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Today’s Discussion

1

2

3

Where AI Fits in Natural Gas 
Operations

Use Cases with Near-Term 
Potential

A Field Prototype and What 
It Taught Us

Human Judgment, Safety, and 
Responsible Use4

5 A Practical Plan for the Next 6 to 
12 Months

“Which operating decision would improve most if your team could find 
the right information faster?”
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Why AI Matters Now for Natural Gas Utilities

Better tools now coincide with greater pressure on utility employees, assets, and capital programs.

Current tools can search 
and organize procedures, 
narratives, photographs, 
inspection records, and 
other information utilities 
already collect.

More Usable Technology

Aging assets, capital 
programs, contractor 
coordination, and 
workforce turnover 
increase the amount of 
information employees 
must review.

More Operating Pressure

A focused prototype can 
test the process, available 
information, user 
acceptance, and potential 
value before major AI / 
integration spending.

A Practical Entry Point

The question has shifted from whether AI has potential to where it can improve specific operating 
decisions without weakening accountability or established controls.
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Where AI is Proven, Developing, or Still Early
Deployed AI solutions span mature analytics and machine-learning (ML) applications to newer 
generative AI and agentic tools.

Proven EmergingDeveloping

 Demand forecasting
 Sensor anomaly detection
 Route and schedule optimization
 Customer contact analytics

 Inspection image analysis
 Work order prioritization
 Safety narrative analysis
 Pipeline risk prioritization
 Voice-enabled field support

 Dynamic job briefings
 AI-assisted control 

recommendations
 Agents that assemble information 

from several operating systems

Readiness depends as much on data quality, fit with the operating process, 
system integration, and employee trust.
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Natural Gas AI Use Cases and Opportunities
The most relevant applications fall within five operating areas

Operations and 
Maintenance

Detect abnormal equipment 
conditions, support maintenance 

priorities, and connect asset 
history with current performance.

Gas Control
Support demand forecasting, 
compressor planning, alarm 
review, and preparation for 

emergency operating 
conditions.

Compliance, Damage 
Prevention and Cybersecurity

Support evidence review, locate ticket 
screening, reporting, control 

monitoring, and investigation of 
unusual OT activity.

Safety and Workforce
Review observations and near 

misses, strengthen job preparation, 
improve access to procedures, and 

focus training.

Engineering and Construction
Search standards and records, review 

designs, anticipate material constraints, and 
improve field documentation.
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Where to Start?
Start with applications that use existing information, support a defined decision, and keep qualified employees accountable

IMPLEMENTATION EFFORT AND 
CONSEQUENCE

highlow
low

high Screening Questions
 Does the decision recur 

often enough to matter?

 Can the user trace the 
answer to reliable source 
information?

 Who owns the process and 
makes the final decision?

 Can we measure time, 
quality, risk, or cost?

 What happens when the 
tool is wrong or 
unavailable?
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PURSUE NOW
Procedure and standards search
Safety observation analysis
Inspection narrative review
Job planning and briefing support

BUILD TOWARD
Pipeline integrity prioritization
Leak detection and response prioritization
Predictive equipment health
Gas control scenario support
Compressor and flow optimization

USE SELECTIVELY
Field record drafting
Regulatory summaries
Compliance evidence classification
Customer service / customer contact 
analysis
Training content development

DO NOT START HERE
Automated approval of field work
Autonomous control decisions
Broad enterprise operating assistants
Emergency response recommendations 
without qualified review
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Operations and Maintenance
AI can combine asset condition, work history, and field information to support maintenance and planning decisions.

Equipment
Monitoring

Maintenance
Prioritization

Inspection
Analysis

Work Package
Support

Identify unusual sensor patterns that may 
indicate declining equipment condition.

Combine condition, consequence, work 
history, and access constraints to focus 
scarce resources. 

Review images and narratives for corrosion, 
damage, vegetation, leaks, and repeated 
field conditions.

Help planners find approved procedures, 
drawings, prior experience, and equipment 
history.
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Gas Control and and Operational Decisions

AI can improve situational awareness while controllers retain authority and follow approved 
procedures

AI tools can organize evidence and compare conditions. Qualified controllers validate the information, 
follow approved procedures, and retain control authority.

