 WESTHTR EAST COIL real-time process data

- Name Value Tag Type Comment Descnpuon LINEC LU Group IMPOT ENCE LUNSUAINEU DY

Upper Tag Limit 1200 | FCO001 | Tag Limit WES
Upper Design Limit 1000  FCO0D1 | Safe Design Limit WES .
Upper Normal Limit 600 FCO001 | Normal Limit WES S O l u tl on
Lower Normal Limit 300 FCO001 | Normal Limit WES
@ PuO 190 FCO001 | Trip Point WES . . .

Low Flow Trip Limit 100 FCO001 | Safe Operating Limit WES) Technology to consolidate boundary information,

e k=  cross reference with alarm information and monitor

the process in real time
| MNew || Edit || Delete || Export |




Inbound — integrating SOL/NEL/MDL

G o

https://psidemo.hexagonppm.com/plantstatesuite/inbound.aspx

(=

ONANe S DESCHPUYI | W NONTaln s eudiipact = madarn s Jianuiny CAVUISIvISG - MTIVEU DUUNUaness | risuwiny |

e

Browse Views Overviews

Popout

Select view:

Reactor
TIO115

& Boilers and Cogen

&) Circ Loop

&) Debutanizer

&) Environmental Monitoring

) Feed Heater 1 TIO119.PVHI: 1030

TI0119.Range High: 1000

TI0118.Upper Normal
-

) Feed Heater 1A

4 Reactor ) Limit: 950
X ‘/ TI0119.Lower Normal
5 Limit: 940

TI0119.PVLO: 930
TIO119.PVLL: 875
TI0119.Lower Safe
Operating Limit: 870
TI0119.Lower Safe
Design Limit: 860
TI0119.Range Low: 350
Tag PV: 977.99

» inBound
=]

L7 §

8]
~

h

New Edit Delete

TI0260
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Case Study — Process, Refineries, PetChem Industries Company

4  puntana
Emargsncy
Retponse

Containmant,
Diaesesl

Mitigate

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

ol

Prevent

Legend
SIS - Safety
BPCS - Ba:

28 | hexagon.com

Alarm Dash-Boarding

erati
Operation Dewviation dPorominch

Plant Emergency Response

Critical Alarms,
Operator Intervention ™

Basic & Advance
Process Control

4

IPF Performance

1. Improve safety by reducing Process
alarm per hour per operator and having
real time critical data, Managing Bypass
and Critical Boundary

2. Improve production by monitoring and
react on the non performing controller

3. Reduce Unplanned Shutdown by
reacting to analysis on every Protection
Layer as and indication of Performance

* Process Alarm — Loop Performance
— Boundary — Safety System
Analysis

0L LAYER

(4 4 HEXAGON



Components of Operational and Maintenance Management - VISION

Alarm
Limits

Operatio

Maintenance
Process Controls

Collaborative
New Way of Working

T S WA ‘l.“.lb‘ ‘I“vl\..lb

ited functionality
effort to maintain
see the big picture

29 | hexagon.com Process Safety Engineering ” HEXAGON




Plant Digital Data Model Structure Overview

THIRD PARTY

DATA SOURCE EXAMPLES

lloT Structured Data

* Network Architecture

* DCS and PLC
Configurations/Parameters
Safety Systems

Real-time Alarms & Events
* Real-time Process data

* Historical Process Data

* Advanced Applications

~

e

N

Sensor

ﬂstructured Data

* Engineering Design Data

* Equipment Specs
* Incident Reports

* Environmental Limits
* ICS Cybersecurity Policy

= = 6=
N

* Piping & Instrument Drawings
 Operating / Safety Procedures

» Safe Operation / Design Limits

COLLECTION &

TRANSFER

Data
Aggregation,
Normalization,
& Context

PROCESSING &
ANALYSIS

Alert§/

ACTIONABLE
INFORMATION

PA Baseline Status Cyber
Risks

Connect

vity

PLATFORM

Forensic Changes

Inventg

OT System Models

& Digital Twins

Patch St:

IN
Critical
Alarms

Do Vulnerabiliti
\nvenwry
“3nagemen(

Automationintegrity

Pla ntStateTmegnty

atus

Data Integrity Policy St

atus

Data Analytics Vulnerab

litid¥otifications

Visual Data Maps

Workflow
Tasks

Windomsr{E
Control System-Events

TEGRATION ENGINH

USER
PRESENTATION

Ve

GE Digital
v Symantec.

