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Foster Wheeler has a strong position in the design and construction of visbeakers 
and thermal crackers. Foster Wheeler’s experience includes visbreaking and/or 
thermal cracking of various petroleum residues and distillates, as well as such 
esoteric materials as gilsonite and shale oil. Visbreaking and thermal cracking 
comprise a significant part of Foster Wheeler’s ongoing investigations into 
“bottom of the barrel” processing. 
 
Foster Wheeler has utilised both soaking coil and soaking drum technologies in 
the design of Visbreaker and thermal crackers. A number of the units designed by 
Foster Wheeler have integrated visbreaking and thermal cracking sections. 
 
While Foster Wheeler has all the in-house technology required for the design, 
engineering, and construction of a modern Visbreaker, it has successfully 
executed a number of designs using third party technology.  
 
The heart of a Visbreaker or thermal cracker is the fired heater.  
 
Foster Wheeler provides fired heater design optimised for high efficiencies with 
low fuel consumption and long on-stream periods. 
 
Heater design is of critical importance to assure rapid pre-heat and the exact 
soaking time demanded by process requirements, particularly when visbreaking  
feedstocks is highly sensitive to coking. This must be accomplished without 
subjecting any portion of coil arrangements to meet all of these demanding 
requirements. At the same time, these units offer sufficient operating flexibility to 
permit variation of soaking time-temperature curve as demanded by on-stream 
conditions. This is achieved by specific flow arrangements and by separating 
each pass for independent firing control.  
 
The process is usually located in the radiant zone and in the lower part of the 
convection section. The upper part of the convection section may include a steam 
superheating coil and a steam generator bank. 
 
The heater can operate at natural draft or forced draft – both for the flue gas side 
and/or for the combustion air side. In order to incrase efficiency an air pre-heater 
can be placed between the forced air fans and the burners to preaheat the air. 
 
Furthermore, in designing Visbreaker heaters Foster Wheeler takes into 
consideration the following criteria:  
 
- Easy maintenance, being each cell of reduced dimension a possible 

replacement of tubes can be easily performed; 
 
- Heat Distribution, since the Visbreaker process requires a very even 

distribution along the coil a large number of small burners is generally 
foreseen; 
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- Fuel consumption as high efficiency is calculated on process coil reducing to 
the minimum the approach between the flues leaving the section and the 
inlet temperature of process fluid. 

 
- Tube disposition since horizontally or vertically disposed radiant section 

tubes may influence proper heater operation. Having experience with both 
design, Foster Wheeler is in the best position to provide the more effective 
solution for each single project. 

 

              
 
Two visbreaking processes are commercially available.  
 
The first process is “soaking coil” (or furnace) type. The process coil achieves 
conversion by high temperature cracking within a dedicated soaking coil in the 
furnace. With conversion primarily achieved as a result of temperature and 
residence time, “soaking coil” visbreaking is described as high temperature, short 
residence time route.  
 
Foster Wheeler has successfully designed many units and fired heaters of this 
type. 
 
The main advantage of the coil type design is the two zone fired heater. The 
heating zone where the feed is heated without any reaction and the soaking zone 
where the cracking reaction takes place. Being the two zones separately 
controlled, this heater provides an high flexible heat input in function of the 
feedstock quality and quantity. This feature optimises the product characteristic 
and increases the run length time. With the coil type design, decoking of the 
heater tubes is accomplished more easily with steam-air decoking. 
 
Foster Wheeler‘s coil type visbreaker heater produces a stable fuel oil, 
particularly important to refiners who do not have many options in blending 
stocks. 
 
The alternate “soaking drum” process achieves some conversion within the 
heater. However, the majority of the conversion occurs in a reaction vessel on 
which holds the two phase effluent at high temperature for a determined time.  
 
“Soaking drum” visbreaking is described as a low temperature, high residence 
time route. The soaker process is licensed by others, but Foster Wheeler has 
engineered a number of these visbreakers and supplied several of its fired 
heaters. 
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A partial list of Visbreaker heaters supplied by Foster Wheeler is provided 
herewith 
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Date Company and Location Type Process Duty               
(MM Kcal/h)  

     

2006 Lukoil  
Odessa (Ukraine) 

Cabin                      
Horizontal Tubes 

Soaking Drum 11.2  

2006 Lukoil  
Nizhny Novgorod (Russia) 

Cabin                      
Horizontal Tubes 

Soaking Coil 28.6 (2 units) 

