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Our Mission

TO EMPOWER ENGINEERS AND 
EXECUTIVES IN THE ENERGY INDUSTRY 
TO RUN SMARTER BY UNLOCKING THE 
VALUE OF THEIR ASSET DATA

RUN LONGER

OPERATIONAL

RUN STRONGER

FINANCIAL

RUN CLEANER

ENVIRONMENTAL

RUN SMARTER=
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Our Customers

ENERGY OIL & GAS RESEARCH

POWER PRODUCTION

EFFICIENCY

RELIABILITY

TECHNOLOGY

TECHNOLOGY

RELIABILITY

CO2

RESEARCH INSTITUTIONS

UNIVERSITIES

GOVERNMENT
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OBLIGATORY DEFINITIONS
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DIGITAL TWINS – CONSUMERS OF INFORMATION
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HOW DO WE USE DIGITAL TWINS?

Compare Diagnose What-If?

State 
Identification

Monitor Observe

Prognostics
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Sensing Data Analytics Digital Twins

DIGITAL TWINS
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Sensing Data Analytics Digital Twins

DIGITAL TWINS



10
Copyright © 2024 Turbine Logic.  All Rights Reserved.

SENSING

USE INSTRUMENTATION ALREADY AVAILABLE?

CORRELATE TO EXISTING INSTRUMENTATION?

Required

Protection
Control

Optional

Monitoring
Enhanced Control

Educational

Temporary?
High ‘Cost’?

High Fidelity?
New Location?
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SENSORS AND DIGITAL TWINS
IS IT RELIABLE?

CAN IT BE INSTALLED

Without Asset Modification?
Long term?
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Sensing Data Analytics Digital Twins

DIGITAL TWINS
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SENSORS AND THE STORAGE CHAIN – IS IT SUFFICIENT?

SAMPLING RATE OF DATA GENERALLY DECREASES

Sensor

20,000 times 
per second

Signal 
Processing

1,000 times per 
second

Historian 
Sample Rate

Once per 
second?

Archived Data 
Sample Rate

Once per 
minute?

Fidelity Loss
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DATA - CONSIDERATIONS
WHAT EXISTING SENSORS ARE BEING COMPLIMENTED?

WHERE AND HOW WILL THE DATA BE STORED?

WILL THE DATA BE ACCESSIBLE?

THE DESIGN IS OFTEN NOT COMPLETELY KNOWN OR READILY AVAILABLE TO END USERS
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Sensing Data Analytics Digital Twins

DIGITAL TWINS
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ANALYTICS

ANALYTICS ENABLE CALIBRATION AND PHYSICAL MODELING
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FIDELITY MATTERS…

Efficiency

Constant

Technology 
Curve (Design 

Only)

Compressor Map

Empirical (Data)

Loss Model 
Buildup

Profile Loss

Secondary Flow 
Loss

Tip Clearance 
Loss

Annulus Surface 
Loss

Shock Loss

CFD

Choose what’s required…no more – drives sensor and data requirements!!
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Sensing Data Analytics Digital Twins

DIGITAL TWINS
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Phase

Phase Phase

Phase

2 4

1 3

Verification

Conceptual 

Verification

• Model’s theoretical 
assumptions are 
sound

• Validation of 
underlying 
assumptions and 
physical models

Implementation 

Verification

• Code works correctly 
and is integrated. 
Data intake, pre-
processing, analysis, 
and post-processing 
works as intended

Pre-

Deployment 

Validation

Manual 

Calibration

• Manual adjustment 
to match 1-2 real 
world systems

• Testing predictive 
capability on blind-
test systems

• Updating model as 
needed

Operational

Validation

Initial 

Deployment

New Use Cases

Continuous 

Validation

Continual 

Improvement

Long Term 

Metrics Tracking

• Model deployed
• Significant 

monitoring and 
tweaking

• Shows ability to 
‘twin’ early on for 
target assets

• Model deployed on 
new assets with new 
data

• Model adapts and 
calibrated properly

• Model runs ‘hands 
off’

• Pathway exists to 
improve as new data 
or behaviors emerge

• Metrics for accuracy 
established

• Metrics for accuracy 
reviewed and acted 
upon
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Photovoltaic Digital Twin
PREDICT DEGRADATION

USE DT TO BASELINE PERFORMANCE

ACCOUNT FOR UNCERTAINTY IN SUNLIGHT MEASUREMENTS 
AND DEGRADATION
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Uncertainty as a Core ComponentModel Maintenance

Integration Across ToolsWhat AI Should Be Used?

Can I trust the model?
Should I trust the model?
What don’t I know?

When do you update?
How do you capture continual change?

Are my tools ready to integrate?
Should I integrate my tools?
Do I have the right tools to begin with?

LLM
Neural Network

Bayesian
Commercial Offering A/B/C?

DIGITAL TWIN CHALLENGES
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Empowering the world to run smarter
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