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L&T Technology Services (LTTS) Overview
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Metallurgical &

Water &

Effluent [EETE N
Treatment . Power #1 pure-play Engineering, Digital, and Technology Services Company with India HQ
Heavy Civil Transmission &
Infra Distribution B o S t
usiness segments
rover 421 Sl $1.48n
Transportation & Equipment Global Clients FY26 ARR
SUSTNNAB'LITy
_— , Hydrocarbon w
B:lldtlng's & ¥  Engineering g 23

actories 1502
E %, Global Design Patents
S % Centers
2 3
L 3
o £3
c > I3 a2 =
] - S g2 m
] 3 5 2 (¢]
& | e =
5 e\t £ 25,250+ 90%
3 3 $$ Employees Repeat Biz.

)
Construction @ s ~
Equipment # = %y AR N S ] S\ £
Q‘Qo
Engineering, Digital, and R&D 108
Engineering 25+ * R&D
Technology  Al& Software Defined Embedded Digital Manufacturing Countries Innovation
Everything (SDx) Systems Solutions la bs

Aerospace Defense

Engg. Literature —» AiKno™ o MTR ® LTTS OCR
(Y »] N o cT-1] (e} o LLMOps e CodeReview
Larsen & TOUbro 87 Years of redefining
founded in 1938 by Danish engineers possibilities 206 a8 - PDLC —— AI @ Digital Twins ® P&ID @ Ajfor DFM
Patents D ) : ; i
@ 50+ ﬂ]’” $30Bn Y $603n 000 120,000 filed in Al N Automation —» AjTest e EVQUAL e Nouvis
. oD
Countries [ Revenue S Market Cap &8 Employees B N Y —

N |

@ L&T Technology Services Restricted Circulation | www.LTTS.com



What do we do in Energy Sector?

CAPEX Projects Execution (Brownfield/Greenfield), Integrated Asset Management, and Digitalization are core LTTS Offerings to Energy Majors

Projects & Engineering Integrated Asset Management

*  Pre-FEED Projects & Asset Asset Data Advisory

E/EPS/EPCM * FEED, Basic, and Detail Inf ti Foundational Data Services

G field / Engineering b felizldel Asset Information Digitization
( reentie - Procurement Services Management Standards / Procedures Technical

. * Construction Management Writing
Brownfield) Services Engg. Applications Services
Plant * E2E Plant Maintenance Services Asset g/las;'er Data Build / Operation
. . eadiness
Engineering + Turnaround Services Management Maintenance & Reliability
ificati Maintenance i
(Modifications - Project Services ( ) Services

Reliability & Integrity) Asset Integrity

& Turnarounds)
Inventory Management

Flagship Projects / Programs

e Multiple Strategic Project Information Management
Partnerships for Capital Projects and Assets, globally

* Operational Readiness for EU largest paint plant

*  Multiple S/4HANA Data Build and Migration Programs

* FEED, Basic, & DE of $20 Bn CAPEX LNG Facility in the US
* EPCM of largest ($600 Mn) vegetable oil plant in Europe
e Multiple Strategic MoC / Brownfield Projects Partnerships
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Digitalization

Digitalization for
Capital Projects

Digitalization for
Operations

Flagship Projects / Programs

Engineer of the Future

(Generative Design, Copilot for Code
compliance, Consistency checking
between documents/ drawings)
Engineering Digital Twin
Sustainability / Energy Monitoring

Real-Time / Asset Digital Twin
Remote Monitoring

(Asset Health Framework / PdM)
GenAl based Prescription
Energy Sustainability Manager
Digital EHS Solution

* Integrated Operations Centre for $40 Bn investment in ME
* Digital Twin Implementation & Integration at scale for 25+

sites of a Chemical major

« Digitalization of Largest Refinery in UK




Landscape of a future-ready, A Tech Enabled Facility
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Getting to a Strong Data Foundation / Deploy Digital Twin at Scale

