DOI: 10.53360/2788-7995-2024-1(13)-42
IRSTI: 44.31.31 @) ey 40 |

M.V. Yermolenko, A.B. Kassymov, O.A. Stepanova, T.N. Umyrzhan*, R.A. Shayakhmetov
Shakarim University of Semey,
071412, Republic of Kazakhstan, Semey, st. Glinka, 20 A
*e-mail: timirlan-95@mail.ru

FEEDWATER TREATMENT AT THERMAL POWER PLANT

Abstract: As a rule, water is used as the working fluid of thermal power equipment, which
undergoes a series of phase transformations in steam cycles. Water is useful for its properties and
as a result gained such wide popularity. It is important to consider that water is the most accessible,
widespread and environmentally friendly substance on Earth. Water has low viscosity, high density,
good heat transfer coefficient, low cost, and water does not require disposal. In addition to these
properties, water also has a high heat capacity, which makes it an efficient heat transfer medium.
This means that it is able to absorb and transfer large amounts of heat without a significant change
in temperature. This is especially important in heat transfer systems where heat transfer efficiency
plays a key role. It worth noting that water is responsive to temperature regulating. Natural water
also has disadvantages, such as the possibility of corrosion processes with the formation of metal
oxides (rust) and thus destruction of equipment surfaces, limescale formation on heating surfaces
when heated to temperatures above 80 degrees Celsius. Therefore, it is necessary to carry out
appropriate physical and chemical treatment of water to ensure all the requirements that applied to
the water coolant. Certain quality indicators, processing methods and schemes, as well as
equipment protection methods have been established for water. The article presents data on
determining the dependence of a number of indicators of water quality taken from the water of the
Irtysh River for use at Semey CHPP-1.

Key words: feed water, water treatment, pH value, water hardness, Semey CHPP-1, Irtysh
River, filter.

Introduction

The operation of the power station largely depends on the quality of the feed water; the better
the physical and chemical preparation of the water, the longer the entire water supply system will
operate. Using water that does not meet the quality requirements can lead to an emergency
situations. Table 1 shows the requirements of the water treatment task [1, 2].

Table 1 — Objectives of physical and chemical water treatment
Requirements for water treatment and tasks for its implementation
Preventing the limescale formation and various | Corrosion protection of structural metals of main
oxides on the heating surfaces of boilers and | and auxiliary equipment of heating systems
heating systems

Special laboratories are organized in boiler houses that monitor water quality according to
several indicators:

— transparency, alkalinity, hardness;

— the amount of chlorides, phosphates, iron compounds, nitrates, other salts, as well as dry

residue contained;

— concentration of ammonia, free carbon dioxide, dissolved oxygen;

— indicators of acid-base balance pH [2].

The pH level characterizes the concentration of hydrogen ions. The concentration of
hydrogen ions (H+) is the most important indicator for all types of water treatment, as it determines
the reaction of the water (is it alkaline or acidic): neutral — pH = 7; slightly acidic — pH = (4+6); slightly
alkaline — pH = (8+10).

Water hardness characterizes the content of Mg2+ and Ca2+ cations. Total hardness is the
most important indicator of water quality. The content of scale-forming cations calcium Ca2+ and
magnesium Mg2+ determines water hardness [3].
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A large number of works are devoted to improving the quality of feed water and improving

water treatment methods [4-9].

Measures taken to reduce deposits on heating surfaces and prevent the formation of
corrosion are given in Table 2 [10]. Water quality requirements are standardized by relevant

documents.

Table 2 — Measures to improve the quality of feed water [10]

Measures taken to reduce deposits on heating
surfaces

Measures taken to prevent the formation of corrosion
on heating surfaces

removal of mechanical impurities using mesh filters

adjusting the pH value of water acidity

removal of iron and manganese using catalytic filters

dosing corrosion inhibitors into water

water softening using ion exchange equipments

removing oxygen from water by adding agents that
bind excess oxygen, or by subjecting the water to
degassing in special devices

Carrying out water desalination using reverse

0SMOSISs units

Formulation of the problem

The feed water of Thermal Power Plant-1 (TPP-1) of the city of Semey was considered as

the object of study.

The purpose of the work is to study the efficiency of water treatment at TPP-1 in Semey.
The research method is experimental-theoretical.

