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TexHUYECKOE CONPOBOKAEHNE MPU CTPOUTEIHCTBE HOBBIX NPEANPUITHI, PEKOHCTPYKIUU
NedCTBYIONIUX MPOU3BOJACTB WJIH B MPOLecCe BHIMOJIHEHNSI BOCCTAHOBHUTEIbHBIX PA0OT Npu
JMKBHMIALUY MOCJEACTBUNA aBapuil
/. B. Cunuyvin
00O «I'CH-T'unpokayuyky,
welcome@gpkauchuk.ru
Paccmompenwvr gonpocsi, cenzaunvie ¢ noxaruzayueti ONepayUOHHbIX U QUHAHCOBLIX PUCKOS 8 Npoyecce
peanuzayuu npoekmos npomviuLienno2o cmpoumenvcmeda. B OO0 «I CHU-I'unpoxayuyxy dannas npobrema
pewaemcs nocpedCmeoM y4acmusi 8 peanu3ayul KOMIIEKCHbIX NPOEKMO8 8 COCABE UHNCUHUPUHL0BOU KOMNAHUU
AO «I nobarcmpou-Unocunupuney. Ommeuaemcs HeodXo0UMOCMb KOMNIEKCHO20 N00X00a 8 npoyecce
BbINONHEHUSL PEKOHCMPYKYUU NPOMBIULTEHHBIX NPeONpUsimuil, 8 uacmu 6oiee muyamenbHol Koopounayuu pabom
MedHcOy YHaACMHUKAMU NPOYecca Ha CMpOoUumenbHOU nAouaoxe, 0iisi C60eBPEMEHHOU Pearu3ayuu NPOeKmos
8 pamMKax 3a0anHo2o ddxcema
KiroueBble cj10Ba: BOCCTAHOBHUTENBHBIE PAOOTHI, HAJI30P 32 CTPOUTEIBCTBOM,

CuCTeéMa MCHCIPKMCHTA Ka4yCCTBaA.

D. V. Sinitsyn

GSE-Giprokauchuk LLC

Engineering Support at Construction Stage of Grassroot Plants, Revamp

of Existing Plants or Post-Accident Renovation Works

Issues related to localization of operational and financial risks in realization of industrial construction projects

are reviewed. GSE-Giprokauchuk LLC solves this problem by participating in the implementation

of integrated projects within AO Globalstroy-Engineering Company. Need for a comprehensive approach

in revamping industrial plants with regard to more thorough coordination of efforts between the process participants
at the construction site for timely completion of projects within the specified budget is noted.

Key words: renovation work, construction supervision, quality management system.

Moka3aTenn 3)(PpeKTUBHOCTH CUCTEMBbI YIIPABJIEHUS OXPAHOH TPyAa 00HEKTOB
TONJIMBHO-IHEPTeTUYECKOT0 KOMILJIEKCA

E. E. @omuna

PI'Y negpmu u caza (HUY) umenu U.M. I'yoxuna,

ka72@bk.ru

Ha ocnoee ananusza mpebosanuii poccuiicko2o mpy006020 3aKOH00AMeNbCMEA, TOKANbHBIX HOPMATUGHBIX
O0OKYMEHmMO8 U 20008blx omuemog eedyupux komnanuti u accoyuayuti TOK (ITAO «I aznpom»y,

1140 «HK «Pocregpmoy, Shell, IOGP u 0p.) pazpaboman nepeuerb KOAU4eCmeeHHbIX NOKA3ameneu
OYeHKU I pexmusHocmu cucmemvl YRpasieHus OXparol mpyod, OCHOBHbIM HOKA3Amenem Komopo2o
ABNIAEMCA NOKA3AMENb NPOU3BOOCTNEEHHO20 MPABMAMU3MA.

KioueBble ci1oBa: ciucTeMa ynpaBlieHHsS OXpaHOU TpyJa, KpUTEpUH OLleHKU 3¢ pekTuBHOCTH,

KOJIMYCCTBCHHBIC ITOKA3aTCIIN 3(1)(1)6KTI/IBHOCTI/I, IMOKa3aTeJIM MPOU3BOJACTBCHHOT'O TpaBMaTHU3Ma.



