—PIL

Pipeline Infrastructure Limited

Maximizing Efficiency and
Safety

Subrata Banerjee & Bishnu Mishra
28t June 2024



Speakers Profile —PIL

Pipeline Infrastructure Limited

Head Pipeline Operations Centre,
CGM - Pipeline Infrastructure Limited (PIL)
BEE, BOE

Experience for 17 Years in NG Pipeline Operations/measurements.
11 Years — Thermal and GT based Power Plant Operation

Subrata Banerjee
PIL

Lead MPOC

Sr. GM - Pipeline Infrastructure Limited (PIL).

BTech (Inst)

Experience for 17 Years — NG/ Liquid Ethane Pipeline Operation and
measurement.

Bishnu Mishra
PIL

Private & Confidential 2



Content

01

A Brief on PIL
Pipeline

02

Requisites of PIL
Pipeline Operations
and Control

03

—PIL

Pipeline Infrastructure Limited

Digitalization at PIL
— Whole pipeline
perspective

04

Enhanced planning
and analysis with
PAS

05

Enhanced Pipeline
Integrity control

06

Digitalization in
GTC operations

07

Supporting tools of
POC

08

Digitalization in Gas
Measurement

09

Technological
Advancement



Brief on PIL Pipeline =1°]| K

Pipeline Infrastructure Limited
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Trunk Pipeline Length ~1,375 KM '
Trunk Pipeli i .
r.un ipeline Outside DN 1200 (48 inch)
Diameter
Cumulative Length of ~ 108 KM
Interconnects
Diameter of Interconnects 20” to 30 ey “ ""... o B
Design/Authorised Throughput 85 MMSCMD 2 S ,ﬁ.. :;m
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External Anti-Corrosion

Coating Three Layer Polyethylene ® 11 CS (compression power >900 MW)

No. of Compressor Stations * State of the art features - low emission control, better operational
(CS) 11 efficiency

No. of Mainline Block Valves * 2(24X7) Pipeline Operation Centers, at Navi Mumbai and Hyderabad
and Tap-off stations 4 ° Bidirectional and Remote gas flow operation capability

No. of Entry / Exit (CTM) 6/23 ° SCADA system and dedicated OFC

Private & Confidential 4



Brief on PIL Pipeline
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Requisite of PIL Pipeline Operations and Control —PIL

to maximize operational efficiency and safety.

Pipeline Infrastructure Limited

e QOperations as whole Pipeline Perspective
* Optimized pipeline operations planning
e Uninterrupted receipt & delivery

* Enhanced Pipeline Integrity monitoring - PAS

* Timely detection of anomalies in Pipeline assets
* Handling emergency scenarios effectively

e Accurate Inventory assessment for identifying fugitive
losses in pipeline

* Minimal impact on environment due to emissions

* (Correctness in Gas measurement

* Timely Gas measurement validations & billing - RPA

Digitalization enables to perform better & effective
remote pipeline operations and control, thus ensures
Safety, Reliability & Efficiency.




Operations and Control - as whole Pipeline Perspective —PIL

Pipeline Infrastructure Limited

State of the art SCADA with Remote and Local operation

capability.

e SCADA comprises of RTU at Compressor station, servers at

both Pipeline Operations Centers (POC).
» Start/stop of CS/GTC from POC
e Control of Gas Pressure, Flow through M&R

 RTU is connected to field instruments, third-party PLC i.e.,
MK-VI, CCC, F&G, GEG etc.

* Monitor essential parameters of Fire And Gas Detection

system of all Above Ground Installations




Operations and Control - as whole Pipeline Perspective —PIL

Pipeline Infrastructure Limited

e Monitor CP Parameters and act.

C5024GTC APOWER TURBINE CONTROL PROTECTION SYSTEM

* Monitor pipeline process parameters and open/close valves, regulators.
* Manage alarms with necessary action

* Monitor critical parameters through SCADA and act/notify thru SAP
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PAS Offline Module - Better Planning and analysis —PIL

Pipeline Infrastructure Limited
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Enhanced Pipeline Integrity control with PAS —PIL

Pipeline Infrastructure Limited

* Pipeline hydraulics monitoring and control

* Leak detection in pipeline and Predicting environmenta
impact.

* Gas composition tracking

* PIG tracking

* Planning Predictive Module
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Enhanced Pipeline Integrity control with PAS

Essential pipeline and asset parameters (derived by PAS)

monitoring for better and effective asset operation and
control.

Online dew point temperature monitoring at all exit points.

Calculation of offline dew point for any gas composition

Record in historian for analysis
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Simulator Training through PAS Trainer —PIL

Pipeline Infrastructure Limited

N System Time ;1608773 104553
avigation | 4= = PIL Compressor Overview Simuiation Time :  o4.42:42 Eisss|

POC Engineers training - Offline Trainer Module (Operator
Qualification).

e Simulator for various process upset scenarios
* Look and feel like real time SCADA system

* Steps to be taken as per SOP

e \Validation for qualification

e (Certification

D Operstor Qualification Module - [m] x

File Novigstor Report View Tools Window Help

efHE@E DO SH
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Certificate of Completion

€3 Users | ‘T Tasks | 4 Task Groups Bl Simulations | F31] Sessions |

This certifies that

Aman Srivastava
has successfully completed the PIL Operator Training scenario:
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GTC Operations and control

Asset performance Monitoring and Control through PAS.