INPUTS

 SCADA and alarms

 Weather and demand

 Integrity records

 Work and outage status

AI SUPPORT

 Anomaly detection

 Pattern comparison

 Scenario analysis

 Recommended questions

CONTROLLER JUDGMENT

 Validate conditions

 Apply procedures

 Coordinate field response

 Document rationale
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Engineering, Construction, and Field Work
AI can reduce preparation time and help employees apply standards more consistently

Field Documentation
Convert photographs, voice notes, and inspection 
narratives into draft records for employee review.

Materials and Schedule
Identify long lead materials, forecast demand, and 
show how design changes affect purchasing and 
construction plans.

Job Preparation
Build draft checklists and briefing material using 
approved procedures, operating experience, and 
known site conditions.

Design and Records
Search standards, compare drawings, identify 
missing information, and support constructability 
reviews.
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Safety Signals Can Appear Before Incidents
The difficulty is finding them across thousands of observations, narratives, and work records.

Job plans and briefings

Field observations

Near misses and 
inspections

Work orders and 
schedules

Training and 
qualifications

Photos, voice notes, 
and video

Lagging
 Injuries 
 TRIR
 DART

Leading
 Weak job preparation
 Repeated deviations
 Recurring equipment or contractor issues

AI can scan large volumes of observation and work records for 
repeated conditions, missing controls, and combinations of risk 

that may not appear in a record-by-record review.
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Use when AI can support review and analysis of 
information that people cannot reasonably complete

 AI identifies patterns, anomalies, or items for follow-
up

 The alternative is that much of the information is not 
reviewed at all or in detail

AI TRIAGE

Examples  Safety observations
 Inspection narratives
 Company or Operating Experience trends

Use when a qualified person must review 

 A missed item could affect safety, compliance, or an 
operating decision

 AI retrieves evidence / scans imagery, flags issues, 
and highlights related experience

 The qualified reviewer challenges the cues and 
makes the judgment

HUMAN REVIEW SUPPORTED BY AI

Examples  Jobsite preparation/job hazard analysis
 Investigations

Match the Human Review Approach to the Decision
AI can either help people review more information or help enhance a qualified human reviewer’s 
capabilities

11

When a qualified person must review the complete record, AI should support that review rather than decide 
which information the person receives.
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Example of AI Assisted Hazard Identification

Sources: Field1st; EEI Safety Forum – Hallowell - CSRA
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Field Case Study: The Operating Problem

Recurring field challenges:
 Crews had to navigate long procedures while preparing for 

work

 Job preparation practices varied across regions and 
contractors

 The quality and completeness of JHAs and job briefings 
varied

 Field observations, inspection findings, and operating 
experience did not consistently reach crews when they were 
preparing for the job

 Training videos and job aids were scattered across 
repositories

A large natural gas utility wanted clearer job preparation and faster access to approved information.

Prototype question: can an AI field assistant improve job 
preparation without becoming a substitute for the procedure?
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Field Case Study: Prototype Experience
The prototype combined procedures, observations – Did Not Meet (DNM), job planning, and training 
into one field-oriented workflow.

 Supervisor and crew review
 Source traceability
 Usability feedback
 Refinement before scale

 Relevant procedure steps
 Potential hazards and 

controls
 Questions for the 

supervisor and crew
 Related operating 

experience
 Pressure, isolation, and 

purging considerations

 Current procedures
 Safety requirements
 Field observations and 

operating experience
 Training videos and job 

aids
 Operator Qualification 

requirements
 Prior inspection and near-

miss experience

CONTROLLED 
INPUTS

ASSISTED 
PREPARATION FIELD VALIDATION

The prototype created a draft for qualified review, showed the supporting sources, and allowed field 
users to test whether the information helped them prepare.
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Illustrative prototype output. 
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Illustrative prototype output. 
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Illustrative prototype output. 
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Illustrative prototype output. 
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Field Case Study: What the Prototype Was Designed to Test

Early testing should answer operating questions before the utility invests in AI integration

 Do employees understand and trust the output?

