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Abstract

From the invention of the first ram-type blowout preventer (BOP) in 1922, through the Cameron BOP contributions to the global oil and gas industry over the past 82 years, Cameron is uniquely qualified to provide a comprehensive synopsis of technical achievements in well control solutions.

(Fig. 1).

Figure 1. BOP Technology Evolution

This paper outlines a brief history of traditional onshore and offshore drilling. Cameron drilling systems and technology are discussed through the early days of oil and gas drilling to the latest technology available in today’s modern and technologically advanced energy industry.

Historical Review

A decade after the beginning of the California gold rush, a similar “mineral” rush began in the North Appalachian basin. This rush, in 1859 was for oil at a place called Oil Creek in Titusville, Pennsylvania. The oil, originally from a crude seep, got the attention of Colonel Edwin Drake who formed a company to extract the oil by drilling into a shallow reservoir for the first time. This marked the beginning of the petroleum era in the United States. At the same time, Eastern Europe and the Caspian Sea regions were in the early stages of the development of a regional oil industry, known as mud oil production. 

(Fig. 11) Commercial oil production began in 1871 with  mechanical well drilling in the Balakhani and Bib-Heybat fields of Azerbaijan with the first well producing 70 barrels (10 tons) of oil per day.

In the U.S., more than 40 years elapsed from the first well in Pennsylvania until in 1901 when Anthony Lucas hit a huge reservoir while drilling on a small knoll south of Beaumont, Texas. Until this time, a big oil producer flowed about 50 barrels (7 tons) a day. The “Lucas Gusher”, estimated to flow 80,000 barrels (11,420 tons) a day, was the start of the largest oil field in the world to date, known as “Spindletop”.

Perhaps more important, this discovery proved that rotary drilling was an effective method of drilling wells, marking the beginning of the modern petroleum industry. While gushers, such as the one at Spindletop, were impressive in physical terms, they spewed drilling mud, pipe, oil, and gas hundreds of feet in the air covering the surrounding landscape. They were dangerous, created environmental hazards, and were extremely costly. A gusher was in effect an uncontrolled blowout that could lead to a disastrous rig fire, shown in (Fig. 2) as the “Flora” well burns out of control at Spindletop. 

Figure 2. “Flora” well. Spindletop, Texas USA.
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Realizing the current drilling practice was no longer viable, Jim Abercrombie, who met Harry Cameron in the Goose Creek field near Baytown, Texas, formed a partnership in August 1920 to develop and produce improved drilling tools. The company registered in Texas, U.S.A. was named “Cameron Iron Works”. The name was selected because Abercrombie already owned a drilling and minerals company and Cameron was well known in the oil business for his mechanical engineering abilities. Formation of Cameron coincided with nationalization of the Caspian region’s oil industry and the beginning of the Soviet period. Around the world, inventors had tried to come up with ways to prevent blowouts in this critical, growing, industry, but none had proven effective until Abercrombie and Cameron introduced the type MO BOP. (Fig 3)

Figure 3. Cameron Type MO Blowout Preventer

A U.S. patent application covering the design was filed on April 14, 1922. The MO BOP was the first BOP to be designed utilizing a steel body and fitted with ram-type sealing mechanisms designed to be closed around the drill pipe, casing, or open hole. This manual BOP marked an industry milestone as the first successful BOP and introduced new, safe ways to drill and produce oil and gas. The development of the ram-type BOP was a major achievement in the rapidly growing, and increasingly important oil and gas industry, as well as, a progressive step in the evolution of mechanical engineering in the petroleum industry.

Discussion

As the global petroleum industry has changed in a series of stages since the 1920s so has Cameron Iron Works. From the fundamental goal of safely, reliably, and economically providing methods of successfully extracting hydrocarbon resources, Cameron has developed it’s drilling products and services to support the worldwide effort onshore, offshore, and subsea. Since the first BOP, Cameron continues to maintain its leadership role in drilling systems technology through significant and continued improvement of its drilling products and services. BOP and well control technology has kept pace with the ever changing drilling environment as the search for hydrocarbons leads us to ever increasing difficult environments, and more stringent conditions.

