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Factoring 
probabilistic 
evaluations in 
traditionally 
qualitative multi-
attribute decisions, 
such as plant 
turnarounds.



A turnaround (TAR) is a scheduled event 
wherein an entire process unit of an 
industrial plant, such as a refinery, is taken 
offstream for an extended period for work 
to be carried out.

While the plant if offstream, the impact on 
revenue is called lost profit opportunity 
(LPO). 

Where the rubber meats the road…

https://petroleumservicecompany.com/



Driver(s) for a decision at this time
▸ This preliminary analysis suggested potential costs savings of up to $0.5bn 

over a 1 to 20-year evaluation period.  

▸ The partners are interested to further evaluate these potential savings 
against any increased risks and uncertainties related to extending the TAR 
schedule.  

▸ The decision needs to be made soon to commit to the upcoming TAR. 
Lead times are essentially TAR-to-TAR.

Decisions made which set the problem 
scope
▸ RefCo product will continue to be traded entirely on the spot 

market.
▸ There will be an additional tie-in of NewStream feedstock sometime 

between 2025-2026 (schedule uncertainty).
▸ TAR major scopes have been defined to reasonable for the various 

proposed cycles.

Value measures for strategy selection
▸ Financial metrics (NPV, Capex, Opex, TAR cost + LPO)

▸ TAR durations (individual & cumulative) 
▸ Plant uptime / downtime
▸ LNG production volumes

▸ Stakeholder alignment (partners) – qualitative
▸ Value of first NewStream coming online

Key questions management needs answered 

▸ What are the major risks / uncertainties associated with a longer TAR 
schedule?

▸ What mitigation or assurance plans should be put in place to manage any 
increase in risk due to a TAR cycle increase?

▸ How would the maintenance activities differ, for each different TAR cycle?

Opportunity Statement
What is the most appropriate turnaround (TAR) schedule for the refinery that maximizes value to 
RefCo and its shareholders?
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Brutal Truths

▸Does the probability of a catastrophic event increase with a longer TAR cycle?

▸ Increases chances of an unplanned reliability event. 

▸We expect lower reliability in the plant as the lead time between TARs increases.

▸Discovery work (during TAR itself) can push out shut-down windows.  The longer you push out the TAR, the 
greater the chance of discovery work.

▸ Benchmark data availability and representativeness is high, reliable. 

▸Discovery work has greater risk of cost increases vs. schedule increases. 

▸ Preliminary scope freeze will be approximately 12 months ahead of TAR.
▸ We will not add items other than recognized equipment degradation issues.

▸We should consider the likelihood of NewStream coming online after 2026.

▸ Current streams decline further as the resource is further produced.
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QUALITATIVE ASSESSMENT AND STRUCTURING 
THE EVALUATION

RefCo TAR Strategy
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The qualitative assessment high-graded the option:
TAR 2025, 5yr Cycles
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Assuming each qualitative metric carries roughly equal weight, the leading strategy at 
this point is TAR 2026+5.  



Structuring the Evaluation
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This influence diagram 
serves to structure of 
the evaluation by 
showing the relationship 
between the key 
uncertainties and the 
primary metric of TAR 
Cost.



EVALUATION OF THE ALTERNATIVES
RefCo TAR Strategy
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Inputs to the 
Evaluation



Time series inputs
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Inputs to the Evaluation – TAR Scopes

© 2021 Decision Frameworks, L.P. All rights reserved. Do not copy. 11

TAR 2025, 4 yr Cycles
Item 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

TAR Duration 30 60 25 30
OPEX 65 100 65 90
Compressor Inspection 10 20 10 10
Partial TAR Duration 0 0 0 0
Capacity During Partial TAR 0 0 0 0
Unplanned Down Days 5thYr 0 0 0 0
Efficiency 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

TAR 2026, 5 yr Cycles
Item 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

TAR Duration 30 35 35
OPEX 65 90 120
Compressor Inspection 10 15 15
Partial TAR Duration 0 0 35
Capacity During Partial TAR 0 0 450
Unplanned Down Days 5thYr 10 10 10
Efficiency 97.5% 95% 100% 100% 100% 97.5% 100% 100% 100% 100% 97.5% 100% 100%

TAR 2025, 5 yr Cycles
Item 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

TAR Duration 30 35 35
OPEX 65 90 120
Compressor Inspection 10 15 15
Partial TAR Duration 0 0 35
Capacity During Partial TAR 0 0 450
Unplanned Down Days 5thYr 0 10 10
Efficiency 100% 100% 100% 100% 97.5% 100% 100% 100% 100% 97.5% 100% 100% 100%



Tornado of the TAR25-5 strategy
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The most impactful 
uncertainties on TAR 
Cost. 

The impact  from a 
fifth year of 
continuous operation 
is not impactful 
because it would be 
in 2030.

A delay in 
NewStream 
commencement is 
not impactful.
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The 
deterministic 
evaluation 
shows TAR25-5
as the least 
costly.

TAR26-5 exposes the 
risk of running a fifth 
year soon and a 
decline from the 
methane cold box.



Only the key uncertainties are included in the tree.
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The probabilistic 
evaluation 
shows TAR25-5 
as the least 
costly.



Even if we could improve the reliability and TAR duration, the impact 
is immaterial. 
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Under current operating conditions, TAR25-5 is best unless year 5 
efficiency declines and down days increase.
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▸ If the efficiency of year 5 is at or 
above 94%, then TAR25-5 is best, as 
long as the additional down days in 
year 5 remain under six. 

▸ If the additional down days in year 5 
increase, there would be a greater 
efficiency requirement to justify the 
five-year cycles. 

▸Under no conditions is TAR26-5 the 
best option in this sensitivity. 



DECISION QUALITY AUDIT
RefCo TAR Evaluation
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Qualitative assessment continue to be useful
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