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Executive
Summary

The energy and industrial sectors are drowning in data, while starving for insights.
Despite billions invested in digital transformation, the majority of operational knowledge
remains buried in silos, inaccessible to those who need it most. A 2023 industry study
found that 76% of industrial companies report data silos hinder cross-departmental
exchange [1]. Engineers spend hours hunting for answers that should take minutes.
Critical patterns hide in plain sight, while the gap between what we collect and what we
can act upon grows wider every day.

This isn't a technology problem, it is a context problem. And it's finally solvable.

Agentic Al represents a fundamental shift in how industrial organizations can leverage
their data. Unlike traditional chatbots or search tools that fail in complex operational
environments, specialized Al agents can now navigate industrial complexity with
production-grade accuracy. But only when equipped with the right context, guardrails,
and architecture.

This e-book explores how Bolo Al is pioneering this transformation, delivering
measurable results in weeks rather than years. We'll examine what's actually possible
today, why our industrial-native approach succeeds where others fail, and provide a
realistic roadmap for the future of industrial Al.

Most importantly, we'll show you how to move from boardroom mandates to operational

wins, with honest assessments of both the tremendous potential and current limitations
of agentic Al in heavy industry.

[1] XPLM Industry Study 2023: Success Factor Data




Part I: The Reality of
Industrial Data Today

The Hidden Crisis

Walk into any industrial facility's control room, and you'll witness a
paradox that defines modern operations. Screens display thousands
of data points in real-time. Sensors collect terabytes of information
daily. Enterprise systems track every asset, every work order, every
checklist, every alarm. Yet when an engineer needs to answer a
critical question, "What's causing these recurring failures?" or "Which
assets need attention first?", they often spend hours manually piecing
together information from multiple systems, or worse, make decisions
based on incomplete data.

This is the hidden crisis of industrial operations: We're data-rich but
insight-poor.

Consider these realities:

« The average industrial facility has more than a dozen different
data systems that don't talk to each other
Engineers spend nearly a third of their time just looking for

.

information [2]
Critical insights... remain buried in documentation that's rarely

.

accessed
Years of operational knowledge walks out the door when

experienced workers retire - manufacturing will need to fill 3.8
million jobs by 2033, with 2.8 million resulting directly from
retirements [3]

The financial impact is staggering. According to recent industry analysis, the
vast majority of manufacturers are not using their data to its highest potential [4].
For a sector representing trillions in global economic activity, the unrealized
value is enormous.

Why Traditional Solutions Fall Short

The industry's response to this crisis has followed a predictable pattern. First
came unified dashboards, attempting to display all data in one place. Then
came enterprise search, trying to index everything. Most recently, chatbots
promised natural language access to information.

Each wave of technology made the same fundamental error: They treated
industrial data like consumer data.

[2] McKinsey Global Institute (employees spend 1.8 hours/day—9.3 hours per week—searching and
gathering information)

[3] Deloitte and The Manufacturing Institute, “Taking charge: Manufacturers support growth with
active workforce strategies," 2024

[4] Hexagon Manufacturing Intelligence, "Taking down the silos and putting data to work," 2025
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Part I: The Reality of Industrial Data Today

Here are three reasons why traditional approaches fail in industrial
environments:

1. Generic Chatbots Don't Speak Industrial:

Consumer Al doesn't understand that "transformer" means
different things in different contexts. It doesn't know that TRN-
238YR-571 is a critical asset with a history of thermal issues. It
can't connect a work order from last month to an alarm from today

to a P&ID diagram from five years ago.

2. Search Without Context is Noise:

When an engineer searches for "vibration," they don't want every
document that mentions the word. They need specific vibration
data for their asset, in their operating context, compared to relevant
baselines, with associated maintenance history. Traditional search
returns thousands of results; what's needed is the right answer.

3. Unified Views Without Intelligence Create Overload:
Putting all data on one screen doesn't solve the problem, it
amplifies it. Operators don't need to see everything; they need to
see what matters right now, with the context to understand why it

matters and what to do about it.



