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TPM Solutions at a Glance –
Consulting & Technology for the Energy Industry

• Advanced Planning and Scheduling including 
Backcasting

• Optimization including Energy and GHG Emissions 
Management

• ESG, Environmental, HSE, PSM and Control of Work

• AI-Driven Operator Advisory and Digital Asset

• Connected Worker & Connected Asset

• Digital Transformation / IIOT / Industry 4.0

• Founded in 2005 (as R2E)

• USA-based with Singapore entity - Global presence

• Highly experienced Technology & Business Consultants 

• Hundreds of plants and facilities visited & reviewed

• Cutting Edge Solutions

• Specializing in AI-driven digital operational excellence

http://www.hmel.in/images/logo.gif

http://www.hmel.in/default.htm
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TPM Consultants Heritage

Company Type Heritage Companies

Operating Companies
Valero, ConocoPhillips, ExxonMobil, Shell, 
Chevron/Caltex, BP, Citgo, Total, Pemex, Tesoro, PDVSA, 
Westlake/Titan, Aramco, Dow, SLNG, Petronas

Technical Consultants KBC, Solomon, Jacobs, Pace

Management Consultants ADL, Wright Killen

System Integrators Accenture, IBM

Software Applications & IT
Aspen Technology, Invensys, Simulation Sciences, 
Honeywell Process Solutions, ABB Lummus

Process Technology
UOP, Technip/KTI, Lummus, Profimatics, Johnson 
Matthey/Intercat, Sulzer Chemtech

Engineering Procurement & Construction WorleyParsons, Technip, KBR, Bechtel
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Technology

• Plantwide Optimisation

• Energy and GHG Management

• Connected Worker

• Connected Asset

• Digital Operational Excellence

• AI applications

Processes

• “As-Is” business process review

• Gap Analysis

• “To Be” based on best practices

• Workflow digitalization

• BPaaS (Business Process as a Service) for 
continuous improvement

• Business Process Blueprint for capital projects

People
• Organizational Effectiveness
• Workforce Capability
• Adapting to a Digital World
• Productivity Enhancement
• Field Worker effectiveness
• Leadership
• Training and Development
• Specialists for Capital projects

TPM Consulting Examples



© Copyright 2026 TPM Solutions. All rights reserved. 

TPM Business Process as a Service (BPaaS) Experience
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Value Sustainment – Difference between SaaS and BPaaS

Typical offering for 
software solutions and 

tools

Vendor supplies tool, 
installs it and provides 

initial training

Vendor does not take 
responsibility to generate 

value – left up to 
customer’s staff

Customer must develop 
and operate business 
process to gain value 

from application

Provider of application 
takes responsibility to 
provide value to client 
for agreed subscription 

term and price

Key difference is
vendor delivers value

to client

Vendor runs model, 
providing interpretations 

and recommendations 
on on-going basis and 

maintains model

Value for customer is 
never at risk due to
staff movements, 

process, feed changes, 
etc.

Software as a Service (SaaS)

Business Process as a Service (BPaaS) (TPM Business Model)
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TPM Solutions Covers the Asset Lifecycle
Plan &

Concept
Pre-
FEED FEED EPC Start-up Operations Decom-

mission

S/4 Hana Migration

Inventory Optimization

Materials Cataloging

Digital Workflow

Scheduling Optimization

Asset Equipment & Materials Digitalization

Connected Worker

Plantwide Optimization

Energy & Emissions Management

Concept
Study

Support

Feasibility
Study

Support

Pre-FEED
Support

Auto Asset
Register Build

LP Model
Build

Auto Maintenance
Build

Smooth & Seamless
Asset Data Hand-over

e-HAZOP

Map to Class Library

Energy Design Optimization

Owners’ Consultant / Subject Matter Experts

AI-based Anomaly Detection & Management

Consulting

Assets Operations

Optimization

Continuous Improvement:
• Planning Model Accuracy

• Process Performance

AI-based 

Solutions

EHS, Risk, Process Safety and Sustainability Management
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Plant-wide & Multi-unit Optimization

• Priority Optimizer (PRIZE) Profit Enhancer

DCS DCS DCS

RTO / 
APC

Unit 1 Unit 2 Unit …

Priority Optimizer

Refinery/Petrochemical Complex Planning LP

Operations Planning
(Feedstock & Plant Scheduling

Pricing Schema

sec

min

hour

day

week

month

Set-points

External 

Targets

Feed & 

Product PricesOperating Instructions 

/ Optimizer Limits

Planner

Scheduler

Process Engineer

Operator
APC

Opportunity Costs 

$/day

Intermediate 

Prices

Intermediate 

Prices

External 

Targets

Feed & 

Product Prices

Set-points

Digital Dashboard
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Energy & Emissions Reduction/Management

