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Miriam Hodge, PhD

AI Control Solution Consultant

Miriam’s passion is finding opportunities where others see a 

blank page. AI and data science expert with 20+ years of 

experience across a breadth of industries and technologies. 

Built and scaled AI Centers of Excellence in petrochemical 

manufacturing, banking and freight rail.

CONNECT
miriam.hodge@yokogawa.com 

https://www.linkedin.com/in/mchodge/ 

Career 
Map

https://www.linkedin.com/in/mchodge/


| Document Number 12345 | Month DD, YYYY |  

© Yokogawa Electric Corporation

Worldwide Business Operations
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12 countries

Service network
Subsidiaries

and affiliates

Manufacturing sites

Global network supporting business growth
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America do Sul
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of America
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13 in Japan
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（As of March 31, 2025）
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         Service engineers
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6 2 countries

Yokogawa Middle 

East and Africa



| Document Number 12345 | Month DD, YYYY |  

© Yokogawa Electric Corporation

Building long-term, deep relationships
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Shovel picture

Kevin and Matt shaking 

hands

We are the strategic partner for control and automation at Frontieras.

Our relationship dates back to 2019.  
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Mason County and Beyond: Why This Conversation Matters
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AI Data Centers as Industrial Systems

Next-generation AI data centers operate at industrial 
scale, requiring reliability similar to large power 
stations and refineries.

Regional Infrastructure Investment

The Appalachian Basin features converging 
investments in power, natural gas, and digital 
facilities creating energy-intensive assets.

Operational Excellence and Longevity

Successful operation over decades depends on 
design choices, partnerships, and disciplined 
management for resilient AI systems.

Scaling AI Industrial Systems

Lessons from Mason County guide scaling AI-driven 
industrial platforms that align energy, digital 
enablement, and reliability.

Nucor Steel Sheet Mill (Apple Grove)

• Investment: $3–4 billion.

• Jobs: 800 (2,000 construction)

• Target operation: 2027

Frontieras Adv Coal Reformation Facility

• Investment: $850 million

• Jobs: 200–300 (+ 2,000 construction)

• Target operations: 2028

Mountaineer GigaSystem  
Monarch Compute Campus

• Investment: multi-billion

• Jobs: 3,000 

• Target operations: 2027

Major Industrial Projects
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The Appalachian Basin as an AI Infrastructure Hub
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Energy Cost and Resources

The Basin offers some of the lowest global energy costs, 
supported by abundant natural gas and expanding 
infrastructure.

Water and Cooling Resources

Strong water availability supports advanced cooling systems 
essential for AI data center operations.

Geographic and Operational Resilience

The region’s low risk of natural disasters ensures operational 
stability for large-scale AI infrastructure.

Strategic Connectivity and Growth

Proximity to major internet interconnects and growing data 
center presence drives strategic low-latency connectivity.
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The Common Pattern

• Thousands to millions of sensor & control points per 
asset base

• Highly coupled physical systems (process, energy, 
infrastructure)

• Safety- and reliability-critical operating environments

• Multi-decade asset lifecycles with continuous 24/7 
operation

• Distributed sites with local variability, global 
coordination needs

• Increasing pressure to optimize efficiency, 
throughput, and emissions

Example Domains

Example 1: Midsteam Operations

• Complex processes: gathering and processing, 
transportation, distribution, power gen(?)

• Tight process constraints and safety regulations

• Large rotating equipment + heat transfer systems

• Multi-train optimization across facilities

Example 2: Data Center Infrastructure

• Coupled power, cooling, and compute systems

• Highly dynamic loads (AI-driven variability, burst 
demand)

• Stringent uptime requirements (SLA-driven 
operations)

• Campus-scale infrastructure across global footprints

Across industries, the problem is the same:  Scaling safe, reliable, and optimized operation of deeply interconnected 
systems beyond human cognitive limits.

Scaling Complexity in Capital-Intensive Industries
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AI and Smart manufacturing
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AI in Data Center Operations
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Safety and Cybersecurity 
Integration

SIS ensures emergency 
shutdowns while SOC/NOC 
cybersecurity protects control 
and enterprise systems.

Integrated Control and 

Monitoring

Yokogawa’s DCS manages 

real-time control of power 

distribution and thermal 

assets for high availability.

Unified Supervisory 

Layer

SCADA unifies BMS, 

DCIM, and electrical 

monitoring providing real-

time operational visibility.

Enterprise Energy and 

Asset Management
EEMS and APM convert 

operational data into insights 

for energy optimization and 
asset health monitoring.

Pressure

Heat Detection

Analysis

Water Analysis
Vibration

Flow
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Industrial AI must operate across all four axes simultaneously

Spatial Scale

Sites × Geographies

From a single LNG train to a global network of 
hyperscale campuses. AI must control locally while 
learning globally — across dozens to hundreds of 
distributed sites with different constraints and histories.

Temporal Scale

Seconds to Decades

Safety interlocks fire in 50ms. Energy dispatch plans run 
quarterly. The same AI stack must be coherent across 
every layer of the time horizon — simultaneously, 
without contradiction.

System Complexity

Subsystems × Interactions

A 200MW data center has 10,000+ monitored points. 
An LNG train: 50,000+. Orchestrating them requires 
hierarchical autonomy — not a single monolithic model 
that fails as one unit.

Talent Scale

Skills × Workforce

AI-driven operations require a new breed of engineer — 
part process expert, part data scientist. The Great Crew 
Change is accelerating. Building this workforce pipeline 
is as critical as the technology itself.

