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Asset Integrity Management

Objectives:

Maintain safety and 

reliability

Optimize maintenance cost

Extend asset life

Ensure regulatory 

complianceAsset Integrity 

Management ensures 

continued safe, reliable 

and compliant 

operation of assets in a 

densely populated 

urban environment.

AIM is a systematic 

process to ensure that 

assets perform their 

intended function 

efficiently and safely 

throughout their 

lifecycle.
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Scope of 

AIM for 

CGDs 

High-pressure 

Steel Pipelines 

(~19 bar)

PE Distribution 

Mains and 

Service Lines

DRS, MRS

CNG Stations

Valves, CP 

Systems and 

Instruments

Supervisory 

Systems – 

SCADA, GIS, 

Integrity 

Databases
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Regulatory and Standards Framework for 
Asset Integrity in CGD

• Technical Standards 

and Specifications 

including Safety 

Standards(T4S)

• Integrity Management

System

PNGRB 

• Integrity Management 

of Gas Pipelines

ASME 

B31.8S 

• CP Standards

NACE 
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Challenges for CGD:

Administrative

• Third-Party Activity

• Encroachment and Restricted 

Accessibility

• Data Gaps from Early Network 

Stages

• Space Scarcity (Inter-distances)
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Challenges for CGD 

Networks:

Technical

• Reduced CP Current Reach

• Electrical Interference

• Coating Damages

• Quality of Work execution in PE and 
Steel Networks

• Non-piggable pipelines
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Asset Integrity Framework for CGD

Policy & Strategy – Corporate Commitment to Integrity

Risk-Based Approach – Identify and Prioritize Threats

Review & Improvement – Lessons Learned and Continuous Improvement

Mitigation & Maintenance – CP Upgrades, Coating Repair, Pipeline Replacement

Integrity Assessment – CP, DCVG, CAT, CIPS, etc.
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Asset 
Integrity 

Management

in

Matured CGD

Regulatory 

and Standard 

requirements

Guiding 

Documents

Risk 

Assessment 

and 

Management

Inspection 

and 

Monitoring

Data 

Management

Maintenance 

and Repair

PNGRB, NACE, ASME 

Asset Integrity Policy, Safety Case, Maintenance Philosophy, Integrity 

Management System, Safety Critical Elements Identification 

HAZOP, QRA, HIRA, MOC

Regulatory External and Internal Audits, Risk Based Audits and Inspections

Geographic Information System

Safety Critical Elements Identification, Performance Standards, Maintenance and Monitoring 
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Asset Integrity 

Policy

Safety Case

Maintenance 

Philosophy

Code of 

Practice/Stand

ard Operating 

Procedures

Reference 

Documents 

and Checklists

Integrity 

Management 

System

Safe Control 

of Operations 

(MOC, NRO 

etc.)

Developing Documented Systems

Asset Integrity Management in Mature CGD Networks 9



Integrity 
Assessment 
Techniques

Remote Cathodic Protection 

(CP) Monitoring Systems

Direct Assessment (ECDA and 

ICDA)
AC/DC Interference Surveys

GIS-based Integrity Mapping

Periodic Pipeline Thickness 

Monitoring  and Corrosion 

Rate Calculation

DCVG and CIPS Surveys for 

Coating Health
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Best Practices: Asset Integrity

Non-Routine Operations

• For high risk non regular operations

• Written and approved procedure

• Risk Assessment by Cross functional team

• Hot tapping, CNG RO Commissioning, diversion etc.

QRA and HAZOP

• QRA for Steel Pipelines, CNG Stations, CGS Terminals 

and DRSs

• HAZOP for compressor makes, dispenser makes and 

DRS/MRS makes 

AC/DC Interference Analysis (Special Study)

• Preliminary Survey and data Collection

• Software Modelling and Hotspot Identification

• Result Validation

• Remedial Measures

• Monitoring

Asset Integrity Management in Mature CGD Networks 11



Purpose:

Work resulting from change requests not to 
commence until formal process of:

• Initiation

• Review 

• Approval 

Management of Change

Pre-Assessed 

Change Requests

Non 

Pre-Assessed 

Change Requests

• Raise request

• Implement pre-

recommended 

control measures 

(MOC Matrix)

• Submit evidences

• MOC Closeout

• Review on regular 

interval

• Raise request

• Formulation of Risk 

Review Committee 

• Formal Risk 

Assessment

• Implement control 

measures

• Submit evidences

• MOC Closeout 

• Review on regular 

interval 

Portal Based Approval for MOC:

• Dedicated Portal

• Efficient approval process

• Ease in data retrieval

• Reduced paperwork

Best Practices: Asset Integrity
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Risk-Based Inspection (RBI)

RBI APPROACH FOR PRIORITIZING ASSETS BASED 

ON LIKELIHOOD AND CONSEQUENCE OF FAILURE 

AND CRITICALITY FOR CGD OPERATIONS

PARAMETERS CONSIDERED: ASSET AGE, MATERIAL, 

CP HISTORY, LEAK DATA, AND PUBLIC EXPOSURE
ENABLES OPTIMIZED INSPECTION INTERVALS AND 

MAINTENANCE PLANNING

Best Practices: Asset Integrity
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Best Practices: 
Quality Assurance

• Hydro-testing of steel pipelines & steel valves

• Welding qualifications-WPS, PQR, WQT, EQT 
etc.

• Specialized trainings through experts-EF, 
coating etc.

• Radiography film interpretation and digitization

• QA Technical audits-MP/LP/GI/Steel etc.

• Pre-commissioning Audits-Steel P/L and CNG 
Stations
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Best Practices: 
Geographic 
Information System

• Mapping of entire network on GIS

• 100% uptime for GIS application

• GIS access to field engineers

• Nil porting lag

• Interdepartmental GIS Training
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