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HAILIMOHAJIbHOM AKAJJEMUN HAYK
PECITYBJIMKH KA3BAXCTAH

I'1aBHBIN pegakTop:
KYPUHOB Mypar KypunoBud4, OKTOp XHMHYECKHX Hayk, mnpodeccop, akamzemuk HAH PK, mpesunent
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6unorexnonorun (Hyp-Cynran, Kasaxcran) H =23
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ononayxu n onorexnonorun (KRIBB), ([I>4uon, Kopes) H = 34

BEPCHUMBAEB Paxmerkanxu MckeHIupoBHY, TOKTOp OMOIOTHYECKHX HayK, mpodeccop, akagemuk HAH PK,
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nuHctutyt (Cankr-IlerepOypr, Poccust) H = 14

JIOKIINH Bsiuecnias HoranoBuu, akanemuk HAH PK, nokrop menmmmHCKHX Hayk, mpodeccop, TUPEKTOp
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CEMEHOB Buaagumup I'puropbeBHY, JOKTOp OHOJOTHUECKHUX HAyK, MPOQGEccop, 3aciyKCHHBIH IesTellb
nayku Yysamckoit PecryOnukm, 3aBemyromuii kadeapoil Mopdonoruu, akymepcrBa M Tepanuu, dDenepaibHoe
TOCYJIapCTBEHHOE OIO/PKETHOE 00pa3oBaTeIbHOE yUpEeXkICHNE BBICIIET0 00pa3oBaHus «UyBamcKuii rocyaapcTBEeHHBIN
arpapHbiii yauBepcuret» (Uebokcapsl,Uysarickas Pecryonmka, Poccus) H = 23

DAPYK Acana [lap, npodeccop Kommemxa BocTouHONW MemumuHBI Xamaapaa anb-Mamknuga, (akyiasTeT
BOCTOYHOW MeIMIMHBI YHUBepcuTeTa Xamaapaa (Kapauu, [Takucran) H =21

HIEINNETKHWH Uropb AJieKCaHIAPOBHY, JOKTOP MEIUIIMHCKUX HAyK, Ipodeccop YHuBepcuTeTa mrara MoHTaHa
(CIIA) H=27

KAJTAHJPA IIwsetrpo, nokrtop ¢unocopun (Ph.D, ¢wusuka), mpodeccop HWHcTHTYyTa 1O U3YUYCHHIO
HAHOCTPYKTYPHPOBaHHBIX MarepuaioB (Pum, Utammst) H = 26

POCC Camup, noxtop Ph.D, mpodeccop IlIkomsr papmarun HanmonaapHOTO IEHTpa HayYHBIX HCCIECIOBAHUMA
pacTUTENBHBIX MPOAYyKTOB YHHBepcuTera Muccucumm (Oxcdopn, CIIIA) H =26

MAJIBM AmnHa, 1oKkTOp (papMareBTHYECKUX HayK, Mpodeccop, IekaH (apMaIeBTHIECKOro (akyapTeTa
JrobmmHCKOTO MeauIUHCKOTO YHUBEpcuTeTa (JIrobmuH, [Tomsma) H = 22

OJIUBBEPO Poccu Yesape, moxrop prmocodun (Ph.D, xumms), mpodeccop Yansepcutera Kanadpuu (Kanabpus,
Wramus) H=27
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ANALYSIS OF EMISSIONS OF POLLUTANTS INTO THE ATMOSPHERE FOR THE
FACILITIES OF TENGIZCHEVROIL LLP IN ATYRAU REGION

Abstract. The article analyzes the volume of emissions of pollutants from flare installations of
Tengizchevroil LLP facilities. The facilities of Tengizchevroil LLP include 4 main groups: production
and transportation facilities of the extracted products; oil and gas treatment facilities; a second-generation
installation and TCO maintenance and life support facilities. Sources of production facilities of Tengizchevroil
LLPin2019-2021 emit pollutants of 99 hazard class 1-4 names into the atmospheric air, of which 11 substances
have a summing effect when they are present in the atmospheric air together. According to the analysis, the
dominant pollutants in the total emissions from TCO facilities are Carbon monoxide and sulfur dioxide. The
maximum values of carbon monoxide emissions are characteristic of flare installations for pumping crude
gas and oil production and an Integrated processing line. Emissions of sulfur dioxide from flare installations
for pumping crude gas and oil production are tens and hundreds of times higher than emissions of other
pollutants from other installations. In second place are the volumes of sulfur dioxide emissions from flare
installations of the Integrated Production Line. In third place are sulfur dioxide emissions from Second-
generation flare installations, where the volume of emissions is about 700-800 tons/year, which is 20 times
less than emissions from flare installations for pumping crude gas and oil production. An analysis of the
total volume of all pollutants from TCO flare installations shows that the main suppliers of pollutants are a
flare installation for pumping crude gas and oil production. Emissions of the total volume of all pollutants
from Second-generation flare installations are approximately 2 times less than from flare installations of the
Integrated Process Line. The lowest values are typical for emissions from external objects and are more than
a hundred times more than from flare installations for pumping crude gas and oil production.

Key words: emissions, pollutants, flare installations, carbon monoxide, sulfur dioxide.
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ATBIPAY OBJBICBIHJIAFbI « TEHI3IIEBPOMI» KIIIC HBICAHIAPBIHAH ATMOC®EPAFA
HIBIFATBIH JIACTAYIIBI 3ATTAPABIH, IIBIFAPBIHABIJIAPBIH TAJIJIAY

