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He3aBucuMbin oT BUHKoB
npoMbiLLeHHbIn HIMN3

B Poccumn MOLLUHOCTbIO
6onee 9 MNIH TOHH

o [lnsenbHoe TONINBO
craHgapta EBpo-5

» BeH3uHbI
craHpapta EBpo-5
(c 1-ro kBapTana
2017 rona)
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'AO «AHTunuHckun HM3» ocHosaHo B 2004 ropy.

AHTUNUHCKKUIA HIM3 — 3T0 yHMKanbHoe no cBoen
npeanpuATHe: Bnepsble 3a nocnegHue 35 n
6bIN1 NOCTPOEH YaCTHbIN, HE3aBUCUMb
NMpOMbILLNIEHHbI HedTenepepaba
NOAKMIOYEHHBIV K MarucTpasnk

(MoLHOCTbIO 7,2 MAH TOH

[0 9 M/TH TOHH B rof)

(MoLHocThio 1,8 M

yBenMyeHna o

MOLLIHOCTb Nep

 [MogKkntoyeH
K MarnctpanbHoMy
HedTenpoBoay MOLLHOCTHIO
6onee 7,2 MNIH TOHH
B rof (C nnaHoM yBenn4yeHus
00 9 MAIH TOHH
B ron)




o [logKnioyeH

K MaructpanbHoMy \
HedTenpoayKTONpoBOAY |
MOLLIHOCTbIO » [NybuHa
1,8 MJIH TOHH B rog nepepaboTKu
(c nnaHoM yBenuyeHus ao 97%
A0 3 MJIH TOHH (c man 2016 ropa)
B ron)
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AHTUNUHCKUNA
HMN3

e EQVHCTBEHHbIN NpoMbiwieHHbI HI13
B TtoMeHCKoM 06nactn 1 YpanbckoM
denepanbHOM OKpyre



AsTomoounu Porsche.

Otnnunoe pelwenne ana Bawero KopnopaTMBHOro napKa.

HapexHble 1 KayecTBeHHbIe aBTOMOOKAM SBASIIOTCS 3a/10rOM ycrexa COBPEMEHHOW KOMMaHUM.

Mopwe LieHTp MockBa npeanaraet KOpnopaTUBHLIM KNIMEHTaM CrieumasnbHble GUHAHCOBbIE U OMepaLMOHHbIE YCOBUSI COTPYAHWYECTBA.
MpeumywectBa Boiopa Porsche B Mopuwe LieHtp MockBa ans Bawero kopnopaTMBHoro aBtonapka:

© BbICOKOE KaYeCcTBO CepBHCa U MHAMBUAYANbHbINA NOAXOM K KaXA0MYy KIUEHTY

e [pyBneKaTenbHble NporpamMmbl GUHAHCUPOBaHMUS



¢ besynpeyHoe KayecTBo Porsche, 0CHOBaHHOE Ha BbICOKMX TEXHOMOMMSIX U MHOTONIETHEM OMbITE

 BbicoKas peHTabebHOCTb MHBECTULMI, BbICOKAst OCTaTO4YHast CTOUMOCTb aBTOMOGHNEN,
HEOIHOKPATHO NOATBEPXAEHHbIe uccnenoBanuamu «<ABTOCTAT»

¢ Hannuve nporpaMmbl NPOANEHHOM rapaHTUM, peann3yemMoi HenocpeacteeHHo Porsche,
CMoCcoBHOM 3aMETHO CHU3WTb PUCKM 3KCMlyaTaUuuu aBTOMOBKAS B NOCTrapaHTHUIHbIA Nepuoa

e Balle y4acTHe B 3KCK/IO3MBHBIX HaLMOHAMbHBIX M MEXAYHAPOAHbIX MeponpusThsx Porsche

 BhicoKasi MOTMBaUMs! COTPYOHWKOB BbICLLEro 3BeHa Balweit komnanuu

PORSCHE

Mopwe Llentp MockBa

JlennHrpapgckoe wocce, a. 71A/10
Tenedon: +7 (495) 787-99-11

CmoneHckasn ynyua, a. 3
TenedoH: +7 (495) 937-91-11

www.porsche-moscow.ru



YCTAHOBKW OYUCTKKW TA3A

0T CEPOBOLOPOLA

Bonpoc yTunusaumm ceposogopona ABnsaeTcs ofgHUM
13 caMbIX aKTyanbHbIX B COBPEMEHHON [0ObLIBAOLLEN
npombiwneHHocTn. Komnawma Bl VIHXWHUPWHT,
onupasicb Ha MepefoBble OTEYECTBEHHbIE Hay4YHble
pa3paboTkM W MHOFOMIETHUI ONbIT peanusauun
NPOEKTOB C WCMOJSIb30BaHWEM arpeccuBHbIX rasos,
npepcTaBnseTt KOMMaKTHblEe OfHOCTaguiHbIe
yctaHoBkm COMPEX p[gnsa oO4MCTKM  MOMyTHOro

Heq’JTHHOI'O rasa ot cepoBogopopa u ero ytumnusauuun.

O6opynoBaHne M3roTaBAMBaeTCd Ha  3aBofje
komnaHun BIY WuxuHnpuHr B ropope TyTaese
flpocnaBckon o6nactu nog Co6CTBEHHOW TOProBOW
mapkon COMPEX c y4yeToM uWHAMBUAYANbHbIX
0COGEHHOCTEN NMPOEKTOB M TPebOBaHNIN 3aKas4unKa.
YCTaHOBKM O4YUCTKM rasa oOT cepoBogopoda
NMOJSIHOCTbIO OTBEYalT TpeboBaHUAM HeTerasosomn
oTpacnu no nokasarensam HaOeXHOoCTH,
3KOMOTMYHOCTU Y SKOHOMUYHOCTH.

POCCUNCKOE
MPOK3BOLCTBO

CeptughuympoBaHo 47151 NPUMEHEHWS
Ha TeppuTopun TaMOXEeHHOro cor3a

B ocHoee yctaHoBkm COMPEX - 3anateHToBaHHas
TEXHONMOrUS MPSIMOr0  KaTalIMTUYECKOrO  OKUCIIEHMUS
CcepoBoAopoa [0 3/IEMEHTAPHOW Cepbl:

HS+050,—S+HO0+Q

B oTnvymMe oT TpaguuUMOHHO MPUMEHSEMbIX B OTpaciu
MMMOPTHBbIX TEXHOMOIMMW U  KaTanu3aTtopoB, TaKuX
kak npouecc Knayca u Lo-Cat, yCTaHOBKM OYUCTKM
cepoBogopoga COMPEX Ha OoCHOBE OOHOCTaAMAHOIO
npouecca 605ee KOMMaKTHbl, MO3TOMy He Tpe6yoT
60SbLUMX KanuTaslbHbIX WM SKCMiyaTaluMoHHbIX 3aTparT.
OTn ycTaHOBKM o6nafatoT 6O0sbLUEr 3KOMOrM4EeCKOn
6€e30MacHOCTbIO 7 CMOCOGHbI obecne4vmBaTtb
3(PPEKTUBHYIO OYUCTKY ra3oB C COOEPXAHUEM
cepoBogopoga ot 0,1 0o 95 06.%.

OBJTACTV NPUMEHEHWA

YTunusaumsa cepoBogopoaa nocne
aMMHOBOW OYMCTKMU rasa B COCTaBe

YCTaHOBOK NOArOTOBKU
yrneBofoOpPOACOAEPKALLMX ra3oB

YTunusauusa ceposogopopaa Ha
HedpTexnmmnyeckux npoumssoacteax, YKII
(ycTaHOBKax KOMMJIEKCHOW NOAroTOBKU
rasa), rasonepepab6arbiBaloLmx 3aBogax

TUMOBAA KOMIMOHOBKA
YCTAHOBKIW Q4UCTKIA TA3A

Bnok aMMHOBOM OYUCTKU

@

(GCOMPEX

COMPRESSOR EXPERT



Kucnein ras
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MPOEKTUPOBAHUE ©@ MNPOU3BOACTBO @® CEPBUC

[TPUHLIATT PABOTbI

PeaxTop |

ABO

KoHpeHcarop
cepsbl

C6pocHoi
@C noToK
ABO
Cepa
A Komnpeccop
Bosnyx

KIMHOYEBBIE OCOBEHHOCTU

) npocTasi OfHOCTaAMIHAs TEXHOMOMMYeckas cxema

)) NpUMEHeHWe TBEePAOro Katann3aropa rnocaeqHero
MOKOJIEHUSI: ME@XaHUYEeCKM MPOYHOro, He CoAepXatlero
61aropoAHbIX METassioB 1 He JOMyCKarLLero
Aerpagauymm

)) u3buparesibHoe BO3[EViCTBME KaTanm3aropa
Ha KOMIMOHEeHTbI cMecu

) HaBJieHne NCXOQ4HOro rasa He BJinseT
Ha TEXHOTOrNYECKNI rpowyecc

) OTCYyTCTBUEe CBA3bIBaHNA cepbl U )KM,QKO(paSHOI'O
Karasim3aropa c nocne,qnyLueﬁ norepeﬁ aKTUBHOIo
KOMITOHeHTa

) oTCyTCTBME 06pa30BaHNS NOGO4HBIX MPOAYKTOB - CEPHOM
M MOSINTUOHOBOV KUCSIOT

[MPEVIMYLLLEECTBA YCTAHOBOK

rPOCTOVI MPOLIECC 3aMeHbI KaTannaaropa

rosy4eHne rnosIMMepPHOV cepbl Ha BbIXO4e,
coorBercTBytoLyeri FTOCT 127.1-93

BbICOKas Hafge>XHoCTb pa6orb/ 6nar odaps oTcyTCTBUIO
TEeXHOJIOrm4eCkKu CJ1I0XKHbIX KOMIMOHEHTOB

HU3KOE SHEePrornoTPebIeHNe 3a CHET UCTIONTb30BaHUS
BHepPrum sK30TEPMUYECKON peaKLmu napLymabHoro
OKMCIIEHVS cepoBogopoaa

HU3KNe KarnurtallbHble 1 3KcrJlyaTalnoHHbIe 3aTtpartbl
B cpaBHeHWW C asibTepHaTuBHbIMU peLLUeHUsaMU

aKosiorn4eckasi 6e30MnacHoOCTb B CBSI3U C oTcyTCcTBUEM
TOKCUYHbIX TeXHOJIOTNMYeCKNX OTX040B

Peaktop npAMOro OKMCIleHUss  cepoBoAOpoAa
npencraBnseT co6oM UMMMHOPUYECKUI annapaT, B
HUXXHEW YacTn KOTOPOro Ha rasopacnpenenuntenbHom
pelueTke pasmeLlaeTcs rpaHynuMpoBaHHbIN KaTanu-
3atop. B peakTop nogaeTcsa KMCnbIM ra3 v BO3OyX B
CTEXMOMETPUYECKOM COOTHOLLEeHUW. B pesynerate
B peakTope npu Temnepatype nopsagka 300 °C npu
KOHTaKTe Moly4YeHHOW CMECH C rpaHynamun katanmsa-
TOpa NPOUCXOANT peakLms CeNeKTUBHOIO OKUCIEHUS
ceposogopopa.

MpodykTbl peakumn (napbl 3MeMEHTapHOW cepbl U
BOAbl) W KOMMOHEHTbl WMCXOOHOW ra30oBOW CMecH
BOCXOZALUMM MOTOKOM rasa BbIHOCATCH B BEPXHIOIO
4YacTb peakTopa 1 ganee B TeNI006MeEHHUK (annapar
BO3AYLUHOro oxnaxgaexus). MNpu cHXeHnn Temnepa-
Typbl cMecn po 150 °C npowucxoauT KoHAeHcauums
cepbl, KOTOpas OTAEeNnseTca B KOHOAEHCATOpe Cepbl U
OTNpaBnseTcs Ha AalbHelllee UCNob30BaHue.

Mpouecc NpsiMoro KaTanMTU4ECKOro
OKMUCIeHUs1 cepoBogopoAa
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[ceBOOOKMKEHHBI CNOWA
rpaHynMpoBaHHOMO
karanusaropa
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Kucnbii rag ¢ yctaHoBKM
* Boanyx

aMVHOBOW OYUCTKM
CpaBHeHMe KanuTanbHbIX 3aTpaT no
pasnUYHbIM TEXHONOrUSIMU OYUCTKN
rasa ot cepoBogopoaa
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Mpoun3BoANTENBHOCTB MO Cepe, TOHH B CYTKN
1. TexHonorusi Lo-Cat 3. TexHonorus Claus ¢ foo4ncTkou
2. TexHonorus Claus 4. TexHonorusi npsimoro okucneHuss COMPEX

BNy UHXWUHUPUHI

109028, Poccus, Mockea, yn.3emnaHon Ban, 0.50A/8, ctp.2

Ten.:+7 (495) 780-3165 | ®akc:+7 (495) 780-3167
energy@bpc.ru | www.bpcenergy.ru
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[ ToAMepHBIN

OM3HeC B KPU3UCHOM
2015 roay

YBC MAPOJIINS
HE®Tb (Hacpra, CVT, (aTuneH,
TA3 LL®ITY, aTaH, MpOmnuNex,
nponat) 6yTanueH)
y y
HeMTb
1,3% YBC 3TUMEH
ras go% ™ 115% [®
0,8%

COAEPXAHWME

4 Ha BoaHe
8 IIIEeCTOro YKAaAa

Snoxu HI'K

KocTep TmecaaBus
MuH3KOHOMpa3BUTU I
X04eT IpUBaAaTU3NPOBATh

Bech rocnaket «bamuaedTn»

IlepBas cTpouka
Bce 0 raaBHBIX COOBITHUSIX MecsTia

SHGPFOHEBaBI/ICMMOCTI)
Kpr Ha S XOHOMMNYHbIE

1 3¢ PeKTIBHBIE PeIIeHs

XpoHorpad

O uem mmcaa Neftegaz .RU 10 rer nazaa

Poccuiicknii cektop
AAKOKpPaCO4YHOTO CIIeKTpa

ITomy THBIN ra3 IOCAeAHMX
CTyIIeHeN cerapanmmn

Poccust B 3aroaoBkax

12
14

36

39

40 £= : %ﬁ

49

22




[lepepaboTka
TsKeAOI HedpTu

62

NMnopro3saMemenue
TPY6OIPOBOAHOI apMaTypHI
B POCCUIICKOM HedTerasoBoM ceKTope 50

9dPeKTUBHOCTH MIAYIKHOTO
TpyboyKAaAuMKa 53

25 AeT HenpephIBHOI'O IIOMCKA 56

AHaAU3 TeXHOAOTMUIECKMX
BO3MOJXXHOCTEI U IepeAOBbIX IPaKTUK

AASL IpPYIMEHEHMsT TEXHOAOT UM
TIOAMMEPHOTO 3aBOAHEHMsI
Ha MecTopoxaeHmsax Poccun n crpan TC 60

OnpIT npuMeHeHN ST
neHoo6pasoBaTeaeit Orchidex
IpY NOXXapOTyIIeHNN 72

KareHAapsp co6BITHI 75

Crparerus
M TaKTHKa -

CAaHIIeBBbI ras:
ecTb AU OyAyiee?

I'epMeTHYHBIE HaCOCHI
ot HERMETIC-Pumpen GmbH

AASL PabOTHI B arpeCcCUBHBIX

1 OIIaCHBIX CpeAaxX 76
Hacocsl arst HepTH M rasa 86
BubpannonHas HaAe)XHOCTh 90

Puckm KOHTpPaKTHBIX OTHOIIEeHMI 98

MHTEFPI/IPOBaHHOQ MoOAEeAUpOBaHNE

Kax HOBasl AICITUIIAMHA AAS IIOATOTOBKIM
MOAOABIX CITeIIMaAVICTOB 1 02

106
108




Neftegaz.RU
‘669 Aem Ha3dg

B 347 roay s Kutae Briepsble Npo6ypusiv CKBaXuHbI B 3emie
Onsa nony4eHus Hedptn. B kadectse Tpyo MCMOb30BaNNCh Nosible
CTBOSbI 6aMbyKa.

3patenscTBo Neftegaz.RU

PEJAKLMA
‘ 6 [naBHbIA pepakTop Penkonnerus
5 ACW HUA3dg BukTopus H0puHa Avnunos H0.M.
lanuynux P.B.
B 1500 ropay & MosnbLue Brepsbie CTanm UCMoNb30BaTh HedTh 411 Wech-pepaktop rpmuZHKo Al
ocBeLLeHns ynuu. Hedptb nocTynana na parioHa Kapnar. Anna Masnuxuma Tlarunos AM.
Beaywunii aHanuTuK [anunos-faxunbaH B.W.
ApTyp Taiirep Makapos A.A.
‘ MactenaHos A.M.
Aem HA3dg XypHanuctbl CanbirnH B.I.
B 1848 ropay npo6ypeHa nepsasi B MUpe HeTSIHAsA CKBaXMHA A Wr+atbesa,
COBPEMEHHOT0 TUMNa Ha AMLLEPOHCKOM MOSyOCTPOBE HemopJaneKy TaTbsia AGpamosa,
oT BaKy. Enexa Anndbuposa
OTBETCTBEHHbIN CeKpeTapb
6 TatbsiHa MeTpoBa
‘ ‘ ACW HUA3dg Qu3aiit u BepcTKa
Enena Banetosa
B 1900 roay Ha nonto HedbT npuxogmnock 3% MUPOBOro
3HepronoTpebnexus, K 1914 r. —5%, 8 1939 r. — 17.5%, B 1950 r. —
41.5%, B 2000 r. — 65%. U3patenbcTeo:
Neftegaz RU 000 Wndopmaunontoe areHTcTso
Neftegaz.RU

85 e0gd Hu3dg AvpexTop

Onbra baxtuHa
B mae 1933 ropga Standard Oil of California nognucana Oraen pexnam
¢ CaypnoBckor ApaBurew cornalleHne 0 KoHLEeccumn. 3Ty gaty MOXHO [IMUTDMii ABEpbAHOB
cunTaTh TOYKOW OTCYETA MCTOPUM Cay[OBCKOM HEDTU. ApTem Apakenos
Onbra BaHoBa
Kupunn bonTaes
8 ‘ BaneHtuHa fop6yHoBa
e0g HU3dg Onbra Lllep6akosa
30 anpensa 1935 ropa Hauato 6ypeHue Nepeom CKBaXUHbI B Orera (Oueso

Caynosckoi Apasun Jammam-1 (0-1). reklama@neftegaz.ru

Ten.: +7 (495) 650-14-82

MeHepxepbl o paboTe ¢ KNMEHTAMHU

z Kcenus Bonkosa
e0gd Hua3dg dnua Banutosa
3 ceHTA6pa 1944 ropa rKO CCCP npuHan noctaHoseHue R —
06 yCTaHOBMIEHUN NMMMUTA Ha NOTPEBNEHME ra3a NPeanpUATUIMN Cepreit MpuGLITKUH
1 yupexgeHnamm CapartoBa «B LieNIiX COXPaHEHUSs BbICOKOHAMOPHOro Anekceit Bpogckuii
rasa ans obecneveHusi ropoga MockBbl».
[lenoBoii XxypHan Anpec pepakumu:
ol L. 127006, r. Mockea,
66 mgnepanprgM yn. Teepckas, 18,
Aem Ha3“g cnyx60i no Haa3opy I 1, @, i
Ten. (495) 650-14-82,
K 1950 roay npomsiinenHbie 3anacki npupogHoro rasa 8 CCCP ioﬁﬂeyp:m"}(":s;;?zg‘m 694_ég_231
pocturnun 85 mnpg m3. I3 HUux Ha YKpauHy npuxogunocs 35 Mapg M2, 1 OXpaHbl KyNLTYHOrO www.neftegaz.ru
Ha PCOCP — 42,3 mnpg m3. B PCOCP Ha nepeom MecTe 6bina Komu Hacnegus B 2007 rogy, I

ACCP — 16 mnpg m°. CBUAETENbCTBO

0 perucTpaummn
[N Ne®C77-46285

Mepeneyatka matepuanos xypHana Neftegaz.RU HeBo3mMOXHa 6e3 NUCbMEHHOTO
paspeLieHns rnaBHoOro pepakTopa. PenaKuvm He HeceT OTBETCTBEHHOCTW 3a

45 Aem H“3ﬂg JI0CTOBEPHOCTb WHPOPMALMK, OMY6AUKOBAHHOW B PEKNaMHbIX 06bABAEHNAX, a
TaKXe 3a NONUTUYECKKe, TeXHoNorn4yeckne, IKOHOMM4eCK1e 1 NPaBoBbIe NPOrHO3bI,
NPeaoCTaBeHHble aHATUTUKAMU. OTBETCTBEHHOCTb 32 WHBECTULMOHHbIE peLIeHuns,

14 cheBpansa 1971 roaa e Terepare 6b110 NognUcaHo cornalueHne A ey

mvexay OMNEK v 3anagHbiMu HeddTAHbIMK KoMaaHuaMU. OHO cTano

nepBbIM LLIAroM K He3aBUCUMOCTY cTpaH bnvxHero BocTtoka Ha

o,

HETAHOM PbIHKE W 3a¢3MKcmpOBano 55% Kak MUHUMarbHYI0 0510 Ornesaraso & Tumorpadn

npaBnTENbCTBA B YUCTOW Npubbinu. NHnumaTnea nepeLuna B pyku «MEVNAKONOP»

OrEK, 410 BbINUNOCH B «HE(TAHOM LLIOK»: 3a 1973 rof LeHa HedTn 5

2 1 5 3asBneHHbIN Tpax
ysenuimnacs ¢ $2 go $15. 8000 3K3emnnspoB 91772410"383004



OEBEAOMMEHT

PEKITAMA

< CAHKT-TIETEPBYPT @ orx |

I'IAO--Bmm m MAO «BaHk «CankT-NeTeb6pypr» MAQ «XaHTbl-MaHcHHCKHIA 6aHK OTKpbITHE"
leHepanbHas nuiien3ua banka Poccim feHepanbHaa nuieH3mA barka Poccun lerepanbHan nuuen3uA bakka Poccn
Ha ocywecTenenie bankoBckwx onepaumit N3038 3 ocywiectBeHie 6anKoBCkux onepattii N°436 Ha ocyLLiecTBneHue GaHkoBCkuX onepavuii Ne1971

* Cpok nepepauu kinoueil KK «Orau 3anusa» (I ouepens) - I11, IV kB. 2016 1.
C npoeKTHOH JIeKIapanuei MOKHO 03HAKOMUTHCSA Ha caiite www.ognizaliva.ru
3actpouuk - 000 «/lyzneprodckuii mpoexT»



POCCIH
I'nasenoe

19 net Hazag CaBoHapona 3axer
KocTep TLiecnasus

—_—— KocTpbl MHKBU3MLIAN
YHU4TOX@IU NPON3BEEHNS HayKI 1 UCKYCCTBa

KOCTEP
THIECAABIVA

AHHa lNMaBnuxuHa

TaKnm e HeCOSTHEYHbIM, CEPbIM YTPOM, KakK CEerofHs, Ha
nnowaam ropoga dnopeHUmsa ropen HeobbIYHbIA KOCTep,
Ha3BaHHbIN BMOCNEACTBUM «KOCTPOM TLLECNaBUS».
BmecTo noneHbeB B HEro 6bIsiv 6poLLEeHbl MPeAMEThI
NCKYCCTBa, POCKOLLWN U KHUrW. DTO 6bIn cheBpanb 1497
roga. TemHas cpegHeBekoBas EBpona, norpssLuas

B Mpakob6ecun n npegpaccygkax, yHuyroxana to
HeMHoroe, 4To 3agyLLeHHas 60rocnoBMeM Hayka ycrnena
HakrenaTtb B TaHe OT CBATOM MHKBU3MLMK. B TOM Xe
rogy B Poccun 6bin U3aaH cBog 3aKOHOB — 3HAMEHUTbIN
Cyne6Huk MeaHa lll, yctaHaBnMBaeTca noMmecTHas
cuctema 3emnesnageHus, Pycb o6beguHsaeTcs

BOKpYr MocKBbl. OTOMY KpyMHENLLEMY Ha KOHTUHEHTE
rocyaapcTBy NOHAgo6bUTCA HEMHOMMM 60JIbLLE MOSIOBUHBDI
ThiCAYeneTusi, 4HTobbl 3a)keyb Ha CBOMX NoLLaasx Takme
e KOCTpbl, Kakue ropenv B cpegHeBekoBon EBpone.

B Hosi6pe npoLunoro roga nonnpeg npesungeHTta B
Cesepo-3anagHom thegepanbHoM okpyre A. TpaBHMKOB
nopy4vn npasutenscTey Pecny6nnku Komu
n36aBUTbCHA OT KHWI, M3[AHHBIX MPW NoaAepXKe oHaa
Copoca, «Lenblo KOTOPbIX ABASETCA Nonynapu3aumns
cpeav MOJOAEXN HY>KAbIX POCCUNCKON NOeonornm
YCTaHOBOK, (DOPMMPOBAHUA B MOMOAEXHOW cpeae
WUCKa>XEHHOr O BOCMPUATUSA OTEYECTBEHHON NCTOPUN».
VicTopuyeckas Hayka Bcerga 6binia nosnemM, Ha KoTopoMm
pasBopadvBanacb 6opbb6a amobuLnin. AMepukaHLbl B
CBOMX y4ebHMKaxX Mo UCTOPUN U3NArarT KOHLEMLMIO,
COrflacHO KOTOPOW OHW no6eaunun Bo 2-i MUPOBOM
BOWMHEe. HekoTopble eBporenLpl nonararoT, 4To
HakaHyHe Benvkoli otevecTBeHHon CTanuH un

['vtnep porosopunuce nogenuts MonbLuy. Oa

4YTO Tam COBPEMEHHOCTb? [1BOPAHCKME NCTOPUKM

B.O. Kntouesckuii, H.M. Kapam3uH 1 nxe ¢ HuMmm
TPaKToBasM UCTOPUIO B YrOAY LIapCKoM BRacTu

He CTeCHsIACb HU (PaKTOB, HM 060POTOB. [o3TOMy
npeanoxeHve n3daBUTbCA OT PA3HOYTEHWUIA NIOMMYHO.
Henorn4Ho 1o, ¢ Kakum paHaTU3MOM B3ANNCH 3a
YHUYTOXEHWE KHUT.
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POCCIHS
I'nasenoe

[0c. naeonoris-sanpeLleHa
ct. 13 KoHctutyumn PO

KHWrM He NpocTo n3banu U3 obpaLLeHns, CIIoX1B B
3anacHuKax 6ubnnoTek, Ux coxXrnu. MNMepsbie NOGOPHUKN
WUCTUHHOWN HayKn 06HapyXunmcb B BOpKyTUHCKOM
rOPHO-3KOHOMUYECKOM Kossemxe, YXTUHCKOM
rocyfapcTBeHHOM TEXHNYECKOM YHUBEpCcUTeTe

1 BOPKYTUHCKOM NONMUTEXHUYECKOM TEXHUKYME.
YBReKLWwnCcb NoBasbHbIM YHUHTOXEHNEM BPaXKECKOM
nuTepaTypsbl, BCe 1 3a6bInu, 4TO peYb Benach

TONbKO 06 y4yebHMKax uctopuun. MNMaeHoe ykasartb Ha
Bpara, a y>X Tam, Kak roBOPUTCH, «HAC HUKOMY He
cObuUTb C NyTW, HaM BCe paBHO Kyda ngtmn». Cpean
NoAnexXaLumx YHUHTOXEHWNIO KHUI oOKasanicb n3gaHus
no fiorvke, paHLy3CKoMy croppeannamMy U y4e6HUK no
KPUMWHANIMCTUKe.

VickaTb 30paBbiii CMbICS B 9TOM OEMCTBUM 6€CNONE3HO.
YHUYTOXaTb KHUTM MPU HAIMYMK Y Kaxaoro
noTeHumansHoro untatens VHTepHeTa — rniyno,

a anennmpoBaTh K «POCCUNCKOW MOEONOrun» —
NPOTMBO3aKOHHO, MOTOMY YTO Kakas-nnéo roc.
ngeonorus 3anpetlena ct. 13 KoHctutyumm PO.

®oHp Copoca He Tonbko hrMHaHCKMpOoBasl, HO TakXe
3aKynasn KHUM Onis MHOTMX POCCUIACKMX LLKOS 1 BY30B.
Bce nu a1 nsgaHus xpeT nogobHas y4acTb?

CknapgblBaeTcst yCTONYMBOE BreYaTtiieHre, Y4To, He
CMOTPSi HA MHOXECTBO pPasroBopoB O HEOOXOANMOCTHU
nogHMmaTth O6LUNIA YPOBEHb FPAMOTHOCTU U
OTEYeCTBEHHYI0 HayKy, Ha NpakTuKe AenaeTcs Bce Ans
OOCTUXEHUs1 06paTHOro adpdekTa.

Pa3BuBatb Hayky B OTAENbHO B3ATON CTpaHe, B
OTpbIBE OT MMPOBOrO OMbITa He nosyynTcs. He
MOTyYMTCS NPU TAKOM MONOXEHUM JeN pa3BmBaTb

1 MMMNOPTO3aMeLLeHNe, BEfb BbICOKME TEXHONOMMM,
HoBeviLLIee 060pYLOBaHNE 1 BbICOKOTOYHbIE NPUGOPbI
HMKOTAa He MOABATCA B CTPaHe, B KOTOPOW CXMUratoT
KHUMN. ®
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POCCIH
I'nasnoe

MIMHKOHOMPA3BUTIISI

XOYET IMTPMBATU3MPOBATD

BECD I'OCITAKET
LAIIHEDTIN

TaTtbsiHa A6pamMoBa

Mmaea MuHakoHoMpas3suTusa PO A. Vniokaes He
WCKIIoYaeT npuBaTn3aumio BCero rocrnakerta akumm
BaluHedTW.

MuHakoHoMpa3suTua PO Havan otéop
VMHBECTKOHCYNLTaHTOB OJ151 OLIEHKU NpuBaTu3aumm
rocnaketa bawuHedTn. MNakeT akumin, KOTOPbIM
cerofHsa Bnageet rocygapcTteo coctaBnseT 50 %

1 nmoc 25%, KOTOpbIN NpuHagnexuT Bawkupuu.
OTM UHBECTKOHCYNbTaHTbl 6yayT noAckasbiBaTtb
npaBnTENbLCTBY IPDEKTUBHOCTL MPOAAXN C TOYKN
3PEHNS COCTOAHMSA PbIHKA M OKHa BO3MOXHOCTEN
Onsa npogaxu.

VickaTb OKHO BO3MOXHOCTEN MpPU HbIHELLUHEN
3KOHOMUYECKOW CUTyaunn, OTAraeHHoM
NPUMUTUBHOCTBLIO Kanutanuama B Poccun,
6€3HPaBCTBEHHOCTbIO BMIACTM U HbIHELLUHUM
YPOBHEM KOPPYMLUUN — 3TO CIIOXKHAs, O4EHb
cnoxHas 3agada. OKHO BO3MOXHOCTEN AaBHO
CXJOMHYNOCh.

lMpopaxa rocnaketa akumi BalwHepTn o3Ha4vaeT
ObIpbl B G10[KETE CTPaHbl B 6yayLLEM, HO HEMHOIO
061erynT Xn3Hb YHOBHMKaM cenyac. O6 aToMm
Kak-TO y>e rosopun P. XamutoBs, HO ero He
ycnbiwanu. Kak Ha HoBble NporHo3bl A. Yrokaesa
oTpearuvpytoT B balukmpum, HEMOHATHO, XOTA
npeackasaTb 6YpHY peakumio BMoSiHE BO3MOXHO.

18 dpeBpansa 2016 r. cTano U3BecTHO, 4YTO
npaeutenbcTBo PO paspabatbiBaeT nnaH no

npveatusauumn balHedTn. BbIKynnUTb KOHTPOSLHbLIN

nakeT akuuit BawHed T HamepeH JTYKOWMIT.

Torpa xe rnaea bawwkupun P. XamntoB 3aaBur,
41O BnacTu bawkopTocTaHa He cobuparoTcs
npogasaTb CBOK YaCTb akUMIA KOMMaHuM,
6narogaps KOTopbiM hopMUPYIOTCA coumanbHble
HanpasneHusa 6rogxeTa pecnybnuku. 17 despans
rnasa ®AC V. ApTeMbeB 3asiBUS, YTO BEOMCTBO
He 6yaeT Bo3paxartb, ecrv JIYKOWI npro6peTeT
KOHTPOJbHbIN NakeT akumi bawHedT. Bpoae
6bl BCE OOPOrn OTKPbIThbl Y OHA KOMMAaHUS MOXET
nornoTUTb APYryHo.

Tem 6onee, 3T0 nydLle, €CNKU akuumn yUaOyT B PyKU
3apy6exXHbIX MHBECTOPOB.

lockomnaHuen bawHedTs ctana B 2014 r.
CeropgHsa rocygapctay npyHagnexut 50,08 % akuui
kKoMnaHuu, bawknpus — 25% nntoc 1 akuus. bonee
roga Hasap bawHedTb cTana ogHUM U3 NUAEpoB
no NpPUpPOCTy Jo6bI4n HedpTn B PD. o ntoram
2015 r. Ha 7% yBenun4eHbl foKa3aHHble 3anachbl
yrneBofopoaoB.
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[Tocne gonromn 60pb6bl 3a CHATME AMBAPro ¢ aKcnopTa

cBOEN HedpTK VipaH HaKOHeL Nony4un BO3MOXHOCTb CHOBA
BbITW Ha pPbIHOK. OTMEHa 3TOM CaHKLKM 6eCNOKOMT BEAYLLMX
MOCTaBLLUMKOB 1 06bIBATENIEN B NOYTW PABHOIA CTeNeHU. Hem
)Ke Ha caMmoMm fiene 06epHeTCs ANs HedhTenpon3BoaANTENeN
BO3BpaLLeHne MpaHCKon HedoTn?

Y70 N3MEHUT BO3BpaLLEHNE Ha PLIHOK
npaHckon HedpTn?

23%

PbIHOK cTabunuaupyeTtcs ecnu elle cayautbl
COKpaTAT A06bIYy Ha 2 MJIH 6app/cyTku

42 %

CnaHueBsble koMmnaHun CLUA HayHyT fo6biBaTh
HethTb U PbIHOK ONATL 06BaNUTCA

35%

Mpu 3amMmopo3Ke AO6bLIYN HEPTU CAPOC NOCTENEHHO
LOFOHUT NpeasioXeHne

beccoBecTHOe nafeHune LeHbl Ha He(pTb 3acTasnser
OCHOBHbIX 3KCMOPTEPOB AyMaTh HAafJ TeM, KaK BEPHYTb ee
Ha NPUIUYHBIA YpOoBEHb. Hanbonee 04eBMAHLIM X040M
BbIMNAANT 3aMOPO3Ka LO6ObIYM HEITM 1, XOTSA NOKA He BCe
CTPaHbI-3KCMOPTEPbI rOTOBbI MOANNUCATLCA NOS, 3T MEPOW,
Mbl CPOCUIIA HALWIMX YUTATENEN, Kak, N0 UX MHEHNIO,
CHUXEHME J0ObIYN CKAXETCA HA PbIHOYHONM CUTYaLuu n
LieHe Ha HedhTb

YTO M3MEHUT CHUXEHUE O06bLI4N
HedpTn 15-10 cTpaHamn?

17%

Ha ueHy HecpTh 3TO He NoBNUSET T.K. OHa
cthopMmupyeTcs He Ha ToBapHbIX, a Ha (POHAOBbIX
pbIHKaxX

31%
CHuXeHUe NpeanoXeHus cnposouupyet
NoBbILIEHNE LeHbl

16%

Mpwu cywiecTByOLEM U36bITKE, HYXXHO YTOObI
WpaH He yBenuumMBan fo6blvy, TONbKO TakK HethTb
nopgopoxaet

36 %

CTtpaHbl, orpaHu4yuBaloLlnue Ao6bI4y, TONbKO
NoTepPSAIOT AOJIO PbIHKA




PEKITAMA

POCHESTb

[TIOBAJIbHAA SHEPTETUYECKASA
KOMIMAHWNA




«[TEPBASI CTPOYKA»

W

OT BCTO go
Komcomonbckoro HIM3

Hauanocb cTponTenscTeo
HedTenposofa-oteoga ot BCTO Ha
Komcomonbckuin HIM3.

LIYM BCTO npucTynun K cBapo4Ho-
MOHTaXHbIM paboTaM Ha NMHENHOWN
YyacTu HedbTenposoa-oTeoda

OT TPYy6ONPOBOLAHOW CUCTEMBI
BocTtouHas Crbupb — Tuxuii okeaH
(BCTO) po Komcomonbckoro HIM3.

3annaHMpoBaHoO CTPOUTENLCTBO
293 KM IMHENHOW 4acCTun, roNOBHOM
HIC ¢ pe3epByapHbIM NapkoMm

80 TbIC. M3, ABYX MPOMEXYTOUHbIX
HINC n 06beKTOB BHELLUHEro
3N1EKTPOCHABXEHWS.

Peanusauusi npoekta no3sonut
o6ecneynTb NOCTaBKy HePTU Ha
Komcomonbeckuin HIMN3 no cucteme
MarvcTpasnbHbIX HedhTENPOBOLOB
TpaHcHed TV B 06bEME OO

8 MIH T/rog.
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poBoA-0TBOA NpongeT
TepputopmsMm AMypCKOro,

- Komcomonbsckoro 1 ConHe4Horo

paroHoB XabapoBCKOro Kpasi.

Tpacca otnnyaeTcs 60nbLINM
KOJIMYECTBOM 3a60504EHHbIX U
06BOOHEHHbIX Y4aCTKOB, B 06LLIEN
CINOXHOCTW 6yAyT NPeofoneHsbl

139 BogHbIX Nperpafpl, B TOM 4ucne
4 KpynHble — Yepe3d pekn CenbroH,
Xapnu, AnbKaH, XeB4eH.

CTpountenbHO-MOHTaXHbIe paboTbl
Ha 3a60M04YEHHbIX U 0OBOAHEHHbIX
yyacTkax nnaHupyeTcsi NpoBOAUTb
NPENMYLLECTBEHHO B 3UMHUIA
nepwvog.

C nioHst 2015 r. BegeTcs
CTPOUTENBLCTBO BAOMb TPACCOBOIrO
npoespa B Lensax opraHnsaumm
JocTyna K HedhTenposoay.
lMnaHnpyembI CPOK 3aBepLUEeHUs
pa6oT — 2 nonyrogue 2016 r.

CBapo4HO-MOHTaXHble paboThbl Ha
Tpacce HedpTenpoBoda B dpespane
2016 r. Ha4anucb Ha y4acTtke kM 76,1
— KM 136,2, BegeTcs noaroToBka K
Hayasny cBapku B MapTe Ha ydYacTkax
KM 136,2 — KM 222,4 1 KM 222,4 —

kM 293. OcHOBHOM 06beM CBapPOYHO-
MOHTaXHbIX paboT nnaHupyeTcs
BbIMOSIHUTL 3umor 2016—-2017 rr.

Peanunzauus atoro npoekta
Ha4anachk nocne nognucaHns B
gekabpe 2014 r. cornawleHus 06
YCTaHOBMEHUM JOITOCPOYHOIO
Tapuda mexay TpaHcHedTbI0

1 PocHeThbto, MO KOTOPOMY
NPOTSXXEHHOCTb JIMHENHOW YacTu
He(pTenpoBoda — 0TBOAA Ha
Komcomonbckuii HM3 coctaBut
293 KM.

OTOT HePTENPOBOA-0TBOA

npuaeaH obecrneyvnTb NOTPe6HOCTH

B TPaHCMOPTUPOBKE CbIPbsi

nns Komcomonbckoro HIM3,
pacrnonoxeHHoro B r Komcomonbcke-
Ha-Amype.

PocHedTb, KOTOPON NpUHALANEXNUT
HIM3, Takxe 6ynet nocTaBnsATh

00 8 MIH T/rog HedpTn B
HedTeTpaHcnopTHyto cuctemy (HTC)
TpaHcHed TV ana noctaBok Ha HIM3 B
r. Komcomonbcke-Ha-Amype.

18 pekabpsa 2015 r. goyka
TpaHcHe TV — TpaHCHeMTb—
DanbHui BocTok 06bsiBMna
nobeauTenen Tpex TeHOepoB Ha
CTpOUTENBCTBO HedpTenpoBoaa-
otBoga MIT1 BCTO —
Komcomonbckuin HIM3. O6Lwas
CTOMMOCTb 3-X NPOEKTOB OLEHEHa B
10,3 mnpa py6.



LOJITAPMS

V15

Typeuknin nnun KOXHbI >

Typumsa paccmaTpuBaeT
CTPOUTENBLCTBO MarnCTpasibHOro
razonposoga (MI'T1) Typeukui NoToK
TOJIbKO B paMKax KOMMEPYECKOro
NnpoeKTa 1 HafeeTcs BO30OHOBUTb
neperosopsl ¢ Poccuen no ero
JanbHenLen peannaaumm.

O6 aTOM 3asBWI 3aMrmaBbl TYpPeLKon
mMuccun B 1. BawwmHrToHe T. TyHpkep.

B dheBpane npowunoro roga Masnpom,
OBWXEHHbIN Ha aHrOCaKCcoB, NPOBEN
[eHb nHBecTopa He TpaamumMOHHO B
Hbto-Viopke v INonaoHe, a B MoHKoHTe
n CuHranype.

Mpuyem camoro A. Munnepa Torga He
6bI10, NOTOMY HYTO BOBCIO passuBascs
npoekt MI'T1 TypeLkuin NOTOK, 1 OH
6bin B Typumun. MNpoLuen rog n sce
N3MEHUIIOCh.

[a3npom, BeposiTHO, nepecTa
obuxatbcs Ha 3anag, y4nTbiBas
OTCYTCTBME MHBECTULIMOHHOMO

MpopbIBa HA KUTACKOM HanpaBrneHuu.

Mebi Bce elle paccmartpuBaem
TypeLKuin NOTOK KaK KOMMEpPYeCKni
MPOEKT, NO-BOCTOYHOMY MPOCTOAYLLHO

P ,:5 4’,# Letee //“u_,._J
{ —4

KC «Pycc

noeegan HeiHe T. TyHoXep.

Ecnun Poccumsa 3axoyeT npoBectun
neperoBopbl, Mbl MOXEM NMPUATK

n 06¢cyanTh 910. O6€E CTOPOHBI
HOMKHbI CECTb M 06CYAUTbL AeTanu
cornalleHus, kak Mbl cgenanmv no
lony6omy notoky 10 neT Hazag.
Yenbiwanv nv ero crnosa B Poccun n
lasnpome, HenseecTHO. OgHako 3a
rocriegHee Bpemsi 3T0 yXXe BTOPOWn
NpU3bIB TYPELKON CTOPOHbI Ha4aTb
neperosopbl MO psAYy NPOEKToB. 27
aHBapsa 2016 r. MUHUCTP SHEpPreTuKn
1 NPMPOAHbLIX pecypcos Typumm

B. Anbanpak BKpag4mMBo COOOLLMN

0 TOM, 4TO Typuusi HapeeTcs

Ha NPOJOIKEHVEe peanmaauum
CYLLIECTBYIOLLMX SHEPrETUHECKNX
npoekToB ¢ Poccumen.

B Poccun B cBoto o4epeb

rOBOPSAT, YTO €CNW NPOEKT He byaeT
peanu3oBaH, TO yXe co3gaHHas
nHpacTpyKTypa TypeLKoro notoka
Ha TeppuTopun Poccum, NOCRyXuT,
KakK MYUHUMYM, Ans rasudunkaumm
KpacHogapckoro Kpasi.

«[TEPBASI CTPOYKA»

KPACHO/IAP

¥J POCCUS

47 KC «KpacHonapckas»
KC «beperosas»

HenoHATHbI nnaHb! 1 co
cTpouTenbcTBOM KOXXHOMO noToka.
20 sHBaps asnpom noctaswun
OKOHYaTenNbHYH0 TOHKY B UCTOPUM
¢ razonpoBofom KOXHbIN NOTOK,
HO y>Xe 4Yepes NonTopbl Hegenu
noctnpen P® npu EC B. Ynxos
3aaBu 0 TOM, 4TO NpoekT MITI
HOXHbIN MOTOK MOXET ObITb
BO30OHOB/IEH.

3 tbespans 2016 r. 6onrapckue
JenyTaTtbl OTBEPInv NpensioxeHne
ONMNO3MLUMOHHONM NapTum Ataka
Ha4aTb guanor ¢ Poccuen Ha
BO306OHOBMEHWNE CTPOUTENBCTBA
MITT KOxHbIi noTok. B. Cngepos
3aaBun, 4To Bonrapus gomkHa 6bITb
aKTMBHOM U Npeanoxutb Poccumn
BO306HOBMEHMe npoekTa. o ero
cfioBam, eCTb MPU3HAKN TOrO, YTO
Poccus He NONHOCTLIO OTKasanucb
OT NpOoeKTa 1 reononnTnyeckne
COO6bITUA, KOTOPbIE MPOU30LLINN C
MOMEHTa ero 0OTMeHbI 6b1/M B MOSb3Y
Bonrapuu.
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PEKITAMA

NMOHRHEDGTEXUM®

Mup TEXHO10rUA
noapHon 6e30nacHOCTU



[pynna komnaHum «o>KHedTeXnm» -
POCCUNCKUA NPOU3BOAUTENb
KOMMNEKTYIOLWUX 019 MEHHOro
M BOOAHOIO NMoXKapoTyLleHUs

1 I'Ii/(\»

NOHRHEDTEXNM®

Mup TEXHO10rUA
norrapHon 6e30nacHOCT

e-mail: mail@pnx-spb.ru
WWW.pnx-spb.ru

000 «MoxHedTexum» 000 «MoxHedTEXMM-KOMNIEKT»

CaHkT-MNeTepbypr MockBa
Ten.: +7 (812) 309 9109 Ten.: +7 (499) 703 0132



PHIHOK

YTO AEAATD C M3bbITKOM
YI'AEBOAOPOAHOI'O CbIPDBSI?

B POCCVIN, ABNAOLLEACA KPYMHEALLIIM NPOV3BOAUTENEM

YITEBOZOPOOHOIO CbIPb4, A0MA XUMWYECKOTO KOMIJIEKCA B BBI1 CTPAHBI
COCTABJTAET NONTOPA MPOLEHTA. N MOBBILUEHIA YPOBHSA BbIPYSHKIA OT -

CbIPbA, KAK N3LENNA N3 NNACTMACC 1 LLHBI

IN RUSSIA, WHICH IS A LARGE PRODUCER OF GRUDE HYDROCARBONS, THE+ " S

SHARE OF CHEMICAL COMPLEX IN THE COUNTRY'S GDP IS 1.5-PERCENT. TO
INCREASE THE LEVEL OF REVENUE FROM OIL AND GAS PROCESSING, IT IS
NECESSARY TO EXPAND PRODUCTION OF THE HIGH VALUE-ADDED PRODUCTS.
THE ARTICLE DESCRIBES THE PROSPECTS OF THE RUSSIAN MARKET DEMAND
FOR SUCH HIGH-TECH PRODUCTS OF CRUDE HYDROCARBONS PROCESSING

SUCH AS PLASTIC PRODUCTS AND TIRES

KIIIOUEBBIE CJIOBA: puiHok noAUMEPOS, wiHbl, Yeae6000podHoe Coipve, HEPMeXUMUHECKAL

npozwwmﬂmﬂocmza, 07061130’#[&1}1 CIMoOuUMOoCmas.

AmuHes CanaBart
XypmatoBuy,
FeHepanbHbIA AUPEKTOP
OAO «HUNTIXNM>»,

Buue-npe3unpeHT Poccuiickoro
CcoH3a XMMUKOB

Peanuzauuns pana NpoekToB, TakKnX

kak OAO «HoBo-YpeHronckuii '’XK»,

000 «3ancmbHedTEXMM>,
Bantuinckun HXK v gpyrmnx
HarnpasreHa Ha pacLumpeHune
npou3BoACcTBa yrnesofopoaHoro
cbipbs (YBC), a Takxe Ha peLueHune
npo6siemMbl ero 6onee rnosIHOro n
KOMMJIEKCHOIO NCMONb30BaHUA
(yTunmsaums nonyTHbIX HETAHBIX
rasoB — NHI", n3BneyeHme LUeHHbIX
KOMMOHEHTOB 1 dhpakLmin n3
«)KMPHOro» NPMPOAHOro rasa u ap.).

B HacTosiLee Bpems B
HepTerasoxmmmto, To ecTb B
CEKTOpP MOBbILLEHHOW J06aBOYHOM
CTOMMOCTU, NOCTYNAaeT NPUMEPHO

PIC. 1. Crpyktypa notpe6nenus YBC B HedhTe- U ra3oxumin

V/IK 338.32

1/3 npounsBepeHHoro o6bema YBC.
B cooTBeTcTBMM co CTpaTerven
pasBUTUSE XUMUYECKOTO U
HedTEXMMNYECKOr0 KOMIMJekca Ha
nepuog go 2030 roga (yTBepxaeHa
npvkaszoMm MuHnpomTtopra

Poccun n MunaHepro Poccun ot

8 anpens 2014 r. Ne 651/172)

B He(pTerasoxmMmmyeckoe
Npoun3BoACTBO ByAeT NocTynatb
10 60% Bbinycka YBC, 10 ecTb

B 6nvxanwme 15 net ansa

ero nepepaboTky NOCTYNUT
OONOAIHUTENBHO NMoYTU 10 MAH T
HadThbl, 5,2 MITH T CKMXKEHHbIX
yrneBoOopoaHbix rasos (CYI),

4,5 MnH T 3TaHa (puc. 1).

35000
30000 - L
25000 -
~ 20000 2495 9769 9445, | O oran
o
2 15000 s 758 8699 o oyr
10000 B93.7, = 5456 B Hagra
36776 4314 %6 ;
00 i
0 T T T
2014 2015 2018 2020 2025 2030
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BosHukaeT Bonpoc: B Kakyro
npoaykKyuo ero sy4yile
nepepabarbiBatb ?

BesycnoBHo, Takum BOMPOCOM
cneumanucTbl 03ab0o4€eHbl HE BNEPBbIE
N UIMEHHO MO3TOMY HaxoaaTCs B
NMOCTOSIHHOM PELLEHUN 3aa4m no
pasBUTUIO MPOM3BOACTBA XMMUYECKOM
N HE(PTEXUMMYECKON NPOAYKLIMN,
Ka4eCTBO U aCCOPTUMEHT KOTOPOM
COOTBETCTBYET CMPOCY POCCUIACKOIO n
MMPOBOrO PbIHKOB.

Ha cerogHsALLHMIA OeHb HanbonbLune
ycnexu B HehTEXMMUYECKOM
NPOV3BOACTBE AOCTUIHYTbI B 0611aCTU
npouseoacTaea nonnmepos. C
LUIMPOKMM pa3maxoM CO3[aHbl HOBbIE
MOLLIHOCTM MO BbIMYCKY NONUITUNEHA,
nonunponunexa, NBX, nonuctupona,
M3T, yBenu4yeH nx MapoyHbI
acCOPTUMEHT, BMOTb A0 BbIMyCKa
JebnunTHBIX MapoK, 3aKynaemsbix no
WUMMOPTY, @ N0 HEKOTOPbLIM MoMMeEpPam
CYLLIECTBEHHO YBENINYEH SKCMOPTHbLIN
noteHuman (npexmne Bcero no
NONMUMNPOMNUIIEHY).

OpHako nonuMepbl — 3TO BCEro NMLLb
nonynpoayKTbl M €Cnun HET 6a3bl No
nx nepepadoTke, Ans pOCCUIACKOro
pbIHKa OHU HE HY>XHbl. KOHEYHO,
NpoULMT MOXHO peann3oBbiBaThb
Ha pbIHKaXx APYrux CTpPaH, HO B 3TWX
CTpaHax poccuiickme nonumepsbl
nepepabartbiBaloTCA B M3QENUA U
HEKOTOpble N3 HNUX B BOEe TOBapoOB
¢ no6aBOYHOM CTOMMOCTbIO
Bo3Bpavrlatotca B Poccuio. B
peaynbTaTte TepseTcs Npubbinb U He
3aeNCTBYIOTCA AOMNOSHUTENbHbIE
pa6o4ve mecTa.

MpownsoLuedLlee B nocnegHne rogbl
pacLuMpeHne NponM3BOACTBEHHOM
6a3bl MO BbIMYCKY NOIMMEPOB

(He Tonbko No 06BEMY, HO U

Mo acCCOPTUMEHTY) OXUBMIIO
POCCUNCKYIO NPOMBILLIEHHOCTb

no nepepadoTKe nnacrTMacc,
KoTopas [onroe Bpems ycrtynana
OCHOBHbIE HULLN POCCUMCKOrO

pbIHKa 3apy6eXHbIM KOMMaHWAM.

B HacTosiLLee Bpems B OTpacnn no
nepepaboTke nnacTMacc, KOTopyro
cnegyeTt MaeHTMdMUMpoOBaTh Kak
oTpacsib cpedHero n manoro 6usHeca,
urpokamm ssnsatTtca 6onee 6500
KOMMaHWM, U3 HUX NINCTbI NPON3BOAAT
5 KpynHbIX Npou3BogunTenen,
KOMMayHANPOBaHMEM 3aHUMAKTCA
npodeccnoHanbHoO 12 KoMnaHum,
Tpy6hbl BbinyckatoT 150 kKoMnaHui,
ynakoBKy — npumepHo 2000
KOMMaHWI, NUTbeBblE N3Oennusa —
6onee 4000 v BNOSIHE BO3MOXHO,
YTO rae-HMbyAb B rapaxax paboratoT
Hey4TeHHble NPon3BOANTENN
NONMUMEPHbIX N3OENUNA.

PHIHOK

PWC. 2. Crpyktypa noTpe6nesns npoaykuui nepepabéoTki niacTmace no Tosapam, %
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PIC. 3. NMporxos cnpoca Ha nonuatunex (M3) 8 nepuog o 2030 roaa
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HanbonbLuni cnpoc oxugaercs Ha Tpy6HbIe Mapku [13. B cekTope npon3BohcTBa
KabesibHbIX 0607104eK 6YAET YBENYNBATLCA CIIPOC HA U30JIALUNOHHbIE MATEPUATTBI U3

CLUNTOrO MnosinaTniieHa.

PasButine pbIHKa IMHENHOI0 NONITUIIEHA OYAET 0NPEAENATLCS CIPOCOM HA CTPEIY-
/1EHKY, KOTOPAs MOCTENEHHO OYAET BbITECHATb TEPMOYCAL04YHYI0 NIIEHKY U 3alMET B
JaHHOM CEeKTOpe noTpebsieHns nonumepa auanpyroLyme nosnuun. lpeanonaraeTcsa Takxe
pa3BUTNE CEKTOPA MHOTOC/IONHbIX M/1EHOYHbIX KOMITO3ULINA.

Mo NpuynHEe MHOXECTBEHHOCTU
YHYaCTHMKOB pbIHKa NepepaboTKu
nnacTmacc nokasaresi o6bema
BbIMycKa MOSMMEpPHbIX U3Aenuii
BecbMa ycrnoseH. B cooTBeTcTBUM C
UMEeILLMMCS nokasaTenem o6bema
NPOW3BOACTBA, 3KCropTa 1 umnopTa
n3genun na nnactmace B 2014 r. ux
BMAMMOE NOTpebieHne CocTaBno
5180 TbIC. T, B 2015 . n3-3a cnaga
3KOHOMMWKM U COKpaLLeHus cnpoca
CO CTOPOHbI psaa NoTpebnsatoLLmx
oTpacnen noTpebneHne CHN3UNOCh A0
-4901 ThIC. T. B7MecTe € TeMm, pbIHOK
NONMMEPHbIX U3OENNA NepCrnekTUBEH
N B COOTBETCTBUMN C MPOrHO30M K
2030 rogy pacLumputca B 2,6 pasa
BCNeACTBME pocTa NOTPEOGHOCTH CO

CTOPOHbI OCHOBHbIX NepepaboTYNKOB
nfactmacc B nsgenus s
MaLUMHOCTPOEHUS, CTPOUTENBCTBA,
NoTPEBUTENLCKOrO CEKTOopPA,
CenbCKOro xo3sncTea v ap.

Ha puc. 3—7 npvsefeHbl NPOrHo3Hble
OLIeHKM cripoca Ha nonmmepsbl co
CTOPOHbLI NepepaboTyMKOB MracTmace
Ha nepvog go 2030 roga.”

* [lpegcTaBrieHHbIE B CTATbe MPOrHO3HbIE OLIEHKU
Crpoca Ha OCHOBHbIE BUfbI HEQTEXUMNYECKOI
npoAykuun nogrotosneHsl B 0AQ «HUNTIXUM>»
B 2015 rogy no 3agaHuo MuHnpomtopra Poccum
B LIEIX KOPPEKTNPOBKMN «CTpaTernu passutis
XUMUYECKOr0 U HEGOTEXUMUYECKOTO KOMIEKCA Ha
nepnog 4o 2030 roga».
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PHIHOK

PWC. 4. Nporxos cnpoca Ha nonunponunes (M) 8 nepuog o 2030 roga
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lporHosupyetcs, 410 4o 50% Bbipabatsiaemoro 11 6yaeT noTpebaTbes B TPY6HOM
npon3BoACTBE. KpOME TOro, 0XXUAAEeTCs yBEIMYEHe Crpoca Anis npou3BOACTBA
bOl[T-nneHkn. B cekTope HeTKaHblX MaTepuUanoB BaXxHbIM HaMpPaBieHNnem pasButns
ABNIAETCA Peam3auyms NnPOEKTOB N0 CO3LaHNI0 NPON3BOLCTBA re0TEKCTUNA U
reomem6pan. [janbHeiiiee pa3BuTue moayyuT NPON3BOLCTBO aBTOKOMIOHEHTOB U3
MoIMAPONNIIEHaA.

PWC. 5. NMporxos cnpoca Ha noauctupon (MC) 8 neprog fo 2030 roga
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B HanbonbLueli cTeneHn nporHo3upyercs yBennyeHue crnpoca Ha G, ncrosb3yembii
B npon3BocTBe XPS-nnuT, npUMeHeHne KOTOPbIX O3BOJIUT PELLNTb OAHY 13
BaxKHenLLnx 3aga4 XKX — 1enno- u 3Heprocoepexenme.

PUC. 6. Nporxos cnpoca Ha nonusuHunxnopug (MBX) B nepuog a0 2030 roga
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BaxHeviume cepepei npumererns [IBX coxpanaTcs npu HEKOTOPOM yCUEHNN
103uLui Mpon3BoANTENEI TPYO, KabesbHbIX NACTUKATOB U IMHONEYMA.
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PucyHKn 3—6 nnniocTpupyroT pocT
notpe6HocTu B M3, MMM, MNC n NBX
ONs npon3BoacTBa U3genum 13
nnacTMmacc (npexpge scero Tpyo,
CTPOUTENBHBLIX KOHCTPYKLINNA,
netanen gns asTomob6unen n

Ip.), B TOM 4uCne 3aKynaembix B
HacTosiLLiee BPeMs Mo UMMOPTY Ha
cymmy 5—6 Mnpg gonn. B rof.