Supply Side 

(Utilities)

Demand Side 

(Processes)

Design

Operations

REDUCE DEMAND

• Energy/yield/purity trade-off

• Process/Column Pinch 

Analysis

• New Technologies

• Process re-sequencing & 

optimization

• Establish energy targets

• Operator Decision Support 

System

• Advanced Control Systems

• On-line Advisory Optimization 

Systems

• Performance management

• Fired heater furnace tuning

• Heat Exchanger Monitoring

SUPPLY AT LOWEST 

COST

• Utilities system modeling 

• Optimize utilities system 

design

• Total Site Pinch Analysis

• Cogeneration Feasibility 

• Hydrogen system design

• Fuel, Steam & Power 

optimization

• Performance 

Management

• Utilities Contract 

Management

• Hydrogen & Fuel gas 

management

• Reduce flaring & venting

Holistic 

Approach

Proven 

Methodology
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Advanced Solutions & AI Partnerships with TPM
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AI that is Autonomous 

and Self-Optimizing

Complete Multi Model 

Agent Enabled Platform

Secure Private Cloud 

Focused

NASA Proven 

Intelligence for Industry

Key Differentiators:

No Code AI to drive enterprise-

wide adoption

Advanced Reasoning agents 

that ensure accurate and 

explainable outcomes

Dialable Autonomy to evolve 

from human centric to 

autonomous results

Solve complex Industrial 

challenges from cloud to edge

Beyond Limits – A Leader in Industrial AI
Hybrid Agentic AI that Delivers Autonomous Intelligence at Scale
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Operations

Advisor

Global

Optimizer

Beyond

Search

Beyond

Vision

Beyond

Eye

DocLink

Hub

AI-driven real-time 

decisioning system to 

optimize operations, 

enhance asset 

reliability and execute 

autonomous actions 

Multi agent 

prescriptive actions 

solution for global 

supply chain and 

production 

planning

optimization

A complete platform 

to accelerate the 

development, 

deployment and 

ongoing management 

of Private LLM 

Initiatives

Secure border 

control systems 

including airport 

passenger 

verification and 

land border 

crossing

Combines

computer-vision 

technologies with  

spatial-temporal 

concepts to enable 

security, safety and 

inspection systems

Intelligent

document hub 

powered by vision 

and generative AI to 

automate document 

processes and 

workflows

Energy, Chemicals

Manufacturing, Mining

O&G, energy, 

chemicals

Industry

Agnostic

Industry

Agnostic

Smart Cities, 

Safety, Energy

Industry

Agnostic

Application

Description

Industry 

Sectors

Product Offerings Solution offerings

Beyond Limits – Current AI Products and Solutions
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Results & Benefits

• Rapid solution adoption time of 2 month by operators

• Increased plant utilization, gasoline yield, H2 reduction

• Reduced energy usage and emissions

• Over 1,500 Users spanning operators, engineers and planners

BP Whiting Refinery posed the challenge to Beyond 

Limits to build solution to leverage hybrid AI to 

guide the operators to hit the production objectives 

and targets with confidence which eventually took 

the form of product Operations Advisor.

Industry: Oil & Gas  Geography: U.S.A

20

Improvement plan to 

operations

150k

Value Delivered 

per annum

13

$25
Million SensorsPercent

Over 350 refinery 

objectives

Operations Advisor – bp Case Study

Enables Operators to Optimize production yield, increase asset 
utilization and improve reliability sustainably
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aramcoMETABRAIN
Powered by Beyond Search GenAI Platform

Aramco implemented Beyond Search enterprise 

wide to create aramcoMETABRAIN, a powerful 

enterprise knowledge platform that transformed 

how their organization accesses and utilizes critical 

information across departments

Enabled secure, private access to enterprise knowledge 
without exposing sensitive data to external cloud providers 

Secure Knowledge Access:

Reduced Search Time:
Decreased information retrieval time by 78%, allowing employees 
to find critical information in seconds rather than hours

Knowledge Retention:

Preserved institutional knowledge and expertise, making it accessible 
through natural language queries

Customized Experience:

White-labeled solution with custom branding and guardrails aligned 
with organizational policies

Beyond Search – Aramco Case Study
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AI-based Asset Digitalization
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DIGATEX SaaS Portfolio

DI-analytics - Data Platform 

• Intelligent, searchable content
• Create Tag Hierarchies & Work Packages
• Intelligent object enhancement

 e.g. corrosion loops, SIL Levels, Criticality,
• Intelligent comment & mark-up 

Consolidated 

Tag & Asset 

Registers

• Class Library
• Data Mapper

• Source Matrix
• Registers

• View and consolidate material master data
• View transactions and Usage
• Share Materials inter and intra company
• Inventory Optimisation

Tag to Document Links & Text and hot spotted drawings

End user 
target 
system

OCR Results, Document meta-data, Document 

classification and virtual maintenance dossiers

• Process Documents
• Extract content
• Classify content
• Enhance content

Source Data Extract and Classify Analyze and Enhance Normalize and Contextualize
Deliver & 

Integrate

BOM’s, PM’s  Min/max, Duplicates, 

Obsoletes, Construction types, etc.

