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Abstract 

In the gas transportation system many gas compression units operated for over 20 years with running over 100 thousand hours. Their 
technical and economic performance (efficiency, power, vibration characteristics, reliability) is not satisfy to modern requirements. As 
known, gas transportation is a very complex process. The difficulty is that the gas is a combustible material and there is always the 
likelihood of an explosion in case of improperly operated condition, especially if the gas is at high pressure. This article describes the basics 
of the technological process and control system for natural gas transportation using motor driven gas pumping unit. The control system is 
Allen Bradley Programmable Logic Controller, supervisory control and data acquisition system based on WEB HTML. 
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1 Introduction 

Continuous rising cost of energy resources and the prime 
cost of transported gas, it’s non-renewable in nature do most 
important direction of the development of energy-efficient 
units for pipe systems. One of the solution to this major 
problem of the industry is the implementation of motor 
driven gas pumping units [1]. 

In comparison with other types of drives the main 
advantages of electrical motor-driven gas pumping units 
(EGPU) are follows: 

• High reliability; 
• Minimum costs for major repairs; 
• The big motor potential of EGPU parts and components; 
• Simplicity of automation and control; 
• Ecological cleanliness; 
• Changing speed of the motor; 
• Fire Safety. 
In order to proper gas transportation it is used a huge 

number of sensors that can detect various gas parameters, 
such as temperature, pressure, and other important 
parameters. All of the equipment and the sensors must be 
displayed correctly on special diagrams – P&ID (Piping and 
Instrumentation Diagram). A piping and instrumentation 
diagram is a detailed diagram in the process industry which 
shows the piping and vessels in the process flow, together 
with the instrumentation and control devices [2]. 

After mapping all signals in the scheme of automation there 
is a process of creating a SCADA system. SCADA system is 
necessary for continuous process monitoring, control process, 
this system displays all values of sensors, valves, dampers, etc. 
To momentarily transmission data SCADA system use the 
OPC protocol for connect with PLC [6]. This system allows 
taking trends, generating emergency reports, etc. Through 
SCADA system operator can control the process. 

 

2 Main functions of the system 

Below are given main advantages of the control system: 
• Automatic and remote control of gas piping valves, 

drive motor and other electrical equipment of the 
Gas Compression Unit (GCU), according to mode of 
the GCU. 

• Starting readiness inspection, blocking actions that 
are not permitted in the current mode of the GCU. 

• Forming warning and alarm system, emergency 
protection system. 

• Emergency stop of GCU by the operator in case of 
failure of the controller. 

• Control functionality of the modules and system units. 
• Representation at local control panel of all current 

parameters in digital form. 
• Calculating the values of the technical and economic 

performance of the GCU. 

3 Decision for Control system architecture 

Software system is designed for the automatic management, 
control and protection, and to stabilize the process variables in 
all modes. The software of GCU is a set of subsystems, 
supporting their individual functional load. It has a modular 
structure and is built on the principles of open systems concept. 

The software system includes the next main components: 
• The system of monitoring and information collection 

(SCADA system) [3, 4]; 
• The application software for programmable logic 

controllers (PLC) [5]; 
• Communication media between controllers and 

SCADA system via OPC. 
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4 Conclusion 

The result of this work is control and process monitoring 
system for natural gas transportation through Motor driven 
Gas Pumping Unit. This system takes into account almost 

all sensors and equipment which are available at the 
compression station. One of the benefits of this system that 
it is an automated control system, it means that man's role in 
the process control is very small. 
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