YuntbiBas NepCrnekTMBHOCTb
pbIHKA NONMUMEPHbIX N3OENNin
npefcTasnaeTcs LenecoobpasHbim
pacLumpeHe NpoayKToBOW
HepTera3soxMMmn4ecKom MHenKn
[0 KOHEYHOW NpoayKumn, To ecTb
OpraHvM3oBbIBaTb MPOU3BOACTBO
CpeaHETOHHaXHbIX U3aenvi u3
nnactmacc (mpexpge Bcero Tpy6

M CTPOUTESbHBLIX KOHCTPYKLIMIA) B
pamMKax KoMnaHun-npon3BoauTenen
nonumepoB. Takasa nHTerpauus
YBENUYUT NPUOBLINIBHOCTb U CHU3UT
3aBMCUMOCTb OT UMMopTa.

Jpyrvm BaxKHbIM HanpasneHmem
nepepabotkm YBC B npogyKumio ¢
BbICOKOW [0O6aBNEHHON CTOMMOCTbIO
1 BOCTPEOOBaHHYIO HA BHYTPEHHEM
pbIHKE, ABMSETCA NPOM3BOACTBO
LLUMH 1 3apy6exKHble KOMMaHuu, BUas
nepcrneKkTUBHOCTb POCCUINCKOro
PbIHKa, y>Ke NpuLLM B OTpacib CO
CBOVIMU TEXHOSOTMSAAMM 1 YCMELLHO
pas3BMBaIOT Kak NPOU3BOACTBO, Tak U
ONcTpnoyLmio.

Tem He MeHee, [0 HACTOSLLEro
BPEMEHM POCCUNCKUIA PbIHOK LUMH
HaxoouTcs B rny6oKOW 3aBUCUMOCTH
oT umnopta: 50—55% notpebHOCTN
YOOBJIETBOPSAETCS 3@ CHET 3aKYMOK
3a py6exxom.

Bonpoc: lMoyemy Ha poccuickom
PbIHKE LLUWH CTOJIb BbICOKas
UMnopTHasi cocTaBnsoLasn?

Ha Barnag aBTopa, Takas cuTyaums
onpegensieTcs ABYMs NpuyinHamu.
Bo-nepBbix, HEAOCTATOYHON
KOHKYPEHTOCMOCOBHOCTbIO
0TeYeCTBEHHbIX LLIVH B
npemMmnanbHOM CEKTOPE U 3TO

npv TOM, 4YTO POCCUIACKNE
NPOU3BOAUTENW LUNH UMEIOT
BbICOKYIO TapUhHYIO 3aLLmTy

OT MHOCTPaHHbIX KOHKYPEHTOB,

YTO MOMOraeT UM COEPXUBaTb
He6NAronpPUSATHYIO KOHKYPEHLMIO
(B HacTosiLLee Bpems cTaBka
BBO3HOM TAMOXXEHHOW MOLLMHbI
Ha LLUMHbI MOKPbILLKM AJ15 NErKOBbIX
aBTomMobunen coctaBnsaet 14%, HO
He MeHee 3,41%$ / wT.)

Bo-BTOpbIX, CO3HATESIbHLIM
npeanoyYTeHMeM UMMOPTHOW
NPOAYKLMM ONS UCMOMNb30BaHWs B
aBTOMOGUSIAX 3apy6eXHbIX MapoK,
B TOM 4umcrie Npu ux c6opke Ha



TeppuTopmn Poccumn nHocTpaHHbIMU
komnaHusamm (Ford, Volkswagen,
Skoda, Citroen v gp.).

B nepcnekTtunee go 2030 roga
pOCCUNCKNI aBTonapk CyLLeCTBEHHO
pacLumpuTcs (KONM4Y4eCcTBO NErkoBbIX
aBTOMOOUIIEN MOXET BO3pacTu
BABOE), NP 3TOM yBEMNYUTCSA

PbIHOK HE TOSIbKO NEPBUYHOM, HO U
BTOPMYHOW KOMMAEeKTaumMm maLlmnH
LUMHHOW npoayKumen. Mo nporHo3Hom
oLeHKe 3a 15 neT cnpoc Ha LWWHbI Ans
JIerkoBbIX aBTOMOGWIEN BO3pacTeT Ha
88,5%, Ons rpy30BbIX aBTOMOOGUIEN —
Ha 92,5% (pwuc. 9, 10).

CnepyeT, 0gHaKo, OTMETUTb, YTO
HECMOTPS Ha 3asiBMEHHbIE NMPOEKTbI

Nno pacLUMPEHnIO NPOM3BOACTBA LLUVH
CTeneHb 3aBMCUMOCTHM OT MMMopTa
Oaxe B 2030 rogy MOXeT ocTaTbCs
[OCTaTOYHO BbICOKOW: MO OLIEHKe,
WHOCTPaHHbIE LUNHBI NS FPy30BbIX
aBToMobunen 3anmyT 32,5% pbIHKa,
[ONsi NerkoBbIx aBToMoo6unen — go 30%
pbIHKa.

YT06bI BblAEpXaTb KOHKYPEHLMIO,
CHU3UTb 3aBUCUMOCTb OT UMMopTa

W MONYYUTb JONONHUTENbHbIE
OMBUOEeHAbl HE06X0ANMO NOBbLICUTb
KOHKYPEHTOCMOCOBHOCTb POCCUINCKUX
LLIMH, KOTOpasi B COOTBETCTBUM C
SKOHOMMWYECKUMM NoCcTynaTtamm
hopmmpyeTca Ha nnatgopme
cebecToMmMocCTu.

B cTpykType ce6ecToMMoCTy LUMH
no4tn 80% coCTaBnsEeT Cbipbe

(puc. 11), Npu 3TOM 0COGEHHYIO POrb
UrparoT ToBapbl MasIOTOHHaXKHOM
xumumn (MTX), npygatoLmne

LMHaM cneuunduryeckmne cBOMCTBa

N B 3HAYUTESIbHOW CTEMNEHN
onpegenstoLme Ka4ecTBO U LIeHY Ha
KOHEYHbI TOBap, TO eCTb €ro No3nLun
Ha pbIHKe.

Mo ocHOBHOWM HOMeEHKNaType
MarnoTOHHaXKHOW NPOAYKLMM

[Nsi IPOU3BOACTBA LUMH CNpoc
YOOBNETBOPSETCA 3a CHET MMMopTa
(no HekoTOpbIM NO3nLMAM — o 100%).
Haun6onee npo6nemMHbIMM NO3NLMAMMN
ABMSAOTCS:

* ycKOpUTENu ByNKaHM3aumm
cynbdeHammapl;

e ctabunusaTtops! IPPD n 6PPD;

°* BYNKaHWU3YIOLLIME areHTbl:
nosiMmMepHas cepa v ankus-
dopmanbaermgHas cMona;

* MUHepalibHble aKTUBHbIe
KPEeMHEeKUCJIOTHbIe HanoJIHUTeNnn 1
areHTbl UX co4eTaHuAa C Kay4ykomM —
opraHocunaHbl.

B ycnoBusx, korga co CTOPOHbI CTpaH,
NOCTaBNSIOLLMX MPOOYKLIMIO Manom
XUMUU, HEOBXOAMMOW OS5 pa3BUTUS

PHIHOK

PWC. 7. Nporxos cnpoca Ha nonuatunextepedranara (M3T) 8 nepuoa fo 2030 roga
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CHumxeHne TemnoB cnpoca Ha 13T cBA3aHO ¢ 3aKOHOAATesbHbIM 3aMPETOM
(3akoHonpoekt Ne 280796-6) ncronb3oBanus 13T 4715 ynakoBKu c/1ab0ankorosibHbix
HanuTKoB, coCTaBAsALMX He MeHee 20% B 061jem 06beme ynakosku n3 13T,

PIC. 8. OcHoBHble npoussoguTeny WwuH B Poccun (no fadHHeimM 3a 2013 1.), MAH LT,
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PIC. 9. Nporxo3 cnpoca Ha WuHbI A5 NErkoBbIX aBTOMO6UNeN Ha nepuog Ao 2030 roaa
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PIC. 10. NMporHos cnpoca Ha WKHbI Ans rPy30BbIX aBTOMOGUAEN B nepuog A0 2030 roaa
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PUC. 11. NpumepHas cTpykTypa ce66CTOMMOCTY LNHbI Knacca B, %

npoyee
10%
an/aHeprus
12%
MTX
22%

He TOJSbKO LLUMHHOW, HO 1 OpYrux
oTpacren NPOMbILLSIEHHOCTH,
06BbABNAKTCA CaHKLMN U
TOProBble OrpaHNYeHusi, KpanHe
BaXHO pasBMBaTb COOCTBEHHOE
NpPOn3BOACTBO XMMUKATOB-L06aBOK.
OTOT 6U3HEC BbICOKOI(DEKTNBEH
no Npu4MHe peHTabenbLHOCTH
NPOn3BOACTB M Cnpoca Kak Ha
BHYTPEHHEM, TaK U Ha BHELLUHEM
pbIHKE.

[1ns noBbILWeHNS
KOHKYPEHTOCMOCOBHOCTU
POCCUMCKUX LLUMH HEOOXOAUMbI
TakXxe MHHOBaUUKU B MPOU3BOACTBE
Kay4yKOB, OCYLLIECTBSAA UX B
cnegyoLmnx HarnpaseHUsX:

* HapallmBaHue 06bLEMOB
NPOV3BOACTBA LUMHHBIX 6yTaaneH-
CTMPOIbHBIX Kay4yKOB PacTBOPHOM
nonuvepmusaummn (OCCK),
pacLuMpeHue nx Mapo4HoOro
accopTUMEHTa;

* pasBuTUE NPOU3BOACTBA
nonméyTaanmeHoBbIX 1
MOMNMN30MNPEHOBBIX Kay4yKOB,
MOMYyYEHHbIX C MPUMEHEHVEM
HEOMMOBbIX KATanM3aTopos.;

Kay4yKu

40%

KOpZbl

16%

* opraHusauus n passuTtue
NPOV3BOACTBA CTEPEOpErynsapHbIX
1,4 nonMgueHoB Ha OCHOBE
MOHOMEPOB — M30MpeHa n
6yTagneHa;

® COBEPLLEHCTBOBAHWUE CbIPbEBOMO
obecneyeHnsi: MOHOMEPOM —
6yTagnmeHoM Ha OCHoBe (hpakuum
C4, 3a cHeT pasBuTHA U CO3JaHUA
HOBbIX MMPONMN3HbIX YCTAHOBOK.

* Kk K

MpenctaBneHHble BbiLle
pas3MbILLIEHMS BbI3BaHbI
HEeO6XOAMMOCTLIO OCMbICIIEHUSI TOTFO
akTa, 4To B Poccuu, aenstoLlerics
KpynHenLwmnm npon3soantenem
YrNeBOAOPOOHOrO Chipbs, AONA
XuMmn4deckoro komnnekca s BBl
cTpaHbl coctasngeT 1,4—1,6%, B TO
BpeMms Kak B Kutae — 9%, AnoHum —
8,2%, 'epmaHum — okono 7%,

CLUA — 6%, npu4yemM CMHepreTn4ecKui
3(pheKT HA aMePUKAHCKYIO
9KOHOMWKY OT UCMONb30BaHUSA
XUMUNYECKON U HEDTEXUMUNYECKON
NPOAYKLMM SKCNEePTbl OLleHMBatOT

B 25%.

BeccropeH Tesuc, 4To ans
MOBbILLEHNS1 YPOBHS BbIPY4KU

OT NnepepaboTKn HePTU 1

rasa Heo6xoaMMo pacLUnpsTb
NpPon3BOACTBO MNPOAYKLNN C BbICOKOM
n0o06aBOYHOM CTOMMOCTLIO. B naHHomn
cTaTbe NokasaHbl NepCneKTUBbI
cnpoca pOCCUNCKOro pbiHKA Ha TaKyto
BbICOKOTEXHOSIOMMYHY0 NPOAYKLMIO
nepegena yrnesogopoAHOro Cbipbs
Kak 13genuns n3 nnactMacc u LUMHbI.
BmecTe ¢ Tem, CnekTp XMMU4eCKomn

N HEDTEXUMUYECKON NpoJyKLUn C
BbICOKOW JO6aBNEHHON CTOMMOCTbIO
ropasfo Lumpe 1 He MOXET 6bITb
paccMOTpeEH B OOHOM CcTaTbe.

B kavecTBe npvmMepa MOXHO
NPUBECTN XMMUYECKNE BOSIOKHA U
HUTW, KOTOPbIE NCMONb3YIOTCA Kak
Ons nowwmea ogexgbl (koTopas B
HacTosLLee BpeMs NocTynaeT B
OCHOBHOM 13-3a pybexa), Tak 1 B
NPOMBbILUIEHHOCTU, B JOPOXHOM U
rMBPOTEXHNYECKOM CTPOUTENBCTBE, B
aBuva- U pakeToCTPOEHUU (YrnepoaHble
BOJIOKHA) 1 T.4. B HacToswee

BpeMsi 9TOT CEKTOP XMMNYECKOro
Npon3BOACTBa BbICOKO3aBMCUM OT
MMMOpTAa, YTO B COBOKYMHOCTH C
pacLumpeHvem cdep NnpUMeHeHNs
CUHTETUYECKNX BOSTOKOH 1 HUTEW
onpegenseT NepcrnekTMBHOCTb
oTpacnv U MOXET cTaTb chepon
MHTEepecoB 6u3Heca.

B Hos6pe 2015 roga xummyeckoe
coobLecTBo otmedano 100-netue
CO [HA poxaeHus MuHucTtpa
XMMWYECKOM MPOMBbILLMIEHHOCTM
CCCP J1.A. KocTtaHgoBa, BHECLLIErO
OrPOMHbIV BKNa[ B CTAHOBIIEHWE

1 pa3BuTNE OTEHECTBEHHOIO
XMMMYeCKoro kommnnekca. Ero
KpbinaTas pasa «Kakosa xumus —
TakoBa XM3Hb», NpeAcTaBnseTcs
BeCbMa aKTyanbHOW Ans
CErofHsLLHEro gHs. ®

KEY WORDS: market polymers, tyres,
hydrocarbons, petrochemical industry, added

value.




BeHToHUT KypraHa

13A-0070

000 «benToHUT KypraHa» sanumaet ogHy 13 auanpyroumx nosuumii
B NPOM3BO/CTBE BbICOKOKAYECTBEHHOW BEHTOHWUTOBOMW NpoayKumu. Haw 20-neTHuit onbIT

B OTPAC/M, BbICOKMIA NPOM3BOACTBEHHbINM NOTEHLMAN U BbICOKOKAYECTBEHHI HEHTOHUT
MeCTOpoXAeHNs «3bipsHckoe» KypraHckoii 061acTu — 3aor ycnewHoi pabotsl ¢ notped

B cootsetctBumn ¢ TY 39-0147001-105-93 000 «beHTOHMT KypraHay BbinyckaeT beHTonopoLku
Ans 6ypoBbiX pacTBopos, Mapok: NMBMA, MbMb, MBMB, Ha ocHoBe COGCTBEHHOIO CbipbS,
XapaKTepU3YIOLWErocs BbICOKUM COAEP)KAaHMEM MOHTMOPUINOHMTA (He MeHee 77%),

a 6ypoBble pacTBOPbI HAa MX OCHOBE MMEIOT HU3KYI0 BOA0OTAAYY (MeHee 15 cM®) 1 BbicokMe
peoorMyeckmue CBOMCTBA, obecneynsatolme 3GEKTUBHYIO NPOMbIBKY CTBOA CKBAXKMHDI:

=3Pz

—

= Bbixoa pacTopa, MaccoBas fons Bnarm, l :

S Mapka M3/TH, He MeHee %, He Gonee Al

o Jf l ,-,'- o
LT 20 12 i
MEMB I 16 I 12 | - ;fl'“! 1} _
e 12 12 . T

beHTonopoLkK MMetoT Bce HeobxoauMble cepTUdUKaTbl U MONHOCTBI0 COBMECTUMBI C
KOMMOHEHTaMu IUHUCTBIX BypoBbix pactBopoB. 000 «beHToHuT KypraHa» nepBoe U eAMHCTBEHHOE
B Poccuu npepnpustue npowepuee ceptudukaumio 6EHTOHUTOBONM NPOAYKLMK B AMEpUKaHCKOM '
HedtaHom UncTutyTe (API), NOATBEPAMBLLEE COOTBETCTBUE CUCTEME MEHEIKMEHTA KayecTBa

API Spec Q1 (nmueH3ua N2 13A-0070). MepenoBbie TEXHONOTMM NPOM3BOACTBA M NepepaboTku

CbIpbs NO3BOMIAOT NPOU3BOAUTH BbICOKOKAYECTBEHHBI HEHTOHMT, 0TBEYatoW M TpebOBaHNAM
cneumdmkaumu API 13A OCMA GRADE Bentonite.

CsoiicTBa CycneHsuu I*%""l 0y

hY 2 h‘

Mokasarenu Tpe6oBanus 3HaueHue h“\ -'fl: I
cneundumkauumn API nokasarens r

o\ =

— S

MokasaHus wkanbl BUCKO3MMeTpa npu ckopoctu 600 06/mMuH Mm-mmyM 30

OTHoLWeHKe npepena TeKy4ecTH K NAaCTUMECKOH BA3KOCTH Makcumym 6,0

O6vem dunsrpara, ma. Makcumym 16,0 | 13,2- 15,0

OcraTok 4acTL AMaMeTpoMm céume_ 75 pm, % Makcumym 2,5% | 1,5-2,0

|

-

i

Cneunanuctbl 000 «beHToHUT KypraHa» okasbiBaloT npodeccMoHaNbH
KOHCYNbTaLMIo Npu Bbibope 6€HTOHMTOBON NPOAYKLMM, Haubonee yAoE =
=1

Tpe60oBaHMAM 3aKa34MKa, @ TAKIKE OCYLLECTBAAIT UHPOPMALMUOHHYIO N -
Ha CTaAuMu NPUMEHEHUS NPOAYKUMK y noTpebutens. . 2.

Ten/dakc +7(3522) 436-315

@ www.bentonit.su e-mail: info@bentonitkgn.ru

+7(3522) 436-301



PHIHOK

[TOAVIMEPHDBIV B3HEC
B KPM3VICHOM 2015 TOAY

9KOHOMUYECKAS TYPEYIIEHTHOCTb, B YCII0BUSX KOTOPOI BbIHYXKIEHA ®YHKLIOHUPOBATL CEMOHS
POCCUIACKAS MPOMBILLNIEHHOCTb, 0603HAYMIA MHOTUE NMPOBIEMHBIE MOMEHTBI. B MEPBYH) O4EPE[b, 3TO0
BOMPOCbI, CBA3AHHBIE C MMMOPTO3AMELLEHNEM 1 KOHKYPEHTOCMOCOBHOCTBIO HEKOTOPbLIX BMAOB MPOAYKLNN.

V[IK 338.34

HE CMOTPS HA 3TV NMPOBESTbI, A TAKXXE HA HETATVIBHbBIE MOCNEACTBISA CAHKLIMOHHOTO PEXXMA, POCCUACKAS
HEOTEXUMIA UMEET BCE BOSMOXXHOCTW CTATb JTOKOMOTBOM PA3BUTIA 3KOHOMUKIA 3A CHET KOMIMJTEKCHOIO
ICNOMb30BAHIS YITIEBOLOPOAHOIO CbIPbS HA BASE PA3BUTIS MHHOBALIMOHHbIX CETEW: OT CbIPbS 10 FOTOBbIX
N3LENWIA. B 2015 TOAY TASOHE®TEXVMIS MOKA3AJIA POCT M0 BCEWN TEXHOMOMMYECKOM LIENOYKE, MO CPABHEHIIHO
C APYTAMI OTPACIIAMIA MPOMBILLITEHHOCTW. 3A CHET HE0 3TOI0 YOAOCh AOCTUHYTH 1 KAK PA3BIBAJTACH
XUMUYECKAS OTPACSTb B KPU3WCHbIA NEPNOL?

TURBULENT ECONOMIC CONDITIONS, UNDER WHICH THE RUSSIAN INDUSTRY IS FORCED TO FUNCTION THESE DAYS, HAVE
INDICATED MANY ISSUES. FIRST OF ALL, THESE ARE ISSUES RELATED TO IMPORT SUBSTITUTION AND COMPETITIVENESS
OF SOME KINDS OF PRODUCTS. DESPITE THESE GAPS, AS WELL AS NEGATIVE IMPACT OF SANCTIONS REGIME, THE
RUSSIAN PETROLEUM CHEMISTRY WELL-POSITIONED TO BECOME AN ENGINE FOR ECONOMIC DEVELOPMENT BY MEANS
OF THE INTEGRATED USE OF HYDROCARBON CRUDE BASED ON THE DEVELOPMENT OF INNOVATION NETWORKS: FROM RAW
MATERIALS TO FINISHED PRODUCTS. IN 2015 GAS & PETROLEUM CHEMISTRY DEMONSTRATED GROWTH OVER THE ENTIRE
TECHNOLOGICAL CHAIN IN COMPARISON TO OTHER INDUSTRIES. BY MEANS OF WHAT IT WAS ACHIEVED? AND HOW WAS
THE CHEMICAL INDUSTRY DEVELOPING DURING THE CRISIS?

K/TIOYEBBIE CJTOBA: Hegfme‘xwuu)z, 2A30XUMUA, NOAUMEDDL, p0C£‘uﬂC7CﬂiI IKOHOMUKA, UMNOPINOIAMEUEHUE.

Xasosa Tamapa
HukonaeBHa,
OUPEKTOp AenapTtaMmeHTa
aAHaAJIUTUKUN

3A0 «AnbsiHC-AHanUTUKa»,
K.3.H.
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dakTopbl pa3BmUTUSA

OfHUM 13 3HAYMMbIX TPEHOO0B
pas3BuTns akoHoMuKn Poccum B 2015
rofgy, N0 MHEHWUO 6OMbLUMHCTBA
3KCMEepTHOro coobLLecTBa, ABseTCs
CHWXEHME LeH Ha HeddTb. JTOT
haKTop pas3BUTUSA BO3BEAEH B KYbT.
OpHako B cTpykType BBl no sngam
3KOHOMMWYECKOW AeATENbHOCTU
[o6blya HepTn 1 rasza 3aHnmaeT
BCero nuuib 8,8%. OcTanbHble
91,2% BBI1 B 2015 rogy co3naHbl 3a
CYeT Apyrvx BUAOB 9KOHOMMYECKOWN
JesATenbHoCTH.

BesycnoBHo, BanoTHas BbIpyyka 3a
cyeT aKcnopTa o6ecneynBaeTcs B
OCHOBHOM HEeTbIO 1 Fra3oMm.

Ha Haw B3rnsag, gectabunuaupyoLee
BfISIHME Ha pa3BUTUE POCCUINCKOWN
3KOHOMWKN B BONbLLEN CTEMNEHU,

4YeM LieHa Ha HedpTb, okasanu
nesanbBauns pyons v nNoBbILLEHNE
KNto4YeBon cTaBku. [JeBanbBauus
py6ns B 2015 rogy OTHOCUTENBHO
2014 roga npmbnunantensHo Ha 60%
M POCT KMOYEBOW CTaBkn A0 17% C
NnocTeneHHbIM ee CHMXeHnem o 11%
npvBenu K:

* CY)XeHuIo crnpoca,

® CHMXXEHWIO IOXOI0B HAaceneHus,

* VHQNSLMKU n3gepxek
npov3BoLCTBa,

* MOBBLILLEHUIO LIEH,

* MOBbILLIEHWIO NMPOLEHTOB
KpeauToBaHus,
* COKpALLEHWIO IEHEXHOW MacChbl.

B ycnoBusx skoHOMUYeCKnx
CaHKLWI, CHKEHUS LLEH Ha HeTb,
JesanbBaumm pybnsi n BbICOKMX
NMPOLIEHTOB 3aMMCTBOBaHMS
(hMHAHCOBbIX CPEACTB U3MEHMUIIUCH
npasmna urpbl Ha NPOMbILLNEHHbIX
pbiHkax Poccun.

HecmoTps Ha To, 4TO poccuinckas
SKOHOMMKA Haxo[WTCH NOA, BINSAHMEM
JecTabunmanpyroLmx hakTopoB Kak
Ha Makpo-, Tak U Ha MUKPOYPOBHE,
TEeMMbl POCTa XMMUYECKON MHOYCTPUn
B 2015 rogy oTHocuTenbHO 2014

ropga coctaBuiv 6,3% npu nageHuu
NPOMBbILLEHHOCTU B LienoM Ha 3,4% u
BBIT Ha 3,7%.

Mpv 3TOM NPOU3BOACTBO NyacTMace
N CUHTETUYECKUX CMOJT BbIPOCIIO Ha
8,1%.

OcyLecTBneHne 3KOHOMUYECKOr0O
pbiBKa TpebyeT N3MeHeHus
3KOHOMWYECKOW napagurmMbl

OT 9heMepHbIX «CTPYKTYPHbIX
pedopM» C XECTKON AEeHEXHO-
KpeauTHOM MNONUTUKON N Kak
CNeAcTBME COKpaLLeHnem
npomn3BoACcTBa U O6HULLAHNEM
HaceneHus K coumarnbHO-PbIHOYHOMN,
MOOUIM30BaHHOW Ha pa3BuTme
NpPomn3BOACTBA 3@ CHET CMArYeHns
OEHEXHO-KpeauUTHOM MONIUTUKK



PWC. 1. Hedprerasoxumuyeckas Lienoyka oT Cbipbsi O KOHEYHOI NPOYKLMN

PHIHOK

YBC MNPOJIN3 Nonnmepbl,
HEDTb (HadpTa, CVT, (aTuneH, Kayqyku, |/|3,£1Me;1 W
rA3 LL®J1Y, aTaH, NpPOMNWIIEH, npoayKLums NoNNMepoB
nponax) OyTazmeH) OprcuHTesa
TEMMbl '1"33(2“ VG - réowmepu M3nenus u3
pocTa 9070 ra3 = 8 09 > o o ’ Kayuyky [P  NOnMMeEpoB
2015/2014 0,8% 20 ’ 9.8% -5%

1 o6ecrneYeHunst PUHaHCOBbIMM
pecypcamu Npou3BOACTBEHHOMO
ceKTopa v Kak CrieacTeme yBenmyeHms
LIOXO[0B HACeNeHWsi 1 pocTa crnpoca
Ha NPOMBbILLISIEHHYIO MPOAYKLMIO.

Camoe rnaeHoe onsi passuTus
rasoHeTEXMMUN HE NPOCTO
MCMosb30BaTh Cbipbe, a 3aHNMaTbCH
ero rny6okou rnepepaboTKoMn.
[MoaBWXKKM B 3TOM HanpasneHun ecTb
N OHW 3anoxeHbl B «[1naH passutus
HepTe- 1 razoxumumn Poccuun Ha
nepuopg po 2030 roga» (nanee

Mnan 2030).

MpeaungeHT Poccum B.B. MNyTuH

Ha COBEeLLaH1M Mo pa3BUTUIO
HedbTerasoxmmmm B Tobonbcke B 2013
rogy 3asasun: «Heobxogumo co3gatb
CTUMYIbI ANst TOTO, YTOObI HE rHaTb
Cbipbe 3a py6ex, a nepepabdaTbiBaTtb
ero 3pechk B Poccun».

B NMnan 2030 3anoxeHa vaeonoruns
pas3BuTUS PbIHKOB 1 MPON3BOACTBA
HedoTerasoxMMn4eckon npoayKuumn no
TEXHOSIOMMYECKOM LIeno4vKe OT HedhTH
1 rasa 0 KOHeYHOW NpoayKLmMn ¢
BbICOKOM J06aBNEHHON CTOMMOCTbLIO
(nonumepsbl, kaydyku n nagenust n3
HUWX), T.€. YXO[, OT CbIpbEBOV MOAENM
pasBuTus.

Ha cxeme (puc. 1) npegctaeneHa
HedbTerazoxmmmyeckas Lenoyka ot
CbIpbs 1O KOHEYHOW NPOAYKLUMN.

PocTt HedpTerazoxvmmm B 2015

rogy no oTHowueHwo Kk 2014 ropy
Mo BCEN TEXHONOMMYECKON LIENoYKe
npovcxoamn Ha oHe cnaja Bcex
oTpacnen NPoOMbILLNIEHHOCTH,
KOTOpblEe He 3aBUCAT OT LieHbl Ha
HedTb, @ UMEHHO: CTPOUTENbCTBO
-7%, TpaHCMNOPTHbIE cpeacTaa
-8,5%, NpOV3BOACTBO MALLUVH U
o6opynoBaHus -11,1%, aneKTpoHHOoe
o6opynoBaHue -7,9%, metannyprus
-6,5%.

Cnag B oTpacnax NPpoMbILLITIEHHOCTN
noBNnUAN Ha CHMUXXeHne npon3soacTea

n3gennin 3 nnactMmacc Ha -5%,
SABNSAOLLErocs ApanBepoM crpoca Ha
nonumepbl.

[MonumepHbIn 6U3HecC
Ha B3neTe

Poccuinckuin peliHOK nnactmacc

0o 2014 ropga xapaktepuaoBarncs
BOCXOAALLMM TPEHOOM Kak no
Cnpocy,TaK 1 No npeasioxexuvto. B
2015 rogy cnpoc Ha nnactMacchbl
N CUHTETUYECKME CMOJIbl CHU3WNCS
Ha 9%. OgHako MX NPoM3BOACTBO
Bblpocso Ha 8,1%. Cnpoc Ha
naacTtMacchbl U CUHTETUYECKNE
cmonbl B Poceun B 2015 rogy
cocTtaBun 7,42 MJH T NO CPaBHEHUIO C
8,15 mnH 1 B 2014 roay.

MpoussoacTeo nonvmepos B 2015
rogy CoCTaBnsano 7,22 MJH T.

Ha gnarpamme (puc. 2) paccMoTpeHa
OMHaMVKa Pa3BUTUSA PbiHKa

nnacTMacc U CUHTETUYECKMX CMOS B
2010-2015 rogpl.

W3 gnarpammbl 04EBMAHO, HTO B
2015 rogy Npou30oLLIIO CHUXKEHNE
mmnopTa Ha 31,3% u pocT akcropTa
Ha 62,7%. OpgHako B 2015 roay B
pOCCUACKOM NOSIMMEPHOM BU3Hece
No-nNpexHeMmy CoXpaHseTcs
oTpuuaTenbHoe BHELLUHETOProBoe
canbfo Mexay 9KCropToM m
MMMAOPTOM (-0,2 MIH TOHH).

Jingypytowme nosnumm Ha

pbIHKE MOIMMEPOB 3aHMMatOT
KPYMNHOTOHHaXHblE 6a30Bble
nonMMepbl: NONITUNEH

(M3), nonunponunen (M),
nonusuHunxnopug (MBX), nonuctmpon
(MC), nonnatuneHtepedtanat
(N3TD).

[ons KpyNHOTOHHaXHbIX NONIMMEPOB
B NPOM3BOLACTBE CUHTETUYECKMUX CMOJ
v nnactMacc gocturna B 2015 rogy
OKOJ10 65%.

PWC. 2. Ounamnka pa3sutins pbiHKa CUHTETUYECKUX CMOST 1 MIACTMACC
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PHIHOK

TABJIALA 1. Beayuue npogyueHTs KDYNHOTOHHAXHBIX Nonumepos 8 2015 roy

MowHoCTb, Konuyectso
Monumepbl THICTOHH/TOR | NpOAYUEHTOB [lons BeaywMX NPOAYLEHTOB Ha PbIHKE
KpynHOTOHHAXHbIE 5376,5 29
MoNNMepbI, BCEro

K «TAN®» - 52,3%
000 «CraBponeH» —16%

e 1 7 000 «TomckHedTEXUM»
(MAO «CUBYP XonguHr») —13,9%
[TAO «CBYP XonguHr» — 44,9%

mn 1425 7 MAO «HmxHekamckHedTeXUM» — 14,7%
MK «Tutan» — 14,7%
[MAO «CUBYP XonguHr»

NBX 980 4 (000 «PycBuHun») — 33,7%
0AO «CasHckxumnnacT» — 30,6%
MAQ «HumxHekamckHedTexum» —50,1%

Mc 479 7 MAO «CUBYP XonguHr»
(3A0 «Cubyp-Xumnpom») — 20,9%
[TAO «C/BYP XonguHr»

n37To 620 4 (OAO :I‘IOJ‘II/IS(D», 0AO «Cunbyp-MNaTod»)

—46,8%
000 «Anko-Hadpta» — 35,5%

TpeHabl pa3BuTusa oTpacnen,
NOTPEO6AALLMNX KPYNMHOTOHHAXKHbIE
naacTmacchbl, C y4eTOM KPU3NCHOMO
COCTOSIHMS 3KOHOMUKM Poccum B
2015 rogy nokasanu, 4To BegyLLMun
cermMmeHTamu notpebneHuns
ABNAIOTCA Tapa M YNakoBKa, a Takxe
CTPOUTENBCTBO.

B Poccum B 2015 rogy notpebnsnocb
okoro 50 Kr/4en. nnactMmacc 1
CUHTETMYECKMX CMOJ Ha JyLuy
HaceneHus, cnpoc No-npexHemy
onepexan npeanoxexuve (Ha 2,8%).

OpHako, UMNOPTO3aBUCUMOCTb Ha
PbIHKE KPYMHOTOHHaXHbIX NONIMMEPOB
B 2014—-2015 rogax cHM3unach 3a
cYeT BBOAA HOBbIX MOLLIHOCTEMN.

CornacHo «[1naHy pa3sutus raso- u
HedpTexumum Poccun Ha nepuog go
2030 roga» B 2013 rogy BBEEHDI
MOLLIHOCTM MO NPOU3BOACTBY
nonunponunexHa 500 TbIC.TOHH/rof,
(MAO «CUBYP XonguHr» — 000
«Tobonbck-MNMonmmep») n 210 ThiC.
ToHH/rog (Mpynna KoMnaHun «TutaH»
— 000 «[INonvnom»); N0 NPOM3BOACTBY
BCMEHMBAOLLerocs noamMcTnpona
100 Tbic.TOHH/rog (MAO «CUBYP
XonguHr» — 3A0 «Cnbyp-Xumnpom»,
r. Mepmb); a Takxe pacLunmpeHune
MOLLIHOCTM MO NPOU3BOACTBY
nonucTmpona obLLero HasHa4eHus

¢ 150 go 250 ThIC.TOHH/rog 1 BBOL,
HOBOW MOLLHOCTU MO MPOU3BOACTBY
ABC-nnacTtunkoB 60 TbIC.TOHH/rof
(MAO «HwxHekamckHedpTeXM»).

B OAO «MNOJIN2®» ocyLlecTBneHa
MOoZepHM3aums 1 pacLumpeHne
MoLHocTm ¢ 120 go 210 Thbic.
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TOHH/rof, No NPOV3BOACTBY
nonuatuneHtepedTanara. B

MAO «CUBYP XonguHr» —

00O «PycBuHun», r. Kctoso

B 2014 rogy BBefeHa HoBasi
MoLLHOCTb 330 TbIC. TOHH/rof No
NPOV3BOACTBY MOMVUBUHUNXIIOPUAA.

BBoj HOBbIX MOLLHOCTEN NO
Npoun3BoACTBY MOMMEPOB
NO3BONWI YBENNYUTL NPEanoxXeHne
POCCUICKMX MaTepuanos Ha
BHYTPEHHEM PbIHKE, COKPaTUTb
AeduumT N, COOTBETCTBEHHO,
WUMMOPT OTAENbHbIX NONIMMEPOB
(M1, NBX).

B kpuaucHbii 2015 rog 6narogaps
OCBOEHWIO YKa3aHHbIX BbiLLe
MOLLIHOCTEN, NPOU30LLEN
CYLLIECTBEHHbIN (8,1%) pocT
npov3BoACTBa NONIMMEPOB MO
CpaBHEHWIO CO crnagoMm B Opyrux
oTpacnax npomsbliLLneHHocTn. 2015
rog HarnsgHo nokasar, 4YTo Lenesoe
perynupoBaHue pa3Butus oTpacnm
(Mnan 2030) siBnsieTcs 6onee
3(hPEKTMBHBIM HEXENN TPAANLNOHHOE
«PbIHOK BCE OTPErynmpyeT».

B Tabnuue 1 npeacrasnieHbl OCHOBHbIE
npPoayLeHTbl KPYMHOTOHHAXHbIX
nonmumepos B 2015 rogy.

Bepywwimmu npoayLeHTamm
KPYMHOTOHHAXHBIX MOIMMEPOB
apnstoTcsa NMNAO «CUBYP XonguHr» n
MK «TAN®». JugupytoLme nosvumm
Ha pbIHKE 3aHUMAalT NONNONEdUHbI
(M3 wn ) 61,3%.

PbiBOK B 6ynyLiee

KpuauncHble 2014-2015 rogel

He U3MEeHUNN cTpaTernyecknx
HamMepeHu NpeanpuaTum, a
JIMLLb CKOPPEKTMPOBAaN MnaHsbl
pas3BuUTUS HA OCHOBE MaKkpo- U
MUKPOIKOHOMUYECKNX KPUTEPUEB
pas3BUTUSE SKOHOMUKW.

B nepcnektuee no 2030 roga
COrnacHo cTpaTernyeckmm nnaHam
npeanpuaTui, KOTopble 3asiBfIEeHbI B
«[1naH pa3BuTnsa rado- n HedpTEXUMUN
Poccun Ha nepuog go 2030

rofa», COXPaHUTCS BOCXOAALLMNIA
TPeHA pasBuTUA NONMMeEpPOoB. Tak,
NPOrHO3MpyeTCs yBeNnyeHne
MOLLHOCTEN N0 NPOV3BOACTBY
KPYMHOTOHHAXHbIX MONMMEpPOB B 2,7
pasa no cpasHeHuto ¢ 2015 rogom.

TABJTLIA 2. Knioyesble MHBECTULMOHHbIE MPOEKTHI MO CO3[aHNI0 YCTAHOBOK NUPOAN3a

MpeanphsTHe MolHoCTb N0 aTUNEHY, TomEES
peanp TbIC.TOHH/TOR

MAQO «HumkHekamCKHeTTEXUM»
| aTan 600 2019
[l aTan 600 2024
MAQ «CUBYP XonguHr»
000 «3anCn6Hedtexnm» (L AL
000 «HoBoypeHroiickui I'XK»
MAO «la3npom» 420 2017
MAO HK «PocHeTb»
OAQ «AHrapckuin 3aBoj, nonuMepoB» 44l 2021
MAO «CWBYP XonauHr»
Amypckuin TXK
| atan 1200 2021
[l aTan 800 2024
MAO «HK PocHedhTb»
3A0 «BocTouHas HXK» e 2022




PEKITAMA

Bnyck Bogb! U i
HegTenpoaykToB

AFPYHH

«lNnaH 2030» HaueneH Ha
CTPYKTYpHble Npeobpal3oBaHns B
HedoTerasoxmmun, 3aksoyarLmecs
B YXO[€ OT CbIpbeBOM MOAEN
pas3BuTUS 1 B Nepexofe Ha

BbIMYCK BbICOKOTEXHONOMMYHOM
BbICOKOKA4YeCTBEHHOW NpoayKLmm
BbICOKMX NepenesnoB C BbICOKOM
[no6aBNeHHON CTOMMOCTbIO.

Takor nogxon OpUEHTUPOBaH Ha
OpraHM3aLnOHHYH0 NePECTPOVKY
KOMMaHWn-nponssoauTenen
HepTerasoxmMmm4eckom

nNpoayKLmMu C UX OpueHTaumnemn

Ha BHYTPEHHWUI PbIHOK C LIESbIo
MMMOpPTO3aMeLLEHNS U BbIXOM Ha
BHELLHWE PbIHKM 32 CHYET MOBbILLEHUS
KOHKYPEHTOCNOCOBHOCTH.

AKTUBHbIE U3MEHEHWS HA PbIHKE
NONMMMEPHON NPOAYKLMN B
MPOrHO3MPYEMbI NEPUOL, CKaXKYTCS
Ha MHTEHCUBHOM POCTE Crpoca Ha
6a30Bble MOHOMEPSI, B HACTHOCTU Ha
STWNEH Y MPOTUIIEH.

Hedmunt moHOMepoB, B
0COBGEHHOCTU 3TUNEHa, ABNAETCs
CcaMbIM Y3KMM 3BEHOM B PasBuUTUn
rasoHedpTexummn. JansHenwee
pa3BUTME HEBO3MOXHO 63
WHTEHCUBHOI0O CO3aHns MOLLHOCTEN
nuponuaa.

PAUTBACII

C/IUB NOATOBAPHOW BOJbl
13 PESEPBYAPOB

PE3EPBYAP [N XPAHEHUA
HEQTENPOAYKTOB

B3PbIBOOMACHAA 30HA

INeKTPOHHbIi
Kaburet
(Bepcua ATEX)

B cootBeTcTBUM C «[TnaHom 2030»
BeayLne HedpbTerazoxmmmyeckmne
KOMMaHW1 ganun cBou 06HOBMEHHbIE
NpenJsIoXXeHUsi Mo CTPOUTENbCTBY
HOBbIX MUPOSIN3HbLIX YCTAHOBOK W
MOJ€EepPHU3aLMmM C pacLuMpeHnemM
OENCTBYIOLLNX.

B Tabnuue 2 npegcrasneHsbl
KNOYEeBble MHBECTULMOHHbIE
NPOEKTbI N0 CO34aHUI0 YCTAHOBOK
nuponusa.

B cnyyae peanuzauumn
WNHBECTULIMOHHbIX NMPOEKTOB MO
CO3[aHUI0 NMMPONN3HBLIX MOLLHOCTEN
NMPOrHO3UPYeTCs yBenMyeHe
MOLLIHOCTEW Npomn3BoacTBa
KPYMHOTOHHaXHbIX NONIMMEPOB

B 2030 rogy oTHocuTenbHo 2015
roga B 2,7 pasa. [1py 3TOM pbIHKK
nonuaTueHa, NoAMnNponuneHa n
nonuaTuneHTepedTanara ctaHyT
NPOULIMTHBIMU. DTO FOBOPUT O TOM,
4TO ecnu paspaboTaTb MeXaHU3M
NPUBEYEHNs NHBECTULIMI B
KOHKpPETHbIE NMPOEKTbI MO JOCTYMHbIM
KpeauTHbIM CTaBKaMm, TO cTpaHa
6yneT pa3smBaTbCs B NPaBuiibHOM
HanpasfeHun, He3aBMCUMO OT LieHbI
Ha HedTh.

CaHKumMK, BBEAEHHbIE NPOTUB
Poccuu, penatot nameHexHne

SERES

environnement

PHIHOK

POCCUIACKON S3KOHOMUYECKON MOgenn
abCoNOTHO HEOHXOAMMbIM, YTOObI

y pacTyLUMX NpeanpusaTui 6sina
BO3MOXHOCTb Pa3BMBaThbCS M Npu
3TOM He 3aBMCETb OT MHOCTPaHHbIX
h1HaHCOB.

Cutyaumio, CNoXnBLLYIOCS B
MUPOBOWN HEPTAHOWN OTpacnu,
MOXXHO U HY>XHO UCMOSIb30BaTh Kak
CTUMYN ONS BHYTPEHHEro pbiBKa,
T.€. OCYLLECTBMATb MNy6OKY0
nepepaboTKy yrnesogopoaHOro
cbipbs B Poccuu, a MeHHo:
€O30aHne HOBbIX MUPOSIN3HbIX
MOLLIHOCTEN U NMNHENKN
HepTerasoxmMMmm4eckom NpoayKLUmm,
BKJIH0Yasi NofIMepbI.

OTkas HedhTerazoxmmmm ot
peanusaumn MHBECTULIMOHHbIX
NPOEKTOB, 3aNOXEHHbIX B «[1naH
2030», rpo3nT Hallen cTpaHe Ha
BeKa 0CTaTbCH CbIPbEBbLIM NPUAATKOM
MUPOBbIX 9KOHOMWMK, AVKTYIOLLMX
LieHbl Ha HaLLW NPUPOAHbIE PECYPChI,
€O cnabopas3BnTon CO6CTBEHHOMN
NPOMBbILLIEHHOCTHIO U 6ELHBIM
HaceneHvem. ®

KEY WORDS: petrochemistry, gas chemistry,
polymers, the Russian economy, import
substitution.

%

Cuctema aBTOMaTMyYeCKOro CiMBa NOATOBAPHOW BOAbI

Pautbac Il.

BopHo-
MacnAHasa .
amynna i

i B

ToCTOAHHbIVA MOTOK
Boaa B U3MepHTENbHY0
Kamepy U Ana
npoBepKy Npobbl

000 «APA Mpynn»
r. PasaHb, 390022,

APA

a.12,00.23

W3meputenbHaa

196 km. (OKpy»Has gopora),

Cnctema no3BonsdeT:

Kamepa
PAUTBACII

dakTopa;

B3pbiBO3aLULLEHHOE NCMONTHEHNE.

YcTaHOBKa Ha AeNCTBYOLWNIA pe3epByap 6€3 OCTaHOBKM
TEXHONOTMYECKOro npouecca.

&
4 PaboTaeT c niobbiM TUNOM HepTenpoayKTa.

* COKpaTUTb NOTepU HepTeNPOaYKTOB;
W * MOMHOCTbIO NCKIOUYUTL BAIMSAHME YEN0BEYEeCKOro

* 3aWMTUTb pe3epByap OT GaKTepuin n KoppPo3ny;

* 3HAYNTEJIbHO CHN3UTb HArpy3Ky Ha OUYNCTHble CUCTEMDbI;

(R
JIpeHaxHblit
pesepsyap

* ONTUMN3NPOBATb BMECTUMOCTb pe3epBYyapa,

* NOBbLICNTb YPOBEHDb 6e3onacHoCTW.

Ten. 47 (4912) 30-05-29
Mo6: +7 (964) 158-31-21
+7 (906) 64-88-999

E-mail: info@ardgrupp.ru
a.levchenkov@ardgrupp.ru
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KOMITAHVI

HA BOAHE
HIECTOI'O YKAAAA

Ma1<p091<0H0Mmqec1<oe pa3BuTyie CTpaHbl
N MUKPOKOHOMMYIECKNME TI0Ka3aTEAN ITPEAIIPUSTVSL
B IIEPUOA CTPYKTYPHOI'O CABHTI'a

PASBWTWE U NOCTYMATENBHOE ABVKEHWE KAK MUPOBOWA, TAK 1 OTEHECTBEHHO/ 3KOHOMUKI MOXXHO OBbSACHUTD
C MOMOLLbHO MOZEN TEXHONMOMAYECKIAX YKITALOB, XAPAKTEPV3YHOLLENCSA KOHBIOHKTYPHbBIMI CABUTAMU B
CEKTOPAX 9KOHOMUKI 11 MEPEPACMPEAENEHIV PECYPCOB B CTPYKTYPE OBLLECTBEHHOrO MPOVI3BOLCTBA. B JAHHOI

PEKITAMA

CTATbE ABTOPbI PACCMATPBAOT NPOBJIEMY MPOLIECCOB AMBEPCU®UKALIAN TOBAPHOW PYMMbI AN19 POCCUNCKINX
NPEANPUATNIA-NPON3BOAUTENEN. OCHOBHbIMI UHCTUTYTAMIA MPOBNEMATIKI ABNAKOTCA NO3WLIMOHNPOBAHIE
NPEONPUATNSA, CTPATETUHECKUE PELUEHIS, KAK NMOMINTUKA OCBOEHNSA HOBbIX FTOPVU30HTOB PbIHOYHOM AKTUBHOCTU
11 MIPOBNEMA KOPPEKTHbIX I3MEPEHIIA MPOLEECCOB TEXHKO-3KOHOMUYECKOr0 PA3BITUS

DEVELOPMENT OR PROGRESSIVE ADVANCE OF BOTH THE WORLD AND DOMESTIC ECONOMY CAN BE EXPLAINED WITH THE
HELP OF THE MODEL OF TECHNO-ECONOMIC PARADIGM, CHARACTERIZED BY OPPORTUNISTIC SHIFTS IN THE SECTORS OF
ECONOMY AND REDISTRIBUTION OF RESOURCES IN THE STRUCTURE OF SOCIAL PRODUCTION. IN THIS ARTICLE AUTHORS
CONSIDERS THE PROBLEM OF THE PROCESSES OF DIVERSIFICATION OF THE PRODUCT GROUP FOR RUSSIAN MANUFACTURING
COMPANIES. THE MAIN PROBLEMATICS INSTITUTIONS ARE THE POSITIONING OF THE COMPANY PERSPECTIVE AND STRATEGIC
DECISIONS AS A POLICY OF DEVELOPMENT OF NEW HORIZONS OF MARKET ACTIVITY AND THE PROBLEM OF CORRECT
MEASUREMENT OF ECONOMIC AND TECHNOLOGICAL DEVELOPMENT PROCESSES

KJTIOUEBBIE CITOBA: MaKposKOHOMIUKA, MUKPOIKOHOMUKA, OUEEPCUPUKAUUA TNOBAPHOLL ZPYNTIbL, TNEXHOAOUHECKUTL YKAAD,

cmpyxkmypreiii cdeue.

OaHunos
AHapen MuxannoBuu,

MCMONHUTENbHbIN AUPEKTOpP
000 «TMC-PHO-MexCepBuc»

JlapuHa
WUpuHa AHaTOonbeBHa,

MHXXeHep NpoeKTHoro ocuca
000 «TatHethTb-PHO-MexCepBuc»
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2KN3HEHHBIN LMK TEXHOTOMMYEeCKoro
yKraga oxBaTblBaeT BEKOBOW MepUof,
C OBYMS IBHO BbIpaXXeHHbIMU
BCMfieCkaMm B ero pasButuun.

HoBbIN TEXHONOrMYECKUI yKnag
3apoxaaeTcs, Korga B 9KOHOMUYECKOM
CTPYKTYpE eLle OOMUHUpYyeT
npegLlecTeylomin. B aton tase

€ro pasBuTUe coepXXmBaeTcs
He61aronpUSTHOM TEXHOOrNYECKOMN
1 coumanbHO-9KOHOMMYECKOWN
cpenon, MHAhPaCTPYKTYPHLIMU
orpaHmyeHuamu. Jvwb ¢
OOCTMXKEHNEM OOMUHUPYIOLLIMM
TEXHONMOrNYECKMM YKNaaom
npenenos pocrta

1 nageHnem npubblIbHOCTH,
COCTaBNAOLLMX ero Npon3BoaCTB,
HayvMHaeTca MaccoBoe
nepepacnpegeneHme pecypcos

B TEXHOMOrMYecKme Lienm HOBOro
TEXHONOrM4yeckoro yknaga. B case
pocTa HOBOro yknaga 60sbLLMHCTBO
TEXHONOMMYECKUX Lienen
NpeALLecTBYHOLLEro
nepecTpavBaroTCs B COOTBETCTBUMN C
ero notpebHocTamMu. B 310 xe Bpems
3apoXxpaeTcs CnegyoLwmii, HoBenLWnn
TEXHUYECKUI yKnagd, KOTopbIn
npebbiBaeT B aMO6pMOHanbHOM dhase
00 OOCTUXKEHUS OOMUHUPYIOLLM




TEXHUYECKMUM YKIa[oM npeaesos
pocTa, nocre 4ero Ha41HaeTcs
oYepeqHas TexHosorm4eckas
peBonoLms.

B HacTosiLLiee BpeMs € KOHUa

80-x rogoe JOMUHUPYOLLM
TEXHONOrNYEeCKMUM YKNaaom

MUWPOBOW 3KOHOMMKM IBMSETCA
VMHMOPMALIMOHHbBIA TEXHOMOrMHYECKU
yknag. B uicno nponssopacTs,
hopMmpyOLLMX SAPO 3TOrO
TEXHONOrM4ecKoro yknaaa,

BXOOAT 3NEKTPOHHbIE KOMMOHEHTbI

M YCTPOWCTBA, SNEeKTPOHHO-
BbIYMCUTEIbHASA TEXHUKA,

pagno- n TeNieKOMMyHUKaLMOHHOe
obopynoBaHue, nasepHoe
obopygoBaHue, ycnyru no
06CNYXXNBAHMIO BbIYUCIUTENBHOM
TexHukW. B dhaze 3penoctu
JoMuHupytolero TY npeoponeHve
TEXHOMOMMHYECKOro OTCTaBaHus B
0651acTy ero KJ4eBbIX TEXHONOMi
TpebyeT KonoccanbHbIX MHBECTULNIA,
B TO BpeEMS Kak npuodpeTteHve
WMMOPTHOM TEXHWKM NO3BONSET
6bICTPO YAOBETBOPATL UMEKOLLMECH
notpebHocTn. COOTBETCTBEHHO 3TO U
NPOUCXOOUT B HaLLIE CTPaHe, 0 YeM
CBUOETENbCTBYIOT Nokasartenu pocTa
napka nepcoHasibHbIX KOMMbIOTEPOB,
yncna nonb3osarenen IHTepHer,
o6bema aKcnopTa NPorpaMMHbIX YCnyr
W Opyrve nokasartenv pacLumpeHms
NCMOSIb30BaHUS TEXHONOMMIA NATOro
TEXHOMOMrM4YECKOro yKnaga B ero
HeCyLLMX 0Tpacnsax ¢ TEMNOMm

okoso 20-50% B rof. N3 atoro
cnegyert, YTO pacLlUMpeHue NAToro
TEXHOMOrn4eckoro yknaga s Poccun
HOCUT OOrOHSALLMA UMUTALNOHHbIN
xapakTep.

CeropHs chopmumpyeTcs
BOCMPOV3BOACTBEHHAs cMcTeMa
HOBOFO, LLIECTOrO TEXHONOrM4ECKOro
yKnaga, CTaHOBNEHUE KOTOPOW
NMPOMCXOQMT B HACTOSILLIEE BPEMSI.

YXe BUAHbI KINoYeBble
HanpasneHns ero pasBuTUs:
6UOTEXHOMOMMM, OCHOBaHHbIE

Ha JOCTMXKEHUSIX MONEKYNIAPHOM
6UONOrNM N FEHHOWN MHXXEHEPUN,
HaHOTEXHONOrM1, CUCTEMbI
WCKYCCTBEHHOIO MHTENNEKTa,
rno6anbHble MHHOPMAaLIMOHHbIE
CeTV U MHTEerpMpoBaHHble
BbICOKOCKOPOCTHbIE TPAHCMNOPTHbIE
cuctembl. [lanbHeniee pa3sutme
nony4ar rnbkas asTomaTmnsaums
Npoun3BoACTBa, HaLeneHHas Ha
NCMOSIHEHNE NHAMBUAYASTbHOrO
3akasa, KOCMUYECKMEe TEXHOMOMMK,
NPON3BOACTBO KOHCTPYKLMOHHbIX
mMarepuvasnos ¢ 3apaHee 3afaHHbIMU
CBOWCTBaMU, B TOM 4nCe U
KOMMO3UTHbIX Matepuanos, aToMHas
NPOMBILUIEHHOCTb, aBManepeBoO3KM.

PocT aToMHOM 3HepreTukn n
noTpebneHnsa NpUpoLHOro rasa
6yaeT JOMOSHEH pacLUMpPeEHnEM
cdhepbl NCMoNb30BaHUSA BoJopoa
B KQ4eCTBE 9KONOrM4YecKum

YMCTOrO 3HEProHoCMTENS,
CYLLeCTBEHHO pacLUMpUTCA
npUMeHeHne BO30OHOBNSEMbIX
WUCTOYHMKOB 3Heprun. B

(hase pocTa HOBOro yknaga
6OMbLUNHCTBO TEXHONMOMNYECKNX
uener npedLecTBYOLLEro
nepecTpanBaroTCs B COOTBETCTBUM
C ero notpe6HocTamMu. Llenbin

psa NpeanpuaTUin, padoTaroLmx B
TEXHONOrM4YECKON LIENOYKe HOBEWLLIErO
TEXHONOrMYeCKoro yknaaa, oyayT
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npousBoacTBa B Poccum cokpartuncs
no cpasHeHuto ¢ 1990 r. Ha 42,5%, a
MHBECTULIMN B OCHOBHOW Kanutan — Ha
79%. XoTd ¢ 1999 r. HabnogaeTcs
ycTonumebIn pocT BBI1, cerogHs oH
efBa [oTarmBaeT fo fopedopmeHHoro
YPOBHS 1 OCTAETCH MEHbLLIE, YEM B
No60o cTpaHe «BOCbMEpPKW», BOBOE
MeHbLUe, YeM B IHOum 1 B4eTBEPO
MeHbLLUe, 4eM B KuTae. [Npun aTom
CYLLIECTBEHHO yXyALIMAch CTPYKTypa
NpPoOmn3BOACTBa — B OTNINYME OT OPYrmx
YCMELLHO pa3BMBatoLLMXCS CTPaH,
HapaLLMBaloLLMX NPON3BOACTBO
TOBApPOB C BbICOKOM [0OABNEHHOWN
CTOMMOCTbIO, B Poccuun yBenuyeHve
BBI1 o6ecneyrBanoch rnaBHbIM

CTparerm4ecknm peLleHnemM MHBECTMLMIM B 9OP0 NPOU3BOACTB
LLIECTOr0 TEXHOMOMMYeCcKoro yknaaa crana MogepHmsaums
NPOn3BOACTBEHHOrO Napka MmetannoobpabdaTtbiBatoLLMX CTAHKOB
C BbICOKOW TOYHOCTbIO 06paboTKK, Crneunanm3mpyroLLMXCs Ha
TEXHOMOMMYECKOM OCHACTKE KOMMO3UTHbLIX MaTtepunanos

3a[eiCTBOBaHbI B CTPYKTYPHbIX
nepepacrnpegeneHunsix pecypcos
B 9KOHOMMKE U1 Nonyyat LOrKHoe
passuTye.

CTparterunyeckoe nnaHupoBaHue
AvBepcrdmKaLumm NponM3BoacTBa
HeobXxoaMMO COMoCTaBATb

C XXM3HEHHbIMU LIMKNamu
TEXHONOrM4YeCcKNX yknapos. Tak Ha
npvMepe cTpaTernyeckom nomMTuKn
YK «TMC rpynn» 1 naowanku

ee peanusaumm Ha ynpasnsemMoM
o6ectee OO0 «TaTHedhTb-PHO-
MexCepBuc» eCTb BOBMOXHOCTb
paccMoTpeTb AaHHble LMKIIbI,

Kak noctynartesibHble OeNCTBUS
peanusaumm sigpa LWecToro
TexHonorn4eckoro yknaga. OgHum
N3 KOMMOHEHTOB TEXHONOrK

siapa BUAMTCS NPOM3BOACTBO
KOHCTPYKLIMOHHbLIX MaTepuarnos ¢
3apaHee 3aaHHbIMU CBOMCTBaMMU,
B TOM YMCIE U KOMMO3UTHbIX
mMaTepwmanoB. B cBoto ovepenp,

N3 KOMMO3UTHbIX MaTepuanos
NPOV3BOAATCA U3OEeNUsA, HEO6XOAUMOM
reomeTpun. M npepLuecTeytoLLas
cTagusi B NPOM3BOACTBEHHOM
npouecce — 3To co3faHue
BbICOKOTOYHOW TEXHONOrMYECKOWN
OocHacTKM, npecc-opm, MacTep-
MOZENN, 3afaHHOM reoMeTpuen.