“Business Objective is to deploy the uses cases at scale, which support the Operations, Increase Reliability, Reduce OPEX
/ CAPEX,Operate Safely,and become more Sustainable”

Some of the typical Data and Quality Issues

[ 4
How to build the strong Data Foundation and keep the data evergreen?
Approach | Approach i

Client had a vision to deploy Digital Twin with Client had a vision to utilize the existing + new data in
contextualization & Analytics layer, with pre-selected the legacy / native formats

Engineering Data Develop the standard protocols, standards, etc. for the

Highly scalable architecture to cater 25+ sites, globally data generator

Digital Twin coupled with Analytics layers enables near Publish the data in the Target / Light Digital Twin and
Realtime insights for decision making scale it for 40+ Petrochemical sites, globally

Both the approaches introduced the imp layer of "Data Validation, within the workflow, for any change before publishing
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Approach I: Asset Digital Twin Architecture (1/2)
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AVEVA Unified Engineering

Aveva Inst

Aveva ISM

PO
Management of Change —
Workflow & Deployment
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Plant Operators Discipline Owners Plant Heads Production heads m
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Management
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Approach I: Implementation of Digital Twin at Scale (2/2)

IT-OT-ET Integration Industrial Canvas

............................................................................. S T —— o W ] s s
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v WA : . ° Operator Tralnlng and Skill DeVGIOpment monitor, and manage industrial
................................ . Transformatlon & X ) ) o )

. local  Contextualization *  Virtual Operator Rounds systems using digital twin models
| LEEEED « Dashboard and reporting

AVEVA oo @

| : =) Data Foundation /
W | F aggregator Layer
w%l‘mmeﬂwusz\ i -

AC  Summarize the latest inspection round resuits

Here are the ey takeaways from the latest

i1 meridium : ' s
Data Analytics &
L @os H Visualization
Honeywell Layer "
I o , EUMF
Evergreen Twin - workflow enabled MoC &
:
/
Single View of all relevant data for 4 >
. . _» . @
effective Decision making
@ @ Reduction in Planned Shutdown Time ﬁ Increased Maintenance Efficiency @}ﬁ Less Time in Data Search

Value Delivered l== Reduction in Collaboration Efforts Real time insights - key decision making @) Multi-cloud platform support
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Approach lI: Enterprise Integrated Data Intelligence Architecture

*— —0
Enterprise
Capture & . . Data Intelligence & Consumption &
Data Sources Ingestion Services Enterprise Data Foundation Analytics Enablement
. ’ . . ..................................................................................... . ’ . ’
ﬁ e e » Spatial Reference
E R Framework Y As-Built vs Actual Enterprise GIS
Protocols
ST Data Harmonization
Drone Imagery » — » @
Q oordinate . - .
. ’« Change Detection Digital Twins
& Systems » » Scan & GIS Alignment S 2 » ? 8
GIS & Terrain
Data Data Pipelines Quality & Validation Risk & Safety DEELLEERIG B
: & Analysis Reports
4. Asset & Sensor
&Y Data Metadata & Version & Lifecycle 9% EAM/ERP
o . . mé
As-Built Dwgs. Lineage Management ' Spatial Insights %8 Integration
and Models
Governance & Security 3 Cloud & Hybrid Infrastructure 3 Managed Services & Operations

@ L&T Technology Services Restricted Circulation | www.LTTS.com 8



Approach II: From Captured Data to Spatial Intelligence

ALIGNED LAYERS”

(AFTER STATE)

# Digital Twin Outline

» Point Cloud / Scan ——

k Inspection Annotations

e GIS Base Map -

o
vy

Data becomes a trusted enterprise asset — not a project artifact
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Integrated Quality Management Framework
»  Precise alignment of point clouds with

facility layouts using GNSS, SLAM, and TLS
validation.

«  Reduces drift, misalignment, and noise in E
3D scans.