E. E. Fomina

Gubkin Russian State University of Oil and Gas

Performance Indicators of the Occupational Health

and Safety Management System of Fuel and Energy Facilities

The article proposes a list of quantitative indicators to assess the effectiveness of the Occupational Health
and Safety Management System of large fuel and energy companies. The list is developed on the basis

of the analysis of the requirements of the Russian labor legislation, local regulations and annual reports

of the leading companies and associations of fuel and energy complex (Gazprom, Rosneft, Shell, IOGP, etc.).
The main indicator is the Injury Rate.

Key words: occupational health and safety management system, evaluation criteria efficiency,

quantitative performance indicators, occupational injury rates.

Koppo3uonHas cToOiiKOCTb cTajei

NMPU TEPMOra3oUNKJINYEeCKUX NMpolieccax a30TUPOBaHUS

U. C. herawosa', I1. C. Bubuxog?

Mockosckuii asmomobunbro-0opoichblii 20cyoapcmeennviii mexuuveckuii ynusepcumem (MAH),

2Mockoeckuii aguayuoHHbIL UHCIUMYM (HAYUOHANLHBIIL UCCIC006aMENbCKULL YHUGEpCUmME),

irina455@inbox.ru

B cmamuve uccredyemesn mexnono2usi KOMOUHUPOBAHHO20 08YXCMAOULIHOZ0 MEPMO2AZOYUKIULECKO20 A30MUPOBAHUS,
3aKIIOYAIOWARACA 8 OCYIECMBIEHUU NPOMOYHO20, KIACCUHECKO20 A30MUPOBAHUs HA NEPBOTLL CMAOUY HACHIUWEHUS]

U paccacvl8aHuu a30Mupo8aHHo20 Clos npu boee 8blCOKOU memnepamype Ha 6mopotl Cmadull Yukid.
Ilpeonacaemcs HOGbIII MEXHONO2UYECK UL NAPAMEMP MEPMOLAZOYUKTUPOBAHUS, NO3EOIAIOWUL NPOCNO U OOCHYNHO
pe2yIupoeams Cmpoenue a30mupo8aHHo20 Cosi U NOLYYAMb 8bICOKYI0 KOPPOSUOHHYIO CIOUKOCHb —
OnumenbHOCMb NOJIYYUKIO08 HACLIWEHUS (A30MUPOBAHUS) U PACCACHIBAHUS (0ea30MUposanus).

KioueBble c10Ba: TepMOTa30lUKII, a30TUPOBAaHHUE, HACHILICHNE, PACCACBIBAHNE,

MOJTyIIMKJI, KOPPO3HOHHASI CTOMKOCTb.

I. S. Belashova?, P. C. Bibikov?

Moscow Automobile and Road Construction State Technical University (MADI),

2Moscow Aviation Institute (National Research University)

Corrosion Resistance of Steels at Thermogasocyclic Processes of Nitriding

The article studies the technology of combined two-stage thermogasocyclic nitriding, which consists

in the implementation of flow, classical nitriding at the first stage of saturation and resorption of the nitrided layer

at a higher temperature at the second stage of the cycle. A new technological parameter of thermogasocycle

is provided, allowing easy and affordable to adjust the structure of the nitrided layer and to obtain excellent corrosion
resistance — in this case the duration of half saturation (nitriding) and resorption (denitriding).

Key words: thermogasocycle, nitriding, saturation, absorption, half cycle, corrosion resistance.



IMpuMeHeHHe KOMIIO3UIIMOHHBIX MATEPHUAJIOB

NP BOCCTAHOBJIEHHH CETEBBLIX TPYOONPOBOIOB

B. A. Heanos', A. b. Tynunoe?

YPoccuiickuii 2ocyoapcmeennblil ynuepcumem mypusma u cepsucad,

2340 MMK «Mocunmpacmp,

master777k@mail.ru

Paccmompena 603moxcnocms npumeneHusi KOMNO3UYUOHHBIX MAMEPUATO8 8 MEXHOI02UAX PEMOHMA

U B0OCCMAHOBNICHUSL CEMEBbIX MPYOONP0o600086. [100uepKkHyma 6axiCHOCIb C80EEPEMEHHO020 YCMPAHEHUsL 0ePeKmos.
Ocywecmeanen gvlO0p Hauboee N00X00sUe20 KOMNOZUYUOHHO20 MAMEPUANA U NPUBLOEHbL €20 OCHOBHbLE
ceoticmaa. Tlokasanvl npeumyuecmea UCHOIb3068AHUSL KOMNO3UMOS U NPUBCOEHbL NPUMEPLL UX YCNEUHO20
npumeHerus: 8 pemMonmubix pabomax ¢ KKX.