Annoramus. Makanaga «TeHizmeBpoim»KLLIC oObexTinepiHid anay KOHABIPFbUIAPBIHAH J1aCTayIIbl
3arTap HIBIFAPBIHABUIAPBIHEIH KesieMi TangaHaabl. «TeHizmespoitn» KIIC oObekTisiepi 4 HErisri TONTHI
KaMTHU/Ibl: OHIPIITeH OHIM/II OHJIIPY J)KOHE TachIMaliay 00beKkTijiepi; MyHail xoHe ra3 JaiibiHaay 00beKTiiepi;
eKiHIi OybIH KOHABIPFBICH jkoHe TIIO-HBIH TEXHUKANBIK KbI3MET KOPCETY YKOHE TIPUIUIIKTI KaMTaMachl3
ety oOwekrinepi. «Tenizmespoiin JKIIC enpipictik o0bekTinepiniy ko3aepi 2019-2021 xpuinapsr 1-4
KayinTUTiK Aopeskecinin 99 arayblHAaFbI IaCTay bl 3aTTapbl arMoc(epaliblK ayara IblFapaibl, oaapabH 11-1
arMocepaliblK ayasa Oipre OoiFaH Ke3ze ®UBIHTBIK ocep ereni. Tannayra coiikec, TIIO HbIcaHIapBHIHBIH
LIBIFAPBIHIBUIAPBIHBIH, KAl KOJIeMiHe 0achIM JacTayllbliap KOMIpTeri TOTBIFbI KoHE KYKIPT ITUOKCHI
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Oonpint TabbUIagBl. KemipTeri TOTBIFB! IIBIFApBIHABUIAPBIHBIH MakCUMalAbl MOHI LMK ra3zibl aiinayra,
MYHall eHJIpyre >KoHE HMHTETrpalMsUlaHFaH TEXHOJIOTHSUIBIK JKeJlire apHaifaH AJay KOHJABIPFbUIAphIHA
ToH. IIuKi ra3nel aifnayra »xoHe MyHall eHAiIpyre apHainFaH Ajay KOHIBIPFBUIAPBIHAH KYKIPT AMOKCHIIHIH
LIBIFAPBIHABUIAPEI Oacka KOHABIPFbUIApAaH OacKa JacTayllbl 3aTTapiblH ILIbIFApBIHIBIIAPBIHAH OHAAFaH
YKOHE JKY3/IETeH ece achll Tycei. ExiHmI opbIHaa OipiKTipijreH OHIipICTIK KeiHiH anay KOHbIPFhUIAPhIHAH
KYKIPT TUOKCH/I IIBIFAPBIHIBLUIAPBIHBIH KOJIeMi. Y IIIIHII OpbIH/Ia eKiHII OYBIH/IBI ajlay KOHBIPFhLIAPIHAH
KYKIpT TUOKCHIIHIH HIBIFAPBIHABUIAPHI TYP, MYHJA LIBIFAPBIHABLIAP KeseMi KbpuibiHa mamameH 700-800
TOHHaHbBI Kypaupl, Oy MK ra3asl aijayra »oHE MYHal eHJipyre apHaiFaH Allay KOHIBIPFbUIAPBIHAH
weFapeiasuiapaan 20 ece a3. TLHO anay KOHABIPFbUIAPBIHAH LIBIFATHIH OAPIIBIK JIACTAYLIBI 3aTTapiblH
JKaIITBI KOJIEMiH Taljay JacTayllbl 3aTTapIblH HETi3Ti JKEeTKI3yIIUIepi MIMKiI ra3ipl alijayra jKOHE MyHai
OHJIipyre apHaiFaH AuJiay KOHJIBIPFBUIAPHI OOJBIN TaOBUIATBIHBIH KepceTTi. EkiHmm OybIHIBI anay
KOHJIBIPFBIJIApBIHAH OAPIIBIK JIACTAYLIBI 3aTTaP/AbIH JKaJIbl MIBIFapbIHABUIAPHI OipiKTipiareH TeXHOIOTUsIbIK
KEJIHIH ajay KOHABIPFbUIApbIHA KapaFaHJa mmamMaMeH 2 ece a3. EH TeMeHri MoHep ChIPTKbI HbICAaHAApAaH
LIBIFAPBIHBUIAPFA TOH JKOHE ILUKI a3/l alijayra )koHe MyHal eHaipyre apHaiFad Anay KOHbIPFbUIapbIHAH
KY3 ece Kell.

Tyiiin ce3aep: mIbIFapbIHABUIAD KOJIEMI, JIACTAYIIBI 3aTTap, ajay KOHABIPFbUIAPHI, KOMIPTETi TOTHIFBL,
KYKIpT THOKCH/I.
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AHAJIN3 BBIBPOCOB 3AT'PA3HAIOINNX BEIECTB B ATMOC®EPY JJISI OFBEKTOB
TOO «TEHTM3IIEBPOII» B ATBIPAYCKOM OBJIACTH

AHHoTanuss. B crarbe ananm3upyercss 00beM BBIOPOCOB 3arpsi3HAIOIIMX BELIECTB OT (haKeTbHBIX
ycranoBok 00bekToB TOO «Tenruszmespoitn». Mecropoxnenue Tenrus, oTkpsitoe B 1979 roxy, siBnsercs
OIHHUM W3 CaMbIX IIYOOKHX M KPYIHBIX HE(TSHBIX MECTOPOXKICHHN B MUpPE - CBEPXI'MI'AaHTOM, BEPXHUH
He(TSIHOM TIACT KOTOPOTo 3aineraet Ha rryonne okosno 4000 meTpoB. OCHOBHBIMH BUAAMHU JESITEIBHOCTH
THIO sBnsitoress n00bIYa W OpoJaka YIIEBOJOPONOB M cepbl. JIMIeH3MOHHas MJoLmagb NPOEKTa
BKJIIOYAET OFPOMHOE MECTOPOXKJCHUE TeHrn3 U MeHblee, HO CO 3HAYMTEIbHBIMU 3arnacamu, Koposiesckoe
MecTtopoxkaeHue. HedTp TeHrM3ckoro MECTOPOKACHHUS XapaKTEpPHU3yeTCsl Kak JIerkas, CEpHHUCTasd,
Masiocmoinuctas, Manonapadunucras. OobexTbl TOO «TeHru3meBpoiiny BKIIOYa0T 4 OCHOBHBIC TPYIIIBL:
00BEKTHI JOOBIYM U TPAHCIIOPTUPOBKHU TOOBITON MPOAYKINHU; OOBEKTHI MOArOTOBKY HE(TH U ra3a; ycTaHOBKa
BTOPOTO MOKOJICHUS K 00bEKThI 00cmykuBanus u xu3Heodecnedenus: TILO. Mcrounnkn mpon3BoACTBEHHBIX
o0bexToB TOO «Tenruzmespoiin» B 2019-2021 ronax BeIOpacsIBatoT B aTMOC(EPHBII BO3AYX 3arpsA3HSIONINE
BelecTsa 99 HaMMEHOBAaHMM Kiacca onacHOCTH 1-4, u3 koTopbix 11 BellecTB OKa3bIBAIOT CyMMUPYIOLLIEE
JeiicTBUE, KOTJa OHU NPUCYTCTBYIOT B arMoc(epHOM BO3ayxe BMecTe M oOpasyioT 11 cyMMupyrommx
rpymm. K atum BemecrBam otHOcsTcs: duokcua azora (IV), Oxcun azora (II), Yrepon, Juokcun cepsr,
Ceposonopon, Oxuce yrepoaa, Meran, 1-byrantnon, Merantuosn, Ilponan-1-tuon, Oranon. ComtacHo
MPOBEJICHHOIO aHaJIM3a BUIHO, YTO JIOMUHHUPYIOLIMMH 3arpsi3HSAIOIIMME BELICCTBAMH B 00IIeM oObeMe
BbIOpocoB ¢ oObekToB THIO siBnstorcst Oxuch yrmiepopa u Juokcua cepsl. MakcumanibHbIE 3HAYCHHMS
00bEMOB BBHIOPOCOB OKHCH YIVIEPO/A XapaKTEPHBI OT (hakeJIbHBIX YCTAHOBOK AJISI 3aKAUKW CBIPOTO rasa u
100bIYM HETH ¥ MHTETPUPOBAHHOM TEXHOJIOTWYECKOW JMHUM. BBIOpOCH OKMCH yrieposna oT (akeabHbIX
YCT@HOBOK JJISl 3aKaYKH CBIPOTO rasa M J0O0bYM HE(TH MOCTENEHHO yBEIMYUBAIOTCS, HaunHas ¢ 2018
roga ot 2079,094689 t/rox no 4118,536538 u 4102,958838 t1/rox B 2020 u 2021 rogax cOOTBETCTBEHHO.
BriOpocs! okucu yriiepoaa ot ¢akenbHbIX yCTaHOBOK VIHTErpUpOBaHHON TEXHOJIOTHYECKON JIMHUN HA000pOT
XapaKTepU3yOTCs TeHICHIINEH yMeHbIIeHus o0bema ¢ 3678,4869 1/ron B 2018 romy 1 3903.0645 1/rog B 2019
roxy 1o 3345,7597 B 2020 roxy u 3412,2803 1/ron B 2021 romy cooTBeTCTBeHHO. BEIOPOCHI OKHCH yIiieposa
OT (pakeNbHBIX yCTaHOBOK BTOpOro 1okoJyieHns: He UIMEIOT CUCTEMHOCTH U HaxoasaTcst okosto 1589,9833 1/ron
B 2021 roxy no 1887,9457 t/rox B 2020 roxy. BeiOpocs! okncH yriepona OT YCTaHOBOK BHEIIHUX 0ObEKTOB
HaXOJUTCSI Ha OJHOM YpoBHE B mpeaenax oxono 200-220 1/rox. BeiOpocs! auokcuma cepbl oT (pakeTbHBIX
YCTaHOBOK JUIS 3aKa4YKH CHIPOTO Ta3a U T0OBIYM HE(TH B IECATKU U COTHH Pa3 MPEBBILIAIOT BEIOPOCHI IPyTruX
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3arpsi3HSIONIMX BEIMIECTB M OT APYTUX YCTaHOBOK. OOBEM BHIOPOCOB IHOKCHAA CEpPhI YBEIMYUBACTCS C
KaXKJIBIM TOJIOM H COCTaBISIIOT OT 17265,88055 1/ron B 2018 roxy u 34722,9255 1/ron B 2021 roxy. Cambie
MUHHMMAaJIbHBIC 3HAUCHHS XapaKTEPHbI AJIsl BBIOPOCOB BHEIIHMX OOBEKTOB M COCTaBISIIOT OT 247,0662877
B 2020 romy mo 275,3908474 t/ron B 2019 Tomy, uTo Oonee 4eM B CTO pa3 Ooiblie, 4eM OT (pakeIbHBIX
YCTaHOBOK JIJISl 3aKaUKH CHIPOTO Ta3a U JJOObIYH HE(TH.

