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Tube filled with water

\
IRIS

Climber for easy access to paint

Centering system UT transducer Mirror to reflect UT waves

Rope Access for Thickness Measurement

New vapor blasting, Ice blasting (No need to clean area)

Coating of Exchangers tubes to prevent from corrosion
Ni-Temp to reduce corrosion or leakage chance

Group Re-Lamping

3D Printing

Augmented Reality

Mobile Solutions
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The Roland Berger Predictive Maintenance Radar.
Trends and developments 2018-2023.

2023
rF's
Marketplace solution:
F platform for ather
applications
. 5 for
Service/ Enterprise total asset i e Sensor
& management/TC0
business model Chghat desgns sl local @) technology
Fulll operations 3D spare partjprinting
ot soUrging Service cost ?cp:::::-]l . ot mwnn_:m?::;f:ﬂ
. () Opfimized warshouse & supply Innoative sensars (design,
mwﬂmmﬂ aszet ® chain fe.g. produce-to-order) Frieligent semqrs | ATStallation, signals recorded)
e management

3 Automated
Risk protection @ senvice activities

° ptime guarantees (@) spare partlogitics g tesing feg Mlussaic) Fully sutomatic
Multi-partrer Pay-per-X management ® Plug-and-play solutions o image analysis
management models i Continuous Intefigent sensors Integration of extemal
Fully automatic P FF:'::SS ® A for structured data o data sources [e.g. weather)
service workflow  Experience models L | m:? Brownfield i::mm B eyacy i ppete ey
AR RS e mrlS ha _pmcﬁssrde"-ﬁvstﬁﬂdaﬂx
Wark instructionsidenloyment! Trend oy . ./ ® ufT‘.’"‘fmmm
PR S ,.md":lms @ Blockchan @ Flly sutomated
Automatic work instructions & sl roct-cause anabysis
Process e e optimization @ 2018 . 056 0 Sensar fusion
sor Ll Work instructions & materials Data storage/ g Data structuring/automated indax
and decision o .“w forlocd mainterance o @ douds,stc. W selection/machine leaming/Al
OO e Customized UlY
support sl @ g PSR AN @ Globatremote
Computerized maintenance @ ) . Diagnostic dataaccess
monitoring system Pattern recogrition servers Edige computing!
Cliert-specific planning ; (“Tﬂ*t} L Real-time data e analytics
of maintenance activities Machine leaming/ . analysis/Big Data . Local sensor analytics!
artificial intefigence ) in-memary computing
[ ] Feal-time dataimage prognosis . Sunivd'lam
- P'”‘“"““: © O edgepredtion @ "tegration of Diagnostics fusion
g Automated domain () customer dedision feomparison of diagnoses)
know-how parameters
Softeare robots '
Pattern recognition &
prediction {process! .
D o C
Predictive ability Condition monitoring

Source: Roland Berger . Relevant developments and trends

for unstrucured data
® Advanced non-destructive
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and diagnosis

. Essential developments and trends = areas where companies must develop expe)
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International I’liveical Asset Managzement Conference
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Intelligent sensors for
unstructured data

Local sensor analytics/
iIn-memory computing
Real-time data
analysis/Big Data

Diagnostics fusion
Uptime guarantees

Fully automatic service
workflow

Machine learning/
artificial intelligence
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Winners work Comparison of Total Costs and Maintenance Costs
on the vital few! 6.25 Years Of Experience With ~3000 Pieces Of Equipment

Losers work

20% of the number of pieces of equipment on the trivial many!

generate 80% of the maintenance costs!

10% of the number of pieces of equipment
generate 80% of the maintenance costs +
economic losses!

Percentage of Cumulative Cost
(Both Maintenance and Total Costs Normalized to 100%)

Pareto Principle:
10-20% of the “stuff” will contribute
60%-80% of the $ impact! :

10%: 20% 0% A% e 60% TO% a0t B 100%:
Percentage of Population (Pumps, Motors, Fans, Turbines, Compressors)
Starting with Highest Cost (at 0% of Population Scale) and Ending with Lowest Costs (at 100% of Population Scale)
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Results from Aberdeen Group Lower Quartile Average Upper Quartile
Benchmark Stle‘lf Performers Performers Performers
Availability 51.80% 37.20% 88.80%
Yield 79.20% 81.90% 84.20%
Maintenance Costs/Sales 23.50% 20.80% 17.20%

Results from Sigma Reliability

"What If" Analysis

Sales

$1,000,000,000

Costs

Cost of Goods Sold (assume 60%)

$600,000,000

$1,000,000,000

$600,000,000

$1,000,000,000

$600,000,000

Maintenance Costs

$235,000,000

$208,000,000

$172,000,000

Fixed Costs

$100,000,000

$100,000,000

$100,000,000

Total Costs

EBITDA

EBITDA as a Percent of the Lower

Quartile Performers

$935,000,000

$65,000,000

100%

$908,000,000

$92,000,000

142%

$872,000,000

$128,000,000

197%




- = Q"ﬁ \CJ) SN
</ g 40 Jor gl S? it SPAMCo. ; v
MO I S)HN SO O s T e B WRTIY R Y
Vederation of Lranian Encrgy Ixport Industricy i eyl qpggal 260 oy Olisabl International Conference

Millions
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40%

35%

30%
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0%
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