KiroueBble ciioBa: TpyOOIpOBOIBI, TepMeTH3aus, neeKT,

KOMITO3MIIMOHHBIC MaTCpUalibl, MCTAJIJIOTIOJIUMEPHI.

V. A. lvanov!, A. B. Tulinov?

'Russian State University of Tourism and Service,

2MMK Mosintrast JSC

The Use of Composite Materials in the Restoration of Network Pipelines

The possibility of using composite materials in the technologies of repair and restoration of network pipelines
is considered. Emphasized the importance of timely elimination defect. The selection of the most suitable
composite material is carried out and its basic properties are given. The advantages of using composites

are shown and examples of their successful use in housing and utility services are given.

Key words: pipelines, sealing, defect, composite materials, metal polymers.

IHeprod3PpeKTUBHBINA X0J0IUJIbHBINH arperat

JUISI ABYXKAMEPHBIX X0J0NILHAUKOB U MOPO3MJIbLHUKOB ObITOBOI0 M MPOMBIIIJIEHHOT0 Ha3HAYEHUS
JI. B. Cymsuna, A. B. Makcumos, FO. B. Kyopos, A. C. Kouemxog

Poccutickuii 2ocyoapcmeennuiil ynugepcumem mypusma u cepsucad,

byttechl@yandex.ru

OO0nHoll U3 AKMYAIbHBIX 3A0aY HA Ce200HAUWHUL OeHb ABTISIeMCs NOUCK Hauboee dHep2odIPheKmusHbIX peueHull

8 cqhepe x0100unbHOU mexHuxu. s co30anus dHepeo3ppexmusnvix mooenel X0I00UTbHUKOS U MOPO3UTLHUKOG
mpebyemcs paspadomKa HO8bIX CXEMHBIX peleHuUll, KOMOopble NO380IAM NOBbICUMb UX X0I000NPOU3B00UMENbHOCHb
u sHep2o3phexmusnocms. B 0annol cmamove paccmompero cxeMHoe peuleHue 3Hep2o3PPexmusHo2o
XON0OUNLHO2O azpe2ama OJist 08YXKAMEPHBIX XOI0OUNbHUKOS U MOPO3UTbHUKOE ObIMO0B020 HAZHAYEHUS.

KiioueBble c10Ba: XOJIOAWIBHEBIN arperar, 3Heprod(peKTHBHOCTD, X0JIOONPOU3BOIUTEIBHOCTD,

MapOOTENINTENb, peTeHEPATHBHBIN TEIIIO0OMEHHUK, TBYXKaMEepPHBIA XOJIOANIHHUK.



L. V. Sumzina, V. A. Maksimov, Y.V. Kudrov, A. S. Kochetkov

Russian State University of Tourism and Service

Energy-Efficient Refrigeration Unit for Two-Chamber Refrigerators and Freezers

for Domestic and Industrial Use

One of the urgent tasks today is to find the most energy-efficient solutions in the field of household refrigeration.
To create energy-efficient models of household refrigerators and freezers requires the development of new circuit
solutions that will improve their cooling capacity and energy efficiency. In this paper, the circuit solution

of energy-efficient refrigeration unit for two-chamber refrigerators and freezers for domestic use is considered.
Key words: refrigeration unit, energy efficiency, cooling capacity, steam separator,

regenerative heat exchanger, two-chamber refrigerator.