Classified Consolidated Equipment 

& Material data

• BOM’s 
• Optimisation

• Construction type
• Eq. Hierarchy

Equipment Hub / Workbench

Technical Data
• Schematics
• Datasheets
• Drawings
• Documents
• Schedules
• Dossiers
• Vendor Manuals
• Etc. 

ERP Data
• SPIR Forms
• Equipment
• BOM’s
• Etc.

MRO Data
• Material Master
• Transactions
• Logistics
• Catalogues
• Etc.
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Case Study – P&ID Data Extraction
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Case Study – Inventory Optimisation
Implemented as Inventory Sharing eco-system

Reduce carbon Increase up time Reduce costs

Current Stats:
Total items  613,000
Total attributes 12 million
Registered users 300

Australian oil and gas 
operator saved 19 weeks delivery 

lead time and eliminated 
business risk for a planned gas 

turbine turnaround, saving 
millions of dollars per day on an 

unplanned shutdown

UK Operator saves planned 
shutdown by sourcing a 
critical spare part from 

another Operator in Darwin, 
Australia

➢ Savings - Priceless

UK North Sea

Suppliers

Cataloguing PoC

Operator in Thailand
14 Warehouses

25 Plants
632,000 SKU’s

Saudi Arabia Client
130,000 SKU’s
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DX Blueprinting and 

Data Ops. Foundation

DX Roadmap, IT-OT, 

Data fabric / DataOps, 

Metadata modeling, 

Knowledge graphs

Data Science –  

Process

Machine Learning, Diagnostics, 

predictive, prescriptive analytics,

soft sensors, APM, What-if, etc.

2

Gen AI / Agents

Conversational AI / Bots, 

Unstructured data 

interpretation,

Workflow automation 

agents (investigation / 

advisory)

41

Symbolic AI + Causal AI
Context-aware AI

Process-aware 

Knowledge Graph
Agentic AI 

Orchestration

5

M
ulti-agent Framew

ork

AI PlantOps

Process 

Optimization

Hybrid Modelling, APC, AI-

based process control, 

Dynamic / steady state 

process simulations

3

Tridiagonal.AI – Empowering Industrial AI Evolution
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• P&ID based contextualization
̶ Interconnected assets, processes

• Value chain based - Identifies the 
direction of material & fuel flow

Process Interconnections

• Persona based – Reasoning Agents
• Advisory for enabling decision 

making
• PlantGPT – For Industrial Data

Workflow Management

• Recommendations & prescriptions 
̶ Network Intelligence, Value Chain 
̶ Knowledge management,
̶ Standardization of processes

AI PlantOps

• Symbolic AI to Model – production 
planner’s experience
̶ Enable knowledge mgmt.

• Develop plant-level Fault tree 
analysis 

Domain Experience

• Industrial Toolbox to capture 
physics – heat & mass balance

• Capture first-principles to validate 
recommendations

Physics

• ML or AI based non-linear / multi-
variate estimators

• Quality predictions, production 
prediction, emissions prediction

Inferentials (Predictive)4

3

21

5

6

Tridiagonal.AI – Core Functionalities
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AI PlantOps

Plant GPT

Knowledge-based AI
(Symbolic)

Machine Learning Context-aware AI
(Hybrid Intelligence)

Agentic AI
(Physics-augmented)

Maintenance Planning

Automated Alarm management, 
RCA, Workorder planning

Energy & Utilities

Steam & condensate network 
balancing, Flare minimization

SAP Module Operating Manuals 
Documents

Maintenance Manual 
Documents

Time Series 
Data sources

Simulation output 
excel file

RCA reports documents P&ID Files

Hydrogen Network Optimization

Hydrogen purity & routing optimization
H2 recovery unit efficiency

Conversion unit 
coordination

Optimized product yields, 
increased operational 

efficiency, and cost savings
Planning & 
Coordination

Capacity & Resource 
Planning, scheduling Opti,

Value Chain Knowledge Graph –
Creates a unified digital backbone linking 
feedstock, furnaces, downstream units, 
logistics, and markets into one digital 
ecosystem

