AT IVIL aAallu Ulyital 1TVl 1TUHTVIUYITO allu U1 OTULUTNILy Oyolllio 1UI Uao Miyclilic Uy Id.LIUf

[
NethM abs’

Empowering Data

An Energy Tech Company

Al based Digital Strategies in Project Management
and Operations

S Ravishankar

https://alethelabs.com
© Alethe Labs All Rights Reserved

©V3.2.19072021


https://alethelabs.com/

Alethe Group

L’ IT & OT Servi
- ® ervices Company
A|ethe QOHTS y|t|ﬂ9 Industry leading solutions for IT and OT security

Alethgﬁf_absﬁ@ Energy & Oil & Gas Digital Transformation Company
Empowering Deta Worlds Leading A.L Products for Energy & Oil & Gas

Alethe Group aspires to:

* Unlock the full potential of digital technologies by providing state-of-the-art Al and
Digital solutions

* End-to-end cyber security for business and operations (OT Security)
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Products & Services

MACHINE ADVANCED
SCANNING SYSTEM

Measurement &
Diagnostics

Automated Reconciliation, Diagnostics, '
Digital Twin and Al / ML Modules |

Integrated Data Platform and
Management (IDPM)

For efficient Project and Operations
Management

abs © January 2023

In-Line Inspection(ILI) software —
Viewer, Analyser and Al / ML for metal
loss and anomaly identification

Field rounds automation through
Digital Log Books, data Collation
and analysis and reporting

ILI for 4” to 8” pipelines
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Digital Transformation -

Changir g focus to Projects,

Operations, Mamtenance
nd Analytlcs

MACHINE ADVANCED
SCANNING SYSTEM




Digital Transformation — Key Steps
* Plan digital strategy right at the project planning stage

* Break the Data Silos

* Enable work force collaboration

* Integrate data of any kind, into one single platform

* Automate various operational processes

e Build the Analytics

* Build Diagnostic solutions and Digital Twins

e Use Al models for anomaly detection and Prediction
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Al and Digital Twin Technologies in Project and Operations
Management

» Al and digital twins offer significant advantages in pipeline project
management by enabling real-time monitoring, predictive analytics, and

optimized decision-making throughout the lifecycle of a pipeline.

* Digital twins, virtual replicas of physical pipelines, provide a detailed
representation of the asset, while Al algorithms analyze data from these

twins to identify patterns and predict potential issues.

 This synergy enhances project planning, execution, and maintenance,

leading to improved efficiency, reduced costs, and enhanced safety.
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Digitalisation and Innovation in Energy Industry -
Moving towards Operations Technology

Energy Industry Transformation

* Data from Commercial side vs Data from Operational side
———————>

» Cyber Security: IT Security vs OT Security
——)

* Diverse Data in silos vs Integration of Data for near real time

diagnosis and Predictive Analytics
—

Need for the Industry to look at data and digital transformation in a holistic

manner — Both Business and Operations
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Pipeline Project Management Challenges

Key Challenges and Problems faced by Transmission

Multiple Project Management Records and Data —
Hydraulics, Design, Engineering, Asset Records,
Inspection data, Documents and Reports

Multiple Manual Field Processes and Operations —
Deployment of multiple field teams, manual log books
and disintegrated data collation

Material and Supply chain management

Quality Control — Inconsistent monitoring, sub-
standard material and inadequate supervision

Third Party Inspection and PMC / Contract

Management

Pipeline / CGD Operators

Data Silos and lack of integration

Loss and Unaccounted for Gas (LUAG) — 0.5 to 4% is
reported. One company has reported a profit fall of Rs.56
cr due to system gas loss on a turnover of Rs. 700 cr.