KuaroueBbie ci10Ba: 00beM BEIOPOCOB, 3arps3HSIIOIINE BEMIECTBA, (haKeIbHbBIE YCTAaHOBKH, OKUCH YIJIepo/ia,
JTMOKCHU]I CEPBHI.

Introduction. In fact, air pollution in Kazakhstan caused by many factors. The first is the recent increase
in mining and processing of minerals. The second cause of air pollution is the combustion of gases during
the extraction of oil and natural gas. This accompanied by soot emissions. Manufacturers have found that the
cost of burning gas is lower than the cost of cleaning gas, which leads to air pollution with carbon dioxide.
The next factor is the dispersion of emissions from industrial enterprises in the production process during the
combustion of industrial products [1].

The Tengiz field, discovered in 1979, is one of the deepest and largest oil fields in the world - a supergiant,
the upper oil layer of which lies at a depth of about 4000 meters. The Tengiz reservoir stretches for 19 km in
length and 21 km in width. The capacity of the oil column is 1.6 km.

In 1993, the Government of the Republic of Kazakhstan established Tengizchevroil LLP (TCO) together
with Chevron. To date, four companies are already partners: JSC NC KazMunayGas (20%), Chevron Overseas
(50%), ExxonMobil (25%) and Lukarko (5%).

The main activities of TCO are the extraction and sale of hydrocarbons and sulfur. The licensed area of
the project includes the huge Tengiz field and the smaller, but with significant reserves, the Royal field [2].

The oil of the Tengiz field is characterized as light, sulfurous, low-tar, low-paraffin.

The objects of Tengizchevroil LLP in Atyrau region can divide into 4 main groups:

- Oil production facilities of the Tengiz field and the Royal field

- Production and transportation of the extracted products;

- Gas Processing Plant - oil and gas treatment;

- Second-generation installation (SGI) - oil and gas treatment;

- External facilities — TCO maintenance and life support facilities.

External facilities also include boiler rooms designed for heating the central office, hotel and residential
complex in Atyrau.

Tengizchevroil LLP includes 2 oil fields — Tengiz and Korolevskoye.

At the Tengiz and Royal oil fields, the configuration of the wellhead equipment is identical.

The system for collecting produced products at the Tengiz and Korolevskoye fields can divide into 2
groups: the basic oil collection system (BOCS) and the new generation collection system (NGCS).

The basic oil collection system includes 9 GZU at the Tengiz field, collecting oil fluid from 56 wells, and
1 GZU at the Korolevskoye field (KGZU 1), collecting extracted products from 3 wells.

Sources of production facilities of Tengizchevroil LLP in 2019-2021 emit pollutants of 99 names of hazard
class 1-4 into the atmospheric air, of which 11 substances have a summing effect when they are present in the
atmospheric air together and form 11summation groups [3].

Salvo emissions are intended short-term emissions that are many times higher in power than average
production emissions. Their presence is provided by the technology of work and is due to the conduct of
certain stages of certain technological processes.

Materials and methods. The inventory of existing sources of emissions is the first stage of the development
of the draft standards of maximum permissible emissions, the need for which arose in connection with the
clarification of the number of sources of emissions of pollutants into the atmosphere, the operating mode of
the facilities of Tengizchevroil LLP, which is due to the constant development of the Tengiz and Korolevskoye
fields.

The paper identifies and analyzes the characteristics of the sources of emissions and emissions of pollutants
into the atmosphere at the time of the inventory for all objects of Tengizchevroil LLP.

When carrying out dispersion calculations for the normal operating mode, backup and salvo sources of
pollutant emissions were excluded [4].

On flare installations, for this mode, the combustion of purge and pilot gas is taken into account, as well
as the combustion of raw gas, desulfurized gas and dry gas.

The calculation was carried out for a rectangle with the parameters: length (on the X axis) = 55000
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m, width (on the Y axis) = 65000 m, with a grid step = 500 m. Coordinates of the center of the calculated
rectangle X= 90300 m, Y= 112475 m.

Of all pollutants, as well as groups of substances that have a summation effect when they are present
together, the highest concentrations at the SPZ boundary are observed for Carbon dioxide and Sulfur oxide
and, respectively, for summation groups.

Results and discussion. The list of summation groups with the indication of substances having a summing
effect is presented in Table 1.

Table 1 - Summation groups and substances with summative effect

Summation group number Pollutant code Name of the pollutant

1 2 3

03,04, 05 0303 Ammonia

03, 04, 30, 39 0333 Hydrogen sulfide

04, 05, 24, 39 1325 Formaldehyde

24 0301 Nitrogen (IV) dioxide

24 0326 Ozone

27,28, 30, 31, 35, 81 0330 Sulfur dioxide

28,40 0322 Sulfuric acid

35,71 0342 Fluoride gaseous compounds
40 0302 Nitric acid

40 0316 Hydrochloride

71 0344 Fluorides are poorly soluble

During the operation of the facilities of Tengizchevroil LLP, volleys of SV emissions into the atmosphere
are possible due to the discharge of gas to flare systems during maintenance and failure of technological
equipment, deviation from normal operation and complete purging of equipment and pipelines. Gas will
discharge to flare systems only in cases stipulated by the Associated Gas Processing Development Program
at the fields of Tengizchevroil LLP for the period 2019-2021 for the safety of personnel and environmental
protection, that is, in cases of technologically unavoidable gas combustion. The volume of technologically
unavoidable gas combustion is individual for each field and depends on the specific technological and
geometric parameters (diameter, length) of gas pipelines for various purposes, the technological mode
of operation of equipment and installations, technical characteristics of equipment, as well as operating
conditions described in the regulations and operating instructions of installations used by subsoil users at all
stages of the technological process of extraction, transportation, preparation, processing and combustion of
gas. Such incineration includes various options for the combustion of reservoir, crude, acidic, desulfurized,
dry, fuel gas, as well as LPG - propane and butane. Examples of such incineration include, but are not limited
to the following [5]:

- The supply of desulfurized gas to the flare due to a temporary deterioration in gas purification (an
increase in the H,S content above 20 ppm), which may be caused by technological reasons. In order to
avoid the leakage of H.,S into the main gas pipeline, an automatic termination of the supply of substandard
desulfurized gas and its redirection to the flare system provided;

- Discharge of the fuel gas of the gas cushion of the tank of substandard oil T-200 to the flare. Maintaining
the gas cushion in the steam space ensures the presence of an explosion-proof environment in the tank, and
also minimizes the evaporation of gas components from oil;

- Discharge of gases to the torch due to short-term technical problems, when the multi-stage automatic
protection system installed by the project stops the equipment upon reaching the lockout setting. For example,
this happens for the following reasons:

* Power outages;

* stopping the supply of raw materials;

* Termination of the KIP air supply;

* Termination of supply of technical, cooling, technological hot water;

* Termination of steam supply;

* stopping of the equipment when the lock is triggered;

* Failure of controls and regulation.

