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amage mechanism documentation for five selected chemical and tank construction combinations was developed to 
provide guidance in developing failure scenarios.  The damage mechanism documentation included the following 
information for a given stored chemical:

• Description of appropriate containment systems
• Description of damage mechanism and appearance, including photos
• Recommended temperature and concentration ranges of the stored chemicals
• Typical fluid contaminants and their effects on damage rates
• Failure modes and failure locations
• Guidance on probability of failures
• Inspection and mitigation techniques to detect and mitigate failures
• Guidance on mitigated probability of failures

Risk-Based Inspection Approach

Sample Photo: 
Weeping from exterior in HCL acid service

The RBI work process includes a benefit-cost 
analysis that compares the economic benefit of 
mitigation to the cost of the actions selected to 
mitigate the risk. Mitigation of the S/H/E risk 
is also an inherent part of developing the in-
spection and maintenance plan. This RBI work 
process allows plant personnel to monitor reli-
ability while delivering a task-focused, cost effec-
tive inspection and maintenance plan for a FRP 
storage tank.

Sample Polymeric Risk-Based Inspection Plan Report
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derstand that it is not unusual for families and close relatives 
to all reside within the same compound or very nearby.  Fam-
ily is paramount here, as one Qatari colleague mentioned.  
Virtually, not one day goes by when he does not visit his 
parents.  I’m told this is very common among Qataris and 
throughout the Middle Eastern Muslim world.  Life revolves 
around family, not just your wife and children, but your par-
ents, grandparents and relatives, etc.

I’m told the population of Qatar is about 1.5M. Of that, 
I believe only about 250-300,000 are native Qatari. The ma-
jority of the population is comprised of other nationalities 
that have come here to work. A large segment is from India, 
Pakistan and Southeast Asia (Malaysia and the Philippines). 
At the facility where I have been working, there are a consid-
erable number of Australians, Canadians and Venezuelans on 
the professional staff, as well as a few Americans. It’s quite a 
diverse “melting pot” of nationalities.

Given this diversity, the Qatari people are very accom-
modating.  There are no strict rules for dress. Qatari’s only 
ask that you respect their culture and dress modestly when 
appropriate.  So, while Muslim women wear the tradition-
al abayah in public, there are no laws about what you have 
to wear. If you were to go to the Soug Wakif (main Doha 
market) you’d see everything from Muslim women dressed 
in the traditional abayahs to non-Muslim women in skirts 
and other attire.  If you go to one of the main malls, such as 
the modern Villagio mall, you’ll see men and women in just 
about every form of dress with no requirement to “cover up.”

As far as cuisine goes, in addition to machbous, spiced rice 
and meat, I have had any number of Indian dishes and even 
some very good Italian. With the diversity of people and cul-
tures, a wide variety of food is available.  One thing I did find 
and have brought back home with me is a large amount of 
spices.  Shops at the market will have large containers of just 
about any spice you can think of at incredibly low prices.  I 
picked up a half kilo each of about 10 spices and paid prob-
ably 15-20% of what that quantity would have cost in the 
states.

Maybe my most memorable adventure while here was a 
trip to the “Inland Sea.”  The Inland Sea is the very end of the 
Gulf of Bahrain, in the southwest where Qatar borders Saudi 
Arabia. To get there, you drive about 45 minutes from Doha 
to the jumping off point for your hour long, four-wheel trek 
through the desert. I traveled with a Venezuelan colleague 
from the LNG facility I was working at and a group of his 
Venezuelan friends and their families. Before entering the 
desert, you deflate your tires to 18 psi and go to four-wheel 
drive.  The next hour is going up and over dunes, getting 
stuck and having everyone help push you free, before eventu-
ally arriving at the sea.  It’s very secluded with the beach all to 
yourself. Across the water, a mile or so away, sits Saudi Ara-
bia. On our way back, we took a short detour in the desert for 

everyone to drive down a dune that had to be 150 feet high 
or higher. What an experience!

I should have mentioned the climate. I arrived with day-
time temperatures in the mid-70s. Temperatures now are up 
in the high 80s and even low 90s. By end of April, it will be 
getting warm!  But these temperatures pale in comparison 
to summer. August will go to 120° F. I’m told that you actu-
ally turn off your hot water heater and use your “hot water” 
as cold water, since the cold water gets heated by the earth 
and sun to very warm temperatures. Water in the Gulf is in 
the 90s and swimming pool water at hotels must be refriger-
ated to make it suitable for swimming. The families of most 
expats leave for the summer since there is not much to do but 
stay inside in the air conditioning. Some say walking outside 
when it is windy is like standing in front of a hair dryer at 
full heat!

