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INTRODUCTION

ÁThe rapid growth of business all over the India

requires increasing hydrocarbon transport

capacity which requires special attention towards

its safety for uninterrupted supply

ÁA pipeline is actually a system of equipment

designed to allow material to flow continuously

from one location to another with a proper safety in

operation.

ÁWith sophisticated technologies providing

increased applications, pipelines are gaining

advantage over other means of transport due to

economic and safety considerations.



KEY FEATURES ON IMS

Á IMS ensure the integrity of the CGD network by

employing various techniques to address the likely

cause of threat to the system and their mitigation . The

IMS regulations follow the system of schedule for

addressing specific issuespertaining to IMS.

Á These regulations shall apply to all the entities laying,
building, operating or expanding city or local natural

gas distribution networks .

Á These regulations shall cover all existing and new city
gas distribution networks including sub-transmission

pipelines, city gas station, distribution mains and piping

facilities downstream of inlet isolation valve of city gas

station including consumer meter for commercial or
industrial customer and up to the final isolation valve

including connecting hose to gas appliances for

domestic consumer .



The objectives of IMS regulations 

1.Evaluating the risk associated with city gas 

distribution networks and effectively 

allocating resources for prevention, detection 

and mitigation activities.

2.Improving the safety of city gas distribution 

networks so as to protect the personnel, 

property, public and environment.

3.Bringing more streamlined and effective 

operations to minimize the probability of CGD 

network failure.



CODES AND STANDARDS
This Code is specifically designed to provide the operator with the information 

necessary to  develop and implement an effective integrity management 

program utilizing proven industry  practices and processes.

ÁASME B 31.8S :Managing System Integrity of Gas Pipelines.

ÁPNGRB (Integrity Management System for Natural Gas Pipelines),

Regulations 2012

ÁPNGRB (Integrity Management System for City Gas Distribution Netowrk),

Regulations 2013

ÁAs per the IMS regulations issued by PNGRB, it is mandatory for all the 

operating and authorized CGD entities to conduct IMS compliance audits at 

an interval of every three (03) years



REGULATORY REQUIREMENT

Governing Standard:

1. ASME B31.8:  Gas Transmissions and 

Distribution Piping Systems

2. PNGRB Guideline : (T4S) Technical 

standard and specification including 

safety standards for Natural Gas 

Pipeline

3. API 1104 : Standard for Welding of 

Pipelines and Related Facilities

4. API 1109 : Specification for Pipeline 

route Marker

5. API 1102 : Crossing of Rail tracks & 

Highways

6. ASTM E 94:  Radiographic Test

7. API 1110: Hydrotesting



The most common definition of risk is a relationship of the 

probability of an incident occurrence and the 

consequence of that occurrence. 

This can be written as follows .

R = P X C  

where R denotes risk, P, probability, and C, 

consequences .

It is observed from the above equation that there are only 

two components to risk, the probability and the 

consequences.

What is risk é.



Probability is defined as how likely is it that the risk will 

occur? Or in other words, what are the chances of 

failure? 

What is consequenceé. 

The result of the failure is defined as consequence. 

Example : A pipeline failure close in proximity to areas 

of high density population or near a school, hospital, 

or any other public places can cause an explosion 

and fire with a considerable loss of life and damage 

to properties.

What is probabilityé. 



RISK ASSESSMENTMETHODOLOGY
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RISKASSESSMENT

ÅPipeline sections may be prioritized for
integrity assessment based on severity of
composite risk due to all threats.

ÅThe composite risk value for particular
pipeline section is product of relative
likelihood of failure and consequences
altogether due to all applicable threats.
Risk priority shall be established for
pipeline sections observed with high risk
to organize the integrity assessment.

ÅThe risk may simply be categorized as
high, medium, low (or 1, 2, 3) or larger
range, to differentiate the priorities
among various sections.

