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Abstract. Currently, natural gas is an important component of the fuel and energy balance of many developed
countries of the world. The development of large gas condensate fields is hindered by the high sulfur content of the gas,
especially due to the tightening of environmental standards to ensure environmental protection, acidic gases require deep
purification. An important aspect of the problem is also the need for deep cleaning of process gases. Due to the reduction
or elimination of accordingly acidic components, the quality of the manufactured product is constantly increasing. Due
to thermodynamic restrictions, the conversion depth of sulfur compounds does not reach 100% and, as a rule, 0.5-1.0%
hydrogen sulfide is released along with the residual gases, after which there is a need for additional purification of the
"residual” gases of Claus units. Development of the desulfurization process there is a need to improve the existing
traditional installation technologies. Therefore, the issues of the synthesis of new catalysts and adsorbents are being
actively studied, the issues of introducing an iron oxide catalyst as an affordable and inexpensive material for sulfur
dioxide purification processes are being considered. In the course of testing iron-containing catalysts for H,S oxidation,
the nature and morphology of the interaction of elements were determined.

Key words: Klaus method, catalysts, hydrogen sulfide, acid gases, emissions, sulfur, sludge.

Introduction. The purpose of environmental protection is to exclude or limit as much as
possible the harmful effects of the operation of technological equipment and pipelines on the natural
environment, rational use of resources, and their restoration.

The sulfur production unit is the technological link of the first start-up complex for the
preparation and utilization of gas at the Zhanazholsky oil and gas processing complex.

The sulfur production plant is designed for the production of the modified element sulfur from
hydrogen sulfide acid gases by the Klaus method.

Material and research methodology. The conversion of acidic gas containing hydrogen
sulfide into sulfur is carried out using the three-stage Klaus oxidative method using one thermal and
three catalytic stages. The global sulfur production structure has changed markedly in recent decades.
Sulfur in the form of nuggets is uncompetitive, since there are quite high costs in the operation of
new deposits and processing of sulfur deposits. On the contrary, regenerated sulfur has become in
demand due to an increase in the production of gas condensate deposits with a high content of
hydrogen sulfide and other acidic components, as well as low cost compared to natural sulfur. The
Klaus method is based on the oxidation of hydrogen sulfide to sulfur with atmospheric oxygen or
with the help of SO, which is obtained by burning some part of H2S [1]. The oxidation process itself
is divided into a thermal and a catalytic stage. Reaction (1) proceeds at a temperature of (1173 ...
1573) K and a stoichiometric amount of oxygen. Reaction (2) proceeds partially because a certain
part of H>S does not react. Reaction (3) proceeds on a catalyst and at a temperature of (523 ... 623)
K. As well as during the process, side reactions:
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2H,S + 0, = 2S + 2H0; (1)
2H,S + 302 = 250, + HaS; (2)
Oz + 2H,S = 2S + 2H20.  (3)

The exhaust gas of the Klaus section is directed to the afterburning of residual hydrogen sulfide
to sulfur dioxide in an afterburning furnace with the discharge of tail gas into the atmosphere through
a chimney 100 m high. Emissions into the atmosphere, solid and liquid waste from this installation
are shown in Table-1.2 [1].

The main part of the total gross emissions of harmful substances at the ZhGPP-3 oil and gas
condensate is gas flared.

Table 1. Emissions into the atmosphere.

Name of Number of Harmful substances in emissions Method of
emissions discharges, m®/s | Name Quantity, Frequency liquidation
t/g
Flue gases 0.0711(0.203 SOz 1683,00 Continuously | All flue gases
from a sulfur mg/m3) in a CO2 71872,00 | during operation | are sent to the
production radius above 7.5 CcO 2020,00 Klaus dispersion pipe
plant km from NO:2 12,600 H=100m
ZhGPP-3 H>S 6,500

From the review of materials given in textbooks, monographs and scientific papers, it is shown
that the efficiency of the Klaus installation depends on the technological parameters of the regime
and the performance of the catalysts. There is no systematic data in the literature on the synthesis of
catalysts using cheaper raw materials such as kaolin, bentonites, regenerated zeolites, questions
concerning the causes of the catalyst activity and the possibility of their regeneration are not covered,
and the influence of the specific surface area of the carrier on the activity of catalysts is not reflected.
Therefore, there is a need for in-depth study of the activity, selectivity and other physico-chemical
characteristics of new catalysts being developed for the oxidation of hydrogen sulfide to sulfur [2].

Table 2. Solid and liquid waste.

Ne | Name of the Where are they stored Note
waste
Spent  catalyst | To burial sites designated by the | Hazard class 4. Insoluble in water, the
(aluminum Sanitary and  Epidemiological | aggregate state is solid.
oxide) Supervision of the region, or use as

a material for road construction

Sulfur sludge

To burial sites designated by the
Sanitary and  Epidemiological
Supervision of the region, or use as
a material for road construction

Sulfur is 62-68%.

Liquid sulfur sludge is drained into a
bath under a layer of water, after
solidification it is discharged into a

wastebasket

As it turned out, in real conditions, when in the gas mixture, in addition to H»S and SO, up to
30% water vapor by volume, catalysts for the oxidation of hydrogen sulfide with oxygen or sulfur
dioxide tend to form, sulfides are formed on the basis of variable valence metal oxides, and during
the Claus reaction, the catalyst significantly loses its initial activity [3-5].

The performance of the UPS installation using a catalyst (aluminum oxide) is:

« Consumption of incoming acidic (sulfur dioxide) gas — 406.1 kmol/hour (8983 m*/hour);

* The nominal sulfur production capacity is 216.1 tons/day.
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The auxiliary materials used in this installation are a catalyst — active aluminum oxide and
catalysts of the DD 431 grades (Figure 1).

Figure 1. Waste catalysts spent aluminum oxide 92%.

Excess oxygen forms sulfur anhydride SOs with sulfur and sulfur dioxide, which reacts with

the catalyst to form sulfates (sulfation), reducing the activity of the catalyst [1]:
S2+302 « 2S03
2502 + Oz «» 2803

In order to restore the activity and selectivity of the catalyst, it must be periodically reactivated
by passing hot gas with a content of less than 5% H>S through it. To restore the activity of the catalyst,
it must be periodically reactivated by passing through it a hot gas with a content of about 5% H2S. In
addition, a catalyst of the DD 431 brand (up to 30%) capable of absorbing oxygen is loaded into the
upper layer [6,7].

On the catalytic reactions of the process at a temperature of 200...300°C on a catalyst (active
aluminum oxide Al,O3z — grade DD 431), the conversion of H>S and SO molecules occurs with the
release of sulfur and the extraction of sulfur from the raw acid gas in the Claus section is 93-95%.

Recent studies have shown that the oxidation of hydrogen sulfide at temperatures of 220-300°C
proceeds stably and at a high rate on catalysts containing iron oxide in their composition [8].

Results and discussion of it. The selected samples were subjected to spectral and X-ray
diffraction analysis in order to identify the effect of the operating time of the catalyst in an aggressive
and humid environment on the chemical and phase composition of the catalyst. At the same time, the
porous-structural and mechanical properties of the studied samples were investigated [9].

The oxidation of hydrogen sulfide on iron oxide catalysts at a temperature of 225-300 ° C with
a volumetric rate of up to 15,000 h is characterized by the conversion of 95-100% hydrogen sulfide
to form 95-99% elemental sulfur. At these temperatures, sulfur is removed from the reaction zone in
gaseous form.

The process is recommended to be carried out with a short contact time in order to prevent or
reduce the formation of high-molecular sulfur. A characteristic feature of iron oxide catalysts is
their ability to carry out the hydrogen sulfide oxidation reaction with large amounts of natural gas
hydrocarbons that do not undergo oxidative transformations. This makes it possible to use iron oxide
catalysts to purify natural gas from hydrogen sulfide while simultaneously producing elemental
sulfur.

Iron oxide catalysts have high mechanical strength, and their production technology is simple
(Table 3) [10,11]. Widely available reagents can be used to obtain them, while the impurities included
in the latter do not affect the activity of the resulting iron oxide during the oxidation of hydrogen
sulfide. The catalytic active properties of iron oxide depend on the calcination temperature of the
samples during release. With increasing temperature, the specific surface area of the catalysts and the
specific pore volume decrease. At the same time, the selectivity in the formation of elemental sulfur
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increases.According to currently known information, the optimal calcination temperature for iron
oxide catalysts is 600-700°C. To prevent sintering of iron oxide during the preparation of catalysts, a
method of applying an active mass to a porous carrier can be applied. At the same time, medium-
diameter pores are preserved in the catalyst, providing high catalytic activity. Applied catalysts also
have the advantage over mass catalysts that they exhibit higher selectivity and have high mechanical

strength [12-14].

Table 3. The main characteristics of the iron oxide catalyst.

Name of indicators Iron (111) oxide TU 14-15- Iron (111) oxide TU-6-09-

228-90 4783-83

Appearance Homogeneous fine brown Homogeneous fine powder of
powder red or red brown color

Fe>O3 content, % 98.3 99,2

Specific surface area, m?/g 9-12 5-6

Density, g/cm? 1,2 1,8

Particle size, microns 10 10

Impurities %, not more than

S04 % 0,08
CI 1 -

The study of catalytic properties was carried out on a laboratory flow unit at a temperature of
250°C, a volumetric velocity of 4300 h™, a hydrogen sulfide concentration of 3-4 %, a ratio of O2:H,S
=0.5, CO2-78.%. The data obtained shows that at Fe»Og, the activity of the catalyst for the oxidation
of hydrogen sulfide to sulfur increases relatively to the initial, in the aisles are 12-15% and there is
no decrease in activity during the (60 minutes) time.

Catalisat activity in % over time

m AI203

Figure 2. Activity of catalysts with various active components.