Ultra-deepwater subsea BOP stacks can be 19.8 meters (65 feet) tall and weigh over 363,600 kilograms (800,000 pounds). (Fig. 4) This is in stark contrast to the pioneer type MO manually operated BOP that was only 0.66 meter (26 inches) tall and weighed 626 kilograms (1,380 pounds). 

Figure 4. Typical Subsea BOP Stack

In spite of the industries’ best efforts and constant vigilance, blowouts can unfortunately still occur. While advances in seismology have reduced the uncertainty in exploring for oil and gas, we still do not have complete knowledge of conditions in formations to be drilled. When the unexpected is encountered, it is not enough to have the best and most well maintained equipment, with the best trained operating personnel. Successful blowout prevention also requires vigilant monitoring of downhole conditions, and timely, skillful execution of well control procedures, both onshore and offshore. History and Development of Cameron Blowout Preventers and Drilling Systems 3 The unexpected can also come in the form of human folly as demonstrated in the disastrous aftermath of the 1991 Gulf War. Here, Cameron BOPs were standard equipment for containing well fires and bringing the hostile wells back under control. (Fig 5)

Figure 5. Blowout control in Kuwait – 1991 

After these stark reminders of what can happen, it is critically important to remember that Cameron is continuously improving its BOP and well control technology through active research and development to meet the challenges of drilling deeper, higher pressure wells in harsher conditions and environments both surface and subsea. This development, combined with the operator’s and drilling contractor’s continuous improvements in planning, training, and well construction, has constantly improved the safety, reliability, and environmental responsibility of drilling for oil and gas. Today’s drilling rigs are available in land, platform, jack-up, semi-submersible and drillship applications. (Fig. 6) 

Regardless of the application, these rigs continue to provide the work platform and environment that can effectively deploy and utilize BOPs as the last, best barrier of safety for people, equipment and the environment. 

Figure 6. Drilling vessels utilized in today’s environments. Typical BOP stack configurations are depicted in Figure 7. For land applications, surface BOPs are used while offshore surface BOPs are used for jack-up rigs and platforms. Subsea BOP stacks are commonly used on semis and drillships or Mobile Offshore Drilling Units (MODU). 

Figure 7. Typical BOP Stack configurations.

Conclusions

Cameron is well positioned to provide the best solutions for new products and aftermarket support for development of the entire Caspian Sea region. As with the world in general, Cameron has been the leading provider of products and services for this important and growing region. Turkmenistan possesses the world’s fifth largest reserves of natural gas as well as substantial oil resources. Cameron is strategically focused on working closely with State companies Turkmenneft, Turkmengaz, and Turkmengeologiya along with selected foreign operating and service companies to expand and complete core development areas of the country’s hydrocarbon resources. Drilling systems such as those provided by Cameron provide safe, reliable, and cost effective technology for the  development of oil deposits in Cheleken, Gundogar (East) Cheleken, Akpatlaukh, and Goturdepe fields and exploration drilling at Korpedzhe, Gunorta (South) Gamyshlyja, Akpatlaukh and Goturdepe fields. In addition, the same technology is available to assist in the completion of the gas infrastructure at the producing fields of Dauletabad, Garashsyzlygyn, Malay, Yelguyi, and Chartak and enhance gas production at Shatlyk, Gundogar (East) and Gunbatar (West) fields for Turkmengaz, (Fig 8) along with Turkmenneft gas projects for additional development wells at Korpedje and infrastructure expansion at Keymir, Akpatlaukh, and Chekichler.

Figure 8. Yashlar Turkmengas recent installation.

History and Development of Cameron Blowout Preventers and Drilling Systems 4  Cameron is a division of Cooper Cameron Corporation, an international manufacturer of oil and gas pressure control equipment. It also manufactures centrifugal air compressors, integral and separable gas compressors and turbochargers, along with oil, gas, produced water and solids separation and treatment process packages. Cooper Cameron is divided into four primary divisions. Cameron, Cooper Cameron Valves (CCV), Cooper Compression and Petreco International. Cameron is a leading provider of systems and equipment used to control pressures and direct flows of oil and gas wells.Cameron’s drilling business unit provides complete systems for land, offshore surface and marine drilling applications.

A sample portfolio of products can be seen in the figures 9

and 10.

Figure 9

Figure 10
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