The work I came here to do, facilitating risk based work 
selection (RBWS) for an upcoming turnaround, has been a 
wonderful activity. We have identified many items that can 
be removed from the turnaround, and there was plenty of 
opportunity for optimization. I believe the work will result in 
a significantly beneficial impact on cost and schedule for the 
upcoming shutdown.

The RBWS effort is a rigorous, systematic risk-based 
evaluation of all activities proposed to be performed during 
the shutdown. Simply put, the RBWS focuses on WHAT 
work is to be performed and WHY it is being done. Spe-
cific criteria guide the evaluation: 1) Does the work require 
a shutdown? 2) Does the Safety, Health, Environmental or 
Business risk warrant mitigation? 3) Does that mitigation 
need to be performed during the upcoming shutdown or can 
the work be deferred to a later date? 4) Is the proposed work 
cost-effective? 5) Is there any other alternative to the pro-
posed work that may be less costly? Can it be done online 
and not require a shutdown (non-intrusive)?

These and other questions are addressed by a multi-dis-
ciplinary team of Operations, Technical, and Maintenance 
personnel guided by an experienced facilitator skilled in risk 
assessments. The best available data is used in the risk as-
sessment with follow-up if further information/data is re-
quired. For each worklist item, the risk (probability and con-
sequence) of not performing the work (unmitigated risk) is 
identified for the defined timeframe (typical interval to the 
next scheduled shutdown) and a decision to include or re-
move the work item from the worklist is made based on the 
site’s risk acceptance / rejection criteria. This rigorous scrutiny 
of the worklist can result in removal of more than 25% of 
the items contained in the original worklist and has exceeded 
50% , contributing significantly to optimizing shutdown du-
ration and cost.  

Now back in the USA, I truly am looking forward to my 
next visit, presently scheduled for July.

Impression of Qatar (continued from page 1)
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Coke Drum Shim Article (continued from page 1)

Becht Engineering accepted this challenge and ultimately 
developed a plan and system to successfully accomplish this 
goal.  This was accomplished by installing temporary shims 
while the units were operating which allowed for the removal 
and replacement of the deteriorated coke drum shims.  The 
drums were lifted using jacks for the temporary and perma-
nent shim replacement without impacting operation. This 
was considered to be an “Industry First” to be able to accom-
plish this entire activity prior to the T/A  with all drums in 
operation.

One of the key features of this unique shim design was 
the installation of slide plates in the new shims.  This allows 
the shims to slide slightly during the various extreme thermal 
conditions of drum operations.  After three years of opera-
tion, the shims and slide plates are performing exactly as de-
signed, and look new.  The photo shows several shims.

Over the past years, Becht Engineering specialists have 
worked on 24 coke drum shim replacements.  On each proj-
ect, slide plates were used to permit movement of the shims 
during the extreme thermal operating cycles.

Below is a list of papers and a tutorial presented at the 
July 2010 Pressure Vessel and Piping Conference 

and March 2010 NACE CORROSION 2010 Conference:

• Trevor Seipp, Mark Stonehouse, Charles Ormsbee (Agrium), 
“Considerations in Using FEA for Layered Vessel Construction” – 
PVP2010-26127.

• Mark Stonehouse, Trevor Seipp, Shinichiro Kanamaru (JGC 
Corporation), Shawn Morrison (M5 Engineering), “A Novel Comparison 
of Design-By-Analysis Methods” – PVP2010-26128.

• Trevor Seipp, Shiju George, “User’s Design Specification 
Recommendations for ASME Section VIII, Division 2” – PVP2010-27129.

• “Introduction to the Process Piping Code, ASME B31.3”  Tutorial Given 
by Dr Charles Becht, IV

• Eileen Chant and J. Robert Sims, “Risk-Based Inspection for Polymers” 
presented at NACE CORROSION 2010 Conference.

• “Assembling Knowledge” article in Mechanical Engineering July 2010 by 
Warren Brown, Clyde Neely and Steve Rossi.

• “What’s new in the PCC-1-2010 Update, Guidelines for Pressure 
Boundary Bolted Joint Assembly” and PVP2010-25784 Background on 
the New ASME PCC-1-2010 Appendix P, “Guidance on Troubleshooting 
Flanged Joint Leakage Incidents” by James R. Payne, Clyde C. Neely, 
and Edward W. Hayman.

Recent Papers and Presentations