The intensification of production in the oil and gas industry is characterized by an increase in
the output of the final product, which is achieved both through an increase in the rates of chemical
reactions, temperature and pressure (process parameters), and through the development and
application of fundamentally new devices, technologies and impacts on the course of technological
processes. Therefore, modern technological processes must be continuous and proceed at high speeds,
provided that efficiency and integrated use of raw materials and energy are ensured [15].
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Conclusion. The results obtained show that the iron oxide catalyst (Fe.Oz) allows the
production and use of catalysts for sulfur-containing gases of regeneration and desulfurization with
high activity and selectivity.

When testing an iron oxide catalyst at all temperature conditions, a decrease in the concentration
of hydrogen sulfide was observed on the catalysts. At the same time, an increase in the concentration
of sulfur dioxide in the exhaust gases was not observed, which indicates the high selectivity of the
selected catalyst in a wet reaction medium.

Thus, the use of the studied catalysts in industrial processes for the production of elemental
sulfur by hydrogen sulfide oxidation will solve urgent environmental problems associated with the
need to process high-sulfur oils in the region and stricter environmental standards for emissions of
sulfur compounds into the atmosphere. The high performance of iron oxide catalysts makes it possible
to recommend them for the introduction of sulfur production in oil refineries to increase the efficiency
of processes.
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Anparna. Kasipri yakpiTTa TaOWFM Ta3 oJEeMHIH KONTETeH JaMblFaH eJICPiHIH OTBhIH-DHEPreTHKAJIBIK
OaaHCHIHBIH MaHbBI3 /bl Kypamac 0ediri 0oubin Tadbuiaas!. Ipi ra3 KOHIEHCATTH KEH OPBIHAAPBIH Urepy OaphIChIHA Ta3
KypaMbIH/Ia KYKIPTiHiIH KeI 00JIybl KeIepri KeNTipei, dcipece KopIiaraH OpTaHbl KOPFayabl KAMTaMachl3 €Ty OOMbIHIIA
9KOJIOTHSUIBIK CTAHJaPTTap KaTaHAAThUTybIHA OaliIaHBICThI KBIIIKBLIIBI Fa3/ap TEPEH Ta3apTy bl Tasal erei. MoceseHiy
MaHbI3/Ibl ACIEKTICI COHBIMEH KaTap TEXHOJOTHMSUIBIK Ta3[apiAbl TepeH TazapTy KaKeTTUNri Ooibin TaObLIabl.
CoiikeciHIle KpIIIKBUIABI KOMIOHEHTTEP/I1 a3aliTy HeMece KOMBII JKiOepy apKachIH/la OHIpiIeTiH OHIMHIH canachl YHEMI
apTHIN OTHIPaAbl. TepMOIMHAMUKAJIBIK INEKTEYJIepre OalIaHBICTBl KYKIPT KOCBUIBICTAPBIHBIH KOHBEPCHUS TEPEHIIri
100%-ra >xeTmelmi xoHe, 9MeTTe, KamAblK razmapMmer Oipre 0,5-1,0% xykiptcyrek OemiHeni, comaH keifiH Kiayc
KOHJBIPFBUIAPBIHBIH «KaJIbIK» Tra3gapblH KOCHIMINA Ta3apTy KaXeTTUTri TyelHAaiael. KykiprcizaeHnipy mpouecin
JaMBITY KOJJIAHBICTaFbl ASCTYPJIi KOHABIPFBI TEXHONOTHSIAPBIH XKETUIIIPY KAKETTUIr TyblHIaiabl. COHIBIKTaH XKaHa
KaTaJn3aTopiiap MeH aJcOpOCHTTEpAi CHHTE3NIey Mocelelepi OeNICeH I Typae 3epTTenyae, KYKipT TUOKCHIIH Ta3apTy
MpoIlecTepiHe KON JKETIMII JKOHE ap3aH MaTephall pEeTiHAe TeMip OKCHII KaTaJlH3aTOPBIH CHTI3y Mocelenepi
Kapacteipsutyia. Kypambinza temipi Oap xaranuzatopiapiasl HoS TOThIFybIHA ChIHAY OapbIChIHAA 3JIEMEHTTEPIH 63apa
opeKeTTeCy CUMaThl MeH MOP(OIIOTHSICHI aHBIKTAJI/IbI.

Tyiiin ce3nep: Knayc onici, katanuzaropiap, KyKIpTCYTeK, KbIIIKbLI ra3/iap, HIbIFapbIHAbLIAP, KYKIPT, MUIAM.
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AnHoTaums. B HacTosiiee Bpemsi IPUPOIHBIN Ta3 SBISETCS BaXKHOM COCTABISIOUIEH TOIUTMBHO-2HEPTETUYECKOTO
0anaHca MHOTHX Pa3BHUTBIX cTpaH mupa. [Ipu pa3paboTke KPYIHBIX ra30KOHICHCATHBIX MECTOPOXKICHHUN MPEATCTBYET
BBICOKOE COJICPKAHUC CEPhI B Ta3e, OCOOCHHO B CBSI3H C Y)KECTOYCHHUEM JKOJIOTHUCCKUX CTAHAAPTOB MO 00CCIICUCHHIO
OXpaHBI OKPY)KAIOIIEH Cpelpl, KUCIBIE Ta3bl TPeOyrOT TITyOOKOH OYMCTKH. BakHBIM acmeKTOM NpOOJIEMBI SBIISAETCS
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HEOOXOAMMOCTh TIJIyOOKOW OYMCTKH TEXHOJOIMYecKnX ra3oB. COOTBETCTBEHHO, Ojarofaps YMEHBIICHHIO WU
YHUYTOXKEHUIO KHCIBIX KOMIIOHEHTOB KadeCTBO IPOM3BOJAMMOI NPOAYKIMM IOCTOSHHO moBblmaercs. M3 - 3a
TEPMOJMHAMUYECKUX OrpaHWYEHHH TIyOMHAa KOHBEPCHHM CEpHHCTHIX coenuHeHMid He nocturaer 100% wu oObIYHO
Beigensercs 0,5-1,0% cepoBomopoaa BMecTe ¢ BEIXJIOIMHBIMHU I'a3aMH, YTO MIPUBOJIUT K HEOOXOJMMOCTH JIOTIOTHUTENLHOM
OuYMCTKM "OCTaTO4HBIX" ra3oB ycTaHOBOK Kiayca. Kpome npuHIMIHMANEHO HOBBIX pa3paboOTOK B oOeccepuBaHUM,
BO3HHKAET HEOOXOMMOCTh COBEPIICHCTBOBAHHS TEXHOJIOTHUH Ha CYIIECTBYIOIINX TPAANIIMOHHBIX ycTaHOBKaxX. [losTomy
aKTHBHO MCCJICAYIOTCS] BOIIPOCHI CHHTE3a HOBBIX KaTalM3aTOPOB U aCOPOESHTOB, pACCMAaTPHUBAIOTCS BOIPOCH! BHEIPEHHS
KaTaJIn3aTopa OKCHIA XKeJle3a KaK JOCTYITHOTO M HEAOPOToro MaTepraia B IMPOLECChl OYNCTKH AuoKcuaa cepol. Ilocme
UCTIBITAaHUH  JKENIE30COMepKAMNX KaTalu3aTopoB Ha okucieHne H>S OblT ompeneneH XapakTep H3MEHEHHS
pacIpeneneHus 3IEMEHTOB 1 MX MOP(OIOTHSL.
KuoueBbie ciioBa: Meton Kiayca, kaTannzaTopsl, CepOBOIOPOI, KHCIBIE Ta3bl, BRIOPOCHI, cepa, IIIaM.
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Anparna. YCBIHBUIFAH JKYMBIC THAPOTEPMIBUIBIK JKaFmaiiia MYHAWABIH e3repy 3aHABUTBIKTapblHa OETTiK
OeJceHIi 3aTTapAbIH dCepiH 3epTTei. 3epTTey HhICAHIaphl PETiHAe THIFbI3ABIFE 0,9727 r/em® MYHaHBI TAHTANAEL beTTik
OeJiceHi 3aTTappl eHri3y ac(hanbTeH arperarTapblHa MENTH3AMMSIIBIK 9Cep €Ty HOTIDKECIH/e MAaibIpibl achaipTeHmi
3aTTapblH KYpPaMblH TOMCHICTYIC BIKIMAA eTETiHI aHBIKTAIAbl. HOTWKECiHIE MECTPYKTHBTI THAPOTCHU3AIUS
nporiectepine achaabTeHICP KypaMbIHIAFbl KOMIPTEK-TeTePOATOM OaijlaHbICTAPBIHBIH KOI CaHbl KaTbicaasl. SARA
JKOHE XpPOMATO-MacCallblK CIIEKTPIIK Tajjgay HOTHXKesepi OoMblHIIA op (PaKIUSIHBIH MaccalblK YJIECTEePiHiH e3repyi
Oaiikanansl. "SA-3" OeTTik OenceH/i 3aThIH NaliiaaHFaH Ke3/ie KAaHbIKKaH KOMIPCYTEKTEpIiH MeuIepi 0acTanKsl yirire
kaparanyia 20%-ra ke, an "SBG" Oerrik OesiceHzi 3aTbl 0ap MyHail yiricinie Ma3MyHbl 9peH e3rep/i. Xom uicTi
keMipcyTektepaiy Menmepi "SBG" xockanma 19%-ra, ain "SA-3" xockanma 10% - Fa aliTapibIKTail ocTi, Oy )kKaHaIaH
maiina OOJFaH TOMEH MOJICKYJaibl KAaHBIKKAH XKOHE XOII HICTI KeMipcyTekTepre OaimaHbICThL. AchaibT Kypambl na
afiTapieikTail e3repmi, "SA-3" xoceurraH yiri 12% - Fa, an "Biolub green" xKochUTFaH Ke3lie CalbICTBHIPMAIBI 0ACTAITKEI
MyHalnbH 9% - Fa TeMeHIereHiH kepceTTi. bactamkel myHaiapH 20°C OIHHAMUKAIBIK TYTKBIPIBFRL 1,3 cl cabICy
xeurnamaeiFsiHga 3000 MIla-c xypaiiner. "Biolub green" mapxansr "Muppuko" MK KOMIaHHUSACBIHBIH HMOHABIK €MeC
TypiHzaeri OeTTik OenceHi 3aTTapapl NaiJaaHFaH Ke3[e dKCIIePUMEHTTEpACH KeHiH TYTKBIPIBIK 22%-Fa, arx "SA-3"
6erTik 6encenni 3aTTap sl Kockanna 30% - Fa TeMeHaeH 1. AysIp MyHai KeH OPBIHAAPBIH Oy->KBITY o/liCTEpIMEH Urepy
Ke3iHje 0eTTik OenceH 1l 3aTTapAbl naiiianany MyHal airy Ko3(QQHUINEHTIH apTTRIpyFa MYMKIHIIK Oepei.