«  Engineering —grade reliability

= Establishment of Base
Station & Coordinate
Reference System

Data Accuracy

= SLAM path validation, GPS

lock, scan overlap
- > = Base Station data

» Identify Duplicate Scans

Seamless

Compliances « Standard Align validation
Integration .

ASTM E3125 - 3D Imaging Calibration
ISO 17123-6 — Laser Instrument Testing
ISO 19650 - Project Info Management

. . = Point Cloud Density
ISO 15926 — Design Data Lifecycle

+ Meta data driven ingestion
» System to system interoperability
» Enterprise data pipelines

GDPR — Data Privacy

» ASPRS
+ Audit ready data governance
» Cross region consistency

Comprehensive QA/QC Checklist
0 50+ Parameters
. End-to-end quality assurance

Advanced Data Accuracy & Reliability
* Detects positional drift
* Guarantees engineering-grade precision

Data Completeness & Accessibility
* Reduces risk of incomplete or inaccurate
models

Transparent Reporting & Governance
» Severity-level classification
* Audit-ready documentation
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= Check GCP accuracy,
= metadata compliance
= File Naming Conventions

= Spot checks,
= Deliverables Verification
= summary reports

= Deviation logs,
= re-registration,
= correction workflows
= Real Time Monitoring
= Daily Field logs
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Use Cases 1/2

Digital Twins Enablement Safety, Risk & Compliance Turnaround Planning and Execution Cycle

= Enable real-time, spatially accurate Digital .
Twin for engineering, operations and scenario Eg’;&'f;;gﬁfess paths, safety zones and clearance » Scan helps to plan scaffolding, equipment removal paths,
planning . : . and work sequencing
« Integration with engineering models, assets Spatial analysis of walkways, ladders and platforms + Digital Twins simulate Turnaround (TAR) workflows
data and live sensors (IT,ET & OT data)
Brownfield Engineering Asset Integrity & Condition Monitoring Asset Location Intelligence

= Enable early detection of degradation, = Deliver precise asset positioning and
= Validate MoC against existing infrastructure corrosion and structural risks contextual awareness
= Reduce re-work and faster retrofit = Support predictive maintenance and risk based = Enable faster inspection, maintenance
decisions planning and operational response
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Use Cases 2/2

Capital Project Planning & Progress Enhancing Training & Operations Facility & Plant Layout Management
Monitoring

Ao g il d s N———

= Track real-world progress against plan using spatial = Enable immersive, risk-free training using spatially » Optimize equipment layout, access routes and
evidence accurate digital environments safety clearances
= Compare time-based models with design models = Improve operator readiness and procedural » As-is vas as-designed validation, space utilization
» Reduce disputes for deviations and claims walkthrough and maintenance accessibility
Emergency Response & Scenario Planning Stockpile Volume & Inventory Estimation Tank Deformation Calibration Monitoring

= Improve response readiness through scenario = Accurate volume calculation of raw materials , coal, = Inspection of tanks with laser scanning for detection
visualization and emergency access planning clinker, ore or chemicals of dents, corrosion , leaks and deformation
» Reduced material loss and reconciliation efforts
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Business Value Generation

Solution delivers measurable impact across operations, safety, and strategic decision-making. Organizations achieve significant cost reductions,

operational efficiency gains, and establish a future-ready foundation for advanced analytics and Al.

.~ MEASURABLE IMPACT ACROSS OPERATIONS, PROJECTS, AND SAFETY

30-40%

Reduction in
Quality Assurance cycle time

Strategic Benefits

Future-Ready Foundation

Prepared for Al and advanced
analytics integration
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50-60% 100%

Fewer site visits Elimination of

required confined-space entry

For initial surveys

Enterprise Scalability Regulatory Compliance
Scalable across multiple sites and Audit-ready deliverables and
regions documentation
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40-50%

Reduction in rework costs

And re-capture expenses

Cross-Functional Reuse

Data sharing and collaboration across
departments
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