Instrumentation and Metering anomalies

Multiplicity of Asset Integrity Data — CP, AC/DC Surveys,
ILI / Intelligent Pigging etc

Operational Inefficiencies and equipment downtime and
associated cost

Multiple IT and Data Management applications
Threat to Pipeline safety

Environmental concern due to methane / GHG emissions
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How AI and Digital Twin in Project and Operations work
together

Enhanced Project Planning and Simulation

* Digital twins allow project managers to simulate various scenarios, test different
design options, and visualize the potential impact of changes before physically
making them, reducing the risk of costly errors and delays.

* Al can analyse historical data and real-time conditions to optimize the design,
construction, and operation of the pipeline, ensuring optimal performance and
resource allocation.

Real-time Monitoring and Predictive Maintenance

* Digital twins continuously monitor the performance of the pipeline, collecting
data from sensors, SCADA, instrumentation, meters, weather conditions, and
other relevant sources.

« Al algorithms analyse this data to identify anomalies, predict potential failures
(e.g., meters, equipment malfunctions, leaks), and schedule maintenance
proactively, minimizing downtime and maximizing asset lifespan.
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How AI and Digital Twin in Project and Operations work
together

Improved Decision-Making and Risk Management

* Al-powered digital twins can provide insights into the performance of the pipeline, identify
potential risks, and suggest corrective actions, enabling project and operations managers
to make informed decisions and mitigate risks effectively

* By analysing historical data, the digital twin can simulate different scenarios to assess the
impact of decisions and choose the best path forward

Enhanced Safety and Compliance

 Real-time monitoring and predictive analytics can help identify and address safety hazards,
ensuring the well-being of workers and the environment

Al can also help optimize operational procedures to comply with regulations and standards,
minimizing potential legal and environmental issues

Increased Efficiency and Reduced Costs

* By optimizing design, construction, and operation, Al-powered digital twins can
significantly reduce costs associated with labor, materials, and maintenance

* Predictivierm mtenance can minimize downtime and extend the lifespan of equipment,
leading toLIong term COEtESUIHGY 20



Tech-Advantage: Al and Digital Twin in Project and Operations

 Centralised Data Architecture to enable efficient project progress monitoring,
project commissioning and operations

* Limiting cost over-runs

* Minimising manual processes, automation of manual processes and
integrating with Centralised Data Platform

* Enhanced Productivity
* Improved Risk Management
» More efficient and safe operations

[
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No Silos = More Informed Decisions

Data Pipeline Overview

@ Data Stores Data Streams Applications
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Challenges

o Instrumentation & Scada  , pjpelines o Damage prevention & o Multiple Pipelines
o Asset Anomalies Data o Multiple Surveys Detection o Multiple ILI Runs
o GC,Flow Comp, Temp, | Reports (Direct& o Threat & Integrity o Reports
o Pipeline Profile indirect Assessment) reports data o Critical Defect Data
o CS,SV&otherstations , cyitical Defects o Functional Monitoring & o Repaired Data
data sets, Manual log o CP Monitoring Stations  risk management data o Pipeline Vulnerability
books Data o Other reports Data

H_/ o Past critical failures s ,

Asset, CP Data Integrity Reports

Instrumentation & ILI Data

Other Data Sets
i
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IDPM Data Gateway: 100% Asset / Data Visibility

|
I I I I I I I
: Project and
SCADA & lloT ILI Data CP Data DCVG/ACVG Integrity Data Asset Other Data
ssets

Multiple Vendor, Multiple Data Format

MASS Connectors (OPCDA, OPCUA, CSV, EXCEL, PDF, DATABASE, WEBAPI, CUSTOM),
Job Management and Scheduling

ADVANCED

Central Data Repository, PODS Compliant Database

MACHINE
SCANNING SYSTEM

MASS

Dashboard and Reporting

VIl
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Minimize UAFG or Unaccounted For Gas

81.6% 8.9% 6.5% 3.0%

Measurement Leak Theft Accounting
Errors

*International Study by Gas Research Institute now Gas Technology Institute
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Indian Gas and CGD Companies have reported gas loss from 0.5% to
4%...in some cases much higher.
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Alphabetically