HecmoTpsa Ha npoucxofsiee

B NoOcneaHue rogbl OXXnBreHne
3KOHOMWKWN, ee obLuee

COCTOsIHMe onpefgenseTcs
nocneacTensAMM NpepLlecTByOLLEro
NPOAOIHKUTENBHOIO N PE3KOro
nageHus NpoM3BOACTBA U
nHesecTnumi. K 1998 r. yposeHb

06pa3om J06bIHEN 1 IKCTOPTOM
3HEeproHocuTenen, ColpbeBOm
oTpacsibio SKOHOMUKW. B Tom uucne

n YK «TMC rpynn», u npeanpusatus,
BXOAsLLME B AaHHYIO rpynny, ABASAINCH
OPUEHTUPOBaAHHLIMU Ha obecnevyeHne
0o6bI4n HedpTH, rada, oKasaHUEM
CEPBUCHBIX, PEMOHTHbIX yCnyr
o6opynoBaHus HedpTe[obbIBaOLLUM
KOMMaHWAM. 3Ha4nTenbHas
3aBUCUMOCTb OT LIeHOBOM
COCTaBNAOLLEN HA SHEpPropecypchl

1 [OX0Abl HE(PTAHBIX KOMMAaHUN
CKasblBaeTCs B BUAE KPUBUCHbBIX BOJH,
Kak NpeanpusaTus, Tak U BCen oTpacnu.

CTPYKTYPHbIA KpU3NC NpeofoneBaeTcs
BHEOPEHNEM HOBbIX TEXHOMOMMMN,
OTKPbIBAKOLLMX NPON3BOACTBEHHbIE
BO3MOXXHOCTM, OCBOEHME KOTOPbIX
ob6ecneymBaeT NPOpPbIB B MOBbILLEHNN
30pPEKTUBHOCTN SKOHOMUKMN U
nepexof K HOBOMY aTany ee pocTa.
Mpn HOpManbHOM TeYeHUM Kpuauca
COKpaLLeHe 9KOHOMUYECKON
aKTMBHOCTU He 3aTparvBaeT
NepCrneKTUBHbIX NMPOM3BOACTB HOBOIO
TEXHOMOrM4YeCcKoro yknana, UMetoLLmx
noTeHuman pocta n CnoCo6HbIX
cTaTb «JIOKOMOTMBaMU» ByayLLero
9KOHOMWYECKOro pa3BUTKSA CTPaHbI.
Haob6opoT, B 3T0 Bpems Ha (hoHe
obLero cnaga HabnogakTes pocT
NPOV3BOACTBA NPUHLMMNASIBHO
HOBbIX TOBapOB, NOAbLEM
MHBECTULMOHHOW 1 MHHOBALIMOHHOMN
aKTMBHOCTU B NEPCMNEKTUBHbIX
HanpasneHusax. IHBecTuumm B HOBbIE
TEXHOMOrMN oKasblBarTCs 6onee
npvBneKkaTesbHbl, YeM B TepsioLLme
peHTabenbHOCTL CIOXMBLLNECS
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BOCMPOU3BOACTBEHHbIE CTPYKTYPbI.
MponcxoauT «coaugartenibHoe
paspyLUeHne» TEXHONOrMYECKoM
CTPYKTYpbI, €€ MofepH/3aLms

Ha OCHOBE PacLLUMPEHNs HOBOIO
TEXHOJIOrMYECKOoro yknaaa, 4to
CO3/1aeT HOBble BO3MOXHOCTU AJ1s
3KOHOMMYeckoro pocTa. Mpu aTom
MPOUCXOANT NEepeToK KanuTana 13
yCTapeBLUMX NMPOU3BOACTBE B HOBbIE,
TaK Kak MpoormkeHne NHBECTULWN
B CIIOXMBLLMXCS HanpasfieHUsX
OKasblBaeTcs 605ee PUCKOBAHHbIM,
YeM MHBECTULIMN B HOBOBBEAEHMS.

CTpaTernyeckum peLleHmem
MHBECTULMIA B 90p0 NPOU3BOACTB
LLIECTOr0 TEXHONIOMMYECKOr0
yKnaga ctana MofgepHu3aums
NPOV3BOACTBEHHOIO Napka
MeTannoobpadaTbiBaroLLMX
CTaHKOB C BbICOKOW TOYHOCTLIO

OCYLLIECTBMAETCA MO CBA3AHHOMY
TUMy, Korga Ka4ecTBEHHO U3MeEHSETCA
Mexo6paboTKka, KoTopasi No3BoNseT
co3AaBath YHUKaIbHYI0 yCnyry no
NPOVN3BOACTBY U3AENNIA, BXOASALLYIO

B SPO LLECTOro TEXHONOrM4YeCcKoro
yknapa. OnpegenstoLer 4epTom
LLIECTOro TEXHOSIOrMYECKOoro

yKnaga fBnseTcs nepexoq ot
«MacCOBOro noTpetreHns» K
«Ka4ecTBy Xu3Hun». [pasuna, no
KOTOPbIM CTPOUIOCH MPON3BOACTBO
«MacCcOBOro NoTpe6neHuns»,

CTaHyT HEeCOOTBETCTBYOLLUMU

HOBbIM MOTPEOHOCTAM PbIHKA.
TexHonorn4yeckunin napk 060pynoBaHms
uexa, MHopMaumoHHas cuctema
obecneyeHns Npon3BOACTBA
NpoeKTUpoBanach Kak pas Ha
BbIMNOSIHEHNE UHANBUAYANTbHOrO
3aKasa Nto60m CNOXHOCTUN 06pabOTKN.

CTeneHb M3HOCAa MaTepurarnbHO-TEXHUYECKON Oasbl
MaLLMHOCTPOWUTENbHOIro Komnnekca Poccun coctasnaeT 47,4%,
a koo purUMeHT obHoBnerHuns 11,1%

06paboTKK, cneumnanmanpyroLLxcs
Ha TEXHOSOMMYECKOWM OCHACTKe
KOMMO3UTHbIX MaTepuanos. B
Ka4yecTBe npumepa, y OAHOro 13
HaLUMX NapTHepOB, NPOU3BOAALLNX
3f1EMEHTbI N3 KOMMNO3UTHbIX
MaTtepuasioB Al aBUacTPOEHUs, BCA
1cnonb3yemas ocHacTka, U3rotTosfieHa
€BPONENCKUMU NPON3BOANUTENAMMN.

K coxaneHuto, npuxoauTces
KOHCTaTUPOBaTb, YTO CTEMEHb
M3HOCa MaTepuasnibHO-TEXHNYECKOM
6a3bl MaLLIMHOCTPOUTENBHOIO
komnnekca Poccun coctaenset
47,4%, a KO3hPULUNEHT OBHOBNEHUSA
Bcero 11,1%. CTtaTucTn4eckmnx
OaHHbIX MOpasnbHOro U3Hoca 1
TEXHOSOMMYECKOr0 HECOOTBETCTBUSA
LLIeCTOMY yKnagy, K COXasieHu o, HeT.
Mpwn hopmmposaHmMm NpegMeTHOro
nnaHa yKomMnieKkToBaHHOCTU
CTaHOYHOro Napka ctaBunach
3ajada co3gaHuns MakCuMasbHbIX
BO3MOXHOCTEN 06paboTKu B
AnanasoHe pa3mMepHoro psaa.
®pesepHble CTaHKW NpeacTaBieHb!
OT cTaHgapTHbIX 0,7M* 1M go
YHUKasbHbIX 2M*5,2 M C BbICOTOM
1,6 M. Ha gaHHbIX cTaHKax KoMnaHus
peanuayeT 3agayn cTpaTern4eckoro
COTPYAHMYECTBA C NpeanpuaTuaMm
oTpacnv KOMMO3UTHbIX MaTepuanos.
B nepvon caHKUMOHHOIO AaBfieHus

M CHUXKEHUSA NOKynaTenbHON
CMOCOBHOCTM py6S1a Ha BHELLHEM
PbIHKE TakXe peannayoTcs

NPOEKTbl UMMNopTOo3amMeLLeHuns. Ecnu
paccmartpvBaTb 3TO CO CTOPOHbI
anBepcndrKaLMOHHbIX NPOLEeCcCOoB,
TO AvBepcudmnKaumns Ha NpeanpusaTum
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Ha Makpo3aKOHOMMYECKOM

ypoBHe P® cyuiecTtByeT eLle u
npo6énema paspyLUeHns Hay4Ho-
TEXHUYECKOro NoTeHUMana cTpaHbl.
C Havanom pecopm o6bem
Hay4HO-1ccrefoBaTenbCKmX

N OMbITHO-KOHCTPYKTOPCKNX
pa3paboToK COKpaTUICa Ha NopsAaoK,
CHU3MBLLMCb BTPOE MO OTHOLLEHUIO

Kk BBI1. 9T0 noBneksno peskoe
CHWXEHNE KOHKYPEHTOCNOCOBHOCTH
HaLMOHaNbHOM 3KOHOMWKM 1 yTpaTty
3Ha4yMTenNbHOM YacTu noTeHumana
3KOHOMMYeCKoro pocTta. Mpu

3TOM HanbosnbLLEMY pa3pyLUEHNIO
nogseprnace NpuknagHas Hayka,
CTaBLUas XepTBON npusatmsaummu,
YHUYTOXMBLLEN GOMbLLYIO YacTb
oTpacnesbix HW n KB. B pesynetate
KOPNOpaTUBHbIN CEKTOP ocTasncs

6e3 Hayku. B pa3BuTbix cTpaHax
KOpnopaTUBHbIMU MPOMBILLNIEHHBIMMA
CTPYKTypamu BbINonHsaoTesa 2/3
HWOKP B 10 Bpems, kak B Poccumn
Bcero 6%. Vimes npegcraenexus o
pjaHHou ctatuctmke YK «TMC rpynn»
1 oLyLLas, 4To 3agaqeri BbKMBaHUSA
W pocTa CTaHOBUTCA co3aHune
NoJoO6HOM Hay4HOW CTPYKTYpbI

nog ynpasnexnvem YK, kotopas

6bl 06ecneyvnBana nogooHbIN
yposeHb HNOKP, co3zpaHo Kb HTL|
«TMC-UHXNHUPUHI», KOTOPOE B
2015 r. nony4mno akkpeguTaLmio Kak
pe3npeHT TexHonapka «CKOSIKOBO».

B cTpykType 3aTpat Ha
TEXHONOrM4YeCcKme NHHOBaLn B
POCCUNCKOM NMPOMBILLIIEHHOCTU
JOMVHMPYIOT MapKeTUHIOBbIEe

nccnenoBaHns v NPon3BoACTBEHHOE
npoekTupoBaHue (50%), B To Bpemsi
kak 3aTpaTbl Ha HVOKP cocTaBnsioT
nvwb 10% (B pasBuTbIX CTpaHax
COOTHOLLIEHME 06paTHOE) — OCBOEHNE
HOBOW TEXHWKM NnpuobpeTaeT ABHO
MMUTALMOHHBIN XapakTtep. Ons
npeooneHns CTPYKTYPHOro nepekoca
Ha aTane oopMMpPOBaHUSA LLECTOrO
3KOHOMWYECKOro yKnaaa, Heo6XoaMmMo
co3gaBatb U pacTUTb KOHCTPYKTOPCKO-
TEXHOSOMMYECKYHO CIyXO6Y.

KoTopas no3sonseT co3gaBartb npu
MHOVBUOYaNUCTUYECKOM XapakTepe
npon3BoACTBa, NPOAYKT OT «Maen Ha
KOSNEHKe [0 rOTOBOro nU3genuns», MUHys
paspbIBbl «HETEXHONOMMYHOCTU»
KOHCTPYKTOPCKOWN JOKYyMeHTauuu. Mpu
3TOM peanu3ays 3aKOH — MUHUMarTbHbIX
3BEHbEB. ITO CBA3AHO C PE3KNM
COKpalLleHeM CpoKa peanusaumm
Hay4HbIX OTKPbITUIA: CPeAHUI Nepmnoa
0CcBOeHNsA HoBoBBeaeHu ¢ 1885 no
1919 r. coctaBun 37 net, ¢ 1920 no
1944 r.—-24 ropga, ¢ 1945 no 1964 r. —
14 net, a B 90-e rr. 20 Beka ans
Hanbonee NepCcrneKkTUBHbIX OTKPbITUM
(aneKTpoHWKa, aToMHas 3HepreTuka,
nasepsbl) — 3—4 roga. 3atyxaet
LMKIMYHOCTb. BMECTO npuBbIYHOIMO
nocnefoBaTenlbHOro NPOXOXAeHUs
Hay4HO-NPOU3BOACTBEHHOIO LMKna rno
dazam HMP, OKP, npoekTpoBaHus un
OCBOEHUS MaccoBOro NPOM3BOACTBA,
NPOUCXoanT COBMELLIEHME 3TUX
ctaguii. MNpon3soacTBO CTAHOBUTCA
chepor peanmzaumm Hay4HbIX
LOCTUXKEHUI.

CeKpeT no6b0oro «3K0HOMUYECKOrO
yyga» 3akni4vaeTcs B NpaBusibHOM
Bbl6Ope U peanusaumm npuopuTeETOB
pasBuUTUS, BOMMOLLEHNE KOTOPbIX
[aeT BO3MOXHOCTb «0cenaTb»
oYepeaHyo BOSIHY 9KOHOMWUYECKOro
pocTa. Ho 4To6bI 3TO caenaTb,
HY>XHO CBOEBPEMEHHO co34aTb
Hay4HO-UH(POPMAaLMOHHbIE,
NpPon3BOACTBEHHO-TEXHONOMM4YECKNe
M MHTEeNneKTyasbHble 3afenbl

B OCBOEHUM NEepCrneKTUBHbIX
TexHonorun. Mocnegyrollee
pacLumpeHne Ucrnonb30BaHus
nocrnegHnx B macLuitTabéax MMpoBOro
pblHKa obecrneymnBaeT nux obnagarensm
BO3MOXHOCTW CBEPXOLICTPOro pocta
npoun3eocTea 1 4OXOO0B.

KEY WORDS: macroeconomics,
microeconomics, diversification of product
groups, technological structure, structural shift.

423450, Poccus, pecny6nuka
TaTapcTaH, ropoa AnbMeTbeBcCK,
ynuua NepueHa, aom 14
http://Tmc-rpynn.pc
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BTOPMYHDBIN ITIST®

B CTATbE PACCMOTPEHbI AKTYAJIbHBIE BOMPOCHI BTOP4YHOI NEPEPABOTKI NOTNITUNEHTEPEDGTAATA
11 MOTEHLWATTbHBIN OBBEM PbIHKA. KAK MPOLLEN [/19 OTPACIIN 2015 FOA, 11 KAKIE COBbITIAS B 2016 TOAY

OKAXVT BJTUAHNE HA PA3BUTWE OTPACIIN?

VK 678

ARTICLE DEALS WITH TOPICAL ISSUES OF POLYETHYLENETEREPHTHALATE RECYCLING AND POTENTIAL MARKET
SIZE. HOW DID 2015 PASS FOR THE INDUSTRY? AND WHAT EVENTS WILL HAVE EFFECT ON THE INDUSTRY

DEVELOPMENT IN 20167

KJIIOUEBBIE CJIOBA: nepepaﬁamm 0mx0dos, pevuraune naacmmace, emopunviii [IDTD, ponox emopuunoeo [IDTD,

noﬂu&gﬁupﬂae BOALOKHO.

&"‘f 9

KoHcTaHTUH

Bnaanmuposud P3aes,
K.3.H.

MNpepcenatenb CoBeTa
AuvpekTopos Npynnbl KomnaHun
«JKoTexHonorum»
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TKO

Becb «Mmycop» no o6pasoBaHuio
pasgensieTca Ha Xunon (Teepable
KOMMyHarsbHble oTxofbl — TKO),
KOMMEPHECKNIA N MPOMBILLIIEHHbI.
TKO B Poccumn Kaxabii rop,
obpasyeTcsa OKono 63 MIH T,

M3 KOTOPbIX MOMK 6bl 6bITb
nepepaboTaHbl 0kos1o 30 MIH T.
MnacTukoB cpean HUX NPUMEepPHO

4 MnH T (ecnu cunTaTb 5 OCHOBHBbIX
BWOOB — NONMaTuneHTepedranar
(M3TD), nonnaTuneH, NONUMNPONUIIEH,
NONMMBUHUNXNOPUA U NONNCTUPON).
Mo oueHKam COTPYOHMKOB Fpymnmbl
KOMMNaHUN «3JkoTexHonormm» U3
3TUX 4 MITH T N1aCTMKOB celvac
nepepabdaTbiBaeTcs He 6onee

300 000 T, a ocTaBLUMIACH 06bEM
OTNpPaBAAETCA AN 3aXOPOHEHMS Ha
nonuroxsl. B uenom B Poccum cerogHs
nepepabdaTbiBaeTcs Bcero 5—7 %
NOE3HbIX OTXOA0B.

Cpegaun TKO okono 40% —
opraHn4eckune otxogpl (cm. puc. 1),
KOTOpPblE CNOXHO nepepadoTaTh B
TEKYLLMX YCNOBWSX; OCTaNbHOE —
OTHOCUTESIbHO LieHHblE dhpakuum, 13
HWX 60MbLUas YacTb MO BECOBOMY
cocTaBy — 6ymara 1 KapToH, a
nnacrTmacca u cTeknobon 3aHMmaroT
oKoro 16 %. Ho, HecMoTps Ha 3To,
aKLUeHT fenaeTcs Ha nnactmacesl,
T.K. eCiin npoaHann3npoBaTb, 4TO

BblGMpaeTcsa 13 BCero 3Toro Mycopa,
TO OKaXeTCsl, YTO U3 U3BEKAEMbIX
dpakLmm — B COBOKYNMHOCTU OKOSO
20% nnactmacc (M3T®, ynakoBo4YHbIE
nnactmacchl 1 gpyrue nnactmaccbl —
aBTOMOOUIIbHbIE 6aMnepa, kopryca
KOMMbLIOTEPOB U Tak ganee). Kpome
TOrO, eCfnv B3ATb TOHHY BTOPUYHbIX
nnacTmMacc v CpaBHUTb C TOHHOM
MakynaTypbl Ui KapToHa, TO TOHHAa
Makynartypbl 6ygeT cTouTtb oT 5 o 11
TbICAY P, @ TOHHA nNnacTtmacc — ot 15
0o 40 Tbicay. MoaTomy, gaxe ecnu
B3ATb 20% (BbIGMPAEMBbIX MNacTMacc)
1 cpaBHUTb € 35% (BbIGUPaemMon
MakynaTypbl), TO B AEHEXHOM
BbIP2XXEHUN MMEHHO NiacTMacChl Kak
NCTOYHUK 06pa30BaHns BTOPUYHbIX
OTX00B — 3TO 6051e€ MHTEPECHbIN,
6onee KanuTanoemMKum pbIHOK.

Cpeon nnactmacc nmeHHo MNaToO —
nvaep no peumknuHry. Ecnm B3siTs,
HanpumMep, pbiHKK AnoHun, Kntas,
CoeanHeHHbIx LLTatoB AMepukm (Tex,
KTO SIBNSIETCA NMaepamm), To B HUX
MMeHHo MATO (kak n MNMHL) senseTca
OOHWM 13 CaMblIX NMOMYNAPHbIX BUOOB
nnacTmacc Ans nepepadoTku, NOToMy
yTo MNATD:

1) pocTaTo4HO NPOCTO cobpaTh,
2) He NoOABEPXEH rHUEHMIO,

3) nerko nogeepraeTcs BTOPUHHOWN
nepepaboTke (MpakTnyeckun 6e3
noTepu CBOWCTB),



PWC. 1. Cpeanuit mopchonorueckuir coctas TKO 8 Poccuu

1% /3%

63 MNH TOHH
B roa

35%

4) N3 Hero NpoLLe Bcero caenarb
BTOPUWYHbIN FPaHYnsT,

5) NocTosiHHO pacTeT Yncno cdep
NCMNOJIb30BaHUs, YTO co3JaeT
BO3MOXHOCTb NMPUMEHEHUS
60nbLUMX 06bemoB MNIATOD-
OTXO[OB M MO3BOJISET CO34aBaTb
MacLUTabHyto nepepaboTky.

OueHrBasi EMKOCTb POCCUCKOro
pbiHKa BTOpM4HOro MNMAOT® cerogHs

B 06bemax KOHe4Horo notpebneHuns

— 370 oKono 100 000 T cobpaHHOro
MOT®, koTopbIvi B BUAe MNOTO-
XJ10MbeB MOXHO NPOAATh Mo cpeHewn
ueHe 50 000 p 3a TOHHY. Takum
06pa3oM eMKOCTb pbiHKa MATD yxe
Ha CerofjHs CoCTaBfifeT OKono 5 mnpna
p. MNoTeHumanbHbI 06LEM PbIHKA
M3T® B rog ¢ y4eToM xoTs 661 50%
coopa MNITD-6yTbIKM (Kak B CpeaHEM
no Eepone) n nepepa6otku B MNOTD-
Xfonbs coctaBut okono 17,5 mnpg p.

K coxaneHuto, Henb3sa py4aTtbes 3a
a6COSOTHYI0 TOYHOCTb HU OQHOM

13 NpUBEEHHBIX NP, T.K. HET
TaKOro CTaTUCTUHECKOrO areHTCTBa,
KoTopoe pacnonarano 6bl TO4HbIMM
JaHHbIMW, — HACTOSIbKO 3TOT PbIHOK
noka TEHEBOM W Masio N3YYEeHHbIN, HO
YUUTbIBASA, YTO OHU NPeACTaBEHbI
WHcargepamu oTpacnu, ectb
OCHOBaHWs nonararb, 4To LMdpbI
[OCTOBEPHbI.

MN3Td B 2015 rogy

['oBOpsi O TOM, 4TO NOBMMANO
Ha otpacnb M3T® B 2015 roay,
Heo6XxoAMMO OTMETUTL CreayloLLee:

1. CTpemutensHoe nageHune
LieH Ha HepTb 1 AanbHenLwee
obecueHnBaHue pyons;

2. CokpalLeHre 06beMOB UMMNopTa
BTOPUYHOIO BOSIOKHA;

3. YMeHbLUeHne nokynartesnsHom
CMOCOBHOCTM NOTpebuTenen
CbIpbfl B CBA3W CO CTarHauuemn B
KPYMHbLIX OTPacrsix, NOTPe6AAOLLIMX

Opr. oTxombl

bymara

Crexno
W TekcTunb

/ 41%

B MeTannbl
[Tpoyee

KOHEYHbI NPOJYKT — HETKaHbIEe
mMarepvarsibl, CAHTEMOH 1 T.4.
(aBTOnpom, PXX[, aBTonop,
HedbTerasosas oTpacnb 1 Ap.);

. MpekpaleHre NocTaBok ¢ YkpaunHbl

B Havane roga, BO306HOBEHNE
NMOCTaBOK JIETOM — HO YXXe He Ha
Takown cTabunbHOM OCHOBE, Kak Ao
2014 ropa;

. Pag cobbiTnin B 3akoHO4ATENBHOM

ctpepe:

BbIHY>XIEHHO OTIOXEH CPOK
BCTYMNEHUS B CUJTY MHCTUTYTA
pervoHasnbHbIX ONepaTopoB U
NMUEH3NPOBAHWS [EATENIbHOCTH
no c60py, TPAHCMOPTUPOBAHUIO,
06paboTKe, yTUNM3aumu,
06€3BPEXMBAHMIO, Pa3MELLEHNIO
otxopoB |—IV knacca onacHocTH,
a 3HAYUT HEONPEeLENEHHOCTb B
oTpacnv npogomKaeTcs.

Ony6nuKoBaH NpPoekT
noctaHoBneHus lNpaBuTenscTea
P® «O6 yTBEpXOeHUM NpaBui
obpalleHus ¢ TeBepabiMu
KOMMYHasbHbIMU OTXOA4aMU U
hopMbl TUMOBOIO JOroBOpa Ha
oKasaHue ycnyr no obpalleHuio
C TBEPAbIMU KOMMYHaIbHbIMU
oTxogamu». Ha gaHHbIN MOMEHT,
ucxofds n3 paspabatbiBaeMbixX
NOSIOXKEHUIM U NOA3AKOHHbIX aKTOB,
nocrie nosiBfieHUs pernoHasnbHbIX
onepaTopoB BCe OTX0Abl
OKaXyTCs B UX COOBCTBEHHOCTH,

M HEMOHATHO, Ha KakuX YCoBusaX
peunknepbl CMOryT NOKynaTb Y HUX
otxoapl. 18 dhespans 2016 roga
BbILLISIO 3aK/4YeHne 06 OLEeHKe
perynupyoLLero BO34enNCcTBmA Ha
OaHHbIA NPOEKT NOCTaHOBNEHUA
MpasuTtensctea P®, B
COOTBETCTBUM C KOTOPbIM NMPOEKT
oyneT nopaboTaH.

MogroToBka k peanuaaumm
PacwmperHon OTBETCTBEHHOCTHU
MponsBogunTens B COOTBETCTBUM C
458 ®3 «O6 oTxogax Npom3BoaCcTBa

PHIHOK

N NOTpe6neHns» (MPon3BoaUTENN
N MMMNopTepbl TOBApoB

006513aHbl €XXEeroHO HanpaBnsiTh
OnpefesneHHbIN NPoLEHT TOBApOB,
BKJItOHas yNaKOBKY, BbIMYLLEHHbIX B
obpalleHne, Ha yTunuaauuio NnMéo
3annaTuTb 3KOoNornyeckmin coop):

¢ Bbixoa N0A3aKOHHbIX aKTOB
(o nopsioke B3nmaHus
3KONornyeckoro céopa, nepeyHe
TOBapOB, BKIIOYas YNakoBKY,
noasiexalumx yTunmsaumm, nopagke
npefocTaBfieHNs OTHETHOCTH);

¢ YcTaHOBMEHWE HYNEBbLIX
HOPMaT1BOB yTUIM3aumn ans
npon3soauTenen ynakosku Ha 2015
rog;

¢ OnpepeneHne HopMaTMBOB
ytunuaauum Ha 2016 n 2017 rog
(monmatuneHoBas Tapa 1 ynakoBka
5% B 2016, 10% B 2017);

¢ [MpumMepHOe NoHMMaHue pasmMepa
CTaBKM 3KONOrM4eckoro coopa Ha
2016 (13penma nnacTMaccoBble
ynakoBo4Hble — 3 844 p/T).

PeaynbratomM aTnx cobbITUiA cTana
crnepyroLlas cutyaums Ha pbiHKe
NoTo:

MoTpebneHune

B 2015 rogy B Poccum 661510
notpe6neHo 6onee 140 000 T
BTOpMYHOro MATD, N3 KOTopbIX
6onee 90% (nopsgka 130 000 T) 66110
«Mpon3BefeHo» Ha Tepputopun PO
1 okosno 12 000 T MMNopTUPOBaHO
(c™m. puc. 2). UIMnopT BTOPUYHOrO
M3T® B Poccuto coctaBun okono
8,5% oT notpebneHHoro MNATD B
CTpaHe 1 6bIn NPeENMyLLECTBEHHO
13 cTpaH 6biBiero CCCP. MpepgmeTt
mmnopTa npaktmnyeckn Ha 100% —
MOTd-xnonbs, ncnonb3yemMble B
JanbHenLwem Ans npou3BoACTBa
NosIM3OUPHOro BOSIOKHA.

PUC. 2. Banauc pbikka BTopuyHoro MaTd
B Poccun

141636

129583,112

Amnopt

MoTpe6nexue
BTOpPU4HOro MITO

BHyTpeHHee
NpOKU3BOACTBO
BTOpUYHOro MITD
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PUC. 3. KpynHeiiwne noctasuku sTopuiHoro MIT® 8 Poccuio B 2015 (06beM, TOHH)
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CTtpaHbl-MmnopTepsl

['oBOpS 0 KPYMHENLLIMX NOCTaBLUMKaX
BTOpU4HOro NMAT® B Poccuio B
2015 rogy cTouT OTMETUTL YKpaunHy
(4 154 T1) v Benopyccuto (3 600 T1),
KOTOpble B CyMMe nocTaBunun 6osee
60% BCEro MMNopTMPOBaHHOIO
BTOpU4HOro MATD. Takxe
JOCTaTO4HO KPYMHble NOCTaBKyM 6bln
13 Kazaxcrtana (2 100 1) u Kuprusmm
(1 160 1), MeHee 10% OT 06LLEro
o6bema nmMrnopTa 6bIn10 NPUBE3EHO
13 ®paHumm (597 1), AsepbaripxaHa
(355 1) 1 Utanum (86 1) (c™m. puc. 3).

LleHbl Ha cbipbe

CtommocTb MOTD-6yThiNKM 3a Nepunos
2014—-2016 rog Bo3pocna Ha 60% u
cocTaBwuna 26 p/kr B sHBape-espane
2016 roga (cm. puc. 4). CpegHss

Knpruaus

. mm %

OpaHunsa  AsepbainmxaH  Wrtanus

ueHa 3a 1 kunorpamm NATO-xnonLeB
TakXe 3Ha4MTesNIbHO NoaHsANack —

Ha 63% (c 34 p po 56 p); BCe LeHbl —
Bkntoyaa HAC.

HeopgHopoaHaa auHamuka LeH
HabaaeTca Ha BTOPUYHOE BOSTOKHO,
npoussognmoe B PO, — cToMMocTb 1 Kr
npogykumu B 2015 rogy ysenundmnacb
Ha 43%, a 3aTem ynana Ha 5% B

2016 rogy. LleHoBOM MHonkaTop
UMMOPTUPYEMOrO BTOPUHHOIO
BOJIOKHA nokasasi camMble 605bLune
n3MeHeHuns 3a 3 uccnegyembix
nepuopga (2014—2016 rr.) — cToUMOCTb
nogHanacb Ha 74% v Tenepb
coctaenset 115 p (8 2014 — 69 p);
npu4vHa — gesanbBauus pyéns u
NnoBbILLEHME PY6IEBOA CTOUMOCTMU.

Hes3HauuTenbHble U3BMeHeHUs B
LileHe Mo CPaBHEHUIO C OCTasNbHOM
npoayKuMen NnpuLLAnCeL Ha

PWC. 4. Bropuyublit AT — LeHosble nHankatopsl 2014 vs 2015 vs 2016

+15%
140 4 OCHOBHbIE LIEHOBbIE MHAMKATOPbI Ko
B 2014-2016 rr., py6./kr 5% +59% ’7115

120 (penesautHbii nepuog; +43% S
100 4 SAnBapb - Mapr) +4% / 87 3 /

80 +59% P 4 69

V) 0,

60 - +56% +4% /54 56

40 25 26

20 16

flue.-desp. 2014
AnB.-®esp. 2015
AnB.-®esp. 2016
flue.-®esp. 2014

flue.-®eBp. 2015

NITP-6yTbINKA
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fluB.-®esp. 2016

N3ITP-xnonbs

flus.-®esp. 2014

fuB.-®esp. 2015
flue.-®esp. 2016

flue.-desp. 2014
AnB.-®esp. 2015

SlHB.-DeBp. 2016

BTopuyHoe BONOKHO,
PO

BropuyHoe BONOKHO,
uMnopt

M3Td-neHTy, LeHa KOTOpoK
rnoBbicunack Bcero Ha 16% B 2016
rogy rno cpasHeHuto ¢ 2014 rogom,

1 Ha nepsuyHyto MATD-rpaHyny,

rae CTOMMOCTb OOHOMO KuorpaMmma
NpoayKummn nocnegHue 2 roga
noBbILLanack B cpegHeM Ha 8 pybnen
3a rof (pocT LeH coctasun 21%).

B uenom, no cpasHeHuto ¢ 2014
rofoM, BO BCEX KaTEropusix NpoayKToB
HabngaeTcsa 3Ha4YMTENbHOE
nosbilLeHue LeH B 2015 rogy, a 2016
rof npenMyLLLeCTBEHHO COXPaHSEeT 3Ty
TeHOeHUMIo.

|/|MI'IOpT BTOPUNYHOIO
BOJIOKHa

Mo cpaBHeHuto ¢ 2013 rogom Ha
pblHKe HabngaeTca cnag umnopTa
BTOPW4YHOro BosiokHa — ¢ 2013 roga
MMMOPT BTOPUYHOIO CbIpbs CHU3WUICA
npymMepHo Ha 45% (c 3 040 T B HosIBpe
2013 po 1 672 T B gekabpe 2015
roga) (cm. puc. 5). Hanéonee HU3KMN
nokasaresis OTMe4eH B fiekabpe 2014
roga — Bcero 450 T, 4TO B 4 pasa
MeHbLLIE NOCTABOK B HOSIGpe TOro

xe roga. NpuunHa: gesanbBaums
pyons n nmnopTo3amelleHue (B
npefgenax cyLiecTaytoLmx B Poccum
MOLLIHOCTEN), a TakXXe CHUXeHne
I'IOTpe6J'leHI/Iﬂ KOHEYHbIX PbIHKOB.

LleHoBbIE MHOMKaATOPbI

CpepfHsist LeHa Ha MMMNopTHoe
BTOPW4YHOE BOJNTOKHO B 2016 rogy
yBenuuunacbk Ha 15% Mo cpaBHEHWIO

fins.-®esp. 2014
fns.-®esp. 2015

fne.-®esp. 2016
flue.-Oesp. 2014

AnB.-®esp. 2015

AnB.-desp. 2016

NITd-nenra N3TD-rpanynbi
(nepBuyHbIe)
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PWC. 5. Ounamuka umnopta BTOpU4HOro BonokHa: 2014 vs 2015 vs 2016* (penesaHTHbIiA 63% (6 030 1) (cm. puc. 6). Hanee
nepuog; Hos6pb-[lexkadps) noTpe6reHne pacnpenensercs
crefytoLmM 06pa3oM: B Mecsl
Hos6pb-[leka6pb 2013 T. 17,3% (1 670 T) yxoauT Ha NpedoopMmbi
3500 - (nanHble yKasaHbl B TH.) W rpaHyribl; HEMHOMUM MeHbLLIE,
3 040,26 14,6% (1 410 T) pacxoayeTcs Ha
3000 | 271456 | HoAGps-featps 2014 . I'lpOVI3BO,EK5TBO JIeHTbI, LWnaraTtoB u
(nanHble ykasael B TH) | | Hos6pb-flexabpb 2015 r. MOHOHUTE#, 3,5% noTpeénseTcs Ha
2500 1 (LaHHbIE YKa3aHbI B TH) NPOWN3BOACTBO NEHKM 1 NIMCTOB (BKI.
1962,81 KOPPEKChI 1 Np.) 1 He3Ha4YnUTesIbHas
2000 - 1710,00 1 672,00 YacTb NOTPedNEeHUs — 2% NpUXoamTCa
1500 Ha oCTasibHy0 MPOAYKLWIO (CMOTbI,
KOMMO3UThI, IUTLE U Mp.).
1000 1 Hanee (cM. Tab. 1) npencrasneHa
500 45054 Tabnuua KpynHemLmx
nepepa6oT4nkoB MNITD B Poccun
| : : : - : : C yKasaHuem MOLLHOCTEN U
Hosbpb 2013  [ekabpb 2013 Hosbpb 2014 [ekabpb 2014  Hosbps 2015  [ekabpb 2015 KOHEYHOro nNpoaykTa (noaroToBneHo

cotpygHukamm MK «9koTexHonormm»

. .
COrN1acHo 1aHHbIM aHanuTuyeckoro otaena ProPartners International Ha OCHOBE MMEIOLLENCS AOCTYMHOM

nHdopmaLmn).
¢ 2015 rogom, HecMoTps Ha To, 4YTO CTOMMOCTb MMMOPTHOIO BOJSIOKHA Knio4esble hakTopbl, BIsioLLMe Ha
3aKyrno4yHas LeHa faHHOro BOSIOKHa coctasnset 115 000 p. MNpwn nokynke oTpacnk BTopu4HOro MIT® ceropks:
B Kutae ynana Ha 7%. Takum POCCUIACKOrO BOMOKHA JOCTUraeTcs 1. LleHbl oT MOrmneBxmmMBOOKHO Ha
06pa3om pasHuLa Mexmay 3aKyrnoyHo  3KOHOMMS A0 39% MO CPaBHEHMIO C nepBunyHOE NoNN3aMpPHOE BOMOKHO;
CTOMMOCTbIO M KOHe4How B 2016 rogy MMMOPTHBIM BOJIOKHOM (npexge Bcero, 2. CTarHauns pbIHKOB NoTpe6neHus
coctasuna npumepHo 46 350 p (c 3[ecb peyb UAET O BbICOKOUIBUTbIX KOHEUHOM MPOLYKLMM:
y4eTom Kypca gonnapa Ha 04.03.16r.).  BonokHax u3 Kopeu n Kutas, pasHuua ’
LleHbl Ha Bce BUAbI BOMoKHa B 2016 MO CPABHEHMIO C PErynspHLIMIA 3. Viamenenus v AopaGoTky,
FOflY HECKOMBKO YMEHBLLMAMCS — Ha BOJIOKHaMU He TaK Benvka). BHOCMMbIE B npwpo:qooxpaHHoe

3akoHOdaTeNbCTBO;

1-2 p 3a kr. Kak utor — cpefHss MoTpe6neHne sTopuyHoro MNITP no
LileHa Ha BOJTOKHO POCCUIACKOro cermeHTam. Han6onbLumii NpoLEeHT 4. MNosblLLeHvie py6eBon CTOMMOCTH
npousBoacTea cocTtaenset 80 333 notpebnenns BTopmyHoro NMNITO MMMOPTHOro BTOPUYHOIO
p Ha 2016 rof, B TO BpeMsi Kak NPUXOAUTCS HA BOJTOKHO — OKOJO MoNaMPHOro BOMOKHa;

5. HexBaTka cbipbsi Ans nepepaboTKu.

PUC. 6. ExemecsiyHoe noTpe6nexne BTopuiHoro MATP no cermeHTam NoTd B 2016 rogy

1. 3aBepLueHre pa3paboTku
npoekta HIMA 1 dhopmumpoBaHme
OKOHYaTenbHOro BapuaHTa npoeKTa

CpepHue LeHbl Ha UMNOpPTHOE
BTOPUYHOE BOMOKHO, py6./TH.

(DDP Mocksa) nocTaHoBneHus MpaBuTenbCTBa
120 000 115 000 P® «O6 yTBepXaeHNM Npasun
obpaLLeHns ¢ TBepabIMU
10000 {0 oo paL pA

KOMMYyHaInbHbIMU OTX04amMu U
¢opMbI TMMOBOIrO AOroBOpa Ha

100 000
90 000 + -
2015 o 2016 rog

YBenu4yeHue KOHeYHON
LeHbl Ha 15%

B B0noKHO

W JleHTa, Wwnarar,
MOHOHUTb

= [pedhopma,
rpaxyna

W [IneHka, nnCTbI
(BKJ1. KOpPEKCbI
nnp.)

OcTankHoe
(cmonbl, Kpackw,
KOMMO3UTbI,
NNTLE 1 Np.)
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TAB. 1. KpynHeiiume nepepa6otiukn MITD 8 Poccun

Ha3sBauue lopog MowwHocTH (TOHH/rop) KommeHTapuu
«Pb-rpynn» [ycb-XpycTanbHbli ~28 000 Becb 06beM nepepabatbiBaeTcs B BOJIOKHO
«Komutekc» CbIKTbIBKAp ~26 000 MoTpe6neHne xnonbeB, BeCb 06bEM MAET HA BONOKHO
«[Tnapyc» ConHevHoropck ~ 20000 EnuHctBenHoe B PO npon3BoAcTBO BTOPUYHbIX [TATD-rpaHyn
AN NULLEBOI Tapsbl
«JKoTexHonornm» TBepb ~16 000 [o 15% nepepabaTbiBaeTCA B JIEHTY, OCTaNbHOE — NPOAAETCA
B BUJE X/I0MbEB
«[leTuto» Koctpoma ~10 000 Becb 06bem nepepabatbiBaeTcs B [1ATD-neHTy
«Btopkom» HensabuHck ~7 000 Co6cTBEHHAs nepepaboTka MATM-6yThbINOK 1 NPOU3BOACTBO
BOJIOKHA
«CeneHa-MNaT» Yerb-[kuryTa ~7 000 Becb 06beM nepepabartbiBaeTcs B BOJIOKHO W anee B
TEKCTUNbHYK NPOAYKLMIO
«®poigeH6epr HwxHuin HoBropop, ~5000 MoTpe6neHne xnonbeB, BeCb 06bEM nepepadaTbiBaeTCs B
Monutekc» HETKaHble MaTepuansl
«Homarekc» YnbsHOBCKas 0651acTb ~3000 MoTpebneHune xnonbeB, BeCb 06bEM NnepepadaTbiBaeTCs B
HeTKaHble Matepumansl
«JKolaT» KasaHb ~2 500 Becb 06beM nepepabatbiBaeTcs B UCT

oKasaHue ycnyr no obpalleHunio

C TBEPAbIMU KOMMYHaIbHbIMM
0TX04amMu», BbIXOL, NOA3aKOHHbIX
aktoB oT ®AC, MuHcTpos,
Munlpupogbl no peanudaumn 458
D3 n peanusauus (He TONbKO Ha
6ymare, HO 1 Ha fiene) NHCTUTyTa
pervoHarsbHbIX OrepaTopos,
BO3HWUKHOBEHME HOBbIX NpaBu
Urpbl Ha pbIHKE.

2. BbI6op KpynHeENLINX «reHepaTopoB»
nonesHbIX pakunin: KpynHemnLwmnx
POCCUACKNX 1 MUPOBBIX
KOMMaHWi, Npon3BoasaLLmnX
yrnakoBaHHYI0 NPOAYyKUMIO — Beb
WMEHHO yrnaKoBKa 1 cocTaBnsaeT
OCHOBHbIE Lienesble pakumm
Onsa peunknuHra. B pamkax
pacLLUMpeHHOM OTBETCTBEHHOCTH
Npon3BOAMTENSA KOMMaHUu
OOSDKHBI PEeLUNTb: UK NNaTuTb
3KONOrn4yeckui coop, 1nu
(camocTosATENBHO UNN C
MOMOLLIbIO peuuKnepa) cobpaTb 1
nepepaboTtaTb ynakosky. [puHaTne
peLLeHns B CTOPOHY ynaTkl coopa,
KOHEYHO, Marsio NoMOXeT PoCTy
pbIHKa peunKnuHra.

3. Passutume cutyaumm ¢
3akoHodaTeNbHbIM 3aKpenneHnem
PCO; ecnu oH BCe Xe cTaHeT
0653aTeNbHbIM, NYCTb faxe
B OMpefesieHHON 4acTn nnm
pervoHax, 3To TakxXe NoBneyeT
pocT o6bema Cblpbs Ans
PeUMKAMHra nac yny4dlieHme ero
KayecTsa.
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4. 3anpeT Ha pa3MeLleHne OTAENbHbIX
BMOOB OTXOO0B — ecnv 6yaeTt
y3aKoHeHa Heob6XoaAMMOCTb
ob6a3artenbHon coptuposkn TKO
nepepn nx nepemMeLleHnem ans
3aXOPOHEHMS Y COPTUPOBOYHbIE
cTaHUuMn OelCTBUTENBHO CTaHyT
HOPMO A5t KaXKA0ro NnosmroHa
TKO, To 0eduumT cbipbs O
PELMKIMHIa, NepecTaHeT 6bITb
CTOJb OCTPbIM.

MogBogs ntorm

MpuHaTne B 2015 rogy nctopmnyeckmx
Onsi OTpacnn 3aKOHOB, MONTOXEHWNIA

1 NOA3aKOHHbIX aKTOB, a TakXxe
3akoHopaTenbcTBO B yacTtu (4l Bo
MHOIOM OMpenennno AonroXaaHHbIe
npasuna urpbl gis onepaTtopos

1 MHBeCTOpOB. HecmoTps Ha BCE
eLLé CyLLeCTBYOLLME He[oOENKN

N He YyTBEPXAEHHbIE JOKYMEHTbI,
yXe B TedeHne 2015 roga nHrepec

K OTpacnu cepbe3HO OXMBUICS.

Ho okoHYaTesnbHy TO4YKY B YacTu
onpeneneHns MHBECTULMOHHOM
npuBNeKaTenbHOCTM OTPaCIN MOXHO
6yneT NnocTaBuUTb, O4EBUAHO, NOCHe
peanbHOro 3anycka MHCTUTyTa
pernoHarsbHbIX OrnepaTopoB n
nepBbIX MECALEB UX PaboThbl 1
B3aMMOLENCTBUSA C onepaTopamm

no BbIBO3Y, yTUAM3aLUN U
06€e3BpeXMBAHNIO OTXOO0B.

BbI60p KpYMHEWLLINX «reHepaTopoB»
nonesHbix hpakumi (nponssoanTenen
U MMMNOPTEPOB YNaKoBaHHbIX

TOBapOB) B MOMb3Y CAMOCTOATENIbHON
peanuaaumm pacLuMpeHHon
OTBETCTBEHHOCTU NPOU3BOANTENSA
MOXeT Croco6CTBOBaTL PA3BUTUIO
oTpacnu, XoTa Ha AaHHbIN MOMEHT
13-3a OTCYTCTBUA HEOOXOAUMbIX
NOA3aKOHHBLIX aKTOB 3TO BbIMMAAUT
MoKa CII0XXHO peannayemMbiM.

Kpuauc, caHkumm, obLias ctarHauums,
OCTaHOBKW NPOUIIbHBIX MPeanpuUsaTAii
HEKOTOPbIM 06pPa30M MOBAUANN HA
BO3MOXHOCTW oTpacnu. B cBaau

C YMEHbLUEHNEM NOKynaTebCKon
cnocobHocTK B koHLEe 2015 roga
CHU3UINCH LIEHbI HA BOSIOKHA, U
yMeHbLUMncs cnpoc. LieHsl Ha camo
CbIpbe, KaK Ha McxofHoe (6yTbIIKM),
Tak 1 Ha XJonbs, NyCTb MEOJIEHHO,
HO MPOAOXaKT PacTu B CBA3U C
fesanbBaunen pyons.

MmaeHbIM noTpebutenem MNITO-
CbIpbs MO-NMPEXHEMyY OCTanuncb
Npon3BOAUTENN BOMOKHA, KOTOPbIE

B Havane 2016 roga oTMeTUNU
OLLITUMbI HE[OCTATOK NpPexae Bcero
npo3payHbix MITD-xnonseB.

KrntoyeBbiMn chakTopamu ycneLLHom
paboTbl Ha pbiHKEe BTOpUYHOro MATO,
Kak 1 BCe nocnegHue rofbl, ABMAATCA
OOCTYN K CbIPbio 1 3(PHEKTUBHOCTb
opraHmsaummn nepepadboTky, BKIYas
eé MacLUTabHOCTb.

KEY WORDS: recycling, recycling plastics,
recycled PET, the market for recycled PET,
polyester fiber.
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KOMITAHVI

YHEPTOHE3ABCVIMOCTD

Kypc Ha sxoHOMIYHBIE U 3¢ PeKTUBHBIe pellleHs

3MEHEHIE 9KOHOMIYECKOW CUTYALIW BHOCUT KOPPEKTUBbI B MAHbI PABOTbI MPEAMPUATIA HEGTETA30BOIOQ
KOMMJEKCA. HA MEPBbIV M1AH BbIXOOAT 3KOHOMWYHbIE TEXHOMOMAN, 3®DEKTUBHOE N HALEXXHOE OB0PYL,0BAHIE,
CMOCOBHOE OBECMEYTb BECMEPEBONHYH) PABOTY B CITIOMHbIX KIUMATYECKIX 11 TEOrPAGUYECKIX YCIOBUSX.
KAK BbIBPATb TAKOE ObOPYIOBAHWE 1 KAKE KOMIMAHWIA CEFOOHA MOTVYT EFO MPEAJIOXKINTL? HA BOMPOCHI
NEFTEGAZ.RU OTBEYAET PYKOBOJWTE/Tb HAMPABJTEHNA «HEDTb U1 TA3» KOMIMAH EATON CTAHCITAB MAKYLLKWH

THE CHANGING ECONOMIC SITUATION IS MAKING ADJUSTMENTS TO THE WORK PLANS OF OIL AND GAS COMPANIES.

TO THE FORE COME COST-EFFECTIVE TECHNOLOGIES, EFFICIENT AND RELIABLE EQUIPMENT, CAPABLE TO PROVIDE
UNINTERRUPTED OPERATION IN DIFFICULT CLIMATIC AND GEOGRAPHICAL CONDITIONS. HOW TO CHOOSE THE EQUIPMENT
AND WHAT COMPANIES TODAY CAN OFFER? QUESTIONS NEFTEGAZ.RU RESPONSIBLE HEAD OF DIVISION "OIL & GAS'

COMPANY EATON STANISLAV MAKUSHKIN

KJTIOUEBBIE CITOBA: memecepsuc, ucmounux becnepebotinoeo numanus, 06opydosarue das measfa, snepeoobecneuenue,

npou3sodemeennas be3onacHocme.

CraHucnas MaKyLLIKMH,
PykoBogutenb HanpaBneHus
«HedpTb M ras»

KomMmnaHum Eaton

— CerogHs HedpTerasosas oTpacnb
B Poccuu nepexusaet He nyywune
BpeMeHa. C KakKUMM OCHOBHbIMU
npo6nemamMmu NpUXoQuUTCA
cTankmMeaTbCsl NpeaAnpuaTuaIM?

— OpHa 13 OCHOBHbIX Npobnem
0oTpacnu — 370 LieHbl Ha HedTb, NP
KOTOPbIX OTPaCsb A0KHA MOBbLICUTb
3(pPEKTUBHOCTb M MaKCUMasbHO
CHU3UTb U3OEPXKN. Bpemsi BbICOKMX
LleH Ha He(pTb NpOLLSIO, U cenvac
KINHOYEBOW 3aa4emn aBnsaeTcs
ONTUMM3ALMNS YXKE CYLLIECTBYIOLLINX
06bEKTOB, paboTa Haf CHUXEHNEM

SKcnJsiyataunoHHbIX, Npn coxXxpaHeHnn

TpebyemMoro ypoBHs 6€30MacHOCTU.

Kpome Toro, Heo6xoaumMo ocBamBatb
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HOBbIE PECYPChl U MECTOPOXAEHMS,
O[IHAaKO 3TO He TaK NPOCTO B CUny
psaa caktopos. Kak npasuno,
Takne MeCTOpOXAEHUs1 HaxoaaTcs
B TPYOHOAOCTYMHbLIX MecTax co
CINOXHbIMWN KNUMaTUYECKUMU
ycnosusMun. MIx ocsoeHne TpebyeT
OrPOMHbIX (PUHAHCOBbIX PECYPCOB,
YTO B TEKYLLEN SKOHOMUYECKOM
cuTyauumn eaBa fiv BO3MOXHO.
[eononuTnyeckas o6CTaHOBKaA,
nageHue LeH Ha HedhTb — BCe 3TO
nenaet pobblyy HepTH B Taknx
pervoHax HU3KOpeHTabebHON.
Ckopeit Bcero, B 6nmxaiiiee
BPEMS Mbl CTaHEM CBUAETENAMMU

aKTUBHOIO pa3BnTuA anbTepHaTUBHbIX

WMCTOYHUKOB SHEPrun. OTu u
Opyrue akTyanbHble Npo6emMbl
poCCUNCKON HedbTera3oBom oTpacnm

paccMaTprBaloTCs B QHEpreTM4eckon

cTtpartermm Poccun oo 2035 r.,
NPOEKT KOTOPOM ceryac obcyxgaeT
MuHaHepro.

— Kak Bbl oL,eHuBaeTe roToBHOCTb
POCCUMACKUX NpeanpuaTun
BHeapsiTb UHHOBaLMOHHbIE
pelueHus B yCNoBusaX Kpusuca?
Hackonbko uenecoo6pasHbl
cerofHs Takue BNO)XeHusa?

— [o kpusunca 2014 r. 60NbLUMHCTBO
HedpTenepepabdaTbiBaOLLINX
KOMMaHUM UMEeNn o6LUNPHbIE
naaHbl Mo MOAEPHMU3ALMM CBONX
npou3eofcTB. K coxaneHuto, nocne
N3MEHEHWSI reONONUTUYECKOM
cuTyaummn 1 Kypca BasntoThbl
cuTyaumst B KOPHE MOMEHsANAch, 1
6OMbLUMHCTBO NMPOEKTOB OKa3asmchb
3aMOpPOXeHHbIMU. MHorve

NPeanpuaATUS 3annaHnpoBanu
MOLEPHM3ALMIO eLLie HECKOSTbKO
NneT Hasapg, n B paboTe ocTanumcb
NULLb Te NPOEKTbI, KOTOPbIE

yXe cTapToBanu, Nosyyunm
WHBECTULIMU, N OCTaHOBKA KOTOPbIX
MOXET MPVBECTU K 3HAYUTESIbHBIM
unHaHcoBbIM noTepsm. Cenvac
NMPOEKTOB MO MOAEPHU3aLMM
cTano, 6e3ycnoBHO, MeHbLLE, XOTS
peun 06 1x NONHOM OCTaHOBKE

He vpeT. Mpumep Tomy —
KoMnNaHus «Jlykonn», 3aBepLumT
MopepHuaaumio ceomx HIM3 yxe

B KOHUe MapTa. VicknioveHve
COCTaBNSAOT TAKXKE «BOCTOYHbIE»
NMPOEKTbI, K KOTOPbIM NMPUBIIEYEHbI
KuTamckme napTHepbl, XOTS [oNS
TaKMX NMPOEKTOB B pamKax BCEro
HepTEXMMNYECKOTrO KOMMeKca
P® noka He Benuka. K Tomy xe,
60MbLUMHCTBO U3 HNUX HAXOAATCA B
CTagun TEXHUKO-3KOHOMUNYECKOrO
060CHOBaHMS.

— Kakue Tpe6oBaHus
npeabsABnsSIOT pocCUricKue
3aKa34uKM K HepTerazosomy
o6opynoBaHuio? AganTUpoBaHbl
nu pelwueHus Eaton k
0CO6GEHHOCTSAM POCCUINCKOMN
otpacnu?

— Hapsgy ¢ Ha4anbHom
CTOMMOCTbIO 060pYyA0BaHMSA
MHOIMe POCCUNCKME 3aKa34mKun
NPYHUMatOT BO BHUMaHWe
CTOMMOCTb BNafeHus

(TCO). B cBoto o4epenb Mbl
cTapaemcs npegnaratb Um
peLLeHusi, KOTopble MNO3BOSSAIOT
39KOHOMWTb Ha 3KCnyaTauum —

PEKITAMA



Hanpumep, yCTPONCTBO CpeaHero
HanpskeHus Xiria, KOTopoe He
TpebyeT obcnyxueaHus. [na
JobblBatoLLEro cermeHTa —
Hed)TerasoBbIX NPEANPUATAIA 1
npeanpuaTUn C XECTKUMIW YCIOBUSAMMU
SKcnnyaTaumm — aktyansHo
o6opynoBaHve, NpUMeHseMoe

npu HU3KNX TemnepaTypax
Hapy>Horo Bo3ayxa. Yto kacaetcs
TPaHCMOPTUPOBKN HE(DTU U rasa,
rnaBHbIMY TPe6OBaHNAMU POCCUACKMX
3aKa34MKOB OCTalTCs 6€30TKa3HOCTb
paboTbl 1 BOBMOXHOCTb
pe3epBupoBaHusi, obecneymparoLLas
6ecnepeborHOCTb NPOLECCOB.

— BbesonacHocTb ABNsSeTCH 0OHUM

N3 OCHOBOMOSararLmx yCnoBun
hYHKLMOHUPOBAHUSA HepTErazoBoro
npepnpuaTus. Mpo6enbl B 3ToM
obnacTn MoryT o6epHyTbCA
h1HaHCOBbLIMW MOTEPSAMU U YLLIEPOOM
Ons penytauum komnanmu. MNpum
HapyLLEHNN TEXHONMOMMHYECKMX
npoLeccoB No Jobblye, nepepaboTke
N TPaHCMOPTMPOBKE HEPTU U
HedpTENPOAYKTOB BbICOK PUCK
BO3HMKHOBEHUS MOXapa, KOTOpbIN
MOXET NoBMeYb 32 COOOM HEe TONMbKO
NnoBpeXAeHns 060pyaoBaHus,

HO 1 YenoBEYECKME XEPTBBI.

Eaton npegnaraet pewieHus no

cnonb3oBaHue obopynoBaHua Eaton nossonser
ONTUMU3NPOBATL MHBECTULIMW C Y4ETOM YCITOBUM
aKcnyaTaumum U MUHUMN3NPOBATL PUCKM

B Poccun npo6nema kavectsa
3MEeKTPONUTaHUs CyLLIECTBYET YXe
He nepBbIf rOA; dHepreTnyeckas
WHPaCTPYKTypa AOBOSNBHO
W3HOLLIEHa, YTO KpariHe HeraTMBHO
oTpaxaeTcs Ha 060pyaoBaHUN U
npoveccax HenpepbIBHOroO LiMKna.
[Mepeboun MoryT NpMBECTU K BbIXOOY
N3 CTpos 060pyaoBaHus, a coon faxe
Ha HECKOJIbKO YaCoB — K OFPOMHbIM
yb6bITKam npeanpuatus. MIMeHHo
NO3TOMY 3aKa34MKWN 3auHTEPECOBaHbI
B 6ecrnepebomnHbIX cucTemMax
SMEeKTPONUTaHUS, yBENNYEeHNN
KonuyecTBa HagexHbix NBIM n
MOLLIHOCTEN CBOMX NPEeANpUATUNA.
Komnanus Eaton npegnaraet
LLMPOKWIA pAf HALEXHbIX U
achdekTmBHbIX VBT, KoTOpbIE
obecrne4vmBaloT 6ecrnepebonHoe
(hYHKLMOHNPOBAHME OTBETCTBEHHbIX
HarpysoK 1 co3faHbl C y4eTOM
pasnuyHbIX cchep NPUMEHEHUS U
TpeboBaHUN PbIHKOB. APKUiA

npumep — UBIM 93PM, obnagatoLummn
caMbIM BbicokuM KT Ha pbiHKe

— 00 97% B pexume OBOMHOro
npeo6pa3oBaHns SHEPTUN U 00
99% npw UCMNOSb30BaHUN CUCTEMBI
coxpaHeHus aHepruun. Bkyne ¢
nHTennektyansHbim O Eaton

OH rapaHTupyet 6ecnepeboriHyto
paboTy Npy¥ MUHUMASIbHOM
COBOKYMHOM CTOMMOCTW BnageHus,
YTO, KakK s yXXe OTMeTUI, ABMAETCA
CerofHs O4HUM U3 KIIo4eBbIX
TpeboBaHUM POCCUNCKUX
3aKa34nKOB.

