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• Pipeline integrity management primarily relies on inspection-focused strategies. 
• While inspections provide very valuable information about the pipeline's physical condition, continuous 

corrosion monitoring & control offer additional benefits by:
o Detecting early warning signs of potential issues beyond periodic inspections.
o Identifying ahead of time and make proactive decisions that will positively affect the overall integrity of 

a pipeline.

Introduction
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Case 1 Case 2

Pipeline was leak and was immediately shut down for 
repair. The leak causes oil spill. Cost impact including 

replacement, repair and revenue deferment

Pipeline was found leak in due to corrosion at risers. 
The leak results in >5mmscf/day of gas release. 

Rectification activities took >5 days. 

Can these Loss have been prevented with Optimum Corrosion Management Strategies and Plan?

Case for Change
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• PETRONAS introduced PETRONAS Corrosion Management Program for Pipelines (PCMP-PL©) to manage 
pipeline integrity effectively. 

• PCMP-PL aim to strike a right balance between inspect and control strategies by focusing on high-risk damage 
mechanisms while reducing efforts for lower-risk threats. 

• For each damage mechanisms (DM), PCMP-PL recommends the appropriate strategies including the Integrity 
Operating Window (IOW) and appropriate actions to be taken in the event of deviations from these limits.

Riser External Corrosion CO2 Corrosion MIC (SRB) Erosion External Corrosion 
(Subsea) 

Very High High Low Medium Low

Highly extensive 
inspection & monitoring 
activities. May require 

other mitigation actions 
(repair, maintenance etc.)

Extensive inspection & 
monitoring 

Minimal or no inspection 
& monitoring activities

Opportunity to optimize 
inspection & monitoring 

activities

Minimal or no inspection 
& monitoring activities

Pipeline

PCMP-PL©
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The PCMP-PL© able to ensure:

All critical corrosion control mitigation & monitoring activities are 
included in CMP

Planned monitoring activities addressed the risk factor

Provide basis for planned/recommended CMP activities

Consistent CMP recommendation for all involved pipeline

Recommend monitoring limit (e.g., IOW) and action to be taken in 
the event of deviations from IOW.

Optimize
Planned 

activities are 
optimized to 

achieve Risk at 
ALARP

Compliance
Planned activities 

are executed

Achieving best-in-class CMP with PCMP-PL©

Effectiveness
Planned activities 

deliver desired 
result
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PCMP-PL© Methodology (1/4)

Register the Asset Data
(Sectionalization) 

Assessment & Planning

a) Corrosion Assessment 
(DM & Susceptibility 
Identification)

b) Corrosion Risk 
Assessment (i.e., PoF 
& CoF)

c) Evaluate the 
Recommended 
CMMP & IOW

Select & Optimize CMMP, IOW & 
Deviation Response

IOW Data Input & Analysis
(Execution of PCMP-PL) 

Configure Tracking Scheduler for 
effective execution via auto 

notification

Start

PCMP-PL© library covers all major damage 
mechanism. CMMP & 

IOW 
Accepted?

Yes

No

Analytics Tool for Compliance, 
Performance Monitoring & CMP 

Optimization

End

PCMP-PL© execution progress flow.
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PCMP-PL© Methodology (2/4)

PCMP-PL© provides clear basis for typical scenarios to identify the severity level & mitigation action 

Severity/Risk Generic and Typical Scenario Typical Action

Very High

• Defect exceed code & standard limit
• For age related DM, very short (<1 year) remaining life
• For non-age related DM, damage has been detected or 

prolong exposure to severe condition.

• Require urgent (within 1 year) and immediate mitigation 
actions

• Inspection and monitoring usually no longer effective to 
mitigate the risk

High

• Significant defect that is approaching code & standard limit
• For age related DM, short (<3 years) remaining life
• For non-age related DM, exposed to severe condition during 

normal operation

• Perform control & monitoring to reduce the risk to 
acceptable level (Medium or low)

• More frequent Inspection and monitoring important to 
ensure effectiveness of corrosion control and minimal 
excursion to IOW.