In such situations, to prevent the creation of overpressure, the gas discharged onto the torch to protect
technological equipment, personnel and the environment. Discharge of gases to the flare from installations
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due to the stoppage of gas supply to external consumers due to external reasons beyond the control of the
enterprise.

Reducing the pressure of liquefied gas from the filling hoses allows safely disconnect them after the
completion of the filling process of tanks. As well as any discharges of raw, dry, desulfurized or fuel gases for
the Injection of raw gas.

Discharge of instantaneous evaporation crude gas from a closed drainage system: When hydrocarbons
drained from equipment and pipelines into a closed drainage system, the pressure decreases from the operating
value in the apparatus/pipelines to the pressure of the closed drainage system, resulting in degassing of
hydrocarbons and the released gas flared [6].

Discharge of butane and propane caused by technological reasons, such as: temporary deterioration of
changes in the purification of propane/butane at installations or during the drainage of butane from the bulites
of the Goods Fleet.

During the commissioning of the equipment after repair, short-term technical problems may occur and
a multi-stage automatic protection system stops the equipment upon reaching the lockout setting. In such
situations, to prevent the creation of overpressure, the gas discharged onto the torch to protect the process
equipment.

When the compressor stops and the multi-stage automatic protection system triggered during shutdown/
start-up after major repairs and during maintenance, which carried out on various equipment and installations,
selectively, throughout the year.

The inevitability of such discharges confirmed by the statistical data of the OREDA database, based on the
experience of large oil and gas companies, in which all cases of technical failures and their frequency recorded
during the operation of oil equipment of large fields. Ensuring safety is due to the need for technologically
unavoidable flaring of gas and none of the above scenarios is an accident and does not lead to accidental
emissions and/or accidental pollution of the environment.

Since 2008, the field pipelines and discharge lines have replaced at the Tengiz field [7]. When performing
these repairs and during the cleaning of pipelines, as well as in other cases of salvo emissions, the field gas
will discharge to the fuel storage and CPM flares. Based on the above, a certain amount of emissions of
pollutants into the environment during incineration attributed to salvo emissions, since: these emissions are
necessary for the normal operation of the equipment of the enterprise, will be carried out in accordance with
technological regulations and technical instructions for the safe production of repair and commissioning
works [8]. While emergency emissions are sudden, unintended and uncontrolled emissions that occurred
because of explosions, fires, destruction of buildings, structures and mechanisms. Based on the above, for
sources of pollution — flare installations of the existing KTL, ZVP/ZSG, External facilities and Fishing —
emissions of pollutants resulting from routine and volley combustion of hydrocarbon gases are proposed for
rationing.

Multiple sources of emissions also include exhaust pipes of generators for backup power supply and fire
pumps installed at technological sites.

To reduce the risk of industrial accidents and to minimize their damage company developed a set of
measures to ensure the security, suppression and containment of accidents [9].

The total volume of emissions of pollutants into the atmosphere from TCO flares presented in Figures 1-4.
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Figure 1 - Emissions of pollutants from Crude Gas Injection flares and Oil Production
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As can be seen from Figure 1, among the 11 pollutants entering the atmosphere from Crude Gas Injection
flares and Oil Production, the maximum emissions are characteristic of sulfur dioxide (from 17265.88055
tons/year in 2018 with an annual increase to 34722.9255 tons/year in 2021), and the lowest in the amount
of less than 0.1 tons/year of pollutants for 1-Butanethiol, Methanethiol, Propane-1-thiol and Ethanethiol. In
second place in terms of emissions is carbon monoxide, whose emissions range from 2079.094,689 in 2018
to 4118.536,5538 tons/year in 2020 [10].
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Figure 2 - Emissions of pollutants from the flares of the Integrated Process Line

Figure 2 shows the volume of pollutant emissions from the flares of the Integrated Process Line, where
Carbon Monoxide and Sulfur dioxide are also the dominant pollutants, but here, unlike the previous
installation, the maximum values are characteristic of Carbon Monoxide in the range of 3345.7597 t/year in
2020 and 3903.0645 t/year in 2019. The volume of Sulfur dioxide emissions is almost twice less than Carbon
Monoxide at the level of 1784.8329 tons/year (in 2020) to 2012.2975 tons/year in 2019. Minimum values
of less than 0.1 t/year are also typical for 1-Butanediol, Methanethiol, Propane-1-thiol and Ethanediol [11].
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Figure 3 - Emissions of pollutants from flares of the Second Generation Plant

According to Figure 3, the same pollutants are dominant in the volume of pollutant emissions from
Second-generation flare installations: Carbon Monoxide and Sulfur dioxide. The volume of Carbon Monoxide
emissions (ranging from 1589.9833 tons/year in 2021 to 1887.9457 tons/year in 2020) as well as from the
Integrated Process Line flares is more than twice the volume of Sulfur dioxide emissions (722.0831863 tons/
year in 2021 to 856.336213 tons/year in 2018). The volume of emissions of 1-Butanediol, Methanethiol,
Propane-1-thiol and Ethanediol is about 0.1 and less tons per year [12].
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Figure 4 - Emissions of pollutants from flares of External objects

Figure 4 shows the emissions of pollutants from the emissions of external facilities, where Carbon
Monoxide emissions prevail by more than 10 times the volume of Nitrogen Dioxide and Carbon emissions
and by more than 200 times the remaining pollutants. The volume of Carbon Monoxide emissions ranges
from 198,0033 tons/year in 2020 to 220,4712 tons/year in 2019. The volume of emissions of Methanethiol,
Propane-1-thiol and Ethanediol is less than 0.001 t/year, and in terms of Propane-1-thiol emissions, the
volume of emissions has been zero in the last three years.
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Figure 5 - Emissions of Carbon Oxide from TCO flares

According to the first four figures, we see that the dominant pollutants in the total emissions from TCO
facilities are Carbon Monoxide and Sulfur Dioxide, which analyzed in Figures 5 and 6. In Figure 5, we will
look at Carbon Monoxide emissions from all TCO facilities. The maximum values of Carbon monoxide
emissions are characteristic of flare installations for crude gas injection and oil production and an Integrated
Process Line. Emissions from flare installations for crude gas injection and oil production are gradually
increasing starting in 2018 from 2079,094,689 tons/year to 4118,536,538 and 4102,958838 tons/year in 2020
and 2021, respectively. Emissions from flare installations of the Integrated Process Line, on the contrary
characterized by a tendency to decrease in volume from 3678.4869 tons/year in 2018 and 3903.0645 tons/
year in 2019 to 3345.7597 in 2020 and 3412.2803 tons/year in 2021, respectively. Emissions of pollutants
from second-generation flare installations have no consistency and range from 1589.9833 tons/year in 2021
to 1887.9457 tons/year in 2020. Carbon Monoxide emissions from installations of external facilities are at the
same level in the range of about 200-220 tons/year and does not have a systematic change in emissions [13].
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Figure 6 - Emissions of Sulfur dioxide from TCO flares

