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In fiction, it is common to hear that about a continent disappearing under the sea after a natural disaster. 
The legend of Atlantis, the Lost City, was widely portrayed in books, drawings and film in the twentieth 
century. In the real world in the XXI century, Petrobras is preparing to create real cities underwater, which 
will mark a new phase in the exploration and production of oil at great depths, in the pre-salt. On the 
seabed, more than 2000 meters under the surface, they will install the major equipment that now operate 
on the platforms, allowing them to become smaller, lighter and, most importantly, cheaper. The entire 
system will have a high degree of automation, with part of the operation controlled remotely. 
 
The underwater cities of Petrobras will be inhabited by machines, equipment and giant robots tasked to 
inspect production systems to extract millions of barrels of oil. Sounds like science fiction, but it is one of 
the most important aspects of research carried out by Petrobras in partnership with universities and 
suppliers. 
 
"Our goal in ten years is to not depend on platforms," said Carlos Tadeu Fraga, executive manager of 
Petrobras Research Center (Cenpes). Whether this is possible, only time will tell. He tells of an ambitious 
objective which is to put on the seabed in a horizon of ten years, the processing plants, compression 
systems, separation equipment (oil, gas, water and sand) and even energy generation modules needed 
to make everything work. Today the equipment is installed on the deck of platforms floating production 
storage and offloading (FPSO), which are the real cities at sea. Due to the distance from the coast, this 
model should not be repeated in the pre-salt Santos basin. 
 
"In innovation, often the real question to be asked is what changes are needed to person’s ability in order 
to accomplish something new. And the answer is  twofold. First is to have someone ask the question: 
Why? The other is to ask: Why not? Our role is to ask why not. And why would it not be possible to 
operate a platform in the pre-salt a few years, remotely, from a land base where the person will be 
viewing the operation on a screen or even involved virtually on this platform? "says Fraga. 
 
Part of that future begins to materialize. In the first quarter of 2011 they should be installing a subsea 
separator of water and oil in Marlin field in Campos Basin, which is an intermediate step to install more 
equipment, including the processing plant for oil in the seabed. Currently, oil is extracted by means of 
pumps to a device installed on the platform where the oil is separated from the water. But the platform is 
designed to receive and process oil and not water, which until now was a problem. With the subsea 
separator to remove water from the oil which will be quickly reinjected into the reservoir, this will help 
avoids the water from taking the "ride" (rises, and returns processing) and also extends the life of the 
field. "If we take more water up from below, I will end up producing less oil up on the platform. If I can 
separate water from the oil down there, and bring a smaller amount of water up, I prolonged the field's 
productive life. And when I separate the water down there, the pressure that the reservoir would have 
would be sufficient to bring more oil to the surface. In Marlin we will not only separate water from oil and 
let the water reinjected into the reservoir as a mechanism for induction of further recovery, new energy in 
the reservoir, "says Fraga. 
 
The new way to produce oil at great depths will be different. Multiphase pumps fluids could have mixed 
with oil, gas and water directly to the mainland via pipelines. Or direct them to charge a processing 
platform and installed at lower depths, what the industry calls the shallow water. 
 
The technological leap is being driven by the pre-salt. In this environment which is more distant and 



hostile, it is necessary to reduce logistics costs to develop the production of oil reservoirs located 300 or 
400 km offshore in water depths of more than 2000 meters deep. 
 
An enthusiast of all this new technology is the chief financial officer of Petrobras, Almir Barbassa. He 
recalls that it will reduce the investment cost of state and members when the pre-salt production is in 
mature stage. Barbassa said that as Petrobras start production in all fields of the area called the " Tupi 
Hub" you cannot copy the current model due to the large amount of equipment and vessels that are 
needed to bring people, equipment, food and fuels. 
 
"To run all this you cannot go out with a small boat like that today to supply the Campos basin, taking a bit 
of diesel, or water. You must have the supply. You must have the base. And the company will need to 
develop new ways for the future to produce in the pre-salt area "he says. 
 
 
The distance from the offshore Santos basin also makes Petrobras, suppliers and universities to seek 
solutions that increase security. With more submerged equipment it will be possible to reduce the number 
of people aboard the platforms, by trying to control the fields remotely. Today, depending on the field, the 
number of people working on a platform is between 120 and 200. This number tends to be reduced with 
advancing technology, but in deep waters, Petrobras did not think about having uninhabited platforms. 
 
Segen Estefen, director of technology and innovation Coppe, the institute graduate and engineering 
research at the Federal University of Rio de Janeiro (UFRJ), says that today the universities, together 
with Petrobras and the suppliers of the petroleum industry, are focused on how to operate the equipment 
of the platforms in the seabed. "And one of the scenario is to use systems that are fully submerged, which 
would imply the need to have specific equipments to cater to environmental concerns, and also to ensure 
reliability to prevent many interventions, which is expensive," says Estefen. 
 
He says that all the time, you make something new from part of existing technology, or through expanding 
it. At the start of oil production at sea, we used fixed platforms, which were derivations of the transmission 
towers of electric power. The question now is how to make production more efficient and less costly in a 
large oil province. This requires a more comprehensive solution. To achieve this goal, we must rely on 
equipment that operate autonomously, which requires testing in laboratories under conditions equivalent 
to those found in marine fields. 
 
The future scenario points to a production system that platforms would oversee the various fields and 
control of production. Thus, the traditional platform needs to undergo profound transformation. For Carlos 
Fraga, executive manager of Cenpes, a way to bring more equipment to the seabed is compressing 
them. 
 
In the pre-salt also tends to produce with less wells than in the past. "The number of wells that will be 
used in pre-salt to produce a given amount of oil is much lower than it was five or twenty years. A well 
today is able to ensure the production of 40,000 barrels of oil per day. This was the production of just 1 
platform in the beginning for Campos "says Fraga. 

 

 
 
 
 
 
 
 