Point ID Tag
57170
57171
58119
57293
57151
58112
57295
57254
57157
57197
57292
57145
57198
57297

Alethe Labs © June 2024

Type
GC
GC
FC
FC
FC
FC
FC
FC
GC
FC
FC
FC
FC
FC

Measurement
KCAL/SCM
KCAL/SCM
SCM

SCM

SCM

SCM

SCM

SCM

BTU

SCM

SCM

SCM

SCM

SCM

Add Tag

Time Stamp
2020-03-09 0&:13

2020-03-09 06115

2027-04-12 12:20
2021-04-12 138
2021-04-12 1215
2027-04-12 1138
2021-04-12 11113
2021-04-12 138
2021-04-12 11135
2027-04-12 12:20
2021-04-12 10:38
20271-04-12 113
2021-04-12 111335

Get Live Data

Value

9036.391

§138.957

i}

110725.8453369...

a
3758448475
a
0

-277345254334...,

39220.075125

0.514856714289..

-7645988.5
a
46061.5390625

Quality
445
445
a
445
276
276
445
20
276
445
445
276
20
445

[ == =]

(= =]

Action

BF
B
B
B
Bz
B
B
B
B
B
B
B
B
B
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Gas Transmission and CGD - Metering,
Reconciliation & Diagnostics

Valves, Compressor
Stations, Flow & other
M Source Instrumentation

Industry, Pipeline
’ kcommemiah n—)\ |CRS] 211 [e]y

Domelstic... I\/Ieteliring
Y A
Purchase, Source Flow Rate, Hourly Pipeline Operational
Data Composition Flow, Yesterday Parameters
Flow, etc.
v
Metering Data Store )

A 4

(Historian, Asset Records, Calibration Records, Reports)

Nk .
mg Calculation Utilities (AGA Lib. - IS Energy) | A.l. Engine | Computation Models
e v ¥ ! ! ¥
@ < z Demand / Purchase Flow Models, Volume Digital Twin Pressure & Temp. Volume and Energy
\E Forecast, Source Reconciliation Anomaly and Balancing, Loss
: Monitoring Prediction calculations
<p | | |

Decision System

(Dashboards, Alerts & Alarms, HMI)
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Automated Reconciliation

[
Labs



/
AethM abs

Empowering Data

— cascade linepack

— cascade linepack

Process Automation

Line pack
Process
Automation
4 N\
Steel pipe
— Linepack
calculation
|\ J
4 N\
MDPE pipe
— Linepack
calculation
\\§ J
4 N\

Static Cylinder

calculation
|\ J

4 N\

Mobile Cylinder

calculation

|\ J

Reconciliation

Process
Automation

Steel Pipe
Reconciliation

DRS Wise
Reconciliation

CNG Station
Reconciliation

Overall
reconciliation
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Digital Transformation of Domestic Segment
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Overall Reconciliation

M ﬂss View Dashboard Reports Manage Dashboard Manage Reports Manage User Digital Twin Pipeline Reports
5 -+
S = = X] S

Volume Reconciliation  Energy Reconciliation  Check Meter Volume Reconciliation  Check Meter Energy Reconciliation  Exception Reconciliation  Group Wise Linepack X

Volume Reconciliation

)
Source = Measured v Frequency = Daily v Date = 11/01/2023 Unit =~ MMSCM v 124 » |
.
Predicted All units in [MMSCM]

Overall OP Stock Purchase Sale IC Closing Stock Linepack Gain/(Loss) Gainl/(Loss)% Action

COMPLETE_NETWORK 34.44 317 2.64 0.00 34.97 34.45 -0.53 -1.40 22]

OP Stock Purchase Closing Stock Linepack Gain/(Loss) Gain/(Loss)%

Sttt 32.40 227 1.79 0.00 32.38 32.40 0.48 138 = [~ v

_l.u.h..'..q 1
obion =] .

