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In this article, EDCs are considered and how the 
availability and reliability of these machines can  
be increased by automatic control, using both 
an advanced process protection system called 
Dynamic Time to Surge (DT2S), and an advanced 
drive control system called model predictive 
torque control (MPTC).

The focus of this work is on electrical grid dis-
turbances, resulting in a fast loss of drive torque, 
which puts the gas compression process at risk  
of a harmful phenomenon called surge.

Gas compression process
A typical industrial arrangement of an EDC is 
depicted in →1. The electrical system consists of an 
LCI (load commutated inverter) with input trans-
former, line and machine converters, synchronous 
motor and excitation system. The electrical system 
is connected to the gas compressor through a 
flexible shaft with a gearbox that splits the shaft 
into a low-speed motor shaft and a high-speed 
compressor shaft. 

Natural gas enters the gas compression process 
from the suction header, through the suction valve 
and scrubber to the inlet of the centrifugal com-
pressor. Driven by the electric motor torque, the 
gas is compressed in the centrifugal compressor 

and discharged through the discharge valve to the 
discharge header before being cooled in the cooler.
Two recycle paths are used to influence the com-
pressor operation by connecting the discharge of 
the compressor with its suction side. When a recy-
cle valve is opened, it results in a lower resistance, 
and thus decreases the pressure ratio between 
suction and discharge, and increases the flow 
through the compressor. The opening of the cold 
recycle valve can be changed continuously, albeit 
rather slowly within the range of seconds, and is 

—
The developed solution provides 
electric driven compressors with 
better ride through capabilities  
at lower risk compared to existing 
protection schemes. 