‘¢ DARKTRACE
RSA

splunk>
SIEMENS

servicenvw

Radar

>~ ForeScout

Hi _
Yy tableau
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OPERATIONAL RISK DASHBOARD

@

E PAS Dashboard

C () https:;//psidemo.hexagonppm.com/dashboard/dashboard aspx?productname=PSS# aQ A 9 P = @R
: ) ) ) ) 2024/06/14 09-06 PM
Location: | PAS PlantState Integrity Demo x| - View: Operational Risk Dashboard * - Y @ = 2 j
o Opslindex™ - Alarm System Performance 2|0 IPL Activations per Day i ?
12
30
10
8 == Chemicals
25 6 — Fccu
4 == Utilities
- VGO
2
20 0 PN PN
= Chemicals 15/5 20/5 25/5 30/5 46 9/6
= FCCU §
= = tilities o Top 5 Overdue IPL Tests i ? Top 10 Frequent Bypasses, Past 30 Days ?
— veo XZ9027A - CLOSE
10 XZ9027C - CLOSE X0327T1
X0327T2
- X0327T4
Ko3zem | X0327T4
0 500 1000 1500 2000 2500
0
15/5 19/5 23/5 27/5 31/5 46 8/6 12/6 Days overdue 0 0.5 ’ 15 2
O] Opsindex™ - Controllability Performance 2O Excursions per Day, 30 Days i ?
0.6 1000
o /\_A -
0.4 == Chemicals == Chemicals
600
. /\/K NIV ARAVANYAVIANVAN i i
02 \/ = Utilities 400 = Utilities
. — GO 500 — GO
D —
0 0 _ _——
15/5 20/5 25/5 30/5 46 9/6 15/5 20/5 25/5 30/5 46 9/6
o OpsIndex™ - Operator Loading Metric 2|0 Excursions by Type, Past 30 Days ? Lost Opportunity Cost, Past 30 days ?
50 93043 B8G7)%) _—
40 . o 3000
10 == Chemicals . EZ‘:::]D;:T;;';EIL"““ 2500 == Chemicals
— FCCu o 2000 — FCCU
e Safe Design Limit 1500 i
20 == Utilities — Safe Operating Lim = Utilities
— VGO perating Lim... 1000 — VGO
10 Sensor Limit 500
0 0 XA
1515 19/5 23/5 27/5 31/5 476 8/6 12/6 19718 (81.80 %) 15/5 20/5 25/5 30/5 4/6 9/6 * HE GON




Alarm Management & IPL case study

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

) . " [Analysis Type: Frequent Alarms
Upstream Indicative Process Safety Performance Indicators e 412022 120000 AM owmow:  tang
Enddate:  4/30/2022 11:59:59 PM
® ‘ Aarme Average Alarm Rate starm Type S ——— o e T R RBE D
Back to Monthly View . O < R DN F
2.090 1 - Alarm NOT LIKE ‘DISABL'
Tag Alarm Alarm Type Point Description Priority Count Chattering Repetitive First Timestamp (Analysls summary:
hd Total unique alarms: 639. 11803 alarm instances representing 100.00% of 11803 total instances. Top
TCP2_AI1:B_TI5521 HIABS Process TRN 2 1ST STG DISCH TEMP 3 402 4/25/2022 6:12:30 AV ten alarms 28.82% of 11803
B HOT_OWB LT6400 LOABSP V-507INTERFACE LEVEL 2 147 42312022 9:3643- P\
| 5P SEP ABCE LTS070  HIABS Process  V-507 INTERFACE LEVEL 2 138 412312022 2:44:24 PV Deformed = 11 mm

B_OILY_WTREB_LT5850 HIABS Process V-585 INTERFACE LTEVEL 3 v LIrel Z Fropuent flome
CSDP_CGCEPZT&031 EN  HIABS Process  PZT-6031 ENGINEERING VALUE 2 43 4/23/2022 9:17:50 AM -
489MF_CINXS_54320_B STATE Others  TURBINE] ENCLSURE COMAIR 60%LEL 2 &2 42372022 7:06:56 AN »
489MF_CINXS_54321 8 STATE Others  VENT EXH 40% LEL 2 42 4/23/2022 7:07:00 AM B
PRE_TREATPT6070 HIABS Process  A6070 CO2 REMV FUEL GAS INLET 2 &2 42372022 9:17:49 AN o
DLB_WHCP_DI1:BPZT045_MC STATE Others  MOS CNFIRM-WELL B04S HI-LOPILOT 2 39 4/23/2022 8:21:41 PN &
FUEL_GAS/PT4030 LOABS Process V6030 FG SCRUBBER TO FLTR COALS 2 37 42372022 9:36:03 AN 4
FUEL_GAS:PT4030 HIABS Process V4030 FG SCRUBBER TO FLTR COALS 2 35 4/23/2022 9:17:51 Ab 3 i
CGCE_TCP_ALPT2450 LOABS Process  HPC 1 SUCTION GAS PRESS 2 29 4/23/2022 7:06:32 AN = 2 e eTm M e
TCP2_AIlB_TIS575 HIABS Process  TRM 2 2ND STG SUCT TEMP 2 25 4/23/2022 21242 PN 200,00 e s
CGCE_CSDP.B_PZAHH6075D STATE Process  PZT-6075 HIGH-HIGH ALARM 1 19 42312022 11:17:56 A » o - R e =
CSDP_CGCEPZT6075 EN  HHABS Process  PZT-6075 ENGINEERING VALUE 1 19 4/23/2022 111758 A » : . : — : =
TCP2_DI1:B_XLS5311 STATE Others  GCM TRAIN 2 STOP 2 19 412372022 34011 AN ® Envelope curve vs manual dipping (1730mm)
B_SURGE_ABCB LT5080  LOABS Process  V-508 CRUDE LEVEL 2 17 4232022 9:23:19 AM » n . - . .

