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Achieving stable heater operation and reducing carbon emissions

Decarbonization
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Frequent trips, tube damage, or unstable heater operation

Pressure to reduce CO₂ emissions and meet CI(*) targets

Difficulty in identifying root causes of incidents

Integration of multiple fuel networks

Transition to electrification and reduced fossil fuel dependence

Do you have any of these issues / challenges ?

Our Solutions

• Identify optimal decarbonization pathways

(efficiency improvements, hydrogen, electrification)

• Evaluate combustion and heating system performance

(flame stability, NOx, flashback, control philosophy, fuel systems)

• Perform root cause analysis

(based on operational data and incident history)

• Identify bottlenecks and engineer practical retrofit solutions

(based on design and operational data)

• Implement solutions and ensure no recurrences

(engineering, modification, and operational improvement)

(*) carbon intensity

Operating Conditions 

Assessment

Detailed Tube Damage Assessment

Fluid Behavior 

Assessment 

Driving the Transition to 

Sustainable / Stable operation
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100+
Plants

100+
Cases

Evaluation, Improvement 

and Troubleshooting for 

IOC and NOC customers

Evaluation, Improvement 

and Troubleshooting cases

• Deep expertise in combustion and system interfaces 

• Integrated engineering across combustion, process, 

and advanced analysis (CFD, simulation)

• Extensive retrofit know-how for existing facilities

• Practical solutions as an EPC contractor, covering 

entire plant systems

• End-to-end capability from study to FEED and EPC

How We Deliver Sustainable Heating Optimization Our Strength

Our Experiences

Assess

Analyze

Solve

Sustain

Understand system 

constraints

Identify root causes 

and gaps

Design practical 

solutions

Ensure results 

in operation

Example 1

Heater Improvement

Example 2

Decarbonization

Operating 

Data Review
Fuel & constraints

CO₂ Reduction

Potential

H₂ / Electrification 

Options

Cause Identified

Stable 

Combustion

Practical Solutions

Combustion 

Transformation

CO2

End-to-End Delivery from Analysis to Execution

Sustainable Combustion & Heating Optimization
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Modified tube configuration results in;  

◼ Vapor layer suppressed

◼ Hot spot eliminated

Root Cause Analysis from Multi-Angle

Root Cause : Vapor on Tube TopPractical Modification Plan

Identified root cause and delivered a practical solution enabling stable heater operation and improved profitability

Issues / Challenges Assess & Analyze

SolveSustain

Thermal behavior

(bulk & film temperature → local vaporization risk)

Fluid properties & feed condition

(crude characteristics, impurities, upstream effects)

Flow behavior / CFD analysis

(vapor accumulation and dispersion)

Material integrity

(corrosion, metallurgy suitability)

Client ：Oil & Gas Company in Southeast Asia

Equipment ：Reboiler Heater (Box Type)

Issues ：Hotspot on tube top and tube leakage
(Failure Risk and Operational Instability)

Request ： Identify root cause and propose modification plan

Case Study : Furnace Tube Overheating (Root Cause Analysis and Optimization)

Reduce tube diameter

to suppress vapor layer formation

Solution

Return to

Decarbonization 

menuSustainable Combustion & Heating Optimization
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