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Houston Firm Meets Challenges of Deepwater Offshore Platform with PDMS Technology

 According to Mustang Project Manager A.J. Cortez, “Our client will develop the oil field six months earlier and realize a 15-20% cost savings compared to similar projects...”
Mustang Engineering, Inc., a major engineering contractor based in Houston, Texas, is using state-of-the-art plant design technology from Cadcentre Inc. as a creative solution to overcome the challenges posed by a large-scale deepwater offshore oil project.

By drawing on its proven offshore expertise and implementing Cadcentre’s Plant Design Management System (PDMS) software, Mustang is helping a major client achieve early production more economically, more quickly, and more safely from a deepwater facility offshore West Africa.

A Texas-Sized Challenge

In the high-stakes world of deepwater offshore oil recovery, time is literally gold—black gold. Once oil is discovered, every day that an oil company can shave from its production target means another day sooner its substantial investments in exploration and construction will pay off.  Quality, cost, and safety are equally important, however, so meeting or exceeding a client’s expectations for design, fabrication, and construction of offshore facilities can be a Texas-sized challenge.

Mustang Recommends Using PDMS for Improved Quality, Reduced Costs

Encouraged by the success of another deepwater project in the same vicinity the client hired Mustang to design a massive four-legged offshore production platform for a newly discovered oil reservoir. The platform will be installed in over 552 feet of water off the west African  coast.

Mustang recommended to the client’s project task force that PDMS software be used to improve design quality and to reduce costs.

The project includes facilities to separate and treat 60,000 barrels per day (BPD) oil, gas lift facilities for 50 million (MMSCFD), gas injection facilities for 35 million (MMSCFD), and water injection facilities for 108,000 BPD. The 8,250-ton single-lift deck will hold a high-capacity drilling rig and quarters for over 137 people, and will weigh approximately 13,000 tons when fully assembled.

Mustang is also assisting with project and construction management for the platform. According to Mustang Project Manager A.J. Cortez, with Mustang’s assistance, “Our client will develop the Jade field six months earlier and realize a 15-20% cost savings compared to similar projects in West Africa.”

As Mustang designs the platform, its major components are being prefabricated by Aker Gulf Marine in Corpus Christi, Texas. The platform components will then be shipped by barge to Africa and installed using Heerema’s semi-submersible crane vessel, Thialf.

Remote Location Demands Early Resolution of Engineering Problems

As Cortez points out, with an offshore project in a location as remote as this—and with so many different players involved in the project—it is critical that engineering problems be resolved as early in the project as possible. Logistical problems with weather, materials, and transportation mean that having to rework a piping system during installation, for instance, because the designers didn’t anticipate a clearance problem, can easily double, triple, or quadruple costs. It can take up to three weeks to import parts to the site that were dimensioned incorrectly or pipe routing that doesn’t fit together properly.

Mustang Provides Creative Solutions Using PDMS

Engineering costly platform operations in remote international areas like the west coast of Africa is a highly specialized field, but Mustang already had the know-how and the experienced people to do the job.  

Formed in 1987, Mustang offers comprehensive, high-quality engineering services for the energy industry. The company has always prided itself on providing creative solutions for clients who need early production systems—and these solutions are now designed using PDMS.

One of the fastest-growing engineering contractors in Houston, with more than 1,000 employees, Mustang has completed nearly 4,500 projects for 300 clients in 21 countries. Mustang’s engineering, design, and project management expertise spans all disciplines. Equally at home with complex multi-platform structures as well as with minor upgrades and revamps, Mustang specializes in designing offshore facilities, including:

· structures such as jackets, decks, flarebooms, and helidecks

· production, process, compression, and pumping facilities

· control/automation, quarters, power, and modules packages

· pipelines, and pipeline systems

· Floating Production, Storage and Offloading Systems (FPSOs)

· Mobile Offshore Production Units (MOPUs)

Mustang Quickly Realizes Value of PDMS

In mid-1997, when clients began to request 3D CAD designs, Mustang President Paul Redmon initially approved the purchase of one seat of Windows NT-based PDMS on a trial basis. With training from Cadcentre, Mustang’s design group worked with the software and quickly realized what a valuable tool PDMS could be, especially on large-scale projects like the West African platform.  After winning the contract for this project, Mustang purchased 19 additional seats of PDMS plus two licenses for REVIEW Reality visualization software.

Mustang Gains a Solid Competitive Advantage with PDMS
By adding the advanced technology of PDMS to its toolbox, Mustang can better meet the challenges of deep offshore facility engineering and gain a solid competitive advantage.

Mustang is using PDMS to model the structure, the piping, and the physical components of the instrument and electrical systems for the platform topside facility.

Using REVIEW Reality, Mustang shares the design with Aker Gulf Marine as it fabricates the components. Changes can be communicated very quickly to prevent rework.

Until recently, firms like Mustang used 2D CAD systems to produce drawings. Interferences were not detected unless designers mentally visualized three-dimensional structures from two-dimensional drawings; human error resulted in costly rework during the fabrication stage.

PDMS Cuts Error Rates 
by Nearly 85%

Mustang Design Supervisor David Sneed estimates that errors will be reduced from an industry average of 3% down to 1/2% on this project, and that because design conflicts are minimized before the platform is constructed, the client will realize cost savings throughout the life of the platform.

Using PDMS, Mustang’s multi-disciplinary teams are working concurrently to build a detailed 3D digital model of the platform deck. PDMS is based on a powerful, multi-user project database that captures and stores detailed design information as the 3D model is developed. Project deliverables are generated from this single, fully intelligent model, including completely dimensioned and annotated isometric drawings and bills of materials.

PDMS’s powerful clash detection feature is expected to yield the most significant cost savings on the project. Because PDMS automatically checks, detects, and flags clashes during the design phase, installation problems are prevented, shortening the project schedule and reducing Mobil’s costs.

Cortez notes that PDMS is a particularly good fit for the project because of the “tremendous quantity of piping isometrics required by the scope of work.” Because these drawings are generated automatically by PDMS, Cortez says that significantly fewer man-hours are being spent on drawing and checking on this project than would be needed for a 2D CAD system.

Live 3D Model Clarifies Team Communications

According to Sneed, using PDMS instead of a 2D CAD system for this project has had a dramatic affect on the people doing the work.

“It makes better designers out of mid-level people,” says Sneed. Cortez agrees, explaining that while normally only top-level designers can visualize designs without the help of a computer, PDMS gives that advantage to mid-level designers as well. This results in better utilization of the time and talents of all Mustang design staff.

Sneed adds that because PDMS provides a live, three-dimensional model that is always up to date, engineers and designers can review and discuss the design together, facilitating communications between the disciplines.

Short Learning Curve a Bonus

Cadcentre has been providing ongoing training for Mustang’s structural designers, piping designers, and instrument and electrical (I&E) designers. After Mustang design staff participated in the training, says Cortez, he has been “really impressed with their short learning curve. They have become productive, in many cases, within a week to ten days after the PDMS training.” The ease with which Mustang’s design staff has implemented PDMS has contributed to overall project productivity.

Sharing Design Modules with Enhances Client Communications

Being able to share 3D design modules with the client’s management team via REVIEW Reality, says Cortez, also has enhanced project communications with the client. Because the client understands the capabilities and the value that PDMS brings to the project, he says, Mustang can operate as a very integrated team with the client as the project progresses. Cortez notes that the client has even gone so far as to identify 3D design as one of the key processes that adds value to capital projects.

Cortez is hopeful that because of the solid business relationship that Mustang is forging with this client, the two companies will work together on future projects—using PDMS 3D CAD for successful engineering design and development. 
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