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Compressor Product Development Corresponding to 
Evolution of Global Business Model 
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  Mitsubishi Heavy Industries Compressor Corporation (MCO) is dedicated to the compressor 

business. The company was established in April 2010, combining the compressor business 
department in Mitsubishi Heavy Industries, Ltd. (MHI) and a subsidiary that was providing 
maintenance, service and training. The large-scale compressors that MCO deals with are used as 
main components in many chemical plants such as ethylene and fertilizer factories and oil 
refineries. Furthermore, the compressors are delivered to liquefied natural gas (LNG), gas treatment 
and gas production facilities, as well as gas pipeline stations. They contribute to the stable supply 
of chemical industry materials and energy. MCO enjoys the top share in the petrochemical market, 
and is proceeding with a business transformation to expand its business in the growing natural gas 
market including LNG and Floating Production, Storage and Offloading systems (FPSO). 

  

  |1. Change of environment and market needs surrounding 
compressor business 
Large-scale compressors play a vital role in the development of resources and the production 

of crude oil, natural gas and other fuels, as well as refining and transporting processes and the 
various plants that produce end-products such as petrochemicals. They are an essential piece of 
equipment for which performance and reliability affect the productivity of a plant.  

In recent years, the demand for energy, petrochemical products and chemical products 
derived from hydrocarbon has been steadily increasing with global economic growth and 
population increase. Accordingly, product development aiming at more efficient, larger 
compressors has been under way as an important factor. For example, the scale of production at 
plants making ethylene, a base material for petrochemicals, was 600,000 to 800,000 tons of 
production per year in the 1990s, and it was expanded to 1.5 million tons of production annually 
for a UAE plant delivered by MCO in 2009. Recently, a study of the annual production of a 2 
million ton-scale facility, a global first, is under way to promote the advantages of large-scale 
facilities. In addition, the requirements of compressor products include not only a larger flow rate, 
but also higher efficiency and capability of continuous operation over longer periods for the 
improvement of total plant productivity.  

As an environmental change of resource development, the development of stranded gas fields 
such as shale gas and coal bed methane, which had been considered to be economically inefficient, 
is making significant progress, alongside conventional gas fields developed mainly in gas 
producing countries. The compressor business is also increasing in the LNG plant and Floating 
Production, Storage and Offloading (FPSO) facilities markets. LNG, recently attracting attention as 
an energy diversification solution, has shown growing plant size from the 1960s. In the 2000s, the 
construction of the world’s largest plant of 7.8 million tons in production annually for a 
conventional gas field in Qatar was a turning point in increasing plant scale, and planning at the 
level of 5 million tons or less in production per year for stranded gas fields has been increasing in 
number as shown in Figure 1. New concept facilities have been emerging, in addition to the 
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development of coal bed methane fields in Australia and shale gas fields in North America, such as 
the world’s first Floating Liquefied Natural Gas facility (FLNG) on the initiative of Shell. 

 

Figure 1  LNG plant production capacity (per train) 

|2. Approach to equipment and service evolution 
2.1 Promotion of alliance with customers 

MCO has continued equipment product development based on communications with 
customers, starting from the establishment of resident offices in Houston in the U.S. in 1977 and in 
London in the UK in 1997, until today. Engineers, as well as business staff, were sent to the 
resident offices to listen to opinions such as plant operation needs directly from customers, and to 
create products reflecting their opinions. As a result of these efforts, our responses met the 
requirements of the designing of rotordynamics against a rocking hull, easy maintenance, a stronger 
design and a control system that can avoid serious accidents in the event of an emergency stop of 
the facility. In 2012, we received orders for compressors and steam turbine generation systems for 
the world’s first FLNG facility.  

In 2011, we signed an LNG main compressor supply deal, the “Enterprise Framework 
Agreement (EFA),” with Shell. Main compressors for LNG plants for which Shell is the main 
contractor will be supplied exclusively by MCO and another contracted vendor. As the background 
of this framework, a shortage of rotating machinery engineers at end users, the complexity of new 
technology development and products in the exploitation of stranded gas fields and other factors 
stand out. The mutual reduction of handling labor in business negotiations and progress in product 
development are the results of cooperation between a limited number of reliable equipment 
suppliers. MCO will continue to meet the most advanced market needs and proceed with the 
development of products that match the business models of users through cooperation with 
international oil and gas majors. 
2.2 Approach to plant construction and operation needs in remote areas 

Here is a good example of an application of the module skid construction method to 
compression systems, as a solution to customer problems such as a shortage of engineers and 
construction workers at a plant site in a remote area. Figure 2 shows the compressor module for the 
Air Separation Unit (ASU) delivered to a gas processing plant in the UAE. For the production of 
this unit, simulations of design and manufacturing procedures utilizing 3D-CAD were conducted in 
advance, and the integration of the equipment in one unit was realized by placing the heat 
exchanger and pipes/cables compactly in a single steel structure, in addition to placing the 
compressor and drive machine on a common bed. This led to a reduction of plant construction 
processes and a solution to assembling quality assurance problems, and receiving a favorable 
reputation from the customer. 
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Figure 2  Compression module 

2.3 Improvement of plant productivity (high efficiency and long-term continuous 
operation) 
For higher efficiency equipment, the reduction of power consumption is realized with an 

optimized aerodynamic design using the world’s most advanced Computational Fluid Dynamics 
(CFD) technology. In addition, weld-less technology such as a one-piece impeller has been 
developed as a production technology. The high efficiency compressor has recently gained a 
favorable reputation, and MCO has an order for three main refrigerant compressor units, which are 
the key components in the liquefaction plant for the Donggi-Senoro LNG project in Indonesia. This 
is the first foray into a market dominated by European and U.S. suppliers. For long-term operation 
technology, a washing system and coating technologies jointly-developed with ExxonMobil are 
applied to periodically remove the scale adhering to compressors and steam turbines. We have 
contributed to stable production by keeping plant production efficiency at a high level, as shown by 
the eight years of continuous operation at LNG plants in Southeast Asia. 
2.4 Product development corresponding to local contents 

In developing countries such as China and Brazil, increasing local content (the proportion of 
parts production and procurement in the local area) is an essential factor, and our business has been 
developed to contribute to the industries and employment of the country by contracting license 
agreements with local manufacturers and preparing local production sites. Designs corresponding 
to the capabilities of partner manufacturers and local employees, as well as a design scheme that 
fits local conditions in consideration of the capacity of local materials and equipment suppliers, are 
required to proceed with local production. We are proceeding with the development of design 
methods that suit local conditions, such as the application of design specifications based on forging 
and steel materials when a casting supplier is not in the local area. This is conducted in addition to 
the production of rotating parts that require advanced techniques being done in Japan, while the 
production or procurement of other static parts and auxiliary equipment is done in the local area.  

 
For the development of compressor products, we are proceeding with technical development 

that meets market needs, in addition to MHI’s remarkable integrated technology of rotating 
machinery. We will continue to provide world-class high-performance compression systems and 
services leading the industrial world. 
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