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Introductions

• Carson Howard

• BS in Mechanical Engineering From Utah State

• Department Reliability Engineer

• 2 Years in the Industry

• Craig Thygerson

• API 510, 570, 580, and 653 Certifications

• Department Inspector

• 14 Years in Industry



Big West Oil HF Alkylation Unit

• 3000 BPD 

• Split Feed 
Phillips Design

• 1962 Original 
Construction



Big West Oil Reliability Timeline

• Pre 2017 –UT data concentrated to problem piping vs systemic approach

• 2016 – Development of Unit corrosion diagrams to circuitize PIDs (CCP's)

• 2017 – Initial pass of consistent and reliable UT data for all Alky process piping

• 2017 – Extensive data gathering/570 inspections

• 2022 – Reliability Department Breaks from Projects Department 

• 2022 – Inspection Database Management System (IDMS)

• 2023 – Major Reliability Department expansion



API 751 Audit

• Benefits of knowing where your liabilities/deficiencies

• Important for an independent refinery to bring in the outside expertise 

• Worked with Becht to prioritize Audit Action Items

o Highest amount of risk mitigation per dollar spent 







API 751 Gap Closure

• Bringing up Instrumentation to API 751 5th Edition

o Alarms around KOH treaters

o Additional SIS Instrumentation

o Instrumentation Criticality

• Ensuring all new equipment is compliant with current standards

o Mitigating hazards present in the unit 



QA/QC Program Development 

• Currently developing a sitewide policy and QA manual for all work completed on-
site

• Will span welding, mechanical, civil, structural, instrumentation and electrical craft 
disciplines

• Mechanical and welding program actively in place. Mature Program anticipated 
before 4Q2025

• This program will span across TAR, maintenance, and capital projects starting in 
2024 with immediate success









100% Component Inspection

• Ranked as the highest risk to the facility according to our most recent 751 
Audit 

• Main & Trace acid pipe/component currently inspected at 100% using a 
combination of straight beam UT, Phased Array UT (PAUT), Computed X-ray 
(CR), and visual inspections



Mitigated Thinning Due to Expanded Inspection
• Full time radiography (CR) inspection crew brought on-site in 2024 to integrate into daily work

• CR capability has been responsible for locally thin finds that would likely would not have been found with UT





DePropanizer OVHD Cooler Incident Investigation



Summary

• Tube leak was identified due to low PH in the cooling water tower

• Excessive iron fluoride scale in bundle that made the bundle difficult to 
extract 



Investigation 
Notes

• Exchanger was replaced 
in 2016 

• 30% inspection coverage 
in 2021 TAR 

• Tube metallurgy was 
compliant with API 751

Tube that failed



Contributing Factors

• Operationally changed Settler level 

• From ~28% to 20% acid in the settler

• Recycle IC4 purity was always above 80%

• Had acid strength above 90%

• A few excursions above 1.5% water in acid 
but always less than 2%



Lessons Learned

• Importance of key process variables with mechanical integrity

• Shows value in creating IOWs 

• Ensuring Reliability in Critical Equipment

o Instrumentation

o Heat Exchangers

▪ TAR Inspection Coverage 

▪ Acid Service VS Non-Acid Service



Criticality Assessments



Looking Forward – Continual Improvements

• Trainings for Operations and Engineering

• Damage Mechanism Review (DMR) validations 

o IOWs will quickly follow validation of DMRs

• Inspection Data Management System (IDMS) Documentation

• Large Cap Risk Mitigation

o RATS system

oWater Curtain System



IDMS Documentation

• Evergreening of known piping 
commission dates

• Ensuring we stay in front of inspection 
due dates



Questions?
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