Tyiiin ce3aep: Bb3, aysip MyHaii, achansTeHep, TEPMIBUIBIK OHJICY, MyHal OEPTIlITIKTI apTTHIPY, TYTKBIPIBIK.

Kipicne. Aybip MyHail MeH OUTYM CHSKTBI JOCTYPJIl €eMeC KOMIPCYTEeK PecypCTapbIHbIH YJiecl
oneMIik MyHai KopbiHbIH mamamen 60-70% xypaiinapl. COHbIMEH KaTap, aJlaM3aTThIH FhUTBIM MEH
TEXHHUKAJaFbl UIrepijieyl dHEpPrusi pecypcrapblHa alTapibIKTal KaKEeTTUIIKTI TYAbIpaabl. AYbIp
MYHail OSHEPTUSHBIH MaHbBI3IbI KO3l OOJBI CaHANATHIHIBIKTAH, OHBI OHIIPYAIH THIMII
TEXHOJIOTHSUTAphl KaxkeT. Kazipri yakpITTa ayblp MyHail ©HIIPY OHBIH JKOFApPhI TYTKBIPJIBIFEI MEH
TOMEH THIFBI3/IBIFbIHA OAlIaHBICTHI YIIKEH MpolieMa Oonbin TadblIanbl. byl KacuerTep CyTeKTiH
KOMIPTEKKE aTOM/IBIK KAaThIHACBIHBIH TOMEHITIHE XKoHE ac(albTeHII KOCBUIBICTAP/IbIH, KYKIPTTIH
KOHE ayblp METaNJap/IbIH JKOFaphl OoyyblHA OaitnaHbIcThI [1-3]. AchanbTeHAepAiH MOJIEKYIaIbIK
CaJIMaFrbl KOFaphl. AWTa KETy KEPEK, OYJI KOCBUIBICTAPABIH MOJIEKYJIAJIBIK CaJIMarbl OJIap IbIH TYpPIHE
XKOHE KYpBUIBIMBIHA OaillaHBICTBI OipHeIIe >Ky37eH OipHemie MbIHFa JeliH Oacranajbl.
TepMmoauHaMUKaNBIK KaFIaijapra >KOHE KOHIGHTpalusra OaiaHbICThl achaibTeHIep OCTTIK
OeJIceH Il 3aTTap peTiHAe 9peKeT eTe anaabl. AchanbTeHaep Keiije YHFbIMara akKblH HIeTriHIUIep
TypiHAe maiga Oonanasl. AJBIHFAH IOTIHAUIED OTKI3TIMITIKTIH KYPT TOMEHJEYIHE JKOHE
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BUIFAJIIAHY/IBIH ©3repyiHe OalIaHbICThI OHIIpICTe Kypeii Macenesepre akenei [4-5].

Iaictep. Kasipri yakpiTTa ayblp MyHall ©HIIpY KEe31HIE TEPMUSIIBIK €MEC KOHE TCPMUSIIBIK
Tocunaep konaanbuiaael. Cy Oacy, ra3 aiijiay »oHe CYbIK OHAIPY CUSIKTBI TEPMUSIIBIK €MeC diCTepe
KBUTY K631 aybIp MyHall eHAIpy Ipoliecine KaTbicnai sl TepMHUsIIbIK Tay-KeH, acipece Oy aiaay, eH
CEHIM/II JKOHE CYpaHBICKa M€ oaicTepiH Oipi OONBINT caHAIybl MYMKIH. TEepMHSUIBIK ocep
TYTKBIPJBIKTHI TOMEHICTE/I1 KOHE MYHAl OHIIPYy/Ii KaMTaMachi3 eteji [6-7].

JKanmbl, KkaOaTThIH TeMIIEpaTypachIHBIH KOFapbUlaybl OYKin KabaTka ocep eTeTiH
JMHAMUKAJIBIK XKbUTY UMIYJIBCIH KYpyFa MyMKiHAIK Oepeni. By aliay apKbUibl ayblp MyHail ©HIIpY
TexHoJorusicel ayFamr pet 1966 xpuibl [lano-Ceko ailimarbiHarbl TepuHTONEK KEH OpHBIHAA
eHrizinai. by aliay apkpuibl MyHail ©HJIIpY MEXaHH3Mi KbI3bII KETKEH OyAbIH KabaThlHA TYPAKTHI
HeMece Mep3iM/Ii aiiayra Heri3ieiareH. bICThIK CyBIKTBIK YHFBIMATIapJaFbl MYHAH >KbIHBICTAPBIHBIH
TEMIIepaTypachlH JKOFApbUIATAAbI, OYJ TYTKBIPIBIKTHI TOMEHJETeNIl >KOHE ayblp MYHAalIbIH
KO3FaJIFBIIITHIFBIH JKaKcapTabl. by aiiay skorapsbl Kbuly Oepy KyaThblH KaMTaMachl3 €TETIHIIKTEH,
0J1 OYKLI aremzie *xui KosaaHbutas [8-9].

Kakpinna onebuerrepae MyHail eHaipyneri KaOaTThIH TEPMOIUHAMUKAIBIK >KaFaaiaapbl
e3repyi MyMKiH, Oy achanbT MOriHaUIepiHe JXKOHE KadaTThIH 3aKbIMaanybiHa okeneni. Ochbl
MakcaTTa FalbIMAApAaH OCHI JKaFbIMCBI3 ©3TepiCTEep/iH aNbIH ally HEMece a3ailTy yIIiH KadaTka
OerTik OeiceHl 3aTTap CHUSAKTHI SPTYPHl 3aTTapAbl aijay YCHIHBUIIBL beTTik OenceHni 3aTTap
dazaapanbik kepHeyni temenaereni [10]. 1970 xpuinan Gactam ayelp MyHail eHJipyae OeTTikK
OeJcenH Il 3aTTap bl MalaIany Typalibl XadapiaHabl. beTTik OenceH/ i 3aTTap TOpT TolKa OeiHe ],
aTam alTKaH/Ja aHUOHJIBIK, KATHOH[IBIK, HOHIBIK eMec, amborepusuiblk [11-12]. Alita keTy kepek,
Oertik Oencenai 3arrap acdanbTeHACPAIH TYpPJICHYIHE BIKIMAT €Tyl MYMKiH. OpTypii
TePMOJUHAMUKAIBIK >Karnaiinapaa achanpTeHACPAIH MOJEKYyIaapaiblK >KOHE MOJIEKYIallIiIiK
MiHE3-KYJIKbIH 3epTTey KaxkeT. MyHall eHAIpyAiH Oy-KbUTy 9IicTepi yuIiH 0a3 a3ipiey OoiibiHIIa
3epTreyiep Kyprizutyae. Tay >KbIHBICTapBIHBIH TYPIKOJIJIEKTOpIAp *oHE KaOaTTarbl *ardailiap,
coHJaii-aK OeTTiK OeJceH Il 3aTTap/bIH /103achl OJlap bl MaiAanaHy1a MaHbI3bl (akTopaap O0IbIT
tabbimanasl [13].

Cacaku xoHe T.0. sagd TEXHOJIOTUSACHIH KOJIJIaHy Ke31He OeTTIK OeICeH/ Il 3aTThl KOCY apKbLIbI
MyHait eHaipyaiH 16%-ra apTkanbiH aHbIKTa k1. [lIpuBacTaBa xoHe Oackanap Tay >KbIHBICTAPBIHBIH
CyJIaHYBIH ©3T€pTTI, Cy OTKI3TIIITITIH €I9yip TOMEHJIETIM, OeTTIK-OCJICeH/ Il 3aTTap/IbIH KOMETIMEH
MYHall TKI3TIIITIrH apTThIpasl. Ocklnaiiiia, onap ayslp MmyHait eHaipyai 20% - fa apTTeip/sl. backa
3epTTeyHIIepaiH eHOEKTEpIHIe YKcac HOTHKeIep aabiH bl [ 14-15].

by 3epTTey ruipoTepMUsIIBIK KaFAaiaa TYTKBIPIBIFBI )KOFApbl MYHAUIBIH O€TTIK OesceH i
3aTTapMEH e3apa dpeKeTTecyiH 3eprrel. bapiwik ceiHakTap peaktopaa 200°C temrepaTtypana Oyra
yIIbIpaFaH Ke3le Kabar jkarjaillapblH MMUTALMsUIAY YIIIH JKyprisinai. byn 3eprreyain Herisri
MakcaThl OeTTIK OeyiceH/l 3aTTapAblH PEAKTUBTUIIIH 3€pTTEY, TYTKBIPJIBIKTHI TOMEHIETY, MYHail
carachlH jKaKcapTy OOJIIbI.