Sulfur dioxide emissions from TCO flare installations, shown in Figure 6, show that the dominant
emissions are pollutants from flare installations for pumping crude gas and oil production, which are tens
and hundreds of times higher than emissions of other pollutants from other installations [14]. The volume of
emissions increases every year and ranges from 17,265,88055 tons/year in 2018 and 34,722,9255 tons/year
in 2021. In second place are the emissions from flare installations of the Integrated Process Line, the volume
of which is on average about 1800 - 2000 tons /year, which is 10 times less than at the previous installation.
In third place are emissions from Second-generation flare installations, where the volume of emissions is
about 700-800 tons/year, which is 20 times less than emissions from flare installations for pumping crude gas
and oil production. The minimum values are typical for emissions of external objects, the volume of which
is about 1.0 t/year.
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Figure 7 - Emissions of the total volume of all pollutants from TCO flare installations

The analysis of the total volume of all pollutants from the TCO flare installations presented in Figure 7
shows that the main suppliers of pollutants are a flare installation for pumping crude gas and oil production,
the total volume of all pollutants of which is more than 19 thousand (19826.05934) tons/year in 2018 — and
about 40 thousand (39927.87828) tons/year in 2021, with an annual increase in the volume of emissions of
pollutants. The total volume of all pollutants from flare installations of the Integrated Process Line is less
than from flare installations for pumping crude gas and oil production by more than 3 times and on average
amount to more than 6 thousand tons/year, being approximately at the same level from 6017,074691 tons/
year in 2020 and 6949,446184 tons/year in 2019. Emissions of the total volume of all pollutants from Second-
generation flare installations are approximately 2 times less than from flare installations of the Integrated
Process Line and are at the level of 2621.352511 tons/year in 2021 to 3053.588875 tons/year in 2020. The
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lowest values are typical for emissions from external facilities and amount to more than two hundred tons/
year (from 247.0662877 in 2020 to 275.3908474 tons/year in 2019), which is more than a hundred times
more than from flare installations for pumping crude gas and oil production [15].

Conclusion. The analysis carried out by the volume of emissions of all pollutants from TCO flare
installations shows that of the eleven pollutants, only two pollutants account for the main volume, these are
Sulfur dioxide and Carbon oxide. In terms of sulfur dioxide emissions, emissions from flare installations for
pumping crude gas and oil production are dominant, while the volume of emissions from other installations
is tens and hundreds of times less. In terms of Carbon monoxide emissions from two flare installations, such
as for crude gas injection and oil production and an Integrated Process Line, they are at the same level, with
slight changes over the years, and from Second-generation flare installations they are almost at the same level
and the minimum values are characteristic of emissions from external objects. The most minimal values for
all installations are typical for pollutants: 1-Butanethiol, Methanethiol, Propane-1-thiol and Ethanethiol. Of
all flare installations, the main volume of pollutants falls on the flare installation for pumping crude gas and
oil production.

Information about the authors:

Yessenamanova Mansiya — candidate of Technical Sciences, Kh. Dosmukhamedov Atyrau University,
Atyrau, Kazakhstan; mansiya.73@mail.ru; https://orcid.org/0000-0002-5423-2857;

Anuarbekova Arailym — Master’s student of the educational program 7M05201-Applied Ecology,
Kh.Dosmukhamedov Atyrau University, Atyrau, Kazakhstan; arailim-98@mail.ru https://orcid.org/0000-
0001-6160-4156;

Ryskalieva Damilya — doctoral student of the educational program 8D05201-Ecology, Sh. Yessenov
Caspian University of Technology and Engineering, Aktau, Republic of Kazakhstan; damilya03@gmail.com,
https://orcid.org/0000-0002-5988-3632;

Yessenamanova Zhanar — master of Engineering and Technology “Applied ecology”, doctoral candidate
of the PhD “Ecology” of Kh. Dosmukhamedov Atyrau University, Atyrau, Kazakhstan; zhanyessen@mail.
ru; http://orcid.org/0000-0003-3868-4092;

Tlepbergenova Anar — candidate of Pedagogical Sciences, Kh. Dosmukhamedov Atyrau University,
Atyrau, Kazakhstan; anar 2808(@mail.ru; http://orcid.org/0000-0001-7373-8944.

REFERENCES

[1] Kenessariyev U., Alexander G., Michael B., Dosmukhametov A., Amrin M., Erzhanova A. &
Kenessary D. (2013) Human Health Cost of Air Pollution in Kazakhstan. Journal of Environmental Protection,
4, 869-876. DOL: https://doi.org/10.4236/jep.2013.48101.

[2] Alimbaev T., Yermagambetova K., Kabyltayeva S., Issayev A., Kairat Zh., Mazhitova Zh. Environmental
problems of the oil and gas industry in Kazakhstan. E3S Web of Conferences. 215, 03008, 2020, https://doi.
org/10.1051/e3sconf/202021503008.

[3] Mukusheva G.K., Sarsembiyeva N.S. Study of emissions of polluting substances from ANPZ to
environment and development of recommendations for their decrease. News of the National Academy of
Sciences of the Republic of Kazakhstan, Series of social and human sciences. 324 (2), pp. 225-229, https://
doi.org/10.32014/2019.2224-5294.73.

[4] Yessenamanova M.S., Sangajieva L.Kh., Yessenamanova Zh.S. & Tlepbergenova A.E. Migratory
activity at the landfill site of microelements of the Caspian depression. News of the national academy of
sciences of the Republic of Kazakhstan. Series of geology and technical sciences, Vol. 1, 439 (2020), 155 —
163. DOI: https://doi.org/10.32014/2020.2518-170X.19.

[5] National report on the transition of the Republic of Kazakhstan to a “Green Economy” for 2017 —
2019, Nur-Sultan, 2020.

[6] Yessenamanova M.S., Tekeyeva A.A., Yessenamanova Z.S., Tlepbergenova A.E. (2020) Assessment
of the impact of indicator air pollutants in Atyrau city on public health. IOP Conference Series: Earth and
Environmental Science 548(6): 062018.

[7] Yessenamanova M., Yessenamanova Z., Tlepbergenova A., Batyrbayeva G. (2021) Analysis of the
content of hydrogen sulfide in the air of the city of Atyrau. International Journal of Sustainable Development
and Planning 16(3): 479 — 483.

[8] Morelli X., Rieux C. & et al. (2016) Air pollution, health and social deprivation: a fine-scale risk
assessment. Environmental Research. 147: 59-70. DOI: https://doi.org/10.1016/j.envres.2016.01.030.

92



Reports of the Academy of Sciences of the Republic of Kazakhstan

[9] Onishchenko G.G., Novikov S.M., Rakhmanin Yu.A., Avaliani S.A. & Bushtueva K.A. (2002) Basics
of risk assessment for public health when exposed to chemicals polluting the environment. M.: NII ECh and
GOS.

[10] Orru K., Nordin S. & et al. (2018) The role of perceived air pollution and health risk perception in
health symptoms and disease: A population-based study combined with modelled levels of PM, . International
Archives of Occupational and Environmental Health.; 91(5): 581-589. DOLI: https://doi.org/10.1007/s00420-
018-1303-x.

