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SLIDE 02 - The Modern Thermal Environment

Thermal Plants Already Generate Vast Operational Data

Typical environments already contain: Thousands of operational signals are continuously recorded.

* DCS systems
The challenge is no longer data acquisition.

¢ plant historians . . . .
P The challenge is operational interpretation.

* APC systems

* emissions systems

* process instrumentation

« fleet monitoring environments

* operational archives
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SLIDE 03 - The Interpretation Gap

Operational Data Does Not Automatically Produce
Thermodynamic Visibility

Thermal plants routinely monitor: However, these signals do not necessarily provide direct visibility

into:
« fuel flow

 thermal-state behaviour
* output

. * operational drift
e steam conditions

. » radiative coupling effectiveness
* emissions

* thermal transfer stability
» excess O,

_ - « fuel-to-steam conversion behaviour
* combustion stability

e turbine conditions

This creates an operational interpretation gap.
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SLIDE 04 - The Core Concept

Heat Rate Is An Outcome Produced By Continuously Evolving
Thermal-State Conditions

Operational KPIs describe results.

But the thermodynamic operating environment producing those results continuously evolves due to interacting operational variables.

Examples:

« flame instability
* burner drift

‘ R « thermal absorption imbalance
* pulverizer variation

. * load-transition instability
« fouling

. * radiative transfer changes
e air ingress

« fuel variability
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SLIDE 05 - Architectural Objective

Transform Operational Historian Environments Into

Thermodynamic Intelligence

Primary objectives:

* reconstruct thermal-state behaviour

* identify operational drift

* improve thermal-performance visibility

* correlate superior historical operating states
* interpret fuel-to-steam conversion behaviour

* improve operational thermodynamic awareness
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The framework is:

* historian-derived

* read-only

* non-intrusive

* operationally contextualized

* deterministic
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SLIDE 06 - High-Level System Architecture

Operational Intelligence Flow

Industrial Historian

v

Signal Acquisition Layer

v

Normalization & Validation

v

Load-Band Contextualization

v

Thermodynamic Interpretation Engine

v

Thermal-State Reconstruction

v

Operational Drift Analysis

v

Thermal Coupling Interpretation

v

Operational Guidance Layer

v

Fleet Intelligence & Reporting
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SLIDE 07 - Signal Ingestion Layer

Existing Plant Data Environment

Potential operational inputs:

e temperature environments

« fuel flow

» sootblower status
» steam flow

* APC operational states
e excess O,

* historian trend archives
« furnace pressure

- o No control authority required.

« emissions Read-only operational interpretation environment.
» mill data

« fan data
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SLIDE 08 - Normalization & Contextualization

Raw Signals Require Operational Context

Operational interpretation depends on:
Objective: prevent misleading interpretation across varying opera
* load normalization

* operating-state alignment

* temporal correlation

* operational-context reconstruction
* historian consistency

* signal validation
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SLIDE 09 - Thermodynamic Interpretation Engine

Reconstructing Thermal-State Behaviour

Interpretive focus areas include:

* thermal-state stability * fuel-intensity variation
* operational drift * heat-transfer consistency
* radiative transfer behaviour * fuel-to-steam conversion behaviour

« thermal coupling effectiveness

Objective: improve visibility into evolving thermodynamic operating conditions.
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SLIDE 10 - Deterministic Interpretation Framework

Engineering Reviewability Is Critical

Operational interpretation must remain: Framework priorities:
* traceable * deterministic analysis
* reproducible * historian-derived interpretation
* operationally contextualized * operational consistency
* engineering-reviewable * plant-native contextualization

* audit-capable
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SLIDE 11 - Operational Guidance Layer

Translating Historian Intelligence Into Operational Visibility

Potential outputs:
The objective is improved operational awareness.

« drift identification Not automated control replacement.

* thermal-state comparison

* load-band performance analysis
* operational stability interpretation
* historical best-state correlation

« fuel-intensity trend analysis

* thermal coupling observations
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SLIDE 12 - Fleet-Level Intelligence

Fleet-Scale Operational Thermodynamics

At fleet scale, small thermal-state deviations may influence:

* fuel cost * operational margin
* thermal consistency * unit-to-unit variation
* emissions intensity * portfolio efficiency

Historian-derived operational intelligence enables cross-unit thermodynamic interpretation environments.
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SLIDE 13 - Governance & Operational Boundaries

Operational Intelligence Layer — Not Control Authority

The framework is designed as: Does NOT replace:
* read-only * DCS systems
* historian-derived * APC systems
* non-intrusive » combustion controls
* operationally constrained * plant operators

* integration-safe
Purpose: improve visibility into thermal-state behaviour influencir
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SLIDE 14 - Emerging Operational Perspective

Industrial Intelligence May Increasingly Involve
Thermodynamic-State Interpretation

As industrial environments become increasingly data-rich, operational intelligence may increasingly depend on:

* understanding thermal-state evolution
* reconstructing operational drift
« interpreting thermal coupling behaviour

* correlating superior historical operating conditions

This represents an emerging operational thermodynamics layer.
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