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A Team Approach to Solving 
Control Valve Issues & Improved 
Reliability



Important Reminders

Disclaimer
The information and/or opinions expressed in this presentation are 
those of the authors and do not necessarily represent official policy or 
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session, or in the exhibition areas, without press credentials or written 
permission from Emerson or Emerson Exchange.
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Agenda

• Real Life Scenario
• Team Charter, Objectives, and Work Process
• Tools Developed and Used by the Team
• Success Stories
• Motiva at a Glance



Lights, Camera, ACTION!



Assembling The Team



Valve Asset Improvement 
Team Charter
The Valve Asset Improvement Team champions the identification, evaluation 
and implementation of control and on/off automated valve asset-management 
strategies and solutions to improve safety, profitability, and reliability of 
Motiva’s operating assets.
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• Provide a proactive approach to control valve management and improved reliability.

• Improve identification of bad actors and prioritize solutions including “QBRs.”

• Improve valve repair process to reduce repeat failures, ensure quality repairs, and to optimize maintenance cost.

• Improve performance and maintenance through proactive monitoring.

• Drive Risk-Based Inspection (RBI) analysis to optimize maintenance/inspection intervals.

• Improve the selection and specification of valves to ensure optimum performance and reliability.

• Build internal expertise and knowledge of valve design, application, damage mechanisms, and repair practices

• Monitor existing and future trends in the deployment of technology related to valve and actuator design, valve 
auxiliaries (e.g., positioners, solenoids, etc.), testing equipment and software, etc.

Team Objectives



12

• Develop process for identification of valve issues including 
potential impact to safety, profitability, or reliability.

• Develop a valve problem identification form.

• Work with all Motiva Business Units to generate current bad 
actors list.

• Develop solution recommendations with cost justification and 
present to Business Units.

• Track implemented recommendations.

Valve Asset Improvement 
Work Process



13

Who sits on the Valve Team?

Motiva Senior Manager of Engineering and Technology

Motiva Manager / Instrumentation SME

Motiva Instrument Inspectors

Scallon Controls Account Manager

Fisher Global Industry Sales

Motiva Control Systems Engineers

Open seats for Maintenance, Turnaround, Instrument 
Inspectors, Control Systems Engineers, and other Scallon 
representatives depending on the meeting agenda.



Tools Developed 
by The Team
Control Valve Evaluation Form

Valve Tracking Sheet

Bad Actor Spreadsheet

Turnaround Lookback Spreadsheet
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• Anyone at Motiva can access the evaluation form and submit to 
the valve team for review.

• Updated and accurate process conditions are imperative!

• The team’s evaluation is not limited to severe service control 
valves.
– Control Valves

– Actuator Failures

– Isolation Valves

– Repair Standards

– Piping Arrangements

– Instrumentation on Valves

Control Valve Evaluation Form
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Valve Tracking Sheet
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• Scallon IT created a search engine/pivot table that could pull the 
tag numbers that were associated with work orders/repairs over 
the past 8 years.

• We were able to use this data to see how many times a valve 
had come in for repair and the year.

• We filtered this list to show the highest repeat offenders and 
reviewed the repair reports for those tags.

• From there, we were able to start identifying bad actors and 
have the valve team evaluate as needed.

Bad Actor Spreadsheet
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• In addition to the bi-weekly meetings, the team also has a turnaround look back meeting following every turnaround 
event.  

• This meeting is to review all the valve repairs from the outage and filter out the tags that need to be investigated 
further.

• In addition to the original valve team members, we also include the turnaround planner, the unit instrument 
inspector, and the unit control systems engineer since they are the most familiar with the unit and equipment.

• Prior to the meeting Scallon complies the original valve serial cards, repair history, and the most recent repair 
reports for each tag.

• During the meeting the team reviews the documents and creates a spreadsheet that will be used for future 
meetings and evaluations.

Turnaround Look Back Meetings
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Turnaround Look back Meetings



Success Stories
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• Original Valves were 2in 600# Fisher ET with CAV III trim.

• Valves were designed to have class IV shut off but they were 
leaking multiple gallons per minute.

• Valves did not control well on low end of curve.

• Bypass valves and block valves were being used to assist in 
controlling the level due to the issues with the control valve.

• The main issue being that the valve was operating below its 
minimum Cv (Min Cv=3.9) at the minimum flow case. There is 
no cavitation protection/controllability when throttling below a 
CAVIII trim minimum Cv.

• 730psi pressure drop (880psi upstream and 150psi 
downstream.) 

Hydrocracker Boiler Feed 
Water Valves
Initial Investigation
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• The team’s recommendation was a Fisher Notchflo DST (3-
stages) for the following reasons.