— Pacckaxute o Hambonee
BOCTpe60BaHHbIX cpeau
poccurckux HepTerasoBbIx
KoMnaHun TexHonorusax. Kakue
npo6sieMbl OHU [OJKHbI pellaTh
B NepByto oyepenb?

CBOEBPEMEHHOMY MOHUTOPUHTY
BO3HVKHOBEHWS TAKMUX CUTYyauuii 1
NpenoTBpPaLLEeHWo UX AanbHenLwero
pasBuUTUS.

— CerogHsi MHOrne 3akas4mku
3auHTepecoBaHbl B MOCTPOEHUMN
KOMIMJIEKCHOW CUCTEMbI Ha
OCHOBE peLUeHUN OT OJHOro
npoussogutens. Npepocraesnser
nu komnaHua Eaton takyro
BO3MOXHOCTb? B yem Bawumn
KOHKYPEHTHbIe npenmyLiecTea?

— [a, Takyto BO3MOXHOCTb Mbl
npefocTaBfsieM: Ha CEMOLHSLLHWUIA
neHb B apceHane Eaton wmnpokun
CMNEKTP PELUEeHN Ofsi CpegHero

N HU3KOr O HamnpsXXeHWs, B TOM
yucne B3pbIBO3aALLMLLEHHOE
o6opynosaHue cepun Crouse-Hinds,
npeacTaBnstoLLee cobor CUCTEMBI
curHanm3aumm, OnoBeLLEHUS U
HabngeHns ansg MHPOPMUPOBaHUSA
COTPYOHMKOB O KPUTUHECKUX
cuUTyaumsix, a TakKe CUCTEMbI
Ona o6ecneyeHunst Ka4eCTBEHHO

KOMITAHWS

nutaHus (MBMM). Micxopsa s atoro,
Mbl MOXEM YLOOBMETBOPUTL BOSbLLIYIO
4YacTb NOTPEBHOCTEN B OCHALLIEHUWN
HedbTerasoBbIX NPEANPUATUN.

Ecnu roBoputb 0 npeumyLlecTsax,
TO B NEPBYIO OYepeb peLLeHns
Eaton otnuyaloT TexHonormnyeckoe
COBEPLLEHCTBO U BbICOKAst CTENEHb
HaOe>XXHoCTU. Halum ueHTpbl No
nccnefoBaHnsaMm 1 paspaboTkam,
pacnosioXeHHble MO BCeMy MUpy
paboTaloT Haf yCOBEPLLUEHCTBOBAHNEM
CyLLECTBYHOLUNX TEXHOMOIMMIA U
CO30aHNEM HOBbIX NPOAYKTOB.
Vcnonb3oBaHwe Hallero
obopygoBaHus No3BoNseT
3aKasudumkam, cpeam KOTopbIxX
KpyrnHenwmne HedpTsHbIe KOMMaHuu,
napTHepbI MO NPOEKTUPOBAHUIO,
3aKyrkam 1 CTPOUTENbCTBY, a Takxe
NPOn3BOANUTENN OPUTMHASIBHOTO
obopygoBaHus, oNTUMU3NPoOBaTb
VMHBECTULINN C YHETOM YCIOBUIA
aKcnnyaTaumm 1 MUHMMMU3NPOBaTb
pucku.

— Kopnopauus Eaton
No3uLMOHMpPYET cebs Kak MMPOBOW
aKcnepT B 06/1aCTH ynpaBneHus
3Hepruun. MoXHo nv nocTpoutb
cuctemy 6ecnepe6omMHOro
obecne4veHus dHepryuen Ha
HecpTerazoBoM NpeanpuUaTAA Ha
OCHOBe npepiaraemMbiX KOMMNaHuen
nen?

— Ha 6a3e MBI Eaton moxHO
NOCTPOUTb KOMMJIEKCHYIO CUCTEMY
3M1EKTPOCHaGXEHMSA, KoTopas
NOMHOCTbLIO YAOBNETBOPSET
TpeboBaHMAM HagEeXHOCTU U
pe3epBupoBaHusi, obecrne4mas
HenpepbIBHOCTbL NMPOU3BOACTBEHHOIO
Lumkna n 6ecnepeborHOCTb
anekTponuTaHus. Hawa komnaHus
npepnaraet LWMpokuin Bei6op VBT
€ANHNYHOM MOLLHOCTbIO 0T 500 BA
0o 1100 kBA, kotopebie




KOMITAHVI

N3roTOBMEHbI AN1A 3aLUUThbI
060pynoBaHus, B TOM YUCHe U Ha
HedpTerasoBbIx NpeanpusaTusax. Bee
Haluwn peLueHns paspaboTaHbl Ha 6ase
WHHOBALIMOHHbIX TEXHOMOMMI, ogHa
N3 HUX — TEXHOMNOI s NapannenbHon
pa6oTkl HotSync, o6ecnevnBatoLLas
paboToCnOCO6HOCTL MaparnnesnibHon
CMCTEeMbI Jaxe npw paspbise
VMHMOPMALIMOHHOW CBA3M MEXIy
MBI1. B Hawwem nopTdhonmo Takxe
ecTb npombILLneHHble VIBI Eaton
cepumn Powerware, noCTpoeHHble

no 6e3cTpaHcopmMaTopHON
TexHonorum knacca On-Line.

HaHHble VIBI obecnevnsatoTt 3amty
060pynoBaHMsA OT AEBATN BO3MOXHbIX
nNpo6siemM C 3NeKTPoNUTaHneM,
BK/IOYas nponagaHve, npocagku n
BCMNECKM HaNPs>XEHNs, MOHWKEHHbIN
YPOBEHb HaNpPsHXEHUs, NIMHENHbIN
LLYM, BbICOKOBOJIETHbIE UMMYIbChI,
OTKITOHEHMWS YacTOoThbl, NEPEXOfHbIEe
NpoLecchbl NPpY KOMMyTaLUmn 1
NCKaXeHWs CMHYyCOMOanbHOCTH
Hanps>XeHus. MNpakTnyeckn Bo BCEX
MBI gaHHOM TONoNormmM Ncnonb3yeTcs
TexXHOonormsa ycosepLleHCTBOBaHHOIo
ynpaeneHust 3apsaom 6atapen
Advanced Battery Management
(ABM), koTOpas npoasieBaeT CPOK
cnyx6bl 6aTapeu B cpegHeM Ha

50%, rapaHTupys, 4TO Harpyska He
ocTaHeTcs 6e3 aNeKTponuTaH1sa n3-3a
NCMOSIb30BaHUS HeKa4eCTBEHHOM

unu gedpektHon 6atapeun. VIBI

Eaton ycnelwHo oyHKUMOHMPYIOT Ha
MHOrMXx o6bekTax Hed)TerazoBomn
oTpacnu KpynHenLmx KoMnaHum
Poccun: HedpTenepebaTbiBaroLLMX
npeanpuaTUsX, NPeanpuUATUSX no
Jobblye rasa, Ha nepexKaqmBaroLLmX
cTaHumAX.

— Kakue HroaHcbI cnegyeTt
yuuTbiBaTb B NEPBYIO o4epeab npu
Bbl6ope UBIM?

— 3akasynkam BaxHo, 4Tobbl MBI
obnagan BbICOKMM nokasatenem
Kr, o6ecne4vnBan makcumanbHbIn
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YPOBEHb 3HEProadPHEKTUBHOCTHU

N 0TKa30yCTON4MBOCTU. He meHee
aKTyallbHbl TaKME XapakTepUCTUKM,
Kak KOMMNaKTHOCTb, MOZYIbHOCTb,
ManbIii BEC 1 ygobCTBO B
akcnnyatauuun. Ecnu o6opygosaHune
rPOMO3[KOe, AOCTaBUTb N Pa3MecTuTb
€ro MOXeT 6bITb HEMPOCTO,
cnepoBaTenibHO, KOMMAKTHOCTb — 3TO

— JanbHeWLwne paclumpeHue
[o6bI14n HedpTn cBA3aHO C
HedpTera3zoBbIMU NpoOeKTaMun

Ha wenbe, ecTb nu y Eaton
peweHus pns paboTbl HA MOPCKUX
MecTopOoXAeHUaX?

— Pa6oTa Ha Taknx MecTopoXaeHusax
cBsizaHa c HebnaronpuaTHbIM
BO3AENCTBMEM KIMMATNYECKNX
hakTopoB. DKCTPEMAsIbHbIE MOPO3bl,
LIKBasIbHbIV BETEp, NonspHas

HOYb — BCE 3TO CYLLECTBEHHO
OCIOXHSIEeT paboTy nepcoHana u
aKcnnyaTaumio o6opyaosaHusa. Ha
HEKOTOPbIX 06bEKTaxX TemMnepaTypbl
MOryT onyckatbes Huxke -50°C, a ee
nepenagbl MOryT COCTaBMATL 6onee
20°C B TeYeHUNe [Hs, 4YTO KpariHe
HeraTVBHO BNNSIET HA 060PYAOBaHME.
Mbl y4nm Te CIOXHOCTU, C KOTOPbIMM
MOTYT CTONKHYTbCS HaLLIN 3aKa34umKM,
y4nTbIBas MECTHbIE KNMMaTUyeckme
YCNOBUS, U BbINYCTWUN HA PbIHOK
peLueHvne Onsa cpegHero HanpsXeHus
6-24 KBA — KPYV Xiria, koTopoe
MOXHO MCMOMb30BaTh B YCNOBUAX
CYPOBbIX POCCUMCKMX 3UM. OHO

TexHonorus napannensHon padboTtsl HotSync obecneyrBaeT
PaboToCNOCOOHOCTL NapaniensHOW CUCTEMbI JaxKe Mpwu
paspbiBe NHAOOPMaLMOHHOM CcBA3M Mexay Vbl

YMpOLLEHNE HCTaNALUUU U SKOHOMUSA
nonesHon nnowann. B nocnegHee
BpeMS 3aKa34yunku npegrnoyvraoT
BblIOUpaTh peLLeHunsi, KOTopble 6bl
NO3BOSINIIN CHU3WUTbL 3aTpaTbl Ha
KanuTasnibHoe CTpoUTeNbCTBO. JTiobor
MBI pomkeH nmeTb ceptudmkar
COOTBETCTBUA TEXHUYECKNM
pernameHTam TaMOXeHHOro coto3sa:
6€e30MacHOCTA U 3NeKTpOMarHUTHON
coBmMecTuMocTn. Heob6xognmo
MCMNonb30BaTh CePTUDULMPOBAHHOE,
odhmumansHo npopasaemoe B Poccun
o6opynoBaHue. lNMpoussoguTenu
«epBOro aLlefioHa», B TOM Yucne
komnanus Eaton, npegnaratot
o60pyfoBaHne, KOTOPoe NOMHOCTLIO
COOTBETCTBYET TPpebOBaHUAM
3M1EKTPOMarHUTHOM COBMECTUMOCTMU.

OyeHb HYaCcTO 3aKas34mKH,
XenaroLme CIKOHOMUTb Ha cucteme
3HeprocHab>XeHusi, NoKynarT
JelueBble 6aTapeu, apryMeHTmpys
TEeM, YTO 3TO PACXOLHOWN 3NEMEHT,
KOTOpPbIN Yepes3 HECKONbKO

neT TakK Uy nHave npuaeTcs
MEHSATb. OTO MOXET NPMBOANTbL K
NpexXaeBpeMEeHHOMY PEMOHTY: MO
ctaTucTuke nopsgka 80% oTkasos
cBA3aHbl ¢ paboTomn 6aTapeu. [oaTomy
BHE 3aBMICMMOCTM OT CPOKa CIy>XObl
6aTapeun JOMKHbl 6bITb N3rOTOBJIEHDI
BeAyLLUMMUN MPOU3BOAUTENAMMN.

He BbINOET N3 CTPOoS Aaxe npu
OYeHb HU3KOW TemnepaType —

Xiria cepTudumumposaHo Ha
MCMoNb30BaHWe Npu Temneparype
0o -50° C. 910 pacnpenenuTensHoe
YCTPOWCTBO MMEET BO3QYLLUHYHO
M30/15LUMIO N BbIMOSTHEHO B BUAE
MOHo60Ka. Xiria oTnn4aeTcs
BbICOKOW 3KCMyaTaLluoHHOM
6e30NacHOCTbIO N KOMMaKTHbIMU
pasmepamu, He TpebyeT
06CYXUBAHUSA HA NPOTSXXEHUN
BCEro cpoKa cfnyxo6bl U He COOePXUT
3KOSIOrM4eCKN BpeaHbIv aneras
(SF6). JTiobble mexaHM3MbI, a
TakXe OCHOBHble YacTn KPY
HaOe>XXHO U30NMPOBaHbI OT BHELLHUX
BO3OENCTBUIN, 0OCAOKOB U MPO4MX
NPOSIBNEHNI MOrOAHbIX YCIOBUM U
KnumarTa. Xiria HageXHo 3alluiaeT
o6CcnyXunBaroLLmi nepcoHarn,
opraHusys abComnTHYO 3aLunTy 3a
CHET MHOXEeCTBa 6J/I0KMPOBOYHbIX
MexaHn3moB. YgobHas cuctema
BU3yanusaumm no3sosset
KOHTPONMPOBaTb COCTOSAHME
pasbeauHUTENs 1 BblKoYaTens.
KPVY Xiria oTBe4aeT Bcem
aKonormyeckum ctaHgaprtam IEC.

KEY WORDS: oilfield services, uninterruptible
power equipment for the offshore, energy
supply, industrial safery.
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BynoyLiee poccumnckoro
HedoTerasoBoro
akcnopTta — BocTok

hitp://neftegaz.ru/news/view/62645/

B3saumopenicteue Kutas ¢ Poccuei
NPOMCXOANT Ha (DOHE HECKPbIBAEMOTO
MHTEpeca Co CTOPOHbI a3NaTCKNX
cTpaH K Poccun. To4Hee, K ee

HedbTu 1 rasy. [ins ctpaH ATP B
POCCUIACKOM 9KCTOPTE HEPTM K
2020 r. yenuyutcs 1o 30%, B
aKcnopTe rasa — o 25% ¢ 5%. Poct
06bemoB HedpTu BeipacTeT 4o 100
MITH T B rof}, ra3a — jo 65 mnpa m* B
roa. Kak otmetun B. XpucTteHko, fige
Henenw Hasag (B anpene 2006 roga)
B Kutae noanucaxo cornatieHue

0 pacLUMPEHNI COTPYAHNYECTBA B
ra3oBoli ccpepe ¢ 310N cTpaHou. B
pamkax 4OKYMeHTa onpefeneHo fiBa
Kopuzopa — 3anafHblil 1 BOCTOYHbIN.
o MHEHWUIO MUHNCTPA, 0XUAAETCH,
yTo yKe K 2011 r. Ha4HeTCs nocTaBka
rasa B Kutait. K 2020 r. o6bem
MOCTABOK ra3a MOXET BbIATU Ha
ypoBeHb 238 mMnpA m° rasa no
K2XI0MY 13 HanpaBfeHWiA.

s KommeHmapuu

Neftegaz.RU

MpuHatas B 2015 .
OHeprocTtparterusa-2035
npegycmartpmBaeT fobblyy 821-885
Mnpa M® MPUPOJHOro 1 MOMyTHOMO
HedTsaHoro rasa. lNnaHunpyeTtcs,

YTO yAa4yHasa reonoropasBenka
NPUHECET B KOMUIIKY YrNeBofopOaoB
25-27 TpnH m® rada. O6ecneymBatb
NPUPOCT 3anacoB MiaHupyroT

3a cyeT 3anagHo-Cubupckon,

XPOHOIPA®

JleHo-TyHrycckon, Mpukacnuiickon,
TumaHo-lNe4vopckon n Bonro-
Ypanbckon HedhTera3oHOCHbIX
NPOBUHLMIA, padpaboTkor TPN3 n
MECTOPOXAEHUI HA KOHTUHEHTaIlbHOM
wenbde. OCHOBHbIM gpariBepoMm
pocTa [o6bl4n rasa cymTaroT
MecTopoxaeHnsa O6cko-Ta30BCKOMN
ryéol, roe ysenuyar gobblyy Ha 50%,
a Takxe Ha wenbge, B BocTtouHom
Cwnbupu, Ha JansHem BocToke,
fiImane. OCHOBHbIM PbIHKOM CObITa
rasa nonaratot cTpaHbl ATP — akcropT
B [JAHHOM HanpasfeHUM yBENNYNTCS

B 9 pa3 — go 128 mnpg M.

BCTO HauHyT CTpOUTb
B NATHULY
hitp:linefiegaz. rulnews/view/63244/

16 anpens 2006 r. «TpaHCHeTb»
oTYMTanach nepes NpesngeHTom o
nnaHax Ha ctpoutenbcTeo BCTO.
Tpy60onpoBoA HAYHYT CTPOUTB YXKe
28 anpeng. «B HacTosLiee Bpems
Mbl BbIMOSHWAN BCE MPOLEAYPbI,
HeobXoanMble Ans Havana
CTPOWTENbLCTBA, W rOTOBbI B NATHULY
NPUCTYNUTb K OCYLLECTBIIEHUIO 3TOM0
TPaHAMO3HOr0 NPOEKTa, aHaNoros
KOTOPOMY HET B MUPE», — [OJIOXU
BaiHwToK npesugeHty B. MyTuHy.

s KommeHmaputi
Neftegaz.RU

28 pekabps 2009 r. 6bina 3anyLieHa
nepsasi o4epeab npoekta BCTO-1 —
Tpy6onposof oT TanweTa o
CKOBOPOAMHO OJINMHOM 2694 KM.
MoLiHocTb nepsor ovepean
BCTO-30mMnHTBTrog. 15 MnH T

B rof 6yfeT noctaBnaTbca B Kutam
Mo CTPOSLLIEMYCS OTBETBIIEHNIO OT
BocTo4Horo HedbTenpoBofa B panoHe
CkoBopoanHo. 28 okTabps 2015 1.
TpaHcHedTb 3aaBuna o geduuymte
cpencTs Ha pacwmpenune BCTO.

A 29 okTs6ps 2015 r. B KOMNaHUK
COOBLLMIN, HTO COXPaHAT 06BHEM
JONrocpOYHON NHBECTULMOHHOWN
nporpamMmmsl 8o 2020 r., HO CABUHYT
CPOKM peanuaaumm HEKOTOPbIX
NPOEKTOB.

Russian-Knife.ru

Mara3mH
«Pycckune Hoxun»
r.MockBa, TaMOXeHHbIN
npoe3a aom 6, ochuc 212
Ten. +7(495) 225-54-92




HECMOTP#A HA CJITOXKHbIE BHYTPEHHIE 11 BHELLIHWE YCIT0BIA ONS PABOTbI MPOMbILIITEHHBIX
NPEONPUSATIIA B 2015 FOZY TAKOKPACO4HAS OTPACSTb BOLLIIA B HOBbIIA 2016 TOS C HOBbIMK
PA3PABOTKAMIW, CITOCOBHbIMI YAOBIETBOPUTL CAMbIX TPEBOBATE/TbHbIX 3AKA34IKOB. KAK
PA3BVBAETCA OTPACS1b JTAKOKPACOYHbIX MATEPWAJIOB 1 KAKOBbI EE MEPCIEKTIBbI?

V[IK 338.001.36

DESPITE DIFFICULT DOMESTIC AND EXTERNAL OPERATION CONDITIONS FOR INDUSTRIAL ENTERPRISES

IN 2015, THE PAINTS AND COATINGS PRODUCTION INDUSTRY HAS ENTERED THE 2016 YEAR WITH NEW
DEVELOPMENTS WHICH ARE CAPABLE TO SATISFY THE MOST DEMANDING CUSTOMERS. HOW IS THE PAINTS
AND COATINGS PRODUCTION INDUSTRY DEVELOPING AND WHAT ARE ITS PROSPECTS?

K/1I0UYEBBIE CJIOBA: AAKOKpACKa, pAcmeopumer, WJOPEMOHWI) aAeuaAcmpoerue, AHMuKOPPOISUOHHAAL 3Auuma.

ABepbsiHOB eHHapun

BnagumupoBuu,
[AunpekTop Accounauum
«LleHTpnak»

B uenom, nageHve npom3BoacTea
B oTpacnu coctaBuio 4,8%,
OTHOCUTENBHO 06BLEMOB
npoussoactea 2014 roga v noytn
paBHa nageHuto NPOMbILLSIEHHOIO
npounssoacTea — 3,8%. NageHve
noTpebuTeNbCKOro cnpoca
HaceneHus NpUBENo K OXnaaemMomy
CHUDKEHWIO peanu3auumn npoayKumnm
CTPOUTENBHOIrO Ha3Ha4YeHMs U
CTPYKTYPHOMY CABUIY B CTOPOHY
pocTa NnpoAaxK 3KOHOM CerMeHTa.

B npomblILLneHHoOM cekTope
NlaKoKpaco4HbIX MaTepuarnos

CyLLEeCTBEHHO cHU3uncs umnopT JIKM.

[pryrHbI NOHATHBI, ObLLee nageHve
nNpon3BoACTBa NPOMbILLIEHHON
npoayKumm, 0CO6EHHO aBTOCTPOEHMSA
1 BHUMaHWe notpedutenen K
aHanorMyHom npoayKUmMm poCCUNCKMNX
npounssoauTenen.
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B HacTosLen ctaTbe Mbl HEMHOIO
pacckaxkem, 4TO Nponcxoaut

B MPOMbILLIEHHOM CEKTOpe
JIaKOKPACOYHbIX MOKPbLITUM U HA
npeanpuaTmaX, NpogeccnoHanbHoO
pas3BuBalOLLMX TEMATUKY
NIaKOKPaCO4HbIX CUCTEM NS 3aLmnTbl
MeTasnna ot Koppo3uu.

MbI ucxogmm 13 Toro ghakra,

YTO aHTMKOPPO3MOHHAA 3aLumTa
n3genuii v NHPPaCTPYKTYPHBIX
06BEKTOB — BaXXHeWLIas 4acTb
NPOVN3BOACTBEHHOMO LiMKNa Ans
npeanpuaTUin-noTpebuTenen.

Mo paHHbIM NUTEpaTypHbIX
NCTOYHUKOB MOTEPU OT KOPPO3nK

C Y4ETOM COCTOSIHUSI OKPYXKatoLLien
cpefdbl U KNMMaTU4eCcKnX yCroBui
oueHuBatotcs ot 1,5 go 5% BBIM™.
AHTUKOPPO3MNOHHbIE cucTembl JIKM
OOMKHbI 06nafaTh ONTENbHON
3KCNJlyaTauMOHHON CTONKOCTLIO,
JOSKHbI NO3BONUTL NOTPEOUTENIO
KOMMEHCMPOBAaTh 3aTpaThkl HA OKPAacKy
W Ha ONUTEeNbHbIV CPOK 3a6bITb O
npoveccax KOppo3um N3genun nnu
COOPYXXEHWI, OeNCTBYS NO NPUHLMMY
«MoKpacusn 1 3abblin».

Mo oueHke Accounaumm

«LleHTpnak» B 0Tpacnesom
notpebneHnn JIKM npoMbILLNEHHOO
Ha3Ha4YeHusa 3aBUCUMOCTb OT UMropTa
KpUTU4ecku Bbicokas. Cm. Tabnuuy 1.

Hanpumep, B aHTMKOPPO3MOHHOM
3awmte metanna (MocTbl, TAXesble
MeTannm4yeckne KOHCTPYKLUMK,
HedTAHbIE TaHKKM, HedTe-raso-
Tpy60nNpoBOAbLI N MHDPACTPYKTYpa)
noTpebneHve MMNOPTHbIX

JIKM cocTtasnsieT 60—-80%. B
CY[OCTPOEHNW, aBUACTPOEHUN — A0
90%. Takas cuTyaums He MOXeT

He 6eCnOKOUTL OTpacneBoe
COO6LLECTBO 1 PYKOBOAUTENEWN
npeanpuaTuin. NMoHATHO, YTO
3aBOeBaHMe PbIHKOB MOTPe6neHns
3anagHbIM1 KOMMNaHWAMK CTaBuT
HECKONbKO aMOMLIMO3HbIX

3apady nepeq oTe4eCTBEHHbIMU
npoussoguTensmMu. [MaeHble 13
HUX: MHBECTULUM B pa3paboTKy
KOHKYPEHTHbIX cuctem JIKM,
CHWXEHWe CTOMMOCTM NPON3BOACTBA,
MEpPONPUSTUSA N0 BHEAPEHNIO,
NPOMBILLUSIEHHBIN MapPKeTUHr. K
coxaneHuto, NoTpebuTenu He Bcerga



0CBEeJOMIIEHBI O BO3MOXHOCTAX
poCCUCKMX Mpon3sBoanTenemn n o
HOBbIX COBPeMeHHbIX cuctemax JIKM.
BHeppeHyeckas paboTa Tpebyet
BPEMEHU 1N aKTUBHOM NO3MLMK

B CMW camunx npon3BoauTesnen.
BTopow Bonpoc 3aknoyaeTcs B
ce6eCcToMMOCT/ NPOM3BOACTBA.
Heo6x0amMmMo 6bITb KOHKYPEHTHBLIMM

W MCKaTb MyTU CHUXEHUS
NPON3BOACTBEHHbIX 3aTparT, KOTopble
3aBUCAT OT 06LEMOB 3aKa30B.

K cyacTbto, Kpu3unc BbiHYy>XXaaeT
nNpeanpuaTUsA 6bITb aKTUBHLIMU

W MHBECTMPOBATL B pa3paboTky
HOBbIX, KOHKYPEHTOCMOCOBHbIX
MaTepuarsoB, He yCTynaoLmm
aHanoram, NocTaBfISEMbIM Ha Hall
pbIHOK 13-3a pybexa. B 2015 rogy
NpakTUYeCKn BCe NpeanpusaTus
Accounaumm «LleHTpnak» BBenm

B 2CCOPTUMEHT HOBbIE IMHEWKN
MaTepuasioB Ans aHTUKOPPO3MOHHOM
3almThl, 3alUmMThl MeTanna u
METaTMYECKUX KOHCTPYKLNIA,
KOMMep4ecKoro TpaHcrnopTa u T.1.
CepTtudpmkaumst aTmx cuctem B
oTpacneBbIx nabopaTopusix nokasana
OTNMYHbIE NOKa3aTenu, CpaBHUMbIE, a
NMOpoO 1 NPEBOCXOAALLME, UMMOPTHbIE
JIKM. MbI He 6ygem peknammpoBatb
TE NN NHble cuctemsbl JIKM
poccuinckmx narotosutenein. C

HUMW MOXHO O3HaKOMMUTBCS Ha
caMuX NpeanpusTusX, Ha cante
accoumauum www.centrlack.ru,
chenaB COOTBETCTBYHOLLME 3aMNpOChI
crneumanucTam.

XOTUM OTMETUTb, YTO Takas aKkTUBHas
paboTa pOCCUNCKUX N3rOTOBUTENEN
K pa3paboTkam HOBbIX CUCTEMHbIX
MOKPbITUIA NOKa3bIiBAET XOPOLLUI
Hay4HbIA 1N NPOU3BOLACTBEHHbIN
3agen npegnpuaTtuin. PaHee
chenaHHble MHBECTULMM B CO3aHme
HOBbIX MOLLHOCTEN, B 3aKYmMKYy
HOBOro 060pyAOBaHUs, B Kaapbl,

B HayKy, nabopatopuu no3sonum
npegnpuaTUaM ObICTPO pearnpoBaTb
Ha N3MEHUBLLIENCS BEKTOP Pa3BUTUA
9KOHOMWKU B CTOPOHY POCCUNCKMX
TOBapOB 1 UMMOPTO3aMELLEHNS.

Kak npodeccroHansHas
opraHusaumsa B 06r1actm
NpOoV3BOACTBA U NOTpebneHns
JIKM Ham npusiTHO OTMETUTb, YTO
Halla NPOMBbILLNIEHHOCTb MOXET
npegnaratb 1 npegnaraeT BeCb
Habop maTepuanos Anas THKeNomn
AHTMKOPPO3MM CO CPOKOM CITY>XObI
nokpbITUIA o 15—20 neT, 3alnTHbIe
CUCTEMbI MOKPLITUIA, paboTatoLlme
B arpeccuBHbIx cpegax C5 |, C5-M
cornacHo ISO 12944, cTtonkue K
BO30ENCTBUIO CEPHOM, a30THOM
KMCIOT, a Takxe pacTeopa

PHIHOK

TABJTLIA 1
EmkocTb Wmnoprt, i
06nacTb npumeHeHus DBIHKA, TBIC. T | ThiC. T Hons umnopra, %
HeTeras — 60%,
MOCTOCTPOEHME
MeTannokoHCTpyKLMK 200,00 61,60 — 50%, CTpoNT.
KOHCTP. — 10%
Kpacka ans pasmeTtku gopor* 60,00 15,00 25%
lMopoLLKOBbIE KpacKu 44,00 25,00 57%
ABTOpemOHTHble JIKM 35,00 25,00 71%
Me6enbHas 1 fiepesoo6pabartbiBatoLLas 32,80 16,90 59%
NPOMBbILLIEHHOCTU
B T.4. [I/14 OTAEJIKN rOTOBOV Mebesin 15,00 14,00 88%
KouBerepHble (aBToMo6UMbHbIE) JIKM 25,00 18,50 74%
Okpacka noasmxHoro coctasa PXK[ 25,00 4,00 16%
B T.4. BarOHbl rpy30Bble 20,00 1,00 5%
B T.4. BArOHb! NacCaXxnpckme, 5,00 3,50 70%
JI0KOMOTUBbI
Pacteoputenn 20,80 8,80 42%
OKpacka pynoHHOro metanna 19,30 14,50 75%
CymocTpoeHue 4,50 80%
YAOCTP 18,00 -
CynopemoHT 2,50 20%
Kommepyecknii TpaHcnopT 10,00 7,00 70%
ABuacTpoeHue, aBUapemMoHT 0,46 0,45 97%

rmaopokcuaa Hatpus, ans 3awmTbl
MeTanna 1 MeTann4yeckmx
KOHCTPYKLIMI 3KCMyaTUpyeMbIx
B Pa3fn4HbIX KNMMaTUHECKMX
30Hax T, TC, TB, YXJ1, OM, B no
knaccudpmkauymm MOCT 15150-69.

MpoponmxaloT cBoe pasBuTre
cuctemsl JIKM ¢ unmHKoM, MaTepuarnsl
C BbICOKMM CYXWM OCTaTKOM
(anbTepHaTMBa MaTepuanam

Ha BOOHOW OCHOBE Mo 3aLuuTe
OKpY>XatoLLEen Cpefpbl U 3KoNorum),

C MOBBbILLEHHBIM cofepXXaHnem
aHTUKOPPO3MOHHbIX NMUTMEHTOB U
HanoNHUTENEN.

Ha Bce cuctembl, npegnaraemble
HaLLIVMMK NPEANPUATUAMY,

MOXET BblAaBaTbCsl rapaHTUsa nx
3KCMNJlyaTauMoOHHOW CTONKOCTH, Npu
COrnacoBaHun ¢ NOTPEBUTENSMMN
Ba>KHbIX BOMPOCOB YCII0BUIA
HaHeceHus. [Ina poCCUACKNX
NPennpusATU NTaKOKPaCO4HOM
0Tpacnv UHBECTULIMOHHbIE MPOEKTbI
pasBUTUS HOBbIX peLenTyp

1 MaTepuanos, B OCHOBHOM,
hMHaHCUPYIOTCA N3 COBCTBEHHbIX
CpencTB.

MpuBneYeHne KpegnToB PUCKOBAHHO,
CTOMMOCTb WX BbICOKas, a
peanusaums NpoayKumnm He
npepckasyema. VIHocTpaHHble
npeanpuaTUst NOPOK Tak akTUBHO

1 npoeccroHansHo padboTarT C

noTpebuTenem, YTo Hallemy «6paTy»
Hajo NpvKnagpiBaTb BABOE 60MbLUe
yCuUnui, 4tobel yoeamTtb noTpebutens
NPVMEHATb OTEYECTBEHHbIN NPOQYKT,
CTOMMOCTb KOTOPOrO, YaLle BCero,
MeHbLLE, a 3KCMnyaTaumoHHbIe U
TEXHONorn4yeckme CBOMCTBa npum
HaHeCeHUM aHanornyHble.

ABTOpbLI yBEPEHDI, YTO KPUIUCHbIE
AIBNIEHUA, He MpeKpaLlatoLLmecs yxe
MHOro net B Poccuickon ®egepaumm
no npu4nHam

BHELLUHVUM U BHYTPEHHUM,

Jenaet Haluu npeanpuaTus

605nee KOHKYpPEeHTOCMOCOOHbIMMU.
KoHe4HOo, 04eHb Xo4eTcs, YTOoObI
Hall noTpeéuTenb, POCCUNCKME
NPeanpuATUA, pasgensany 3Ty TO4Ky
3peHnsa Ha KoornepaLmio 1 passuTue,
4TO 6€3 NOCTPOEHUA HAfEXHbIX
B3aVIMOBbIrO[IHbIX U [OMTOCPOYHbIX
OTHOLLEHUIN pa3BmBaTb
NPOMBILUMEHHBIW NOTEHUMan He
BO3MOXHO He TOJbKO B HaLlen
CcTpaHe, HO 1 B Mupe. BHumaHne
poccuinckmx notpeéutenen JIKM

K POCCUNCKMM NPOU3BOANTENSAM
NlaKoKpaco4HbIX MaTepuarnos —
BaXKHENLUNIA 3MIeMEHT YCTONYMBOCTU
BCEW HalLlen 3KOHOMUKM U
HedTEXMMMYECKOrO KOMIJIeKca.

KeYy WORDS: Lakokraska, solvents,

shipbuilding, aircraft industry, corrosion
protection.
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TEXHOAOI'MI

[TOITYTHDBIV TA3

JIOCAEAHUX CTYTIeHel ceraparim.

Komiipummposanue

Q‘_i

TEXHONOTYECKI NPOLECC NPEOBPA30BAHNS HE®TI B TOBAPHbII MPOQYKT MPOXOAWT HECKOMBKO CTALNIA,
LIENBIO KOTOPLIX ABMAETCA YOANEHWE BOAbI, MEXAHWYECKIX MPUMECEN 1 3BNEYEHUE HEGTAHOIO rA3A.
KAKWE PELLEHWA 1 O60PYAOBAHWE CETOAHA MPEONATAIOT NHXXEHEPBI 4191 3OOEKTNBHOMO N3BJIEHEHNA 1

Hy3KoHariopHoro [THI

KomnpeccopHble YyCTaHOBKN HU3KOrO AasreHns ot komnadun IHEPTA3
Ha CKHC CeBepo-/1abaTbioraHckoro MecTopoXaeHus

NCMNOJ1Ib30BAHIA NMOMYTHOIO HEDTAHOIO rA3A?

PEKITAMA

TECHNOLOGICAL PROCESS OF TRANSFORMING OIL INTO FINAL PRODUCT TAKES PLACE IN STAGES, THE PURPOSE
OF WHICH IS TO ELIMINATE WATER, CONTAMINATION AND TO EXTRACT OIL-ASSOCIATED GAS. WHAT SOLUTIONS
AND EQUIPMENT ARE PROPOSED BY THE ENGINEERS FOR EFFECTIVE EXTRACTION AND UTILIZATION OF OIL ASSOCIATED

GAS TODAY?

KJTIOUEBBIE CIIOBA: n0mymHbiii HemAHOtU 23, CCNAPayUA, KOMNPUMUPOSAHIE, TNOBAPHAA Hedms, HusKoHanopHeii [THT,

KomnpeccoproLe Yycmarnoexu.

A.A. Kpamckowm,
reHepasibHbIA UPEKTOP
000 «CepBucAHEPI'A3»

A.B. ®dununnos,

MHXXeHepP-HeTAHNUK,
000 «3HEPIrA3»
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MonyTHbIN HePTAHOW ras —
NPOOYKT cenapaumm HedpTn

HedTb He cpa3y cTaHOBMTCH TOBaPHbIM
npogykToM. 3ToMy npepLlecTByeT
MHOroaTanHbI TEXHONOrMYeCcKmin
NpoLEecc NoaroToBKU.

Ha kaxxgom mectopoxaeHuu
nnacroBas XMaKoCTb, NOCTynarLas co
CKBaXXVH, NPOXOAUT NpeaBapuTesnbHY0
noaroToBKY Ha 06bekTax Jo6bIHN U
noaroToBku HedpTw. Janee HepTb
TpaHCnopTUPYyeTCs B LEeHTpalbHble
NyHKTbI c6opa, rae NnpoucxoauT

€€ OKoHYaTeNbHasi NoOAroToBKa

00 TOBapHOM KOHAULUMK U coada

notpebutento. Llens npombicnosoin
NOAroTOBKM HeddTU — yaaneHue n3
Heé BOAbl, Pa3MNMYHbIX MEXaHUYECKMX
npuyMecen n N3enevYeHne HePTAHOro
rasa.

MonyTHbIN HedpTaHon ras (MHIM)
npegcrtaenseT co6om cMecb
yrneBofOPOAOB C HAUMEHbLLIEN
MOJIEKYNIAPHON Maccon (MeTaH, 3TaH,
nponax, 6yTtaHbl u ap.). Cogepxurcs
B NS1aCTOBOW XWAKOCTU U BblaensieTcs
13 Heé nyTém cenapuposanus. MNHI —
LieHHbIV YrNeBOAOPOAHbIN pecypc,
MCMONb3YeTCH U Kak TOMMBO, U Kak
CbIpbe 0719 NONy4YeHUs Pasnn4HbIX
XMMUYeCKUX BeLLecTB. 3 nonyTHoro



®O0TO 1. PasaenuTensHble cenapatopbl Ha YCTAHOBKE NOATOTOBKM HE(ITH

rasa nyTém XMMmn4yeckom nepepaboTku
nosny4aroT NponuneH, 6yTuneHsbl,
6yTagmeH ons npon3esoacTea
naacTMacc n Kay4ykos.

Mpouecc pasrasvpoBaHuns NIacToBomn
HeTK, T.e. BblAeneHne n3 Heé
MoryTHOro rasa, MOXeT Ha4MHaTbLCA
y>Xe B HACOCHO-KOMIMPECCOPHbIX
Tpy6ax HedTAHBLIX CKBaXWUH. 1o
Mepe ABVXKEHUSA NPOAYKLUU 13
CKBaXWH Mo HedTerazonposonam
TakXe NpoucxoauT BblAeneHne
HedTAHOro rasa. Takvum o6pasom,
MOTOK NS1IacToOBOW HEDTU NepexoamT
13 0fHO(a3HOro COCTOAHUSA B
AByxdasHoe — pasrasvmposaHHas
HedTb W MOMYTHLIA HEPTAHOM ras.
OTO NpoucxoauT B peaynsrare
nafeHvs AaBneHns 1 N3MeHeHns
TemnepaTtypbl N1aCTOBOM XWUOKOCTU.
[Mpn 3aTOM 06BLEM rasa, BblAensemMmoro

13 NacToBOn HETU, YBENMYMBAETCS.

OpHako COBMECTHOE XpaHeHWe nnm
TpaHcnopTupoBka HedTn n MHI
9KOHOMMUYECKM HelienecoobpasHo.
Kak npaBwno, 06bEm BblAENAEMOro
rasa B HECKOJIbKO pa3 npeBbiLLaeT
06BEM XugkocTu. MotpeboBanuck 6bl
OrPOMHbIE FrepMeTNYHbIE EMKOCTU 1
Tpy60npoBOAbI 60MbLLIOro AguameTpa.
[MoaTtomy Ha o6bekTax fobbIun 1
NOAroToBKM HedpTeras3osblli NOTOK
pasnensoT Ha ABa — HePTAHON

1 ra3oBbIin. PasneneHne notoka
NMPOVCXOANT B creumasnbHbIX
annaparax — cenaparopax (¢poto 1),
B KOTOPbIX CO3[al0TCH YCOBUS ANS
6onee nonHoro otaenenus MHI ot
HedTW. PasrasuposaHue HedpTn

npu onpeaenéHHbIX perynmpyembix
[aBrieHVsIX 1 Temnepartypax
Has3blBaeTCcs cenapaumen.

TEXHOAOI'MN

ofHocTyneH4aTas. Konn4ectso
CTyNeHeln cenapaunm 3aBncuT

OT PUBNKO-XMMUNYHECKNX CBONCTB
[o6bIBaeMor HeddTn, NNacToBoro
naBneHusl, 06BOAHEHHOCTU U
TemnepaTypbl dronaa, a Takxe
TpeboBaHui, NPeabABNAEMbIX K
TOBapHoOm HedpTw.

O heKTBHOCTb MHOFOCTYMNEHYaToN
cenapauumn 0Co6eHHO oLLyTUMa Ans
MECTOPOXAEHWNA NErKon HedTn ¢
BbICOKMMM ra3oBbiMU hakTopamu 1
OaBMEeHNAMN Ha rofioBKaxX CKBa>KWH.
Perynupyemble gasnexuve un
TemnepaTypa co3fatoT ycnosus ans
6oree NonHOro oTAaeneHns rasa or
HedpTu. [aBneHne Ha cenaparope
1-1 cTyneHu Bcerga 605bLUe, YeM Ha
cenapatopax 2-1 1 nocnegyoLmnx
cTyneHen. NokasaTenu gaeneHuns
Ha CTYMeHsX cenapauumm 3aBuUcaT

OT MHOTUX (PaKTOpPOB, KOTOpPbIE
YUUTLIBAKOTCS NpU pas3paboTke

AP FPEKTUBHOCTE MHOIOCTYMNEeHYaTon cenapaumm
OCOBEHHO OLLlyTMMA A9 MECTOPOXKAEHMIN NETKON HETN
C BbICOKMMM ra3oBbIMM hakTopaMm 1 AaBneHnaMm

Ha royioBKax CKBa>X1H

CtyneHu cenapauunu

Onsa naenedvenns MNMHIC ucnons3yoTtes
cenaparopbl pa3nnyHbIX TUMNOB

(B OCHOBHOM rOpU30HTasbHbIE
unnuHppuyeckue). Ha o6bekTtax
MOAroTOBKM HedpTH 1 rasda cenapaums
HedpTH, KaK NpaBuo, OCyLLEeCTBNAETCA
B HECKOJIbKO 3TanoB (CTyrneHen).
CTyneHbto cenapaummn Ha3blBaeTcs
oTAeneHve rasa oT HedTn nNpu
onpenenéHHomM gaBfieHum 1
TemnepaType. MHoroctyneH4aras
cenapauusi No3BONSET NOAYYNUTb
6onee cTabUrbHYI0 HedTb, HEXenn

MECTOPOXIEHUS U BHOCHATCS B
TEXHONOrNYeckyto cxemy. Konnmyectso
cenapaTopoB 3aBUCUT OT 06bEMa
Do6bIBaeMon HedpTw.

Bblpensemblii ra3 Tpeéyet
crieumanbHo NoaroToBKMN U
NPUMEHEHNSI COOTBETCTBYIOLLErO
TEXHONOrnM4eckoro o6opynosaHus. Kak
npaewno, nogrotoska MNHI" BkntovaeT
CrnepyroLnii KOMMNNEKC MEPONPUATUN:
OCYyLLKa; yaaneHne MexaHnyeckmx
npUMecen; CepooymnCTKa;
OTOEH3NHMBaHWE (M3BNeYeHnEe
XNOKMX yrneBofoponos Caisuuwe);

®O0TO 2. burtemckoe mectopoxaerine OAO «CypryTHeddTeras». KoMnpeccopHas cTauus
AN KOMNPUMUPOBAHMS HUBKOHAMopHoro MHI
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TEXHOAOI'MI

PWC. 1. PaunonansHoe ucnonb3osaxine nonyTHoOro rasa

LleHTpanbHbIi CTOpPOHHMI
MYHKT noTpeéuTenb
MOArOTOBKM rasa
HedpTu (THT)
1 -0
| |
| |
| Cenapatop MoaroToBka KomnpeccopHras I
| 3 cTyneHun nonyTHOro CTaHums I
HeTAHOro I
: rasa |
I Cenaparop . gCyLUKa ‘ I
| 2 CTyneH . yﬂegﬁg:xgma oTeNbHas I
I MEXaHU4eCKIX :
| npuMeceit
| « Ynanexue I
I Monorpes <—| HEropiouux InekTpo- I
| HehTH KOMMOHEHTOB CTaHums |
| « Oxnaxnaexue |
| « OTgeneHue |
I KUOKMX |
I Cenapartop yrnesof0poaoB N [aznudpTHas I
| 1 cTynexu « Komnpumuposaxue cuctema |
| |
| |

b e e e el e e e e e e — — —
Cbipas 3akayka B nnact
HedTb <—=<
(Boi0ra3oBoe BO3AENCTBME)
—» MoTok Hedptt  —» TMHT ¢ cenapaTopos

yOaneHue HeroptoUnx KOMMOHEHTOB
rasa (a3oT, AByOKWUCb yrnepoga);
oxflaxaeHve; KoMnpuMmmMpoBaHme

(cboTo 2).

[MoaroToBMEHHbLIN NOMYTHbLIN ra3d
06bI4HO pacnpefenseTcs cregyoLwmnm
o6pasom (puc. 1). HacTtb ero ngét Ha
COOCTBEHHbIE HY>X[bl NPOMbICHA —
nogaeTcs Ha mogorpesarenu

Hed T, NPMMEHSEeTCs B kKayecTse
TOMMMBA AN ra30MOpLUHEBbIX UK
ra3oTypOUHHBIX 3M1EeKTPOCTaHLUWN,
KOTenbHbIX. [lpyras 4acTb
TPaHCNOPTUPYETCH CTOPOHHEMY
noTpebuTento, HanpuMep, Ha
rasonepepabatbiBaloLLmii 3aBo[,

C Lienblo Nofly4eHns NpoayKTOB
rasoxumun (ecnu M3 HaxoguTca

B pavioHe Jo6bI4u HedpTw).
Wcnonbayetcs MNMHI 1 gns o6paTHon
3aKayky B MNacT C Lesbio YBENN4eHns
HedTeoTOauM (cUcTEMA «ras3nngT»).

NHI Hapo ncnonb3oBaTb
MaKCcUMarnbHO

ElLle HefaBHO BhblILLIEONMCaHHasA
cxema otobpaxarna UCKMIoYUTENbLHO
ncnons3osanue MNMHIC 1-i1 cTynenn
cenapauuun. MNonyTHeIV ra3 2-1

1 nocnenyroLmx CTyneHem, Kak
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—»» lcnonb3oBanue MHM

To ecTb, paunoHansHoe
ncnonb3oBaxue NMHIM nocnegHunx
CTyneHel TpebyeT co3paHus
OOMNOMHUTENBHOW MHPPACTPYKTYPbI
c6opa 1 NoAroToBKW, YTO MOBbILLAET
ce6ecToMMOCTb MONYTHOro rasa

N CHUXaeT peHTabenbHOCTb
nNpombICnoB. Mo3ToMy MHOrme
[06bIBaOLLIME KOMMAHMM LLINN

Ha 3aTparbl KpariHe HEOXOTHO,

a 3a4acTyto BbIHY>XAEHHO
yCTpaHANUCh OT 3afaymn
paLnoHanbHOro UCNoNb30BaHUS
Takoro MHr.

CuTtyauus ctana MeHsiTbCs C iHBaps
2009 roga, korga npaBuUTENbLCTBO
ONPEeLENNIo XeCTKNN HopMaTuB
MCNOMb30BaHMsA MOMYyTHOro
HeTAHOro rasa Ha ypoBHe 95%.
Bonpoc o Tom, cxuratb unm He
coXuraTb NONYTHbIN rad Ha dpakenax,
peLueH B Poccum okoHYaTensHo u
6ecnoBopoTHo. Cxurats MHI cTano
HaknagHo. OpgHako cpabatbiBatoT
He TOJIbKO 3KOHOMUYECKME CaHKLIMW.
KonoTb OT ropswmx akenos
OYepHSIET penyTauunio HepTAHbIX
KOMMaHUMN.

Moatomy ¢ kaxabiM rogom
BO3pacTaeT YMCI0 NPOMbICIOB, rae
He TONbKO 9KOHOMST Ha LTpadax u
KOMMEHCaLMOHHbIX BbInartax, Ho U
N3BMEKAIOT NPAMYI 9KOHOMUYECKYHO

Bonpoc o ToM, cxxurate UM He Cxkuratb NMonyTHbIN ras
Ha doakenax, pelleH B Poccun oKoHYaTenbHO 1
6ecnoBopoTHO. Cxurate MNMHIT ctano HaknagHo. OgHako
cpabaTbiBalOT HE TONTbKO SKOHOMWYECKME CaHKLMN

npasuno, B NOJIHOM obbeme
Hanpasnanca B q)aKeanyro JNMMHUIKO
ana cxuraHua. I'IpMLlea B TOM, 4TO
ra3 c nocnenHux CTyHeHeVI ABNAeTCA
CaMbIM CJTIOXXHbIM B NOAroToBke Ans
OanbHeuLero NPUMEHEHUA.

Takov MHIT no nnoTHoCTU 1
COAEPXaHWIO KOMNOHEHTOB Ca.apive
3Ha4YUTENbHO «TaXernee» rasa 1-m
cTyneHun. Hanpumep, NNOTHOCTb
rasa 2- CTyrneHn MOXeT MnpeBbILLaThb
1700 r/m3, a copepxaHne Csigpie —
1000 r/m3. COOTBETCTBEHHO,
KONMM4YeCTBO BbiNagaroLlero
KoHOeHcara B rasonposogax MHI" 2-in
1 nocnepyoLmMx CTyneHen ropasfo
6onbLUe, B CPaBHEHUN C TEM Xe
nokasatesnem B razonposopfe 1-1
CTyneHwW. a3 KOHLEBbIX CTyNeHemn
OTNNYAETCA TaKXe MOBbILLEHHbIM
cofep>XXaHMem MexaHN4ecKmnx
npuMecen 1 kanesibHOW BRaru.
Mntoc K 3TOMy — ero o6a3aTenbHO
Heo6x0AMMO KOMNPUMUPOBaTb.

BbIroy U3 paunoHanbHOro
ncnonb3oBanus MNHIC. [na Takmx
pauunTesnbHbIX 3KOoroc6eperaroLmx
KOMMaHUM Ha NPUOPUTETHOM MecCTe
HaxoamnTcs U 3a6oTa 0 CO6CTBEHHOM
npogeccrnoHanbHOM NPecTuxe B
rnasax rocygapcrsea v obLiecTsa.

CerogHs B yCrnoBusix NageHns
006bI14N HedTN Ha MHOTMMX
MECTOPOXAEHMAX 0Cc060e 3Ha4eHne
npuobpeTtaeT MakcumarbHoe
NCMonb30BaHNe NonyTHOro

rasa rnocnefHux ctyneHemn
cenapauuun. MimeHHo 3TOT ras
3aHVMMaeT 3HaYUTESbHYIO JOS0

B notepsx MNMHI. YuuTbiBas aTo,
HepTerazogobbiBaroLLMe KOMMaHUU
npucTanbHoe BHUMaHe obpaTunim
Ha COBPEMEHHbIE TEXHONOrN4YecKne
BO3MOXHOCTW €ro paunoHanbHOro
ncnonb3osanus. M e, KTo yxe
npeanpuHAN Heo6XoANMbIE YCUIS,
Ha gene y6eamnuncb B MPaBUIbHOCTU
CBOEro peLUeHus.



®OTO 3. dunbTp-ckpy66ep BCTPORH B 6/I0K-MOAY/b BAKYYMHOIA KOMIPECCOPHOI1 YCTaHOBKM
«JHEPTA3» Ha [1HC-1 Bbinranyposckoro m/p OAQ «[a3npomHedTb-Hos6pbCKHETEra3»

KomnpumupoBaHue —
BaXXHbIN 3Tan
NOArOTOBKMU
HW3KoHarnopHoro MHI

OTMEeTUM eLLe OOUH BaXKHbIN
hakTop: NOMYyTHbLIN HEPTAHOM ra3
2- 1 nocnepyroLmx CTyneHemn
cenapauumn HedpTn ABNSETCA
HNU3KOHaMNOpHbIM. Ero co6CcTBEHHOIO
JaBlieHnsi, KOTOPOE He MNpeBbILLaeT
0,4—-0,5 MIa, HegocTaToO4HO

AN TPaHCMOPTUPOBKM

MHI" mexay o6bekTamm
HedbTerazofo6bIBaroLLEro
KOMMeKca nnun s 3akadkum

B TPy6ONpoBOL [0 FONOBHON
KOMMPECCOPHOM CTaHuuu,
obecneymBatoLLIe OCTaBKy rasa
CTOPOHHEMY MOTPEBUTENIO.

TexHonornyeckas 3agada
KOMMPYMMPOBAHUS HU3KOHAMOPHOIO
MHI™ peluaeTcs ¢ yyeTom
0CO6EHHOCTEN KOHKPETHBIX
npombIcroB. MecTopoXaeHus
OCHaLLalTCs Tak Ha3blBaeMbIMU
«MasbIMU» KOMMPECCOPHbIMMU
ctaHumamm (KC, doTo 2), ocHoBy
KOTOPbIX COCTaBMSAOT AOXUMHbIE
KoMMpeccopHble ycTaHoBku (OKY)
HM3KOro gasnenus. B cnyyae ecnm
JaBreHne rasa npuonmxeHo K
Bakyymy (0,001-0,01 Mla), Ha
KC npuvmMeHstoTcs BakyyMHble
KOMMpecCcopHble ycTaHoBKK (BKY).

[ns obecnevyeHns HagexxHomn
pa6oTbl KC paspabartbiBatotcst
crneumanbHble UHXEHEPHbIE
peLueHns, MCXOAsLLMe U3 cocTasa
rasa, yCnoBumn akcnnyarauum un
NPOEKTHbIX TPeboBaHU.

TEXHOAOI'MN

Heo6xoaMmMoOCTb JO0UYMCTKHN
Tshxenoro (xupHoro) MHI.
HecmoTpsi Ha TO 4TO B
KOMMPECCOPHYHO YCTaHOBKY

(KY) 3auactyto noctynaet

y>Xe NOAroTOBNEHHbIN ras,
copepXaHve B HeM MexaHN4eCcKux
npuMecen 1 KanenbHon Bnaru

He COOTBETCTBYET YC/IOBUAM
HOpManbHOW 3KcnyaTauum
BbICOKOI(PheKTMBHbIX KY. TpebyeTca
JOMNONHUTENbHAA KOMMneKTaums
cucTeMbl ounbTpaumm, kotopas
pacLumpsieT BO3MOXHOCTN OCHOBHbIX
€€ 311eMeHTOB (ra3omacnsiHoro
cenapaTopa 1 KoanecueHTHbIX
unbTPOB):

* Ha BXO[e rasa ycTraHaBnvBaeTCs
unbTp-ckpy66€ep (doTo 3),
OCHaLLEHHbI aBTOMaTU4YEeCKOMN
OpeHaXXHOM CUCTEMON AN OTKa4KM
KOHAEeHcaTa;

Hns obecneveHnd HapexxHom padboTel KC
paspabaTbiBaloTCs cneunasnbHble NHXEHEPHbIE peLLeHns,
MCxXodsaLmMe U3 coctaa rasa, yCrioBuin akcniyaraumm

N NPOEKTHbIX TPeOOBaHWUI

Ocob6eHHOoCTH
KOMMNPUMMPOBaHUS
HWU3KOHAMOPHOro rasa

Ona komnpummpoBanus MHI nocnegHnx
CTyMneHew cenapauum UCronb3yoTcs,
kak npasuno, AKY n BKY Ha 6ase
BMHTOBbIX Maci03anonHeHHbIX
komnpeccopoB. PaccmoTpum

peLLEHVE HEKOTOPbIX MPO6neMm,
BO3HMKAIOLLMX MNPV KOMNPUMUPOBaHUN
HM3KOHAMOPHOro rasa.

e Ha BbIxofe n3 KY yctaHasnusaroTcs
OOMONMHUTENbHbIE OUNBTPbI
TOHKOWM 04NCTKM raza. OHu, Kak 1
unbTp-cKpy66€EpP, BCTPaMBaKTCA B
CyLLIeCTBYHOLLNIA 6510K-MOaynb (PoTO
3), 4TO 06ecnevmBaeT KOMMNaKTHOE
pasmeLLeHne o60pynoBaHus;

e BmecTe ¢ KY MoryT noctaBnsitbes
KOMMaKTHble afCcopOLMOHHbIE NN
pedpuKepaTopHble OCYLUUTENM
rasa B OTLAENIbHOM YKPbITUN
(dpoTo 4).

DOTO 4. AncopbLMOHHBIA OCYLIMTENb ANS JOMOHUTENLHON OCYLLKM NOMYTHOO rasa Ha LiMC
3anagHo-MoryTtnopckoro mectopoxaeHus OAO «AraHHedTerasreonorus»
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TEXHOAOI'MI

®OTO 5. Y3en yyeta KOMIPUMMPYEMOrO ra3a B KOMIPECCOPHbIX YCTAHOBKAX

Puck koHpeHcaTooO6pa3oBaHusl.
Pa6oTa KOMNpeccopHbIX yCTaHOBOK
Ha TAKenom (XKMpPHOM) rase B
npoLecce KOMMPYMUPOBaHUS
BCErfa ConpoBOXAAETCH PUCKOM
KOHAEHCATo06pa3oBaHns BHYTPU
cucTemsl. [Npu 3TOM BO3HUKaET
nBe npobnembl: 1) pacTBopeHne

B Macre 60sbLLOro Konm4ecTaa
yrnesofopoaoB, BedyLLee K
MOBbILLEHHOMY HaCbILLEHWIO Macna
ra30KOHOEHCATOM, CHUKEHNIO
KMHEMAaTNYECKOWN BA3KOCTM Macna
W YBENUYEHMIO YPOBHS Macna

B Macrnobake; 2) obpasoBaHue
KOHZeHcaTa B paboymnx syenkax
KoMMnpeccopa, KOTOPOe NPUBOAUT K
YBENNYEHMIO NOTPEBNEHNS MOLLHOCTM
Ha BHeLLHee cXaTue YU MOLLHOCTY Ha
cXXaTme 0HOro Kunorpamma rasa.
3apgava peluaeTcs cnegyoLwmm
Crnoco6om:

° MPOBOAMTCA AEeTanbHbIA aHanmn3
KOMMOHEHTHOro cocTasa rasa
W pacyeTbl B cneumanbHom
nporpamMmme, cosgaroLemn
TEOPeTUYECKYIO MOAENb NMOBELEHNS
rasa npv onpegeneHHbIX YCNoBUsX
(Temnepatype n gaesnexHun). Ato
JaeT BO3MOXHOCTb Onpefenutb
Takve napameTpbl pacLUMpeHnst
pa6o4ero avanasoHa TemnepaTyp
mMacna v rasa, KoTopble No3BONAOT
NPeBbICUTL TOYKY 06pa3oBaHuUs
pocbl Ans NepeKkaYBaemMoro rasa;

e B Macnocucteme KY ncnonbayercs
6onee BA3KOE Macro.