Symbolic AI – 
Encodes process rules, heuristics, and 
operational logic (e.g., COT, TMT limits, 
furnace coking dynamics, yield 
relationships)

Machine Learning –

Learns and predicts yield, energy, and 
fouling behaviors across feedstocks and 
operating conditions

Context-aware AI –

Connects plant insights with cost, 
demand, logistics, and price drivers

Agentic AI –

Simulates, validates, and executes actions 
using physics-economic coupling

Solutions

Core

Orchestration

Modes of Use

Modes of Use:
Shadow / Advisory / Autonomous

Tridiagonal.AI – AI PlantOps

Knowledge Graph
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• P&ID-based Data Contextualization
• Value Chain Based Contextualization

Tridiagonal.AI – Process Aware Knowledge Graph
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Time Series deviation detection

AGENT 1

• Deviation symptoms – How 

much deviation from mean, SD

Time Series ML Model

Correlation investigation – 
Correlation with documents, 

manuals, SAP historical work orders

AGENT 2

• Cause and effect diagram

• Correlated faulty part

• Troubleshooting guide

Agent 1 Manuals & SAP

RCA– Perform extensive RCA by 
tracing equipment to equipment and 
identify the exact cause of deviation

AGENT 3

• Recommended LONG 

TEXT, SHORT_TEXT, 

FUNCTIONAL LOCATION 

• Detailed RCA Reported

Agent 2

Intelligently generate notification
using historical context

AGENT 4

• Generated 

Notification Details

Agent 3 SAP

Intelligently generate work orders
using historical context

AGENT 5

• Generated Work 

Order Details

Agent 4 SAP

• List of deviated parameters

• List of faulty components

Time Series, Equipment 
Hierarchy, Manuals

Intelligently track the required
material availability status

AGENT 6

• Material Availability 

Status

Agent 5 SAP

Automated Multi-Agent Maintenance Workflow
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TPM Connected Worker Solutions

• RealWear Navigator Head-Mounted Tablets
– Ruggedized, Hands-free, Voice-controlled, Intrinsically-safe
– New lighter-weight Arc 3

• RuggedEdge Mobile 5G Gateway & IoT Hub
– Intrinsically-safe EdgeWatch
– Field Connectivity with Edge AI

• Intoware WorkfloPlus
– AI-enhanced Workflow & Business Process Digitalization

• XR Tech’s XR Sense
– Machine Vision AI with Automatic Anomaly Detection & Situational Awareness

• WolterKluwer’s Enablon
– Integrating process safety management to the Connected Worker
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Connected Worker

What you 
can do out 
of the box

No extra software 

or connectivity 

required

Image & Video 

Capture
• Share knowledge

• Capture processes

• Perform inspections

• Document issues

• Reduce paper

• Faster training

Video 

Playback

Document 

Navigation

What you can 
do with 3rd 

party software

Select from one of our 

many software 

partners

Remote Mentor
(XR Sense, Brochesia, etc.) 

Requires connectivity

Provide expert 

knowledge remotely

Industrial IoT

Data Visualization
(XR Sense)

Requires connectivity

Performance, 

diagnostics, predictive 

data & historic trends

Digital Workflow
(XR Sense, Intoware, 

Brochesia, TeamViewer)

Increased productivity 

& error reduction

• Modular & rugged with full-shift use
• Seamless hands-free use with robust voice controls
• Intrinsically-safe and Thermal Camera (FLIR) options  
• Services and Support

Key Benefits of Hands-Free Solutions:

• Eliminate downtime by up to 75%
• First-time fixes on heavy equipment can be reduced by up 

to 75% through collaboration

• Reduce travel footprint
• Let a single remote expert assist multiple machines and 

facilities at once, without costly travel

• Improve safety and productivity
• Access to information in context without distraction 

workers maintain situational awareness
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RealWear Navigator 520

* RealWear Navigator Z1 is the intrinsically-safe model
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RealWear Arc 3 (released Oct 2025)

Why the Arc 3?
Not every job requires heavy 
ruggedization, such as in 
lighter-duty use in logistics, 
warehousing, retail, healthcare, 
and field service

• Precision display: Featuring 
a double retina display, 
designed for sharp visuals

• Sleek, as it should: Weighing 
175 grams, and can be worn 
with any PPE equipment

• High-performance camera 
system: Two lenses, 
capturing any environment
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Connected Worker – Mobile 5G Gateway & IoT Hub