2002 NIOC  
Abadan (Iran) 

Box 
Vertical Tubes 

Soaking Coil 23.4 

2001 Lukoil Neftochim 
Burgas (Bulgaria) 

Cabin 
Horizontal Tubes 

Soaking Drum 16.6 

2000 Essar Oil 
Gujarat (India) 

Box 
Vertical Tubes 

Soaking Drum 20.2 

1999 Ao Mozyr  
Mozyr (Belarus) 

Cabin 
Horizontal Tubes 

Soaking Drum 23.2 

1998 Parco 
Mahmood Kot (Pakistan) 

Cabin                   
Horizontal Tubes 

Soaking Coil 10.2 (3 units) 

1998 Sasref 
Al Jubail (Saudi Arabia) 

Convection + Aux. Firing  
Vertical Tubes 

Thermal Craker 49.2 

1996 Essar Oil  
Vadina (India) 

Box 
Vertical Tubes 

Soaking Drum 42.0 

1996 ELF  
Leuna (Germany) 

Box 
Vertical Tubes 

 26.0 

1992 Ancap 
Montevideo (Uruguay) 

Cabin 
Horizontal Tubes 

Soaking Drum 5 

1991 Petrogal 
Sines (Portugal) 

Box 
Vertical Tubes 

 19.0 

1989 Esso Private Ltd. 
Singapore 

Cabin Twin Cells 
Horizontal Tubes 

Soaking Coil 21.9 (2 units) 

1986 Cepsa 
Huelva (Spain) 

Cabin 
Horizontal Tubes 

Soaking Drum 10 

1985 Petrox 
Concepcion (Chile) 

Cabin 
Horizontal Tubes 

Soaking Drum 16 

1985 Raffineria di Roma  
Rome (Italy) 

Cabin Twin Cells 
Horizontal Tubes 

Soaking Drum 24.0 

1984 RPC 
Concon (Chile) 

Cabin 
Horizontal Tubes 

Soaking Coil 10 

1984 ELF 
Donge (France) 

Box 
Vertical Tubes 

 22.2 

1984 Petronor 
Bilbao (Spain) 

Cabin 
Horizontal Tubes 

Soaking Coil 20 

1983 C.F.R. 
Gonfreville (France) 

Cabin Twin Cell         
Horizontal Tubes 

 16.09 

1982 Hess Oil 
St. Croix (Virgin Island) 

Cabin Four Cells  
Horizontal Tubes 

Soaking Coil 38.73 
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Date Company and Location Type Process Duty               
(MM Kcal/h)  

     

1982 Texaco 
U.K. 

Cabin Twin Cell         
Horizontal Tubes 

Soaking Drum 21.4 

1982 American Petrofina 
Port Arthur/TX (USA) 

Cabin                       
Horizontal Tubes 

Soaking Coil N.A. 

1981 Gie Ashval 
Solaize (France) 

Cabin 
Horizontal Tubes 

 N.A. 

1980 Scanraff 
Sweden 

Cabin Twin Cell          
Horizontal Tubes 

Soaking Coil 23.2 

1980 C.F.R. 
La Mede (France) 

Cabin 
Horizontal Tubes 

 19.83 

1979 Exxon Norske 
Slagen, (Norway) 

Cabin 
Horizontal Tubes 

Soaking Coil 25.2 

1979 Exxon Dansk 
Kalundborg (Denmark) 

Cabin 
Horizontal Tubes 

Soaking Coil 25.2 

1979 SIBP  
Antwerp (Belgium) 

Cabin 
Horizontal Tubes 

Soaking Drum 44.06 

1977 BP 
Dinslaken (West Germany) 

Multicell 
Horizontal Tubes 

 29.98 

1975 NIOC 
Iran 

Cabin 
Horizontal Tubes 

Soaking Coil 24.7 

1971 Petrangol 
Luanda (Angola) 

Cabin                      
Horizontal Tubes 

Soaking Drum 13.31 

1970 Esso Lagoil  
Aruba (Neth. Antilles) 

Box 
Vertical Tubes 

Soaking Coil 30.7 (4 units) 

1969 SER 
South Africa 

Double Box 
Vertical Tubes 

 13.03 

1968 ARCO 
Pennsylvania (USA) 

Cabin 
Horizontal Tubes 

Soaking Coil 9.32 

1966 NIOC 
Iran 

Cabin 
Horizontal Tubes 

Soaking Coil 21.2 

1966 Sacor 
Porto (Portugal) 

Multicell 
Horizontal Tubes 

Soaking Coil 24.04 

1966 SER 
Port Gentil (Gabon) 

Cabin Twin Cells 
Horizontal Tubes  

 7.45 

1965 Texaco 
Louisiana (USA) 

Cabin Twin Cells 
Horizontal Tubes 

Soaking Coil 11.59 

1958 Pan American  
Texas City (USA) 

Box 
 

 N.A. 

1958 Ecopetrol 
Columbia 

Box 
 

 N.A. 

 