Monitoring critical parameters of all running GTC via System1.

RMD services provides superior alternative of continuous
monitoring by expert engineers and Notify POC over mail with

detail report.

Trend analysis (Late.st_Start U_p)
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Technological Advancement in GTC Digital Data Processing =PIL

Pipeline Infrastructure Limited

PIL DATARNALYSIS > ICENTER  REPORT

* Historical GTC data is collected from OEM Servers o

= | o ]
* Artificial intelligence (Al) based — GTC Digital Data Processing 0 @ ]

S TIMERANGE »

being developed. o

-03-201810

* Benefits - Behavioral fingerprint development, Predictive
analysis
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Effective Emergency Handling-ERSS / UOSS

UOSS is a Web based application software.

The entire loss prevention program for pipeline operating
includes emergency preparedness as a key component.

Essential for the efficient handling of any event to reduce
damage to people, property, and the environment in and near
compressor stations and pipeline ROU.

In case of any emergency, POC initiates emergency in ERSS.

All concerned persons are notified by e-mail and SMS through
this portal

Chainage/Village: Incident Type: Emergency Level

Minor Disaster m

.83 Km Pipeline : 48-EWPL : Trunk PL

—PIL

Pipeline Infrastructure Limited

= Unified Pipeline Operation Support System

Cathodic Protection Test (CP)

Public Awareness Program (PAP) Details Financial Year 2017 Crossing Details
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Right of Use (ROU) Issues [Encroachment Financial Year EO‘G Incident Details

= Unified Pipeline Operation Support System
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Supporting tools for POC

* PIL GAS TRANSPORTATION SYSTEM (PGTS)

* SAP

* POCE-LOG

« DOCUMENT MANAGEMENT SYSTEM (DMS)

* ALARM INFORMATION MANAGEMENT SYSTEM (AIMS)
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Custody Transfer Metering station Remote Operations —PIL

Pipeline Infrastructure Limited

* Valves remote operation

T
=
if8
3
‘I}

>

* Flow data availability

r

*  Flow meter healthiness

1 Pressure =
transmitters Temperature
* Stream changeover g;jomatograph | f transmitters
AT TV vvNvTly AT Ty I vy nny

e Remote access to all field devices

Flow Meters
24X7 Assurance to Uninterrupted Flow, Metered Gas & Correctness in fiscal measurement

M&R3 O_mmTlElERING&RE;U SULATING STATION e 3 # |32 |~ & = | « < EE >




Gas Fiscal Measurement - Correctness —PIL
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Flow meters (USM, Orifice) Gas Chromatographs Pressure & Temperature Transmitter, Flow
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Reviewing & Tracking
Metering Information &
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Gas Measurement — Timely Gas measurement validations & billing

Measurement

Huge data
correctness

Stringent
timelines

Manual updation
and analysis

Business
Expansion

Robotics Process Automation (RPA) - To reduce manual & repetitive works

Scheduling for Reports Data tabulation /

downloading / Data
fetching

Validation

Report Preparation / E-
Joint ticket emails

RPA Uniqueness

» Extensive diagnostics (FC/USM/GC) —
archiving & monitoring

 Time & Manual efforts saving

* CGD USM diagnostics

e FC&GCalarms
e Update Gas Composition in keypad
e Historical data retrieval

* Handling Communication Failure

—PIL

Pipeline Infrastructure Limited



Technological Advancement in Gas Measurement

Smart Measurement Application | Artificial Intelligence (Al) & Machine Learning (ML) based

Artificial Intelligence

7~ P i
s ‘t %’
Measurement Asset Digital Process
Analytics Twin Diagnostics

=PIL

Pipeline Infrastructure Limited

BFeatures / Deliverables

Data Analytics

Al Model development
Machine Learning —
modules & algorithms
Digital Twin
development

Energy reconciliation
Interactive Dashboards
E-Joint ticketing,
Emailing & Portal entry

Real time data capture and
processing to identify
anomalies of different flow
meters.

Metering systems —
Ultrasonic Flow meter
(USM) / Gas Chromatograph
(GC) / Flow Computer (FC)
performance -
Quantification and
Qualification of anomalies
Predictive analysis

Alerts and Alarms.
Reconciliation, line pack
calculations etc.




Synopsis:

Digitalization is imperative to operate in a holistic
manner — Whole Pipeline Perspective

Improved operation and control by real-time
monitoring

Efficient operation of assets and pipeline

Timely and accurate gas measurement
validations

Enhanced monitoring and timely detection of
anomalies of GTC, USM, GC FC etc.

Prompt action during emergencies

Predictive maintenance and automated
processes

Better-organized and well-coordinated
maintenance of critical assets thus reducing
downtime

- ot ¢

=PIL

Pipeline Infrastructure Limited
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