HeraTtusHoe BnusiHue

KpariHe HU3KOro AaBJfieHus!
MHI, npuénnxeHHoro K
Bakyymy (0,001...0,01 Mna).
KomnpumupoBaHue rasa c
OaBneHneMm, 65M3K1UM K Bakyymy,
BNEYET cnegyoLine npobremsi:
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MacrocUCTEMbI BO BXOAHOW OUNbTP-
CKpy66ep; 2) nof [erncTBrMeM
BaKyyma B KOMMPECCOPHYIO
YCTaHOBKY MOXET NoCcTynaTtb BO3AYX,
YTO YBENMYMBAET B3PbIBOONACHOCTb
TEXHOOrMYeckoro npoLecca.
Bo3MoXHbIe peLueHus:

* OCHalleHne CUCTEMBI
BXOAHbIX KnanaHos KY
MOZAEPHN3NPOBAHHbIMU
ObICTPOAEVCTBYOLLMMU KnanaHamm
C 9NEeKTPOMEXaHNYECKNMM
nNpuBOAaMM 1 NPY>XUHHBIMU
oTcekarensamu, YTo NO3BONAET
oTCeKaTb BXOOHOW TPy6OMNpoBOA OT
OCHOBHOW MarmcTpanm;

e kommnekTauusa KY garunkamm
Kucnopoga, onpenenstoLmmm ero
cofep>XaHve B KOMMNPYMUPYEMOM
rase.

[na obecneverHns HagexHom paboTel KC paspabarbiBatoTcs
cneunasnbHble NHXEHEePHbIe peLleHns, ncxoaauime mn3a
cocTaBa rasa, yCnoBuin akcnayaTaumm n NpoeKTHbIX

TpeboBaHUM

1) BO3HUMKaET 6onbLuas pa3Hvua B
OaBJieHNN Ha BXOAE M Ha BbIXo4e
KV, BcnepcTBme 4ero gaBnexHune
rasa, MMerLLeecs B YCTaHOBKE,
cbpacbIBaeTCs He TONbKO Yepes
cOpPOCOBYIO CBEYY, HO U Yepes
BXOAHOW Tpy6onposog. Mpn 3Tom
NPOUCXOOUT «yHOC» Macna u3

N3meHeHue xapaKTepucTmK
ncxopgHoro rasa. o ycnosusm
HEKOTOPbIX MPOEKTOB
KOMMPECCOPHbIE YCTAHOBKM
KOMMPUMUPYIOT CMELLIAHHbIN
nonyTHbIV ras, NoCTynatoLLmnx ¢
pa3HbIX 06BEKTOB [OOLIBAKOLLEIO
komnnekca. CoOTBETCTBEHHO,

®O0TO 6. JoxmMHble KOMNPECCOPHbIE YCTAHOBKYM aHrapHOro Tna oT komnaHun AHEPTA3
CHaBXatoT NONYTHLIM ra3om TypOuHbl [ TAC TanakaHcKoro MecTopoXaeHns (AkyTus)
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®OTO 7. Otcek CAY koMnpeccopHoit ycTaHoBKM Ha KC MypbsiyHCKOro MECTOPOXEHMA

OCHOBHbIE ero napameTpsbl
(cocTaB, NNOTHOCTL, TEMMepaTypa
TOYKM POChI, TEMNOTBOPHAA
CMOCOBHOCTb) MOTYT MEHSATLCA.
[MapameTpbl ncxogHoro rasa
N3MEHSIIOTCS 1 MPU ONUTENBHON
[o6bl4e Ha OJHOM OObekTe —

B CMNy NCTOLLIEHMS 3anacoB
yrnesofopooB, 06BOAHEHHOCTH
CKBaXXWH U T.4. YTOO6bI
KOHTPONMPOBAaTh 3TOT MpoLecc

(» 3aTEM Npu HEOHXOAMMOCTU
BapbnpoBaTb IKCMNyaTauMoHHble
xapaktepuctukm KY),
KOMMPECCOPHbIE YCTAHOBKM

MOFyT OCHaLLATbCS CReay oMM
JOMOSHUTENbHBIM 060PYA0BaHNEM:

* MOTOKOBbIV Xpomarorpad ¢
YCTPOMCTBOM OTHOpa Npod
LNs onpefeneHns coctasa u
TENI0TBOPHOM CMOCOBHOCTM rasa;

* MOTOKOBbIN U3MEPUTENb
TemnepaTypbl TOYKM pOChI rasa
no BOAE 1 yrnesogoponam (¢
yCTpOMCTBOM OT6Opa Npoob);

* 3amMepHOe YCTPOWCTBO pacxoaa
KoMnpummpyemoro rasa (¢oTo 5).

YcnoBus akcnnyataumm. Hepegko

KoOMMNpuMnpoBaHMe HUSKOHaNoOpHOro

[MHI npoxoauT B TAXenbiX
ycnosusx: 1) KnumaTnyeckme
yCoBKsl, KOrga MUHUManbHas
TemnepaTypa Bo3ayxa foCTUraet
MuHyc 60°C, a Temnepartypa
Hanbonee X0N04HON NATULHEBKN —
MuHyc 50°C; 2) 0cO6eHHOCTU
cocTaBa rasa — Hanpumep,
BbICOKOE COLepXaHEe COELMHEHWNI
cepoBopopofa; 3) yaaneHHoCTb
(TPyZBHOLOCTYMHOCTbL) OOBLEKTOB,

TEXHOAOI'MN

MoZyrb BO BCEMOrOQHOM YKPbITUMN,
KY B cneunanbHOM apKTUHECKOM
VCMONHEHWN;

e ocHauleHune KY
MOJEPHU3NPOBAHHBLIMU CUCTEMaMMU
TennoobMeHa, KomnekTaums
Macroc1McTeMbl aBTOMaTUYECKUM
NOTOYHBLIM BUCKO3MMETPOM;

¢ 1CMOMNb30BaHNE CreLnarbHbIX
CMNNaBoB U @HTUKOPPO3UIAHbIX
mMaTepuanos npv NPon3BOACTBE
KOMMPECCOPHbIX YCTaHOBOK;

e ocHaLleHve KY ycTponcTeom
naaBHOro nycka AsuraTens;

* pesepBrPOBaHME HEKOTOPbIX
3M1eMEHTOB 060pyA0BaHUSA
BHYTpM 6110Ka-moyns
(Hanpumep, cOBOEHHbIE (PUNBTPbI
MacrnocucTeMbl U HACOCh!
CUCTEMbI OXNaXAEHNS), OCOOEHHO,
KOrfia KOMNPECCOPHbIE CTaHLMU
3KcnayaTupyoTca 6e3 pe3epBHON
YCTaHOBKY;

OnbIT peann3aunn npoeKToOB KOMMPNMNPOBAHNA
HM3KOHANOPHOro rasa cocpeoto4eH cerogHAa B KOMMNaH1n

OHEPTA3

YTO OCJIOXHAET TeXxHn4eckoe
OﬁCJ’Iy)KVIBaHMe M KOHTPO/b 3a XO0O0M
SKcrnyatauum O60py,E|,OBaHVI9|.
|-|03TOMy Ha NpakTukKe NpuMeHAarTCA
cnenywuie pelleHus:

* BbI6OP U3 pa3nMyHbIX BapuaHToB
ucrnonHeHus: KY aHrapHoro
(BHYTPULIEXOBOrO) TMNa Ha
OTKpbITOM pame (¢poTo 6), 650K-

® LCMNOMb30BaHMe COBPEMEHHOM
CAY (dhoTto 7), koTOpas
aBTOMaTN4ecKu NoaaepXxueaet
YCTaHOBKY B paboyemM pexume,
obecneynBaeT aKCnyaTaumMoHHbIe
napameTpbl 1 CBA3b C BEPXHUM
ypoBHeM ACY TTI1, ynpasnseT
cucteMamm xusHeobecneveHuns u
6e30nacHOCTH.

®0TO 8. KomnpeccopHas cTaHLua PeunLKoro MectopoxieHins («benopycHedTs»)
KOMNPUMUPYET HU3KOHanopHbIi MHI
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TEXHOAOI'MI

McnbiTaHHbIV ONbIT —
nyTb K ycnexy

B HedpTerazosom coobLectse
cnoxwunacb Tpaguuus — peLleHve
HeCTaHOAPTHbIX TEXHONOMMYECKMX
3aja4y JOBepsiTb MHXEHEPHbIM
KOSIEKTUBAM, MHOFOKPATHO
NPOBEPEHHBLIM Ha NPaKTUKE.

OnbIT peanu3aunm NPOeKToB
KOMMPUMUPOBAHNSA HU3KOHANOPHOIO
rasa cocpefoToyeH cerogHs B
komnaHun SHEPTA3.

KomnpeccopHble yCTaHOBKM OT
komnaHnun SHEPTA3 dyHKLMOHUPYIOT
B COCTaBE KOMMPECCOPHbIX

CTaHuMi Ha psge 06bEKTOB
HedTerazonobbiBaOLLEN OTPACW.

[eorpadusa npoekto SHEPIA3a no koMnprMrpoBaHmnio
Hn3koHanopHoro NHIT oxBaTtbiBaeT TeppUTOPUIO OT
Pecnybnuku benapych oo KpanHero Cesepa

n no Pecnybnukm Caxa (AkyTus)

OTO 31eKTPOCTaHLUMM CO6CTBEHHbIX
HyxA (OCH), ycTaHOBKM NOArOTOBKM
Hedbtw (YIH), uexa noaroToBkn n
nepekadku HedTn (LINIMH), uexa
KOHTPOJSILHOWN NPOBEPKN HEDTU
(LUKTH), BoXMMHble HacoCHble
ctaHuun (OHC), ueHTpanbHble
nepekaynsatoLLme ctaHumm (LMNC),
yCTaHOBKM NpeaBapuTenbHoro copoca
sogpl (YINCB), ueHTpanbHble NyHKTbI
céopa Hedptu (LIMNCH), ueHTpanbHble
HedpTerazoc6opHble NyHKTbl (LHICI),
YCTaHOBKW KOMMJIEKCHOW NOLArOTOBKM
rasa (YKII).

leorpadgms npoektoB OQHEPIA3a no
KOMMPUMMPOBAHWIO HU3KOHANOPHOro
[MHI" oxBaTbiBAET TEPPUTOPUIO OT
Pecny6nvkn Benapycs (doTo 8) go
KpanHero Cesepa v go Pecny6imku

Caxa (fkyTtus). Bcero B akTvBe
KOMMaHuK 53 Takux NpoekTa, B HUX
3afencTsoBaHo 125 KOMNPeccopHbIX
YCTaHOBOK.

79 KOMMPEeCCOpHbIX yCTAHOBOK
komnpumupytoT MHI™ ¢ gaBneHvem

B guanasoHe 0,16...0,4 MlNa Ha
cnepyroLmMxX MeCTOPOXAEHMUAX:
KoHuTnopckoe, 3anagHo-KambIHckoe,
MypbsyHckoe, FOkbsiyHckoe, CeBepo-
JlabaTtbtoraHckoe, TpoMberaHckoe,
3anapgHo-4YuropuHckoe, BepxHe-
Hapgpimckoe, KOxxHoe Xbinbyyto,
TanakaHckoe, POroXXHMKOBCKOE,
butTtemckoe, YnbaHoBCKOE,
TeBnUHCKO-PyCCKNHCKOE,
BepxHekonuk-EraHckoe*, Mironbcko-
TanoBoe, lNakaxuHckoe*, Bepx-
Tapckoe, BocTouHo-Meccosixckoe™,

@®O0TO 10. BakyymHble KoMNpeccopHbie ycTaHoBku «3HEPTA3» pa6oTaloT Ha NOMyTHOM rase
¢ pasnexuem 0,001 MMa

48 ~ Neftegaz.RU [4]

Aii-Mumckoe, KOxHo-HopbiMckoe®,
3anagHo-MoryTtnopckoe.

ELé 36 KY pab6otatot Ha MHI™ kpaiiHe
H13koro gasneHus (0,01...0,15 Mla)
Ha MeCcTOpPOXAeHMsX: ANeXnHCKoe,
BbicTpnHcKoe, Komcomonbckoe
(cboTo 9), BaTbéraHckoe,
depopoBckoe, JIsHTOpCKoe,

["exxckoe, PoroxHukoBckoe,
Peunukoe, Bocto4Ho-Meccosixckoe™,
BapaHpgerickoe, CeBepo-
JTabaTbtoraHckoe, TanakaHckoe.

[ns komnpumMmpoBaHus
MOnyTHOrO rasa c JaBlfieHUeM,
6nm13knM K Bakyymy (0,001...0,01
MIMa), ucnonbaytorcsa 10 KY Ha
BbiHranyposckom (goTto 10),
SApanHepckom™, ETbI-lypoBckom,
CoBeTcKOM, BbIHrasaxmHckom,
Baxckom MecTopoXAeHusAX.

XXnsHb ybexpaet: ans
paumoHanbHoro npuMmeHexus MNHM B
MaKcrMMalibHO BO3MOXHbIX 06beMax
noTpebytoTCs LieneHanpaBeHHble
ycunus rocypapcTtsa, obLiectsa

1 6u3Heca, crnaxeHHas paboTta
HeTSAHNKOB, MPOEKTUPOBLLMKOB

1 Npon3BOAMTENEN cneunanbHoOro
TexHonorn4yeckoro o6opynoBaHus. ®

KEY WORDS: associated gas, separation,
compression, oil commodity, low-pressure
associated gas compressor system.

SEPIA3

FTA30BbIE TEXHONOIMN

105082, Mocksa,

yn. b. NMoyToBas, 55/59, cTp. 1
Ten.: +7 (495) 589-36-61
dakc: +7 (495) 589-36-60
info@energas.ru
www.energas.ru

* NIPOEKTbI HAXOAATCA HA CTaguW peanusaunm



POCCHSI B BATOAOBKAX

AMEPUKAHCKOTO IKCIIOPTA
TMMPUPOAHOTO TA3A
HEAOCTATOYHO, UYTODBDLI
SATYTIUTDL JHEPTETUYECKOE
OPY)KUE TTYTUHA

FP

Foreign Policy

KunT [>KOHCOH

OrpomHbIli TaHKep BCTa Ha AKopb B

JlynaunaHe n Havan norpysKy TbiCAY TOHH
CBEPX3aMOPOXEHHOI0 aMepUKaHCKOro rasa.
Korga 6ykcupbl BbIBENW 3TOT KOpabsib U3 nopTa B
OTKPbITOE MOpE, OH BOLLES B UCTOPUIO: BEpPBbIe
3a 50 net ras, gobbITbiN B 48 HMXKHUX LUTATaX,
OTNpaBuICcs Ha 3KCNopT Ha 60pTy cyaHa. ITo
TakXxe cTano KyfbMUHaUnen MHOrofieTHUX
pasroBOpoOB O TOM, 4YTO aMePUKaAHCKUI
3HepreTUYecknin 6yM MOXeT AaTb BallMHITOHY

HOBYIO CTPEeny Ansa ero reonofmTU4ecKoro KonyaHa
— MNO3BONWT [OCTaBNATb AELUEeBble SHEPrOHOCUTENN
coto3Hukam B EBpone n Asum, ocsoboxgas mx

OT 3aBMCUMOCTM OT OFPOMHbIX Fa30BbIX 3arnacoB
poccuiickoro gukrtatopa B. MNMyTtuHa. MNpaega,
30eCb eCTb NOABOX, NEPBbIN rPy3, MOMELLEHHbIN

Ha TaHkep Asia Vision rpysonogbemHocTbio 100
TbIC. TOHH, OTNpasuncsa B Bpasunuio, a He B
€BpOMnencKmne CTpaHsbl, NbiTarLmecs ocnabuTb
POCCUIACKYIO XBaTKy. OTO NogyepkmBaeT

TOT (pakT, 4To NpeBpaLleHne AMepuKn B
3KCrnopTepa SHepProHocuTeNen XoTb N BaXKHO

ONa NepecTponkn MUPOBbLIX AHEPreTUYECKMX
PbIHKOB, HO He MpeBpaLlaeTcs aBToMaTn4eckn B
reononMTUYECKUN MHCTPYMEHT, KOTOPbIV CTPaHsb!
Bpoae Poccuuy ncnonb3yoT Ana GOCTUXEHUS CBOUX
HauUMOHanNbHbIX UHTEPECOB.

Ins CoeanHeHHbIx LLITaToB 3HEpreTuyeckuin

6yM, a Tenepb 1 3KCNOPTHOE pasfonbe — 3TO,
npexne Bcero, siBfieHne B HaCTHOM CEKTope
3KOHOMUKM, HE NOAKOHTPOSIbHOE BalunHrToHy. [Ang
KOMMaHW, BblKa4MBatoLLMX, 3aMOPaXKMBaroLLMX U
3KCMOPTUPYIOLLUX ras, KNo4YeBoe 3Ha4eHne nmeet
9KOHOMMKA, a He NonuTuKa. AMepUKaHcKkne mpmel

6ynyT npogasaTh ra3 hypmam, rotToBbIM NNaTUTh
3a Hero 60JsblLUe AeHer — a He TyAa, rae OH fydlle
BCEro MOCMYXXUT OOCTUXKEHUIO CTpaTEermyecKmx
3apady CLLA.

MNoASPOK AASA
HaCTOxsUWero
MuKHMHbBI

8-800-/0/7-26-0
wwwKkizluar.ru

PEKITAMA

CTaonb- XIeMOD KkoBoHasx



PHIHOK

MMITOPTO3AMEILIEHUE
TPYGOITPOBOAHOV APMATYPEI

B POCCUIICKOM HedTerazoBoM CEKTOpPE

B MOCIEHEE BPEMS B CBSA31 C M3BECTHbIMII COBbITUAMI HA MEXXAYHAPOZHOIA APEHE 11 BBEAEHWEM CLUA 1
CTPAHAMII EBPOCOHO3A 3KOHOMUWYECKIIX CAHKLIWA NPOTUB POCCUN PYKOBOLCTBO CTPAHBI BCEPHE3 03ABOTIIOCH
BOMPOCOM PA3BITUSA OTEHECTBEHHOI NPOW3BOACTBEHHON BA3bI, B MEPBYHO O4YEPE[b — MALLIHOCTPOEHNS.
KAKOBA CErO[HS CUTYALINS HA PbIHKE TPYEOMPOBOHON APMATYPbI 11 YTO MOTYT MPEASIOXKITL OTEYECTBEHHbIE

MPON3BOAVTENN NS HEGTETA30BOW OTPACIIA?

RECENTLY, IN CONNECTION WITH THE WELL-KNOWN EVENTS IN THE INTERNATIONAL ARENA AND INTRODUCTION OF
ECONOMIC SANCTIONS AGAINST RUSSIA BY THE UNITED STATES AND COUNTRIES OF THE EUROPEAN UNION, THE
COUNTRY'S LEADERS ARE SERIOUSLY WORRIED ABOUT THE ISSUE OF THE DOMESTIC PRODUCTION BASE DEVELOPMENT,
FIRST OF ALL — THE ENGINEERING ONE. WHAT IS THE CURRENT SITUATION IN THE MARKET OF PIPELINE ACCESSORIES AND
FITTINGS AND WHAT CAN DOMESTIC PRODUCERS OFFER FOR THE OIL AND GAS INDUSTRY?

KJIIOUEBBIE CJIOBA: UMnopmosameuerue, mpyﬁonpoaaﬂyﬂﬂ apmamypa, wmapoevie Kparsl, 3anopHovie KAANAHL,

npoweoé’cmeeuﬁwe MOULHOCTIIU.

[MoHavany BO3MOXHbIE MOCNeacTBus
BBEJEHUS CaHKLUWIA BbIrMAgenn He
O4YeHb KPUTUYHBLIMW A5 POCCUINCKON
3KOHOMWKM, OJHAKO, Koraa
MOCATHYNN Ha CBATOE — OrpaHUynnm
NOCTaBKWN BbICOKOTEXHOSOMMYHOIO
o6opynoBaHus Ana HedTerasosoro
KOMMseKca — TYT YX cTano He [0
wyToK. [a n Kaknme mMoryT 6bITb
LYTKK, Korga no gaHHeim GTC
06BEM MMMOPTa, Hanpuvep,
Tpy6onpoBOAHOW apMaTypbl B
Poccuio nocnegHue 5 neT ycTomny4nBo
npesbIiLlaeT 06bEM BHYTPEHHENO
npouseoacTea. Tak, B 2013 rogy
Jons umnopTa Tpyo6onpoBOAHOM
apmarypsbl ons Hedpterasosom
oTpacnu coctaBuna 54% ot Bcero
o6bema noTpebreHns HedTerasoBom
apmarypsl B Poccuu, n 8 2014 rogy
3Ta TEHAEHLMS coXpaHunacs.

Tep-MaTeocsiHy,
MBaH TurpaHoBuy,

Hay4Ho-lpombiineHHas
Accouunauuns
ApmartypocTtpouTtenen

OCHOBHbIMMU NnocTaBLLUKamMu
UMMOPTHOW apmatypbl Ans

. HedyTerasoBOro KoOMMaekca ABAsoTCS
- Kak pas ctpaHbl EBpocotosa, CLUA n

i . ! iﬁ'“ﬁ " -“ anMﬂ (puc. 1).
. :. '.'| . "

OcHoBHOE BMSIHUE UMMNOPT
Tpy6ONPOBOAHOM apMaTypbl UMeeT

B CErmMeHTe LwenbgoBon JobbI4n
yrneBofOPOAOB (MPakTUYeCcKn
100%) n B HebTerazonepepaboTke n
HedpTerazoxmmmm (go 70%).

Mpu Takom packnage, ecnu He
NPEANPVHATL PELLMTENbHBIX Mep,
Yepe3 3—5 neT NpoM3BOACTBEHHbIE
MOLLIHOCTK B HE(PTEra3oBoOM
KOMMJIEKCE MOTYT [OCTUYb
npefensHoN CTeNeHn N3Hoca,

YTO HEMMHYEMO MpuBeRET K

POCTY TEXHOIEHHbIX aBapuin n
CHXEHNI0 06BEMOB OTPACNEBOro
npousBoacTea. NoaTomy ceroHs
MMMopTO3aMeLLIeHNE — oHa U3
aKTyarnbHbIX 3a[a4, KOTOPY CTaBuUT
nepen 6U3HECOM POCCUINCKOE
MpaBuTENLCTBO.

OpHVM 13 caepXuBaroLLX
haKTOpOB NPUMEHEHUSA POCCUNCKON
Tpy6onpoBOAHOM apMaTypbl Ha
npeanpuaTsaxX HedTera3osoro
cekTopa ABNSEeTCs pasnuyns
TpeboBaHu 3apybexXHbIX
CTaHOapTOB, 3a5I0XKEHHbIX B MPOEKThI
TEXHONOMMYECKNX YCTAHOBOK, OT
Tpe6oBaHun FOCT, no KOTOpbIM

B OCHOBHOM paspabarbiBaercs
oTevecTBeHHasn npogykums. MNpu

_ 3TOM MPaKTU4YECKM BCEe POCCUICKIE

apmMartypHble 3aBObl CeroaHs

.

V[K 338.26




PWC. 1. OcHoBHbIe CTpaHbI-NoCTaBLMKKM B POCCIK TPY6OMPOBOAHONM apMarypbl
1N He(pTEra3oBoro CeKTopa
AnoHus Mpovve
0,
BeHrpus 4% 8% Vtanus
5% 29%

PHIHOK

OCHacCTMB ero caMbIM COBPEMEHHbIM
TEXHONOrM4YeCKUM 060pYLOBaHNEM
BeAyLLMX MUPOBbIX MPON3BOAUTENEN.
[ocTaTo4HO cka3aTtb, YTO TOSbKO

3a nepwmop ¢ 2009 no 2013 rr. Ha
CpeaHecTaTUCTUHECKOM POCCUNCKOM
apmaTypHOM 3aBofe nprnobpeTanoch

CDpaHLI,VIﬂ 1 BBOOWJIOCb B 3KCnJlyaTaunto
9% rno 8—10 egmHuL, B rog camoro
COBPEMEHHOr0 060pYyAOBaHUS
MUPOBOro Knacca — Trevisan,
CLLA Gildemeister, Doosun, Okuma u
10% apyrux 6peHnoB. 3To No3BonseT
HaM C YBEPEHHOCTbIO FTOBOPUTD,
Yexus l'epmaHung YTO TEXHOJOTMYEeCcKoe OCHaLLeHNe
11% 24% Ha NOAABNSIOLLEM GONbLLMHCTBE
apMaTypHbIX NPeANpPUATUIA CErOaHS
COOTBETCTBYET MUPOBOMY YPOBHIO,
MMET BO3MOXHOCTb M3roTaBnMBaTh Npon3BOAMTENSA N COOTBETCTBUSA Y HaC COXPaHWICA Hay4HbI
Tpy6onpoBOAHYO apMaTtypy B TpebosaHuam FOCT (gns nonyyeHus noTeHuuMarn, Mbl B COCTOSSHUMN
COOTBETCTBMUN C CaMbIMU BbICOKMMU cepTudmkara CooTBETCTBUS OT pa3paboTaTb U UIroTOBUTb U3aeNne

TpeboBaHWAMM SKCNyaTaumm, B TOM Pocakkpegutauumm), n TpeboBaHmam No06OW CNOXHOCTU.
yucne u no 3apybexHbiM cTaHgaptaMm. AP (ons cooTBeTcTBUS TpeboBaHMAM

on ol [ns HarnagHocTM npuees
nuLeH3napa) rno KpaviHei mepe, P y

OpHako, onst CHKEHWS HecKonbko npumepos. [TAO

€ce6eCcToOMMOCTN NPOAYKUUN 1 HETyMaHHO. «bnaroseLLeHCKU apMaTypHbIv
MoBbILLIEHUA €€ KadecTBa ObI1o 6bl CrnepgyeT OTMETUTb, YTO POCCUICKME 3aBof» (BxoguT B [pynny KomMnaHuim
LenecoobpasHo onpenenuTbesa — no apmMaTtypoCcTpoUTENU, He JOXNOASACh OMK) B pamkax peanusauum

KakuMm, BCE-Takn, CTaHAAPTaM Mbl MOMOLLM OT rocy#apcTea, B
pa6otaem? Ecnv notpebuteny ckaxyT  Te4eHue NOCNeqHNX OecATr
—no API — noxany#ncta, 6ygem no APl.  net camocTosiTenbHO NpoBenu
Ckaxete no NOCT — noxanyncTa, MOJAEPHN3ALMIO U TEXHNYECKOE

nporpaMMbl UMMNOPTO3aMeLLEHMSA
He(pTerazoBoro o6opynoBaHus
OCBOWIT NPOU3BOACTBO LIEeNoW
JINHEWKN HOBbIX NPOAYKTOB,

6ygem no NOCT. Ho Tpe6oBsats oT nepeBoOpYy>XeHWE NPOU3BOLACTBA, Hanpumep:
Poccuiickuit npou3BoauTens 3apybexHble aHanoru
MAO «bA3» Cameron
HaumeHoBahnue 3apsuxka wubepHas 3M, 3MC FL and FLS Gate Valve
Onucanue 3a/BIKKa NPAMOTOYHAS LWNBEPHAs MACNOHANONHEHHAS.

LLIn6ep yctaHosneH B kopnyce no yrnom 90° o nepekpbItus
NoTOKA B TPy6ONPOBOAE.

DN65, PN21 MMa D=2 9/16", P=3000 psi

Cchepbl npuMeHeHus YcTbeBoe U (DOHTAHHOE 060pYA0BaHNE NPUMEHSEMOE Ha YCThbe
CKBXWHbI Npu 106bI4e HEPTKM 1 raza

XapakTepucTuku

OAO «[lleH3TsKNpomMapmaTypa» Takxe yCrelHO ocBanBaeT
NMPOU3BOACTBO MMMOpPTO3aMeELLaloLLIe apMaTypbl:

Poccuitckuit npou3BoauTesb
Mpou3ssoautenn 0AO «TNA» Mokveld
HaumeHoBaHue KNnanaH 06parHblit 0CEBOr0 NoToKa

3apy6exHble aHanoru

KnanaH 06parHblit 0CEBOro TMNa

npeaHa3HadYeH ans npeaoTBpalleHns 06paTHOro NoToka cpefbl, Manble rMapaBnuyeckme
Onucanue notepu, 6e3yaapHas pabota, 0TCYTCTBUE CKIIOHHOCTI K KaBUTaLMW, BUOPALIMN 1 LLYMY,
QNS CNOXHbIX YCNOBWA pab0Thbl OCHALLIAETCS BHYTPEHHUM AeMndepom

DN400...1400, PN1,6...16,0MIMa, T go +200°C | DN50...1600, PN2,0...42,0MIa,

YNNOTHEHWE B 3aTBOPE — «MeTana-meTann» T no +650°C

repMEeTUYHOCTb B 3aTBOPE — B Npefenax YNNOTHEHNE B 3aTBOPE — «MeTasI-
XapakTepucTuku

YCTaHOBNEHHbIX HOPM meTann»

NpuCOeanHeHNe K Tpy6onpoBoay — onaHLIeBoe, | MPUCOEANHEHNE K TPYOONPOBOAY —

noj NpUBapKy, CPOK cnyxo6bl — 40 net chnaHueBoe, Noa NnpuBapky
Cchepbi
NPHMEHEHNS HeTb, HePTENPOAYKTHI, ra3

[4] Neftegaz.RU ~ 51



PHIHOK

EcTb npumepsbl cBEPX
BbICOKOTEXHOOMMYHbIX pa3paboToK Ha
OCHOBE HaHOTEXHOSOrni, Hanpumep,
BbICOKOPECYPCHbIE LLapOBble KpaHbl
13 HOBbIX KEPMETOB Ha OCHOBE
kapbuia TUTaHa Cco CBSi3KaMu U3
HWKENEeBbIX CMN1aBOB U cTaneu.
«MAPOMA TexHonorum» (r. Yda).

DN - 50...250 mm
PN —10...150 bar
T-600°C

[Ba Taknx waposbix KpaHa DN50

¢ 3aTtBopom u3 kepmeta TiC-Me Ha
OCHOBe Kapbuga TuTaHa CToAT yxe
6onee rofga, NPOXoAaT OMNbITHYIO
3KCnyaTaumio Ha yCTaHOBKe
rngpokpekmHra Yoommckoro HIMN3

CO cpegHMMU ycrnoBusaMmM (cpegda —
CMeCb HepTK C COSIeHON BOAOM

1 neckom fo 5%, Temneparypa
160...200 C, paBneHus 16...20 atm.):
4YUCIO UMKIOB cpabaTbiBaHNsA 3a 3TOT
nepuog coctasmno 3000...3100, Teuun
cpedbl HeT. 3apybexHble aHanorun
apmartypa MOGAS 1 ARGUS.

HIO «PerynaTtop» npegnaraet
BHMMaHUIO HepTera3zoxMmMmnKoB
KnanaH 3anopHbIi CBEPXBLICOKOro
[aBIIeHUs], B KOHCTPYKLNM

KOTOPOro NpMMeHeHa cuctema
repMeT13aumn ynnoTHeHWs), He
MMetoLLas MUPOBbLIX aHANoroB U
apnsaoLlasacs o6bektom know-how
paspaboTtynka. B pesynstate
OPUrMHANBHON KOHCTPYKLUMM KnanaH
B TpY pasa nerye 1 B 9 pas geLuesne
3apy6exHoro aHasora, a Cpok ero
MOCTaBKM MeHbLLE MOYTW B TpY pasa.

CB[-3200 BHDT EVH-10-78
(3apy6exHblii aHanor)
[nameTtp HOMUHANbHbIA, MM 6 6
[laBneHune ycnoBHoe, atm. 3200 3200
MoMmeHT 3akpbiTns, Hv 60 650
Pa6oyas Temnepatypa, °C -40...+200 -45...+280
Macca, Kr 55 16,7
CpoK nocTaBKu, Mec. 4 11
LleHa, py6. 50000 €10300
|
]
Poccuitckuii npon3BoguTenb 3apy6exHble aHanoru
Mpou3Bogutenb 000 «CUJ1YP»
HaumenoBaHue Konbua ans ynnoTHEHUS PErynupytowiero knanasa TypouHbl
RE100 DGV
Motpe6utens 0AQ «TA3MPOM HEDTEXM CATABAT»
Ycnosus akcnayartaumu T=300C, P =115 kr/cm
CpoK nocTaBKu 5 nHen 90 aHeit
CroumocTb 70 000 pyb6nen €3800 eBpo

[oBopsi 06 MMMOpTO3aMeLLeHUN B
Hed)TerasoBoM aMpaTypoCTpoeHumn
Hemnb3s 060MTUN BHUMaHWe pa3paboTKu
OO0 «Cunyp» B 06nacCT BTOPUYHbIX
YMNOTHEHWI B BUAE BbICOKO NMOAHATON
BOJSIHbI MO BHYTPEHHEMY AMaMETPY
6e3 NnakmpyrLLero crosi, KoTopoe
CNY>XWUT HafeXHbIM 6apbepom oT
naBMHOO6pPAa3HOro BbIGpoca cpefbl
NpW BHELUTATHOW CUTyaLuu.

CpaBHuTENbHbIN aHann3 NpUMeHeHns
TaKMx BOJTHOO6PA3HbIX YNIIOTHEHWUIA

C 3apy6eXXHbIMY aHanoramm

TaKXe He OCTaBNSET COMHEHWIA B
LenecoobpasHoCcTn Bbi6opa:

Kak roBoputcs, «no4yBCTBYNTE
pasHuuy!».

[MpuBeaéHHbIe NpUMEpPbI — NKLLL TO,
YTO C TPYAOM yAanocb BMECTUTb B
BeCbMa 1 BeCbMa OrpaHu4yeHHoe
NPOCTPAHCTBO XXYPHAaNbHOW CTaTbW.
Bce o111 Bonpock! ropasfo 6osnee
OJIHO OCBELLATCA Ha [efoBbIX

MeporpuUsaTUsX, opraHn3yemMbIx Mog,
arngon HIMAA — OUCKYCCUOHHbBIX
Kny6ax, KpyribIx cTonax,
MEeXOTpacseBbIX 9KCMEePTHbLIX CECCUAX
1, KOHEYHO, Ha BefyLLEeM OTpacieBoMm
co6bITUM — MexayHapopHom dopyme
Valve Industry Forum & Expo, koTopblIii
coctouTtca B noHe 2016 roga B
Mockse.

MonBoas ntor, He0H6X0AMMO OTMETUTD,
YTO HaLUW 3aBOLbI MOTYT U XOTAT
N3roTaBfnBaTh BbICOKOKAYECTBEHHYHO
MMMopTo3aMeLLatoLLyto apMaTypy Ans
HedTerasoBoro komnnekca. [ns atoro
OHM 06N1afatoT BCEM HEOOXOOMMbIM

— COBPEMEHHbIMM TEXHOSIOTUSIMMU,
NPOU3BOACTBEHHBLIMW MOLLHOCTAMM, a
Tenepb — U NOALAEPXKKON rocypapcTaa.
Heno 3a manbim — nepeBecTy 3Tu
HaMepeHus 1 BO3MOXHOCTU B
peasbHYy0 NOCKOCTb.

KEY WORDS: the substitution, pipe fittings,
ball valves, gate valves, production capacity.



MAIIMHOCTPOEHWME

DODEKTVIBHOCTDL ITAYXHOTI'O
TPYDOYKAAAUYNKA

KAK MPABINO, NP PA3PABOTKE HOBOW MALLMHBI, N0 MEXAHW3UPOBAHHOIO KOMMIEKCA, 9KOHOMUYECKYHO
JOOEKTIBHOCTb OT EF0 BHEAPEHNS OLEHUBAOT METOZIOM CPABHEHIS G BA30BO MALLHOIA. B JAHHON
CTATbE NPUBOANTCSA PACHET 9KOHOMUYECKOW 3DDEKTUBHOCTI OT BHEAPEHWS MIYXXHOr0 BECTPAHLLEAHOTO
TPYBOYKNAOYMKA, NPUMEHEHWNE KOTOPOI0 ABNAETCA AOCTATOYHO NEPCMEKTUBHbBIM MPW CTPOUTENBCTBE
MEXXMOCE/TKOBbIX MONTMMEPHbBIX TPYBOMPOBO/0B

VK 622.691.4

AS A RULE, WHEN DESIGNING A NEW MACHINE OR MECHANIZED COMPLEX, THE COST-EFFECTIVENESS OF ITS
IMPLEMENTATION IS ASSESSED BY MEANS OF COMPARISON WITH THE BASE MACHINE. THIS ARTICLE PROVIDES COST-
EFFECTIVENESS CALCULATION FOR THE TRENCHLESS PIPELAYER PLOWING IMPLEMENTATION, THE USE OF WHICH IS
QUITE PROMISING IN THE CONSTRUCTION OF INTER-SETTLEMENT POLYMER PIPELINE

KUIIOUEBBIE CIIOBA: nayrcuiil mpyboykaadiuk, becmparnmerinas npoxaada mpybonposodos, norumepuie mpybonposods..

Cepe6pe|-||-w|KOB OdaHunn lMpu pacyeTe TEXHMKO-3KOHOMMYECKMX Nokasartesnem
AHaTONbEBUY MPWHATO, Y4TO B CPABHEHWN C TPAANLIMOHHBIM
’ CMOCO6OM COOPYXKEHUS MOSIMITUNEHOBBIX

Tpy6OMNPOBOAOB, UCMONb30BaHME NYXXHOro
6ecTpaHLUenHOro Tpyboyknagymnka no3sonset
CYLLIECTBEHHO COKpPaTUTb 06bEM 3EMMISHBLIX PadoT.
XapakTep 1 TpygoOeMKOCTb ApYrux onepauui
(noproToBUTENbBHbBIX, CBAPOYHO-MOHTaXKHbIX U ApP.)
NPUMEepPHO ofMHaKoBa.

poueHT Kacheapbl TpaHcnopTa
yrneBofopoAHbIX Pecypcos,

PrboY BO «TroMEHCKUI rocyaapCTBEHHbIN
HedpTerasoBbIii yHMBEPCUTET>

CyLecTBytoLLasn Ha HACTOsILLiee BPEeMsl TEXHOSOr s
NPOV3BOACTBA PaboT MO CTPOUTENLCTBY

icnonb3oBaHWe Miy»XHOro
OeCTpaHLLENHOro Tpyboyknagynka
NO3BONAET CYLLIECTBEHHO COKPATUTL
0ObeM 3eMIAHbIX paboT
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MAIIMHOCTPOEHUME

Tpy6onpoBoa B 06LLEM clly4ae 3aksoyaeTcs B
CO3[aHMKN TPaHLLEeN 3KCKaBaTOPOM LMKINYECKOro Ui
HernpepbIBHOMO AeVCTBUS, YKNaake B Hee Tpy6ornpoeoaa
1 nocnegytolLeii 3acbinke 6yNbao3epom. JKCKaBaTop
LIMKSIMYECKOro AercTBuMs Npu aTom 6osiee pacnpocTpaHeH
13-3a CBOEI YHMBEpPCanbHOCTU, NO3BONSOLLE
3a[encTBOBaTL MalUMHy B cllydae Heo6X0AMMOCTM Ha
LPYrUX CTPOMTESbHbLIX O6beKTax.

TexHonorns NpomM3BoACcTBa paboT MO CTPOUTENBCTBY
Tpy60nNpoBOAa C UCMOSb30BAHUEM MITYXHOIO
6ecTpaHLenHoro
Tpyboyknagymka (puc. 1)
KpOMe Ha3BaHHOW MaLLVHbl,
npegnonaraeT UCNONb30BaHWe
MWHU-MOrpy34mnKa co
CMEHHbIM 3KCKaBaTOPHbIM

1 6yNbA03€EPHbIM

obopygoBaHUEM. MalLUW/HbI

HanmeHbLuas onTtoBas LieHa Ha
o6opynoBaHue, Heob6xoaMmMoe Afs NPON3BOACTBA PaboT,
COCTaBIAET:

* akckaeatop 90-4126 — 2900000 pybnen;

e 6ynbpo3sep 65.10.1111 (Ha 6ase TpakTopa T-170) —
1300000 py6newn;

* MuHKU-norpy3ydnk MKCM-800 — 1400000 py6nein,
3KcKaBaTopHbIV KoL — 300000 py6nei, 6ynbOo3epHbIN
otean 39000 py6nen.

[Mpu ncnonb3oBaHMM B Ka4ecTBE 6a30BON MaLLVHbI
TpakTopa T-170 ueHa Tpyboyknagymka ¢ y4eTom
YCTaHOBKW XO[0YMEHbLUNTENS U U3rOTOBNEHUS HOBOFO
paboyero 060pynoBaHMsa NO YKPYNHEHHbIM pacHeTam
coctasut 1518000 py6nen.

KanutanbHble 3aTpaTtbl onpenendarTca no (*)OpMyJ'Ie:
Ks=1n Ko, (1)

roe 1],, — ONTOBO-OTNyCKHasd LeHa, Ko = 1,09 —
KO3(PPULMEHT, y4MTbIBAIOLLMIA 3aTpaThbl HA JOCTABKY U
MOHTaX TEXHUKM.

Torpa B CpaBHMBaeMbIX BapuaHTax

K =(2900+1300)-1,09 = 4578 TbiC. pyOrie/,
K> = (1400+300+30+1518)-1,09 = 3540,32 7bIC. PY6IEH,

b

[Mpon3BOANTENBHOCTb
MEXaHU3VPOBAHHOI0 KOMMMeKca
onpepnensaeTcs ucxoasa 13 padoThbl
HaMMmeHee NPon3BOANTENBHOMN

npOM3BO,D,I/ITeﬂbHOCTb MexaHn3npoBaHHOIo KOMIMeKkca
onpependeTca ncxoasa n3 pa6OTbI HanmMmeHee
I'IpOI/ISBOﬂMTeHbHOVI MalLlUWUHbI.

Ona nepBoro BapmnaHTa 310 3KCKaBaTop, CMeHHas
npon3BoanTesIbHOCTb KOTOPOro onpenesintca Kak

3600 ¢

11 Iem = 3

T::M : Ili_; ‘Kep=
3600-0,5 1 M3 M

6 ~8-17—2~0,65—487,5W(610W)’

roe g = 0,5 M® — eMKOCTb KOBLLA,

ty =18 c — Bpems umkna, Te, = 8
Yyac — NPOAOIKUTENBHOCTb CMEHbI,
x,=0,8—1,15 — koappuumeHT
HanomnHeHus, kp, = 1,1-1,3 —
KO3(hPULMNEHT paspbIXieHus,

Kep = 0,65 — KO3 PULMEHT
MCMNONb30BaHUA MO BPEMEHMU.

[nvHa TpaHLuen, KOTOpyHo 3a CMEHY NMOAroToBUT
3KCKaBaTop, y4nTbiBas LWMpuHY KosLia (0,8 M) n rnyouHy
TpaHwew (1 m) coctaBut 610 MeTpoB. Takum o6paszom,
3a CMeHy 6yfeT NOoAroToBNeHa TPaHLLEs 1 yIioXeHa
nonnaTtuneHosas Tpy6a n3 3 6yxT no 200 MeTpoB.

[ins BTOpPOro BapnaHTa CMeHHas MPOU3BOAUTENBHOCTb
OMNpeRennUTCs NCXOAS N3 padoTbl NIYXXHOro
6ecTpaHLLeiHoro Tpyboyknagunka, Kotopas onpegenmrcs
Kak

TL‘M

HZc,w = L6 : Z‘_ ) (2)
Y

roe Ls = 200 M — cpefHas onvHa Tpy6bl B 6yxTe, ey, =

8 4ac — NpoJoOMKUTENIbHOCTb CMEHbI, I, — BPEMS LMKna

paboTbl Tpyboyknagymka no BbipaboTKe OOHOM BYXTbl.

Bpemsa umkna nny>xxHoro Tpyboyknag4ymka no solpaboTke
OfiHOWM BYXTbl [JOSPKHO Y4UTbIBATL Creundunky
opraHusaummn ero pa6oTsl, NPV KOTOPOW MaLLrHa
coBepLLaeT Heo6Xo0AMMOe KONMHYEeCTBO Nnepeesnos

K nioLagke cknagmpoBaHus 6yXT C X 3aMEHON U
OarnbHenLwM BO3BPpaToOM K MECTY MpoKnafku. Takxe
OOMKHO ObITb YYTEHO BPEMS OXMAaHWA A1 MPON3BOACTBA
CBapOYHbIX paboT. YunTbiBas nepedncrieHHble akTopsl,
Bpems Lunkna paboTbl Tpyboyknag4mka onpenenuntcs Kak

=Ly tm v, =

Yy - Vp Vmp np M 8
2
200 2-ﬂ+0,07+0,03+0,5:2,22,
150 3500

roe V, = 150 m/qac — paboyasi CKOpoCTb TPy6OyKnagymka,
L, =500 M — cpefiHee paccTosiHMa npoesaa A0 NoLaaKkm
cknapmpoBaHus 6yxT, Vip = 3,5 KM/4 — TpaHcnopTHas
CKOPOCTb TPY6OYKNag4uKa, typ = 4—5 MUH. — Bpems Ha
Nnorpy3o4Ho-pasrpy304Hble ornepauuu, t, = 2—3 MUH. —
BPeMs HEOOXOAUMbIX MaHEBPOB, fc; = 30 MUH. — BpeMs
NpoBeAeHNs CBApO4HOW onepauum.

Ecnn nogctaBuTh B (2) HalAeHHOE 3HA4YeHMe £y, TO
NPOV3BOAUTENIBHOCTb 32 CMEHY cocTaBuT 115, = 720
METPOB.

lopoBow hoHA BpeMeHn

T.=Tp k=248 -1,2=297,6 cmeH,



PWC. 1. NnyxHblit Tpy6oyknagunk

roe 1 = 248 OH. — KONMYeCcTBO paboynx gHen, Key = 1,2 —
KO3 PUUMEHT CMEHHOCTUN PaboTbl TEXHUKN.

C y4eToM ronoBoro ooHfa BPeMeHW rogoBas
NMPOU3BOAUTENIBHOCTb MO 060MM BapuaHTaM COCTaBuUT

I, = I, T.=610-297,6 = 181536 m/rog,
I, = I, T.=720-297,6 = 214272 m/rog.

YaernbHble KanutasbHble 3aTpaTthl Ha OfUH KUIIOMETP
CTposiLLerocsi Tpy60MNpoBOAa ONpPeessTCs Kak

K, 4578
Ky, ==L =2 5551 nic. pys.
W = T 1g1,536 | 2021 THIC- PYO
K, _ 3540,32
Ky, =2 =390,32 _ 650 oy6.
20 =7 T 214,272 TEIC. Y

CpegaHsisi cebecToMMocTb MamnHO-cMeHbl (Ca-cu

) COCTaBnAeT: AN ryCEHNYHOro aKckaeartopa 4-n
paamepHown rpynnel — 1200 py6nen, ana 6ynsposepa
Ha 6ase TpakTopa T-170 — 1500 py6newn, ong MUHK-
norpya4dvka MKCM-800 — 1000 py6nei.

Cs-cv — CMEHHbIE 3KCMJTyaTauMOHHbIe 3aTpaThl,
BKJOHAIOT: 3apaboTHyIo nnaty pabouymx,
06CNy>XMBAIOLLMX MALLMHY; pacxofbl Ha roployee;
pacxofbl Ha BCe BUAbl PEMOHTOB, KPOME KanuTasbHbIX;
pacxofbl Ha CMEHSIEMYIO OCHACTKY; pacxofbl Ha
CMa304Hble U 06TUPOYHbIE MaTepuansbi.

YuntbiBas, Y4TO NMY>XHbIA 6€CTPaHLLENHbIN
TpyboyKnag4MK no OTHOLLEHWIO K 6a30BOW TArOBOM
mMawmHe (Tpaktop T-170) MOgepHU3NPOBaH YCTaHOBKOMN
XO[0YMEHBLUUTENSA U YCIIOXXHEHHON rMOpOCUCTEMON,
€ce6eCcTOMMOCTb ero MaLUMHO-CMeHbI yBenuyeHa Ha 10%
Nno OTHOLLEHMIO K 6ynbao3epy 1 NpuHaTa B padmepe 1650
pyo6nen.

CebecToMMOCTb MPOAYKLMK, ONPeaenstoT Ha eauHNLY
N3MepEeHUsi COOTBETCTBYIOLLErO BUAA MEXaHN3NPOBaHHbIX
pa6oT1. Ce6ecToMMOCTb MPOAYKLUM NONy4atoT AeNeHNneM
CTOMMOCTU MaLUMHO-CMEHbI H2 CMEHHYI0 HOPMY
BbIPa60OTKN MaLLUMHBbI:

C; = Cryen/ I1,=(1200+1500)/0,6 1= 4426,2 py6/km,
C>= Cayon/ 20, =(1000+1650)/0,72= 3680,6 py6/km.

MAIIMHOCTPOEHWME

Vneanble npueegeHHble 3aTpaTbl Ana TEXHUKAU
onpegenaTca no dpopmyne:

z=C+Kyo (p*E), @)

roe p = 0,12 HopMaTUBHbIN KOSMMDULNEHT OTHUCIIEHNI
Ha peHoBaumIo OT KanutanbHbIx 3aTpaT, £, = 0,15 —
HOPMaTUBHbIN KOSPPULNEHT 3PHEKTUBHOCTU.

B cooTtBeTcTBUM C (3)

z; = 4,426+25,21-(0,12+0,15)= 11,233 Tbic. py6riei,
z, = 3,680+16,5:(0,12+0,15)= 8,135 ThiC. py6riei.

Taknum 06pas3om, SKOHOMUYECKU 3PEKT OT
MCMNONb30BaHWUSA MIY>XHOro 6eCTpaHLLENHOro
TpyboyKnagymka npu Coopy>XeHUn OJHOro KniomeTpa
Tpyb6ornpoBoa cocTaBuT

D =z;—2z,=11,2327-8,135 = 3,098 TbIC. pybrIcii.

FoOo0BOM 9KOHOMUYECKMIA 3P EKT OT MCNONb30BaHMA
TEXHVKN MOXET ObITb NOSyYeH YMHOXEHVEM
9KOHOMUYECKOro adhdheKTa Npm COOPYXXEHUN

0fHOro KunomeTpa Tpy6onpoBoAa Ha rogoByo
NPOV3BOACTBEHHYIO MPOrpaMmmy.
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HAYHHO-NPOV3BOACTBEHHAR ®UPMA «[TOJTEXHUKA» BbITA OPTAHW30BAHA B 1991 FOf1Y C LIESIbK) BHEAPEHUS
B NPOW3BOLCTBO HOBbIX PASPABOTOK. CPEZI EE OCHOBATEJEN COTPYHMKI OTAENA HAQEXXHOCTW BHIAK
«MOMArPA®MALL», KOTOPbIX NMOAAEPXKAI «LIEHTP HAYYHO-TEXHWYECKOW AEATENBHOCTI U1 COLMATBHBIX

HEIPEPBIBHOTI'O

TN
MOAUTEXHUKA

. HAYUHO-NIPOU3BOACTBEHHAA ®UPMA

PEKITAMA

VHWLATIB» AH CCCP. HE CEKPET, YTO IMEHHO BHEZIPEHWE B NMPOW3BOACTBO JOCTVKEHUI HAVKIA N TEXHUKIA, HA
CErOOHALIHWIA OEHb, ABNAETCA AXUINECOBOW NATOM NOBOr0 HAYYHO-UCCNELOBATELCKOIO KOMMEKTIBA. 3TA
3ALAHA HA TTPOTSXKEHWI OBALLATIA MATI NET YCMNELUHO PELLAETCA 000 HN® «[MOJTUTEXHNKA»

RESEARCH AND PRODUCTION COMPANY POLYTECHNIKA WAS ESTABLISHED IN 1991 FOR INTRODUCTION OF NEW
DEVELOPMENTS TO THE PRODUCTION. AMONG ITS FOUNDING MEMBERS WERE EMPLOYEES OF RELIABILITY DEPARTMENT
OF VNIl «POLYGRAFMASH» [ALL-UNION RESEARCH AND DEVELOPMENT INSTITUTE «POLYGRAFMASH»] WHO WERE
SUPPORTED BY «CENTER OF SCIENTIFIC AND TECHNOLOGICAL ACTIVITIES AND SOCIAL INITIATIVES» OF USSR ACADEMY
OF SCIENCES. IT IS NO SECRET THAT TODAY THE INTRODUCTION OF SCIENTIFIC AND TECHNOLOGICAL ACHIEVEMENTS INTO
THE PRODUCTION IS THE ACHILLES" HEEL OF ANY RESEARCH TEAM. FOR OVER TWENTY FIVE YEARS THIS PROBLEM HAS
BEEN SUCCESSFULLY SOLVED BY NPF POLYTECHNICA

KJIIOUEBBIE CJIOBA: HO}LMmEXHMKd, mafmuuﬂbzepaepeyapw, Hayqya—mexﬂuqecxuepaJpaﬁomxu, UHHOBAUUU,

AOKAAUIAUUA pa:mueoe Heggmu.

Cpefm OTKPbITUIA U OOCTUXXEHWIA
KOMNeKTUBa NPeanpUATUS Xo4eTcs
OTMETUTb CEeAyHoLLME HAaYyHHO-
ncenenoBaTesnibCKUE U OMbITHO-
KOHCTPYKTOPCKME paboThbl:
«XpaHeHne KOMNPUMUPOBAHHOIO
NPUPOAHOro rasa B LUaxTax

1 NoA3eMHbIX BblpaboTKax ¢
NPUMEHEHNEM 3MaCTUYHbIX PYKaBHbIX
rasronbAepoB», «OnacTU4HbIE,
MSArk1e pesepByapbl 4151 XpaHeHns
CONsHbIX pacTBOpPOB», «PaspaboTka
rasrofibAepoB AJ1s XpaHeHus
renvs», «9nacTuyHble peTpuBepbl
[N 9KCTPEHHOrO nogbema
rMapon3nyeckoro 060pynoBaHms»,
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«MobunbHbIE NPOTUBOMNOXAapHbIE
pe3epByapHble KOMMEKChI»,
«KynonbHbIN 31aCTUYHbINA
HanonHUTenb AN nokanusauum
rny6oKOBOAHbIX Pa3fIMBOB HEPTU»,
«Jlokanmaauus rny6oKOBOAHbIX
pas3nnBoB HEPTM C MPUMEHEHNEM
3M1aCTMYHbIX KYNonoB HakonuTenen-
cenapaTopoB», «[Jobbl4a NPUpoOaHOro
rasa u3 [OHHbIX OTIIOXEHU
rasormgparoB C NOMOLLIbIO 3M1ACTUYHbIX
KYMNomnoB Hakonutenen» n gpyrue.

OcHoBHasi Npon3BoOACTBEHHAS
neatenbHocTb OO0 HMND
«[MonutexHunka» TecHO cBsi3aHa
C pa3paboTKon N CepPUNHbLIM

NPOV3BOACTBOM 3N1AaCTUHHbIX
pe3epByapoB 1 MArkux 060no4eK

ans Hy>xg MuHuctepctea O60pOHBI,
MYC, npeonpusitTuini HedpTerasoBoi

M XMMWNYECKON NMPOMBbILLINIEHHOCTH,
NPOU3BOACTBEHHbIX, HAYYHbIX,
arpapHbIX 1 KOMMEPYECKUX KOMMaHui
camoro pasnuyHoro npoduns. 3necb
nasbma nepBeHCcTBa NPUHAANEXMUT
OOO HIM® «[MonuTexHuka».

MpeonpusaTtne Bnepeble B Poccun,
ewé ¢ 1997 roga, Ha4ano
paspaboTKy 1 NPOU3BOLACTBO HOBOIrO
BMaa n3genum — anacTuyHbIX
MOBUIIbHBIX, MArKUX pe3epByapoB
ONa XpaHeHWs U TPaHCNOPTUPOBKM



HeddTU U HEPTENPOLYKTOB, B TOM
ymcne aNacTUYHbIX BKNaAHbIX
pes3epByapoB Ans HePTeHaNNBHbIX
CY[OB M3 TEPMONNNACTUYHbIX 1
KOMOUHUPOBaHHbIX 6apbePHbIX
mMatepuvanos. OHV NpuLIn Ha
CMeHy 6pe3eHTy, N30MpeHoBOMY
Kay4dyKy 1 Macno6eH30CTOMKON
HUTPUNBHOW pe3nHe, Jonrue rogsbl
NPUMEHSBLLMXCS B MPOU3BOACTBE
MOBUSIbHBIX Pe3epByapoB.
CoBpeMeHHble anacTu4Hble
pes3epByapbl CTanu NerkumMmn 1 KpaTHo
6onee HaeXHbIMW.

Bnaropgaps OO0 HIMN®
«[lonutexHuka» nepenBuXHbIE
anactuyHble pesepsyapsbl (IMOP)
cTanu NpUBbIYHBLIM 3IEMEHTOM
cknagos CM B pa3nmyHbIx ToHKax
nnaHeTtbl. OHM NPULLIN HA CMEHY
rPOMO3OKUM CTasIbHbIM EMKOCTSIM.
O6onoyka N3PoB n3rotaenmMeaeTcs
13 CBEPXMPO4YHON CUHTETUYECKON
TKaHW 6anUCTUYECKOro NieTeHus,
obecrneyvmBaroLLen MexaHN4ecKyro
HaeXHOCTb n3genus. HeinoHoBble
HWUTX NO NPOYHOCTM B CEMb pas3
NPEeBbILIAKT NPOYHOCTb CTasN.
TkaHeBasi OCHOBa KOMMo3uTa ¢ AByX
CTOPOH MOKpPbITa CTONKUM K HEDTU
NOSIMMEPHbIM 3112aCTOMEPOM, KOTOPbIN
obecrne4vvBaeT repMeTn4HOCTb

1 NPOYHOCTb CBApPHON 060/I04KMN
pe3epByapa. CBapka oTAesbHbIX
NnosioTeH 060JT04KN pe3epByapoB B
roToBOE MU3[enve Nponu3BoanTCs B
3aBOLCKMX YCIIOBUSAX, YTO NO3BONSET
JOCTMYb BaKyyMHOW repMeTUYHOCTU
1 06ecneynTb yHKamnbHble
3KCMJlyaTaumMOHHbIE XapaKTEPUCTUKM
pesepByapos. [Npu 3TOM Matepuan
obecrneyvvBaeT NPOYHOCTb,

repMeTU4HOCTb M PaGoTOCNOCOGHOCTL

n3nenuii B TeMnepartypHoM
ananasoHe ot -60°C o +80°C. Cpok

aKcnyaTauum Takvx pesepeyapos

cocTtaBnseT 25 net un 6onee.
Mo cBoemy HadHaveHuto N3PbI

rasonsb, TpaHcopmaTopHble

W rugpaBfivyeckme Macna;
Om3Tonnmeo, 6a30oBble Macna,

MasyT; BOOOHETAHbIE AMYSIbCUN,
HedpTAHble 3arpsA3HeHUs
(nokanusaummn aBapuiiHbIX PasnnBoOB);
HeopraHnyeckme MHrIMeUTopbI
rmgpaToobpas3oBaHus 1 Taxesble
pacTBOPbI; METAHOI, 3TUIEHTIKOMMN.
[do6aBuM, 4TO BCE TUMbI 3NACTUYHbIX
pe3epByapoB KOHCTPYKTUBHO
BbIMOSTHEHbI OAMHAKOBO, OQHAKO MX
oTNNYaeT maTepuan 060M04KM.