s o 0.77 0.00 0.00 0.00 0.77 0.77 0.00 0.23 = [ v
pleaead m

i

et o 127 0.90 0.85 0.00 1.32 1.27 0.05 230 = [~ v

Showing 1 to 3 of 3 entries
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Digital Twin & Diagnostics
Artificial Intelligence

[
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Digital Twin (Metering)

MﬂSE View Dashboard Reports Manage Dashboard Manage Reports Manage User Diagnostic Pipeline Reports

% & 2

Digital Twin GC(Gas Chro... Surveyor

Diagnostic List ‘ Reload Time: | SELECT v Search: (O

Consumer T Maintenance Calc_Flow Difference Status Calibration Diagnosis

90 E@
cs-ramnad uSM 1 HUBLI RTPL 0.00 0.00 0.00 ® ©) (=) G @ @& W D (
cs-ramnad USM 1 BIDADI DEPL 0.00 0.00 0.00 (=) ® (=) G @® @@ W )
cs-ramnad usMm 2 BIDADI DBPL 0.00 0.00 0.00 ©) ©) (+) ) ®m @& W D (
cs-ramnad USM 3 BIDADI DEPL 0.00 0.00 0.00 ©) © () (e ® @& D
cs-ramnad usm 1 RTPL RTPL 0.00 0.00 0.00 ® ©) ® 6 ®» & W @
cs-ramnad usMm 2 RTPL RTPL 0.00 0.00 0.00 ® ® ® G ® ® @

Showing 1 to 6 of 6 entries
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Metering Diagnostics

View Dashboard

Reports

Manage Dashboard Manage Reports

Manage User Diagnostic Pipeline Reports

= 5 O il ey
FUNCTIONAL PROCESS MEASUREMENT TRANSDUCER DETECTION
DIAGNQOSTICS DIAGNOSTICS DIAGNOSTICS FAILURE PROBLEM

Consumer Details

cs-ramnad
Network RTPL
Meter Type  USM

Maintenance RTPL

Date 2022-11-10

iif Speed Of Sound

500
400
300 Om = = =0 = = = O = = =0
200
100

0

path1 path2 path3 pathd

[
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ULTRASONIC CONDITION CONDITION CHANGE IN THE
NOISE PRESSURE TEMPRATURE FLOW PROFILE

£22 Path Performance

100
&0 O= == mm o) em == omm O == == ==
60
40

20

path1 path2 path3 pathd

iif Velocity Of Gas
7
6
5
4
3 O= == o = = o =) = o= o=
2
1
0

path1 path2 path3 path4

2024

s

FOULING

(2
HIGH VELOCITY

82 Automatic Gain Control

1,400
1,200
1,000 Om == == =) == == == Om == o= =)
800
600
400
200
0
path1_a path2_a path3_a pathd_a
ff Signal To Noise Ratio
60
50
40
30 Om = = D - - =
20
10
0
path1 path2 path3 pathd




Al Models - Data Anomaly and Prediction

MﬁSS Utilities

Historian Pipeline

Diagnostic

Asset Management

Pressure Forecast

Network *

Model *

Show | 10w |entries

Tag Name

Time Stamp
2023-T-03 00:05:00
2023-11-03 00:15:00
2023-11-03 00:25:00
2023-11-03 00:35:00
2023-T1-03 00:45:00
2023-11-03 00:55:00
2023-11-03 01:05:00
2023-11-03 0115:00
2023-11-03 01:25:00

2023-1-03 01:35:.00

Showing 1to 10 of 144 entries
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Measured Value

65.74920844

6574938388

65.74952471

6574957582

6574912728

6574949279

6574920686

6574935566

657495859

6574922939

b Date*

1/03/2023

gy Pl-2501

Search:

