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FLUOR CONFIDENTIAL
This presentation was developed with the permission of Fluor as part of Fluor’s P4 program. Note that the views expressed in this presentation may be 
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content of this presentation, and your use or reliance on it is at your own risk.



AGENDA
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1. Who We Are

2. Our Partnership with Preem

3. Challenges We Faced

4. Key Learnings and Insights



ABOUT FLUOR
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ENERGY TRANSITION PROJECT EXPERIENCE
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PREEM ICR REVAMP PROJECT
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 Refinery: Lysekil, Sweden

 Plant: ICR (IsoCracker)

 Investment: ~400 MM eur

 Renewable production capacity:

– SAF: 600 000 m3

– HVO100: 600,000 m3

 Less emissions 

– (Scope 1-3): -2-3 million tons CO2e  

– Scope 1: -200,000 tons CO2e

Source: https://www.preem.com/en/about-us/our-facilities/

https://www.preem.com/en/about-us/our-facilities/
https://www.preem.com/en/about-us/our-facilities/
https://www.preem.com/en/about-us/our-facilities/
https://www.preem.com/en/about-us/our-facilities/
https://www.preem.com/en/about-us/our-facilities/
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ICR UNIT – EXISTING / FUTURE SITUATION
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Safety and Operability Hazards:
 High Pressure Hydrogen
 Exothermal reaction
 High pour point material
 Fluids above auto-ignition temperature
 High/low pressure interfaces

VGO



PROCESS SAFETY APPROACH
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HAZOP / LOPA for entire plant
– Systematic review

– Modifications and existing design 

Challenges: 
1. PSV redundancy calculation

2. Excessive protection

3. Balancing operability and safety

4. Impacts of  a revamp on design

Reason's Swiss Cheese Model (Source: Reason (1997)).



RELIABILITY CALCULATION FOR MULTIPLE PSVS
First Challenge:
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Single PRV:  PFDavg = 0.01

Common cause:    = 10%

Multiple PRVs 2oo2: 0.01x0.1+0.01+0.01 ≈0.02

Multiple PRVs 1oo2: 0.01x0.1 + 0.01x0.01 ≈0.001

OR

RV1 RV2

System
failure

2x50%
(2oo2)

RVC

RV1 RV2

AND

OR

System
failure

2x100%
(1oo2)

RVC

Spare Online Online



SIF1

SIF2

EXCESSIVE PROTECTION
Second Challenge:
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Can the SIFs be considered 
together?

– Is time sufficient for SIF2? 

▪ Yes

– Are scenarios the same?

▪ Not always

Required reliability is a combination

SIF2

SIF1



OPERABILITY VS. SAFETY
Third Challenge:
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Original design alarm only
Additional protection for overfill
 PSV

 Consider foundations and supports

 Or overfill protection



OPERABILITY VS. SAFETY
Third Challenge:

AM2502076-001 11

Close feed – safe?

LAHH protects the fractionator

Level increases slightly

Issues upstream 
 Additional demand on trip

 Recycle compressor will stop



ALTERNATE SETUP
Third Challenge:
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ENHANCED OPERABILITY
Third Challenge:
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HP loop stabilises 

Compressor continues

Increased level in fractionator

Feasibility dependent on volumes



THE IMPACT OF REVAMP
Fourth Challenge:
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142°C



THE IMPACT OF REVAMP
Fourth Challenge:
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240°C



THE IMPACT OF REVAMP
Fourth Challenge:
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102°C



THE IMPACT OF REVAMP
Fourth Challenge:
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315°C



THE IMPACT OF REVAMP
Fourth Challenge:
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Furnace trip
– Hot refractory

– Consider lag time (30 
mins)! 

Rerate of overhead 
system

Enhance reflux reliability
– Pump autostart

– Redundant control valves

– Additional level 
instruments

Rerate for higher temperature

TZHPZH LZH

TZHPZH

2oo3

LZH
2oo3

LC Moo3; H/L

PZL

315°C



KEY TAKEAWAYS
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Align early to prevent debate during the 
review

Early 
Establishment of 
LOPA Principles

Design SIFs to protect without 
compromising reliability or operational 
efficiency

Balance Safety 
and Operability

Adopt a holistic approach to identify 
subsystem interactions and hidden 
risks in revamp projects

Think System-
Wide



THANK YOU

Katy Gerstner

Process Engineering Manager
katy.gerstner@Fluor.com
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