YcneLHbIMU NpoeKTaMuy NpeanpuaTus
Ha KpanHem CeBepe aBnstoTcs
opraHusaumsa B 2007 rogy nonesoro
cknapa roptoyero (Apktudeckas OT)
Ha 6a3e NIOP-H ana HedTenpodykToB
(3000 m®) 6eperoBoro 6a3npoBaHUs
Ha y4acTKe NMMOHEePHOro BbIxoda
mMarucTpasnbHoro Tpybonposoaa
Avan — Espona, Banpapckas ryéa.
MCI 6bin gocTaBieH Ha MECTO
MOPCKMM MyTEM N CMOHTUPOBaH

Ha 6eperoBoy NIMHUK B TEHEHUE

3-X OHeWn, Takxe 6bli YCTaHOBMEH
MOOUNbHbIN nonesoi cknan FCM,
cocTosaLmn ns 25 NdOP-320H

(15000 m®), nponseogctea OO0 HIMD
«[NonutexHnka». OH pas3mecTuncs Ha
nnowagke mexay Caberton u KOxHo-
Tambenckum MecTopoXaeHneMm.
Cknag 6bI51 NOCTPOEH 3a 42 HSA C
MOMeHTa obpaLlleHns 3akas4mka B
KoMnaHuio. [lo6aBuM, YTO yCTaHOBKA
NPOBOANIACH Ha HEMOATOTOBMEHHOM
NMOBEPXHOCTU, B YCIIOBUAX OCEHHUX
MVHYCOBbIX TEMMEpaTyp.

IOBUAEN

HIM® «lMonutexHuka» ogHOM 13
nepBbIX NPensIoXmnIa SKONorM4eckm
ynucTble 1 6e3onacHble B
aKcnnyaTaumm HedTaHble ambapbl —
nepenBuXXHbIE 31aCTUYHbIE
pe3sepByapbl-cenapatopbl (MAP-HI)
MHOropasoBoro uncnosnb3oBanHus. NMOP-
HI" 06bémom 3000 M3 MOXET BMECTUTb
B ce6s1 50 /g UMCTEpPH, a cam B
CNOXEHHOM BMe pa3meLlaeTcs B
AlWmKe ¢ rabaputamm 3,8x2,8x2,2 M.
Bec ero 060no4ku coctaBnseT Bcero
1900 Kr. OnacTu4HbIN HedTerasosbIn
pes3epByap-cenapartop npeacrasnset
CO60M 3aMKHYTYIO repMeTU4HYIO
0607104Ky B hopMe NoJyLLKK 13
CBapeHHbIX BHAXMECT NONOTEH
KOMMO3WUTHOM TKaHW C ABYXCTOPOHHUM
NonnypeTaHoBbIM MOKPbLITUEM.

OHa rapaHTMpyeT MexaHU4ecKyto
NPO4YHOCTb CPaBHMMYHO C FPYy30BOM
CTpOron.

O60504Ka C ABYXCTOPOHHVUM
NMOSINYPETAHOBLIM MOKPbITUEM
obnagaet cnegyoLwmnmm
TEXHUYECKUMUN XapaKTePUCTUKAMU:
CTOWMKOCTbIO (MIHEPTHOCTBIO) K

HemTM 1 NNAcTOBOW BOAE, HU3KOW
andysnen, CTOMKOCTbIO K AeNCTBUIO
BHeLLHen cpepbl 1 YO paguaumu,
MOPO30YyCTOM4YMBOCTb A0 -60°C,
BbICOKOW MPOYHOCTHIO CBapPHbIX
COEANHEHUI NOJIOTEH, BbICOKOW
abpasnBHOWN YCTOMYNBOCTLIO, @ TaKXe
PEMOHTOMPUrOAHOCTLIO U3AENNS

B MOJIEBbIX YCIIOBUSIX B Clly4ae

ﬂeJ'IHTCﬂ Ha HECKOJIbKO OCHOBHbIX

B Ka'-IECTBe KOTOPOro MOXET
MTynaTb. KEPOCHH aBUALIMOHHE
. TC-1; cneunansHble TonaMsa 1
XUOKOCTY; Chipasi HepTh, 6EH3UHBI="



IOBMAEN

MEXaHNYeCKOro NoBPEXOeHus.
[NepenBnXHOM 3MacTUYHbIN
pes3epByap-cenapartop nerko
MOHTUpYyeTCS.

Cpepnu poctmxenunin OO0

HMN® «MonutexHnka» — AByx-
060504e4Hble 3NacTUYHbIE
pesepByapbl. VIx nsobpeteHue
CBA3aHO C pasnn4yHbIMU CBONCTBAMU
Marepuanos, NPUMEHAEMbIX

B NMPOU3BOLACTBE 3NaCTUYHbIX
pesepByapoB. Tak, 0605104KN
31acTU4HbIX pe3epByapos na Ty
XOpOLUW NS ANUTENbHOrO XpaHeHns
CONAPKU U NPOCTbIX 6EH3MHOB.
Mexay Tem, y aKcnnyaTaunoHLLMKOB
€CTb NOTPE6HOCTL B OpraHn3aumnm
onepaTMBHOIO XpaHeHus 6onee
arpeccuBHbIX XUOKOCTEN, B T.4.
CbIpOM He T, KUCNOT, Leno4en

1 pacteopuTenen. Ans atux

Lenen NnpuMeHsTCsa oToponnacT

n nonuateneH. OHM obnapgatoT
VCKITIOYUTESNIbHON XMMUYECKOM
YCTOMYNBOCTBIO K arpecCUBHbIM
cpepam. OgHako MX BbicOKas
MHEpPTHOCTb 06yCnaBnnBaeT Takxe
M HU3KYIO aaresuro 3TUX NosIMMeposB,
YTO He NO3BONAET NPON3BOANTb
NPOYHblE CUHTETUYECKNE TKaHU

C NOKpbITUEM U3 doToponnacta

unu nonuatuneHa. [nsa peweHns
OaHHOWM 3afa4u crneynanuctamm

25 NocHUN MO P® n OO0 HIMN®
«[MonutexHuka» 6bInNn paspaboTaHbl
OBYX-0605104€4HbIE 3M1acTUYHbIE
pe3epByapbl (nateHT P® 2304553).

B gaHHOW KOHCTPYKLMM BHELLHAS
060n04Ka pesepsyapa NPOM3BOANUTCSA
13 BbICOKOMPOYHOIO HEWITOHA C

TIY wnnn MNBX nokpbeitnem, nnn 6e3
Hero, a BHYTPEHHSAA repMmeTnyHas
0060J104Ka U3rotaBnneaeTcs

na MNMBAO® (pToponnact) unm
KOMMO3UTHOW MHOIOCIOMHOMN
NONN3TUNIEHOBOM NNEHKN. B
ocTanbHOM ABYX-060104€4Hble
pe3epByapbl BbIMOSIHEHbI TAKXE, Kak
W cTaHApTHbIE OAHO-060/104€e4Hble
3MacTnyHble pe3epByapsbl.

HeobxooMmo OTMETUTb, YTO
npuMeHsiemasi NnonnaTuIeHosas
nneHka — Heobbl4Has. OTO KOMMO3UT,
KOTOPbI UMEET CeMb CIoeB, fBa U3
KOTOPbIX — 6apbepHbIN Nonnammng.
BapbepHbIn crnoi pagnkansHo
CHWXaeT anddy3sunio Yepes 060504KY,
Kak NpoayKTa XpaHeHus, Tak Braru

1 Bo3ayxa u3sHe. lNneHka asnseTtcs
BaKyyMHOW 1 aHanornyHa nvLesomn
BaKyyMHOW yNakoBKe, C pa3HuLen B
TONWWHe 6apbepa U caMon MMEHKMW.
MyweBble BakyyMHbIe NakeTbl
UMEIOT 5 MKM 6apbepHOro cros,
pesepByapHble MNIeHKN UMEIOT
TONWWUHY 6apbepa 60 MKm!

CeropHs pesepByapsbl €
MOIMATUIIEHOBBIM BKNAAbILLEM
NPUMEHSIOTCA AN1A XpaHeHWst

CbIpPOVi HEPTU NMPU PEMOHTaxX
MarvcTpanbHbIX TPy60npoBOLOB.
Bonee Toro, matepvan Bknagpilia
npv CBOEN NOBbLILLEHHON NHEPTHOCTYN
NMEeEeT HEBBICOKYHO CTOMMOCTDb,

YTO NO3BOSISET NPOU3BOAUTL Er0
3aMeHy Ha HOBbIV MOCE HECKOMbKNX
LMKIOB NPUMEHEeHUs. 3TO Takxe
Heo6XxoaMMO AN yaaneHus
napauHOBbLIX Y MEXaHUYECKNX
(mecok) ocagkoB U3 06004EK.

[N UCKMIOYEHNS HaKoMNIEeHUS
CTaTNYECKOro HanpsXXeHWsi B COCTaB
MoSIMMEPOB BBOASATCA CreLumasnbHble
ruopodunbHble O6aBKN, KOTOpbIe
MOJSTHOCTHIO UCKITHOHAIOT PUCKM NPO60osi
WNCKPOWA.

MBO®-BKkNagbILLN UCKNOYNTENBHO
CTOWMKM K KOHLEHTPUPOBaHHbIM
CONSHOW U CEPHON KUCroTe
(oboraLleHve pyq gparoueHHbIX
MeTarsnsoB), a TakXe K MeTaHony
(MHrMbuTOp rMapaToobpasoBaHms
npv fobblye HeddTn U rasa).
Bbicokue 6apbepHble cBonCcTBa
KOMMO3WUTOB NO3BONSAIOT
NPOU3BOANTL HE TOMbKO 31aCTUYHbIE
pesepByapbl, HO Takxe ras3ronbaepbl
0N napoB yrineBoopoaos,
NPUPOAHOro rasa, renus u gaxe
ana sogopopa. Takue rasronbaepsbl
NPUMEHSAIOT Ha HedhTebasax ans
WCKITIOHEHNSA MOTEPb NPY MasbIX U
6OMbLUNX ObIXaHWUAX pe3epByapHbIX
napkoe HepTebas. Takxe
rasrofibfepbl LUMPOKO NPUMEHSAIOTCA
Ha XMMUYECKUX N A0EPHBIX
npeanpuaTusx.

[Byx-0601104e4Hble TEXHONOMMN
aKTUBHO UCMONb3YTCA AN
npounaeocTea 6bITOBbIX
NOPTAaTMBHBIX TOMIMBHbIX MAMKMX
6akoB (MTMB) 1 nopTaTMBHbIX
paHueBbix kKaHnctp (MPK),

KOTOPbIE CEPUNHO MPOU3BOLATCS
BMECTUMOCTbIO OT 6 1 o 500 5.
[aHHbIN BUA 3genui nog ooLmm
6peHgom «CYTEPBAK»™ Lunpoko
NpPUMEHsETCs NOUTENAMN
aKTMBHOro oTapixa. Moxoabl, AXTUHT,
4x4, pannu-pengbl, Manas aBmauus,
3aKcneauumnn 1 fanee sesfe, roe
pasmep umeeT 3HadeHue. NPK

1 NMTMB cBoen NpakTUYHOCTLIO

YK€ 3aCNy>XWIn BbICOKYIO OLIEHKY
notpeéuTtenen. ®

KEY WORDS: Polytechnic, stretchy tanks,
scientific and technical development,
innovations, localization of 0il spills.
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KOMITAHVI

AHAAW3

)'d VOSTOK

TEXHOAOTMYECKNVX BOSMOXHOCTEN
M TTEPEAOBDBIX TTPAKTUK

AASL IIPYIMEHEHVIST TEXHOAOT VIV IIOAVIMEPHOI'O 3aBOAHEHIsT
Ha MecTopoxaeHmsax Poccun u crpan TC

LIENb JAHHOIA PABOTbI — MPOAEMOHCTPVUPOBATL HAKOMJEHHBIA MINPOBOW OMbIT BO3MOXHOCTEN 1 NEPEOBbIX
MPAKTVIK NMOMIMMEPHOrO 3ABOAHEHIS ANS BOBJEYEHIS TEXHOMOT AW B NMOMTHOMACLUTABHbIA TEXHOMOMAYECKIIA

NMPOLECC HA MECTOPOXXAEHNAX POCCUW 1 CTPAH TC

PEKITAMA

THE PURPOSE OF THIS WORK IS TO DEMONSTRATE ACCUMULATED INTERNATIONAL EXPERIENCE OF OPPORTUNITIES AND
BEST PRACTICES OF POLYMER FLOODING FOR INVOLVEMENT OF THE TECHNOLOGY INTO THE FULL-SCOPE PROCESS IN

FIELDS OF RUSSIA AND COUNTRIES OF THE CUSTOMS UNION

KUIIOUEBBIE CIIOBA: CUHMEMUHECKULE NOAUMED, TNEXHONO2UA NOAUMEPHO20 3a60THeHUA, Jobbrua Hedmu, KoIPPuyuenm

U3BAEHEHUA Heﬁmu, pmem—tm.

"Om nayku 0o mecmopoxm
Ionumeproe 3aeodnenue 2.0”

MBenecunaHu MpnHa AnekcaHppoBHa,
FeHepanbHbIA AUPEKTOP
00O CH®-BocTok

XumyeHko lNasen Bnagummnposuny,
NHXeHep-He(p TAHUK,

cneyunanucT no TexHn4yeckomy

U KOMMep4YeCKOMY COonpoBOXAeHUro

EOR npoekTos
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BonbLunHCTBO MecTopoxaeHui PO n ctpaH TC HaxoguTes
Ha no3gHen ctagmm pas3padboTkn. 3HadnTeNbHasa gons
3anacoB COCPeOTOHEHA HA 32BOAHEHHBIX MECTOPOXOEHUAX
B HU3KOMPOHMLI@eMbIX nnacTax. [lons 3anacos TsXXenomn
HepTV B 06bemax 406bI4N EXErofHO pacTeT, YTO

B CBOIO o4epenb TpebyeT getansHom npopaboTkm

BOMpoca NPMMEHEHWS TPETUYHbIX METOLOB YBENMYEHMS
HedpTeoTnaun. OOgHUM 13 TakMX METOLOB ABMAETCA
NoSIMMEpPHOE 3aBOJHEHME.

MonnmepHoe 3aBofHeHNE — 3TO npoLecc MPU3NKo-
XMUMMNYECKOIrO BbITECHEHUSI HEDTU HA MOBEPXHOCTb 3a CHeT
CO34aHNsi OTOPOYKM HY>KHOWN BA3KOCTU. Mpn 3TOM CHMXaeTcs
NOABWMXXHOCTb BOAb! B 30HE NMPOABMKEHUS, YTO MPUBOAUT K
yBenn4YeHuto kKoapduumeHTa oxsaTta HeTaHOro nnacra v
yBenu4yeHuto koapduumeHTa HedTeoTaauu.

AhheKTMBHOCTb TEXHONOrMK:

CpepHsasa adpekTMBHOCTbL TexHONormm — 60—80 T
OOMONHUTENBHO A06bLITON HEPTM Ha 1 T 3aKa4aHHOro
nonumMepa.

TexHonorns NoMMEpPHOro 3aBOAHEHNsI NoKa3biBaeT
BbICOKYIO 30(PEeKTMBHOCTb NPY ee peanuaalmm

Ha MECTOPOXAEHUSX C CaMbIiMU Pa3INYHbIMU
XapakTepucTmkamMm no BCemy Mupy oT TpaauLMOHHbIX
HedbTen 00 BbICOKOBA3KUX. HanbonbLuee NnpyMeHeHne
TexHonorus nony4una B CeeepHoi AMepuke.

Oco06eHHOCTN TEXHOJIOrUNn:

TexHonoruns 3aknio4aeTcs B 3akayke BOOHOroO pacTeopa
CUHTETMYECKOro Nnonmmepa — 4atle Bcero Ha 6ase
2HMOHHOIO MonMakpunammaa — ¢ KOHUeHTpaumen

B cpegHeM 0,15%.

Paamep 3aka4vmBaemMon 0TOPOYKM JOSDKEH COCTaBNATb
MUHUMYM 30% NopoBOro o6bema Kosnekropa.

Vcxoas u3 onbiTa BHEAPEHUS NPOEKTOB 6onee Yyem Ha 165
MECTOPOXAEHMAX N0 BCEMY MUPY, Obl COOPMUPOBAHDI
TEXHOOMMYECKME acneKTbl, KOTOPble AOMKHbI ObITb YYTEHbI
B Npouecce NogrotToskn nporpammel OIP.



1. [Mpouyecc NoAroToBKKU, pacTBOPEHUS
N 3aKa4yku NOMMEpPHOro pacTeopa

O6opynoBaHve Ans 3aKaqku JOMKHO UMEeTb GbICTPYIO U
6eCKMCNopoaHY0 METOANKY NOArOTOBKW, PACTBOPEHUS 1
3aKa4ku NnosnMMepHoOro cocTasa B nnacT 6e3 06pas3oBaHus
KOMKOB U «pbIObUX rNas».

[MpucyTcTBUE B pacTBOpe CBOGOAHBLIX paanKanos B
pesynsTate fefiCTBUSA PEOOKC-CUCTEMbI, HANN4Me NOHOB
Xenesa, cepoBOAOPOAA M KUCNopoda NpuBoauT K paspbiBy
cnabbIX CBA3eW B MONMMEpPE, CHUXKEHUIO BA3KOCTU U CPbIBY
NMPOEKTHbIX NoKa3aTenen 3aKaqku.

2. KayecTBO BOApbI

[Mnoxo npoaHanM3MpoBaHHbIN NN HEYHTEHHBIN
MUWHepasnbHbI COCTaB NOATOBAPHOM BOAbI ANA
CMELLUVBaHWA peareHTa, HeCo61I0AeHUS JOrOBOPHbIX
napameTtpos no KBY n ACINO npuBoauT K gecTpykumu,
noTepu BA3KOCTU, HEMPaBWUITbHOMY YYETY KOHLIEHTpaumm
npu npoLecce 3aBOAHEHUS U CPbIBY NpoekTa. Ha atane
NPOEKTUPOBaHMA HEOOXOONM aHanNn3 OENCTBYOLLIEN
cuctembl MNIMO ona BO3MOXHOW YCTaHOBKM CUCTEMBI
BOJOMOArOTOBKM, 6YPEHUS apTE3MAaHCKNX CKBaXKUH U
YCTaHOBKW MMOPOLMKITOHHBIX (OMIBTPOB.

3. MexaHu4yeckas 1 TepMuyeckas
AecTpyKuusa nonvakpunaMmmaa

B xope nabopartopHbIx nccnegoBaHmn He06Xo0aMMo
yunTbIBaTb TEMNEPATYPY NMOPOLAbI KOMNEKTOPA U NPOBOAUTL
TeCTbl Ha CTapeHve peareHTa. 9T0 HE06XO0AMMO BO
n3bexaHne TEPMUYECKON JECTPYKLIMM NONIMMEPHOIO
peareHTa B nnacte. PeareHT [OMkKeH BblaepXaTtb
Temnepartypsbl nnacta ¢ nepekpbitnem 10—15%.

B MOMEHT 3aKayku peareHta Yepes HarHeTaTeslbHble
CKBaXXWMHbI [OMKHO NoA6GUpaThCsi COOTBETCTBYIOLLEE
HacocHoe 060pyaoBaHne BO n3bexaHne MexaHM4ecKoro
paspbiBa NosiMMepHbIX Lienen. o To xe npuynHe
Heo6X0MMO MPOBEPUTL BCE MMEIOLLMECS 3a0BUXKKM

W LWITYyLiepa Ha NMHUM Ha NPegMeT COOTBETCTBUS
pacnosioXXeHUIo U Ha Hanuyne HemcnpaBHocTen. (Mpu
N3MEHEHUN onmamMeTpa OTBEPCTUS HA JIMHUM NPOUCXOOUT
noTeps BA3KOCTM peareHTa).

4. Bbi6op KonnekTopa

[Mpun BbIGOPE MECTOPOXAEHMA U KOMNSIEKTOpa HEO06X0ANMO
NPOBECTM nabopaTopHble TeCTbl Ha afcopoLMIO peareHTa
B opofe, 4Tobbl OLIEHNTL LieniecoobpasHOCTb NPUMEHEHUS
[aHHOW METOOMKW.

5. 3akynopka nop

HecMoTps Ha Kto4eBOM KpUTEPUn cenexkumnm —
nosty4eHne MakcMarbHOW BA3KOCTU NMPU MUHUMASTbHBLIX

KOMITAHWS

KOHLIEHTpaLusix, NoA60p NonnMepa HOMKEH CTPOro
pernaMeHTUpoBaThCs MPOHULIAEMOCTbIO NMOpPOoabl U
pa3mMepoM MOJIEKYITbI MoiMMepa BO M36exaHue 3aKyrnopKu.

6. Nepexog ot HUOKPa k OrP

maBHOM Npo61eMO JAaHHOrO 3Tana ABMSAETCA «LUNTbe
KOCTIOMa» pasHbIMM MacTepamMu.

[ab6bl nsberaTb pUCKM B HECOOTBETCTBUM peareHTa,
060pyLOBaHMUs, NPOrpamMmMbl 3aKa4ek, CpbIB CPOKOB U
T.4., HEO6XOAMMO MO BO3MOXHOCTM BbIGUPATh KOMMaHUo
noapsaYMKa, Cnoco6Hyo OpraHM3oBaTh BCe BUAbl paGoT
nof KJItou.

7. BA3KOCTb He(pTH

MpuxoanTcsa KOHCTATMPOBATh, YTO OTOPaKOBKa MHOMMX
NPOEKTOB MO BA3KOCTU 6e3 JOIHKHOro aHanmsa
pe3ynbLTaToB NPakTUYECKOro NPUMEHeHWs cTana
pacnpocTpaHeHHbIM «peLLeHneM» NpobneMbl BHEAPEHUS
TEXHONOrNM NOSIMMEPHOrO 3aBOAHEHUS.

PeanbHble npoekTbl no mupy: Hypanel 0,4—1,7 cll
(KagzaxctaH), Marmul 90 cl (OmaH), mecTopoxaeHue
Pelican-Lake 1000—7000 cl1 (Kanaga), East Bodo
1500—-2000 cf1, (CLUA), Tambaredjo 500—3000 (CypuHam),
Brintell > 1000 (KaHaga).

Mpu BbIGOPE MECTOPOXAEHUSI HEOGXOAMM AeTasbHbIN
aHanus, obpallleHne K pusxmMmm npouecca u
KOHCYNbTaLmmM crneumannaupoBaHHbIX KOMMIaHWA.

OCHOBHbIe pe3ynbTaThl 3aKoYaTcs B (DOPMUPOBAHIN
CBOJa METOAMYECKMX YKa3aHWUI 1 NepefoBbIX NPaKTUK Ons
peanv3auum NpoeKTa no NofMMepHOMY 3aBOLHEHMIO.

HoBn3Ha paboTbl 3aKNOHaETCsA B NOMYYEHUN AaHHbIX

1 aHanm3e NUIOTHbIX U MOTHOMACLUTA6HbIX MPOEKTOB
3a npegenamv PO ¢ akkyMynsiLmen OCHOBHbIX
TEXHONOrMYECKMX TPEOGOBAHUIN HA MECTOPOXAEHNSAX C
TPYLHOM3BMIEKAEMbIMU U HETPAZAULMOHHBIMW 3anacaMum
VB. YKka3aHHble KpuTepum noMoryT nsbexarb 1 y4ecTb
OCHOBHbIE TpyAHOCTY npu hopmmposaHum atana OlNMP
(ONbITHO-MPOMBILLINIEHHbIX Pab0T) 1 OCYLLIECTBNEHNN
npoeKTa no NoIMMEPHOMY 3aBOAHEHMIO 6e3 cpbiBa
CPOKOB, NULLIHUX KanuTasnbHbIX U OnepaLMoHHbIX 3aTpaT Ha
paspaboTKy.

YyeT Bcex BblLLenepeymncrieHHbIX hakTopoBs, NposefeHne
nabopaTopHbIX UCCe[OBaHUIA, ONMPAIOLLIMXCS

Ha doyHOaMeHTarnbHble 3HaHUS, U HAKOMIEHHbIN
CTaTUCTUYECKUI OMbIT MOMOrYT MOBLICUTL KOSMPULIMEHT
n3eneyeHuns HeTv oT 7 0o 12%.

KEY WORDS: synthetic polymer technology polymer flooding, oil
production, oil recovery factor, reagent.

[4] Neftegaz.RU ~ 61



TEXHOAOI'MI

[TEPEPAGLOTKA
TSCKEAOUM HEDTU

ﬂperc1<0ro MEeCTOPO>KAEHMS C MCIIOAB30BaHMEM
BHEIIIHMX ITOAeM

B CTATBE ONPEJENEHO 0I'ITI/JMAJ'IbHOE COOTHOLLEHWE TAXKENOW 1 NEFKON HE®TEN, NO3BONALLIEE YNYYLINTb 3

GJVI3VIKVO-XVIMVI‘-IECKI{IE CBOWNCTBA CMECH. VCTAHpBJ'IEH ®AKT, 4TO MNP CMELLEHNI IBYX PASHOPOHbIX ©

HE®TEN CYMMAPHbI BbIXO CBET/IbIX ®PAKLIAI YBENTMYMBAETCA HEAQOWTVBHO, 4TO NOATBEPXKOAET 3OOEKT =

CUHEPT3MA. MOCNE AHATIN3A NONYYEHHBIX PE3YILTATOB BbIfIN BbISBMEHLI BO3OEACTBIAA, NO3BONAIOLLNE =

CHU3UTb BA3KOCTb TAXENOW APErCKOM HEDTI, A TAKXKE NOBbICUTL BbIXO[] CBETIbIX ®PAKLIIA

THE ARTICLE DETERMINES AN OPTIMAL RATIO OF HEAVY AND LIGHT OILS ALLOWING IMPROVING OF PHYSICAL AND

CHEMICAL PROPERTIES OF THE MIXTURE. IT WAS REVEALED THAT IN THE PROCESS OF MIXING OF TWO DIFFERENT OILS THE

TOTAL OUTPUT OF LIGHT FRACTIONS INCREASES IN NON-ADDITIVE MANNER, WHICH CONFIRMS A SYNERGISTIC EFFECT.

AFTER ANALYZING THE RESULTS, THE IMPACTS ALLOWING REDUCING OF THE VISCOSITY OF YAREGA HEAVY OIL, AS WELL

AS INCREASING OF THE YIELD OF LIGHT FRACTIONS, HAVE BEEN REVEALED

KJIIOUYEBBIE CJIOBA: manéras m’fmb, ﬁuauqecnue noas, CBY, maznummnoe noae, peoroeu, ﬁusuxo—xuMuueﬁcue c80CINEa,

yﬂbmpﬂj‘e_)/K‘, pﬂsﬁameuue‘

H.K. KoH ApaLuesa, Paspa6oTka 1 0cBoeHUE HETAHBLIX nop6opa onTUMasibHbIX BO3AENCTBUIA

npodpeccop, MeCTOpO)K,ElEHMIZ, cogepxaLimx ONS K2XA0M KOHKPETHOW HedpTu.

3aBepyloLuuii kacheppoit TAKENbIE HETV M NPUPOAHbIE L5t CHUXEHUS (DN3MKO-XUMUHECKMX

«XUMUYECKUe TeXHONOrmu OWUTYMbI, CTABUT Nepef HePTAHUKAMA oo ot [106bIBAEMOil

¥ nepepa6oTka psg Npo6ieM B CBSI3N C OTCYTCTBUEM HedTH Ha MecTOPOXAEHNAX

aHeproHocutenein» HE TONbKO HEO6XOAMMOrO TSKEMON, BbICOKOBSI3KOMN HedTH
060OpYAOBAHMSA ANA UX 100bI4M, MCMONb3YIOT LieNbI psg TEXHOMOMMIA:

A.A. BoiiuoBa, TPaHCMOPTMPOBKN 1 NepepaboTKy, TEPMUYECKYI0, YIIETPA3BYKOBYIO,

AcnupanT HO W OnbITa 3KcnayaTaumm Takmx MarHUTHyto 0GPaBoTKM 1 Apyrue

HauunoHanbHoOro MUHepanbHo- yrnesoAopoaos. MeTOfbl (PU3NYECKOro BO3AENCTBUSA,

CbIpbEeBOro yHMBEpcUTeTa BONbLUMHCTBO Taknx MECTOPOXAEHUA & TakxXe pasbaBneHue NeErkumm

«OpHbIA» HaxogmuTCs B parioHax C HA3KUMM hpakumaMn HePTN Nnu pasnuyHbLIMU
TemnepaTypamu OKpy>KatoLLen pacTtsoputensmm [2].

cpenbl, BEHHOMEP3NbIMU FPYHTaMu 1
Marsnow CTEMEHbIO 06XXNTOCTU.

B naHHol paboTe B KayecTBe
pacTBOPSIOLLEN CPEbI MCTONb30BaNN
Bs3KoCTb TXENbIX HedTen nérkyto HepTb T36YKCKOro

NPV MOHVXXEHUN TemnepaTypbl MecTopoxaeHus TumaHo-lNevopckon
BO3pacTaeT 4o Takom NPOBUHUMKW. [N nHTeHcudmrkauymm
TEMneHu, YTO OHM CTaHOBATCA NpoLEeCcCoB CMELLEHUS N aHanmaa
paHcrnopTabenbHbIMU. BAIVSIHNA BHELLHUX MONen Ha n3MKo-
ABJIHECKME MOTEepU Ha XMMUYecKue CBONCTBA TAXENOM

1€ CTaHOBSATCS CTOJb BENNKM, Siperckor HedpTn NPUMeHAn
epuinHoe obopynoBaHne yNbTPa3ByKOBblE NpeobpasoBarTenu,
a3blBaETCA HEPABOTOCMNOCOBHBIM. CBEpPXBbICOKME 4aCTOTbl U MarHUTHoe
‘TpaHcnopT Nofo6HbIX HedhTel No none NOCTOSAHHOrO M UMMYJIbCHOIrO
TPy6onpoBoaam 6€3 CHUXKEHUS NX XapaKTepos.

BAABKOCTU B ycnoBuax KparHero

B kavecTBe ynsTpa3ByKOBOro
CeBepa HeBO3MOXEH [1].

nany4varens ncnonb3oBanu

Bbi60p afiekBaTHbIX CNoco60B yNbLTPa3ByKOBYH BaHHY C
[06bI4M, TPAHCTIOPTUPOBKN U LMpOBbLIM yrpaBieHnemM u
—__NepepaboTKn TSXENbIX HedpTen cuctemon Harpesa NJ1100-4. B

i

OCTaTKOB TpebyeT AeTasibHoro KOPMYC BaHHbI 6b1510 BMOHTMPOBAHO
HUS X XapaKTEPUCTUK. LecTb npeobpazoBartenemn no
| 600 BT, c NOMOLLbIO KOTOPbIX B
BOJE BO3HUKAET yNbTpasByKoBas
KaBuTaums. MNpobbl o6pabaTbiBanmcb
3, C LleNnbio B Te4yeHne 25 MUH.



PWC. 1. 3aBucumocts napametpa P-value 0T KOHLEHTPALMN APErcKoil HedpTy
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OnbITbl O MUKPOBOSTHOBOW 06paboTke
TSKENON HEPTU N €€ CMecu C NETrKomn
npoBefeHbl B MUKPOBOSTHOBOW Neyn
Elenberg BbIxogHOW MOLLHOCTLIO 600
BT npn MHTEHCMBHOM LMPKyNaumnm
BOo3gyxa B cucteme. O6pasupbl
noaBseprann MMKPOBOTHOBOMY
n3nyyveHunto B TedeHne 5 muH. Cnegyet
OTMETUTb, 4TO NPU UCMONb30BaHNN
CBY 1 Y3 Henb3§ UCKMIo4UTb
JOMOSHUTENbHOE BMSHNE Harpesa Ha
HeTb.

McTo4HMKaMn NOCTOAHHOIO
MarHWTHOrO MonsA A5 NPOBEAeHUs
3KCMepUMeHTanbHbIX UCCNeaoBaHN
CMY>XWIN NOCTOSIHHbIE HEOOVMMOBbIE
marHutel (NdFeB), obnagatowne
60nbLUEN MAarHUTHOW CUITON, YeM
heppuToBblE MarHuThbl (B 8—10 pas
ahpekTmBHEE theppuTa).

[Ons o6ny4eHus HedpTn

UMMYNbCHBIM MarHUTHLIM MOnemM
npuMeHsnu yctaHosky MJ1100-30,
npenHasHadYeHHyo Ons BO3OeNCTBIUS
Ha pasnu4Hble MaTepuarns,
rnomMeLaemMble B MHAYKTOP. YCTaHOBKa
MOXET ObITb MCMONb30BaHa Ans
HamarHu4vMBaHus HedpTerasoBoro
060pynoBaHus (CTanbHas apmarypa
Tpy6ONpPOBOAOB, U T.M.); ANS
065y4eHUs MarHUTHbIM MoneM
HeddTV 1 HEPTENPOLYKTOB; ANA

N3MEHEHUS PEONOrnMYeCcKmX CBOMCTB
HeOTENPOAYKTOB.

JononHuTenbHbIM METOLOM
BO3OeNCTBUS 6bINI0 pasbaBneHne
TSXKENOWM BbICOKOBA3KOM HEDTH
(nnoTHocTb 946 Kr/M3, BA3KOCTb
650 mm2/c npun 40°C) Aperckoro
MEeCTOPOXAEHMUS NErkon Ta6YKCKOM
HedTbio (MOTHOCTbL 848 Kr/m?®,
BA3KoCTb 2,1 Mm?/c npu 40°C),
[o6biBaemMor Takxe B TMaHo-
[Meyopckom pervoHe.

Mpwn onpepeneHn napameTpoB
cTtabunbHocTK (puc. 1) cmeLleHns
HedTen TaBYKCKOro n Aperckoro
MEeCTOPOXAEHUIN 6bISIO BbISIBIIEHO,
YTO BCE MCCreayemble CMecH (C
warom B 1% mac.) obnagaroT
BbICOKMM 3Ha4yeHnem P-value (>3), HO
Hanbonee onTUMasnbHbIMWN ABAAKOTCA
CMECU C KOHLEeHTpaumen Taxeénom
HepTn 6onee 7% BBUAY OTCYTCTBUSA
Pe3KMX CKa4YKOB B MokasaTtensx
CTabUNbHOCTMW.

CnepnyeT OTMETUTb, HTO Nokasaresib
CTabunbHOCTU CMECEN BblILLE, YEM Y
0TAesSIbHO B3ATOW HEITW.

Taknm 06pa3om, B HACTOsILLIEN paboTe
ONnsi NPUroToBNeHUs npo6 6b1nu
BblOpaHbl CregytoLLme MaccoBble
Ccofep>XaHns Sperckon HepTn B cMecu

TEXHOAOI'MN

C TaOYKCKOWN, %: 8+92, 24 +76,
50+ 50 cOOTBETCTBEHHO U HEDTU
B YMCTOM BUZE.

[Non BNUSIHMEM BHELLHUX BO3OENCTBUM
He TONMbKO B MHAVBUAYaNbHbIX
COeNHEHNAX, MONEKYNAPHbIX
pacTtBopax, HO U B OUCNEPCHbIX
cucTeMax NpoucxonsT ha3oBble
nepexofpl (Hanpumep, pacTBopeHue
W aCCOLIMMPOBAHKE).

[ns TOoro 4To6bI yNpasnsTh
npoweccamMu pa3oBbIX NEPEXOLOB,
Heo6XoaMMO 3HaTb NoBeaeHue
KOMMOHEHTOB HE(DTSAHbLIX CUCTEM
MHOMBUAOYaNbHbIX COEAVHEHWN,
MONEKYIAPHbIX PACTBOPOB U
OUCMNEPCHbIX CUCTEM MPU UX
B3aMMOLENCTBUN.

my6uHa 1 ckopoCTb NpPoTEKaHWs
hr3MYEeCKMX NPOLIECCOB 3aBUCUT OT
COCTOSIHMSI PABHOBECUS CUCTEMbI

W perynupyeTcs napameTpamu
npouecca (Temneparypa, gaBfeHvne
1 np.). XapakTepHOn 0CO6EHHOCTbLIO
hr3MHECKMX NMPOLIECCOB ABNAETCA
HEN3MEHHOCTb COCTaBa UCXOQHbIX

N KOHEYHbIX NPOJYKTOB B CUCTEME
B LIESTOM, XOTS1 CBOMCTBA HEPTAHBIX
OMCNEPCHbIX CUCTEM MOTYT
CYLLIeCTBEHHO U3MeHATLCA [3].

Taknm 06pa3om, Npu NonbITKE
peanusaumm XMMUHYECKUX ABEHUN
BCE uccrnegyemMble CMecu 6binu
06paboTaHbl YeTbIpbMS BUAAMMU
hun3n4ecKnx nomnewn: ynsTpassyk,
CBY4, marHuTHOE nose NoCTOSAHHOro
1 umnynscHoro Tunos. Cnenyet
OTMETUTb, 4TO MoLLHOCTM (600 BT)
yNbTPa3ByKOBOW YCTAHOBKMN He
XBaTUIIO AN1A U3MEHeHUs PU3MKo-
XMMUYECKUX CBOMCTB TSHXKENON
Aperckon HedpTu.

B pesynerate nccnepgosaHuin
YCTaHOBJIEHO, YTO NPU MCMOSb30BaHUN
BHELLIHUX NOJen KuHemaTmnyeckas
BA3KOCTb UCXOAHbIX HEPTEN MeHseTCs
(puc. 2, 3).

PIC. 2. NameHeHne KuHeMATU4ECKON BASKOCTY APErCKOIA (a) M 3anaHO-TIBYKCKOIA (6) HedhTell B peaynbTare BO3EACTBMIA
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PWC. 3. N3meHeHe KnHeMaTU4eCKon BASKOCTI CMeCei APErcKOil v 3anaaH0-TI6YKCKON HEqOTI B PesyrbTare BO3AEACTBMIA

60 a 20
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0 Lo MarnuTHoe 0 Lo
06paboTku CBY Wnmnynbc v3 none 06paboTku
14 .
12
E 10
& 8
s 6 a—50+50%:;
e 4 6 — 24+76%;
o
9 B-8+92%
COOTBETCTBEHHO
" o CBY  Umnymc ~ y3  Marwuthoe
06paboTku none

Ha Tsxényto siperckyto HedpTb ocoboe
BMMSIHME OKa3asio MarHWTHOe none,
NMOHWN3MB 3HAa4YeHNe BA3KOCTU MOYTH B
2 pasa. Ha nérkov Ta6ykckon HedpTun
N cMecsIX HedpTel hmnanyeckune rnons
Janu obpatHbI 3PdEKT, yBENMImB
nokasarenu. MNMpsamor o603HaqeHa
BA3KOCTb CMECH, Nony4eHHas
pacyétom.

Cnepnyowmm atanom 661510
onpefeneHvie BAMSHWUS nonem

Ha BbIXO[, CBETNbIX hpakuui
ncenegyemblx HedTel 1 nx cmecem
(puc. 4—5). B pesynbsrate nmeem, 4To
BHeLLHee BO3AENCTBME OTpULLaTENbHO
BMUSAIET Ha APErckyro HedTb U
NOMOXUTENBHO Ha TAOYKCKY HETb K
NX CMecw.

[MpsmMor nuHMeNn 0603HaYeHb!
pac4éTHble 3Ha4eHUs Bbixoaa NErkmx
pakumii. Cnenyet OTMETUTb, YTO

NpY CMELLEHNN ABYX PA3HOPOAHBIX
HedTen nposBnseTcs addexT
CMHepruama, T.e. CyMMapHoe
JencTeure AByx 1 6onee hakTopos
npesbILIAET BO3AENCTBUE

KaXKgoro no oTAenbHOCTU Uin
cpegHeapudMeTNYecKoe afaMT1BHOE
BO3fencTeume. Tak, Npy paspeneHnm
cmecen 8—92% 1 50-50%
SIPErckom 1 Ta6YKCKon HedpTemn
haKTUYECKUI BbIXOL CBETIbIX
hpaKkumi OTNINYAETCA OT 3HAYEHUNA,
MONy4eHHbIX PACHETHLIM METOA0M
(npamas nuHWsA). 3To 06BACHAETCH
3KCTPEMAIIbHbIM CHKEHNEM
3HEeprum akTmeaumm MoneKkyn nnm
3HEeprven MexXmMoneKynsapHoro
B3aUMOJEWNCTBUA B FPaHNYHOM CIloe,
4TO, B CBOO O4epedb, NPMBOAUT

K CHUXKEHUIO SHeprum ha3osoro
nepexofa (3HTanbnus ncnapeHus)

1 TemnepaTypbl Ha4ana KuneHns

CBY

v3 MaruutHoe

Wmnynsc none

CMeCK B OMTUManbHOM COOTHOLLIEHNM
(No cpaBHEHWMIO C UCXOAHBIMM
komnoHeHTamu) [4]. Ho oco6oe
BHUMaHWe cregyeT yoenuTb BASHUIO
yneTpassykosor n CBY o6paboTkam
cmecu 8% aperckom HedpTu +

92% T36YKCKOM HeddTH, KOTOpble
NO3BONNIIM YBESIMYUTL BbIXOL CBETIIbIX
dpakumii Ha 6% (cm. puc. 5B).

CnegyeTt OTMeTUTb, H4TO TemMneparypa
pasnoxeHuns (puc. 6) 4aHHOM cMecun
npu CBY o6paboTke cocTasuna
369°C, B TO Bpems kak npwu
yneTpassyke — 365°C.

Tak Kak no pernameHTy Temnepatypa
HM3a OCHOBHOW PEeKTUMKALIMOHHOM
KOJIOHHbI cocTaBnsieT He 6onee 365°C,
TO Lenecoobpa3Ho peKoMeH[oBaTb

K MCMOb30BaHUIO UIMEHHO
yNbLTPa3ByKOBYIO 06paboTKYy.

Onsa yTO4HEHWS NOMYyYEHHbIX
pe3ynsTatoB 6bi1 ONpefenéx

KO3 PULMNEHT CBETOMOrSIOLLIEHUS.
Tak, npyn CBY BozgelicTeum Ha 100-
1 50%-10 KOHLEHTPALIMIO SPEFCKOWN
HeddT B CMecu KO3a(huLMeHT
CBETOMOIJIOLLEHNSA BbILLE, HEXENN
npv Opyrux Bugax o6paboTok

(puc. 7). 310 O3HA4aEeT, 4TO NMpu
3TOM YMEHbLLAETCH PacTBOPUMOCTb
acanbTEHOB 3a CHET yCUINeHUs
npotiecca nx accoumanum,
YKPYMHEHMS pa3MepoB HacTuy u
BblOeneHuns B TBEpAyIO aay.

PIC. 4. N3meHeHue BbIxoga CBETbIX (hPAKLIAA APETCKOI (a) 1 3anagHO-TIBYKCKON (6) HepTeil B peaynbTare BO3ALHCTBUN
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PWC. 5. N3meHeHue BbIxofa CBETbIX (PAKLIAA CMECI SPErCKO 11 3anafHO-TaBYKCKOIl HechTH B peaynbTaTe BO3AeNCTBHIA
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Bbixop cBeTnbix hpakumi, %

61
60
59
58

oﬁpaﬁonm Wmnynsc

MaruutHoe

a-50+50%; 6 —24+76%; B—8+92% COOTBETCTBEHHO

B cmecu HedpTelt 8—92% nonyyeHHble
3HayeHns KoadprumeHTa npm
yNbTPa3ByKoOBOW 06paboTke

HVXXe ocTasbHbIX (puc. 8), 4To
nogpasymMeBaeT U3MeHeHne
CTPYKTYpbI acansTeHOB, Aenas ux
6oree N1erkopacTBOPUMbIMMU.

Mpu yBENMYEeHUN KOHLETpaLmm
T9OYKCKOM HEDTUN B CMECU 4acTUYHO
paspyLlaeTcs cofibBaTHas 060504Ka,
NPONCXOQNT €€ YMEHbLLEHME U
JOVCneprupoBaHne sppa vacTumy,
ancnepcHom casbl HedhTAHOM
ONCNEPCHOM CUCTEMBI.

KoahdumumeHT ceeTonornoLleHns
CBMOETENLCTBYET O pas3Mepax HacTull
avcrnepcHor hasbl (acansTeHoB),
OKPY>XEHHbIX COSIbBaTHbIMU
0605104KaMu (CMofiaMm), KOTopble
06pasytoT CIOXHbIE CTPYKTYPHbIE
efuHUUbl. Ha gaHHbIn napameTp
BIIMSIOT KOHLIEHTpaLmMs YacTuLl
OVCrepCroHHOM hasbl 1
pacTBopsitoLLas cuna QUCNepCMoHHON
cpenbl. CnepyeTt OTMETUTB, HTO
KOHLIEHTpauus B nccrnenoBaHusax 6bina
ofVHaKoBa.

[Mpn BO3OENCTBUM yNbTPasByKa
06pasyoTcs HacTulbl 6onee Menkue
MO CPaBHEHMIO C YacTmLamu,
o6pasyoLmMncs nog AencTenem
apyrux omanyeckux nonen. MexaHnam
3aKiYaeTcs B BO3OAENCTBUM
pasbaButens (NErkon Ta6yKCcKom
HedTM) Ha CONbBATHYI 0O0MOYKY

none
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=8 Ho MaruutHoe
06paboTku CBY Wmnynec v3 none
PIC. 6. 3meHeHne Temnepatypbl pasnoxeHnsa CMecH APErcKoil u
3anafHo-Tabykckon HedTn (8—92%) B pesynbrare BO3AENCTBUN
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PUC. 7. 3asncumocts KoadduLmeHTa CBETONOMOLLEHNA APErcKoi (a) U eé 50%-1i cmecn
C 3anafHo-TabYKCKON (6) HedhTeid OT UCMOb3YEMOr0 BHELUHEr0 BO3AECTBMUSA

14000 | |

12000 1-CBY;

10000 f\ 1 2 — 663 BO3[ENCTBMS;
H \/ 3 — yNbTPa3ByKOBOE BO3AEINCTBYE;
>. 8000 4,5 —06paboTka NOCTOSHHbLIM
E: \ 2,3,4,5 11 NEPEMEHHBIM MarHUTHbIMU
£ 6000 NoNsiMI COOTBETCTBEHHO
=
= 4000

p
2000 %
0 “MW
325 425 525 625 725 825 925

[INuHa BOJHbBI, HM

PUC. 8. 3asucumoctb koadhduumenTa cBETONOMOLLEHNA cMeck (8% Aperckas + 92% Ta6yKCKoil

HedbTen) OT PU3MYECKMX Nonei

8000 I I I

7000 _k 1-CBY;

6000 2 — 6e3 BO3/EICTBS;
5 5000 \ 2 3 — yNbTPasBYKOBOE BO3MENCTBME;
:_. \\ 1,4,5 4,5 - 06pa6oTKa NOCTOAHHbLIM
= 4000 \ 3 1 NepeMeHHbIM MarHUTHbIMU
= 3000 nosisiM COOTBETCTBEHHO
(]
* 2000 ,

1000 .

0
325 425 525 625 725 825 925

[INuHa BOJHbBI, HM
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TEXHOAOI'MN

PWC. 9. Cnoco6 noaroToBKku TAXENOI APErcKoil Hed T K nepepacoTke

Tabykckas
He(pTb

CIIOXHOW CTPYKTYPHOW eanHULbI
(CCE), koTopasi npu KOHLEeHTpaumm
8% TKENOM N 92% nérkon
HepTen cXxmMaeTcs UM YacTUYHO
pacTtBopsieTcs, a sgpa Yactuy CCE
avcneprupytoTt fo 6onee Menkmnx
pa3mMepoB Nod BO3LeNCTBUEM
BHeLuHero nons. CBeToBOMY MOTOKY
fierye npowith 4Yepes Menkme
4acTuLpl, YEM Yepes KpYrHbIe.
Taknm 06pa3om, NonyyeHHas
cucTema BfsieTcs HeYCTONYMBON.
[Mop TEpPMUHOM «HEYyCTOMHYMBOCTb»
(cnNOCOBHOCTL K arperMpoBaHmio

1 0es3arperMpoBaHnio) MOHNUMaroT
cnocobHocTb CCE K M3MeHeHuto
paguyca YacTuy nog AencTBMEM
BHELLHWX CUJ1.

[Mpu nccneposaHun N3MeHeHUs
ONHaMN4ECKOM BA3KOCTU HedpTen
6bI10 BbISIBIEHO pasnn4yHoe
noesefeHne AMHaMmn4eckom BA3KOCTU
APErckom n Ta6yKCKom HedTewn,
KOTOpPOE 06BACHAETCH NX Pa3NNYHbIM
KOMTMOHEHTHbLIM COCTaBOM U
CTPOEHMEM HaAMONEKYNAPHbIX
CTPYKTYyp (acchansteHoB, CMOM U
TBEPAbIX NapadurHoB).

B cny4ae HedbTU HAperckoro
MeCTOpOXAeHNA OTHOLLIeHNe

CMOJ K CyMMe napaduHOB 1
achansTeHoB paBHo 5,7, T.e.
npeobnapgaet KoarynsaumoHHas
CTPYKTypa, 06pa3oBaHHas 13 4acTull
acanbTeHOB, OKPY>XXEHHas cMonamMu
1 NOMLMKIINYECKOM apoOMaTUKOW.

B cnyyae 1a6ykckon HedpTH
COOTHOLLIEHME CMOJ K CYyMME
napagvHoB 1 acansTeHoB paBHO
1,96. CogepxaHve napacpumHoB

B 10 pa3 6onbLue, 4TO 03Ha4YaeT
o6pasoBaHne KpUCTanNIM4eckom
CTPYKTYpPbl U3 TBEPAbIX NapadnHOBbIX
YrneBogopoaoB, KOTopas npu
yBENMYEHMN CKOPOCTU caBura
YNPOYHAETCHA U 3TO NPUBOONT K
YBEJTMYEHMIO BA3KOCTU CUCTEMBI.

B cny4ae HebTAHbLIX cMecen
obpasyeTcsa cMeLlaHHas
CTPYKTYpa, NnpeacTaBrneHHas B
BMAE KOArynsuMoHHON CTPYKTYpbI

¢ hparmeHTaMm napadmHOBbIX
yrneBsogoponos, H4To noaTBepxaaeT
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He(hTb

BO3pacTaHue BA3KOCTU Npu
yBENUYEeHUM cofepXXaHns TOOYKCKON
HedbTn oT 0 o 50%.

CnoxHas CTpyKTypHas egnHuua B
OVCMepCcuoHHOM cpefe obnapaet
onpenenéHHon MexaHn4eckomn
MPOYHOCTBIO Y CNOCOBHOCTHLIO
COMPOTMBIEHUS K PACCITOEHNIO

Ha dhasbl nog AencTenem cun
TshxecTw. of BAMSHMEM BHELLHMX
cun CCE n3meHsieT cBoto hopmy —
fecbopmupyetcs. BHyTpeHHWe cunbl
yMpyrocTu, CTPEMSALLMECS BEPHYTb
CCE nepBoHavasnbHyto opmy,
06ycnaBnmBaloT €€ MexaHN4ecKyto
NMPOYHOCTb.

Mo mepe nepexopa nepenyHbix CCE
BO BTOPUYHbIE N (HOPMMPOBAHUS B
HepTAHbIX AMCMNEPCHBbIX CUCTEMAXx
(HOC) pewéTkn nnn kapkaca
HenpepbIBHO N3MEHSIIOTCS CTPYKTYPHO-
MexaHMYeCKMe CBOMCTBa CUCTEMbI [5].

Ha nepBom aTane npu chopMmnpoBaHmnm
nepeunyHbix CCE ToncTble conbBaTtHble
060/104KM U MOSIEKYNSAPHbLIA pacTBOpP
obycnasnueatoT ceorctea HOC:
CPaBHUTENBHO HU3KYIO MEXAHUYECKYIO
NPOYHOCTb, CTPYKTYPHYIO BA3KOCTD,
BbICOKYIO YCTOMYMBOCTb NPOTUB
paccrnoeHus.

ConbBaTtHble COU 1 MOMEKYAPHBIN
pacteop HOC wrpatoT posnb
CMa304HbIX CIOEB U OnpeaenstoT
BMecTe ¢ TeM noasmxHocTb CCE,
nnacTMyHOCTb 1 nondy4vects HOC
Jaxke Npv camblX MasnbIX HAMPSHKEHNSX
casura. MegneHHo passusaroLmecs

1 cnagaroLume nocrne pasrpysku
obpaTtumble aedopmanmm cosura
xapakTepHbl He ans CCE, a ans
06pa3oBaHHON MU PELLETKN UK
Kapkaca ¢ TOHKMMW Mpocoikamm
cpefdbl MO y4acTkam KOHTakTa. Takume
CTPYKTYpbl 061aAa0T TUKCOTPOMHbLIMU
CBOMCTBaMMU, T.e. CNOCOBHbI K
06paTMMOMy BOCCTaHOBIEHMIO Nocre
MexaHM4ecKoro paspyLueHus [6].

AccpanbTeHsbl, aacopbupysack Ha
pébpax n BepLuInMHax napauHOBbIX
CTPYKTYpP, He OarT UM cnvnatbes
ans 06pa3oBaHnsa KpUcTanin4eckom
peLwéTtkn. Ho npu yBenuyeHuu
CKOPOCTW cABWra NnponcxoauT

nepemMeLUMBaHve, B peaynbraTe
HabnpaeTca CTPyKTypoobpasoBaHue
3a CYET yBENNYEHUs Yncna
3(PHEKTUBHBIX CTPYKTYP, MPUBOAALLNX
K 06pa30BaHNIO eAMHOM CTPYKTYpbI,
NPOHM3aHHOM acdanbTeHamMu.

®dopmumposaHne n3 CCE cnnoLuHom
NPOCTPaHCTBEHHON CETKMN 1NN
KapKaca MOXeT NponCXoanTb 3a CHET
cnn U3NYECKOrO NN XMMUHECKOMO
B3aMMOZENCTBUSA, NPUBOAALLErO K
06pasz3oBaHnIo edMHOro MoHonuTa [5].

Takum o6pasom, 3Has
COOTHOLLEHNSI KOMMOHEHTOB B
CIIOXXHOW CTPYKTYPHOW efuHuLe,
YCTONYMBOCTb N CTPYKTYPHO-
MEXaHN4YeCKyto NPOYHOCTb
HedTAHbIX ANCMEPCHbBIX CUCTEM,
MOXHO yrnpaBnsaTb npoueccamm
hopMUPOBAHMSA HAAMONEKYNAPHbIX
CTPYKTYP 1 COMbBAaTHbIX
0601104€eK MpuY NPOMBbILLISIEHHOMN
peanusaumm TEXHONOrMYECKNX
npoLeccoB B HEPTAHOM U
HepTenepepabaTtbiBatoLLEN
NPOMBILLUIEHHOCTMU.

Ha ocHoBaHMM NpoBeAEHHbIX
nccnenoBaHnin 6bina npeanoxeHa
cxema MOAroTOBKM THXENOM APErckom
HedpTM K nepepaboTke (puc. 9).

Aperckasn HepTb ob6pabaTbiBaeTcs
MarHWTHbIM MOMEM AN CHUXEHWS
BA3KOCTM 1 3aTeM CMELLNBAETCS C
HeTbio TAOYKCKOro MECTOPOXAEHUS.
CwMeLLeHre NPoMCXoanT NOCpeacTBOM
yNbTPa3ByKOBOW 06paboTKu,
No3BONSAIOLLEN MHTEHCUPULMPOBATL
npoLecc pacTBOPEHUs Pa3HOPOOHbIX
HedpTen opyr B gpyre 3a CHET
YMEHbLLEHWS TOMNLLMHBI CONbBATHbIX
obonoyek. [lanee nony4eHHas

CMeCb NoCTynaeT Ha NePBUYHYIO
nepepaboTky. Pe3ynsraTtom sBnseTcs
CHUXXEHMNE BA3KOCTU TSXKENOM HeddTH
B 2 pasa 1 yBenunyeHune Bbixoaa
cBeTnbIX opakumim Ha 6%.

Jlnteparypa

1. Xyviko [1.B. PaspaboTka npuHumnmos ynpasieHns
PEOosIornYeckUMU CBONCTBAMY aHOMASTbHbIX HEQTEH:
[c. Ha conckanne y4. CT. 4.T.H. — YxTa, 2003.

2. Epwos M.A. CHuxeHne BASKOCTH HeQT METOA0M
rUAPOANHAMNYECKOI KaBuTauun: nc. Ha conckanme
4. CT. K.T.H. — M., 2011.

3. CroHseB 3.1. Quanko-xummyeckas mexaHmka
HeghTel n 0CHOBbI MHTEHCUUKALIMN TPOLIECCOB UX
nepepabotku: Y4ebHoe nocobue. — M., 1979. — 94 c.

4. Borwoukwii C.C. Kypc konnongHoii xumun. M13g. 2-e,
nepepab. n gon. — M.: Xumus, 1975. - 512 c.

5. Cronses 3., Caghuesa P.3., CroHseB P.3. HeghTsiHbie
aucnepcHbie cuctembl. — M.: Xumus, 1990. — 226 c.

6. baryesa U.10., laiine A.A. Xumus Heghtn. — 1.
Xumus, 1984. — 360 c.

KEY WORDS: heavy oil, field, microwave,
magnetic field, rheology, physico-chemical
properties, ultrasound, dilution.



PHIHOK

CAAHILIEBDLIV T'A3:

eCcTb Al OyAyIIlee?

B CTATbE NPVBEAEH KPATKII OB30P CUTYALIN C PASBEKON 11 AOBbIYEI CIIAHLIEBOTO FA3A B CLUA, KITAE,
OPAHLNI, NONbLLE, YKPAHE, POCCW. ABTOP NPEACTABWIT OJAHHBIE MO 3AMACAM 11 OBbIYE C/TAHLIEBOTO TA3A,

OAET MPOrHO3 M0 NEPCMNEKTWBE [06bI4YM B BYOYLLEM

ARTICLE CONTAINS A BRIEF OVERVIEW OF THE SITUATION WITH SHALE GAS EXPLORATION AND PRODUCTION IN THE
USA, CHINA, FRANCE, POLAND, UKRAINE AND RUSSIA. THE AUTHOR PROVIDES DATA ON SHALE GAS RESERVES AND

PRODUCTION AND MAKES A FORECAST FOR PRODUCTION PROSPECTS IN THE FUTURE

KUIIOUEBBIE CIIOBA: caanuesviii eas, 3anacsl, npoznos, dobeiua.