Research results

The work was carried out on the basis of analysis data that is carried out daily by the
enterprise laboratory. Water intake for TPP-1 is carried out from a dam, which is located on the Irtysh
River. The water immediately enters the chemical water treatment plant.

In the chemical water treatment workshop of TPP-1 there is:

— chemical water treatment equipment;
— management of chemical reagents;
— salt farming;

— tank farm;

— equipment and instruments of the chemical laboratory and express laboratory.

Figure 1 shows a chemical water treatment workshop.

Figure 1 — Chemical water treatment workshop of TPP-1 in Semey

The following was installed at TPP-1:
— 2 illuminators;

-5 mechanical filters;

-5 stage 1 Na-cation exchange filters;

-5 Na-cation exchange filters of the second stage.
A storage tank is located on the territory of the company (Figure 2).
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For thermal power equipment, the following stages of water treatment are distinguished:

— preliminary;
— pre-boiler;
— intra-boiler.

Figure 2 — Strae tank

Water treatment methods, depending on the operating principles used in them, are divided

into four groups:
— chemical;
— physical;

— physical and chemical;

— biological [3].

As a result of the research, the pH value and hardness were determined for feed water taken
from the Irtysh River during the heating season from October to November 2022-2023. (Figures 3,
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Figure 3 — Hydrogen indicator of feed water during the heating season
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Figure 4 — Feedwater hardness during the heating season

Analysis of the data presented in Figures 3,4 showed that the pH value throughout the year
(heating season) has stable values for both natural and filtered water and differs little from each
other. The overall hardness of natural water decreases in March and April, which can be explained
by the beginning of snow melting; in other months these indicators are stable.
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Conclusions

Monitoring of the water of the Irtysh River, which is used at TPP-1, showed that there is a
seasonal dependence of the pH value and total hardness, which is caused by floods. As a result of
the preliminary purification of river water (treatment in clarifiers and mechanical filtration), the pH
value and overall hardness decrease. According to these indicators, the water meets the standard
data.
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X30-OA KOPEKTIK CYAlbl ©HAOEY

Cy odemme Xbily 3HepaemukarnblK XabObiKmbiH XYMbIC CyUbIKMbIfbl  pemiHde
natidanaHbinadel, o 6y yukndepiHoe bipkamap ¢ha3arsnbiK e32epicmepae yuwbipaliobl. CyObiH 63iHiH
apmbIKWbIbLIKMAapbIH - KepcememiH KernmezeH Kacuemmepi 6ap, HamuxeciHoe Os1  OHbI
natidanaHyda ocbiHdal keH maHbiMarnobikka ue 60s10bl. CydbiH xep 6emiHdeai eH Kormkemimdi, KeH
maparifaH XoHe 3KOJI02UAMbIK ma3a 3am eKeHiH eckepy Kaxem. CyOblH MYymKbIpsibifbl MOMEH,
MbIfbI30bIFbI XKOFapbl, Xblly 6epy KoaghbuyueHmi xakcbl, KyHbl meMeH, cyObl KOKbICKa macmay
Kaxem emec. CyObl XyMbIC CyUbIKmbifbl pemiHOe natidanaHraH Kke30e Kbi30bIpy memrnepamypachkiH
pemmey yWiH xakcbl xarOatinapObl amar emy Kepek. OpuHe, maburu cydbiH da kemuwlislikmepi 6ap,
Mbicaribl, Memarsn okcudmepiHiH (mom) natida 60nybIMeH xaHe xabobik bemmepiHiH 6y3binybIMeH
xoHe 80 epadyc Llenbculi0eH xofapbl memrnepamypara OeliH Kbi30bIpy Ke3iHOe Kbi30bipy
bemmepiHde KakmapdbiH natida 6onybiMeH Koppo3us npouyecmepiHiy 6osybl. CoHObIKMaH cyObi
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casnkbiHOamy cylbiKmbifbiHa KolblambsiH 6apsibik mananmapdbl kKammamachi3 emy YWiH cyObi
muicmi ¢busuKasnblK XoHe XUuMusinblKk eHOeyli xypeidy kaxem. Cy ywiH 6eneini 6ip cana
Kepcemkiwmepi, eHOey adicmepi MeH cxemarnapbl, coHOal-aK »xabObikmbl Kopray odicmepi
berneineHeeH. Makanada Cemel KanacbiHOarbl XKOO-1 natidanaHy ywiH Epmic ©3€eHiHiH cybiHaH
anblHambiH cy canacbiHblH bipkamap KepcemkiwmepiHiH mayendinieiH aHblKmay O0epekmepi
KenmipineeH.