Risk Result



RISKASSESSMENT
The risk assessment is continuous and repetitive process. Risk assessment shall be carried
out at least every year by pipeline operators incorporating and updating the recently captured
data in risk model such as :

a) Increase in Operating Pressure, average temperature/dew point of gas, water content in  
gas beyond acceptable limits.

b) Changes in Right of Use conditions like development of encroachments, increase in 
third  party activities/ population density, major washouts.

c) Pipeline Leak/rupturehistory.

d) Addition of new /expansion of the existing railway/road/waterway crossings.

e) Changes to pipeline cathodic protection levels due to external interference problems.

f) Any other issues which may affect the integrity of pipeline.

g) The results of previous integrity assessments.



RISK ASSOCIATED WITH PIPELINES

ÁHydrocarbons are highly flammable

substance, transported through

pipelines at high pressure  

through highly populated area
or through areas of high 

environmental sensitivity.

UVCEJet

Fire

Flash  
Fire

Delay  
Ignition

ToxicityPool

Fire



Unconfined Vapor Cloud Explosion 

(UVCE)

When a flammable vapor is 

released, its mixture with air will 

form flammable vapor cloud. If 

ignited, the flame speed may 

accelerate to high velocities and 

produce significant blast 

overpressure.



PIPELINE-INCIDENTS



IMS COMPONENTS
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Performance Plan

Communication Plan

Management 

of  Change

Quality Control Plan

Å Internal Data Gathering, Review & Integration

Å Threat Identification

Å Consequence & Impact Analysis

Å Risk Assessment
Å Integrity Assessment
Å Mitigation& Response

Å Update, Review & Integrate

Å Identifying and maintaining the documents
required

Å Defining roles and responsibilities
ÅReviewing of Integrity Management Plan
Å Training and awareness
Å Periodic internal Audit

Å Documentation of corrective actions taken or
required to be taken to improve the integrity
management plan or quality plan.

INTEGRITY MANAGEMENT PROGRAM



PERFORMANCE MEASUREMENT

Performance measures serve as a tool for evaluating the success of the
pipeline Integrity Management System. The performance measures have been
developed as a method to gauge the extent to which the pipeline Integrity
Management System goals have been met.

Goals Performance Measure

To maintain pipeline Pipe-to-Soil  Potential

(PSP) within acceptable limits

PSP Level

Execution of In-line Inspection pigging As applicable

Leakage and ruptures Number

Development, Training and Awareness  

programmes

Number of training and  

awareness programmes  

conducted in a year

No Right of Use encroachments Number of encroachments



PERFORMANCE MEASUREMENT

In addition to the above performance measures, the pipeline Integrity System 
Monitoring  Report includes the following:

Å Patrolling Inspected vs. Planned.
Å Key Integrity issues such as encroachments, restoration, constructional deficiencies, 

mitigation  plan and any operational issues.
Å The number of Integrity Management System required activities completed.
Å The number of defects found requiring repair or mitigation.
Å The number of leaks reported.

For performance measures relating to damage events, the following points are 
documented in the Operatorôs Damage PreventionReport:

Å The number of third party damage events and near misses.
Å The number of pipeline hits by third parties due to lack of notification.
Å Patrollingreports what ever applicable.



MANAGEMENT OF CHANGE
Prior to implementation of any changes to
pipeline system, a systematic process shall be
adopted to ensure that prospective changes
(such as design, operation, or maintenance)
are evaluated for their potential risk impacts to
pipeline integrity including impact on
environment. All natural gas pipeline operators
shall define a management of change plan in
integrity management programme to at least
address the following:

a) Reason for Changes
b) Authority to approvechanges
c) Analysis of implications (threat and 

risk  analysis)
d) Documentation
e) Communication of changes to affected

parties



MAJOR CHALLENGES:

1.Constructional challenges

2.Operational Challenges

3. Maintenance & Safety 

challenges



CONSTRUCTIONAL CHALLENGES:

1.Confined Space:Limited space to lay the pipeline, non availability of dedicated 

corridor for CGD pipeline, enough space is not available to construct pipeline 

assets like valve chamber and SV station 

2.Utility Unconformity : Foreign agencies are not aware about their utility and gets 

damage during excavation work, which plays a vital role for delaying CGD work 

and financial losses

3.Local Influence: Residents create trouble to excavate in front of their premises 

4.Statutory issues: Land owing agencies takes much time to issue permission  for 

CGD work 

5.Contractor Issues: a: Lack of Resources

b: Knowledge

c: Machinery

d: Inconsistency of work



OPPERATIONAL CHALLENGES:

1. Training inadequacy: Contractual man power  are 

not stable at their work, attrition ratio is high, 

which effects the smooth operation

2. LCV HCV Accidents: Risk involved in transportation of 

CNG  meet road accident in operation of DB setups

3. Third Party Damage :Casual approach of third party 

CGD network are always at risk

4. Negligence by Vehicle owner: For not testing 

the cylinder & maintenance on time



MAINTENANCE & SAFETY CHALLENGES:

1. Valve Chambers on road:Sometime people park vehicle on valve 

chambers which damages chamber and also restricts  schedule 

activities and emergency handling of valves if arises.

2. Signal Interference :Due to several buried utilities, pipeline locator shows 

inaccurate data 

3. Lack of space for SV station : Remains at risk to hit by vehicle at any 

moment 

4. ABD : Due to urbanization  ABD of network becomes obsolete and 

requires frequent update of ABDõs

5. Damage of assets : Notorious elements keep destroying assets like 

markers ,TLP and valve chambers

6. Emergency response : Due to heavy traffic in peak hours  emergency 

response time increases



One of Murphyõs famous law 

states that ò left to themselves, 

things will always go from bad to 

worse.ó

Edward Aloysius Murphy Jr.

(January 11, 1918 ðJuly 17, 1990) was an American aerospace 

engineer who worked on safety -critical systems.



PIPELINE INTEGRITY 

&  

Solutions



What is Pipeline Integrity ?

Definition of Pipeline Integrity -

ÅñAbility of a pipeline to contain the 
product in required circumstancesò



Safe operations

Customer satisfaction

Profit  maximization

Environment protection

Good company reputation

Why Pipeline Integrity is required ?



Causes for Gas Pipeline Failure



ÅProper Planning

ÅSound Design

ÅRight Material Selection

ÅGood Construction Practices

Pipeline Integrity Management

ÅIdentifying potential pipeline threats

ÅGathering, reviewing and integrating data

ÅCarrying out risk assessment

ÅCarrying out integrity assessment

ÅMonitoring & Maintenance to ensure Pipeline Integrity

Integrity Management Plan

Pipeline Integrity Management Plan



First step in managing integrity is identifying 
potential threats to pipeline  integrity.

Conditions likely to increase the risk of 
pipeline failures are referred as threat.

Each root cause represent threat to pipeline 
integrity.

Threats are identified by operator on segment 
basis.

Integrity Threat Identification



PIPELINETHREATS

Time-Dependent

External corrosion

Internal corrosion

Stress corrosion cracking

Stable

Manufacturing-related defects

Welding/fabrication related

Equipment

Time-Independent

Third party/mechanical damage

Incorrect operationalprocedure

Weather-related and 
outside  force

Å Defective Pipe Seam

Å Defective Pipe

Å Defective pipegirth weld

Å Defective fabrication weld

Å Wrinkle bend or buckle

Å Stripped threads /broken pipe
/coupling failure

Å GasketO-ring failure

Å Control/relief equipment malfunction

Å Sealpump packing failure

Å Miscellaneous

Å Damage inflicted by first, second or
third party (instantaneous /immediate
failure)

Å Previously damaged pipe (delayed

failure mode)

Å VandalismÅ Weather related

Å Lightening

Å Heavy Rains or Floods

Å Earth Movements