Purpose-built, industrial grade, intrinsically 
safe (ATEX Zone 1 & Zone 2) edge 

computing hub with 5G, enterprise grade 
Wi-Fi 6/6E, BLE, NFC and Starlink 
connectivity ready out-of-the-box
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World’s only AI-enabled health monitoring smart watch 

designed for combustible environments • Class 1 Div 1 / Zone 1 Certified

• IP68 dust/waterproof

• Ruggedized MIL-STD-810H

• Android Operating System

• WIFI Enabled

• Bluetooth, GPS, NFC

• SOS button

• Man-down feature

• GPS Location

• Vibration Alarms

• Health Monitoring
o Activity Levels / Exertion

o Heart Rate / Pulse Tracking

o Blood Oxygen Level

RuggedEdge Intrinsically Safe EdgeWatch
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AI on the Edge
• RuggedEdge AI Push-to-talk

– Uses natural speech to communicate with AI and 
answers are returned audibly and on screen

– Supports 80 languages and auto-detects the 
language spoken

– Large language model (LLM) is trained with domain 
specific information, OEM and customer data, 
providing detailed and accurate answers to 
technical questions

– Platform can tap into real-time data like 
maintenance, safety and operational records

– Highly secure platform where the speech engine, 
LLM, domain & customer data stay local to the 
device
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Workflow & Business Process Digitalization

WorkInstructions

• 200% Productivity Boost*

• Accurate Machine Set Up

• Distribute SOPs Instantly

Inspections

• 300% Extra Inspections*

• Optimise Maintenance

• Increase Product Quality

* Petrofac Proof of Concept Use Case

Compliance

• 100% Accurate ISO Audit Trail

• Improve Health & Safety

• Guarantee Industry Regulations

Training

• Retain Expertise of Workers

• Onboard Workers Quickly

• Remote Expert Assistance

Making the complex simple

Completed Steps

Manual Handling

Completed By - louise@intoware.com

Total Duration - 1sec Active Duration - 1sec

Safe

Confined Space

Completed By - louise@intoware.com

Total Duration - 1sec Active Duration - 1sec

N/A

Working at Height

Completed By - louise@intoware.com

Total Duration - 1sec Active Duration - 1sec

At Risk

Likelihood

Completed By - louise@intoware.com

Total Duration - 3sec Active Duration - 3sec

Likely

Severity

Completed By - louise@intoware.com

Total Duration - 3sec Active Duration - 3sec

LTI<7 days/Minor Damage/Complaint

Started - 11 Jun 2024 at 15:03:24

(UTC)

Duration - 17 hours, 59 minutes

Completed - 12 Jun 2024 at 09:02:38

(UTC)

Actual Duration - 8 minutes

Streamline & standardise paper

processes into digitalised tasks accessed

by mobile, tablet or wearable device

Instantly distribute job reports and

generate previously unavailable data

into human based procedures

mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
mailto:CompletedBy-louise@intoware.com
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WorkfloPlus AI Features

Smart Workflow Creation
Create a prompt and AI-generates digital instructions based on 
your needs

Instant AI Translation
AI translates workflows instantly into multiple languages for global 
rollout, with workflow consistency across languages

One Process.  One Standard.  Everywhere.

Satu Proses.  Satu Piawaian.  Di Mana-mana.

หน่ึงกระบวนการ มาตรฐานเดียว ทกุที่
एक प्रक्रिया। एक मानक। हर जगह।
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AI-enhanced Vision – XR Sense
• XR Sense uses Machine Vision to automate 

tasks and seamlessly incorporate MV findings 
into a single operational view

• Powerful web-based platform combines 
camera-enabled end-user devices, with highly 
accurate geographic information systems and 
a smart decision-making engine

• High-performance, scalable, secure solution
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XR Sense’s AI Workflow
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Connected Process Safety Management

TPM Connected Worker solutions can integrate into 

Enablon for real-time process safety management
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TPM Solutions Summary
• Highly experienced Consultants/Subject Matter Experts driving value 

through Business Process as a Service (BPaaS)

• Energy & Process industry focus including Energy Transition / Clean Fuels

• Value Add to Capital Projects

• Cutting Edge Solutions for Plant Performance

• Digital Operational Excellence full capability including proven AI 
applications

• Connected Field Worker/Technician empowerment for Energy, 
Manufacturing and Service industries

• Our advanced digitalization and Artificial Intelligence solutions provide 
leading-edge technology to our clients, supported by our deep domain 
expertise, capturing benefits, improving efficiencies, and enhancing 
safety in a sustainable manner

Design, Operate, Manage and Improve your Business 
(from any location on any device)

www.tpm-solutions.com
info@tpm-solutions.com
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