0

) S, ) A ) )
CSDP_CGCEPZT4075_EN LLABS Process  PZT-6075 ENGINEERING VALUE 1 17 4/23/2022 9:37:04 AN £ &F & & o £& . i
B_HP_SEP ABCB LTS5041 LOABS Process  V-504 CRUDE LEVEL 2 14 £4/23/2022 10:27:43 A Jf 3 & 3 ‘,-“‘ & f & 25 R . Frequent alarms appear for consecutive weeks. Steps by steps
GAS_COND:B_FTS532 LOABS Process  SEAL GAS FLOW (SKID 2) 1 14 4/23/2022 93913 AM § & & P " & troubleshooting initiated.
3 ¥
B_OILY WTRB_LT5851 HIABS Process V-585 CRUDE LEVEL 2 13 4/23/2022 10:58:19 A °,l '3 03 05 ‘f “?1 = o
CGCE_TCP_ALPT2435 HIABS Process  LPC 2 SUCTION GAS PRESS . * PRIME ADB has helped PMA in EARLY DETECTION of deformed transmitter
CGCE_TCP_ALPT2436 LoaBs Process  LeC 2DiscHARGE caspres *  Frequent alarms appear for consecutive weeks. Steps by steps
PRE_TREAT.B_PT6071 LOABS Process  A6070CO2 REMV FUEL GAS | . T
TCPZ_AIIB_PI5521 LOABS Process  TRN 2 1ST STG DISCH PRESS troubleshootlng |n|t|ated.
TCP2_AIIB_PI5575 LOABS Process  TRN 2 2ND STG SUCT PRESS L .
2602 Du.R v 88201 AT TUDRAIDLE * PRIME ADB has helped PMA in EARLY DETECTION of deformed transmitter
Region Fied Yom o .
Legends Last Update = . = S . .
- o e 3 : e Win the Day: IPM - High SCE Bypass Approx. Value Creation: USD 10mil
7

« 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.

=

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

= Malaysia Assets ! == Active MOS
== Not in Bypass

2897 (98.50 %)




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

Process Safety KPI

[Open

PSPI KPI Reporting Flow

Manual PSPl 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 Output Collection / \
Method |PIC Lead Time :mran?\ Method |PIC Lead Time |Accuracy |Method |PIC Lead Time | Accuracy
1 [Average Manual Prod Supt / Accurate  \Manual Instr Eng Less Manual Process Less
Alarm'hour/operator Extraction  |Instr Tech nalysis Accurate  |Collection  [Safety Accurate
fromDCS ing Excel from PIC Engineer
3 Da 3d
2 [Peak Alarmrate/10 Manual Prod Supt / 4 Accurate nual Instr Eng HE Less Manual Process Less
minutes Extraction  |Instr Tech anglysis Accurate  |Collection  [Safety Accurate
fromDCS usihg Excel from PIC Engineer
3 [IPF Fail on demand Manual Prod Supt / Less M. 1 Instr Eng Less Manual Process Less
Extraction  |Instr Tech Accurate analysis Accurate  |Collection |Safety 1 Dhy Accurate
fromDCS using Excel from PIC Engincer
4 |IPF activation on demand |Manual Prod Supt / Accurate M 1 Instr Eng. Accurate Manual Process Accurate
Extraction  |Instr Tech 2 Ddys anafysis 1 Day Collection  |Safety
fromDCS usi.i g Excel from PIC Engincer
5 [NEL Excursion Manual Prod Supt / Less Mgnual Instr Eng. Less Manual Process Less
Extraction  |Instr Tech Accurate anflysis Accurate  |Collection  |Safety Accurate
fromDCS uging Excel from PIC Engineer
TOTALLEAD TIME & 6 Days Less 4 Days Less 1 Day Less
ACCURACY LEVEL Accurate Accurate Accurate /

\ 4

N/

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 Process
minutes Automatic Automatic Analysss Safety
3 |IPF Fail on di 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

4

|
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- Hexaggn can help customers expand
an?l interconnect their digitalization, unlocking new potential
for/their business and ingreasing potential benefits through a
holistic and integrated gpproach.

[ —

- Centralize and visualize all types of

asset information from data historians, the CMMS, the DCS,
EAM, PLC and SCADA systems.

. Bringing It All Together - Using
our Smart Digital Reality, you can deploy a comprehensive
digital twin‘'with 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.

3 Take-aways

Driving Value through the relentless pursuit of Operational Excellence

\
Up to 10%

- Improved Asset
Availability

1 Costs

\
Up to 10% *

/\

/30% - 50%

mmmmmmmmmm

[ Up to 10%

Reduced Compliance,
Risk Management &
Investigation Efforts

’ g HEXAGON



NK YOU

building your
Igital Reality.

13t Chemical Process Safety Sharing (CPSS) . | .
June 20-21=. 2024, Dusit Thani Pattaya Thailand 22 SCGC @ G IRPC N\ oo
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