TpeTbak AnekcaHpp
fiAkoBneBun\,

AOKTOP TEXHUYECKUX HaYK,
npocheccop, akagemuk PAEH,
3aBepylowmn Kacpeapon
«HedbTerazosble TeXHMKa

N TEXHONOrnmn»
HOxHo-Poccuickoro
rocypapcTBeHHOro
NOJNIMTEXHMYECKOTO YHUBEpPCUTETa
M. M.W. NMnatoBa

OpgHUM 13 Hambonee NepcrneKkTUBHbIX
NCTOYHUKOB SHEPIUU ABNSETCA
cnaHuesbiv ras. o gaHHbIM
MAIATE ero 3anacbl B pa3BuTbIX
ctpaH (CLUA, Poccun, ABcTpanum

1 gpyrux) coctaenstot 6onee 200
TpnH M3 Onupasce Ha NpUBELEHHbIe
JaHHble Mo 3aracam CriaHLeBoro
rasa u CyLLecTBYIOLLME B HacTosILLee
BpeMms LieHbl Ha ra30BOM PbIHKeE,

a TakXXe Ha passefaHHble 3anacshl
«06bIYHOr0» rasda 1 pocT NoTpebneHns

~ rasa B Mype, CTOUT BHUMATemNbHO
- U3yYUTb MEPCMEKTMBbI Pa3paboTKM 1
- OCBOEHVS JaHHOrO SHEPreTUHECKOrO

TOMAMBA. A y4UTLIBAS OFPOMHbIE

- TUIOLaAn pacnpocTpaHeHus FopHbIX

nopog, cogepXallmx craHLueBbIv ras,
BOMPOC NMPUMEHEHUS ero JOCTATO4YHO
aKTyarnbHbI/ HA CErOAHALLHUA OEHb.

B nocnegHve rogbl croBa «CnaHLeBbIiA
ras» 3amesibkanu BHOBb B MUPOBbLIX U
poccuiickux CMW. Ton 3aganu CLLA
CO CBOEW «CnaHLEeBOW PeBOMOLMNEN».
Peakuunn n ananutuyeckme o630psbl
NPOTMBOMOMOXHbIE: OT BOCTOPXKEHHbIX
00 KpanHe HeraTtuBHbIX.

VIK 622.691:005.21

[MepBas kKoMMepyeckas razosas
CKBaXVHa B CraHLueBbIX nnacrax
6bina npodypeHa B CLLUA B 1821 rogy
Yunesimom Xaptom Bo ®pefoHuu,
Heto-Vlopk, KoTopblit cunTaeTcs B
CLUA «OTLOM NPUPOAHOro rasa».
MHuupnatopamn maclutabHoro
NPOV3BOACTBA CNaHLEBoro rasa B
CLUA saenstotcsa xopoxk @. Mutyenn
n Towm J1. Yopa. MacwtabHoe
NPOMBILLIEHHOE MPON3BOACTBO
CraHLeBoro rasa 6b110 Ha4aTto
komnaHuel Devon Energy B CLUA B
Ha4ane 2000-x rogos.

B HacTosLee Bpems KpynHenLve
MVPOBbIE TOM/IMBHbIE KOMMAHUN
notpatunu $21 mnpa Ha akTUBbI,
KOTOPbIE CBSI3aHbI C [OObIYEN
CrnaHueBoro rasa. Hekotopble
KOMMEHTATOPbI BbICKa3biBasu
MHEHWE, Y4TO aXMOoTax BOKPYr
CMaHLEeBOro rasa, MMeHyeMmbli
«CMaHLEeBOW PeBONOLMEN», —
pesynbraTt PeknaMHO KammnaHuu,
BOOXHOBJIEHHOW PAOOM
9HEPreTUHECKNX KOMMaHUM,
BJIOXKMBLUMX 3HAYUTENbHbIE CPEACTBA



PHIHOK

B NPOEKTbI N0 A06blYe CNaHLeBoro
rasa u Hy>[atoLLIMXCA B NPUTOKE
OOMONHUTENbHBIX CyMM. Kak 6bl TO HK
6bIN0, NOCcne NOSBAEHMS CNaHLEBOro
rasa Ha MMPOBOM PbIHKE LieHbl Ha ras
cTanv nagarthb.

Ha naHHbIM MOMEHT nobblya
CNaHueBOro rasa npomn3BoanuTcs Ha
cemu mectopoxaeHusi B CLLA n Ha
OBYyX MecTopoxaeHusx B Kanage.
Mo nporHody MexayHapogHoro
9HEpPreTMHECKOro areHTCTBea,
no6blva cnaHuesoro rasa B CLLIA

k 2030 ropy 6yneT He 6onee 150
MIpg KyboMeTpoB B rof, a B Mvpe

K 2018 rogy moxeT coctaBuTb 180
mMnpa ky6omeTpos B rof. CLUA B
2009 rogy po6binu 593,4 mnpg M3
rasa u Bnepsble o6oLunm Poccuio

no o6bemy [o6bl4n. Bo MHOromM 370
cTano 6narogaps pocTy 4o6bl4n
cnaHueBoro rasa. Ycnexu B go6blye
HETPaaMLIMOHHOIO rasa, a Takxe
CHVDKEHME Crpoca Ha 3HEPropecypchbl
CTaBWT MO COMHEHWE NePCreKTMBbI
nocTaBok Ha pbIHKM CLUA cxXuxeHHOro
npupogHoro rasa. fobebiya
cnaHuesoro rasa B CLLA okazana
HeraTMBHOE BIIUSIHUE Ha PbIHOYHOE
nonoxexue «Fasnpoma». B 2012
rogy 6bI510 3aMOPOXXEHO OCBOEHME
LLITOKMaHOBCKOro MeCTOPOXAEHUS B
BapeHLeBOM MOpe, Tak Kak JOObITbIn
ras npegnonaranocb nocTasnaTb B
CLUA. JaHHasa TeXHONOrnst HAHOCUT
KOJloCCarnbHbIA Bpe OKpy>XatoLLei
cpepe. HesaBucumble akonoru
noacuynTanu, 4To NPUMEHSEMbIN MpK
6ypeHun pacTBop coaepXuT 6ornee
cTa HaMMEeHOBaHWI XMMUKaTOB:
WHIMOBUTOPbI KOPPO3UW, 3arycTUTesnu,
KUCNOTbI, 6roLmMabl, UHIMOUTOPBI,
reneo6pasoBarenu. [ecaTkm TOHH
pacTBopa U3 COTEH XMMMKaTOB
CMeLLMBAaKTCH C FPYHTOBbLIMW BOAaMu
1 BbI3bIBAOT LUMPOYANLLINIA CMIEKTP
HEMPOrHO3MpPYyEeMbIX HEraTUBHbIX
nocnenctesuii. MNMpu 3TOM pasHble
HeTAHbIE KOMMaHWW UCNOMb3YOT
pasnuyHbie COCTaBbl pacTeopa.
OnacHocTb NpeacTaBnseT He
TOJSIbKO pacTBOp cam Mo cebe, HO U
COeNHEHNs, KOTOpble MOAHMMAIOTCH
n3-rnop, 3emMnu B pesynsraTe
rugpopaspsisa. B mectax fobbium
HabnroaaeTcss MOp XMUBOTHbIX,

NTUL, pbibbl, KUNSALWME PyybU C
MeTaHOM. A00BUTbIE MPOAYKThI
nonagaroT B MUTLEBYHO BOAY U
BO34yX. Y amepuKaHueB, KOTOPbIM
«MOCHACTNNBUIOCH» XUTb NOBNN30CTH
OT 6YpOBbIX CKBaXWH, HabnogaTcs
rofioBHbIe 60K, MOTEPU CO3HAHMS,
acTMa, OTpaB/ieHusl, pakoBble
3a6051eBaHns U MHOTrvMe gpyrue
6one3Hun. OTpaBneHHas NUTbLEBas
BOJa CTAHOBUTCA HEMPUIrO4HOM
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OJ19 MATbS U MOXET UMETb LBET OT
06bI4YHOIO [0 YEPHOTO.

OTtcyTcTBUE ONpPEeneneHHbIX
TEXHOS0rnn, 060pyaoBaHUs,
[OpOoroBM3Ha nepepaboTKu,
UMetoLLMEeCs pa3BefaHHble
MECTOPOXAEHNS TPaANLIMOHHBIX
YrNeBOJOPOAOB 3aTOPMO3NIIO
pasBenky 1 pa3paboTKy CraHLEeBOro
rasa, v Tosibko B 2000 rogy
NpOMbILLMIEHHasA [obblva, Kak B
AmMepuKe, Tak 1 B Opyrux ctpaHax,
Havana 6ypHoO pa3BmBaTbCA. Y10 Xe
SBUOCh NPUYMHON TAKOW «CaHLEBOWN
nmxopagkm»? 9T0 BO3MOXHOCTb
6YpPEHMNSA FOPUBOHTANBHBIX CKBaXXMH U
NPOV3BOACTBO YCOBEPLLEHCTBOBAHHbIX
TEXHONOrn rMapopaspbLIBOB MiacTa,
YMEHbLLUEHME S3KOHOMUYECKNX 3aTpar,
CPOKOB OKYMaeMOCTW CKBaXVH,

a yuuTbIBast BCKPbITUE 6OMbLLMX
nnoLlanemn, CrnoXeHHbIX crnaHLUeBbIMU
nopogamm, ctano BO3MOXHbIM
nosly4eHne 3Ha4nTeNbHOro o6bema
cnaHuesoro rasa. OcBoeHue 3anacos
CNaHLeBOro rasa npuBesio K Tomy, 4To
MHorume ctpaHsbl (Monblia, Nrepmanus,
Typums, YkpanHa, Mopokko, Hunu n
ApYrue), KoTopble B 3Ha4YUTENbHOW
CTeneHun 3aBucs OT nvnopTa rasa,
MOTYT, CO BPEMEHEM, BKIIIOHYUTb

B HaLMOHanbHbIA 3Hepro6anaHc
J06blYy CrnaHLEeBoro rasa u Takum
06pa3oM M36aBUTLCA OT UMMOPTHOM
3aBNCUMOCTMU.

KuTan nepecmartpusaeT nnaHbl
[006bI4M CaHLeBoro rasa Ha

CBOEV TeppuTopun. IT0 O3HAYaET,
YTO crnaHueBas peBosouna Ha
NoTeHUMasribHO EMKOM a3naTckoMm
pblHKE OTKNagpiBaeTcs. 710 JaéT
onpenenénHble Hagexabl «asnpomy»
Ha pacLuMpeHne CBOero NpucyTCTemA
Ha KUTaNCKOM pbIHKE, KOTOPOEe KpanHe
Heo6xoAMMO KoprnopaLuun ¢ y4eToM
COKpalLLleHUs cObITa Ha eBPOMNENCKOM
HanpasneHuw.

Ha cerogHsawHun peHb KHP
pacnonaraem KpynHenLmnmm
3anacamm CnaHLeBoro rasa B

Mupe. Tem He MeHee, opraHM3auus
006bI4M CnaHLeBoro rasa morna

6bl CyLLIECTBEHHO YNyYLLNTb
3HepreTnyeckui 6anaHc KHP,
KoTopasi cTabunbHO HapallMBaeT
notpebnexHue rasa. O6Lem nmnopra
rasa B Kutan pacTteT CTpeMUTENBHO.
OpHako, pa3BuTne CO6CTBEHHON
cnaHueBon razogobblyn B Knutae
Topmo3autcs. N npuynH Tomy
Heckonbko. Oco6eHHOCTU 3aneraHuns
cnaHueB B Kutae npmBogsaT K

TOMY, YTO HEOHXOAMMO BypUTb
CKBaXMHbI Ha rMYy6uHY 4—6 KM, 4TO
3HAYNTENBHO rMy6Xe amepuKaHCKMX
CKBaXWH. [Mpu 3TOM Ha onepaummn no

rMapopaspbIBy nnacta Heo6XxoanMmo
TpaTuTb NpuMepHo Ha 30 NPOLIEHTOB
60rbLLe BOAbI U XMMUKATOB, 4eM B
CLUA. Bce aT0 pesko yBenu4imeaet
3aTpartbl HA OCBOEHMWe CraHLEeB, U
caMble KpyrHble rocyfapCcTBeHHble
komnaHun Knutas B 3T NPOeKTbl

He nayT. [lekabpbCKnin ayKLMOH No
pacrnpegeneHunio NepcneKkTUBHbIX
y4acTKOB 0603Ha4MN1 MHTEpPEC K
CrnaHLueBOMy rasy Co CTOPOHbI
yrnenoObIBaOLLMX KOMAAHWUA, HO
HMKaK He ra3oBMKOB MY HEPTAHNKOB.
Tem He MeHee, KuTawnLbl NonbITaTCs
BOCMOMb30BaTbCH aMEePUKaHCKNM
cnaHueBbIM 6YMOM, KOTOPbIA, K
CroBY, NoKa He NoBTOpMUa HK

OofjHa cTpaHa mupa. HaeepHsika
komnaHun n3 KHP 3amHTepecoBaHbl
B MOSy4E€HNM TEXHONOI I BypeHuns,

a aveepcudunkalms nocTaBok
nossonsiet KHP 4yyBcTBOBaTH CEOSA
XO35IMHOM MOSIOKEHUS B NeperoBopax
C nocTasLUMKaMu TpaguLMOHHOIO
rasa, B TOM 4umcrne un ¢ «[a3anpomom»,
KOTOPbIV NMOKa He MOXET J06UTbCA
npuemnemMon ans ce6s LeHbl ra3a B
neperosopax ¢ KHP.

Cenyac Kutar akTMBHO CTPOUT
TEPMUHarbl MO NPUEMY CXUXKEHHOTO
NpUpoAHoro rasa. B HbiHelwHeM

rogy B CTpaHe 6yaeT BBeOEeHO

B 9KCnJyataumio pekopaHoe
KOSIMYECTBO TEPMUHANOB MO Npuemy
CHI" ¢ coBoKynHOW NpomnycKHOM
CMOCOBHOCTLIO 15,7 Munnnapaos
Ky6OMEeTpOB, 4TO yABanBaeT
MMEIoLLIEECH KOIMYECTBO NMEIOLLNXCA
MoLLHocTen. MonbiTatbes N060POTLEA
3a KUTaNCKUn PbIHOK MOXeT 1 Poccus,
HO AJ151 3TOr0 HEO6XOAUMO YCKOPUTL
peanuaaumio NpoeKTa CTponTeNLCTBA
eLlé ogHoro rasoBoro 3aesoja nog
BnagmeocTtokom. Kutanm nnaHupyet

B 2016 rogy po6bIte 7,0 Mnppg,
Ky6OMeTpOB crnaHLueBoro rasa. O6wwmin
06bEM NPON3BOACTBA NPUPOAHOIO
rasa B cTpaHe BblpacTeT Ha 6% OT
TekyLlero yposHs. K 2020 rogy Kutawn
naaHMpyeT BbINTU Ha YPOBEHb [06bLIHN
B guanasoHe ot 60 mnpg go 100
Mpa KyboMeTpOB CNaHLEBOro rasa
€XXerogHo.

3acnyxuBaeT BHUMaHNe perpecc

B BOMpPOCE CMNaHLueBoro rasa B
MonbLue, 0oco6eHHo Ha dhoHe
ypa-onTUMUCTUHECKMX OLLEHOK

€ro 3anacoB 1 0XnaaemMoro
cynepbéorarcTsa Aansa 6yayLmnx
nokosieHnr nonskos. MexayHapoaHbie
KOHUEPHbI Ha4anu oTkasblBaTbCs OT
JanbHENLLMX NOUCKOBbIX paboT B
MonbLe. Ix MeHeXepsbl ycTanu, B
YaCTHOCTU, OT BeOEHUS NOCTOSAHHbIX
6UTB C NOMbLCKOW BIOPOKpaTUEN.
MpaBga, BNacTu yxe gaBHo obeLanu
HOBbIN cneumanbHbIf «CnaHUeBbIn»



3aKOH, KOTOPbIA YCTpaHun 6bl
agMUHUCTPaTUBHbBIE NpoLeaypbl.

Ho nogrotoBka 3akoHoMnpoekTa
3arsarmBaeTcs. B utore B Te4yeHue 4
NeT «cnaHuesoro 6yma» B lNonbLue
NpPo6ypeHO NiLLIbL 67 CKBaXXWUH, XOTS
no AaHHbIM CrneynanncToB, ans
OLIEHKM MOJIbCKOro CnaHLeBoro
noteHuuana Heo6xogumo 200
CKBaXXMH. MonckoBbIMM paboTamu
3aHMMatoTCsl Tenepb B OCHOBHOM
nonsckue dupmsbl (Lotos. PGNIG

n Oden), a ux Temn orpaHn4MBaeT
BbICOKasa CTOMMOCTb: Ha OOHY
CKBaXXVHY NMPUXOAUTCS N3pacxonoBaTb
15 MrH gonnapos. B Havane anpens
2010 ropga coobLanock, 4To B
[MonbLue OTKPbIThbl 3HAYUTENbHbIE
3anachbl CnaHUeBoro rasa, 0CBOeHMe
KOTOpPbIX MSIaHNPOBAIOCh B Mae Toro
e roga komnanunen ConocoPhillips. B
cepeguHe 2011 roga amepuKkaHckoe
n3paHue Stratfor otmedarno, 4To
«[axe ecnv nonskn n obHapyxar
OrpOMHbIE 3anachkl CNaHLEeBOro rasa
B [MomepaHun, nm noTpedytoTes
OeCATKM MUANMapaoB 0onapos,
YTOObI NOCTPOUTL HEOOXOAUMYHO

AN 0o6b14N MHAPACTPYKTYPY,
TPy6ONPOBOAbI AN JOCTaBKM,
06bEKTbI A1 NPON3BOACTBA
3MEKTPOIHEPTUN N XUMUHECKNE
3aBO/fibl, HEOOX0AUMbIE, YTOObI
BOCMONb30BaTbCA NnpenmyLliecrTesamMmun
3TKX 3anacoB». [1o MHeHuto Stratfor,
«MPOrpecc B 3TOM HanpaeieHUN
6yneT n3MepsTbCs rogamMu, BO3SMOXHO
pecatunetuaMmn». B koHue 2011 roga
ExxonMobil npo6ypwvina B NonbLue ase
3KCrNepUMeHTasIbHble CKBaXMHbI, HO
yxe B 2012 rogy cBepHyrna npoekKT,
3asBMB O ero HepPeHTabeNbHOCTU.

B 2010 rogy YkpawvHa Bbigana
JNIMLEH3MM Ha pa3BeKy CnaHLeBoro
raza gna Exxon Mobil n Shell. B

mae 2012 roga ctann U3BeCTHbI
no6eamTeny KoHKypca no paspaboTke
KO30BCKOM (JoHeukas o6nacTb) n
Opecckon (JlbBoBCKas o6nacTb)
rasoBbIX nnowagen. mmn ctanm

Shell n Chevron, cooTBETCTBEHHO.
OxwnpaeTcs, 4TO NPOMbILLIIEHHAS
[o6blya Ha 9TUX yyacTKax HayHeTcs

B 2018-2019 ropgax. 25 oKTA6psA
2012 Shell Ha4ana 6ypeHne

NnepBOI NOMCKOBOW CKBaXXWMHBbI

rasa ynjoTHEHHbIX NeCHaHKOB B
XapbkoBckol obnactu. CornaileHune
mexpy komnanuen Shell n «Hagpa
lO30BCKas» 0 pasgerne NpoayKumm

OT [O6bIYM CNaHLEBOro rasa Ha
FO30BCKOM y4acTke B XapbKOBCKOM

1 [JoHeLKon obnacTsax 66110
nognucaHo 24 aHeaps 2013 roga B
Haeoce (LBenuapus), npy y4actum
npeaupeHTa YkpauHsbl. MpakTndeckun
HemenJIEHHO nocre 3Toro B
XapbKoBCKOW 1 [JoHeLKOM 06n1acTax
Ha4YanMCb akuMm 1 NUKETbI SKONOroB
N OPYrnx akTMBUCTOB, HamnpaBfiEHHbIE
NpOTUB pa3paboTKM CNaHLEBOro
rasa u, B 4aCTHOCTU, NPOTUB
npenocTaBieHNs TaKOM BO3MOXHOCTU
3apy6exHbIM koMnaHusaMm. PekTop
Mpras3oBCKOro TEXHNHECKOro
yHuBepcuTeTa, npodeccop Bavecnas
BonowH, 3aBepytoLmii kadbenpomn
oxpaHbl Tpyaa 1 OKpy>XatoLLlen cpenel,
He pasfensieT nx pagukasbHbIX
HaCTpOEeHUN, yKaabiBas, 4To fobblya
MOXET 6bITb Npon3BeneHa u 6e3
yuiepba Ans okpyxxaroLlen cpegel,

HO HEO06X0ONMbI OOMONTHNTENbHbIE
nccrenoBaHusa npeanaraemom
TEeXHoNnormm goobIyn.

Bo ®paHummn gencTeyeT BBEOEHHbIN
B 2012 rogy 5-neTtHun 3anpet

Ha Mcnonb3oBaHMe TEXHONMOrmm
rmgpopaspbiBa ans paspaboTku
3anacoB C/laHLEeBoro rasa.

PHIHOK

Cpenv opyrux cTpaH MMeroLLmX
MECTOPOXAEHMWS CNaHLEeBOro rasa
Heo6XxoaMMO OTMETUTL: ABCTpanus,
WHuouns, Kanapa, Anrnus, Nepmanus.

OfHM cumTaloT cnaHueBbIn ras
MOTUSbLLMKOM HehTerazoBoro
CeKTopa POCCUNCKOM SKOHOMUKM,

a gpyrue — rpaHamMo3Hom adepon
nnaHeTapHoro macwutaéa. o ceonm
Hh13nYeCKMM CBOMCTBaM MeTaH

M3 CNaHLUEeB HNYEM He OTNnyaeTcs

OT MeTaHa «TpagNLMOHHbIX>»
MecTopoxaeHnn. OgHaKo TeXHonorms
€ro fo6bI4M U 0O4YUCTKU NoapasymeBaeT
ropasgo 60sbLUMe MO CPaBHEHWUIO C
TpaguUMOHHbIM ra3om 3atpatbl. U
0eno TYT He TOMbKO B NMPeciioByTOM
«rmapopaspbliBe nnacra». J1a
TEXHOMNOornsi NPUMeHsIeTCst Npu [o6blYe
HeddTU 1 rasa u3 «TpaguLMOHHbIX>,

B TOM 4MCSIe U POCCUNCKMX,
MecTopOXAeHU. ['apopaspsis
nnacra cgenan npyHuMnuansHo
BO3MOXHbIM pa3paboTku CnaHLeBbIX
MEeCTOPOXAEHMI, a AN TPAAULMOHHBIX
MECTOPOXOEHUI 3Ta TEXHONOrns
no3Bofnna CyLLECTBEHHO COKpPaTUTb
pacxogpl. MpyHUMNMansHbIM OTIMYMeM
ABNAETCHA TO, 4YTO, HECMOTPS Ha BCe
BO3MOXHbIE YXULLIPEHUS, B TOM YMCIe
NPYMEHEeHNEe HOBbIX peareHToB A
rMgpopaspbiBa (Mexay npo4uMm,
BecbMa 00BUTbIX), AN pa3paboTku
Taknx MecTopoXxaeHun TpebyeTtcs
NOCTOAAHHOE 6ypeHME HOBbIX

cKkBaXXuH. ®akTnyecku nobbiBatoLLas
KOMMaHUsi He MOXeT OTMNYCTUTb

OT cebs CEPBUCHYIO KOMMAaHUIO,
3aHMMatoLLytocs 6ypeHneMm, YTo
3Ha4YUTENBbHO NOAHMMAET LieHY
cnaHueoro raza. OTBeToB Ha BOMNpoC
no4emy B Poccun He passmBaeTcs
cnaHueas [obblya rasa fea:
OOPOroBM3Ha N0 CPaBHEHMIO C
TPagVLMOHHBIMU MECTOPOXAEHUAMMN
1 9KOJI0TU, HE MO3BONSAIOLLME TOrO
Jenatb, T.K. 4O6bl4a YrNeBogopoaoB
nyTém rmgpopaspbisa Bnevér
KONoccarsbHbINA 3KONOrMYecKmi
yuiep6. MNpopopaspbis B CLLA Hukem
He KOHTPOSIMPYEeTCs U, B NOroHe 3a
NpUGbIIBI0 KOMMaHWKM, OOMYyCKakT
HapyLUEHWS eCTECTBEHHbIX U30NISTOPOB
BOHbIX FOPU30HTOB, NpeBpaLlas
OTrPOMHbIE TEPPUTOPUM B HEMPUTOLHbIE
01151 HOpManbHOWM XM3HW YenoBeka. B
Poccumn nogo6bHoe HeBO3MOXHO.

OKOHOMMKA CNaHUEBbLIX MPOEKTOB
OTNN4aeTCs OT SKOHOMUKM MO Ao6bl4e
TpaguuUMOHHOro rasa. [leno B Tom,
YTO rOPU30OHTaNbHAA CKBaXMHa,
npobypeHHas B CnaHLUeBbIX nnacrax,
JaeT NpUTOK rasa B Te4eHue
3Ha4YnTENbHO 60s1Iee KOPOTKOro
BPEMEHU, YeM TpaanLMOHHas.
CKBaxkmHa crnaHLeBoro rasa gaet
ne6but ot 170 Tbica4 o 340 TbicaY
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PHIHOK

Kyb6omMeTpoB rasa. Tak, B Poccumn
ce6eCTOMMOCTb NPUPOAHOro rasa co
CcTapbIX ra3oBbIX MECTOPOXAEHWN,

C y4eTOM TPaHCMOPTHbIX pacxoaos,
cocTtasnseT okono 50 fonnapos 3a
TbICA4Y KyGOMETPOB, B TO BPEMS,
KaK Hanbornee OeLleBbI CnaHLEeBbIn
ra3 ctout 150 gonnapos 3a TbiCa4y
Ky60OMeTpOB.

CoBpemeHHas TexHonorus fobblun
CnaHueBoro rasa nogpasymesaeT
6ypeHne oOHOV BepTUKaSIbHOWN
CKBaXKMHbI N HECKONbKNX
rOPU30HTASIbHbIX CKBaXXWH AIMHOM A0
2—3-X KM. B npo6ypeHHble CKBaXWHbI
3aKa4mBaeTcsl CMeCb BOAbI, Necka v
XUMWKATOB, B peaynsraTe rugpoygapa
paspyLUarTCs CTEHKU ra3oBbIX
KONMEKTOPOB M BECb OOCTYMHbIA ras
OTKa4MBaeTCHA Ha NOBEPXHOCTb.

TexHonorus no6bl4Kn crnaHLeBoro
rasa MMeeT MosoXuTesnbHble

1 oTpuuatenbHble CTOPOHbI. K
MONOXMWTENbHBIM MOMEHTaAM MOXHO
OTHECTU: 3HA4YUTENbHbIE CiaHLeBble
MECTOPOXAEHMWSA ra3a HaxoasaTcs

B HEnocpeacTBEHHOM 6130CTH

OT KOHEYHbIX NoTpebuTenen,
61IM30CTb MECTOPOXAEHWUN K PbIHKaM
c6bITa, 3Ha4MTeNbHbIE 3anachl,
3anHTEepPeCcOBaHHOCTb BRacTen psaa
CTPaH B CHVXXEHMM 3aBUCUMOCTU OT
MMnopTa TOMSIMBHO-3HEPreTUHECKmX
pecypcos.

K HegocTaTkam oTHOCATCS:
OTHOCUTEJIbHO BbiCOKasd
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€ceb6eCcTOMMOCTb, HEMPUIrOAHOCTb

ONst TPaHCMOPTUPOBKM Ha 6onbLUMe
paccTosiHuA, bbiICTpas NCTOLLAEMOCTb
MEeCTOPOXAEHUN, HU3KUIA YPOBEHb
[0Ka3aHHbIX 3anacoB B 06LLEeN
CTPYKTYpE 3anacoB, 3Ha4YUTENbHbIE
3KOJOrMYECKME PUCKU NpU Job6bIYe,
TEXHONOrns rmgpopaspeisa nnacra
TpebyeT KpYrMHbIX 3arnacoB BOAbI
BONIM3M MECTOPOXOEHWUA, ANSA
rMopopaspbiBa UCMNOMb3YeTCH CMECH
BObl, Necka U XMMUKaToB, BONN3U
MECTOPOXAEHWUI CKannmBaroTCs
3Ha4YUTENbHbIE 06BEMbI OTPA6OTAHHOWN
3arpsi3HEHHON BOAbI, KOTOpas He
YTUNM3MpYyeTCcs [OObITYNKAMN C
CO6NIOAEHNEM IKONTOMMYECKNX HOPM,
CNaHLEeBble CKBXXWHbI UMEIKOT ropasfo
MEHbLLMIA CPOK 3KCMyaTauun, Yem
CKBaXXVHbI 06bIYHOI0 NPUPOOHOro
rasa, hopmysbl XMMUYECKOrO
KOKTEWns Ans rugpopaspbisa B
KOMMaHUSIX, 0OObIBAKOLLMX CITaHLEBbIA
ras, ABNsTCs KOHPUAEHUMATNBHBIMNA,
Jo6blya CnaHueBoro rasa npuBoauT
K 3HaYUTENIbHOMY 3arpsi3HEHUIO
rPYHTOBbIX BOA TO/YOSIOM, 6EH30/0M,
ONMETUNOEH30MOM, STUIOEH30S10M,
MbILLILIKOM, KOMMaHUW UCNOMb3YoT
CONSAHO-KMCIOTHbIA pacTeop,
3aryLleHHbIV ¢ MOMOLLIbIO NoMMepa,
ANA OfHOW onepauun ruagpopaspbisa
ncrnons3yetcsa 80—300 TOHH
XUMWUKATOB, NPV J06blYE CNaHLEBOro
rasa UMeTCs 3Ha4YUTENbHbIE NOTEPU
MeTaHa, YTO NPUBOAUT K YCUITEHUIO
napHnKosoro addekra. [lobblva

CnaHLueBoro rasa peHtabesnbHa ToIbko
npuv Hann4dmm cnpoca " BbICOKUX LieH
Ha ras.

B CLUA, B parioHax pa3paboTku
MECTOPOXOEHWUN, Y>KE OTMEYEHbI
cry4an 3arpsi3HeHUst NOA3EMHbIX
BOJ, KOTOPbIE UCMONb3YOTCA ANA
BoJocHabxeHus. Kpome Toro,

ONs1 U3BJeYEeHUs1 CNaHLEeBoro

rasa Hy>xHa JOCTaTO4HO rycras
ceTka ckBaxvH. [ins Esponbl ¢ ee
BbICOKOW MNIOTHOCTbIO HAaceneHns

1 XXECTKUM NPUPOJ0OXPaHHbLIM
3aKoHOoAaTeNbCTBOM NofobHbIe
NepcrneKTUBbl He MPUEMIIEMBI.
Hawn6onee ycneluHble crnaHuesblie
MECTOPOXOEHWUSI OTHOCHATCH K
naneo30MCKON N Me30301CKON 3pe,
MMEIOT BbICOKMI YPOBEHb ramma-
N3Iy4YeHUsi, KOTOPbI KOPPEenupyeT
TEPMUYECKON 3PENOCTBIO CNaHLEBOro
MecTopoxaeHusi. B pesynsrate
rMapopaspbiBa pagvaums nonagaet
B BEPXHUI CNOM 0Caf0YHbIX nopon,
B pavioHax cnaHueBon Ao6bl4n

rasa Hab6naaeTcsl NoBbILLEHNE
paguaumoHHoro goHa.

BbINonHeHHbIe B HACTOsILLIEE BPEMS
ncenenoBaHnsa nogYepKuBaroT
HEOOXOAMMOCTb AarbHenLIero
YCOBEPLLEHCTBOBaHNSA TEXHOMOMMMU
006bI4M CNaHLUEBOro rasa c Lenbto
KOHTPOJA BbIBPOCOB MEeTaHa,
3arpsA3HeHNst NOYBbI N FPYHTOBbIX
BOJ, YUYUTbIBAsA BbICOKMIA YPOBEHb
HeonpeaeneHHOCTH B OLLEHOYHbIX



undppax. K coxanenuio, Ha oHe
KapTUHbI UCTOLLEHNS TPAOMLMOHHBIX
3anacos rasa, CraHueBbIn ras

He CMOXET cTaTb B 6nvxarilee
BPeMs JOCTONHOW ansTepHaTUBOM
NPUPOAHOMY rady, Tak Kak He
COOTBETCTBYET COBPEMEHHbBIM
SKOSI0rM4EeCKUM TPEBbOoBaHUAM K
3Hepropecypcy. [NepcnekTuBbl
KPYMNHOM [oObI4M CMaHLIEBOro rasa B
HacToslLLIee BpeMsi UMEIOTCS TONMbKO
B cflabosacesieHHbIX parioHax u

B CTpPaHax, KOTopble COrfacHbl

Ha CHVXEHME 3KONOrnyYecKom
6€30MacHOCTW.

TexHonorns 6ypeHnsi CKBaXxKuH

Ha cnaHueBbI ra3 npegnonaraet
6ypeHve BepTUKasbHbIX CTBOJOB,

B KOTOPbIX BbIPE3aI0TCH OKHA U
ocyLiecTBnaeTcs 6ypeHne 60KOBbIX
rOPM30HTasbHbIX CTBOMOB. TEXHOMOMMA
n obopynosaHue ans 6ypeHus
BepTMKasIbHbIX CTBOJIOB CErogHs
OCBOEHbI Ha BbICOKOM TEXHUYECKOM
YPOBHE NpakTU4ecKn BCEMU
crneymanm3npoBaHHbIMU CEPBUCHBIMU
Hed)TerazoBbIM/ KOMMAHUAMM.
BypeHue ropusoHTanbHbIX CTBOMOB
MOXET OCYLLECTBAATLCA Kak C
NCMNOJIb30BaHNEM TPaOULMOHHBIX
6ypPOBbIX KOMMJIEKCOB, TaK U C
NCMOSIb30BaHNEM KONMTIOOUHIOBOrO
o6opynoaHus. NMpu aTom,

0COOEHHO BaXKHOE 3Ha4eHve ans
NOBbILLEHWS 3PHEKTUBHOCTM [OObLIYM
yrneBodopPOAHOro Cbipbs, UMeeT
6ypeHue B yCNoBUSX Aenpeccun Ha
NPOAYKTUBHbLIV NnacT.

B HacTosiLLiee BpeMs CyLLECTBYIOT
pe3epBbl NOBbILLEHUS 3EKTUBHOCTA
[06blun cnaHLeBoro rasa. Pesepsbl
3TU criefytoLLme: OTBETCTBEHHbIN
NPOrHO3 MECTOPOXAEHWI CNaHLEBOro
rasa, BO3MOXXHOCTb MOLENVMPOBAHNS
npoLeccos npu paspaboTke
MECTOPOXAEHWNI, BypeHue 60nbLIero
KONMYeCTBa rOpU30HTalbHbIX CTBOJIOB
CKBaXVH, KONTIOOMHIroBoe 6ypeHue,
BeaeHne MHoroaTanHbix PI,
co3faHune 1 NnpMMeHeHne 6e3onacHbIX
051 3KONOTMN XUMUYECKNX

peareHToB 1 MaTepuanoB gumKcaLmm
TPELMHOBATOCTM B CllaHLEBbIX
nopopax, MPUMEHeHNE HOBEMLLIMX
CpeAcTB (BO3MOXHO HAHOTEXHOMOIMIA),
CTUMYTUPYIOLLIMX J06bIYY CRaHLEeBOro
rasa, npMMeHeHue nnasmeHHo-
WMMYJSIbCHOrO BO3OENCTBUS Ha NnacT.

«[@as3npom» He NnaHnpyeT B
6nvkaviLuMe [ecaTuneTns Ha4ymHaTtb
pa3paboTKy MECTOPOXAEHNI
cnaHuesoro rasa s Poccuu.
Komnanus otnoxuna goéblvy
CMaHLEeBOro rada «B JOMMMNA ALLMK» U
K BOMpocy 0 ero fobblye, BO3MOXHO,
BEPHETCA «neT Yyeped 50—70». Pag

BbICOKOMOCTaBJIEHHbIX YHOBHMKOB U
npeacraBsuTenen «asnpoma» gonroe
BPEMS BbICKa3bIBasICA B TOM yxe, YTO
cnaHueBas peBoniouns — He 6onee
4YeM nuap-KamnaHusi, npu3BaHHas
nogopeaTb MHTepeckbl Poccun. B
oKTA6pe 2012 roga npe3ngeHT
Poccun B.B. lMNMyTuH Bnepsble

npu3Han onacHocTb Ans «Fasnpoma»
rno6anbHbIX U3MEHEHU HA PbIHKE
3HEProHOCUTENEN, MPOUCXOAALLMX
BCNeACTBME HapallnBaHus

06BEMOB [06bIYM CNaHLEBOro rasa,
nopy4vB B 3TON cBA3N MuH3Hepro
CKOPPEKTMPOBATL reHepasibHy0 CXemy
pas3BuTMa ra3oBon otpacnm go 2030 r.

Mo MHeHWIO paga 3apy6exHbIxX
3KCMepTOB, OXMparLmecs

4yepes HECKONbKO N1eT NMOCTaBKM
cnaHuesoro rasa us CLLUA B
EBpasuio He co3panyT yrpo3bl Ans
MoCTaBOK TPYy6ONpPOBOAHOrO rasa ot
«[[a3npoma», NOCKONbKY POCCUMCKNIA
ra3 6onee KOHKYpEeHTOCNOCO6EH Mo
CPaBHEHWIO C aMePUKaAHCKUM 13-3a
TOro, Y4TO pacxofbl No Jobblye n
TpaHcrnopTMpoBKe rasa us Poccun
HaMHOTO HVXE aHasorMyHbIX PacxofoB
ans cnaduesoro rasa ns CLUA.

O6bem fobbium cnaHUeBoro rasa B
CLUA pacTteT, HHOBaLMOHHOW, HOBOW
TEXHONOrnm gobbl4M NoKa HeT, U 34eCb
€CTb Haf Yyem nopaboTaTtb YHEHbIM

1 cneunanmcTamM HedpTerasoBoro
gena. OCo6eHHO C y4eTOM TOrO,

410 MUH3HEpPro NporHo3upyeT
WCTOLLIEHNE [ENCTBYIOLLNX Fra30BbIX
MEeCTOpOXAeHWU B 6nvxaniune 5—7
ner.

HeTpaguunoHHas aHepreTuka, npexae
BCEro COoNHeYHas, BeTpoBasi 3Heprus
1 rasvdukaums yrinen Mcnonb3yTes
B Poccuu, kak 1 Bo BcemM Mupe, HO
NPOLIEHT ee B 06LLEM NOTpebneHumn
3HEpPrun MeHee eanHULbl. 30ech
NUMEeITCA CBOU TPyAHOCTU. U «BUHON»
3TOMY ONATb Xe ra3 NerkofoCTYMnHbIN,
«TPagVLMOHHBIN» U UMEIOLLMIACA
noka BO MHOIMMX CTpaHax Mupa.

Ho ras, kak 1 He(pTb, He aBnATCA
BO306HOBAEMbIMU UCTOYHNKAMM
3Heprun. NponaeT eLle HECKONbKO
NEeT 1 9pa NerkogocTyrnHOro rasa
3aKOHYUTCS.

3anacbl cnaHLUeBoro rasa B Hallemn
cTpaHe AerCTBUTENBHO rPOMafHbI.

Mo npepBapuTenbHBIM pacyeTam

OHMW COCTaBnAT 605ee 8 TpAH M3,
[ob6biBaTb 3TOT ras, A4eNCTBUTESbHO,
noka He a(ppeKTUBHO, HO BKagpiBaTb
[OEHbIM B Hay4Hble UCCe[oBaHNs

no npo6rieMe crnaHueBoro rasa
HeobX0AMMO yXXe CerogHs.

OueHVBas CUTYaLMIO CO CraHLEBbIM
rasoMm Heo6XoaMMO OTMETUTb
cneaytoulee:

PHIHOK

1. B 6nvxariuem 6yayLiem HacTynut
BpeMms, Koraa LeHa cnaHueBoro
rasa 6ygeTt pasHa LieHe rasa
[06bIBAEMOro 13 ras3oBbIX
CKBa>XWH 06bI4HbIM CMOCOOOM.
CBsa3aHo 3T0 Npexpe Bcero ¢
TeM, 4TO 3pa OTKPLITUSA KPYMHBIX
W Nerkux, B rnnaHe fobbi4n u
pasBefku, MecTopoXaeHui rasa,
npotuna.

2. HactynaeTt Bpemsi, Korga panoHsl,
rae nnaHupyeTcst OTKPbITUE HOBbIX
MecTopoXaeHur rasa éygyT
pacnosnoxeHbl ganeko Ha KpanHem
Cesepe, B aKkBaTopm CEBEPHbIX
MOpeWn 1, COOTBETCTBEHHO,
BO3pPacTeT CTOMMOCTb 6YPOBbIX
paboT, a Takxke CTOMMOCTb rasa.

3. VcToleHne 3anacos rasa Ha
N3BECTHbIX MECTOPOXAEHMAX
B MepcrekTBe npusener K
cuTyaumm, Korga rasonposof
ecTb, a rasa Het. B aTux cnyyasix
OOHUM 13 Croco60B 3arpy3ku
ra3oTpaHCNOPTHOW CETN MOXET
cTaTh A06bl4a CnaHLUeBoro rasa.

4. Heob6xogumo opraHn3oBaTb, B
nepBylo o4epeb, pa3BeaKy v
NPOBHYI0 IKCMyaTaumio 3anexen
CnaHLeBoro rasa BAoJb Tpacc
OeVCTBYIOLLMX U MPOEKTUPYEMBIX
MECTOPOXAEHNNA.

5. MNprMeHeHne NHHOBALUMOHHbIX
TEXHOMNOrmn goobI4n CnaHLEeBoro
rasa no3BonuT nsbexartb
3KOSIOrMYEeCKN BPEeLHbIX
nocneacTeuii NpUMeHeHNs
rmgpopaspbiBa nnactos npu
OCBOEHUN MECTOPOXAEHUN
CaHLEeBOro rasa u, HakoOHeL-To,
HayaTb 006bIYy CMaHUEeBOro rasa B
Poccuw.

6. Heobxoonmo pasBepHyTb
NMOVCKOBO-pa3BefoyHble paboThbl
Ha cnaHueBbI ras, npu 3Tom
0Cc060€e BHMMaHue yaenutb
pa3paboTke TEXHOMOMMN pa3BeaKkn
1 0o6blYK crlaHLEeBoro rasa.

7. CnaHueBblli ras, B 6nvxaniuee
BpPEMsi, CTaHET OHUM U3
anbTepHaTUBHBbIX UICTOYHUKOB
3Heprun ans Poccuu.

OtBeyas Ha BbIHECEHHbIN B
Ha3BaHWe CTaTbM BOMPOC, MOXHO C
YBEPEHHOCTbIO cKasaTb — GyayLiee
Yy CNaHLeBoro rasa ecTb U OHO
LOCTaTO4HO NMepcreKTMBHOE.
CerofHs HyXHa HoBasl,
npofymaHHasi NofMTMKa B nnaHe
3HEpro6e3onacHoOCTH CTpaHsl.

KEY WORDS: shale gas, inventory, forecast,
production.
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PEKITAMA

Cmaszou4Hble maTtepuanbl Mobil o6ecneuuBatoT achpcheKTUBHYIO
paboTy KpynHeunweun B Mupe HedpTaHOM 6ypoBou nnathopmbl
«BbepKyT» Ha MecTopoXXaeHuu ApKyTyH-[laru.

e Boratenwmnin onbIT KoMnaHun ExxonMobil B HedbTenobbiBatoLLEN OTpacM NO3BONSET padpabaTbiBaTb NepenoBbie
CMa304Hble PELLIEHNMS, KOTOPbIE MOMOratoT YBENNYUTEL NPOU3BOAMNTENBHOCTL 060PYAOBAHMSA, IKCNyaTUPYyEMOro

Ha MeCTOpOXAEeHUsAX.

* IHgycTpunaneHble cMaso4Hble Matepuarbsl Mobil nosbiwaroT nokasaTeny 6e30nacHOCTH, NPOU3BOAUTENBHOCTH
M YCTONYMBOCTU PabOoThl He(PTEra3zoBbIX KOMMAHUM, OCYLLECTBASIOLLMX CBOKO AEATENIbHOCTb B CYPOBbIX

KNnnMaTtn4eCKmnx ycnoBuax.

* BepkyT — 9T0 KpynHenLasa B Poccumn nepoctorikas HedpterazogobbiaroLLias nnatopma, Kotopas paspadaToiBaeT
MecTopoxaeHue ApkyTyH-Haru.

NHOycTpuanbHble cMasoyHble Ma-

Tepuanbl Mobil wncnonbayTcs Ha
HedpTerazogobbiBatoLen  6ypoBON
nnatgopme  «bepkyT», KoTOopas

Oblnia BBEAEeHa B aKcnnyataumio 27
ntoHs 2014 roga.

OddekTnBHaAA paboTa MOPCKMX
Hed)TerasoBbiX O6YpPOBbIX YCTAHOBOK
W nnatdopm 3aBUCUT OT SKCnyaTa-
LUMOHHBIX CBOMCTB CMa304HbIX Ma-
TepvanoB Ans camblX pasHoobpas-
HbIX MpUMeHeHW. Tak, Hanpumep,
K OTBETCTBEHHOMY O0O60pPYOOBaHMUIO
OTHOCATCA TYpPOWHbI W Ou3enb-re-
HepaTtopbl, KOTOpble obecrneymBaroT
OCHOBHOE W pEe3epBHOE 3NEKTPO-
cHabxeHue. Takxe TpebyeTca Ha-
JexHas pabota BO3OYLUHbIX W ra-
30BbIX KOMMPECCOPOB, a TakxXe
KOMMPECCopoB CUCTEM  OxNaxpge-
HWA. PegyKTopbl U OTKpbITble 3Yy6-
YyaTble nepefayn WUrparwT BadKHYHO
porb B NOABEMHO-TPAHCMOPTHBIX
MexaHu3Max — nebepkax, KpaHax,
koHBerepax 1 nudptax. Cneuynanu-
CTbl KoMmnaHum ExxonMobil Fuels &
Lubricants u3yuunun TexHuyeckoe
3afjaHve 1 pekoMeHJoBanu cma-
304Hble MaTepuansl Mobil, koTopble
obecne4mBatoT 6ecnepebonHyro pa-
60Ty BCEX MALLUWH N MEXaHWU3MOB Ha

nnatgopme. bbinn TwaTensHo Npo-
paboTaHbl KapTbl CMa3Ku 1 npepo-
XeHbl npoaykTel Mobil, nonHocTbio
COOTBETCTBYIOLUME  TpeboBaHUAM
nponssoguTenen o6opynosaHus
wnn npesocxogawme ux. [Npepno-
YTeHus oThgasanucb TeM Macrnam u
cMasKaMm, KoTopble yXe NpoAeMOH-
CTpMpOBanun CBOW BbICOYaMLLINE 3KC-
nayaTaumoHHbIE XapakTePUCTUKN Ha
OPYrMX MECTOPOXAEHUSX MpoeKTa
«CaxanuH-1» 1 HagexXHO 3apeko-
MeHpoBanu cebs. B peaynbsraTe nyck
B OSKCnjyartauuio BCEX OCHOBHbIX
BMOOB 060pyAoOBaHUs nnatgopmbl
«BepkyT» 6blsT OCYLLECTBIIEH C NpU-
MEHEHMEM CMa304HbIX MaTepuanos
Mobil, B Tom yncne:

Mobil SHC™ 824 n 825 — BbICOKOKa-
YeCTBEHHble CUHTETUYEeCKMe Macna,
npegHasHa4YeHHble Ansi  NPOMbILL-
NEHHbIX ra30BbIX TYPOUH;

Mobil SHC 500™, Mobil DTE 10
Excel™ — rugpaesnnyeckue macna ¢
YBEJNIMYEHHBIM CPOKOM CIyXObl, KO-
TOopble MNpefoTBpaLlalT obpas3oBa-
HME OTNOXEHUN B TMAPABINYECKUX
cuctemax M obecneymBarT UX UC-
KITHOYUTENBHYIO YACTOTY MPU KCTPe-
MaJibHbIX YCNOBUAX SKCnyataunm;

Mobilith SHC™ — Bbicokoaddek-
TUBHbIE CUHTETUYECKME NNacTUy-
Hble CMa3KW, NpefHa3Ha4YeHHble Ans
MHOIOLIENEBOro MPUMEHEHUSI B Ts-
XKENO Harpy>XeHHbIX MNOALLMMHUKAX 1
OPYrux y3nax TpeHus.

pynna akcneptos Mobil Industrial
Lubricants npuHana ydactvue B pe-
anu3auumn npoekTa MNpakTUYeckn C
camMoro ero Ha4ana m obecne4ymna
WH)XEHEPHOE COMpPOBOXAEHME [0
MOMeHTa BBofa «bepkyT» B aKcnsy-
arauymo. Ha 2015 ropg 6bin cocTtaB-
NeH 1 0JobpeH nnaH no gansHenwe-
MY MHXEHEPHOMY COMPOBOXAEHMIO.
Hapsgy € BbICOKOKa4eCTBEHHbLIMM
CMa304HbIMM  MaTtepuanamm Mobil,
koMmnaHua ExxonMobil npepgnaraet
COOCTBEHHYIO  OHJSlarH-nporpaMmmy
MOHUTOPMHra padoTatoLLmMxX Macesn u
ee HoBenwyto Bepcmto MobilServ™,
KoTopas MO3BONSET OCYLLECTBNATbL
KOHTPOSIb COCTOSIHUSI Macen B Mpo-
Lecce aKcnayarauuuM v npepoTepa-
wartb cuTyauuun, KoOTopble MOryT
NpMBECTM K He3annaHMpOoBaHHbIM
NPOCTOSAM W YBENMYEHMIO PaCXo[oB
Ha TEXHU4YECKOe 06CTy)KMBaAHME.

Mobil Industrial Lubricants

Cneunanuctel  Mobil  Industrial
Lubricants paspa6artbiBaloT coBpe-
MEHHblEe NPOJYKTbl LN BepyLmx
MUPOBbLIX  MPOM3BOQUTENEN  MNPO-
MbILLSIEHHOrO  060pPYAOBaHUA. OTK
CMa304yHble Martepuanbl obecneyu-
BalOT HaeXHyK 3awmTy obopyno-
BaHMs, Momorasi B IOCTMXXEHUM MaK-
CMManbHOW  MPOV3BOAUTESILHOCTU
MpU CHWXeHUW 3Hepro3artpart. Mpu-
opuTeTHas 3apada noapasgesieHns
Mobil Industrial Lubricants — o6ecne-
YMBaTb NOCTABKWN BbICOKOKAYECTBEH-
HbIX CMa304HbIX MaTepuanoB Yepes
pa3BeTBIIEHHYIO ONCTPUOBLIOTOPCKYIO
CeTb M NepefaBaTh YHUKalbHbIE TEX-
HUYEeCKMe 3HaHUS U ONbIT NoTpebu-
TEnsiM Nno Bcemy Mupy.

Ons nonydeHns 4ONoaHUTENBHOW MHAOPMaUUM O OPYrMX MHOYCTPUAnbHbIX
CMa304HbIX Matepuanax u ycnyrax Mobil, noxanyncra, noceTute Hall cant
www.mobilindustrial.ru

Mobil SHC



Mobil Industrial Lubricants enables the Berkut,
world’s largest drilling platform operate efficiently
at the Arkutun-Dagi field.

» With its vast experience in oil exploration and production, ExxonMobil is an expert in developing innovative
lubrication solutions helping to increase productivity of the equipment operated at the fields.

* Mobil industrial lubricants improve safety, productivity and sustainability records of oil and gas companies
conducting their activities in harsh environments.

* Berkut is the largest ice-resistant oil and gas platform in Russia which was installed to produce Arkutun-Dagi field.

Mobil industrial lubricants are used
at the Berkut oil and gas drilling plat-
form that began its operations on
June 27, 2014.

Effective functioning of sea drill-
ing rigs and platforms depends on
performance characteristics of lubri-
cants for various applications. For
example, turbines and diesel engines
providing main and backup power
supply are considered critical equip-
ment. Also, reliable operation of air
and gas compressors as well as re-
frigeration compressors is vital. Gear
drives and open gears reliability is
very important for flawless operation
of elevating equipment such as draw-
works, lifting cranes, conveyors, and

lifts. Exxon-Mobil Fuels & Lubricants
specialists studied technical speci-
fications and recommended Mobil
lubricants to provide highly effective
performance of all machinery and
equipment on the platform. Lubrica-
tion charts were thoroughly selected,
and Mobil products that were offered
to fully meet or exceed the Equip-
ment Builders requirements. Pref-
erence was given to the lubricating
oils and greases that had already
demonstrated their exceptional high-
performance at other fields of Sakha-
lin-1 project and gained excellent
reputation. As a result, all main types
of equipment at Berkut platform were
put in to operation using Mobil lubri-
cants, including:

Mobil SHC™ 824 and 825 — high-
performance synthetic oils for indus-
trial gas turbines.

Mobil SHC 500™, Mobil DTE 10 Ex-
cel™ — hydraulic oils with extended
service life that effectively prevent
deposits in hydraulic systems and
provide their exceptional cleanliness
even in extreme operating conditions.

Mobilith SHC™ — high-performance
multi-purpose synthetic greases for
higher-speed and as well heavy-duty
bearings and other friction units.

Group of experts from Mobil Indus-
trial Lubricants has been actively
involved in the project implementa-
tion since its very beginning, and
provided field engineering and tech-
nical support up until placing Berkut
in operation. Plan for further field
engineering support in 2015 was de-
veloped and approved. Along with
high-quality Mobil lubricants, Exxon-
Mobil offers proprietary online Used
Oil Analysis program and its latest
MobilServ™ version that gives the
opportunity to monitor lubricating oils
conditions while in use, and prevents
situations that can lead to unsched-
uled downtime and increase mainte-
nance costs.

About Mobil Industrial Lubricants

The team behind Mobil Industrial
Lubricants delivers advanced prod-
ucts to major industrial equipment
manufacturers to protect their cus-
tomers’ engines and machinery,
helping to enable peak performance
while improving energy efficiency.
This dedicated work force focuses on
delivering a reliable supply of high-
quality lubricants through its strong
distribution network while also pro-
viding technical application expertise
to customers around the world.

Mobil SHC

For more information about other Mobil Industrial products and services,
please refer to www.mobilindustrial.ru



OBOPYAOBAHIME

OIIDIT ITPIMEHEHISI
T[TEHOOBPA3OBATEAE ORCHIDEX

[TPU TIOXKAPOTYILIEHNUN

EXPERIENCE OF APPLICATION OF FOAM
FOR FIREFIGHTING ORCHIDEX

«ORCHIDEE INTERNATIONAL GMBH» (ORCHIDEE GROUP) 11 «FINIFLAM> LTD (SERVICESNABGAS GROUP) SIBISIOTCS
BEOYLLMMI MIPOBBIMI TPOKAMIA B OBJIACTI MPOTIIBOMOXAPHOW 3ALLNTBI, Yo UHTEPECHI COCPEAOTOYEHSI
HA PA3BUTWN, NPOVN3BOACTBE 1 PACMTPOCTPAHEHWI BbICOKOTO CTAHLOAPTA CPEACTB TYLLEHWNA

“ORCHIDEE INTERNATIONAL GMBH’ (ORCHIDEE
IS A LEADING GLOBAL PLAYER IN FIRE PRO

KJTIOUEBBIE CIIOBA: nosapomyuere,
neHo0bpas0eamert, Hedpmexumueckutl
npednpusmua.

MapuaHa Muxank,
“Orchidée International GmbH”

Ceprei CkBopL|OB,
“FINIFLAM” LTD

Mariana Michalk,
“Orchidée International GmbH”

Sergey Skvortsov,
“FINIFLAM” LTD

«Orchidée International GmbH» (Orchidée Group) n «FINIFLAM»
Itd (ServiceSnabGas Group) siBnsitoTCS BEQYLLMMU MUPOBLIMU
Mrpokamun B 0611acTi NpOTMBOMOXAaPHOW 3aLLMTbI, YbM UHTEPECHI
COCpefoTO4EHbI Ha PasBUTUM, NPOU3BOACTBE Y PACTIPOCTPAHEHUN
BbICOKOIO CTaHAapTa CpefcTB TyLleHUs. 3 NIMHUM NPOOYKTOB
BK/IHOYAIOT B Ce64:

e BopasHble npucagku, Bkodasa knacc A, AB, B, D, F,
ABF, Milieukeur n He3amep3aemble NpUCafKK, a Takxe
OONIrOBPEMEHHbIE YCTONYMBbBIE MPUCAAKN CO OTOPOM U 6e3,

¢ [MopOLLKM ON1A OTHETYLUMTENEN BCEX BMOOB, BKIIOYAsA NMOPOLLIKK
ABC Bcex BMOOB 1 cneLumnanbHble NOPOLLKM, TaK1e Kak NOPOLLIKM
Ton knacca BC 1 nopowuok knacca D,

e [leHoo6pas3oBaTenu 1 3apsdbl 4fS OrHeTYyLLIUTENEN,
cogepxawume AFFF, AFFF-AR, npoTenHoBbIe MeHoO6pa3oBaTen,
neHoobpasosartenu krnacca A 1 BbICOKOS(EKTUBHbIE
neHoobpasosBartenu 6e3 gropa.

BepnyLive mnpoBble rpynnbl B fAHHOW MHAYCTPUK, a Takxe
60nbLUME NOXapHble NoApasaeneHns, UCNoNb3YHT AJ1s
NoXXapoTyLLUEeHWs Takne neHoobpasoBaTenn NPoM3BOACTBA
Orchidex, kak:

e orchidex AFFF 3% F
¢ orchidex AFFF/AR-LV 3x3
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OUP) AND “FINIFLAM” LTD (SERVICESNABGAS GROUP)
USINESS, FOCUSED ON DEV PMENT

PEKITAMA

“Orchidée International GmbH” (Orchidée
Group) and “FINIFLAM” LTD (ServiceSnabGas
Group) is a leading global player in fire
protection business, focused on development,
manufacturing and distribution excellence of
extinguishing agents. The three product lines
comprise

e water additives, including class A, AB, B,
D, F, ABF, Milieukeur and freeze protected
additives, as well as long-term stable premixes
with and without fluorine,

e extinguishing powder of all kinds including
ABC powders of all kinds as well as special
powders like top class BC powders and class
D powder,

e foam extinguishing agents comprising AFFF,
AFFF-AR, protein foam, class A foam, and
fluorine free high performance foams.

World-leading groups in industry, as well as big
fire brigades, are using Orchidex extinguishing
foams such as

e orchidex AFFF 3% F

¢ orchidex AFFF/AR-LV 3x3



OTW NPoAyKTbI BbINN CO3AaHbI NMOCEe NPOXOXAEHUSA CTaaMmn 4ONron
1 TWaTenbHOM pa3paboTku, 1 B HACTOsILLIEe BPEMSI BO BCEM MUpe
NCMOSb3YIOTCHA A1 06eCNeYeHNst BbICOKOMO YPOBHS MOXapHOM
6e30MnacHoCTu.

