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Introduction

= The distribution networks would enable the supply of cleaner cooking fuel (like,

PNG) to households, industrial & commercial units as well as transportation fuel
(like, CNG) to vehicles.

= The use of Natural gas In the transport sector has contributed significantly in the
control pollution due to vehicular exhaust emissions.

= Apart from this, natural gas as CNG, has been able to replace high priced
hydrocarbon commodity like petrol and diesel, further helping the country to
reduce oil imports.



Risk associated with CGDs

= Hydrocarbons are highly flammable ‘
substance, transported through City Gas
Distribution Networks at pressure often
close to centres of high population or
through areas of high environmental

sensitivity.




Codes and Standards

= PNGRB (Integrity Management
System for City Gas Distribution
Networks), Regulations 2013

These regulations shall apply to all the
entities laying, building, operating or
expanding city or local natural gas
distribution networks.




Integrity Management System

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 gate
station (inclusive of primary, secondary and tertiary networks) including consumer meter for commercial or
industrial customer and up to final isolation valve including connecting hose to gas appliances for domestic
consumer:

Obijectives:

PIM LIFECYCLE

« Evaluating the risk associated with city gas SR
distribution networks and effectively allocating —
resources for prevention, detection and mitigation
activities;

 Improving the safety of city gas distribution
networks so as to protect the personnel, property,
public and environment;

« Bringing more streamlined and effective operations
to minimize the probability of CGD network failure.




Deviation and Shortfall

In case of any deviation or shortfall in achieving the implementation [schedule and compliance]
of integrity management system as specified in these regulations, the entities shall be liable to
face the following consequences, namely: -

The entity is required to complete each activity within the specified time limit and if there
IS any deficiency In achieving in one or more of the activities, the entity shall submit a
mitigation plan [with time schedule and make good all short comings within the time
schedule and where the entity fails to complete activities within the specified time
schedule, relevant penal provisions of the Act shall apply];

In case the entity fails to implement the integrity management system, the Board may issue
a notice to such defaulting entity allowing it a reasonable time to implement the provisions
of integrity management system and If the entity fails to comply within the specified time,
the relevant provisions of the Act and regulations shall apply.



Brief of Schedules

Schedule 1 Objectives of Integrity Management System
Schedule 2 Introduction to the Integrity Management System
Schedule 3 Description of CGD Networks

Schedule 4 Selection of appropriate Integrity Management System
» Performance Based
» Prescriptive Type
A prescriptive of Integrity Management System mandates the implementation of an
established process for addressing the risks, their consequences and proven methods for
mitigation

Schedule 5 Omitted during Amendments 2020

Schedule 6 Designing applicable Integrity Management System for the CGD Network

Schedule 7 Approval of Integrity Management System

Schedule 8 Implementation Schedule of IMS

Schedule 9 Review of Integrity Management System

Schedule 10 Adequacy of Manpower positioned at different stage of Project




IMS Components

Quality Control Plan (6.5)




Integrity Management Plan

Gathering, Reviewing and Integrating Data

Identifying potential pipeline

Impact by threat (6.1.3)

NO

NO

(6.1.1)
v

Review assumptions used in Risk
Assessment

v

Is risk assessment due or warranted based on

review of assumptions?

YES




Pipeline Threats

External corrosion

Defective Pipe Seam

Defective Pipe

* Defective pipe girth weld
Defective fabrication weld
e Wrinkle bend or buckle

Stripped threads /broken pipe /coupling
Stress corrosion cracking failure

Internal corrosion

Time-Dependent

Manufacturing-related defects « Gasket O-ring failure
 Control/relief equipment malfunction

 Seal pump packing failure

Welding/fabrication related Miscellaneous

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

Previously damaged pipe (delayed
failure mode)

e Vandalism
Rat Bites

« Weather related * Electric Arcing

Third party/mechanical damage

Time-Independent

Incorrect operational procedure

Lightening « Joint Failure (PE)

Hydro Technical e AC or DC Interference

Weather-related and outside force Earth Movements

Besides the above, certain other threats may be applicable based upon the land pattern: i. Creek area effects, ii. Muddy land
effects & iii. River bed movements



Integrity Management Tools




Risk Assessment

* For example, a consequence rating of scale 1to 4, 1to5o0r 1to 6
may be applied to each category (impact on people, environment,
financial and business loss value and legal consequences), and from
amongst these, the highest rating may be taken as the consequence
rating under consideration. As an example, impact on people may be
characterized as minor or major injury, single fatality, multiple
fatalities etc. In the same way, business loss may be characterized in
terms of increasing monetary impact. The rating shall be ascending
for increasing impact.