Part I: The Reality of Industrial Data Today

The Trillion-Dollar Opportunity

Despite these challenges, or perhaps because of them, the opportunity has never been
greater. Three converging factors are creating a perfect storm for transformation:

1. Technical Readiness: Advanced GenAl models and Agentic Al frameworks can now
understand complex technical language, reason about relationships, and generate accurate
insights, when properly configured for industrial contexts.

2. Organizational Urgency: The great crew change is accelerating. The proportion of
manufacturing employees over age 55 has more than doubled in the past 20 years, and
U.S. manufacturing will need to fill 3.8 million jobs by 2033, with 2.8 million resulting directly
from retirements [5]. Companies that fail to preserve and democratize this expertise face

existential risks, with 97% of firms expressing concern about "brain drain" [6].

3. Proven Value: Early adopters are already seeing dramatic results. 80% reductions in
manual analysis time. 90%+ accuracy in automated insights.

The organizations that solve this challenge won't just save money, they'll fundamentally
transform how industrial operations work. They'll empower every engineer with the collective
knowledge of their entire organization. They'll spot patterns humans miss. They'll prevent

failures before they happen.

This is the promise of Asset Intelligence: turning data chaos into operational excellence.

[5] Deloitte and The Manufacturing Institute, “Taking charge," 2024
[6] The Manufacturing Institute, "The Aging of the Manufacturing Workforce"
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Part Il: The Bolo Al
Difference — Purpose-
Built for Industrial
Intelligence

Why Industrial Al Requires
Industrial DNA

Most Al vendors approach industrial markets with consumer
technology wrapped in industrial marketing. They take chatbots
built for customer service and try to make them understand
compressor surge. They apply generic language models to
technical documentation and wonder why accuracy suffers.
They promise "Al transformation" without understanding what a
turnaround coordinator actually needs at 3 AM when Unit 2 trips
unexpectedly.

Bolo Al was born from a different reality - the oil fields of the
Middle East, where our founder worked 48-hour shifts as a field
engineer. Where unreliable software meant manual calculations
in 120-degree heat. Where the difference between good data
and bad data could mean safety incidents or millions in losses.
This field experience shapes everything about our approach.

We Speak Your Language:

Our semantic layer wasn't retrofitted from consumer applications—it was built
from the ground up to understand industrial operations. We know that "bad
actor" means problematic equipment, not a Hollywood villain. We understand
asset hierarchies, P&IDs, work order priorities, and alarm management
because we've lived it.

We Understand Your Context:

Generic Al sees data points. Bolo Al sees operational reality. When you ask
about a pump, we understand its role in the system, its maintenance history, its
criticality to production, and its relationship to other assets. This context isn't an
add-on. It is fundamental to how our system thinks.

We Respect Your Requirements:

Consumer Al can be 80% accurate and call it success. Industrial operations
demand more. That's why we've achieved 93% user acceptance pass rate in
customer deployments, with full traceability for every recommendation. Because
in your world, "pretty good" isn't good enough.
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The Industrial Native Advantage

What makes Bolo Al uniquely capable of solving industrial data
challenges? Three core differentiators built into our technical
foundation:

1. The Semantic Layer: Your Universal Translator

Imagine trying to navigate a foreign city where street signs use
unfamiliar characters, locals speak a different language, and even the
cultural norms around navigation differ from what you know. This is

exactly what happens when generic Al encounters industrial data.

Our semantic layer is the translator, the guide, and the cultural
interpreter that makes industrial Al possible. It's not just about
understanding that "PSI" means "pounds per square inch". It is about
knowing that 150 PSI in one context is normal, while in another it's a

critical alarm.

What the Semantic Layer Actually Does:

When an operator asks about "that problematic pump in the north
field," we translate to:

Asset ID: PMP-NF-2847

Location: North Field Station, Grid Reference B7

.

.

Known issues: Recurring seal failures, cavitation under high flow

Related systems: Cooling water circuit 3

Physical hierarchies (Plant — Unit = System — Component)

.

Functional dependencies (This pump feeds that heat exchanger)

Operational contexts (Critical path vs. redundant systems)

Historical patterns (This failure often precedes that consequence)

SAP calls it "Functional Location FL-2847"
The historian tags it as "NF_PMP_2847_FLOW"
Operators know it as "North Pump 3"

.

.

Maintenance refers to it as "The Sulzer unit"

.

