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ABSTRACT: One of the most important problems of the modern era is air pollution. About 80% of the thermo-energy 

groups in our country were installed during the period 1970-1980, practically exceeding their normal life span. Most of 

the thermo-energy capacities are not equipped with efficient installations for reducing emissions, thus the NOx and SO2 

emissions are above the maximum values accepted in the EU. In the last years some thermoelectric power stations with 

a capacity of about 10% of the installed power have been modernized / refurbished. With Romania's accession to the 

European Union, it is necessary for the energy sector to comply with the regulations regarding environmental 

protection, the operation with pollutant emission values below the allowable limit values. These desires also lead to the 

use of efficient automation, data acquisition and monitoring equipment, which provide both real-time data on pollutant 

emissions at the thermoelectric power stations' chimneys, as well as the possibility of storing this data for further 

analysis. The objective of this article is to broaden the scope of knowledge regarding the systems for continuous 

analysis of emissions in the chimney, the need to use these systems and the performance of these systems. 
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1. INTRODUCTION AND STATE 

OF THE ART 
 

Emissions monitoring in flue gas generated 

from fossil fuel combustion for power 

generation is a critical condition for operation 

of such units observing the legal requirements 

regarding environmental pollution. Flue gas 

components requiring continuous monitoring 

are carbon dioxide, carbon monoxide, sulfur 

oxides, nytrogen oxides and oxygen. Oxygen 

is a critical element in the control of the 

combustion process. 

Continuous monitoring with data recording 

and archiving has become compulsory 

requiring replacement of periodic sampling 

systems with new and performant continuous 

monitoring systems. 

Korpela et al [1] described an online 

monitoring  application for flue gas emission  

measurements. The monitoring is performed 

by means of analytical redundancy by 

estimating the monitored measurement 

variables.  The  estimated  variables  are  CO2,  

H2O,  flue  gas  flow  and  combustion  air  

flow.  Additionally, SO2 content in the flue 

gas can be estimated within some limits. The 

monitoring method is based on physical 

combustion modeling and is therefore boiler 

structure and fuel independent. The system 

has the advantage of being independent on the 

fuel.  

Jing et al [2] developed a low-cost and high-

precision flue mixed gas detection device. 

255 nm, 275 nm, and 385 nm were selected as 

the LED wavelength of the measurement 

channel by observing the ultraviolet spectral 

absorption structure. The measuring principle 

was analyzed by synthesizing the effects 

of Rayleigh scattering and Mie scattering.  

Liu et al [3] proposed a continuous online 

monitoring system for detection of trace 

chlorinated benzenes based on a time-of-flight 

mass spectrometer (TOFMS). A single photon 

ionization (SPI) source based on a 

radiofrequency-excited windowless vacuum 

ultraviolet (VUV) lamp was developed for the 

first time to eliminate the signal attenuation 

resulting from the contamination 

of magnesium fluoride windows and to avoid 

the fragment ions. An automatic enrichment 

system including three parallel Tenax TA 

https://www.sciencedirect.com/topics/engineering/detection-device
https://www.sciencedirect.com/topics/physics-and-astronomy/absorption-spectra
https://www.sciencedirect.com/topics/physics-and-astronomy/absorption-spectra
https://www.sciencedirect.com/topics/physics-and-astronomy/rayleigh-scattering
https://www.sciencedirect.com/topics/physics-and-astronomy/mie-scattering
https://www.sciencedirect.com/topics/chemistry/magnesium-atom
https://www.sciencedirect.com/topics/chemistry/fluoride
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adsorption tubes was designed and coupled to 

the TOFMS to achieve the required ultrahigh 

sensitivity. Preliminary tests demonstrated the 

capability of this method in long-term 

analysis of the trace chlorinated benzenes in 

the flue gas. 

Golgyiaz et al [4] an experimental study on 

flue gas temperature (FGT) and emissions 

estimation in a coal-fired burner. The 

proposed method does not require prior 

knowledge of Charge-Coupled Device (CCD) 

camera features. Therefore, it can be applied 

easily without costly and complex adaptation 

requirement to control the combustion 

process. In the proposed system, the flame 

image was taken with a CCD camera. At the 

same time, reference temperature and 

emissions were taken with flue gas analyzer. 

Combustion characteristics were extracted by 

image processing techniques from each two-

color channels of the flame image. 

 

2. SYSTEM DESCRIPTION 
For the continuous monitoring of pollutant 

emissions to the chimney from block no. 3 

CTE Rovinari, opted for an integrated system 

provided by DURAG [5]. 

The continuous emission monitoring system 

in the flue gases discharged to DURAG is a 

data management unit that meets the current 

legal requirements of the European Union 

regarding the monitoring of emissions. The 

system ensures the collection, long-term 

archiving and visualization of data from 

different technological areas. 

The entire system works under the Microsoft 

Windows XP operating system, is capable of 

working on a network, and has all the 

software features of known technical 

solutions to ensure interconnect capability. 

The system is presented in a modular 

assembly so that it can be used for different 

specific applications. 

The overall structure of the continuous 

emission monitoring system in the flue gases 

discharged to the flue is shown in figure 1 [5]. 

As can be seen from the figure, the system 

has two main components: 

- Hardware - the assembly of all physical 

components (transducers, gas analyzers, 

emission calculator, workstations, system 

server, communications unit); 

- Software - the package of programs 

(applications) necessary for the acquisition, 

storage, printing, visualization of the 

measured data, maintenance programs, 

telecommunications, etc. 

There are also software packages for data 

transmission, tools for applications and 

utilities, etc. 