Marepuannap. ['napoTepMusIbIK Karmaiia OeTTiK OeJCeHAl 3aTTapiblH ayblp MYHalMeH
03apa opeKeTTecyiH 3epTTey YIIiH amaibuiHCK KeH opHbIHBIH (Peceif) ThFbI3aprsr 0,9727 r/cm®
OONaTBIH MYHAi 3€pTTey HBICAHBI PETIHAC TaHAAIAbl. MyHaWIbIH cUMaTTamanapbl 1-kectene
KEJTIpUIreH.

Kecte 1 MyHaiiabiH GU3HKAIBIK-XUMHSJIBIK KaCHeTTepi

Kacwuerrepi, enmem Oipiiri MoHi
Ters3asiEst 20°C, kr / M 965
Tytkbipieirs 20°C, Mlla 3000
KyxkiprTig MaccansIk yneci, % 45
[TaitpIpmapapIH MaccalbIk yieci, % 28,0
AcdanpTTapapiH Maccanslk yieci, % 9,5
[Tapadunnig MaccanbIk yueci, % 1,4
HukenbaiH Mmaccanbik yneci, %o 0,002-0,008
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Honawik emec tumnreri 6eTTik Oenmcenai 3aTrtap petinae "sa-3" »xone "Biolub green" ("SBG")
Mapkaisl "Muppuko" MK KOMIaHHSCHIHBIH ©HEPKACINTIK YITUIEepl TaHAAIAbl. OTe ayblp MYHANIbI
TEPMUSIIBIK OHJICY koHE OHBIH SARA - 5koHE 3JIEMEHTTIK Tasiaysap.

Toxipubenep aBroknasta (Parr Instruments, AKII) 48 carar iminne 200°C temnepatypana
300 MuI CHIMBIMIIBUIBIKTA, KAOATTHIK JKaFaaiIapabsl MOCIbICY MaKCaThIHAA 0acTankbl KbICHIMBI 10
Oap xylene a3oT aljgay Ke3iHAe KYpri3iiai. ABTOKJIaBKa KelleCi KypaMHBIH KOCIHAChI KYKTEIIi:
myHait (69,97%), Oertik Oencenni 3at (0,03%) xone Cy (30%). MyHaiiablH TONTHIK KYpPaMbIH
anpIKTay YiIiH SARA Tanjay o/ici KOJIJaHbLIIbL.

bacrankbl MyHail MeH SKCIEpUMEHT OHIMAEpiHiH 3JIeMeHTTIK Kypambl (HNS-men) 1000°C
temneparypaga CHNS ananuzaTopbiHaa 1IMEKTI )KaFy apKbUIbI aHBIKTAJIIbI.

TYTKBIPIBIK ITEH PEOJIOTHUSIIBIK KUCHIKTApAbl aHbIKTay. TyTKbIpibIK "Fungilab" dhupmackiHbIH
"Alpha" cepusiibl aifHaIMalbl BUCKO3UMETPIH/IE OJIIICH I KYPBUIFBIHBIH JKYMBIC IPUHIUII aifHAITY
KBUTIAMIBIFBI OCPUITEH Ke3/1e CYHBIK YIITiIeri allHaIMallbl IITUHICTBIIH Oypaay MOMEHTIH eJIIIeyre
HET13/IeNITeH. ACIAITBIH OISy JTUANa30Hbl MITUHACIbI¢ OalIaHbICTBI op TYpIi 6onaasl 15 — 6 000
000 Mpa-c.HoTHXKENep >KOHE TalKbUlay. XHUMHSUIBIK Kypambl jKOHE 3JeMeHTTIK Tanaay. 200°C
JKOFapbl TemrepaTtypana 48 caraT O0HBI TEPMUSUIBIK OHIACYACH KEHiH OacTankpl ayblp MyHall MeH
yarinepai 3epTrey HoTuxenepi 1-cyperre xoHe 2-KecTeie KOPCEeTUIreH.
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Cyper. 1 - SARA-06a3 KaThICYbIMEH TEPMHSUIBIK OHJICYACH KEHiHT1 OacTankpl MyHail MeH
yiariiepai tannay. 1-KaHBIKKaH KeMIPCYTEeKTep, 2-XOUl HICTI KeMmipcyTekTep, 3-maiibipiap, 4-
acdanbTeHep; a-6acranksl MmyHaii, 60-My#naii+bb3 "SBG", B - Mynaii +bb3"SA-3"

Kecre 2 bactankbl MyHaii/ibl 3J1EMEHTTIK TAJAay HITHKeJIePi :KIHE IKCIIEPUMEHTTepieH
Keifin

DJIEMEHTTIK Tanay, Mac.%
Bacranksr C H N S O H/C
MyHai 79,01 8,74 0,45 4,85 5,85 1,32
Mymnaii+bb3 82,62 11,60 0,00 4,78 0,99 1,67
«SBG»
Mymnaii+bb3 66,14 15,64 0,00 3,58 14,64 2,82
«SA-3»

Hotuxenep. SARA-tannay HoTwkenepli OOHBIHIIA MyHaWIbIH OacTankel —YiATiCIMEH
CaJIBICTHIPFaH/Ia KaHBIKKAH KOMIPCYTEKTEP KYPaMbBIHBIH apTysl Tipkenal. "SA-3" 6a3 malganaHran
Ke3J1e KaHbIKKaH KeMIpCyTeKTep liH MeJiepi 6actanksl yirire Kaparania 20% - ra apThIk, an "SBG"
0a3 Oap MyHa#l yATICIHIE Ma3MYHBI ©3T€preH JKOK. XOII HicTi kemipcyTekTepain Memmepi "SBG"
Kockannaa 19%-ra, an "SA-3" xkockanga 10% - ra alitapnbikraif ecti. Connaii-ak, 6acTanksl yirire
KaTBICTHI ac(haIbTeHIEp MEH IalbIpIap/IblH apaKaTbIHACKIHBIH TOMCH/ICYIH aTamn ©TKEH koH. "SA-
3" GerTik Oencen i 3at yaricine maiisip memmepi 27% - Fa, an "SBG" 6ertik Oencenai 3at yiricinae
17% - ra azaitnpl. AcanbT Kypambl ga antapibikTail e3repai, "SA-3" kocwuran yiri 12% - ra, an
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"SBG" kocbutranna 9% - ¥a ToMeHaei. AJIBIHFAaH MOJIIMETTEPTe CYHEeHE OTBIPHIN, TalJJaHAThIH 0a3
acaJbTeH arperaTTapblHAaFrbl MOJIEKYJIaapallblK ©3apa OpPEKETTECY/IH JJICipeyiHe BIKIAl €Te/l,
OCBUTAMIIA OJAPIbIH THIPOTEPMUSUIBIK TYPJICHYIHE BIKIAJ eTei ien OoynkayFa 0oJabl.

DJNeMEeHTTIK Tanjgay HOTHKenepi OolbIHIIa OeTTiK OeceH 1l 3aTTap bIKIaJ eTe/l Aem OonKayra
Ooomanel C-S  OaiiaHBICTapbIHBIH OY3BUIYBI, OCBUIAWIIA MYHAWJIBIH KYPaMBIHIAFbl KYKIPT
KOHIIGHTpaUusAChIH ToMeHzaereni. CyTeKTiH KeMipTEeKKe KaThIHAChl OacTamkbpl MyHail yiTriciHe
KaTbIcThl "SA-3" OeTTik OeJICeH/ Il 3aT KOCBUIFAaH YIITiJIe alTapJIbIKTal apTajbl.

JIMHAMHKAJIBIK TYTKBIPIBIKTBI oIey. TYTKBIPIBIK-ayblp MYHAHIBIH MaHbI3/Ibl CHITATTAMACHI.
2-cyperte "SA-3" sxone "SBG"OGeTTik OenceH Il 3aTTapIblH KaThICYbIMEH SKCIICPUMEHTTEpre JeHiH
’KOHE OJJaH KeWiH MYHAMIBIH TYTKBIPIIBIFBIH OJIIICY HOTH)KEIEePl KOPCETIITeH.
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JKBLTRBITY RBLIZAMIBIFBL, -1

Cyper. 2 - ToxipubenepaeH keiiin bb3 kocbutran 6acTankbl MyHaiabIH skoHe yirinep iy 20°C
KE31HJIeT1 TUHAMMKAIBIK TYTKBIPJBIFBL: A - OacTankel MyHail, 6 - MyHnaii+bb3 "SBG", B-MyHnait
+bB3 "SA-3".