[11] Salnikov V.G. & Karatayev M.A. (2011) The Impact of Air Pollution on Human Health: Focusing on
the Rudnyi Altay Industrial Area. American Journal of Environmental Sciences 7 (3): 286-294.

[12] Shaddick G., Thomas M.L. & etal. (2018) Data integration for the assessment of population exposure to
ambient air pollution for global burden of disease assessment. Environmental Science & Technology. 52(16):
9069-9078. DOI: https://doi.org/ 10.1021/acs.est.8b02864.

[13] SC MNE RoK (2019) National Report based on the OECD Green Growth Indicators. Nur-Sultan, 2019
http://www.oecd.org/environment/indicators-modelling-outlooks/Green-Growth-Indicators-Kazakhstan-
English.pdf.

[14] Draft standards of maximum permissible emissions (MPI) of pollutants into the atmosphere for the
facilities of Tengizchevroil LLP for 2019-2021. [Proekt normativov predel’no dopustimyh vybrosov (PDV)
zagrjaznjajushhih veshhestv v atmosferu dlja ob#ektov TOO «Tengizshevrojl» na 2019-2021 gg.] Nursultan,
Kazakhstan, 2018. (In Russian).

[15] SC MNE RK Environmental indicators of environmental monitoring and assessment. http://stat.gov.
kz/

93



MA3MYHbI

BUOTEXHOJIOTUA

9.K. AcembaeBa, 3.K. AanianoexoBa, A.b. TokrambicoBa, 3.7K. CeiitaxmeroBa, A.b. Beiicem0aeBa
IMTPEBMOTUKAJIBIK KACUETTEPI BAP CYTKbIIIKbLIIbI OHIMHIH KAYIIICI3IIK
KOPCETKIILITEPLL.......oviiiieeeeee ettt e et e e et e e et e e e e aae e e eeasaeeeeataeeeeeaaeeeeenaseeean 5

C.b. bakupos, K. }:a.m)lMﬁeK, A.K. ManenoBa, K. Akan, H.C. Cacbap(\)}Ba
KATTBI KAPA KYUE (Tilletiacaries (DC.) Tul.) IATOTI'EHIHE BUJAW YJIT'IJIEPIHIH,
TOBIMIIIIITTH CBIHAY......oiioiieiieiieie ettt ettt tte st esaesetesstestaestaestsesssasssesssesssesssesssesssesssesssessansseens 12

I'H. Kaasixosa, U.K. KyncypanueBa, A.O. CarutoB
KbIPFBI3CTAHAAFBI CEMEHOB CAMBIPCBIHBIHBIH 3MAHKECTEPI MEH AYPVJIAPEL............. 21

B.B. Maioponos, A.K. Ocmansin, P.3. Aonynxanukos, M.T. Kapraesa
TAYBIKKOPAJIAPJATBI MUKPOKJIMMAT BIPKEJIKUIII'THIH, BPOMJIEPAT ©CIPYTE TUIM/I

C.C. Manyksin
EKI )KAKTbBI ThIFbI3AAY APKbIUIbI AJIbIHFAH "JIOPWU" IPIMIIITTHIH AHU3OTPOITUACHL.......34

J.9.CmaryioBa, H.JI. Kypmanraiauesa, 9.C.CyiranoBa
KA3AKCTAHHbBIH, OHTY CTIK-IIBIFbICBIHBIH, [ITAPYAIIBUIBIK-BAY AJIbI BEJIT'JIEPI
BOUbIHIIA AKBAC KbIPBIKKABATTDBIH C¥PBITITAPBIH BAFAJIAY......ccovivieieieee e 43

10.A.JOnamoaes, A.M. Aoayamycinmos, A.A. Xoxokos,/I.A. baiimykaHoB
HAFBICTAH TAVYJIbI KOU T¥KbIMbIHbBIH, )KOHE OJIAP/IbIH BYAAHIAPBIHbBIH ETTEPIHIH
BUOJIOTUAJIBIK XKOHE XUMUSAJBIK KOPCETKITEPL......ccooiiiiiiiiiiiiiceeeeeeee e 48

OU3UKA
P.H. Acb16aeB, I.M. bayoexoBa, J.111. AnaeBa
JKOFAPDBI SHEPT'UAJIBIK MIOHAAPMEH COVJIEJIEHI'EH CaF, )KOHE MgO

MOHOKPUCTAJIAAPBIHBIH, TEPMOBEJICEHIIPUI'EH JIIOMUHECHEHIUACHI........................ 54

3.U.J:xxamanoBa, b.M.KanabioaeBa, C.A.boaasipes, JI.M.Kenxebexon
P-GRAPHITPOT'PAMMACBIHKOJIIAHY YIHTHMOJEJAEPK¥PYXKOHE TEXHOJIOT'MAJIBIK

IMTPOLECCTEPAI OHTAﬁHAHﬂBIPY OJIICTEMECI ..o 64
B.1O. Kum

PEHTI'EH ITVJIbCAPJIAPBIH MACCHUBTI KOC PEHTI'EH )KYPTEHEPIHIH KYPHATBI

PETIHJIE OKILIAYIIAY. ...t ettt et et e e et e e e e e e e et e e e eaeeeeeeaaeeeeeateeeeennes 72

M.C. EcenamanoBa, A. Anyapoexona, /I. Pblclcannesa, K.C. EcenamanoBa, A.E. Tien6eprenona
ATBIPAY OBJIBICBIHIAAYTBI « TEHISLITEBPOWJI» XKIIIC HBICAHJIAPBIHAH ATMOC®EPAFA
LIBIFATBIH JIACTAYIBI 3ATTAPABIH IHBIFAPBIHABIJITAPBIH TAJIOAY.. ..o 84

A.b. KyBaTtoBa, /I.B. FOpun, M.A. MakykoB, U.T. OmapoB
XEPHKBUCT U30TPOIIThI COEPACBIHBIH, KEHICTIKTIK K¥PbIJIBIM/Ibl JKAHIIBIJTYFA
PEAKIUSICBL........ooiiieeie ettt ettt ettt e et e ettt e st e et e e st e e snseesasaeeasseeanseeansseesnseesnsaeasseesnseennns 94

K.C. Mycradaes, PoickyndexoBa JI.M.
UIE ©3EHIHIH CYXNHAY AJIABBIHBIH KIIMMATTBIK ©JIIIEMJIEPIHIH
KEHICTIKTIK-YAKBITTBIK O3 EPVYL... oottt ettt et s 102



I.E. CarpinabikoBa, C.72K. Ka3zoexoBa, J. Eacrc,[.A. AdnenoBa, 7K.K. EpmexoBa
TL" MOHIAPBIMEH AKTUBTEHAIPUIT'EH LIKSO, KPUCTAJIBIHBIH

OOTOTIOMUHECHEHIHSICDL........ooiiiiiiiiiiiiiccc e

M.K. CkakoB, Ac.M. Kuniakamunoa, An.M. KuiakamunoBa, U.A Ouepeabko.
CO-CR-Al-Y KOMITO3UTTIK )XABBIHIAAPBIHBIH KbI3BMET ETY MEP3IMIH BOJDKAYIbIH