Four Axes of Industrial Scale
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Seconds

< 1s – 60s

Safety shutdowns

PID control loops

Load shedding

Minutes

1 – 30 min

Process 
stabilization

Cooling 
optimization

Anomaly triage

Hours

Hours to Days

Production 
scheduling

Energy arbitrage

Predictive maint.

Months

Weeks to Months

Capacity planning

Model retraining

Ops Optimization

Years

1 Year +

Asset lifecycle

Infrastructure ROI

AI strategy

← Safety-critical, fast response          Time horizon          Long-range strategy →

Time Scales of Stability and Control

Each layer has different objectives, feedback loops, and failure modes — all coexist in one coherent system

Alarm Mgmt.
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Seconds

< 1s – 60s

Minutes

1 – 30 min

Anomaly triage

Hours

Hours to Days

Predictive maint.

Months

Weeks to Months

Ops optimization

Years

1 Year +

AI strategy

← Safety-critical, fast response          Time horizon          Long-range strategy →

The right information at the right time

Each layer has different objectives, feedback loops, and failure modes — all coexist in one coherent system

Safety.

Ensure that all 
worker can go 
home safely by 
allowing operators 
to focus and act on 
critical alarms in a 
timely manner.

Find anomalies in 
operational 
conditions before 
they become 
alarms and track 
them back to the 
first bad actor.

Identify the 
equipment that is 
degrading and 
change it out 
during a scheduled 
maintenance 
window.

Balance multiple 
objectives such as 
cost and 
performance and 
find the best 
possible trade-off 
given current 
operating 
conditions. 

Balance business 
outcomes, 
technical maturity 
and risk to 
progressively build 
capabilities. 

Adv Alarm Mgmt. .Process Advisory APM . Digital Twin AI Roadmap



| Document Number 12345 | Month DD, YYYY |  

© Yokogawa Electric Corporation

Industrial AI must operate across all four axes simultaneously

Spatial Scale

Sites × Geographies

From a single LNG train to a global network of 
hyperscale campuses. AI must control locally while 
learning globally — across dozens to hundreds of 
distributed sites with different constraints and histories.

Temporal Scale

Seconds to Decades

Safety interlocks fire in 50ms. Energy dispatch plans run 
quarterly. The same AI stack must be coherent across 
every layer of the time horizon — simultaneously, 
without contradiction.

System Complexity

Subsystems × Interactions

A 200MW data center has 10,000+ monitored points. 
An LNG train: 50,000+. Orchestrating them requires 
hierarchical autonomy — not a single monolithic model 
that fails as one unit.

Talent Scale

Skills × Workforce

AI-driven operations require a new breed of engineer — 
part process expert, part data scientist. The Great Crew 
Change is accelerating. Building this workforce pipeline 
is as critical as the technology itself.

Four Axes of Industrial Scale



| Document Number 12345 | Month DD, YYYY |  

© Yokogawa Electric Corporation

Integrated / Remote Operations

1515

People

TechnologyProcess

IOC

brings together people, work processes, and 
technology to make smarter decisions.

IOC
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FKDPP
Factorial Kernel Dynamic

Policy Programming

Reinforcement learning AI that
directly controls industrial processes
without pre-programmed rules.

Trained in simulation, then deployed
into live DCS loops — with full safety
interlock integration.

LNG / GasAramco Fadhili Gas Plant — 2025

Multiple coordinated FKDPP AI agents for acid gas 
removal. Results: 10–15% reduction in amine and steam 
use, ~5% power reduction, fewer manual interventions.

ChemicalEneos Corporation — 2022

World's first 35-day fully autonomous operation of a 

chemical plant using reinforcement learning AI. Proved 
safety and commercial viability at scale.

Data CenterData Center Vertical

Dedicated Yokogawa data center practice: power 
monitoring, cooling optimization, and DCIM integration — 
same CENTUM and OpreX stack, new application domain.

Yokogawa brings 50 years of safety-critical control infrastructure plus the AI layer — not one or 
the other.

AI on the OT operational level

From world-first autonomous operation to commercial-scale deployments — across LNG, 
gas processing, and data centers
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Digital Twin

19
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The Window Is Open

20

Operators who build AI capability now will have compounding advantages in 
safety, efficiency, and throughput that are structurally difficult for laggards to 
replicate.

Start with one time-scale layer — process control or scheduling. Don't boil the ocean.

Instrument everything. Data is the moat. You cannot optimize what you do not measure.

Design for multi-site from day one. Single-site AI is a pilot. Multi-site AI is a platform.
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Overall Design, Not Point Solutions

21

Need a coordinated 
plan to build from
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30,000+
CENTUM systems deployed

100+
countries with installations

17,000+
employees worldwide

50 yrs
DCS leadership (since 1975)

OpreX Platform

Unified brand spanning control, measurement, execution, and lifecycle management — from field instrument to enterprise 
AI layer. The substrate for autonomous operations.

CENTUM VP DCS

The world's first DCS, now in its 10th generation (Latest release 2025). Deployed at 30,000+ sites globally. The safety and 
control backbone that Yokogawa AI runs on top of.

IA2IA Vision

Industrial Automation to Industrial Autonomy. Yokogawa's stated mission — not just automating tasks but enabling plants 
to operate beyond human cognitive limits, safely and continuously.

Why Yokogawa

50 years building the infrastructure that industrial AI now runs on

Regional Presence and Lifecycle Support
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Questions?



The names of corporations, organizations, products and logos herein are either registered trademarks or 

trademarks of Yokogawa Electric Corporation and their respective holders. 24

Thank you for your time and attention
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