KopbITbIHABI. 3epTTey HOTWXKENEpl peaklus]iaH KeiiH ayblp MyHaiifra OeTTiK OeiceHml
3aTTapAbl KOCKaHHAH KeWiH aKBaTepMOJM3 TYTKBIPJIBIFBI aWTapibIKTail TeMeHaendl, Oy
actanpTTap/AbIH KONBLUTYbIHA OaliaHbICThl. JKaHanaH maiina 00IFaH TOMEH MOJIEKYJIabl KAaHBIKKAH
’KOHE XOIII HiCTI KeMipcyTekTep Oekitineni. bacrankbl MyHaipiH 20°C THHAMMKAIBIK TYTKBIPIIBIFBI
1,3 ¢* capicy xpimpamasFsEaa 3000 mIla-c Kypaiinsl. AKBaTepMONN3 peaKusAChl OTKEHHEH KeHiH
ayblp myHaiira "SBG" Bb3 kockanma TyTKeIpibik 22%-ra, an "SA - 3" Bb3 kockanna-30% - ra
TeMeH el 1. by O6erTik Oenceni 3aTTapabiH achanbTeH I TYPJICHIIPY IopekKeciHe alTapIbIKTai
ocep eTyl MYMKIH ekeHiH kepceresi. KaOaT sxkarmaiiblHaa MyHalIbIH MOJIEKYJIAIBIK KYPBIIBIMbIHA
ocep eTy YIIiH 0eTTik OenceH i 3aTTapabl KOJIAaHy a3 3epTTeNreH KyObUIbIC OOJIBIT TaObIIa bl
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NPUMEHEHUWE ITIOBEPXHOCTHO-AKTUBHBIX BEHIECTB JIs1 IOBBIINEHU A
IOOEKTUBHOCTU TEPMUUYECKOM OBPABOTKHU TSAKEJIOH HE®THU ITAPOM
ITPU TEMITIEPATYPE 200°C
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3aKOHOMEPHOCTH TPEBpALCHUs] HEPTH B TUAPOTEPMANIBHBIX YCIOBHSX. B kKauecTBe 00BEKTOB MCCie0BaHUS BEIOpaHa
nedTh mioTHOCTEIO 0,9727 T/cM3. YeTanoBneHo, uto BBeienne ITAB CHMKAET cO/lEpKaHUE CMOJIUCTBIX ac(aabTEHOB B
pe3ynbTare MEeNTH3UPYIOMIEro NeWCTBHs Ha ac(aibTeHOBBIE arperatbl. B pesynbrare OoJiblliee KOJIMYECTBO YIIEpOJ-
reTepoaTOMHBIX CBsi3eil B acaibTeHaX BOBIJICKACTCS B IPOLECCH JECTPYKTHBHOTO ruapuposanus. [lo pesynbraTtam
SARA- u xpomaro-Macc-CleKTpajIbHOT0 aHaJIu3a HaOJIoAaeTcss U3MEHEHHE MacCOBBIX Joyeil kaxaol ¢pakimu. [Ipu
ncnons3oBanun [IAB "SA-3" conmepxaHne HaCBHIIEHHBIX YTIIeBOI0po0B Ha 20 % BHIIIE, YeM B UCXOIHOM 0o0OpasIe, B
TO BpeMs Kak B oOpasiie HepTu ¢ IIAB "SBG" conmepxanne mpakTidecku He n3Mensercs. ComepxaHne apoMaTHIECKUX
YTJIEBOJIOPOIOB 3HAYUTEIHHO YBEIUUMIOCH TpH fobasienun "SBG" wa 19 %, a npu nobasnennn "SA-3" na 10 %, uto
00yCIJIOBIICHO BHOBb 00Pa30BaBIIMMUCS HU3KOMOJIECKYJIIPHBIMU HACBHIIICHHBIMHE M aPOMaTHIECKUMH YTIICBOAOPOJAMHU.
Copeprxanue acGarbTCHOB TaK)Ke 3HAYUTEIHHO H3MEHIIIOCH, 00paser ¢ qobasneHneM "SA-3" moka3an cHKeHne Ha 12
%, a ¢ nobasnernem "Biolub green” - Ha 9 % 1O OTHOLIEHNUIO K HCXOAHOMY Maciy. JlnHaMu4ecKast BI3KOCTh HCXOTHOTO
Macina npu 20°C coctasisier 3000 mITa-c npu ckopoctu casura 1,3 c-1. Ilpu ucnonszoBanuu HenonoreHusix [TAB T'K
"Muppuko" tuna "Biolub green" mocine npoBeieHHsT SKCIIEPUMEHTOB BSI3KOCTh CHIKaeTcst Ha 22%, a mpu 100aBieHun
I[TAB "SA-3" na 30%. Wcnons3oBanue [TAB mpu pa3paboTke MECTOPOKACHHH TsDKEN0H HedTH NapoTeIuIOBBIMH
METO/IaMH TT03BOJIHUT ITOBBICUTH KOA(DQHUIIMEHT N3BJIeYEHUs HEPTH.

Karouesnbie cioBa: I[IAB, Tsbkenas HedTh, acaiabTeHbl, TepMUUecKas 00pabOTKa, MOBBINICHUE HEPTEOTIauH
ITaCTOB, BA3KOCTb.

APPLICATION OF SURFACTANTS TO IMPROVE THE EFFICIENCY OF THERMAL
TREATMENT OF HEAVY CRUDE OIL WITH STEAM AT 200°C
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Abstract. In the presented work influence of surfactants on of the oil transformation regularities in hydrothermal
conditions was studied. The oil with density 0,9727 g/cm? was chosen as objects of research. It has been established that
the introduction of surfactants reduces the content of resinous asphaltenes as a result of peptizing action on asphaltene
aggregates. As a result, more carbon-heteroatom bonds in asphaltenes are involved in the processes of destructive
hydrogenation. According to the results of SARA - and chromato-mass-spectral analysis, a change of mass fractions of
each fraction is observed. When using the surfactant "SA-3" the content of saturated hydrocarbons is 20% higher than in
the original sample, while in the oil sample with the surfactant "SBG" the content is almost unchanged. The content of
aromatic hydrocarbons increased significantly with the addition of "SBG" by 19%, and with the addition of "SA-3" by
10%, which is due to the newly formed low molecular weight saturated and aromatic hydrocarbons. Asphaltene content
also changed significantly, the sample with the addition of "SA-3" showed a decrease of 12% and with the addition of
"Biolub green" a decrease of 9% relative to the original oil. The dynamic viscosity at 20°C of the original oil is 3000
mPa-s at a shear rate of 1.3 s-1. When using non-ionic surfactants of GK "Mirrico” of "Biolub green" type after the
experiments, the viscosity decreases by 22%, and when adding "SA-3" surfactants by 30%. The use of surfactants in the
development of heavy oil fields by steam-heat methods will increase the oil recovery factor.

Key words: surfactants, heavy oil, asphaltenes, heat treatment, enhanced oil recovery, viscosity.
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KEGOC» KOMIIAHUSACBIHIA OHIIPICTIK JKAPAKATTAHY IBIH AJUIBIH AJTY T
TAJIJIAY

KA3ATAYEB B.H.""*', KOdKAMYPATOBA JL.LK."*,
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Anparna. byn makamama «KEGOC» koMmaHHWACHIHOA OHIIPICTIK »XapaKaTTaHYIOBIH alAbIH axy Moceneci
KapacThIPBUIAIBL. ABTOPIIAp Ka3ipri KaFmaiiapl Talaiab! )KoHe eHOCKTI KopFayabl 0acKapy KyHeciH kakcapTy OOMbIHIIA
©3 YCHIHBICTapBIH YCHIHA/IBL.

Herisri Ha3ap 3JI€KTp TOTBIHBIH, >JIEKTPOMArHUTTIK OPICTIH, 3JEKTP IOFACHIHBIH JKOHE CTATHKAJBIK 3JIEKTP
TOTHIHBIH 9CEPiHEH KOpFay IIapaapblH KAMTHTBIH 3JIEKTp Kayilci3AiriHe ayaapbuiafel. Makanazia agaM ar3achlHIArbl
TOKTBIH C€H KOII TapaJIFaH KOJIaphl XKOHE JJICKTP SHEPTUACHIHBIH aF3ara dcepi TYypaibl MAJIIMETTEpP KEITipLUIreH.

«KEGOC)» xoMnaHusChl Kayinci3ik NeH TUTUEHA TalanTapblHa COHKec KeJIETIH eHOeK KarnaiaapblH kKacayra
YMTBUIaJbl JKOHE 3aMaHayd TEXHOJOTWsUIAp/pl MaiianaHa OTHIPBIN XOHE Oapiiblk MyAJeNl Tapanrtap YIIiH ©31HiH
KYHIBUIBIFBIH apTTBIPYFa YMTBUIA OTHIPbIN, OenceHal namyna. Kommanust coHpmaif-ak SHeprusi THIMIUIINT MeH
SKOJIOTHSUIBIK OaFiapiaMaHbl apTThIpy OolbIHIIA jkoOaiap/bl iCKe achlpa OTBIPHIIN, AJIEYMETTIK jKayalKepIIiTiKIeH
OenceH i aHaJbICAbI.

ABTopnap eHOeKTi KOpFay MEeH OHAIPICTIK Kayilci3MiKKe epeKiie Ha3ap ayaapansl. Atam alTKaHaa, oap Kayirncis
eHOCeK J>KariaillapelH JKacay, >XapakaTTaHyIbl a3aiiTy, OHAIPICTIK >XOHE CAaHWTAapJIBIK-TYPMBICTBIK >Kardaiiapsl
KaKcapTy, COH/Iali-aK 3UsH/IBI )KOHE KOJIAChI3 (haKTOpIapIbIH 9CepiH a3aiiTy KaKeTTUIriH atan kepeeteni. byn typreina
KOMITAaHMSIHBIH OapIblK KYpPBUIBIMIBIK OesiMInesiepi MEH EHIIUIeC YHbIMIapbhlH KAMTHTBIH JICHCAYJBIK IIEH EHOEK
Kayinci3airia 6ackapy *KyHeciH KOJJaHy Typasbl al ThUTA IBL.

KayincizmikTiH MiHe3-KYIBIK ayauTiH Kyprizy sxoHe ISO 45001 xasbikapajiblK CTaHIAPThIHA COMKec Kociou
Kayilci3miK JKOHE JICHCAyNbIK cakTay MeHemkMeHTI xyieci Ooiibiama «KEGOC» AK OarmapiamachiH iCKe achIpy
MaHpbI3/Ibl acrekT Ooubin TaObuiaabl. CoHpaii-ak, KbI3METKEpIep/i Kbl CalbIHFBI JKOHE ayBICHIMJIBIK MEJHIIMHAIBIK
TEKCEpPYAEH OTKi3y )KOHE KOMNAHWSHBIH op (UIHajbiHIa €HOEKTI Kopray OOWBbIHIIA apHaibl KbI3METTEepIiH OOysl
Typajbl alThLIA/bL.

Makasiaza eHIipiCTIK KapaKaTTaHy Ikl TalJay HOTHKEIEPl TAKbUIAHAIbI )KOHE €HOCKTI KOpFay )KOHE OHIIPICTIK
Kayinci3mik canachiHa OapbIHIIa THIMIUTIKKE KOJ )KeTKi3y YIIiH ToyeKenaepai 0ackapy KyHeciH YHEMI KeTUIAipy KoHe
WHHOBAIVSUIBIK, TOCUTACPl €HT13Y KaXKETTLIIT Typalbl KOPBITBHIHIIBI Kacaaabl..