TytiH ce3dep: a3biK cybl, CyObl masapmy, pH MaHi, cy kepmekmizi, cy3ai.
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OBPABOTKA NUTATEJIbHOW BOAbI HA T3L4

B kayecmee paboye2o mennomernnosHepaemudeckoeo obopydoeaHusi Kak [rpasursio
ucronib3yemcsi 800a, kKomopas npemeprnesaem psi0 ¢ha3o8bix npespawieHuli 8 naposbix YuKiax.
Boda umeem MHo20 ceolicms, Komopbie OeMOHCMpPUPYyomM ee npeuMyu,ecmeso, 8 pesynbmame
KOmMOpbIX OHa Moflyquna makyr WUPOKY MOMnynspHOCMb 6 ee UCMoNb308aHUU. BaxHo
y4qumbigamb, 4Ymo 8o0a 518/1siemcsi caMbiM OOCMYIHbIM, PacrpoCmMpaHeHHbIM U 3KO102UYeCKU
6e3onacHbiM seu,ecmeom Ha 3emrie. Y 800bl HU3Kas 8513KOCMb, 8bICOKas M/I0MHOCMb, XOpowul
KoaghcbuyueHm nepedayu mernsia, HU3Kasi CmoumMocmsb, a makxe eoda He mpebyem ymurnusayuu.
lpu ucrnonb3o8aHuUU 800kl 8 Kayecmee paboye2o mena criedyem ommMemums XOPOWuUe yCrioeust
0nia peaynuposaHuss memnepamypbl Hagpeea. KoHe4YHo, y npupodHol 800kl ecmpb U Hedocmamku,
makue Kak 803MOXHOCMb 803HUKHOBEHUSI KOPPO3UOHHbIX Mpoueccos ¢ obpa3osaHueM OKCcudo8
Memarsos (pxxae4quHbl) U paspyuleHuemM riogepxHocmel obopydosaHusi, obpa3osaHue HaKumnu Ha
0B8epxXHOCMSIX Hagpesa Mnpu HazpeeaHuu 00 memnepamypbl cebiwe 80 epadycoe Llenbcusi.
MNMoamomy Heobxodumo riposedeHuUe coomeemcemeyroweli husuko-xumudeckol obpabomku 800kl
0na obecriedeHusi ecex mpeboegaHuli, Komopbie rnpedbsAsramcs K 600HOMY MerIOHOCUMErio.
Ans 80061 ycmaHoeneHb! ornpedesnieHHbIe rnokasamesiu kadyecmea, MemooObl U cxeMbl 06pabomku,
a makxxe MemoObI 3auumsi 0bopydoeaHusi. B cmamee npedcmasrieHb daHHbIE MO YCMaHOB8IEHUIO
3asucumocmu psida rokaszamersieli kayecmea 600bl, ombupaemoll u3 800bl peku Upmbiw 0Ons
ucrnonb308aHusi Ha TAL-1 2opoda Cewmell.

Knrodyeenle cnoea: numamernbHas 8o0a, 8000rnodaomoska, 8000p00OHbIl riokazamersis pH,
Jxecmkocme 800bI, ¢huribmp.
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UTILIZING DETONATION SPRAYING IN THE PROCESS OF FORTIFYING COMPONENTS
WITHIN POWER PLANT TECHNOLOGY

Abstract: The article addresses challenges related to enhancing the performance
characteristics of power plant components. Research conducted by different authors demonstrates
that when aiming to enhance the operational qualities of these parts, detonation spraying yields
superior outcomes owing to its low porosity, high strength, and strong adhesion of the coatings
produced. Also benefits of employing Ni-Cr-Al-based coatings as high oxidation resistant coating.
The study involves the acquisition of Ni-Cr-Al-based gradient structured coatings using detonation
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