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Agenda

—Asset Management

—Asset Management System

—Project & Operations Decision Making
—RAM Modelling

—Enabling Predictive Analytics
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Asset Management

Improvement &
Growth

— Co-ordinated set of =
activities to realize the full
potential from assets

Regulations Operational Needs

Risks HSEC

— From design to
construction and beyond - production Targets
a lifecycle approach

Reliability

— Balancing business
objectives to ensure
success

Business Objectives
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Asset Management System

Stakeholders

[ Asset Investment [ Asset Operations Risk Management
Planning /J\ Asset Integrity / ]
/\ Maintenance Delivery Shutdowns & Condition Assessment
[ Capital Investment A Outage

Optimization

Asset & Systems ]

Performance

Resourcing Strategy ]
4

[ Life Cycle Cost and
Value Optimization [

Contract and Supplier
Management

{7 {7 {7 {7
eSO TR ERRT
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Configuration ]

][ Reliability Engineering Management




Project & Operations Decision Making

How can we answer questions important to
project and operations stakeholders?

— How to achieve reliable production targets?
— How to reduce CapEx while keeping OpEx low?
— What is the right maintenance strategy?

— What is the right amount of people required to
operate?

— What is the right amount of data to analyze?
— What vendor do | choose?

— Do | need to debottleneck the system?

— How can | improve safety?
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Optimized
Engineering
Design

Reliable

Balanced
CapEx & OpEx

Maintainable

Safe &
Sustainable

HATCH



.|.
RAM Modelling



What is RAM Modelling?

— RAM Modelling is an analytical
methodology to:

— ldentify causes of significant losses of
operational availability

— ldentify issues that may limit
production throughput

— Uncover improvements to design or
maintenance strategy to meet project
objectives
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RAM as a Decision Making Tog)

Input &

Review of o

Vendor 'lnput to ;hpu' ol

Packages Logistics La;/jucta /
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Spgciﬁ- Design design
SO Criteria

“ Analysis
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RAM Model Input & Outputs

o Failure Modes —

+ Unplanned MTTR
« Planned MTTR

« MTBF

« Corrective Tasks
« Failure pattern

m [nspection Strategy

« Inspection Interval
« PF

» Detectability

+ CM method

+ Plant Shutdowns

- =

« Operational Modes
« Bypasses

+ Redundancy

« Minimum capacity
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«Basis of Assumptions, Functionality, Benchmark Information, Rules,
Logics, Voting Rules, Bypasses, Operational modes
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Governance

«RACI, Approval Matrix, Interfaces for data transfer, Team workflow,
QA/QC, Simulation parameters

m Reliability —

« System, Area and
Equipment MTTR

« System, Area and
Equipment MTTR

« System, Area and
Equipment MTBF

« System, Area and
Equipment Availability

o [ndicators —

« Total Downtime
Importance

« Total Capacity
Importance

« Single point of failures
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Results Analysis & Interpretations

System profile

Scenario Comparison
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TCI & TDI

PM & Outage Optimization

SPS DPs DPSBase Case+  [PS Base Case
Base Case 5 Wit

Analysis

Waterfall along Design

Progress
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Value of Predictive Maintenance

g3
i

— Itis not only about predicting

failure T"’; & T
— Detecting for failure g O
elimination before damage is 5
irreversible 2
_ _ _ g PdM Detects
— Detecting for life extension £ Problems Early

until next scheduled

Sh UtdOWI’] roken == Equipment Fails Here= .
— Trending for RCA
— For changinﬁ_operatiqnal __ Cost to Repair
modes to fultil operational Time =
targets
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Why is Predictive Maintenance gaining steam
NOW?