Tyiiinai ce3mep: xapakar, anabH any, DISKTp Kayilci3airi, eH0ek, kayincizmik, ayaur, KEGOC, kayinci3mix.

DNeKTp Kayinci3airi — OyJ1 2JIeKTP TOTBIHBIH, 3JIEKTPOMAarHUTTIK ©PICTiH, 3JEKTP TOFACHIHBIH
’KOHE CTATUKAJIBIK SJICKTP TOTBIH KOCA aJIFaH/1a, aIaMIbl DJIEKTP TOTBIHBIH KayilTi 9CepiHEH KOpFayFra
OarbITTaJIFaH IIapaiap KemeHi.

DNeKTp TOTHIHBIH aJlaM aFr3acblHa 9CEPIHIH CaIapbIH MbIHAJIApFa 0eJryre 00Iabl scepeinikmi
AKOHE Jfcannbl.

XKeprinikti kapakaTTapra KyHiK, 3JIEKTp Oenriiepi CUSKThI XKEPruliKTi KapakaTTap >KaTajbl,
AJIEKTPOMETAIUIN3ALUS Tepl )KOHE MEXaHUKANBIK jkapakarrap. JKaimsl skapakarrap, 3 Ke3erinjie,
OMIpJIIK MaHBI3/1bl OPTaHap/IbIH KYMBICHIH OY3Y apKblIbl OYKLI JeHere acep eteni [1].

Kecte 1. A)IaM ar3aCbIHAArbl €H KOII TapajJraH TOK XXOJAaPbIHBIH CHUIIATTaMaChl

AFBIMIBIK Bbepinren Tok Ecinen Bykin neHe apKpUTbI OTETIH YKAITBI
KOJI JKOJIBIHBIH Maijla | TaHFaHaap, % | TOKTBIH )KYPEKTEH OTETIH TOKTHIH MaHI1, %o
6oy xwuiiniri, %
Kou-xou 40 83 3,3
OH KoII-asK 20 87 6,7
CoI1 KoJT-asiK 17 80 3,7
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AsK-asiK 6 15 0,4

Bac-asx 5 88 6,8
Bbac-konnap 4 92 7,0

Osrenepi 8 65 -

Kazakcran PecnyOnmkaceibiy 1995 sxpurebl 30 KpIpkyiekTeri KoHCTUTYHUMSCHIHBIH 24-
0aObIHBIH 2-TapMaFblHA COWKEC OpKIMHIH KayilCI3JiK IEH TWTMeHa TajlanTapblHa cail eHOeK
KaFJaiIapblH )Kacayra KYKbIFBI 0ap.

Kazakhstan Electricity Grid Operating Company (KEGOC) y3mik onemaik KOMITaHHsIIap
JeHreHiH/e CeHIMIUTIK IeH THIMIUTIKTI KOPCETETIH KeTeKII YHbIMAapIbIH Oipi 00BN TaObLIa kL.
«KEGOC» 6apabIk My e TapanTap YIIiH ©31HiH KYHABUIBIFBIH YAkl apTThIpyFa YMThUTaabl. O
YIIIH KOMITaHUsI O3BIK TEXHOJOTHUSIIAPIBl KOJJIaHA OTBIPBIN, ¥JITTHIK JIEKTP JKEJICIH JaMBITy/a.
Conpaii-ak, «KEGOC» TpaH3UTTIK OHE SKCIOPTTHIK QJIEyeTTI iCKe achlpy YIIIH JKaraai kacay
’KOHE KOPIOPATHUBTIK JICYETTI apTTHIPY OOMBIHINA KYMBIC 1CTEI/Ii. aJIeyMETTIK jKayankepiiiik [1].

KoMmnaHusHbIH MUCCHUSICHI

KoMIaHusSHBIH KBI3METI TEXHUKAIIBIK, 3KOHOMHUKAIBIK KOHE IKOJIOTHSITBIK

calajapJarbl 3aMaHayH ChIH-KaTepyiepre CoWKec, COHJail-ak KociOu Kayimnci3liK MeH
JICHCAYJIBIK CaKTay CTaHIapTTapblH €cKepe OThIphIN, KazakcraHHbIH bipTyTrac »HEpreTHKAIBIK
KYHECIHIH CEHIM/1 )KYMBICBIH KoHE THIM/II JaMYbIH KAMTaMachl3 eTyre OarbiTTasFaH [3].

EnOexTi Kopray >KoHe OHIIPICTIK KayilCi3miK

Kommnanusi eHOekTi Kopray MeH OHMAIPICTIK Kayimnci3fikke Keml KkeHin Oenemi. EHOek
KayiIci3AiriH KaMTaMachl3 €Ty )KoHE KbI3METKePIIePAiH IeHCAYIIBIFbIHA KAMKOPIIBIK JKacay KOMITaHUs
KBI3METIHIH 0achIM OaFbITTaphbl OOJIBIN TAOBLIABI.

O yuriH KoMIaHus Kayirci3 eHOeK KardaiyiapblH Kacay, TEXHOJOTHSUTBIK OMEPaIHsIIap IbI
OpBIHJIAy Ke3iHAE >KapakaTTaHyAbl a3aiiTy, KbI3METKepJiepAiH OHIIPICTIK >KOHE CAHHUTAPIbIK-
TYPMBICTHIK KaFJaiJIapblH JKaKCcapTy, COHIAi-aK 3USHIBI JKOHE KOJANCHI3 (DaKTOpIIapAbIH dCepiH
a3aiTy OOMBIHIIIA YHEMI sKyMbIC icTeitni [2].

2020 >KbUTbI KOMIAHUSHBIH (QUIHATIAPBIH/A KAYITCI3AIKTIH MIHE3-KYJIBIK ayIuTI KYPri3uil.
Conpaii-ak, «KEGOC» AK-upiH ISO 45001 xambikapanblk cTraHgapThiHa colikec 2020 sxpuiFa
apHaJFaH KOCINTIK KayllCIi3[iK JKOHE JEHCAyJblK CaKTay MEHEKMEHTI yileci OoiiblHIIa
OarapiamMachl Xy3ere achbIpsuIas! [4].

CoHbIMEH KaTap, KOMITaHUS KbI3METKEPIIEP1 )BT CABIHFBI )KOHE aYBICHIM aJIJTbI METHITHHAITBIK
TeKcepyep.

JKyMbIciIbIIap caHsl.

4820 +
4800 -
4780 -
4760 -
4740 - ‘
4720 ~+
4700 +

4680 Y
2018 rog 2019 rog 2020 rog

Cyper 1. [lepcoHanaplH TUHAMHKACHI

«KEGOC» AK-HbIH 2019-2022 xpU1apFa apHaJIFaH KaJpJIblK casicaTblH, COHJIali-aK KOpIIaraH
OpPTaHbl KOpFay, SHEPIUsIHbl YHEMJCY JKOHE KOpILIaraH OpTaHbl KOpFay »KOHIHJErl ic-IIapanap/sl
Ky3ere acplpy IIeHOepiHIe SHEeprus TUIMAUITIH apTThIPY JKoHE OKOJOTHUIBIK OargapiaMa
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OOMBIHIIIA TYPII ic-mIapanap eTKiziimi [2].

«KEGOC» AK-HBIH KaJpibIK dJeyeTi KOMITAHUSHBIH TaOBICThI JAMYBIH aHBIKTAWTHIH HET13r1
cTpaTerusiblK (akTop Oombin TaObUIanbl. Kaap cascaThblHBIH MaHBI3AbI KOPCETKIIITEPI HWHIEKC
00BN TaObUIAABI TAPTHIMIBLIBIKTAP MIEPCOHAT JKOHE AJICYMETTIK TYPAKThUIBIK HHICKCI.

2020 xpUTbl OYJI MHACKCTEPAIH MOHJIEP]1 OCTI: MHACKC TapTHIMIABLUIBIKTAP MEPCOHAIIBIH YIIeci
90%—npl1, an aMeyMeTTIK TYpaKThUIBIK HHAEKCT 91%-ab1 Kypanbl. 2019 kbutbl OyJ1 KepceTKimTep
colikecine 74 >xoHe 90 maibI3apl Kypaibl.

WNunexcrepiiH ocyl KOMITAHUSIAFBl KOJIAWIBI QJIEYMETTIK OpPTa MEH TaOBICTBI QJICYMETTIK
casicaTThl KOpceTe/.

2021 bUThl €HOEKTI KOPFay bl 0acKapy KYHECiH KETUIIIpy MaKcaThIHAa €HOSK KayincCi3airin
apTTHIPY KOHE OHJIIPICTET1 OJIIM—XKITIM/II HOJITE JICHIH TOMEHIETY MaKcaThl KOWbUIIbI[4].

«KEGOC» AK-HBIH 0omaH opi Jamybl KOPHOPATHBTIK OacKapynbl *oHE €HOCKTI Kopray
KYHeCIH KeTUIIIpy, COHAai-aK kocnapiaap MeH OaFaapiaManapra colikec KOMIaHHUSIHBIH KOpIIaraH
OpTaHBbI KOpFayFa KayalKepIIUIriH apTThIpy apKbUIBI KAMTaMachl3 €TUIETIH 00Jabl.

2007 xeuigan 6actan «KEGOC» AK-na KomuccusiHblH AeMeyIITiK YHbIMAaphl KOMUTETIHIH
MOJIeTIbICpiHE HETI3/IeNITeH ToyeKeIep/Ii 0ackapy sKyheci COTTI KOJIaHbUTbIN Kenemi Tpenseiaig —
COSO ERM "¥iibIMHBIH ToyeKeniepid 6ackapy. MaTerpanusiuianran moaens" xoHe «AK tamantapsl
«Campyk-KasbiHay.