ECEITIK-OKCITEPUMEHTTIK OJIIC.....c.oiiiiiiiiiiiieeeeecee ettt

I'T. Omaposa, K.T. OmapoBa

KOMETAJIAP IMHAMUKACBIHBIH KEPI ECEBL........cocciiiiiiiiiiiiiiiiiiecccseee et

JI.U. HlectakoBa, A.B. Cepeopsinckuii, A.U. Kenxedexoa
CVYBIK AK EPTEXEWIII XKYJIABISAAPABIH CYBIIMMAIINSA AUMAFBIHAAFBI TO3AH/IbI

BOJIILIEKTEPIHIH JAMTHAMIEKACDL........coiiiiiiiiiieiesteee ettt

C.A. lllommexoBa, U.M. U3maiinoBa, C.I. Momkuna, A. 7K. YMupoaeBa
B.I. ®ECEHKOB ATBIHAAFBI ACTPO®U3NKA MHCTUTYThIHBIH KOMETAJIAPILIH

OOTOMETPJIIK ACTPOHEI'ATUBTEPIH LIUDPJIAYDBL.....c..coiiiiiiiiiiiicicceeseccce e

145



COJIEP)KAHUE

BUOTEXHOJIOTUA

3.K. AceMﬁaeB%, 9.K. AaniabsoexoBa, A.b. TokrambicoBa, 3.7K. CeilizaxmeroBa, A.b. BeiicembaeBa
ITOKA3ATEJIEU BE3OHACHOQTH KNCJIOMOJIOYHBIX ITPOJIYKTOB
C ITIPEBUOTHUUYECKHNUMM CBOUMCTBAMU........oooiiiiiiiieeee ettt et 5

C.b. bakupos, K. I'nabimoex, A.K. ManenoBa, K. Alfan, H.C. Cajdapona .
NCIIBITAHUS OBPA3IIOB IMIIEHUIBI HA YCTOUYUBOCTD ITATOI'EHHOCTH TBEPJIOM
TOJIOBHU (TILLETIACARIES (DC.) TUL.)....occcuiiiiiieeieeieecieeieeiestesttesaesivesitessaessaessaessaesssesssesssessaesseens 12

I'H. Kaasixosa, U.K. KyncypanueBa, A.O. Caruton
BPEJJUTEJIN U BOJIE3HU [TMXTBI CEMEHOBA B KBIPT'BIBCTAHE.......cccocoiiiiiiiiececee 21

B.B. Magoponos, A.K. Ocmansn, P.3.A6ayiaxaaukos, M.T. Kapraesa
BJIMAHUE [TOBBIINEHW A PABHOMEPHOCTU MUKPOKJIMMATAB ITTUYHNKAX

HA PE3YJIETATUBHOCTD BBIPAILIMBAHMS BPOMITEPOB...........ovooieeeeeeeeeeeeeeeeeeeeeeeeeee s 27
C.C. ManyksiH

HU3O0TPOIINA CPEJJHETO CJIOS CBIPA “JIOP”, BBIPABOTAHHOT'O IBYXCTOPOHHUM
TIPECCOBAHIEM......coeiiiiiiiteeeet ettt ettt et e et e st et e e et ene e seeseeneenseeneensesseeneansesseeneanseanens 34

A.A. Cmarynoa, H.JI. Kypmanranunesa, A.C. CyaraHosa .
OLIEHKA COPTOOBPA3ILIOB BEJIOKOUYAHHOU KAITYCThI 11O XO3ANCTBEHHO-IIEHHbBIM
I[MPU3HAKAM B YCJIOBUAX FOI'O-BOCTOKA KAZAXCTAHA. ..o 43

I0.A. IOanamoaes, A.M. AoxyamycanMoB, A.A. XoxokoB,/[.A. balimykaHoB 5
BUOJIOTUYECKHUE 1 XUMNYECKUE TTOKA3ATEJIM MSICA BAPAHYHMKOB JAI'ECTAHCKOU
T'OPHOU ITOPOIBI Y1 IX TIOMECEW.........ooiiiiiiiiiiiiieesteee ettt st 48

DOU3UKA
P.H. Acbui6aeB, I.M. bayoexoBa, J.111. AnaeBa
TEPMOCTUMYVYJIMPOBAHHA S JIIOMUHECHEHIM S KPUCTAJIJIOB MgO U CaF,,

OBJIYUYEHHBIX BBICOKOSHEPTETUUECKHUMU MOHAMUM.........coiiiiiiiiiiiiiiiiiieccceeeceeeeene 54

3.U. I:xamanoBa , .M. KanabioaeBa, C.A.Bgnnblpes, J.M. Ken:xkedexoB
METOOOJIOTUA ITOCTPOEHMA MOAEJIEM 1 OIITUMN3AIMUTEXHOJIOT'MYECKHUE

ITPOLECCBHI C UCITIOJIb3OBAHUEM ITPOI'PAMMHOI'O OBECIIEYEHUMS P-GRAPH...................... 64
B.1IO. Kum

N30JIMPOBAHHBIE PEHTTEHOBCKUE ITYJILCAPLI KAK BO3MOXXHBIE [IOTOMKHN
MACCUBHBLIX PEHTTEHOBCKUX I[BOPTHBIX CUCTEM...eeeeeeeeeeeeeeeeeeee e, 72

M.C. EcenamaHoBa, A. Anyap6exoBa, /I. PoickanueBa, K.C. EcenamanoBa, A.E. Tien0eprenona
AHAJIN3 BBIFPOCOB 3ATPA3HAIOIIMX BEHHIECTB B ATMOC®EPY JIUI1 OFbEKTOB
TOO «TEHTU3IIEBPOIII» B ATBIPAYCKOM OBJIACTM.........oocooveeeeeeeeeeeeeeee e 84

A.b. KyBartoBa, /I.B. FOpun, M.A. MakykoB, U.T. OmapoB

OTKJIMK U30TPOITHOM CPEPhI XEPHKBUCTA HA CIUTIOI[UBAHUE EI'O
TITPOCTPAHCTBEHHOM CTPYKTYPBL......o.ooiviveieieiseeeieeeeeeis e 94

146



K.C. MycradaeB, Poickyndexoa JI.M.
[MPOCTPAHCTBEHHO-BPEMEHHOE MU3MEHEHUE KIINMMATUYECKUX ITAPAMETPOB

BOJIOCBOPA BACCEMHA PEKU MJIE...........cooveieriesieeseseeeeeesse e sesses s

IE. CarpiaabikoBa, C./K. Ka3oekoBa, J. Eicre,I.A. Aogenoa, K. K. EpmexoBa

®OTOMOMUHECHEHIMSA LIKSO,, AKTUBUPOBAHHBIX HOHAMM TL" ........ccocoiiinnes

M.K. CkakoB , Ac.M. JKnjikamuHoBa, \A.]'I.M. AKuakammuona, U.A. Ouepenbko
PACUETHO-OKCITEPUMEHTAJIbHBIM METO/] ITPOT'HO3NMPOBAHIMA PECYPCA

KOMIIO3ULIMOHHBIX TTOKPBITHUMCO-CR-AL-Y.. ..o

I'T. Omaposa, K. T. OmapoBa

K OBPATHOM 3AJIEYE JIUHAMUKI KOMET........oooovoeeeerereeeeeeeeeseeeseeeeseeses s ses e

JI.U. lllecTtakoBa, A.B. Cepedpsinckuii, A.U. Ken:kedexoBa
JMHAMUKA TIBIUIEBBIX YACTUIL] B 30HE CYBJIMMALIMN XOJIOJAHBIX BEJIBIX