 Does the tool provide accurate and complete information?

 Can users trace the answer to the current approved 
source?

 Does it improve job preparation and briefing consistency?

 Does it reduce preparation time?

 What information and controls would scaling require?

 Automatic authorization to perform work

 Replacement of approved procedures

 Unattended operational decisions

 Proof of enterprise ROI from a small sample

 Permission to bypass IT, cyber, or change control

WHAT THE PROTOTYPE TESTS WHAT THE PROTOTYPE DOES NOT PROVE

“Prototype the work, not just the AI model.”
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Four AI Delivery Models
The choice depends on product maturity, fit with existing systems, support needs, and total cost

Most utilities will use 
more than one 
approach. Choose the 
delivery model for each 
business problem 
rather than selecting 
one AI platform for 
every application.

BUY CONFIGURE HYBRID BUILD

mature vendor 
product

enterprise 
platform

vendor supported with 
utility input

targeted customer 
solution

Fastest path when the 
use case is common 
and the product fits 

existing systems

Useful when data and 
security services 

already exist and the 
process needs 

tailoring

Combine a vendor 
product with utility 

rules, information, and 
system connections

Develop a utility-
owned solution when 

the application is 
specialized and the 

organization can 
support it
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Governance Should Match the Consequence
Higher consequence applications require stronger review, monitoring, and fallback procedures

21

TIER 1 Assistive Drafting, search, summarization Human checks output before use

TIER 2 Decision support
Prioritization, risk cues, 
recommendations

Validation, monitoring, source 
traceability

TIER 3
Safety or 
operational 
impact

Field execution or control-room 
recommendations

Independent review, controlled 
changes, documented testing, and 
a reliable fallback process

ROLE EXAMPLE MINIMUM CONTROL
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Lessons Learned from Utility AI Work
Operating fit and value to end users separates useful tools from impressive demonstrations.

Start with the decision and 
business problem to solve
Identify who will use the information and 
what they should be able to do better.

Use real users early
Operators, field employees, and 
supervisors expose process issues / 
improvement opportunities quickly.

Expect imperfect data
Prototype with sanitized or synthetic data 
while improving production data in parallel.

Assign ownership before scaling

Integration, support, monitoring, and 
model changes continue after the pilot.

Show the source
Procedure sections, records, and version 
dates should remain visible whenever the 
output affects work or risk..

Measure operating results

Track preparation time, quality, consistency, 
adoption, and risk indicators.

The technology is usually not the hardest part.
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0–60 DAYS

Frame and select

 Name operating sponsors

 Screen 10–15 use cases

 Choose one or two focused 
pilots

 Set baseline measures

2–5 MONTHS

Prototype and test

 Use sanitized or controlled data

 Test with real users

 Measure quality, employee 
effort, and operating results

 Document controls and gaps

5–12 MONTHS

Scale what works

 Integrate approved data

 Complete the security review 
and establish ongoing support

 Train users and owners

 Expand only with evidence

Address information quality, governance, and organizational change alongside the pilots. 

Each area can improve as the utility learns.

A Practical 6 to 12 Month Plan
A small set of AI pilots can build evidence while the utility establishes the required controls and 
information

23
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Which operating decision should improve?

1
Who owns the process and makes the final 

decision?

Which sources must the employee be able 
to verify?

What happens when the tool is wrong or 
unavailable?

How will employees test it in the actual 
process?

What result would justify scaling, revising, 
or stopping?

Questions Executives Should Ask Before Funding an AI Pilot

2

3 4

5 6

24
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The Practical Starting Point

Choose one important decision. Give experienced 
employees better information. Test the tool with 
them in the actual process. Scale only when it earns 
their trust and improves the result.