Toyekenaepai 6ackapyablH OyJ1 KOPHOPATUBTIK Kyieci KOPIOpaTUBTIK OacKapyAblH HETi3ri
aneMeHTi Oonbinl TaObutaabl. On TOyeKeNnAepAl YakThUIB aHBIKTAyFa, OJIapIbl Oaranayra jKOHE
onmapael Oackapy OoifblHINA Imapanap KaObuinayra MyMmkinmik Oepeni. byn «KEGOC» AK-HbIH
CTPATETHSUIBIK JKOHE OINEPalMsUIBIK MakKcaTTapblHA KOJI JKETKI3yre TOyeKeNJepAiH Kepi ocepiH
0os1bpIpMayFa KOMEKTece .

blkruman toyekennepai 6onapipmay yurin «KKEGOCy» AK-na GipkaTap ic-1mapanap eTKi3inemai:

- OacuibUIap MEH eHOeK Kayilci3iri MeH eHOeKTI KOopFayFa »ayanTbl TYJIFajiap YIIiH OKbITY
YUBIMIIACTHIPBLITAIBI,

- XKYpri3yllijep KUbIH JKafainapia KeJikTi Kayinciz 6ackapyra yiperiieni,

- KOT ¢unmmanmapel yIIiH KbI3METKEpJIEpAl Kayllicl3 JKYMBIC OICTepiHE YHpeTeTiH
OeifHepOIUKTEp MEH CIIaiITap yKacalbll, TapaTbLIAbL.;

- Kyprisutyae OelHeTipkey KayllCi3JlIK TE€XHHMKAachl MEH €HOEKTI KOpFaynblH OY3bLITybIH
aHBIKTAY YIIIH JKeJe]l KOMMYTalusIap MeH KOHeY )KYMBICTapbIH KYPTri3y Mpoleci;

- OoJaiiakTa aHBIKTAJIFAH OY3YIIBUIBIKTAP 6l O0JIIBIpMay OOMBIHINIA TIapajap 931pJICHY/IE;

- OY3YUIBIIBIKTApAbl aHBIKTAy MaKCaTbIHAA JJIEKTP JKEIUIePiHIH TEeXHHUKANBIK Kai-KyiiHe,
naiganaHblUTyblH YHBIMIACTBIpYFa, €HOEKTI KOpFayFa >KOHE OpT KayllCi3AiriHe TeKcepynep
KYprizijeni;

- (Qumanaapaarbl eHAIPICTIK OOBEKTUIEpAl aTrTecTaTTaylbl MaMaHIaHAbIPbUIFAH YWbIM
Kyprizeni;

- OHEPKOCIMNTIK KAyINCI3IK KoHE €HOEKTI KOpFay cajlaChIHAAFbl MIETENIIK JKOHE OTaHJIBIK
KOMITaHUSIJTAP/IbIH O3BIK TOXKiprOesepi 3epTTeNill, TalgaHa k.

Kazakcran PecnyGnukachlHbIH 3aHHaAMacblHA COMKEC KbI3METKEpIIep OHIIPICTEr] jKa3aTabIM
OKUFanapJaH CaKTaHIbIPbLUIyFa THIC.

Kayinciznik meH eHOekTi Koprayabl kamtamachiz ety ymiH «KEGOC» AK-ubIH op0ip
dbunuaneiHIa apHaibl KbI3METTep KypbULabl. Onap eHOek Kayirlci3airi xoHe eHOeKTI Kopray
CaJTaChIHJIaFbl HOPMATHBTIK KYKBIKTHIK aKTiJIePiH CAKTATybIH YHBIMIACTHIPAIbI )KOHE OaKbLIANIbI.

Enbex Kayincizairi skarnaiyiapbIH KakcapTy YIIIH CEpIKTECTIKTep MeH (uiManiapia Tere-
TEHJIK HETI31HJEe XYMbIC Oepyllijiep MEH >KYMBICHIbIIAp OKUIACPIHIH KaThICYbIMEH OHJIPICTIK
KeHecTep Kypbulnel. KocimopeiHIa TaralibIHAANFaH TEXHUKAIBIK HWHCIEKTOpJIAp KYMBIC
OpBIHAAPBIHIAFBl €HOCK JKaFAaiIapbiH, KayIICi3 iriH )KOHe eHOCKTI KOpFayabl TEKCEPYre KaThICaIbl.

OHIIPICTIK KeHEC KbI3METKEPIIEpAiH eHOCK KayilcCi3airi xoHe eHOeKTI KOopFay KaraaiaapblH
YKAKCapTy JKOHIHJET1 YCHIHBICTAPBIH TOKCAHBIHA KeMiHIe Oip peT Kapaiapl. Tankpliay HOTHKEIEPI
OolibIHIIIa MIHAETTI TYpAE OPBIHAANATHIH ic-IIapanap d3ipJieHe .

JKb11 calibIH )KYMBIC OpBIHAAPBIHIA TOYEKEIACP/ll COMKECTCHIIPY kKoHe Oarajay »Kyprizuiel.
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ATBIHFaH MOIMETTEP HETI31HJE TOyeKeNJIep Ti3LIiMi jKacallaJbl KoHE OJapibl a3alTy IIapajapsbl
o3ipJIeHe .

Kommanust Kp3MeTKepiepi €HOCK Kayinci3miri »KoHe eHOEKTI Kopray OOWBbIHIIA MiHACTTI
OKyJaH KeMiHJle yII kbuiga Oip per eteni. CoHmaii-aK oyiap AJIEKTP SHEPreTUKACHI CallaChIHIAFbI
HOPMATHBTIK KYKBIKTHIK aKTUIep i 011y OOHBIHIIA OUTIKTUTIK TEKCEPYyJIEepiHEH OTeIi.

«KEGOC» AK-ma kayimnciz eHOeKk »arqailapelH YHBIMIACTBIPY JCHTEWiH Oaranay YIIiH
koddurment konmmanwsuianael Lost Time Injury Frequency Rate (LTIFR), onm enOekke yakpITiia
’KapaMChI3IbIKIIEH OalIaHbICThl >KapaKaTTap/blH, COHBIH IMIIHAE >KYMbICKa OalIaHBICTBI ©JiM-
XKITIMHIH KUUTITiH KOPCETE 1.

OneMaik Taxipubene Oy kod(h(UIHEHT eHOEKTI KOpray j>KOHE ©OHEpPKICINTIK Kayinci3zik
CaJlachIHJIaFbl KOMITAHUSIIAP KYMBICBIHBIH THIMAUIITIHIH HET13T1 KepceTKimi 060bim Tadbuiaasl. O
KOMITAHUSAFbl JKYMBIC ICTET€H JKaIIMbl JKYMBIC YaKbIThIHA OallIaHBICTBI JKOFAIFaH IKYMBIC
yakbITIHBIH (LTI) canbl peringe ecenteneni (Work Hours, WH), sxone 1 Muimmon ajgam-caratka
HOpMAaJIaHFaH.

Karapnarel KpI3METKepJieplieH Oacrtamn TOI-MEHEDKepIiepre JeiiH KOMIAHHSHBIH OapiibiK
KBI3METKEpJIepiHiH OipJIeCKeH KYII-KITepiHiH, COHJIal-aK Kayilci3 eHOeK KaFJaiIapblH KaKCapTy
KOHIHJIET] iC-IIapanap/AblH apKachlHIa KOMIIAHUS JKapaKaTTaHyIbIH "HONMIK" JeHrediHe Kol
xerkizmi. 2020 sxputel LTIFR moni 0-mi Kypansl, OyJ1 KOMIIaHUSI KbI3METKEPJIEPIHIH JKYMBICHIHA
OaiJIaHBICTHI OJIIM-KITIM MEH KapaKaTTap/IblH KOKTHIFBIH KOPCETEI].

Kecre 2. EHOek Kayinci3airi xoHe eHOEKTI KOpray KepceTKimTepi

Ne ATaysl 2018 x. 2019 x. 2020 x.
LTIFR 0,29 0 0

2 OHipicTiK ~ )KapakarTamy 0,07 0 0
Kod(purmenTi

3 AnaM oiMiHE OKEll COKKAaH
’KazaTalbIM OKHUFaJIap IbIH 0,25 0 0
KHUUTIK KO3pPULIMEeHTI

4 JKazaraitbim OKHFaJIap
caJlapblHaH 3ap/all MEeKKEeH1ep 1 0 0
CaHEbI, a7aM

5 AK xone TK canacweiHia OKbITY
HKOHE IKATTHIKTBIPY OoiibIHIIIA 97 48 46
OTKI3LITCH ic-Tapanap/bH
CaHbI

Ocpuraiitra, «Kasmynaiiraz» AK KEGOCy eniMi3iH manFaid )koHE XallKbl a3 ayAaHIapbiH
KOCa aJIFaH/a, XaJIbIKThI canaibl KbI3METTEPMEH KaMTaMachl3 €Ty YIIiH XKYMBIC icTeni[4].

DNEeKTp SHEPreTHUKAChIHBIH CTpaTeTUsUIbIK JaMybl YIIIH Y3aK Mep3iMal INepcreKTHBada
OHJIIPICTIK KyaTTap/bl OpHAJIACTHIPY, SKOHOMUKAHBI YHBIMJIACTHIPY JKOHE JICHCAYJBIK CaKTay >KOHE
KYKBIK KOpFay OpraHjiapbl CUSKTbI MEMJIEKETTIK OpraHJap/blH MYMKIHAIKTEPIH €CKEePY MaHbI3/IbI.
bynan ©Oacka, Kasakcran PecmyOnukacblHBIH OpacaH 30p ayMaKTapblH THIMIIpEK MaiinanaHyra
MYMKIHJIK O€peTiH KbI3MET KOpCETYIH Ka3ipri HapbIKTapblH KEHEUTY/1 KoHE jKaHaJapblH KYPYAbl
)Kocrapiay Kaxer [5].

