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A complete train solution from MAN Diesel & Turbo is 

more than the sum of its parts. The elements of com-

ponents, testing, assembly and service seamlessly 

combine to achieve unsurpassed levels of perform-

ance, efficiency and reliability.

Typical scope of supply 

n	Compressor unit including gears

n	�Driver

n	�Couplings

n	Sealing system

n	�Control equipment

n	�Water or air intercoolers

n	Lube oil system

n	�On skid process piping

n	Testing

Drivers

The most commonly used drivers for integrally geared 

and barrel compressors are electric motors, but steam 

and gas turbines are also sometimes employed.

Control and safety equipment

A complex machine train places significant demands 

on the control and protection systems in terms of 

quality and flexibility. These systems control an ex-

tremely diverse and complex set of processes and 

functions, from start-up to emergency shutdown. The 

electronic control and protection systems delivered 

by MAN Diesel & Turbo have become a recognized 

standard of quality. 

Complete Trains – Fully Integrated Solutions
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Anti-surge control (Turbolog ASC)

In the performance characteristics of a turbo com-

pressor, the surge line is the dividing line between 

ranges of stable and unstable operation. Reduction 

of the volume flow rate beyond this line results in the 

separation of flow from the blading, causing the gas 

to flow periodically from the discharge to the suction 

end of the compressor – a phenomenon referred to 

as compressor surging. The resultant extreme load 

reversals and temperature fluctuations in the gas 

handling components of the machine must be avoid-

ed. This is the task of the anti-surge control system 

which, by controlled opening of the blow-off or by 

pass valves, always keeps the compressor flow rate 

in the stable range of the performance characteristic. 

MAN Diesel & Turbo’s electronic control and protection 

system is called “Turbolog ASC”. It was  developed by 

MAN Diesel & Turbo, based on Simatic S7 hardware. 

This system incorporates components which greatly 

improve the dynamic response of the controller and 

thus allow the distance between the blow-off line and 

the surge line to be minimized – surging is safely pre-

vented under all operating conditions. In addition to 

anti-surge control, an independent surge detector is 

provided on MAN Diesel & Turbo compressors. During 

surging, the mass flow rate temporarily drops to zero 

and the temperature suddenly rises. Both values are 

measured by the surge detection system, and if one of 

them passes a limiting level, the blow-off valves are 

opened and, if necessary, the machine train is shut down.

Flow control (typically IGV)

To protect the machine train against overspeed, 

and to allow the flow rates of the train and thereby 

the pressures in the process to be controlled, MAN 

Diesel & Turbo uses a protection system based on  

Simatic S7 hardware. This system provides control 

far exceeding the requirements of NEMA specification 

SM 23, class D. 

Depending on the specific requirements, it is designed 

for any of the following functions:

n	Combined control of speed and extraction 

	 pressures

n	Back-pressure control

n	Inlet pressure control

n	Power output control.
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MAN Diesel & Turbo owns and operates different test 

stands for turbomachinery in order to execute fac-

tory acceptance tests. Test centers for compressors, 

steam turbines and gas turbines, as well as for individ-

ual components are integrated into the different shop 

locations. Individual machines and machine trains are 

completely assembled in the assembly bay and sub-

sequently transferred to the adjacent test stand.

After the machinery has been erected on the founda-

tion and has been connected to the permanent piping 

systems (steam, air, water, oil), many different kinds 

of tests according to DIN/VDI/ASME/API can be con-

ducted:

n	���Mechanical testing of individual turbo machines

n	���Mechanical testing of complete machine 

trains	

n	���Thermodynamic testing with air and other gases in 

open or closed loop systems or on site

n	���High pressure testing

n	���R&D testing

 

The drivers used during testing are either those sup-

plied under a particular contract or the various test 

stand drivers which are available, i.e.:

n	���An 18 MW condensing steam turbine

n	���One 12 MW and several 7 - 2.5 MW variable 

speed motors

Mechanical and Thermodynamical Testing
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In total, MAN Diesel & Turbo operates 24 test stands 

on an area of 10,840 m². Modules up to 600 tonnes 

are by no means an exception. Cranes with a crane 

hook height of 13 meters, guarantee the necessary 

flexibility in the machine assembly and testing. 

Test stands include a water cooling circuit, a 20 MW 

electrical power supply in addition to the steam supply 

(50 bar, 500°C, 55 t/h).
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MAN Diesel & Turbo has delivered several integrally 

geared compressors with up to 10 stages for CO2  

applications. 

References include:

3 x 8-Stage CO2 compressor RG80-8 for coal gasi-
fication plant in North Dakota. The CO2 from this 
plant is used for EOR in the Weyburn oilfields in 
Canada 

2 units commissioned in 1998, with an additional 

train in 2005

n	Pressure from 1.1 to 187 bara

n	Massflow ≈ 35 kg/s

n	�Impeller diameters 800 – 115 mm

n	Pinion Speeds 7,350 – 26,600 rpm�

n	Driven by fixed-speed synchronous electric motor

10-Stage CO2 RG56-10 compressor in Russia

Commissioned in 1992

n	Pressure from 1 to 200 bara

n	Massflow ≈ 13 kg/s

n	�Impeller diameters 550 – 90 mm

n	Pinion speed 26,000 – 48,000 rpm

n	�Driven by fixed-speed asynchronous electric 

	 motor

8-stage CO2 compressor RG40-8 in Slovakia

Commissioned in 2002

n	Pressure from 1.1 to 150 bara

n	Massflow ≈ 8 kg/s

n	Impeller diameters 400 – 95 mm

n	Pinion speed 8,000 – 41,000 rpm

n	Driven by variable speed asynchronous electric 	

	 motor

8-stage compressor RG56-8 in the Czech Republic

Commissioned in 2006

n	�Pressure from 1.1 to 150 bara

n	Massflow ≈ 16 kg/s

n	Impeller diameters 500 – 95 mm

n	Pinion speed 8,000 – 36,000 rpm

n	Driven by steam turbine

References
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MAN Diesel & Turbo

Center of Competence for CO2 Compressors

Business Unit Oil & Gas 

Egellsstr. 21 

13507 Berlin, Germany 

Phone +49 30 44042-2639 

MAN Diesel & Turbo

46145 Oberhausen, Germany

Phone	+49 208 692-01

Fax	 +49 208 669-021
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