• Require detail assessment to determine best mitigation 
action (e.g., repair method) and time

Medium
• For age related DM, remaining life > 3 years
• For non-age related DM, exposed to severe condition during 

upset condition

• Apply ALARP principle
• Rely on inspection and monitoring.

Low
• No or insignificant defect found
• For age related DM, remaining life > 10 years
• For non-age related DM, not exposed to sever condition.

• Minimal inspection and monitoring is required.
• Accept & Monitor
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PCMP-PL© Methodology (3/4)

Recommended Corrosion Control & Monitoring 
Activities & Frequency

Recommended Integrity Operating Windows (IOW) & 
Deviation Response
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PCMP-PL© Methodology (4/4)
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PCMP-PL© Digital Solutions

Leverage digitalization to manage in-service pipeline integrity 
via Risk-Based Integrity Operating Window (IOW) 

development and implementation.• Inconsistent approach & 
methodology leading to 
non-optimized CMP

• Time consuming & requires 
extensive data collection, 
repetitive and redundant work

• Standardized 
methodology 
leveraging 
PETRONAS’s 
experience

• Optimize resources 
and reduce cost of 
CMP deployment

• High reliance on labor-intensive 
work process 

• Document & data is stored in 
individual/local server and not 
readily accessible 

• Execution is not or manually 
tracked leading to compliance 
issue

• Interfacing with
 i-PIMS, SAP, PI 
and LIMS to 
increase 
automation.

• Online database with cloud system accessible online, 
anywhere

• Automatic notification and status tracking status via 
email

• IOW data and CMP KPI is not 
consistently analyzed & tracked

• Data is not leveraged to 
optimize future monitoring plan

• Built-in analytics 
• Benchmarking of 

performance to
encourage best 
practice sharing

Digital Cloud 
Platform

Secure and accessible 
from everywhere & 

anytime

Risk-Based 
Clear and standardize 

methodology for 
optimized strategy

Automated 
Improve efficiency by 

reducing manual 
process for 

development, 
implementation of 

CMPKnowledge 
Driven

CMMP optimized base 
on PETRONAS best 
practices & lesson 

learnt

Analytics
Built-in analytics for 

compliance and 
performance 
monitoring

Integrated
Linked with other 
system including 

i-PIMS, SAP, PI and 
LIMs

by MCI i-Assure
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Case Study 1 – Loss of Opportunity for Proactive 
Prevention

Construction Year 0
Commissioning

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Corrosion Inhibitor (CI) is injected but availability, dosage and 
performance is not consistently monitored and analysed

No Significant Findings 55% Metal Loss!

RCA Findings
1. CI dosage has not achieved as per intended design requirement
2. CI residual monitoring was not part of monitoring program; 

hence no monitoring is conducted.
3. The corrosion threat also contributed by not having the specified 

CI availability for the pipeline
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Case Study 2 – Operational Pigging (OP) Frequency 
Optimization

Open

Why we need to perform Operational Pigging (OP)?

Routine pigging of pipelines is implemented to maximize operational throughput, ensure 
continuous operation and remove debris or deposits (liquid or solid) that may restrict 

flow, induce corrosion growth or prevent the effectiveness of integrity chemical 
application such as Corrosion Inhibitor, Biocide or etc.

Extract of PCMP-PL Guideline on OP

Severity Damage 
Mechanisms

Recommended 
OP Frequency

Very High MIC Weekly

High
MIC Every 2 weeks

CO2 Corrosion Every 3 months

Medium
MIC Monthly

CO2 Corrosion Every 6 months

Example of OP Optimization Results
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Summary

Open

• Superior corrosion management program is critical to ensure integrity of asset.
• Aligned with digital transformation agenda, PCMP-PL© is currently available at online platform that automates, 

standardizes, and simplifies the pipeline CMP lifecycle. 
• This digital transformation for CMP includes key features such as a secure and accessible in cloud platform, a 

risk-based approach for optimized strategies, automation to reduce manual processes, knowledge-driven 
optimization based on best practices, and built-in analytics for compliance and performance monitoring.
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