65.55099330660217 65.55099330660217 65.20658111572266 65.4481201171875 65.30651027492466 OK
65.55111708430742 65.551T1708430742 6520671844482422  €5.44819641113281 £530670650070091 oK
65.55135571049333 65.55135571049333 65.2070083618164 65.44842529206875  €5.30696487564708 oKk
65.55136913928773 £5.55136913928773 6520700073242188  €5.44844055175781 | 6530698813680375 o
65.55008415100069 65.55098415100069 65.20658874511719 654480072290039  6530657850025047 oK
65.55144822197592 65.55144822197592 65.2070541381836 65.44843092236328  6530696668199724 oKk
65.5510065544468 65.5510065544468 6520661163330078  €5.448T1248779297 | 65.30662943475558 o
65.55144119799789 £5.55144119799789 65.20706176757812 65.448486328125 £530699188884017 oK
65.55137406637T14 655513740663 7T4 6520507784423828  €5.44837951660156  6530691806480596 oKk
65.55114941951636 £5.55T14941951685 6520679473876953  €5.44828033447266 | 6530675514309408 o
1] 2 4 s Next




Capper Operator Round System

Operational Excellence redefined
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Capper

OPERATOR ROUNDS SYSTEM

e Survey / Inspection i
Data Collection, Asset @
< 4 Maintenance Jobs /7
Mapping ‘
O .
Field Guided Ops / N Schedule, Procedure I_ —l
00 Training Workflow - -
e ®-0-0
@: I Compliance / Functional Procedures B l
__Q Regulatory task / Checklist ::
=

—&

Field Operator Rounds | s

.
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Activity Dashboard

MEKSS View Dashboard Reports Manage Dashboard Manage Reports Manage User

Total Task In Progress

Completed

36 0 6

Task / Round Summary User Wise Task Details
10 18 18
16
8 14
53 12 12
10
4 4 8
2 5] 6
0 4
2
Summary 0 o ﬁ 0
Task Type Gaurav Rachit Trail
task_count = round_count W total total | task_count [ round_count
Client Wise Task Monthly Task Status
30
CLIENT NAME 1. TASKNAME . TEMPLATE NAME Tl
25
Dalpat Forge Heat Exchanger Heat Exchanger SEC 33
20
GAIL Temperature Reading CNG Meter Reading - Temperature
15
GAIL Cumulative Meter Reading CNG Meter Reading - Cumulative 10
Gurukripa Udhyog Eye Wash Station Eye Wash Station SEC 33 05
locL Cumulative Meter Reading Eye DpMT 0
- e e e . e s e Monthlv Status

N\

7%
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Challenges of using Al and Digital Twin Technologies in Project
and Operations Management

Data quality and quantity: Most Al models require comprehensive and representative
datasets to produce accurate results and predictions. Incomplete, inaccurate, and siloed
data can make it hard to build reliable models.

 Turning vast amounts of raw data from SCADA, ERP, and other information systems into
contextual data can be challenging. Oil and gas companies must institute solid data
management strategies.

Human expertise: The primary use of Al-based systems is augmenting human capabilities.
Understanding the need and purpose is very important

* Building an effective workforce with the knowledge to use the system and interpret Al
output and make final decisions is therefore paramount. There is a need for domain
experts to up-skill and get relevant knowledge to work with intelligent systems.

Cost of integrating Al into existing systems: Building and integrating an Al-based
pipeline management system requires costs, expertise and infrastructure.

* Existing data sources and automation is also important. So one has to look for “fit for
purpo‘:g" solutions
74
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Way Forward - Digital initiatives

* Tap into the large amounts of unstructured and untapped data from projects and

operations — can be a gold mine

* Process Automation in Operations + Automate field data collection / manual data

logs and integrate centrally
* Integrate applications

* Understand digital technologies, cost and benefits, choose your technology

solutions for implementation
* Integrate SCADA and other instrumentation to a advanced analytics platform

. CoIIabo‘@te with the Solutions provider and achieve the desired KPls
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Alethe Labs India Private Limited Y. I and Digital Twin

Plot 11, Sector 33, HSIDC Y ¢ ot
Gurgaon, Haryana, India — 122001 for efficient Re.con.cﬂlatlon
of Gas Pipel

Contact us
onnect@alet .com
TTEpe————
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