Consequence

Probability

A company should carry out the following activities as part of risk assessment -

(a) Carry out Cathodic Protection system and CP adequacy survey for distribution pipelines and categorize
the anomalies detected on the basis of risk levels;

(b) Carry out periodic analysis to determine the level of risks to assets (as an input to asset replacement
activity);

(c) Risk analysis and assessment for all reported asset-related incidents and findings (including incidental
steel pipeline and MDPE exposures, or excavation);

(d) Prepare, maintain and update a register of known risks to assets, including their risk rating.



Risk Assessment

Prioritization usually involves sorting risk ratings in decreasing order. For initial efforts and screening
purposes, risk results could be evaluated simply on a “high—medium-low” basis or as a numerical value.
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Responses and Mitigations

This section covers the schedule of responses to the indications obtained by inspection, repair
activities that can be affected to remedy or eliminate an unsafe condition, preventive actions
that can be taken to reduce or eliminate a threat to the integrity of a CGD Network, and
establishment of the future inspection intervals. Such responses may be iImmediately
Implemented, scheduled over a period of time or the system may be simply monitored based on

the inspection outcome.

Inteqrity assessment results
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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 Level
(PSP) within acceptable limits

Execution of In-line Inspection pigging As applicable

Leakage and ruptures Number
Development, Training and Awareness Number of training and awareness
programmes 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:

« Patrolling Inspected vs. Planned.
« Key Integrity issues such as encroachments, restoration, constructional deficiencies, mitigation plan

and any operational issues.
 The number of Integrity Management System required activities completed.

* The number of defects found requiring repair or mitigation.
e The number of leaks reported.

For performance measures relating to damage events, the following points are documented in
the Operator’s Damage Prevention Report:

« The number of third party damage events and near misses.
« The number of pipeline hits by third parties due to lack of notification.
 Aerial surveillance and patrolling reports.



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 approve changes

c) Analysis of implications (threat and risk analysis)
d) Documentation

e) Communication of changes to affected parties



Communication

The CGD entity shall develop and implement a communications plan in order to
keep

 appropriate company personnel,
* jurisdictional authorities, and
* the public informed about their integrity management efforts and the results

of their integrity management activities. The information may be communicated as
part of other required communications.



Schedule 7: Approval of IMS

A CGD networks Integrity Management System is a management plan in the form of a
document that explains to operator s employees, customers, regulatory authorities and all
those who will be directly or indirectly affected by our activities, how the operator and its
assets are managed, by stating:

« who Is responsible for each aspect of the asset and its management;

« what policies and processes are in place to achieve targets and goals related to ensuring
Integrity of the assets;

* how they are planned for implementation;

* how Integrity Management System performance is measured and,;

* how the whole system is regularly reviewed and audited.

The document shall be agreed at Board level of the entity, periodically reviewed and
updated, and all levels of management comply with its contents. Necessary awareness shall
also be created within and outside the company regarding benefits to the society for up
keeping of the CGD Network system for all times to come.



Schedule 8 — Implementation Schedule

Compliance with Petroleum and Natural Gas Regulatory Confirmation to be submitted to PNGRB
Board (Technical Standards and Specifications including along with submission of approved IMS
Safety Standards for City or Local Natural Gas Distribution document.

Networks) Regulations, 2008

Preparation of Integrity Management System documentand 1 year from the date of first gas
approval by Head of Operation or Maintenance team of the commissioning of the GA*

entity.

Conformity of Integrity Management System document 3 months from the approval by Head of
with regulation by TPIA authorized by Petroleum and Operation/ Maintenance of the entity.

Natural Gas Regulatory Board.

Approval for implementation by the Board of the entity for Within 3 months from the conformity
the first time and approval of subsequent periodic review by assessment by Third Party Inspection Agency
CEO or Full-time Director of the entity (TPIA).

Start of Implementation Immediately after approval at Sr. No. 4 above
Submission of Integrity Management System document to 1 month from the approval as mentioned at
Petroleum and Natural Gas Regulatory Board Sr. No. 4 above.

Submission of Compliance Statement to Petroleum and Shall be submitted every year to Petroleum
Natural Gas Regulatory Board and Natural Gas Regulatory Board




The integrity of City Gas Distribution Networks is achieved through
continuous efforts at all stages to ensure that pipeline is designed,
commissioned, operated and maintained as per stipulated codes,
standards and guidelines.

Thanks



