
 

 

  

 
Because lost product due to prolonged shutdown was a major concern, Valero selected Wyatt 
Field Services and Texas Gulf Coast Engineers (TGCE) for the Valero Port Arthur Coke Drum 
Replacement Project. Wyatt and TGCE have a long history of working together on large, complex 
projects. This history has included many time sensitive, heavy welding, and heavy rigging, boiler 
maker projects. Their collaboration is a marriage of construction know-how and advanced 
dimensional technology. Their combined expertise resulted in the successful completion of this 
project without any modifications of any mating components during shutdown. The 
improvements to safety, budget and schedule associated with a zero rework execution plan were 
very important to the overall success of this project.  

In the initial planning phase of the project, the original strategy was to perform the lift in two 
sections consisting of a four drum module and a two drum module.  Early in the planning phase, 
Wyatt identified a crane that could perform the deck derrick assembly lift in one piece.  The 
avoided work associated with the disassembly and assembly of the derrick would reduce the 
outage by several days. After evaluation of the budget and schedule enhancements associated 
with this option, Valero elected to pursue the single lift option.  

Heavy Lift Scope of Work: 

ALE, the global heavy transport and lifting company, was selected to 
perform this series of record-breaking lifts. The crane first lifted a 
1,400 ton derrick structure, which was positioned on top of the 
existing coke drums at a height of 330 feet, and lowered the 
structure to grade. The existing coke drums were then removed and 
replaced with new larger diameter coke drums. The derrick 
structure was then replaced. 

The derrick lift performed by the AL.SK190 was the first time a 
complete derrick assembly consisting of triple drill towers and 
cutting deck had been removed and replaced in a single piece. The 
lift required a complex tackle arrangement with a 12-point pick up 
only possible with this crane. The crane was rigged outside the 
boundaries of the coker pit to successfully complete the 
disassembly and reassembly of the derrick with a minimum 
interruption of the coker unit. This also enabled the completion of 
the project with no permanent dismantling of coker equipment,               

AL.SK190 Positioned for Lift     and the coker pit wall did not have to be removed. 
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TGC Engineers Technology: 

TGCE specializes in the use of laser and digital image measurement technology, and is the 
developer and exclusive user of the Advanced Integrated Measuring System (AIMS). AIMS 
combines Laser Total Stations and Photogrammetry into one integrated system. The 
Photogrammetry system utilized by AIMS is an adaptation of a measurement technology first 
developed by the National Aeronautics and Space Administration for all measurements taken in 
outer space since 1970. It captures dimensional data by extracting three-dimensional 
information from two-dimensional digital images and from total station point shots.  

This innovative technology provides the measurement precision required to complete final 
modifications on the ground before the elements are lifted into place for installation. Fit-up is 
achieved without additional modification or adjustment during assembly, resulting in the 
elimination of leave-long field fits and the dimensional error rework that often occurs in the 
installation of complex components. 

TGC Scope of Work: 

The complexity of the six coke drum replacement was compounded by the fact that the new 
drums did not dimensionally match the 
existing drums. The new drums diameters 
were increased over the old drums. This 
change resulted in a translation of all piping 
connections and coke drum supports in 3D 
space and a reduction in the tolerances 
between the new drums and the existing 
coker structure. These new larger diameter 
drums must fit in the existing structure 
without modification to retain the full 
benefits of the single lift scenario (a 
decrease in the shutdown window).  

To obtain fit-up without field adjustments 
for each of the six coke drums, a 
comprehensive and meticulous dimensional 
control methodology incorporating all 
installation activities would be required.  
Effective post engineering dimensional 
checks to control the accumulation of 
tolerances in the fabrication phase would be 
critical. Fabricated and field constructed 
elements must also be dimensionally 
captured, modeled, and trial fit in model 
space to verify that fit-up could be achieved. 
Any dimensional deviation in fabricated 
components due to collective shop 
tolerances or fabrication errors must be 
captured and modifications made before 
the lift.                                                                              AL.SK190 Derrick Assembly Single Piece Lift                                                                 
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New Coke Drums in the Laydown Yard 

By preparing all components for installation in this manner, the installation scope of work during 
shutdown was reduced to the weld up/bolt up of the new and existing elements. The coke drum 
fit-up achieved and the single lift execution plan were primary in minimizing the shutdown 
duration.  

Benefits to the Project:  

As an industry leader, Valero is always seeking innovative methods for a more efficient, 
economical completion of complex projects, while ensuring maximum quality. This project 
illustrates how emerging technologies can be seamlessly integrated with traditional construction 
techniques to enhance efficiency and cost control on large, complex, schedule sensitive projects.  

Even more importantly, safety was greatly enhanced. Much of the elevated work associated with 
traditional field adjustment methodology was greatly minimized. AIMS technology provided 
many contributions to a safer work environment including: 

 eliminating derrick disassembly/assembly tasks entirely from the installation work scope 

 reduced installation activities resulting in a reduction in workers and man-hours 

 less grinding, cutting and welding in elevated structures 

 decreased exposure under heavy loads 

Through the efforts of a diverse and integrated project team consisting of Valero engineering and 
operations personnel, Wyatt, TGC Engineers and ALE, the project was delivered on schedule and 
on budget. 
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Jerry Crawford 
   TGC Engineers 

Office 713.477.8682 
Cell – 832.498.7432 
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