Storage Cost Sensor Cost

[=2]
- b~
5 g 2004-51.30 03 |
o _ . " = . . . .
» 50 ople: S1UMperT8 %  RepairCost before failure # Repair cost after failure
o
2015-50.51 % 02
1970 > 2000 > £
5
. £ 01
CPU Cost Bandwidth Cost H
A rFy E
(=%
b4 @® 1961-1BM 1620,51,100M | \@ 1998-$1,200 per Mbps 00
o = o 5 10 15 20 25
E b= Moment of failure (days from now)
l E TR O g A T | T DS T e ar e s alc ez AN cEmaoE s anto ne-dasmel
2 :
A3
1960 > 1998 g
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Source: http://www.movus.com.au

Copyright © Hatch 2017. All Rights Reserved. H AT C H



Detectability Opportunity Graph

Predictive
Analytics

\ )\ )l J

0% 10% 20% 30% 40% 50% 60% 10% 80% 90% 100%

Traditional CBM, PdM Predictive Analysis Continuous
including Inspections (using a <15% Improvement
(Manual & Automatic) benchmarks) (Based on
+RAM static Delay
Accounting) +
online RAM
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Connecting PdM and RAM

—Optimizing the PdM Regime PP e
allOWS fo r: Planned Planned
— Greater detectability of the Doyl Detniline
most critical failure modes in
the RAM model Unplanned P
— Advanced warning of the DEnIEnE
failures to allow fora planning '
and scheduling window ]\ _______

— Decreased unavailability of the
plant
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Unlocking Value During
Operations

— Digital Twin’s Asset Health
Index with Specification

— Weighted formula based
on PdM Recipe

— Augmented with Predictive
Analytics for Estimated
Days to Failure

— Online reliability trending

Copyright © Hatch 2017. All Rights Reserved.

Planeamiento de Mantenimiento
Laminacién

Asset Management Scorecard K Upate

20
Last run: 25/08/14 01:23 PM [ Trend [EFICIENCIA FINANCIERA DE GESTION DE MTTO UN | Actual | Terget | Variance
1 4 | COSTOS DE MANTENIMIENTO POR UNIDAD DE PRODUCCION CU - LAM - DTD $/Tn .23 8.65 | -442
N +* i cosTos oe POR UNIDAD DE PRODUCCION CU - LAM - MTD. $/T 8.07 8.65 -0.58
. . 4 | costospe POR UNIDAD DE 6 LAM - YTD. 9.08 8.65 0.43
: -
0 : : H
423 807 9.08
Last run: 25/08/14 01:23 PM [ wend ICIENC, ESTION DE [ un | actual Target | Varlance.
100 7 + INDICE % 82.60 80.00 2.60
50 + I 05 DE MTTO NO PROGRAMADO - LAM - YD (%) % 1509 000 491
60 4 ' L 08 DE MTTO NO MANTEN IMIENTO - LAM - YTD (%) % 231 2.00 0.31
0
20 1
o i ]
5260 15.09 2.31
Gragh = - —— |
M HATCH
t Tl L)
74T =i i
w7
o
5 HI
e
iRy . W
E
1 =
T iy AAF W - -
- Ied - L 2
L 121 [ s
RE ' at
L I J o
| ! T | I 5 I Il
PELUTI QUM GMERT O BARA] MY SMSET B MG GNILT mSbY oot memay
— i T L T s

HATCH



Asset Management becomes D

Management

gital Asset

Integrated
Planning &
Scheduling

Digital
Supply Chain

Workforce

<

I‘v‘lanagement<

-

Asset Performance Management

Fredictive Maintenance

.

RAM Analysis un =1
time fyear, Minimize

Enabled by Digital Twins (Assets, People, Parts)

L:| Predictive Analytics Lpnned —
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Operations Opportunistic/ D\}ﬁ.am\'c Maintenance Mitigate
Data impact of
Unplanned Maintenance (e.g. =2 hours) Planned Maintenance
p— :-——--_ | S |
| — /.
Common Data . | —
Repositony o
/ \I‘i'; AN "y

Mowve it based on

Weighted Risk Factor
- HSE, OEE, Cost etc.
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Thank you.

For more information,

please visit www.hatch.com

or contact Nestor.Deza@hatch.com
+1 778 558 2369
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