We understand these are all the same asset

.

This semantic understanding wasn't adapted from consumer Al, it was
built from scratch to handle the complexity of industrial operations.
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2. Multi-Agent Architecture: Specialized Expertise
at Scale

While others rely on single models trying to do everything, we deploy
specialized agents that work together like a team of expert engineers.
Each agent has a specific role, deep expertise in its domain, and the

ability to collaborate seamlessly with others.

Our Agent Team:

SQL Generation Agents that understand your complex schemas

.

Document Analysis Agents trained on technical manuals and

.

procedures

Pattern Recognition Agents that identify anomalies across time-

.

series data

Context Management Agents that maintain operational

awareness

Orchestration Agents that coordinate everything seamlessly

How They Work Together:
Consider this real query: "Show me all heat exchangers with degrading

performance that might impact our summer production targets."

Here's the orchestration in action:

Planner Agent
parses the query and develops execution strategy

Schema Intelligence Agent
maps technical terminology to data sources

SQL Generation Agent
constructs optimized database queries

RAG Orchestration Agent
searches relevant documentation

Context Manager Agent
maintains conversation state

Execution Monitoring Agent
oversees the entire process

Synthesis
combines all results into actionable insights
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In seconds, you receive:

List of 7 heat exchangers showing performance degradation

Degradation trends with projected impact dates

.

Correlation with summer capacity requirements

.

Recommended maintenance actions prioritized by production

impact

Historical context from similar events

.

Confidence scores for each recommendation

This isn't just faster than manual analysis. It is more comprehensive
than what most engineers could accomplish given limited time. And
because each agent specializes in its domain, the overall system
achieves production-grade accuracy that single-model approaches
simply cannot match.

3. Security-First Architecture for Critical

Infrastructure

Industrial operations can't compromise on security. We understand
that your data represents competitive advantage, operational secrets,
and critical infrastructure that must be protected. That's why security

isn't bolted on. It is architected into every layer of our system.

Flexible Deployment Options

Deploy in the cloud, on-premise, or hybrid configurations to meet your
security and compliance requirements. Your data stays where you
need it, whether that's in isolated cloud VPCs, behind your firewall, or

a combination that balances security with scalability.

Enterprise-Grade Data Protection

End-to-end encryption (TLS 1.3 in transit, AES-256 at rest), complete
customer data isolation, and absolute privacy guarantees. Your data is
never used for model training, never shared across customers, and

you maintain complete control over data location and residency.

Comprehensive Access Control

Granular role-based permissions, SSO integration (SAML 2.0 and
OAuth2), complete audit trails of all actions and queries, and built-in
support for NERC CIP, ISO 27001, and industry-specific compliance
requirements.

24/7 Operational Security

Continuous security monitoring, regular vulnerability assessments,
automated backup and disaster recovery protocols, and rapid incident
response capabilities. We protect critical infrastructure with the

seriousness it demands.
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Our Technology
Our semantic layer operates as the bridge
between your data and our agents, enabling {:F':?

accurate and effective reasoning: I 1
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Part lll: Real-World
Impact — From Theory
to Results

The true test of any technology isn't what it promises. It is what it
delivers. While the Al industry is full of proof-of-concepts that never
scale and pilots that never reach production, Bolo Al has a different
track record: measurable results in weeks, production deployments
at Fortune 500 companies, and ROI that justifies expansion.

Here's what happens when industrial-native Al meets real
operational challenges.
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Case Study:

Transforming Asset
Performance Management

The Challenge

A Global 500 energy technology company had built a sophisticated
Asset Performance Management platform serving utilities and
industrial customers. The system contained years of valuable asset
health data across a complex schema:

186k+ assets tracked, including 22k+ parent assets with sub-

components

.

348k issues catalogued across the system

8,721 locations mapped in the database

.

23 interconnected data tables, some containing up to 33

columns and 80,000 records each

Despite this rich dataset, engineers struggled to extract insights
efficiently. Simple questions required manual data exports, Excel
manipulation, and hours of analysis. The platform's value was locked
behind complexity.