IddexTUBHBIE METOABI TEXHHUIECKOT'0 00CTIYKUBAHUSI 000PYI0BAHUS

HA 30J10T0I00bIBAIOIIEM NPEANPUATHI

A. B. I'onuapos®, C. IO. Bsviepaes®, P. B. Casocmees*

1340 MMK «Mocunmpacmy,

240 «Mnozosepuunioey,

info@mosintrast.ru

B cmamve, na npumepe konkpemnozo npeonpusimus, paccmampusaromcst BONPOChl KOMIIEKCHO20 0OCIYICUBAHUS
NPOMBIUUIIEHHO20 000PYO0BAHUSL C Yelblo 0becneyenUs e20 HAO0eNCHOU IKCnayamayuu. Jlana xapakmepucmuxa
CepBUCHOU Op2aHu3ayul, KOmopas bepem Ha cebs NOIHOe MeXHUYecKoe 00CLYHCUBAHUE NPOU3BOOCBEHHO20
000py0osanus, NOKA3AHA S GexmusHocms makozo aymcopcunea. Ilpusooumcs nepeuersb 060py0068anus u
deghexmos, KOMopvle BOHUKAIOM 8 Npoyecce e20 IKCHIYAMAyUll, a Mmakice KOMIIeKe pabom no ux yCmpaHeHuro.
Toouepxusaemcs HeobX00UMOCHb NPOGEOEHUs NOCMOSHHO20 MOHUMOPUHEA 0O0PYOOBAHUS U ONEPAMUBHO2O0
yempaueHus 0OHAPYIHCEHHBIX 0eheKmos, umo obecneyusaem e2o HAOeHCHYI0 IKCHIYAMAyUuIo U, Kax cieocmeue,
NOBblUeHUe NPOUZBOOUMENbHOCTIU. Mo obecneyusaem d@ekmueHocmy RPOU3BOOCMBEHHBIX NPOYECCO8

U ygenudenue gblnycka nPOOYKYUuU, Ymo 0eMOoHCIMPUpPYemcs, RPUGEOeHHbIMU NPUMEPAMU.

KioueBblie c/10Ba: TEXHUYECKOE 00CTy)KUBaHKE, N1e(EKTh, MOHUTOPHHT,

000pyAOBaHKE, HAAEKHOCTD, YIIPAaBICHUE PEMOHTAMH.

A. B. Goncharov?, S. Y. Vzygraev?, R. V. Savosteev!

IMMK Mosintrast JSC, 2A0 “Mnogovershinnoe»

Effective Methods of Equipment Maintenance Gold Mining Enterprise

The article considers the issues of complex maintenance of industrial equipment in order to ensure its reliable
operation on the example of a particular enterprise. The characteristic of the service organization which undertakes
full maintenance of the production equipment is given, efficiency of such outsourcing is shown. The list of the
equipment and defects which come in the course of its operation, and also a complex of works on their elimination
is given. The necessity of continuous monitoring of the equipment and prompt elimination of the detected defects

is emphasized, which ensures its reliable operation, and, as a result, increase in productivity.

This ensures the efficiency of production processes and increased output, as demonstrated by the examples.



Key words: maintenance, defects, monitoring, equipment, reliability, repair management.

IIpou3BOaACTBEHHBIN cCePpBUC — YCJI0BHE 3P PEKTUBHOCTH NPEeANPUATHS

M. JI. [lempoé*, A. I1. Kynvbayxuii®

Y000 Or «@ocgopumy,

2340 MMK «Mocunmpacmy,

info@mosintrast.ru

B cmamve onucwvieaemces npaxmuxa komniexchoz2o oocayacuganus 0bopyooganus na Il «Docopumy.

Jlnsa smux yeneti Ha npeOnPUAMUL OCYUECMENAEHIC MOHUMOPUHE NPOU3BOOCTNEEHHO20 000PY008AHUS, YMO
n036015em 00ecneyusams cnocoOHOCHb 060PYO08aHUS PYHKYUOHUPOBATD U HPOU3BOOUMD 3A0AHHOE KOIUYECNEO
npooyKyuu

€ OnpedenenHbIMU MEeXHUYeCKUMU XAPAKMePUCMUKAMu HenpepuléHo, be3 cboes 6 meuenue QUKCUPOBAHHO20
nepuooa epemenu. /laemcs onucanue cucmemvt RCM, komopas no36o/sem c60e6pemMeHHO 00HaApYICUBAMb
603HUKAIOWUE OeheKmbl U ONEPAMUBHO UX YCMPAHIMb, YN0 0aen 603MOJICHOCTb NOGBICUNb HAOEICHOCHDb
npoussoocmeennozo 0bopyodosanus. Ilpusedenvt npumepvl NPOBEOEHHO20 KOMIIEKCA PEMOHMHO-
80CCMAHOBUMENLHBIX PAOOM HA BPAUAIOWUXCSL NeHaX, 8 MOM YUCTe Onpedelenue NOI0NCeHUs OCU neyl,
60CCMAHOBNIEHUE NOBEPXHOCIU POJIUKOBBIX ONOD, (ymeposounvie pabomul. Komniekchas cucmema cepeuchozo
obcyacuanus 060pyO08anUsi RO3E0NAEN COKDAMUMb NPOU3E0OCMEEHHbIE NOMEPU, NOBbICUMb MEXHUYECKYIO
20MOBHOCTIL 060PYOOBAHUS, COKPAMUMb PEMSL PEMOHMA U 3aMpambl HA MEeXHUYECKOe 00CIYHCUBAHUE.
KioueBble c10Ba: IPOU3BOACTBEHHBIH CEPBUC, CEPBUCHBIE OPraHU3alMY, HaJCKHOCTD,

MOHUTOPHUHT 060py,IlOBaHI/I$I, METOA0JIOTHNH RCM, AWAarHoOCTHKaA, «ropsvas BbIBEPKa».