DNEeKTp SHEpPreTUKachl €1 ayMarblHbIH OaillaHBICBIH KaMTaMmachl3 €TYAIH OHTAMJIbl KypaJibl
OonFaHIBIKTAH, LIajFail aylaHAapibl, Kajanxapabl KoHe Oacka enJii MEKEHIEepAl AAMBITY OCHI
KYHEHIH MYMKIHJIKTepiH eckepyl kepek. Kananap MeH aiimMakTap/pl JaMbITy OaFaapiaMachl el
SHEPreTUKAIBIK QJICYETiH JaMBITYIBIH MEMIICKETTIK CasicaTbIHA COMKEC KaIbINTACThIPBLIATHIH 3JICKTP
SHEPTETUKACKHIH IAMBITY CTPATETHSCHIMEH KEJICITyl KEPEK.

EnOex Kayimnci3mirii KamMTamachl3 €Ty KOHE KbI3METKEpJICepIiH JEHCAYNbIFbIH cakray «AK
KEGOC» 6aceiMabikTapsl Ooubill TaObuIanbpl. KoMmanus Kayimnci3 eHOeK jkaFaaiiapblH jkacay,
KapakaTTaHy[bl a3alTy, OHIIPICTIK KOHE CAHUTAPIBIK-TYPMBICTHIK KaFJaiIapabl >Kakcapry,

52



K.)Ky06anoB aTeiHIarbl AKTe0€ OHIpIIK YHUBEPCUTETiHIH Xabapmibichl, Ne3 (77), kpipkyiiek 2024
Texuukansik FeuibIMaap-Texuuueckre Hayku-Technical sciences

3HUSH/IBI )KOHE KOJIaiChI3 paKTOpIapbIH 9CepiH a3aiTy OOMbIHIIA YHEMI KyMbIC icTeimi [1].

KoMmmanusiza OapiblK KYPBUIBIMIBIK O6JiMINeNep MEH CHIIUIEC YHBIMAApAbl KaMTHTHIH
JICHCAYJIBIK CaKTay KoHe €HOEK Kayilci3airin 6ackapy Kyieci skyMmbic icTeiiai. OHbIH MaKcaTbl —
eHOeK Kayimci3firi >koHe eHOCKTI KOpFay CallaChIHIAFbl HOTIDKEIUTIKTI KaMTaMachl3 €Ty JKOHE
KOPCETKIITEP/Il )KaKCcapTy, COHJIali-aK KbI3METTiH €PEKIIeTirine 0aiIaHbICThI TOYEKeIIepAl OacKkapy
koMraHusuiap. JKbIT caiiblH KaXeTT1 ic-mapajap/bl, MIBIFBIHAAPILI JKOHE OJApIbl OPBIHIAY
Mep3iMJIEpIH alKbIHAAWTBIH €HOEK Kayilci3/iri )oHe e€HOCKTI Kopray cajlachIHIaFbl OaraapiiaMa
KaJIbINTaCThIpbUTAbI [3].

Kommanust xanblKapajblK CTaHAAPTTPFA COMKECTIK CepTU(UKATBIH COTTI CHTI3Ml KOHE
tanceipas! [ISO 45001:2018 Temenri cTanapThIHA COUKEC.
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yHHBepcHTeET, I. AkTobe, Kazaxcran

E-mail: kozhamuratovaleila@mail.ru, https://orcid.org/0000-0001-8539-1802;

AnHoTanus. B naHHO# craTtke paccmarpuBaeTcs mpodieMa NpopHiIakTHKY TPOU3BOACTBEHHOTO TpaBMaTH3Ma B
komnannu «KEGOC». ABTOpBI aHaIM3UPYIOT TEKYIIYI0 CHTYaIllMI0 M MPEICTAaBISIOT CBOM PEKOMEHJALUHU II0
YITy4IICHUIO CHCTEMBI YIIPAaBICHHUS OXPaHOH TPyIa.

OCHOBHOH aKIICHT JAETaeTCs Ha JIIEKTPOOE30MaCHOCTH, KOTOpas BKIIOYA€T MEPHI 3aIIHUTHl OT BO3AEHCTBHA
ANEKTPUYECKOTO TOKA, HJIEKTPOMATHUTHOTO TIOJA, DJCKTPHUUECKOW IYTW M CTATUYECKOTO JJIeKTphdecTBa. B crarse
MIPEACTaBICHbl JaHHBIE O Hamboliee PACIpPOCTPAHEHHBIX MYTAX MPOXOXKACHUS TOKa B OpraHW3ME YEJIOBeKa M O
MTOCTIEICTBHSIX BO3/ICHCTBHS SJIEKTPUIECTBA HA OPTaHU3M.
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Kommannss «KEGOC» cTpeMuTesi co3naTh YCJIOBHS TPYZAa, COOTBETCTBYIOIIME TpeOOBAaHUSIM O€30MaCHOCTH U
TMTHEHBI, ¥ aKTUBHO Pa3BUBAETCS, UCTIOJIb3Ys COBPEMEHHBIE TEXHOJIOTHHU U CTPEMSICH TOBBICUTH CBOIO IIEHHOCTB ISl BCEX
3aMHTEPECOBaHHBIX CTOPOH. KoMIaHus Takke akTHBHO 3aHHMAETCsI COLIMAIbHON OTBETCTBEHHOCTBIO, PEan3ys TPOCKTHI
IO TIOBBIICHHIO 3HEProd(PPEeKTHBHOCTH U SKOJIOTHYECKOH MPOrPaMMBIL.

ABTOpHI ynensioT ocoboe BHHMaHHME OXpaHe TpyJAa M IIPOM3BOJACTBEHHOH Oe3omacHocTH. B wacTHOCTH, OHH
MOAYEPKUBAIOT HEOOXOIUMOCTh CO3JaHMS OE30IaCHBIX YCIOBUI TpyAa, MUHUMH3ALUHM TPaBMAaTHU3Ma, YIydIICHHSI
MPOU3BOACTBEHHBIX M CAHUTAPHO-OBITOBBIX YCIIOBHH, a TAaK)Ke CHIKCHHS BO3JICHCTBUS BPEAHBIX M HEOJIAarONpUATHBIX
(bakTopoB. B 5TOM KOHTEKCTE yIIOMHHAETCS HCIIOJIB30BAHUE CHCTEMBI YIIPABJICHUS 310POBLEM H 0€30IaCHOCTBIO TPYAA,
KOTOpasi OXBATHIBAET BCE CTPYKTYPHBIC MOAPA3IEICHHS H JOYePHIE OpraHU3alui KOMIIaHUH.

Ba)xHBIM acIIeKTOM SIBIISIETCS IPOBEACHUE IIOBEICHISCKOTO ayIuTa 0€30IIaCHOCTH M peanu3anus nporpaMMel AO
«KEGOC» mo cucremMe MeHEIKMEHTa IMpo(eCCHOHATBHON 0€30IIacHOCTH W 3[IPaBOOXPAHEHHS B COOTBETCTBHH C
MexayHapoaHbM ctanaapToM ISO 45001. Taxke ynmoMuHaeTcs O IPOBEACHUH €KETOJHOTO M CMEHHOTO MEIUIIMHCKOTO
0CMOTpa COTPYAHUKOB M O HAJIMYHUH CIICIHATBHBIX CIIY’KO 10 OXpaHe Tpy/Ja B KaXJI0M (uinane KoMIaHHUH.

B cratbe oOCyXIaloTcsi pe3ynbTaThl aHaIM3a IPOW3BOJCTBEHHOTO TpaBMAaTH3Ma M JIENAETCsl BBIBOA O
HEOOXOJMMOCTH IOCTOSTHHOTO COBEPIICHCTBOBAHMS CHUCTEMBI YNPABJICHHS PUCKaMH M BHEAPEHUS MHHOBAI[MOHHBIX
MOJXOMOB JUIsl JIOCTHKEHHS MaKCHMalbHOH S(QEeKTHBHOCTH B 00NacTH OXpaHbl TPyAa M NPOU3BOJCTBEHHOM
0€30IaCHOCTH.

KiroueBble ciioBa: mpoQuIakTHKa MPOM3BOJACTBEHHOro TpaBmaru3ma, kommaHms «KEGOCy, 6e3omacHOCTB
Tpy[a, YIPaBJICHAE PUCKaMK, 00y4YeHHe, OLICHKA PHCKOB.
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Abstract. This article discusses the problem of occupational injury prevention at kKEGOC». The authors analyze
the current situation and present their recommendations for improving the occupational safety management system.

The main focus is on electrical safety, which includes protection measures against the effects of electric current,
electromagnetic field, electric arc and static electricity. The article presents data on the most common ways of passing
current in the human body and on the effects of electricity on the body.

«KEGOC» strives to create working conditions that meet the requirements of safety and hygiene, and is actively
developing, using modern technologies and striving to increase its value for all stakeholders. The company is also actively
engaged in social responsibility, implementing energy efficiency projects and environmental programs.

The authors pay special attention to occupational safety and industrial safety. In particular, they emphasize the
need to create safe working conditions, minimize injuries, improve production and sanitary conditions, as well as reduce
the impact of harmful and adverse factors. In this context, the use of a health and safety management system is mentioned,
which covers all structural divisions and subsidiaries of the company.

An important aspect is the conduct of a behavioral safety audit and the implementation of the «KEGOC» JSC
program on the occupational safety and health management system in accordance with the international standard 1SO
45001. It also mentions the annual and shift medical examinations of employees and the availability of special labor
protection services in each branch of the company.

The article discusses the results of the analysis of occupational injuries and concludes that there is a need for
continuous improvement of the risk management system and the introduction of innovative approaches to achieve
maximum efficiency in the field of occupational safety and industrial safety..

Keywords: injury, prevention, electrical safety, labor, safety, audit, KEGOC, safety.
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