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Abstract. Modern requirements for the quality of technological processes and the level of automation of 

complex facilities have raised an extremely relevant issue of the process control system modernization at 

Ekibastuz GRES-1 n.a. B. Nurzhanov. In order to ensure the required level of technological parameters, the 

modernization of fuel supply paths was carried out by KER-Engineering LBC. As a result, the performance 

of Ekibastuz GRES-1 was significantly improved. 

1 Introduction 

The modern dynamic development of industry requires 

constant updating of equipment and technology. The 

introduction of the modern automated process control 

systems results in increased production efficiency and 

product quality. The slightest mistake or failure can lead 

to significant economic losses or create an emergency 

situation that is dangerous to humans. This is especially 

relevant for industrial facilities where manufacturing 

processes are extremely complex. The modern 

automated process control system based on the Ovation 

(Emerson) software and hardware complex is 

successfully implemented at Ekibastuz GRES-1, which 

allowed installing the specified heat and electrical power 

[1-4]. 

2 Object characteristics 

Limited Liability Partnership Ekibastuz GRES-1 named 

after Bulat Nurzhanov, located on the north coast of 

Zhengeldy Lake, 16 km north of Ekibastuz city of 

Pavlodar region, is a thermal power plant with an 

installed capacity of 4,000 MW. It is one of the largest 

coal-fired power plants in the world with a current 

available capacity of 3,500 MW. 

Since 2010 the modernization of the main equipment 

of the power plant was started driven by the present 

requirements. 

In 2017-2018 the modernization of fuel supply paths 

Nos. 1,2 was carried out with the introduction of process 

control systems. An additional fuel injection unit was 

constructed with an automated process control system. 

 3 Program-technical complex (PTC) of 
fuel supply 

Automation of most production processes is carried out 

using modern microprocessor-based controller facilities. 

They are combinations of hardware and software 

systems. 

The Ovation software and hardware complex allows 

one to optimize the process operation mode according to 

the specified criteria and to timely obtain reliable 

information about the course of the process and the state 

of the equipment. 

The integrated fuel-supply PTC system is divided 

into two start-up software and hardware complexes of 

the automated process control system of input No. 3 and 

the automatic process control system of inputs Nos.1,2. 

Each complex is an independent process control 

system with its own uninterruptible power supply, 

controllers, domain controller, engineering station and 

network equipment. 

This software and hardware complex performs 

information and calculation functions of the system. 

These include collection, transmission and storage of 

information, as well as processing operations (input, 

sampling, correction and issuance), provide prompt 

calculations and automate the exchange of information 

between workstations within the organization, to carry 

out data saving in the archive. It also registers 

technological deviations of parameters, indicating a 

violation in the normal process flow. Functional group 

control, in contrast to the centralized one, makes it 

possible to control the individual nodes of the fuel 

supply path according to a specific algorithm, checking 
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the initial, intermediate and final conditions of each 

stage and the program as a whole. 

For each energy block of GRES-1, its own controller 

cabinet was designed, which controls two belt conveyors 

(BC) and a power cabinet. The control of the BC input 

Nos.1,2 is carried out by the software and hardware 

complex Nos.1,2, and the BC of the input No. 3 is 

controlled by the software and hardware complex No.3. 

The system is designed in such a way that fuel (coal) can 

be supplied to any of the 8 blocks using any of the 

inputs, the block is not linked to a specific input. This is 

performed by two reversible belt conveyors. [5] 

4 Automation of individual nodes of the 
fuel supply path of GRES-1: functional 
group control (FGC) “Automatic loading 
of raw coal bunkers” 

This unit consists of block conveyors, plow dumpers, 

raw coal bunker, station conveyors status block (figure 

1). 

Raw coal bunkers (RCB) are located along the belt 

conveyors. Coal is loaded using a fixed loading device - 

a plow-dumper. The plow has two positions - upper and 

lower. In the upper position of the plow, coal passes 

under the plow to other bunkers; in the lower position, it 

slides along the side dumps of the plow and crumbles 

into the given bunker. 