M. D. Petrov!, A. P. Kulbatskiy?

PG “Phosphorit” LLC,

2MMK Mosintrast JSC

Production Service is the Basis of an Effective Enterprise

The article describes the practice of complex maintenance of equipment on the SG ““phosphorite”. For these purposes,
the company monitors the production equipment, which allows to ensure the ability of the equipment to operate and
produce a specified number of products with certain technical characteristics continuously, without failures within

a fixed period of time. The description of the RCM system, which allows to detect emerging defects in a timely manner
and promptly eliminate them, which makes it possible to improve the reliability of production equipment.

Examples of the complex of repair and restoration work on rotary kilns, including the determination

of the position of the axis of the furnace, the restoration of the surface of roller supports, lining work.

The complex system of maintenance of the equipment allows to reduce production losses, to increase technical
readiness of the equipment, to reduce repair time and maintenance costs.

Key words: production service, service organizations, reliability, equipment monitoring,

RCM methodology, diagnostics, “Hot reconciliation”.



OcHOBBI 3} (PeKTUBHOM IKCILIyATALUHA NIPOU3BOJACTBEHHOI0 000PYy/10BAHUS

A. B. Tynunos, FO. A. Tromenes

340 MMK «Mocunmpacmy,
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Cmambs nocesiuyena 60npocam KOMNIEKCHO20 00CIYHCUBAHUSL NPOU3BOOCBEHHO20 000PYO0EAHUSI.
Tloouepxusaemcs, umo cgpepa NPOMbIUIEHHO20 CEPBUCA, 8 HACMOsWee 8peMs, AGIAEMCs onpedersioujel,

kax 6 Poccuu, max u 3a pyoexcom. Umenno ona npuzeana obecneuums s¢hgexmuernocmy npeonpusamust Ha oase
HA0eNCHOU pabomul npou3e00cmseeHH020 060pydosanus. C yuemom 3mozo paccmampuaiomcst paziuynble CUCHEeMbl
mexuuiecko2o obcayacusanusi u pemonma (TOuP) obopydosanus. [lanvl xapakmepucmuxu u 0ocobenHocmu
npumeneHus npusedenHvix cucmem. Ommeyaemces, Kaxk naubonee npuemnemas, cucmema RCM, komopas
9¢hpexmueHo npuMeHAemcs 8 pasIudHbIX OMPACIsax npomviuiennocmu. Taxoce 0aHo NoHAmMuUe CMOUMOCHO-
opuenmuposannozo oocnysxcusanus (COT), komopoe coedunsem mpaouyuonuble 632110bl HA MEX00CIYHCUBAHUE
U ynpaegienue Ha 0CHO8e IKOHOMUUECKOU 000ABIeHHOLU CIOUMOCTH.

KiroueBble c10Ba: IPOMBITILIEHHBIN CEPBUC, 000pYA0BaHUE, TEXHUYECKOE 00CITy KHBaHHUE,

9KOHOMHUYECKHI 3((EKT, PEMOHT, BOCCTAHOBJICHHE, HAICKHOCTh, CUCTEMA TEXHUYECKOTO 00CTy KUBAHHS

U pEMOHTa 000PY0BaHUs, CTOUMOCTHO-OPUEHTUPOBAHHOE 00CIIy>KUBaHUE.

A. B. Tulinov, Y. Y. Tyumenev

MMK Mosintrast JSC

Basics of Efficient Operation of Production Equipment

The article is devoted to the complex maintenance of production equipment. It is emphasized that the sphere

of industrial service, at present, is decisive, both in Russia and abroad. It is designed to ensure the efficiency
of the enterprise on the basis of reliable operation of production equipment. With this in mind, various systems
of maintenance and repair (MRO) of equipment are considered. Characteristics and features of application

of the given systems are given. It is noted as the most acceptable, RCM system, which is effectively used

in various industries. Also given is the concept of cost-oriented service (SOT), which combines traditional views
on maintenance and management based on economic value added.

Key words: industrial service, equipment, maintenance, economic effect, repair, restoration, reliability,

system of maintenance and repair of equipment, cost-oriented maintenance.
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