The Solution: Intelligent Access Layer

We integrated Bolo Al Copilot directly into the company's APM
database, creating a natural language interface that understood both
their data structure and operational context. Our focus was enabling
four critical query types that unlocked previously hidden insights:

Basic Search

Simple asset lookups and status checks.
Example: "What is the condition score for asset XYZ?" "How many assets are
high, medium and low risk?"

Anomaly & Trend Detection

Surface patterns across the asset fleet.
Example: "Show me the worst performing transformer where health score is 5%
higher than average." "Which unit has the highest number of high-risk assets?"

Comparative Evaluation

Prioritize maintenance actions.
Example: "Show top 5 transformers with insulation problems." "Show top 20
batteries sorted by maintenance priority with excessive cell temperature."

Recommendation Support

Actionable maintenance guidance.

Example: "What tests should | perform to validate electrical problems?" "Provide
transformers with action plan recommendations to improve probability of failure
scores."

Each query type revealed data patterns that were invisible in legacy
views, insights that previously required manual data exports and
hours of analysis.
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Rapid Delivery

Speed matters in industrial environments. Here's what we actually delivered:

Under 3 weeks: First working demo
Early hands-on experience enabled stakeholder input during development,
not after deployment.

2 months: Production-ready deployment
Complete system including Al generation, domain customization, and
explainability features.

N4

Measured Results

We don't estimate impact, we measure it:

80% Reduction in Manual Data Discovery Time
Tasks that took 2-4 hours now complete in under 30 seconds. Engineers
spend less time hunting for data and more time acting on insights.

93% Pass Rate on User Acceptance Testing
Validated across the 20 most frequent user query types. Not aspirational—
actually achieved in production testing with the customer's engineering teams.

Production Expansion

Based on these results, the company is now deploying Bolo Al with a Fortune
500 North American utility. The conversation shifted from "Can Al work in our
environment?" to "How fast can we scale to our entire fleet?"
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Where Else This Applies:
Industrial Use Cases

The same approach that transformed asset performance
management at our first deployment can address other critical
operational challenges across heavy industry. These represent
areas where industrial organizations face similar data access
problems: siloed information, time-consuming manual analysis, and
insights locked behind complexity.

Turnaround & Maintenance Planning

Reliability & Bad Actor Management Industrial facilities face the challenge of optimizing major
maintenance events where information is scattered across
work order systems, procedure documents, historical reports,
and tribal knowledge. Planning cycles that currently take

months could be dramatically shortened.

Utilities and industrial facilities managing tens of thousands of
assets struggle to prioritize maintenance when condition
monitoring data, failure history, and operational context live in
separate systems.

The Opportunity:

Connecting sensor data with
maintenance records and
asset criticality could enable

Potential Impact:

Proactive failure prevention,
optimized crew deployment,
improved reliability metrics,

and better resource
allocation decisions.

risk-based prioritization
through questions like "Which
assets show degradation
patterns similar to previous
failures?" or "Where should we
focus limited maintenance
resources for maximum
reliability impact?"

The Opportunity:

Natural language access to
years of turnaround data,
thousands of procedure
documents, and historical
work orders could enable
questions like "What scope
optimization opportunities
exist based on similar
turnarounds?" or "Which
activities typically cause
delays and how can we
sequence better?"

Potential Impact:

Faster planning cycles,
optimized resource
allocation, reduced
downtime, and captured
institutional knowledge from
past events.
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Operational Knowledge Transfer

As experienced personnel retire, decades of operational
knowledge walks out the door. Technical documentation exists,
but it's difficult to access when needed and doesn't capture the
context that experienced engineers carry in their heads.

The Opportunity: Potential Impact:

Indexing technical manuals, Faster problem resolution,
operating procedures, failure reduced dependence on
investigations, and engineering specific individuals,
standards could make improved training efficiency,
institutional knowledge and preserved institutional
accessible to any engineer knowledge.

through natural language
queries, preserving expertise
and accelerating onboarding.

These use cases share a common pattern: valuable information exists
but remains difficult to access and synthesize when decisions need to
be made. The same industrial-native Al approach that achieved 93%
accuracy in asset performance management can address these
challenges, starting with focused pilots that prove value, then
expanding systematically based on measured results.