 
Figure 1. The overall structure of the continuous emission monitoring system in the flue gas 

discharged to the flue [5] 

https://www.sciencedirect.com/topics/chemistry/time-of-flight-mass-spectrometry
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The workstation is a PC, with Windows XP 

operating system and the Win D-EVA 

application, which ensures data transfer 

between the acquisition system (analysis) and 

organizes the acquired data, including long-

term archiving in accordance with official 

regulations.All data present in the system are 

stored on storage media so as to ensure 

storage for a minimum period of 5 years.From 

the workstation level, the clock is 

synchronized by means of a GPS antenna.The 

system server can be used as a back-up unit 

and provides data visualization on additional 

workstations connected to the network. 
 

2.1. The hardware structure of the system 

 

The system for continuous monitoring of 

emissions to the basket (CEMS) from block 

no. 3 comprises an analysis cabinet mounted 

in the cylinder of the chimney at the 112 m 

height, the calibration gas cylinders (standard) 

placed in the cabin from the 112 m height, the 

emission calculator (workstation), located in 

the engineering room of group 3 [5]. 

The cabinet of dimension 112 is equipped 

with the gas analyzer for analyzing the 

content of O2, CO, SO2 and NOx in the flue 

gases on the two exhaust channels, the 

measurement being made alternatively by 

automatic switching of the sample. The 

principle diagram for the sampling of the flue 

gases is shown in figure 2. 

 
Figure 2. Principle scheme for sampling 

samples from the flue gases 

 

This gas analysis system is intended for the 

continuous measurement of four components 

of the flue gas, by alternating the switching of 

the gas samples. 

The NGA 200 MLT analyzer continuously 

measures up to 5 gas components using a 

combination of measurement principles: non-

dispersive infrared (NDIR), ultraviolet (UV), 

visible field (VIS), electrochemical or 

paramagnetic spectroscopy. Also, using the 

MLT as an interface, the total THC 

hydrocarbon content (ionization analyzer) and 

NOx nitrogen oxide content 

(chemiluminescence analyzer - CLD) can be 

measured [5, 6]. 

The system can measure the different 

components of the combustion gases, in table 

1 the schematic correspondence between the 

verified component and the measurement 

principle is shown. 
 

Table 1 

Component The principle of measurement 

Carbon monoxide CO Infrared rays (IR) 

Carbon dioxide CO2 Infrared rays (IR) 

Sulphur dioxide SO2 Ultraviolet rays (UV) 

Nitrogen monoxide NO Infrared rays (IR) 

Nitrogen oxides NOx Chemiluminescence (CLD) 

Oxygen O2 Paramagnetic 

Electrochemical 

Conţinut total de hidrocarburi THC 

Total content of  hydrocarbs 

Ionization 

 

The analyzer is shown schematically in the figure 3 [5]. 
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Figura 3 Schematic representation of the analyzer NGA 200 MLT [5] 

 

As shown in the figure, the analyzer is 

connected to NOx and total hydrocarbon 

content analyzers. The dust measurement is 

provided by an opacimeter, and the system 

can be connected to a computer for data 

acquisition. Also, the controller of the 

monitoring system can be interconnected with 

the instrumentation system in the control unit. 

The analysis cabinet of the continuous 

monitoring system of pollutant emissions to 

the chimney includes a two-stage chiller of 

the standard gas to prevent the condensation 

of gases in the pipes in the cabinet. This 

system reduces the dew point to about 5 ° C. 

The condensate is extracted with a pump and 

discharged from the cabinet.  
 

2.2. System software 

 

The basic application installed on the 

operating station is Win D-EVA, whose main 

screen is shown in Figure 4. 

 

 
Figure 4 Application Win D-EVA [6] 
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Application Win D-EVA automatically print, 

at 0.00, a table with the average values for 

each half hour and the daily average values 

for the day ended (figure 5). 

 

 
Figure 5 Example of a table with chimney  emission values [6] 

 

3. CONCLUSION 
 

The continuous emission monitoring system 

in the flue gases from block no. 3 of the EC 

Rovinari fulfills all the conditions required by 

the national regulations in force. The system 

uses state-of-the-art methods for measuring 

the concentrations of pollutants from the 

exhaust gases discharged to the steam boiler 

chimney. 

From the analysis of the information provided 

by this system, high values of SO2 emission 
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are observed, well above the limits allowed 

by the legislation in force. Therefore, it is 

necessary to take measures to reduce the SO2 

emission, in order to comply with the 

emission limit values. 

Group no. 3 complies with the emission limit 

values for NOx applicable until December 31, 

2015. For the perspective, it is necessary to 

take measures to reduce NOx emissions. 

Use in group no. 3 of high-performance 

electro-filters, which are slightly larger than 

the other groups of CTE Rovinari, result in 

reduced emissions of dust in the atmosphere, 

which fully satisfy the requirements regarding 

the establishment of measures for limiting air 

emissions of certain pollutants. come from 

more combustion plants. 

The oxygen content in the flue gases 

(measured in the flue) 8… 11% is much 

higher than after the ECO, due to the air 

infiltration in the circuit, especially in the area 

of rotary air preheaters. 

The complexity of the pollutant emissions 

problems requires thorough studies, 

depending on the type of boiler and the type 

of fuel. All monitored sizes are generally 

disturbed by two important factors: 

- the boiler load; 

- the quality of coal. 

Compliance with environmental protection 

rules requires additional investments, both in 

terms of technological installations (the use of 

modern combustion plants, additional 

filtration, desulphurization, etc.), as well as in 

particular regarding the automation systems: 

distributed control systems, expert systems, 

which require adequate, intelligent 

instrumentation and primary and execution 

elements capable of responding to the 

requirements of these automation systems. 
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