Optimization of the loading algorithm allows one to 

work firstly with one block conveyor, then with another. 

To prevent accidents, the complete emptying of bunkers 

is not allowed. This problem is solved by constant 

monitoring of neighboring bunkers and phased loading 

(to the minimum, to the average, to the full level). 

Monitoring the automatically loading the raw coal 

bins at each stage of the process is an important part of 

the control system. The implemented automated process 

control system enables a comprehensive assessment of 

the functioning of the control object, analysis the causes 

of failures, and search for solutions to problems that 

arise [6,7]. 

Despite the highest level of modern technology 

development, up to now the person (the driver) has the 

main responsibility for carrying out the most complex 

production processes. Due to the increasing complexity 

of technological equipment, the flow of information that 

needs to be processed at each time point increases. A 

person simply cannot observe, analyze the process state, 

and timely respond to the deviation of many 

technological parameters from the normal level. This 

leads to the loss of raw materials, reduced productivity 

and safety level and increases technological costs. 

The solution of such problems was facilitated by the 

introduction of a modern full-scale automated process 

control system, which can process and analyze the flow 

of information and carry out full-scale impacts on a 

technological object. Of course, it was not possible to 

completely exclude a person from the implementation of 

the technological process and the function of controlling 

the load between the blocks remains at the fuel supply 

driver. Also, if necessary, the driver can intervene in the 

process at any stage. 

5 Automation of individual units of the 
fuel supply path of GRES-1: functional 
group control (FGC) “Start-up dust 
systems” 

The set of equipment necessary for grinding the fuel, 

drying it and supplying the finished dust comprise a dust 

preparation system. At Ekibastuz GRES-1 a dust system 

with direct injection is applied. The fuel from the raw 

coal bunker (figure 1) is fed through the coal feeders into 

a hammer mill for grinding. Part of hot air is also 

supplied here for drying the fuel and its further 

transportation to the burners. The wind of the mill 

 

Fig. 1. The mnemonic scheme of the functional group control “Automatic loading of raw coal bunkers”. 

 

 

Fig. 2. Functional group interface of the “Start-up of a dust-cleaning system”. 
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separator at the exit is divided into three dust lines 

connected to different burners (figure 2). Requirements 

for the system reliability are increased as the dust system 

is rigidly connected with the boiler. 

Even before the improvement, this scheme had a 

number of advantages, namely: simplicity, compactness 

of the equipment, and low power consumption for 

transporting the dust from the mill. The performed 

modernization significantly increased its reliability, 

which is relevant, since the uninterrupted operation of 

the boiler is impossible without the proper functioning of 

the dust system. Functional group control “Start-up of a 

dust system” provides an automated start/stop of a dust 

system unit consisting of a mill, raw coal feeder, and air 

dampers for heating dust. 

This component of the automated fuel path control 

system allows checking the readiness of the 

technological units of the dust system. This is done by 

implementing an algorithm for a clear stage-by-stage 

program to start/stop the system. When an error occurs, 

the system returns to its original state. Functional group 

control also interacts with the protection subsystem. The 

modern interface greatly facilitates the work of the 

operator [8-11]. 

6 Conclusion 

As a result of the full-scale automated control system 

implementation, it became possible to achieve the 

predetermined output of heat and electric power. 

Modernization of the fuel supply paths of Ekibastuz 

GRES-1, carried out by KER-Engineering LBC, with the 

introduction of a modern automated process control 

system based on the Ovation (Emerson) software and 

hardware complex, allowed us to resolve many urgent 

issues. Now it is possible to control individual units of 

the path and the system as a whole, and control the 

algorithms execution at each stage. The exclusion of the 

operator from the implementation of routine procedures 

resulted in reduction of raw materials loss, increased 

productivity, and, consequently, the reduced 

technological costs. 
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