Part IV: The Bootcamp
Advantage — Your Fast
Track to Value

Most industrial Al initiatives fail in the gap between boardroom mandates
and operational reality. Executives demand "Al transformation." Operators
need solutions that actually work in the field. The disconnect kills projects
before they start.

Bolo Al's Agentic Al Boardroom Bootcamp bridges this gap in one day.

From Ambiguity to Action in Eight Hours
This isn't another vendor presentation promising future capabilities. It's a
hands-on intensive that delivers three concrete outcomes:

1. Build Al Intuition Fast

Cut through the hype. In eight hours, participants understand exactly what
Agentic Al means for their operations. Not in abstract terms, but applied
directly to their daily challenges.

2. Work with Real Data

No PowerPoint theater. Participants interact with Al on actual industrial
scenarios, see live queries on operational data, and directly compare Al-
powered workflows to current manual processes.

3. Leave with Your Roadmap

Every participant walks out with a complete action plan: highest-value use
case identified, required stakeholders mapped, data readiness assessed,
success metrics defined, and a 90-day implementation timeline ready to
present to leadership.
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Why This Works

The bootcamp succeeds because it eliminates the three killers of industrial Al adoption:

Solves the Knowledge Problem
Teams gain practical understanding of what Al
can actually do in their environment, moving

from abstract concepts to concrete applications.

Solves the Alignment Problem
Cross-functional participants—operations,
engineering, IT, leadership—develop shared
language and shared vision, eliminating

organizational friction before it starts.

Solves the Prioritization Problem

Clear identification of the highest-value use
case with measurable ROI, removing the
paralysis of infinite possibilities and focusing

energy on what matters most.

The Proven Path: Bootcamp to Production
Organizations that complete the bootcamp can

realize value in weeks not years:

Weeks 1-4: Proof of Value
Immediate focus on the use case identified during bootcamp. Working
prototype with your actual data. Measurable results that justify next steps.

Months 2-3: Pilot Deployment
Production deployment with 10-20 users. Real workflows, real feedback,

real impact measurement.

Months 4-6: Enterprise Rollout
Systematic expansion across additional use cases, units, or sites based on
demonstrated value.

1 -2 Days 8 — 12 Weeks
Initial Briefing Pilot Development & Software Trial
4 - 5Days 4 - 6 Months

Use Case Identification Application Deployed in Production



Conclusion:
The Asset Intelligence
Revolution

The question facing every industrial organization isn't whether Al
will transform operations. It's whether your organization will lead
or follow.

Early adopters are already achieving measurable results:

« 80% reductions in manual analysis time

« 93% accuracy on complex operational queries

« Millions in prevented failures and optimized performance
« Institutional knowledge preserved and democratized

The technology is proven. The value is measurable. The path
forward is clear.

Your next step isn't a leap of faith. It is a focused
effort to prove value with your data, on your
challenges, measured by your metrics.

Start with a bootcamp. Identify your highest-value use case.
Build a working prototype. See results in weeks. Scale based on
demonstrated impact.

The asset intelligence revolution isn't coming. It's here. The only
question is whether you're ready to take the first step.




About Bolo Al

Bolo Al is pioneering the future of industrial operations through Agentic
Al. Our flagship product, Bolo Al Copilot for Asset Intelligence,
transforms how energy and industrial companies leverage their
operational data, delivering measurable results in weeks, not years. Our
multi-agent architecture, industrial semantic layer, and specialized Al
agents are purpose-built for the complexity of asset-intensive industries.
Bolo Al is becoming an emerging leader and the trusted partner for
industrial leaders ready to transform their operations.

Founded by a field engineer who understands operational realities. Built
by technologists who've deployed enterprise systems at Fortune 500
scale. We are building intelligent software to make the energy industry
safer, faster, and better. Founded in 2024, Bolo Al is venture backed
and headquartered in Palo Alto, California.

Start Your Journey

Ready to transform your operational data into asset intelligence?

Contact us for a Boardroom Bootcamp:

. See Bolo Al work with your actual data

- Get hands-on experience solving your specific challenges
« Build your Al roadmap with expert guidance

- Transform skeptics into champions

The future of industrial operations is here.
Let's build it together.

X info@bolo.ai @ www.bolo.ai