• Stage the pressure drop and eliminate the cavitation

• Leverage the Notchflo’s protected seat and set the min travel 
cutoff in the DVC as added protection.

• If we reused the current SZ46 667 with spring 1E8263[1870], 
the bench set will be 7.5-12psi. Considering the NotchFlo DST’s 
3/8” travel, the control resolution would be poor.

• With this said, we asked if Motiva would be opposed to 
changing the actuator to a 667 SZ45. Here we would use spring 
1E8255 [3320] with a bench set of 18-30psi. The increased 
span with this option would provide better control resolution.

Hydrocracker Boiler Feed 
Water Valves
The Solution
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• Existing valve is a 3in Notchflo DST (4-stage)

• Valve had severe high frequency vibration around the stem 
which resulted in multiple positioner bracket failures bringing the 
valve to fail position on several occasions.

• Valve experienced several packing leaks due to stem vibration

• During one of the repairs the trim was extremely worn and plug 
seals were completely missing.

CFH CHPS Valve
Initial Investigation
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• Due to a debottlenecking project the outgassing outlet volume 
ratio went from .2 to .8

• The valve position was originally around 40% in 2015 and 
steadily increased year over year until the debottleneck in 2019 
where position jumped to 80-90%.

• The original Notchflo was designed to combat cavitation.  Since 
the outlet volume gas ratio drastically increased we discovered 
that we needed a valve that could combat the aerodynamic 
noise issue due to the challenging outgassing scenario.

• We also used Emerson’s wireless vibration monitor to build a 
business case for the replacement.

CFH CHPS Valve
What we found
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• Current Issue - Increased gas exiting the valve causing higher frequency 
vibration; aerodynamic noise likely contributing more than cavitation.

• Original Design - Sizing based on cavitation handling, not aerodynamic 
noise (Notchflo was selected for cavitation).

• Solution - Switch to a Fisher HPAS single-stage whisper A1 solid alloy cage 
with drilled holes for better noise abatement and reduced stem vibration.

• Trim Update - New trim installed in existing block-forged body to avoid 
piping modifications.

• Stem/Plug Assembly - Machining a one-piece stem/plug (instead of 
pinning) for added strength, reduced vibration, and eliminated risk of plug 
detachment.

• Actuator Sizing - Double-acting piston actuator with volume tank for better 
plug stability and reduced vibration.

• DVC Mounting - Plan to eventually remote-mount the DVC on a pipe stand 
to protect from unnecessary vibration.

• Additional Benefit - Going unbalanced eliminates the balanced plug seal 
and seal ring, removing a potential failure point.

CFH CHPS Valve
The Solution – “The Whisper Tank”
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CFH CHPS Valve
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• A 4in Vee ball was sold to replace a 6in E body as a low cost 
solution

• Based on original conditions, sizing did not show any noise 
concerns

• Once installed the valve was extremely noisy (some readings as 
high as 110dB)

• The 4in Vee ball was sized, quoted and replaced under normal 
maintenance practices with no concerns or red flags until the 
valve was installed

Extremely Noisy Naphtha 
Valve
Initial Investigation
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• After the 4in Vee ball was installed and reported to be very 
noisy, we planned a field walk to evaluate the installation.

• The piping arrangement was far from ideal.  Upstream piping 
was 12in, then 8in and then swaged down to 4in at the valve.  

• Immediately downstream of the valve was a pipe elbow and 
then swaged back up to 8in and then 12in pipe.

• Since this is a blending valve the amount of flow through the 
valve depends on the amount of Naphtha needed in the blend.

• Due to the piping arrangement and gathering updated process 
conditions we determined that a larger valve with pressure 
staging and noise attenuation would be needed.

• We also used Emerson’s wireless vibration monitor to build a 
business case for the replacement.

Extremely Noisy Naphtha 
Valve
What we found
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• Upsize the valve to 8in to match the larger 
upstream/downstream piping and reduce the amount of swages.

• Relocate the valve to include at least 10 upstream/downstream 
pipe diameters to provide a better straight run of piping.

• New piping with improved flow regime and thicker wall SCH XS 
piping to stabilize flow and further reduce noise.

• The final valve design is a Fisher 8X6 EWT with CAVIII 2 stage 
trim and spring return 785C actuator.

• Between the CAVIII trim, the piping changes, and relocation of 
the valve we are calculating around a 40dB noise reduction.

• Staging the pressure drop across the two stage globe valve will 
also help noise and cavitation issues.

Extremely Noisy Naphtha 
Valve
The Solution
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Find More Information

Contacts
zack.givens@scalloncontrols.com

julio.serra@motiva.com

sam.thompson@motiva.com

Exhibit # 2-1418 
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