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Industry 4.0



The Era of Industry 4.0
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Industry 4.0 is Reshaping Every Industry 
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Domain Expertise + Unique Data will create value
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Industrial Internet 
of Things (IIOT)
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What is IIOT
THINGS, CONNECTIVITY AND PROCESSES
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Core components of IIOT
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Wireless Technologies – Range and Battery Life



End-To-End Solution Needs Collaboration
Several Parties need to collaborate together for a complete solution

Sensors & Nodes

IOT infrastructure

Installation &

integration

Data

Actions

Physical action

Data owner and analytics

System integrators and on-site 

support

Wireless infrastructure provider

Sensor manufacturer
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Application to
Predictive Maintenance



Predictive Maintenance – Big Opportunity
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Predictive Maintenance (Reduce Cost and Risk)
OPTMISATION OF INSPECTION AND MAINTENANCE
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Predictive Maintenance
ENABLED BY MONITORING AND PREDICTIVE ANALYTICS

PERIODIC
MANUAL

INSPECTION

CURRENT PRACTICE

Reactive

• Labour Intensive

• Unscheduled Shutdowns

• Safety Risk

• High cost

REACTIVE MAINTENANCE

HUMAN
JUDGEMENT + 
GUESSED RISK

• Minimal labour effort

• Scheduled Maintenance

• Improved safety

• Reduced cost 

PREDICTIVE MAINTENANCE

AUTOMATED
RISK PROFILING

CONTINUOUS
MONITORING

BETTER PRACTICE

Predictive 

Sensors

Connectivity

Knowledgebase

Analytics / ML

Move to



Some Benefits of Predictive Maintenance
AND MANY MORE
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Life Extension of aging 

Assets

Life extension

Monitoring enables 

ageing asset 

management

Monitor conditions under 

insulation for continued 

assurance

Remote monitoring 

enables less personnel 

for inspection

Savings in inspection 

costs with predictive 

maintenance

Increase safety using 

digital tools and risk 

models

Technology Assurance Unmanned up to 70% Risk Analytics

Inspection Cycle Net Zero Reduce Increase

Increase from 

xx years to 

xx years

By Reducing carbon 

footprint with less 

personnel onboard

Costs and Risks with 

proactive technology of 

inspections

Safety and availability and 

adoption of digitalisation 

& insurance cost

Environment SafetyEfficiencyOperational 

excellence

Availability
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Example
Corrosion Risk Monitoring
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Corrosion - The biggest failure mechanism  



From Inspections to Monitoring
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Statistics, RBI
Manual observation,

Leaks

Inspection 1.0 Inspection 3.0
Visualisation, 

NDT instruments

Inspection 2.0

Manual Automated

Detection Prediction

Reaction

IIOT, Automated, 

Analytics, Prediction

Inspection 4.0

Prevention



Example
CUI Risk Monitoring

NACE Corrosion 2021

MP Innovation of the year
National Association of Corrosion Engineers 

International
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Example - Corrosion Under Insulation (CUI)
CUI IS AMONG THE BIGGEST ASSET INTEGRITY THREATS

CUI is among top asset integrity issue in O&G and Petrochemicals

Upto 10% of the overall plant maintenance cost in O&G globally

Upto 60% of all pipeline failures are due to CUI globally

How CUI happens

Water ingress
into insulation

Unpredictable location Suitable temperature
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Helical

Configuration

Line

Configuration
Mesh  

Configuration
Monitoring Vessels

Sensors

ATEX/IECEx /UL 
Certification

Ex - Zone 1 and Zone 2
USA - Class 1 Div 2 (C1D2)

Ingress Protection IP66

Power Source Battery (optional 24V DC or 110V AC)

Communications Wireless: Cellular/WirelessHART/LoRa

Manual data transfer: BLE Tablet / USB

CR Node (electronics)

Cloud / On-Premise 

Visualisation & Analytics 

Dashboard

Sensor Types
Moisture
Corrosion 

Sensor Length Up to 100 m (per node)

Temperature Range (°C) - 190 to +300 °C

Sensors

Electronics

Software

Unique Benefits:

• Long Range/Spatial coverage

• Flexible & Easy Deployment

• Decision management

CUI Risk Monitoring system with Moisture and Corrosion Sensing



Optimisation of CUI Risk and Inspection Scoping
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Deploy

System 
Installation

Hardware and 
Software

Remote 
Monitoring

Detection and 
Localisation

Monitor

Risk 
Analytics

Software 
modules

Predict

Inspection
Scoping

Inspection only when 
and where needed

Act

Signals localised on the 

asset

Localised

Medium 

Risk

Identify 

Site 
Survey 

Select assets with 
high risk

Reduce Risk (RBI API 581) Optimise Inspections+



Dryer Monitoring Solution – Risk Reduction
INTERMITTENT TEMPERATURE SERVICE
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Dryer (Molecular Sieve absorption)

ROI

61% Savings

Problem
• High CUI risk in Dryers in a petrochemical plant leading to 

proactive inspection costs

Asset Type
• Molecular Sleeve Dryer

• Cyclical temperatures (-25 DegC to 180 DegC)

• Foamglas insulation

Solution
• 2 units of CUI monitoring system for a dryer

Outcome and Benefits
• Risk Reduction in RBI (High to Medium)

• Inspection frequency to increase from 5 yrs to 7 yrs

• 1 month extra production + saving of ~$100k in an inspection cycle



Column Monitoring Solution – Inspection optimisation
PRODUCTION COLUMN CORROSION MONITORING TO INSPECTION WHEN AND WHERE NECESSARY
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ROI

55% Savings

Problem
• High scaffolding + labour costs of > $1M

• Regulatory requirements & proactive inspection cycles of 6 years

Asset Type
• Production Column

• CUI temperature range zones (90 DegC to 180 DegC)

• Hot insulation and no coating

Solution
• 2 units of CUI monitoring systems

Outcome and Benefits
• Risk Reduction in RBI (Very High to High)

• Inspection optimisation to zones only with risks

• Scaffolding to rope access leading to cost savings
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The Business Case



CR Savings and Benefits – example
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Unscheduled Shutdown Inspection and Maintenance Operations

HSE Risk Increase 

Inspection 

cycle

MRO

material 

(early 

detection)

POB Increase 

Uptime

10% to 

30%

30% to 

50%
$$M

Net zero

10% to 

20%
40% to 

60%
20% to 

30%

Inspection 

cost

40% to 

60%

Financial 

Risk

(LOPC)

$$M



Example ROI - A PLANT WITH ~$3.5M ANNUAL CUI COST
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2 nos 2 nos 8 nos 20 nos

Storage 

Tanks
Columns Pressure 

Vessels

Critical 

Pipelines
(100m unit)

General 

Pipelines
(100m unit)

200 nos

77% 

Savings

79% 

Savings

76% 

Savings

71% 

Savings

63% 

Savings

$200K

Savings

$215K

Savings

$235K

Savings

$490K 

Savings

$1.25M 

Savings

Net 61%

Savings

$2.1M

Savings pa

Inspection

Tasks
No 

Monitoring

With CUI 

Monitoring

Scaffolding

Per year
$1.5M $0.48M

Insulation

Per year
$1.3M $0.42M

Other Costs

Per year
$0.7M $0.23M

CR cost Nil $0.27M

TOTAL CUI COST $3.5M $1.4M

Net Saving Nil $2.1M

Net Saving % 61%
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IIOT and Monitoring

Data Driven 
Risk

Optimised 

Maintenance

Less human 

intervention

Reduced assets  

Risk

Early 
Detection

Reduced 

unplanned 

Shutdowns

Leak 

Prevention

Reduced 

maintenance cost

PREVENTION
PREDICTIVE

MAINTENANCE

Benefits of IIOT For Predictive Corrosion Management

COST RISK
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• New infrastructure in the era of Industry 4.0

• Predictive Maintenance - A big opportunity

• Industrial IOT - Enabling Predictive Maintenance

• Predictive Corrosion Management is a big IIOT application

• CUI Monitoring examples and case studies

Summary  



Thank You

Q & A