AI use case selection and business case
Rapid prototypes and field testing
Governance and operational controls
OT, safety, workforce, and change support
Implementation and scaling

Luke Martin

Partner, OT and AI 
Enablement

Questions and discussion

How ScottMadden Helps

25
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ScottMadden Natural Gas AI Categorization Framework
Capability Tier AI Category Representative Natural Gas Applications Operational Value

Tier 3 – 

Operational 
Optimization

Pre dic tive  as se t he a lth Condition and failure  prediction for compressors, regulators, 
valves, and other equipment Earlier issue detection and fewer emergency repairs

Sys te m planning  and 
optimiza tion

Demand forecasting, storage and LNG inventory planning, 
and pressure or flow optimization Better operating plans and use of available  capacity

Inte grity risk ana lytics Combine inspection, corrosion, leak, work history, and 
environmental data to prioritize  threats Better inspection, repair, and replacement decisions

Compute r vis ion and  
re mote  inspe c tion

Review patrol images, right-of-way encroachment, corrosion, 
coating defects, and construction quality Faster and more consistent inspection review

Tier 2 – 

Process and 
Decision Support

Engine e ring  and re cords  
re vie w

Search drawings, standards, as-builts , and technical records 
to support engineering review Faster reviews and fewer record gaps

Safe ty and  is sue  tre nding Analyze observations, near misses, incidents, inspection 
findings, and operating experience Earlier warning signs and more focused action

Work p lanning  and 
d ispa tch

Support work order review, job planning, routing, and crew or 
material coordination Better prepared work and fewer avoidable  delays

Compliance  and  damage  
pre ve ntion

Support locate-ticket review, excavation-risk screening, 
evidence collection, and reporting More focused reviews and stronger documentation

Tier 1 – 

Knowledge & 
Information 

Access

Proce dure  and  knowle dge  
acces s

Search approved procedures, manuals, job aids, and 
operating experience Faster access to the right information

Adminis tra tive  and  
cus tome r support

Summarize regulatory material, sort correspondence, and 
help draft routine service responses Less administrative work and more time for operations
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O&M

Predictive 
maintenance

Leak and anomaly 
detection

Asset health and 
work prioritization

Inspection narrative 
analysis

ENGINEERING

Routing and 
constructability

Drawing and 
standard review

Material demand and 
lead-time risk

Closeout record 
quality

CONTROL ROOM

Demand forecasting

Alarm and event 
correlation

Compressor and flow 
optimization

Emergency scenario 
support

SAFETY

Observation and 
near-miss analysis

AI-assisted JHA and 
job briefing

Procedure and job-
aid access

Targeted refresher 
training

COMPLIANCE / 
CYBER

Evidence 
classification

Control testing 
support

Patch and inventory 
analysis

OT anomaly 
investigation

Natural Gas AI Use Case Catalog

Sources: ScottMadden: Artificial Intelligence Use Cases in the Natural Gas Industry
27
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Gas and Pipeline AI Vendor Snapshot – August 2026
Vendor Primary focus Why it is relevant

Urbint / Itron Damage prevention and field risk

Uses AI to prioritize excavation tickets, identify higher-risk work, 
reduce third-party damage, and support worker safety. It helps 
prevent conditions that can lead to gas leaks rather than detecting 
the leak itself.

Irth Pipeline integrity and damage prevention
Combines inline inspection, corrosion, repair, geospatial, and 
operating data to support integrity decisions. It also provides 811 
ticket management and damage-prevention tools for gas utilities.

PipeSense Pipeline leak detection and pressure testing
Uses high-frequency pressure data and machine learning to detect 
and locate leaks, reduce false alarms, support hydrostatic testing, 
and identify pipeline obstructions.

Picarro Distribution leak surveys and methane 
analytics

Uses mobile methane measurement and analytics to locate leaks, 
estimate emissions, improve survey coverage, and help utilities 
prioritize repair work.

Atmos International Transmission pipeline monitoring
Provides computational pipeline monitoring enhanced by machine 
learning. Applications include leak detection, line-pack analysis, 
theft detection, and gas pipeline operating support.

https://na.itron.com/what-we-offer/damage-prevention
https://irthsolutions.com/pipeline-integrity
https://pipesense.com/
https://www.picarro.com/gas/technology
https://www.atmosi.com/en/news-events/blogs/expanding-pipeline-networks-meeting-leak-detection-challenges-on-major-infrastructure-projects/
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