KAPJIIHKOB. ...ttt st e

C.A. lommexoBa, U.M. U3maiisioBa, C.I. Momkuna, A. 7K. Ymupo6aea
OLUDPPOBKA KOMET ®OTOMETPUYECKNX ACTPOHEI'ATHBOB

ACTPOOU3NYECKOI'O UHCTUTYTA UMEHU B.I. ®ECEHKOBA..........ccceiiiiies

147

..... 117

...124



CONTENTS

BIOTECHNOLOGY
E.K. Assembayeva, E.K. Adilbekova, A.B. Toktamyssova, Z.Zh. Seidakhmetova, A.B. Beisembayeva
SAFETY INDICATORS OF SOUR MILK PRODUCTS WITH PREBIOTIC PROPERTIES....................... 5

S.B. Bakirov, K. Galymbek, A.K. Madenova, K. Akan, N.S. Safarova
RESISTANCE TESTING OF WHEAT SAMPLES TO COMMON BUNT (Tilletia caries (dc.) Tul.)
PATHOGENS . .ottt e et e e ettt e e e e s taae e e e e stbeeeeeaassaeeeeasssaeeeasssseeeeesnsseeeeennsseeeeensses 12

G.N. Kalykova, I.K. Kupsuralieva, A.O. Sagitov
PESTS AND DISEASES OF SEMYONOV FIRS IN KYRGYZSTAN.......c.cceiimiiinirinececeeeeeeeene 21

V.V. Malorodov, A.K. Osmanyan, R.Z. Abdulkhalikov, M. T. Kargaeyeva
THE EFFECT OF INCREASING THE UNIFORMITY OF THE MICROCLIMATE IN POULTRY

HOUSES ON THE EFFECTIVENESS OF BROILER GROWING........ccccceciiiniiiiiinieiciceeeseeeee 27
S.S. Manukyan
ANISOTROPY OF CHEESE “LORI” PRODUCED BY DOUBLE-SIDED PRESSING........cccccoeeveieennee. 34

Smagulova D.A., Kurmangalieva N.D., Sultanova A.S.
EVALUATIONOFVARIETIESOF WHITECABBAGEACCORDINGTO ECONOMICALLY VALUABLE
CHARACTERISTICSIN THE CONDITIONS OF THESOUTH-EAST OF KAZAKHSTAN.......cccvevnee. 43

Yu.A. Yuldashbayev, A.M. Abdulmuslimov, A.A. Khozhokov,D.A. Baimukanov
BIOLOGICAL AND CHEMICAL PARAMETERS OF MEAT OF SHEEP OF THE DAGESTAN
MOUNTAIN BREED AND THEIR HYBRIDS........c.ooiiiiiiiieeieciererte ettt s snae s 48

PHYSICS
R. Assylbayev, G. Baubekova, E. Anaeva
THERMOSTIMULATED LUMINESCENCE OF CaF, AND MgO SINGLE CRYSTALS
IRRADIATED WITH HIGH-ENERGY TONS.... .ottt 54

Z.1.Jamalova,B.M. Kaldybayeva, S.A.Boldyryev, D.M.Kenzhebekov
METHODOLOGY FOR BUILDING MODELS AND OPTIMIZING TECHNOLOGICAL

PROCESSES USING P-GRAPH SOFTWARE.........ooiiiiiiiiiieereee et 64
V.Y. Kim

ISOLATED X-RAY PULSARS AS POSSIBLE DESCENDANTS OF HIGH-MASS X-RAY

BINARY SYSTEMS. ...ttt sttt st e a e st saesre e nesne 72

M.Yessenamanova, A.Anuarbekova, D.Ryskalieva, Zh.Yessenamanov, A.E.Tlepbergenova
ANALYSIS OF EMISSIONS OF POLLUTANTS INTO THE ATMOSPHERE FOR THE FACILITIES
OF TENGIZCHEVROIL LLP IN ATYRAU REGION......ccooitiiiiieiieeie ettt 84

D.B. Kuvatova, D.V. Yurin, M.A. Makukov, C.T. Omarov
RESPONSE OF THE ISOTROPIC HERNQUIST SPHERE TO FLATTENING OF ITS SPATIAL
STRUGCTURE ... .oootieiieeit ettt ettt e e e s ae st eesbe e be e seessaessseasseasseessaesssesssessseasseanseessaesseesssensseans 94

Zh.S. Mustafayev, Ryskulbekova L.M.
SPATIAL-TIME CHANGE IN THE CLIMATIC PARAMETERS OF THE DRAINAGE OF THE
RIVER BASIN ILL ..ottt sttt et s st e s s 102

G.E. Sagyndykova, S.Zh. Kazbekova, E. Elsts, G.A. Abdenova, Zh.K.Yermekova
PHOTOLUMINESCENCE OF LiKSO, ACTIVATED BY TL*IONS........cccoooiiiiiiiircicccccc 110

148



M. Skakov, As. Zhilkashinova, I.Ocheredko, Al. Zhilkashinova
COMPUTATIONAL — EXPERIMENTAL METHOD OF FORECASTING THE LIFETIME
OF CO-CR-AI-Y COMPOSITE COATINGS.....ccuteotetieiieiieteerieeste ettt eseeseeseeseassesssesssesssesssesssesssennns 117

G.T. Omarova, Zh.T. Omarova
TO THE INVERSE PROBLEM OF COMET DYNAMICS ...t 124

L.I. Shestakova, A.V. Serebryanskiy, A.I. Kenzhebekova
DYNAMICS OF DUST GRAIN IN THE SUBLIMATION ZONE OF COLD WHITE DWAREFS............ 130

S.A. Shomshekova, I.M. Izmailova, S.G. Moshkina, A. Zh. Umirbayeva

COMETS PHOTOMETRIC ASTRONEGATIVE DIGITALIZATION AT FESENKOV
ASTROPHYSICAL INSTITUTE.......ooiiiiiiieie ettt s 137

149



Publication Ethics and Publication Malpractice in the journals of the
National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see http://www.
elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the work described has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.com/postingpolicy),
that it is not under consideration for publication elsewhere, that its publication is approved by all authors and
tacitly or explicitly by the responsible authorities where the work was carried out, and that, if accepted, it will
not be published elsewhere in the same form, in English or in any other language, including electronically
without the written consent of the copyright-holder. In particular, translations into English of papers already
published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct (http://publicationethics.
org/files/u2/New_Code.pdf). To verify originality, your article may be checked by the originality detection
service Cross Check http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works which
are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen in such a
way that there is no conflict of interests with respect to the research, the authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will onh
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote publication
of corrections, clarifications, retractions and apologies when needed. The acceptance of a paper automatically
implies the copyright transfer to the National Academy of sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of sciences of the Republic of Kazakhstan will monitor and
safeguard publishing ethics.

[IpaBuna odopmiteHust cTaThy Uil MyOIMKaLUK B )KypHaJIe CMOTPETh Ha caire:

www:nauka-nanrk.kz

ISSN 2518-1483 (Online),
ISSN 2224-5227 (Print)

http://reports-science.kz/index.php/en/archive

Penaxroper: M.C. Axmemosa, A. Bomanxwizwi, /[.C. Anenos, PJK. Mpsabaesa
Bepctka Ha xomnbtotepe 1. /]. XKadviparosoti

ITonnucano B mevars 10.03.2022.
®dopmar 60x881/8. bymara odcernas. [leyars - pusorpad.
9,0 .. Tupax 300. 3akas 1.

Hayuonanvnas akademus nayx PK
050010, Anmamut, ya. Lllesyenxo, 28, m. 272-13-19