OHM nokasbiBanu 6e3ynpeL|Hb|e pe3ynbratbl NPY UCMNOJNTb30BaHUN U
npMeHeHUn B pa3JindHbIX BbICOKOPUCKOBAHHbIX CUTYyaUUsX.

Orchidée perynsapHo y4acTBYyeT B BbICTaBKE
muposoro macwtabda INTERSCHUTZ, koTopast B
2015 rogy npoxogmna B [aHHOBeEpPE (poCcCcuinckme
NPON3BOAUTENN NEHbI HA JAHHOW BbICTABKE He
npeacTaBnieHbl)

YHukanbHas TexHonorus nossonuna Orchidée, kak eAUHCTBEHHOMY
MWUPOBOMY NPON3BOAMTENIO, 06ECNEUNTE MPOU3BOACTBO JTyHLLMX
NPOOYKTOB C 3aLLMTONM OT 3aMep3aHus, BbIAEPXKMBAIOLLIMX
TemnepaTypy [0 -45°C 1 MeHbLLe, H4TO NO3BOJISET UCMONb30BaTh
neHoobpasoBatenb orchidex AFFF/AR-LV B ycnosusx KpariHero
CeBepa.

MeHeHoo6pa3zoBatenu Orchidex AFFF o6ecneynBaioT
MaKCcMasbHY NPON3BOAUTENBHOCTb NMPU NOXAPOTYLLEHWUW, B TOM
yuCcne NOKa3bIBAKT Masnoe KoNM4ecTBO BpeEMeEHW, TpebytoLLerocs
NS TYLUEHWs!, U NPy 3TOM ABNSAIOTCA abConNtoTHO 6e30MacHbIMU
Ons niogen N KOHCTPYKLUUIA.

MwvpoBble npeacTaBUTENN XMMUYECKON 1 (hapMaLeBTUHECKON
NMPOMBILLIEHHOCTU, TaKMe Kak:

e BASF * DSM

e Bayer * Lyondell Basell
e Evonik * N UHblE,

* Roche

Bbl6panu neHoobpasosatenun Orchidex n 4acTM4HO UcMonb30Bau
npn NOXapoTyLLEHNN, [OOVBLUNCH BbICOKMX Pe3yfbTaToB C
Orchidex AFFF.

MwupoBble HedpTAHbIE rpynnbl 1 HedbTEXMMUYECKME 3aBOAbI, TaKne
Kak:

« Shell » Coneco * TaHeko
« BP * North refinery e TpaHcHedTENPOAYKT
« Rumpetrol * TatHedTb e [asnpom HedTb

B CBOEW CCTEMe ynpasfeHnsi CPeACcTBamMm NPOTUBOMOXapPHON
3aLUmMTbl MonararTcs Ha NPMMEeHeHVe Taknx NeHoobpasosaresnen
Orchidex, kak AFFF 3% F n Orchidex ARC LV.

OBOPYAOBAHIE

These products have been elaborated after a
long of carefuly phase of development, and
are nowadays globally used providing top
sfire safety and perfect excellence in use and
appliation in several high risc applications.

Orchidée regularly participates in global
INTERSCHUTZ exhibition, which in
2015 was held in Hannover (Russian
foam manufacturers at the exhibition
not shown)

A unique technology has enabled Orchidée
as globally sole producer to provide top
freeze protected products down to -45°C and
less., that allows the use of foam orchidex
AFFF/AR-LV in the Far North. Orchidex AFFF
foams provide top fire performance inclusing
ultimately low extinguishing times providing
top safety for human being and installations.

Global players in chemical and
pharmaceutical industry like

* BASF * DSM

e Bayer * Lyondell Basell
¢ Evonik ¢ and others,

* Roche
have selected Orchidex foams and partly

extinguished fires in reality at ultimate
performance with Orchidex AFFF.

Global oil groups and petrochemical plants
like

e Shell e Tatneft

* BP e Taneco

e Rumpetrol * Transnefteproduct
e Coneco e Gazprom Neft

¢ North refinery

rely in their fire protection management
system and in application on Orchidex foams
like AFFF 3% F, and Orchidex ARC LV
foams.
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OBOPYAOBAHIME

Mwuposas aBTomo6unbHas rpynna VW Bei6pana Orchidex B kayectse
nocTaBLLyKa CBOEro NpoTUBOMOXaPHOro 060pyAOBaHNSA HA HOBOM
npousBoacTee, a Daimler Benz nnaHnpyeT 06HOBUTb NEHHbIE CUCTEMbI,
Ha KOTopbIX 6ydyT MCnonb3oBaTb NeHeHoo6pasosaTtenb Orchidex.

Mwuccuns «lMoxapoTyLlueHre ¢ MHHOBaLMAMKU» NpuBena K ToMmy, 4To
MHOrMe NokKynaTtenun nonaraktTcs Ha MHHOBALMOHHYIO MPOOYKLMIO
Orchidee, cgenaHHyto no cneundurKkaummn 3akas4ymka, a Takxe
BbibupatoT Orchidee B Ka4ecTBe NocTaBLUMKa HOBbLIX TEXHOSIOTUIA U
KOHUEeNumMi B 061acTu NoXXapoTyLUeHUS.

MpounaeopcTeeHHble nnowaakm Orchidée B rno6ansHom

CMbICIe ABNSATCA €QUHCTBEHHBIMU, Ha KOTOPbIX UCMOMb3YyeTcs
NPOM3BOACTBEHHbIN MNPOLECC MOCTOSHHOrO COBEPLUEHCTBOBAHNS TUNAa
KanpgseH, Bknto4asn 5s, nepeqoBor onbIT U paboTa no nporpaMmmam
6e3onacHocTu cornacHo 1ISO 9001 n KaiigseH, a Takxe onTuMmmuaauus
npoun3BoACTBa.

FANoHUbI ncnonb3ytoT KanaseH n 5s Ana 4eTkor CTPYKTypu3aumm
npoLEeccoB NPOM3BOACTBA U MaTEPUanbHOM OCHALLEHHOCTU. OTO
No3BOJISET OCTUYb HanbonbLUen 3(EKTUBHOCTA 1 cO3aaTh A5
pa6o4ymx onTUMarsbHble YCNoBUS Tpyaa.

QOuyeHb BbICOKWIA MHHOBALMOHHbIM NoTeHUmarn ocHoBbiBaeTcss HA HAOKP
(R&D centers), KoTopble NPeOOCTaBAAOT Kak HOBbIE NPOAYKTHI, Tak U
peLLeHns 3aKa34nKoB.

[neHkoo6pasyoLLmii PTOPCUHTETUHECKUI NEHOO6PA30BaTESb
Orchidex AFFF B MMpPOBOM 3Ha4YeHUM NPUMEHSAETCS AN 3aLUUThI

Ha HedbTenepepabaTbiBalOLLMX 3aBOAAX, B HE(PTEXUMUYECKON
NPOMBILLUAEHHOCTU, HA XMMUYECKUX 3aBOAAX, Y TEKCTUIbHBIX U HUTAHbIX
npounsBoauTeNnen, Ha 3aBofax, NPON3BOAALLMX KPaCKU U NMOKPbITUS, a
Takxxe B aBTOMOOUIIbHON N CTPOUTENBbHOM MPOMbILLIEHHOCTM.

[MeHoo6pa3oBaTenb PEKOMEHAYETCA NS TYLLIEHUS MEHOM HU3KOW
KPaTHOCTU FOPHOYNX XNOKOCTEN. BbicokoadhheKkTnBeH npum
MCMONb30BaHMM MeTofa NOACMOMHOMO TYLLEHUS NOXAapPOoB HeddTH 1
HedpTenpoayKToOB B pe3epByapax, 1 Npu TYLLEHUN NOXapoB HETU 1
HedTENPOAYKTOB NEHOW HNU3KOW KpaTHOCTU, MO4ABAEMOW MOHUTOPaMM
60/1bLLON NPON3BOANTENBHOCTY U NadeTHLIMU CTBOMaMM.

CoyeTaeT BbICOKYIO OrHETYLLALLYIO 3DEKTUBHOCTb, HU3KYIO
KOPPO3MOHHYI0 aKTUBHOCTb U BO3MOXHOCTb XpaHeHUsi B BUae pabo4ero
pacTtBopa. BegyLume 6pvragbl NOXapoTyLLeHNA B 60MbLUMHCTBE
KpYMHbIX ropogos EBponbl 1 A3um nonararoTcs Ha BbICOKYHO
npounssoguTenbHocTb npogykTa Orchidex AFFF.

TexHonoruns Hu3kor Baskoctn AFFF/AR 6bina onTuMmM3npoBaHa
Orchidee 1 npepocTaBnsieT BbICOKOKACCHYIO NOXapHYO
6€e30MacHOCTb MPY SKOSIOrM4ecKn 6e30nacHbIX XxapakTepucTukax, a
TakXe 04eHb ObICTPOE TYLLEHNE OTHSA U BbICOKOMPON3BOAUTENBHYIO
COMpPOTMBAAEMOCTb K 06paTHOMY BO3ropaHuio. BefyLume 3aBofpl
BbIGpanu a1 NPoayKTbl, OTANYAIOLLMECH HU3KON BA3KOCTbLIO

Jaxe npu KpanHe HN3KOM TeMneparype 1Cronb30BaHus, 1 npu
3TOM BbICOKOI(PEKTUBHBI NPY NPUMEHEHUM Ha BCEX BUAAx
JIErKOBOCMIaMEHSIIOLLIMXCA XXUAKOCTEN.

[NeHeHoO6pa3oBaTeny NPOLLNN KpyrnHoMacLUTabHble UCMbITaHUSA Ha
o6opygosaHunm CepeucCHabl a3 n Tema Systemi S.p.A.
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The global automotive group VW has
decided for Orchidex for the fire protection
of a major new plant, so Daimler Benz

is planning for an up-date of their foam
systems.

The mission "Fire fighting with Innovation"
has leaded to the fact that many customers
rely on Orchidee for taylor-made innovative
products, as well as selecting Orchidee

as supplier of new technologies and
conceptions in extinguishing perfomance.

The manufacturing sites of Orchidée are

the globally solely ones in this line with a
continuous Kaizen production process,
including 5s, excellence and work safety
programs according to ISO 9001 and
Kaizen, as well as optimization of operational
excellence.

The very high innovation potential is based
on the R&D centers which provide both new
products as well as customer solutions.

The Orchidex AFFF line globally protects
refineries, petrochemical industry, chemical
plants, textile and fibre manufacturers, paints
and coatings sites, as well as automotive
and building industry. Leading fire brigades
in most of the major cities in Europa and
Asia rely on the top performance of Orchidex
AFFF.

The AFFF/AR low viscosity technology

has been optimized at Orchidee and
provides top fire safety at environmentally
friendly properties as well as very rapid

fire knockdown and ultimate burnback
resistance. Leading refineries haven chosen
these products, being low viscous even at
lowest temperature for use, and leading

to top fire performance on all kindes of
flammable liquids.

Foam was a large-scale test equipment
ServisSnabGaz Groups and Tema Systemi
S.p.A.

KEY WORDS: 0l and gas deposits, deposits of the
East European platform, Scythian plate.
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OBOPYAOBAHIME

[ EPMETUYHDBIE HACOCDI mermet'c
oT HERMETIC-PumreN GMBH

AN pa6OTI)I B aIr'peCCrBHbIX 1 OIIaCHbIX CpeAaX

HE3ABWCUMBIE 3KCMEPTBI CXOOATCA BO MHEHIWIA, 4TO 13 BCEX TIMOB HACOCOB HANBOJTEE HAEXHBIMU,
OONrOBEYHBIMI, PEMOHTOMPUTOAHBIMM 1 3KOHOMWYHBLIMIA MPU3HAHBI TEPMETU4HBIE LLEHTPOBEXXHbIE
HACOCbI C 3ALLMLLEHHBIM CTATOPOM. CEFOAHSA B MUPE ECTb NALL HECKOJTbKO NPOV3BOAUTENEN HACOCOB,
B YbEI NPOV3BOLCTBEHHON NMHENKE NMPUCYTCTBYHOT 3TN HACOChI. CPEZN TAKIX MPOVI3BOAUTENEN
BE3YCJI0BHbIM NAEPOM ABMAETCA HEMELKINA NPON3BOANTENL HERMETIC-PUMPEN GMBH, B HOMEHKATYPE
KOTOPOI0 rEPMETUYHBIE BECCAJTbHIKOBBIE HACOCbI 3AHUMAHIT ITTABHOE MECTO

PEKITAMA

INDEPENDENT EXPERTS AGREE THAT THE MOST RELIABLE, DURABLE, MAINTAINABLE AND COST-EFFECTIVE PUMPS
ARE CANNED CENTRIFUGAL-TYPE PUMPS WITH A SHIELDED STATOR. TODAY, THERE ARE ONLY A FEW PUMP
MANUFACTURERS IN THE WORLD, WHOSE PRODUCT LINE INCLUDES THESE PUMPS. THE HERMETIC-PUMPEN GMBH
COMPANY IS AMONG THESE MANUFACTURERS, PUMPING EQUIPMENT OCCUPIES AN IMPORTANT PLACE IN ITS
PRODUCTION NOMENCLATURE

KIO4EBBIE CJTIOBA: eepmemunnoLe umepUé‘E)/(Hblf Hacocwl, )I(uJKOCmHO-K'O/lbuEG’bIC" BAK))YMHbBLE HACOCHL U CUCTNEMDL,
metmepéﬂuambze upomﬂuuoﬂuo-nopmﬂesbw Hacocol.

MaTtTnac HeCTnep, C y4eTom Bcé 6onee CTpormx MMPOBOW TEHAEHLNN, MEXaHNYECKME
ochmumanbHbIii NpeacTaBUTENb TpeboBaHui, NpeabsaBAseMbiX K TOpUEBbIe YNNIoTHEeHMs BO BCe
Hermetic-Pumpen GmbH OXpaHe 300pOBbs U 06ecneveHnto BO3pacTatoLLen Mepe 3aMeHATCA

B Poccuu u TamoXxeHHOM TEXHUKM 6€30NacHOCTN, COrflacHoO repMeTUYHbIMU CUCTEMaMMU.

Coto3e EAJQC

Benyuias Hemeukas komnanng HERMETIC-Pumpen

! GmbH, aBnqatoLlaacs MMpPoBbIM NMAEPOM B paspadoTke U
BeAyLMiA crneunanuct
No NpoeKTam NPOW3BOACTBE HAAEXKHbBIX M SKOHOMUYHbBIX FePMETUYHbIX
Hermetic_Pumpen GmbH LI,eHTpO6e>KHbIX HaCOCOB, Bb||_|yCKaeT L|J|/|pOKy|’O FaMMy HaCOCHOro
obopynoBaHna AN BbICOKOIEPEKTUBHOIO NPUMEHEHNA B
XUMUYECKOW, HEPTEXMMUYECKOM, HedbTerazoBow, 1 Apyrom
nepepabaTbiBatoLLEN MPOMbILLIEHHOCTN

BukTop Bouyapos,

PUC. 1. Hacoc ¢ BCTPOEHHbIM 3KPaHNUPOBAHHBIM BUTATENEM = Hacocb! doupmbl HERMETIC —

(C 3aLNLIEHHBIM CTATOPOM) - 3TO MOMHOCTBIO 3aKpPbITbie
LUMPKYNALUNOHHBbIE HACOChl 6€3 Kakoro-
60 YNNOTHEHMS Bana OTHOCUTENbHO
aTMocdepsbl, T.e. 3TO 6eccalnibHUKOBbIE
Hacocbl 6e3 U3HaLLUMBAOLLMXCS
TOpLEBbIX YNNoTHeHWN. Mpueof nx
OCYLLEeCTBNAETCH MNEKTPOMArHUTHbLIM
nyTemM npuv noMoLLM Tak Ha3blBaeMoro
3KpaHWPOBAHHOIo ABUraTens.

CpaeHuBas repMeTvyHble HAcoChl
pasHbIX Npov3BoguTenei, crnegyer
YUUTLIBaTb Lenbli psag KpUTepres:
cTeneHb o6ecrneyeHns repMeTUHHOCTM,
6e30MacHOCTb, B3PbIBO3ALLMUTA,
npocToTa pemMoHTa, Temneparypa
nepekaivMBaeMon cpefpl, AManasoH
LaBneHui, Kng, MOMEHT 3anycka,
MOHTaX 1 Tpebyemas niowlags ons
YCTaHOBKU, YPOBEHb LLYMOB, 3aTpaThl
Ha aKcnnyaraumio 1 6e30TKa3HOCTb.
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PWC. 2. Hacockl HERMETIC anst npuMeHeHus B YCNOBUAX BbICOKUX TeMNeparyp

-
\

[lBurartenv c oxnaguTenem

PIC. 3. Hacocbl HERMETIC st NPpOLIECCOB C BLICOKMIA ABNIEHNAMN

Cpenu npenmyLLecTB HaCOCOB
HERMETIC ¢ akpaHnpoBaHHbIMMK
OBUraTensiMm CTOUT YNOMSsHYTb Takue,
Kak: abContoTHasA repMeTUYHOCTb,
YTO O3Ha4YaeT MOSIHOE OTCYTCTBME
npoTeYeK N 3MUCCUK 3a cHET
HanmM4usi ABOMHOrO pa3fenuTenbHOro
KOHTYpa (Mexnay pado4en n
BHELLHEWN CpefoWn), rapaHTUpYoLLEro
MakcuMasbHyto 6€30MacHOCTb;
KOMMaKTHOCTb KOHCTPYKLNK,
camoperynMpyemoe BbipaBHVBaHNe
OCEBOr0 MNONOXEeHWs poTopa, He
NoABEPXXEHHOCTb U3HOCY U CaMblii
HU3KMI YPOBEHb LLYMOB, 6narogaps
HaNM4YKno TONbKO ABYX MNOALUMMHUKOB
CKOMNBXEHWS, CMa3bIBaEMbIX CAMUM
nepexka4nBaemMbIM NPOJYKTOM,

a TaKxe 3a c4eT OTCYTCTBUA
ObICTPON3HALLMBAKOLLNXCA 1
N30aroLLMX NOBbILLIEHHbIE LUYMbl
LLIaPVKOMOALLMIHUKOB, MygT U
BEHTUNIATOPOB 3MEKTPOABUraTENS.

Kpowme T0ro, BbIrogHom
OTNIMYUTENBHOM OCOBEHHOCTbLIO
5TUX HACOCOB ABMSIETCA NPOCTOTA U

YyAOOCTBO MOHTaxa, TEXHUYECKOro
06CNY>XMBaHUA N PEMOHTa, BbICOKas
3KOHOMMWYHOCTb, HaMbOMbLLMIA CPOK
HapaboTKM Ha OTKa3 U HaUMEHbLLVE
3aTpaTtbl Ha Texo6CnyXnsaHme.

Benb ons HacocoB HERMETIC

He TpebyIoTCs HUKaKue TopLeBble
YMNOTHEHWSA, 6anaHcMpoBka MydTbl 1
Bana, MHCTpyMeHTapuv s KOHTPons
repMeTUYHOCTW, KOMMIEKCHbIE
CUCTEMbI 3aTBOPHOIO rasa 1 cMasku,
rpomosgkne dyHAAMEHTHble

NAWTbI C APEHAXKOM M BCE npoyee,
YCNOXHAOLLEee 3KCnayaTaumio n
obcny>xuBaHve o6opyfoBaHus,

a TaKxe yBenu4ymsaroLLiee ero
KOMMJEKTALMIO 1 COBOKYMHYHO
CTOMMOCTBIO.

Hacocbl HERMETIC 6e30TkasHo
paboTatoT B CaMbiX TSXKENbIX YCNOBUAX
3Kcnyaraumm, B HaCTHOCTH, B
OvanasoHax TemnepaTyp oT -160°C

0o +450°C, npu faBneHun B CUCTEME
0o 120 Mna v MoLLHOCTM aBuraTens
ot 1 po 625 kBT. Bnarogaps
COBEPLUEHCTBY U repPMETUYHOCTH

OBOPYAOBAHIE

PWC. 4. API 685 — repmeTuyHble
6eCCanbHIUKOBbIE HACOCHI C 3KPAHMPOBAHHbIM
JBuratenem
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OBOPYAOBAHIME

PWC. 5. Ogroctyneryatbie Hacocs! HERMETIC

PWC. 6. Muoroctynenyatble Hacocsl HERMETIC

KOHCTPYKLMW, OTCYTCTBUIO
CallbHMKOBbIX YNIOTHEHWN,
MCMOJTHEHUIO B COOTBETCTBUM

C BbICOKMMU TPEOOBAHUAMM
MEeXAYHapOLHbIX CTaHAapPTOB U HOPM
EN ISO 22858, ISO 2858 n1 API 685,
Hacocbl HERMETIC ob6ecne4vnBatot
BbICOKOMNPON3BOANTENBHOE
nepexkaynBaHve pasnmyHbIX Cpeq.

OcobeHHO pekoMeHayeTcs
NPUMEHEHME FrePMETUYHbIX
6eccanbH1KoBbIX HacocoB HERMETIC,
Korga rnepekadmaroTcs cpefbl B
BbICOKOTEMMNEPATYPHBIX NpoLeccax (¢
MCMNOMb30BaHEM TEMIIOHOCUTENEN)

1 cpedbl B npoLeccax rny6oKoro
3amMopaxuBaHus. Takxe

npv nepekayke a00BUTbIX U
BOCMTaMEHSIOLLIMXCS XXUOKOCTEMN,
pagmoakTUBHbIX, B3pbIBYATbLIX
BELLECTB M KaHLLepOreHoB.

B HbIHELLHMX HENPOCTbIX
SKOHOMMWYECKUX YCIIOBUAX BAXHO
CHWXaTb N3OEP>XXKM MPOM3BOACTBA.
[oBbICUTbL 3(PHEKTUBHOCTL
NpOn3BOACTBa NyTEM COKpaLLeHUA
3aTpaT BO3MOXHO 3a CHET NPUMEHEeHUs
NPOrpeccMBHOO 060PyAOBaHMSA,
TaKoro, Kak repmMmeTuyHbIe
6eccanbHukoBble Hacocsl HERMETIC.
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MmeHHo Hacockl HERMETIC
3apekomeHgoBanu cebs Hanbonee
HaaeXHbIMN 1 9PPEKTUBHBLIMU

B HEMpepbIBHbIX NpoLieccax no
nepekadke 60nbLUMHCTBA 6a30BbIX
NPOAYKTOB HE(PTEra3oXxMMmMHYeCKOro
KOMMJeKca 1 Hallv LUMpoKoe
npumMmeHeHune Ha HIM3, roe ycnewHo
NCMNOMb3YTCA B Pa3nYHbIX
npoteccax npu paéote ¢
apoMaTn4ecKMm CoeauHEHNIMU,
npv anknnmMpoBaHUN, OUCTUNNALNN,
rMOPOOYHNCTKE, N30MEPU3aLNN,
KPEKWHIe 1 np.

B 3aBMCMMOCTM OT yCroBUiA
3KCnyaTauum 1 NoxenaHui
3akas4uka, Hacocbl HERMETIC moryT
NPoun3BOAUTLCH B OQHOCTYMNEHYaToOM
WM MHOTOCTYMEHYaToM,
YHUbMLMpPOBaAHHOM UNn
cneunanbHOM, FOPU30HTaNIbHOM,
BEPTVKAIbHOM WU NMOrPy>KHOM
NCMOSTHEHUN.

Takxxe oHU MOTyT 6bITb
YKOMMJIEKTOBaAHbI YCTPOMCTBaAMMU
KOHTPOJIA YPOBHSA 1 TeMNepaTypbl
nepeKkaynBaemMon cpefpbl, 3aLnTbl
06MOTKM, OCEBOr0 CMeLLeHUs

W HanpasneHus BpaLLeHus

Bara anekrtpogsurartens, a

TakXxe 1 pas3finiHbiMn Opyrumum
NpMHaONEeXHOCTAMN.

Ha npegnpusatmnax Bcero mmpa yxe
pa6oTaet nopsigka 180000 Hacocos
HERMETIC gnsa skcnnyartauum

B CaMblIX TSKESbIX YCOBUSAX,

B TOM YMCAE U C TOYKM 3pEHNs
B3PbIBOONACHOCTU U TOKCUYHOCTMW,
NPV KOTOPbIX YTEYKN NepeKaymsaemon
cpefbl COBEPLLEHHO HEQOMYCTUMBI.

Takum obpasom, ons
COOTBETCTBYHOLLMX CIOXHbIX
npoueccoB Hanbonee apPeKTUBHO
NPUMEHEHNE rePMETUYHBIX HACOCOB
CO BCTPOEHHbIM 3MEKTPOABUraTeNEM
no APl 685. @

KEY WORDS: hermetic centrifugal pumps,
liquid ring vacuum pumps and systems, gear
and rotary piston pumps.

LEDERLE

Hermetic

Simply the best pump technology

121059, MockBa, yn. Kuesckas, a. 7
+7 495 221 36 73/74
www.hermetic-pumps.ru
hermetic@co.ru



CTPATEIMS U TAKTUKA

AcIiexTsl YIipaBA€HNM IIPON3BOACTBEHHBIMMN ITPpOLIECCaMU

CO3LAHVE 11 PASBUTIE COBPEMEHHOI CUCTEMbI YIPABNEHNSA HAQEXXHOCTbHO 11 BE3OMACHOCTBIO
MPON3BOACTBEHHbIX NMPOLIECCOB, BYAET CMTOCOBCTBOBATb 3®®EKTBHOMY MCMO/Tb30BAHINIO PECYPCOB,
BHEPEHUO PECYPCOCBEPETAOLLIAX 11 3KOMOTMYECKI BE30MACHbIX TEXHOMOT I, MOLEPHU3ALMN OCHOBHbIX
MPON3BOACTBEHHbIX ®OHA0B, CHUXKEHIIO PUCKA YPE3BbIHAHBIX CUTYALIA TEXHOTEHHOTO XAPAKTEPA.

VK 65.011.56

PASPABOTKA CCTEMbI MOHUTOPUHIA C MPUMEHEHNEM OTEYECTBEHHBIX TEXHOSOIMIA OPUEHTIPOBAHA HA
OBECMEYEHME TEXHONOMYECKOI HE3ABUCUMOCTI HALIMOHANBHO 3KOHOMUKIA. METOAO0MOMYECKOE OBECMEYEHNE
MOHUTOPUHIA MOKASATESIEI B PEXXUME PEANbHOMO BPEMEHI CNOCOBCTBYET MEPEXOAY OT «MOC/IEQTKA30BOW>»
CUCTEMbI OBCIY>KUBAHINSA 1 PEMOHTOB K «MPEOYNPEOUTENBHOW> MO NMPOrHO3HLIM MNOKA3ATENAM HALEXHOCTH.

B CTATBE OMCAHA CCTEMA MPOrHO3HOI0 KOHTPOJTA, ®YHKLIMOHPYIOLLIASI B PEXXIME PEAJIbHOIO BPEMEHI,
MO3BOMAOLLAA NOBbICUTL IODEKTUBHOCTbL NMPUHATIA PELLIEHNIA

CREATION AND DEVELOPMENT OF MODERN PRODUCTION PROCESSES RELIABILITY AND SAFETY MANAGEMENT SYSTEM
WILL CONTRIBUTE TO THE EFFICIENT USE OF RESOURCES, IMPLEMENTATION OF RESOURCE-SAVING AND ENVIRONMENTALLY
FRIENDLY TECHNOLOGIES, MODERNIZATION OF FIXED CAPITAL ASSETS, REDUCING OF THE RISK OF MAN-CAUSED
EMERGENCIES OCCURRENCE. DEVELOPMENT OF A MONITORING SYSTEM USING DOMESTIC TECHNOLOGIES IS FOCUSED ON
PROVIDING TECHNOLOGICAL INDEPENDENCE OF THE NATIONAL ECONOMY. METHODOLOGICAL SUPPORT OF PERFORMANCE
MONITORING IN REAL TIME FACILITATES THE TRANSITION FROM "AFTERFAILURE" SYSTEM OF MAINTENANCE AND REPAIRS

TO THE "PREVENTIVE" ONE USING FORECAST INDICATORS OF RELIABILITY. THE ARTICLE DESCRIBES A PREDICTIVE CONTROL
SYSTEM THAT OPERATES IN REAL TIME ALLOWING IMPROVED DECISION MAKING

K/IIOYEBBIE CJTOBA: ynpa(meuue npauseoﬂcmeeﬂubwu npauecm;vtu, Mayumopuﬂe noxazameaet, Cucmema npozuwyaeo xaﬂmpwuz.

3emeHkoBa M.1O.,

K.T.H.,

[oueHT Kacdpeapbl TpaHcnopTa
yrneesoaopoaHbIX

pecypcos TiomHI'Y

KypywwuHa E.B.,

K.3.H.,

AOLEHT Kacdheapbl 9KOHOMUKMW,
opraHu3auum 1 yrnpasneHus
npoussoacTsomM TiomHI'Y

CornacHo ®efepansHOMy 3aKOHY
«O NPOMBbILLIEHHOW NONUTUKE

B Poccurickon ®egepaumm»
(31.12.2014) [1] pa3BuTne
HedTerasosou otpacnu Poccun
OpVEeHTUPOBaHa Ha hopmMrpoBaHue
BbICOKOTEXHOJIOTMYHOWM,
KOHKYPEHTOCMOCO6HOM
NPOMBILLIEHHOCTM nobecnedveHne
060pPOHbI CTPaHbl 1 6€30MacHOCTU
rocynapctea. Kak nokaabiBaet
aHanua nyénukauuim n OencTByoLLen
HOPMaTUBHO-NPaBOBOM 6a3bl,
OCHOBHbIMOPUEHTUPOM ANSA
Hed)TerazoBoro Kommnekca Ha

CerofHsILLHWIA OeHb ABNsieTcs
TexHonorm4yeckas He3aBMCMMOCTb,
HaJeXHOCTb U 6€30MacHOCTb
OCHOBHbIX 3HEPreTUHECKMX
06beKTOB. OCO6EHHOCTH
opraHu3aumn, a Takxe NoCTaHOBKM
uenen, 3agay n BbI6Op METOOOB
CTpaTernvyeckoro ynpaeneHus
6e30MacHOCTbI0 U HAAEXHOCThbIO B
Hed)Tera3oTpaHCNoOpPTHOM oTpacnu
Poccun onpepnensitoT SKOHOMUYECKHME,
NONUTUYECKME, HAYYHO-TEXHNYECKNE,
coumanbHble 1 gpyrve akTopbl.

B cBA3K C 3TUM K OCHOBHbLIM 3agaqam
NPOMbILLMIEHHON nonuTukn Poccun B

[4] Neftegaz.RU ~ 79



T'OCPEI'YAVMIPOBAHME

3HEpreTMyecKor cepe OTHOCATCA
cnepywoLime:

* co3[aHve 1 pas3BUTNE COBPEMEHHOMN
NPOMBILLMIEHHON NHPPACTPYKTYpbI,
COOTBETCTBYIOLLEN LIENAM U
3aja4amMcTpaTernyeckoro
nnaHnpoBaHusa Ha pefepanbHOM
YPOBHE;

* CTUMYyNUpOBaHWe B cpepe
BHEpPEHNs pe3ynbTaToB
WHTENNEeKTyasnbHON fenaTeNlbHOCTH
1 OCBOEHVE NPOM3BOACTBA
WHHOBALMOHHOWM MPOMbILLIEHHON
NPOZYKLUMW, paLMOHANIbHOMO U
3P (PeKTUBHOrONCMONb30BaHNS
pecypcoB, BHEAPEHMUS
NMMOPTO3aMeLLaoLLMX,
pecypcocbeperaroLmx n
3KOJOrn4ecKkn 6e3ornacHbIx
TEXHONOTNI;

* noggepXKa TEXHONOrMYecKoro
NnepeBOOPYXEHUSA CyObEKTOB
OeATenbHOCTN B chepe
NMPOMBILLUIEHHOCTHW, MOAEPHMN3aLms
OCHOBHbIX MPON3BOACTBEHHbIX
(POHOOB MCXOAA N3 TEMIOB,
onepexaroLLmx Ux cTapeHve;

® CHWXeHVe puUCKa Ype3BblHanHbIX
CUTyaunin TEXHOreHHOro Xapakrepa
Ha 06bEeKTax NPOMbILLIIEHHOM
NHMPACTPYKTYpPbI;

e ob6ecne4veHne TEXHONOrM4eckom
HEe3aBMCUMOCTU HaUMOHaNbHOM
OKOHOMUKN.

Ctparternyeckoe
ynpassfieHne

CornacHo QHepreTnyeckom
ctpaterum Poccun oo 2030 roga
[2], BaxKHeWLEW 3apadert npy

TPaHCMOPTMPOBKE HEPTU 1 rada
SIBNISETCA PEKOHCTPYKLMS OOBEKTOB
TPy6ONpPOBOAOB, CUCTEMHAS
opraHn3aums TEXHOMOrMYECKNX
PEXUMOB UX PaboThbl, COKpaLLeHne
noTepb HepTN, BHEAPEHME
aBTOMaTU3MPOBAHHBIX CUCTEM
ynpaBsreHns U TENEMExXaHuKu,
YNy4LLEHNE TEXHNYECKOrOo
COCTOSIHVSI HedbTenepeKkaymBaoLLmnX
arperaros [1].

MaBHbIMK CTpaTErM4eckumm
opveHTUpamu ans
HedhTera3oTpaHCNoOPTHOM CUCTEMBI
ABNAOTCA SHepreTmyeckas u
3KOmormyeckanb6e3onacHoCTb,
adhhekTMBHOCTDL. MNpn

3TOM 0C060€ 3HaYeHne
nprobpeTaeTHeo6X0ANMOCTb
COBEpPLUEHCTBOBAHUACUCTEMbI
nokasarenen pesynsTaTMBHOCTU U
hopMmpoBaHUs NHHOPMALIMOHHO-
aHanuMTU4eckKoro obecrneyeHns
CUCTEMbI MOHUTOPUHIa
cTpaternyeckor nporpamMmbl.

3anapgHas Cubupk 6bina 1 octaeTcs
Ha CerogHsALIHNA OeHb rnaBHOMN
TOMNSIMBHO-9HEPreTn4eckom 6a3om
Poccuu, o6ecnevnBatoLLien

NOYTM NONIOBMHY BasltOTHbIX
NOCTYMNJIEHNI 32 CHET aKcropTa
HedTM 1 rada. OCHOBHOM

06beM HedpTaOCTaBNSETCAHA
HebTenepepabaTbiBatoLLe 3aBOAbI
no Tpy6onposoaam, HaoeXHoCTb
KOTOPbIX AOCTATOYHO BbICOKA, OOHAKO
MOSTHOCTBLIO YCTPaHUTL aBapum Ha
MarucTpasbHbIX Tpy6onpoBogax
NpPakTUYECKN HEBO3SMOXHO.
Oco6eHHO akTyasibHbIM 9TOT BOMPOC
CT@HOBUTCS B HACTOsILLiEE BpEMS B
YCINOBUSX CNIOXXHOW MeXAyHapoaHom
39KOHOMUYECKON 06CTAHOBKM B

PUC. 1. Qunamuka aBapuitHOCTM Ha 06BEKTAX MArUCTPANLHOrO TPYBONPOBOAHOIO TPaHCNOpTa

HedbTerasoBoM CEKTOpe 1 3apadax
CTpaTernyeckon SHepreTU4ecKon
nonutnkn Poccuu.

OuHamuka o6Liero Yicna asapun
no pesynsratam NpoBepoK
depnepanbHo cnyx6om No
3KOJOrMYECKOMY, TEXHONOMMYECKOMY
1 aToMHOMy Hagazopy [3],
nokasblBaet (puc. 1), 4To B

TeyeHue 10 net HabnogaeTcs Ux
CHWXEHWE, OCYLLIECTBISEMOE

3a CYeT COBEpPLLEHCTBOBAHMSA
TEXHONOrMKN 1 aBTOMaTU3aummn
npotiecca nepeka4km HedTu,
BHEOPEHWNsI COBPEMEHHbIX CPEACTB
TenemMexaHVKn 1 akTUBHOW 3aLLuTbl
Tpy60npoBOAOB OT KOPPO3UH,
pecopm B 0611aCTV CUCTEMBI
TEXHNYECKOro PerynmpoBaHus.
OpHako, oueHUTb 3hPEKTUBHOCTb
CUCTEMbI YNpaBneHns HageXHOCTbIO
1N 6€30MaCHOCTbIO TEXHONOMMHYECKMX
06BLEKTOB MO AAHHOW CTaTUCTUKE
OOCTaTOYHO CIIOXKHO, TakK Kak
CTPYKTypa 6a3 AaHHbIX, NonyyYeHHas
3a aHanuaupyemsblii nepmoa He
NMO3BOSIAET OLEEHUTb CHUXEHWNE
NI0KasnibHOro nokasartens yaenbHOn
aBapUMHOCTU (Ha eauHULY
TpaHCNopTUPYEMOro NPoayKTa,

B peXvMax HernosiHoM 3arpy3ku
TPaHCMOPTHbIX CUCTEM, MPU
3KCnyaTaumm B pasnimyHbIX
TEXHONOMMYECKMX U NPUPOOHO-
KNMMaTUYECKNX YCIOBUSX, AUHAMUKN
N3MEHEHUs1 KanuTasibHbIX BIIOXEHWIA,
pocTa ueH, BBoaa 1 AencTBUS
HOBbIX HOPMaTUBHbIX JOKYMEHTOB 1
pernameHToB u ap.).

I'I03Tomy, B HacCTodLlee BpemMsd
Hanbonee I'IpI/leMJ'IeMOI7I ABNAeTCA
cTparerna TexHn4eckoro
060J'Iy)KI/IBaHVIFI no pe3ynbratam.

S0 71 - MarucTpabHbIil TPAHCMOPT Y/IEBOAOPOA0B
45 MaruncTpanbHble ra3zonposofsbl 174 TbiC. KM
40 1 T B MarucTpasibHble HedTENpPoBObl 95 ThIC. KM
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PWC. 2. Tunosas cxema ananusa no metogy K./cukasbl

Tpuannbl
Marepuan MeTogpl 3mepeHuns
PesynbTar
NMpoyece (nokazarenu
KayecTBa )
VicnonHutens 060pynoBaHue
Tpny4nHbi

a) AMarHoCcTMpoBaHUst MeTogamm
HepasapyLuaroLlero KoHTposs; 6)
MOHUTOPUHIa TEXHOSOMMHYECKNX
napameTpoB 3KcnyaTauum
06beKTOB. Takas npakTnka
npegycmaTpvBaeT BbisiBIEHWE
nedeKToB NepBOOHEPEOHOrO
PEMOHTA M y4acTKOB ANt
PEKOHCTPYKLIMM, OLEHKY OCTaTOHHOIO
pecypca. B cuny cneumdukn
NPUMEHSIEMbIX MaTeMaTUYECKNX
Mopenen n MeToauk Takas
pervcTpauus napaMeTpoB Mo cyTu
ABNSIeTCH AUCKPETHON, Tak Kak
NPOBOAUTCS C NEPUOANYHOCTLIO A0
Heckonbkmx NeT. C 0gHOM CTOPOHbI,
3TO NPMBOAUT K HEOOXOAMMOCTU
perynsipHonpoBoOAnTL
PEKOHCTPYKLMIO MMUHEMHOW YacTw,

C apyrou — paspabartbiBatb 0
HacTyneHna aBapuii MeToabl U
€noco6bbl, NO3BONAIOLLNE B KOPOTKNM
CPOK OLIEHUTb TSXKECTb BO3MOXXHO
aBapuu, NPOrHO3MpPoBaThb BPeEMS
NMKBMAALUMM U ONpeaensiTe 1
obecrne4vmBaTb He0O6X0aUMble
cpencTsBa ansi NpoM3BOACTBa
aBapUIHO-BOCCTaHOBUTENbHbIX
pa6ot. OgHako, Bce 601bLUyt0
aKTyanbHOCTb NpuobpeTaroT
METOAMKMN HEMPEPBIBHOMO

OH-TaH KOHTPOJS HAAEXHOCTU U
6e30nacHOCTN 06BLEKTOB B CBA3N C
Heo6X0AMMOCTbIO padpabaTtbiBaTb
onepaTuBHbIe TEXHONOMNN
npenynpexneHus, os KoTopbIx
NPUOPUTETHLIMU CTAHOBATCS METOAbI
MOHUTOPUHIa TEXHOSOMMHYECKNX
napamMeTpoB.

®depepasnbHbIf 3aKoH «O
NPOMBILLEHHON 6e30NacHOCTN
OMnacHbIX NMPON3BOACTBEHHbIX

0OBbEKTOB» HE3ABMUCUMO OT
opraHmM3aLoHHO-NPaBOBbIX

dopm 1 hopM COBCTBEHHOCTU,
opraHnsaLmm ocyLLECTBISIOLLEN
CBOO [1€SATENIbHOCTb Ha TEPPUTOPUM
Poccuiickon depepaunn,
onpenenseTt TpeboBaHUA
NPOrHoO3MpoBaHus 1 obecrneveHns
6e30MacHoOM aKcnayaTaumm onacHbIX
NPON3BOACTBEHHbIX OOLEKTOB.
3aKoH onpepensieT NoHaTne
«MPOMbILLIIEHHas 6e30MacHOCTb»
KaK COCTOsIHME 3aLUULLEHHOCTH
YKN3HEHHO-BaXHbIX NHTEPECOB
JIN4HOCTU 1 obLLieCTBa OT aBapun
Ha onacHbIX MPON3BOACTBEHHbIX
06beKTax 1 NOCNeacTBUI aBapuni.
BaxkHewnLuen 3apadveit obecnevyeHus
6e30MacHOCTN SBMSETCS He

T'OCPEI'YAVIPOBAHME

KOHCTaTaums dpakTa BO3HUKHOBEHUSA
oTKaza Unu aBapuu, a, Npexie Bcero,
ero npeaynpexaeHue.

AHanns npo6aemMHoOro noss Bonpoca
Lenecoo6pasHo NPoBOANUTL C
NPYMEHEHMEM 3KCMEPTHOroaHanmsaa
no metoayK.Ncukasbl. MNpr4nMHHO-
cnegcTteeHHas guarpamma K./crnkaebl
— MHCTPYMEHT, obecneymBaroLmm
CUCTEMHBIV NOAXOA K OnpefeneHuio
haKTNHeCKUX NPUYNH BO3HUKHOBEHWS
npo6nemnpu pa3padboTke un
HenpepbIBHOM COBEPLLEHCTBOBAHMM
npoueccos. Llenb metoga —

N3y4nTb, 0TOOPA3UTL M 06eCcnednTb
TEXHOMOMMNI0 NMOMCKa NPUYNH
paccmaTtprBaemMor npobsembl ans
3(PHEKTUBHOrO NX paspeLleHuns.
MpuynHHO-CcneacTBeHHasn

avarpamMma — 3TO KoY K peLLeHuio
BO3HUKaOLLMX npobnem. Ouarpamma
Nno3BOSSET B NPOCTOWN 1 AOCTYNHOWM
dopme cucTemaTmanpoBaTb

BCE MOTEHUManbHbIE NPUYUHBI
paccmMaTpuBaeMbIx Npobdem,
BbIOENNTb CaMble CYLLIECTBEHHbIE

1 MPOBECTM MOYPOBHEBbIV NMONCK
nepBonpu4uHbLL.B cooTBeTCTBUM C
M3BECTHbIM NpuHUMnom lNapeTo,

B UTOre CPeAn MHOXECTBa
NoTeHUManNbHbIX NPUYUH (MPUYUHHBIX
(hakTopOoB), MOPOXAAOLLMX NPO6EMbI
(cnepcTeue), NULb OBE-TPY ABMSAKOTCA
Hambonee 3Ha4MbIMK 1 Noasexart
ycTpaHeHuto. [Ins nomcka Kno4eBbIX
npo6bnem ocyLLecTBAAETCS:

* c60p 1 cucTemaTm3aums Bcex
NPUYMH, NPAMO UM KOCBEHHO
BNMSAIOLLMX Ha UCCieayemyto
npoénemy;

® rpynnmupoBKa 3TUX NMpu4nH
Nno CMbICNOBbIM U NPUHUHHO-
CNeACTBEHHbIM 6510KaMm;
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T'OCPEI'YAVMIPOBAHME

PWC. 3. Noctpoenne anarpammbl K./cukasbl Ans aHanuaa noTeHLUManbHbIX NPOGIEM 1 MPUYMH B CUCTEME 06ECNEeYeHs 6e30MacHOCTH

1 HagexHocTn TC

IKOHOMUS, OTCYTCTBME |

Orpariere P— : COBPEMEHHbIX Pa3padoTok I
N Yy 3 Mo NMaHNPOBAHUIO B CUCTEME
(PUHAHCMPOBaHUS COBPEMEHHOIA TEXHUYECKOrO 06CTyKMBaHms |
______________ HOPMATUBHOIA ~ I 1l pEMOHTA I
I I Orcyrcrene | LOKYMeHTaLun L e e — = ]
| IKOHOMUS, OTCYTCTBUE > metogonorum | ¢
| pa3paboTok | | cuctem | OtcyreTame -
e | | MOHWTOpUHra | 3 EKTUBHBIX HeadhdhekTueHoE N
R S, | HamexHocTn | METO[IMK OLIEHKN nnaHVépOBrellererecypcoa
|r Cna6as motusauns | v Orcyrcraue (069 nporosa)
ADeANPUATHS Ha | 0TKa3 oT KayeCTBEHHOI 6a3bl | |
| Pa3BUTHE TEXHOMOTWT | C%'—’;&m%*::;'x AaHHbIX OrpaHuyeHme =
-0 E_ - Manoe Konu4ecTso (puHaHcUpoBaHNs
—_— - y N3MepAEMBIX
l OtcyTcTBue | Hepocrato4Ho nokasarenem ™~ 2
| cTumynupyiowiero 3 HeKTUBHbIE METObI HepocTaTo4HOe KONM4ecTBO
[KOHTPONIAA CO CTOPOHbI MOHWTOPUHIa ManoadhdexTnaHas MaTepuanos As pemMoHTa HepnocTaToyHas
| HAZI30PHbIX OPraHos | HaJIeXHOCTH CMCTEMA OLIEHKN 3 11 PEKOHCTPYKLIAN 3(hheKTMBHOCTb
——————— cucTEMbI
4\ \ \ | ynpasnenus
/ | HapexwocTbio
1 "
6e30MacHOCTbI0
CHIDKEHIE KaYecTa He,El,OCTaﬁTOHHOG KONnN4ecTBO TeXHUYECKUX
pa6oTbl nepcorana | 5 000pyAOBaHNS e
ANS PEMOHTA
11 PEKOHCTPYKLNIA
[——————— 1
| OkotommsHa | | HeoGocHosanHoe r————————— -
I KayecTtse | YBENM4EHUE HODM | OKOHOMUSA Ha KONMYECTBE | OrpaHudeHie N
l(BnMﬂHme Ha NPUGLINL) | BbIPAGOTKM | (BnMsiHWE Ha NPUBbINb) =g (PUHAHCHPOBAHUS!
________ Mo PeMOHTY g |
_______ - — e
: OTcyTCTBI/Ie CUCTEM I HepmocTarok | 9IKOHOMUS, OTCYTCTBUE AN
NOAAEPXKN npuHsiTHs | MHchopMaLMK | coBpeMeHHbIX pa3paboTok no HeatbheKTHEHoE
L pewenuin ana b npu AeiicTeun [ | NM1aHUpoBaHuio B cucteme | W
| onepatmroro | | Bo BHeLTATHBIX | TEXHUYECKOTO 06CNYXKMBaHNS ””aHVépOBaH"'e pecypcos
I ynpasneHuns | cUTYaLmax | 1 PEMOHTA Jl (6e3 nporHosa)

® paHXMpPOBaHUE UX BHYTPU KaXO0ro
6J10Ka;

® aHanm3 pe3ynbTaToB.

M3yyaemas npobnema sanucoiBaeTcs
C NpaBoW CTOPOHbI B cepeamnHe
avarpamMmbiv 3aK/I4aeTCa B pamKy,
K KOTOpOW crneBa noaxoauT OCHOBHas
rOpM30HTanbHas cTpesnka — «xpeder»
(onarpammy K. VicrkaBbl n3-3a
BHELLHEro B1aa 4acTto HasblBatoT
«PbIObUM CKENETOM>»).

B kavecTBe npumepa, paccMoTpum
anarpammy K. Mcrkasbl No oueHke
NPo6sIEMHOro Mons B CUCTEME
ynpasrieHnss 6e30nacHOCTbIO U
HafEeXHOCTbIO TEXHONMOrMYECKMX
06bEKTOB Npu TPy60NPOBOAHOM
TpaHcnopTe (puc. 3),M0Ny4YeHHY0
no pesynsraram onpoca 6onee

40 3KCnepToB M paHXMPOBaHUA.
OCHOBHOW MNPUHLMM NOCTPOEHNS
AvarpamMmbl No3BoONNA chopMUpoBaThb
5 OCHOBHbIX 6/TOKOBMOTEHLMANBHbIX
npo6nem, KOTopble MOrYT NOBMANATb
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Ha 3(pPEKTMBHOCTb CUCTEMBI
ynpaBneHus:

® HegoOCTaTOYHOE KONMUYECTBO
060pynOBaHUS ANt MEPONPUATUIA
TEXHMYECKOro 06CnyXMBaHUs,
PEeMOHTa U PEKOHCTPYKLMW;

* He0CTaTO4YHOE KOJIMHYECTBO
MaTepuaros nsi MEPONPUATUN
TEXHUYECKOrO 06CIYXXMBaHWS,
PEMOHTa 1 PEKOHCTPYKLMK;

* HeJOoCTaTO4HO 3ahheKTMBHAs
cucTeMa oLeHKM 6e30MacHOCTU U
HafeXHOCTY;

* ManoseKTUBHbIE METOAbI
MOHUTOPUHIra 6€30MacHOCTU U
HafeXHOCTH;

® CHMXeHMEe 3PPEKTUBHOCTM PaboThl
nepcoHana.

Kpome Toro, Bo Bcex 6510kax
NPUCYTCTBYIOT rpynnbl MPUYMH —
«QrpaHnyeHne rMHaHCMpPOBaHUS»,
«3KOHOMMUSI» — ECTECTBEHHbIE
NPUYKUHBI, YCTPaHAEeMbIE Ha YPOBHE

3KOHOMMYECKOr O MIIaHUPOBAHUS Ha
NpeanpUATUM 1 NPUHATUS peLLeHuit
PYKOBOLCTBOM KOHKPETHOW KOMMaHWU.

CornacHo cucteme BepTUKasbHbIX
nepapxui Lenemn v no pesynsraram
aHanuaa npo6yemMHoro rnons
HECNOXHO YCTaHOBWUTb, 4TO
pa3paboTka COBPEMEHHOM CUCTEMBI
OLIEHKM 1 pa3paboTka KoHLenumm
CUCTEMbI MOHUTOPUWHIa 6yayT
ABMATLCA KOMMIEMEHTapHbLIMK
LensMun CriegyoLLero ypoBHs.

AHann3 cucTemsl Lienen c
MCMONb30BaHNEM «(PUnbTpa»
NO3BONSET UCKITIOYUTL Kak
BTOPMYHbIE MO NpUopUTETaM 1
HeyCTpaHnMble Ha AaHHOM ypOBHE
ncenefoBaHnii KOHNUKTYyOLWME
aHTaroHUCTUYECKME YCNOBUSA —
Heo6Xx0OMMOCTb B SKOHOMUM 1
orpaHuyeHumn B onHaHcuposaHum (O3
«O NpoMbILLNEHHOM 6€30MacHOCTU» U
Ap.), npegnonaras, 4YTo BbINONHEHVE
TpeboBaHuI heaepanbHbIX 3aKOHOB 1



T'OCPEI'YAVIPOBAHME

PWC. 4. dyHKunoHanbHas CTpyKTypa CUCTEMbI MHOrOYPOBHEBOTO MOLYTIbHOTO Fe0TeXHUECKOro MOHUTOPUHTa TG (Tpy6ONpOBOAHOIA CUCTEMBI)

CucTtembl ynpaBneHns 6e30NacHOCTbHO U HAAEXHOCTbIO:
dBTOMATN3NPOBAHHAA CUCTEMA YNpaBiieHUA, NPUHATNE peLIJeHVIIZ ANCNeT4epCcKuMn CJ'Iy)K6aMVI n ap.

bnoku paspaboTku peLLueHnii:

Nno onepaTtuBHOMY pearmpoBaHuto

Mo CcTpatern4eckomMy niaHMpoBaHuo

Mo COBEPLLUEHCTBOBAHNIO
HOPMATUBHOW JOKYMEHTaLMN

5 N

CuCTeMbI NOAAEPXKN NPUHSATIAS PELLIEHM

9T

bokn oueHkn, aHanu3a v nPOrHo3npPoBaHus

bnok aHanusa
pe3ynbTaToB ANArHOCTUKN

bnok aHanusa bnok aHanunsa

PUCKOB

CTATUYECKUX AAHHbIX

bnok ananusa
3KCnNyaTaLMoHHbIX JaHHbIX

bnok aHann3a
pe3ynbTaTtoB reOMOHUTOPMHIA

PeXnmoB 3KCryataLlnm

bnok aHannsa

brnok ananu3a nocneacteuii
aBapuil N MHUMAEHTOB

bnok ontumusauuu ctparernu
TEXHNYECKOro 06Cy)XMBaHMS

G

Pa3paboTka MeTo40M0rn CUCTEMbI MOHUTOPUHIA HAZIEXHOCTU 1 6€30MaCHOCTY

5

®opmupoBaHue 6asbl AaHHbIX

obecrneveHne 6e30nacHOCTU ABMSETCA

3agaqert nepBoro npuoputeTa.
Kpome Toro,cTouT y4ecTb, 4T
LaHHble ycrnoBust 6yayT ABNATLCA
COEPXMBAOLMMU U KOPPEKTUPOBaTbL
aTanbl peLueHns NpoGIem.

Bonpockl HopmaTMBHOIO
rocynapCTBEHHOIO TEXHUYECKOrO
perynupoBaHus ABNSIOTCA
NONUTUYECKUM (haKTOPOM 1 B
HacToslLLiee BPeEMsI peLuatoTcs nyTem
BHEOPEHUS HOBbIX TEXHONOMMYECKMX
pernamMeHToB, CTaHAapTOB U
TpeboBaHWN.

Taknm 06pa3om, ynpaensemMbiMm
ABNAOTCA haKTOPbl B HAY4HO-

TEXHUYECKOW cdepe, yCTpaHeHue
KOTOPbIX CBA3aHO C pa3paboTKoNn:

¢ COBpEeMEHHbIX MeToaoB U
TEXHOMOrNIM No nnaHnpoBaHUA
B CUCTeMe TeXHNYeCKoro
OﬁCJ‘Iy)KVIBaHVIH N peMOHTA;

¢ METOOO0JIOMMU 1 CO3AaHNE CUCTEM
NOAAEPXKM NMPUHATUS PeLLeHMii
L5 oNepaTUBHOrO yrpaBsieHus
6e30MacHOCTbI0 U HAAEXHOCTbIO;

* MEeTo[OoNIOrMMM CUCTEM MOHUTOPUHIa
HafeXXHOCTH.

CnepoBatenbHO, NEPBOOHEPELHOMY
peLleHnto nogsiexat Npobdemsl,
CBsi3aHHble C CO30aHNEM
BCTPOEHHOMCUCTEMbI OHMNANH-
MOHUTOPUHIra 1 paspaboTKon
COBPEMEHHOW CUCTEMbI OLLEHKM

HafeXHOCTW 1 6e30MacHOCTH.
Mpryem CTOUT OTMETUTDL, YTO
pa3paboTka Taknx CUCTEM
Heobxo4MMa Kak 3KCnnyaTupyoLmm
npeanpuaTusM, Tak n
rocynapCcTtBeHHbIM HaA30PHbIM
opraHam B cgpepe TEXHOSIOrMHYeCKon 1
3KOJOrn4yeckomn 6e30nacHoCTU.

MpeomeTom cTpaTernyeckoro
ynpasfieHns B Lenax obecneveHuns
3HepreTnyecKom 6e30MnacHoCcTn
HebTera3oTpPaHCNOPTHON CUCTEMbI
SIBNSieTCS CO34aHNecncTeMbl
MOHUTOPWHIa Hage>XXHoCTK

1 6e30nacHOCT 06BEKTOB,
MO3BOJAIOLLENA OCYLLECTBNAT
NPOrHO3MpOBaHWe nokasarenew B
KpPaTKOCPO4YHOM U JOrOCPOYHOM
nnaHMpoBaHum, a rmaBHoe —
NoBbICUTb 3PPEKTUBHOCTL
cTpaTermm TexXHM4ecKoro
06CNyXXNBaHMSA 1 MEPOMPUATUI

no NpeaynpexaeHuio aBapuiiHbIX
cuTyauuin Ha obbekTax (puc. 4).
Takas cuctema npencraBnsgeT coobom
JONrOCPOYHBIN NHAPPACTPYKTYPHbIN
MPOEKT C MO3TanHbIM BHEOPEHNEM.
MeToponornyeckoe obecrneyeHune
LNS KOHTPONSA TEXHNYECKMX CUCTEM
06BLEKTOB TPaHcrnopTa 1 XpaHeHust
yrneBogoponoB hopmmupyetcs

C UCMONb30BaHNEM METOA0B
CMCTEMHOrO aHanunsa HagexHocTn.B
HacToslLLIee BPEMSI HA HEKOTOPbIX
HedpTerasoTpaHCnopPTHbIXMPeAn
PUATUSX NCMOMb3YOTCSH CUCTEMBI

MOHWUTOPWHIa 1 OTAENbHbIE BIOKN U
MOZYNM UMMOPTHOIO NMPON3BOLACTBA.
O6cnyxrBaHne Takux CUCTEM
BeCbMa JOPOrocTosiLLEeE N 3aBUCUT
OT 3KOHOMMYECKOW CUTyaumm Ha
BaJ/IlOTHOM PbIHKE Y MOUTUYECKOW
cutyauun. BaxkHoe 3HaveHve nmeet
TOT PaKT, 4TO Takas cuctema
[OMKHa 6bITb OTEYECTBEHHOIO
NpOV3BOACTBA, MaKCUMasrbHO
06bEeKTMBHA U onepaTuBHa,
He3aBMcuma OT MHOCTPaHHbIX
KOMMaHWN-NnponssoauTenen,
0COBEHHO MpU peanuaauum cTpaterum
mMnopTo3dameLleHus B Poccuu.

Taknum 06pa3om, OCHOBHas Liefb
BEPXHEr0 YPOBHS yrNpaBeHns
MOXET 6bITb CHOPMYyNMpoBaHa
cnegyowmM 06pa3omM — NOBbILLEHNE
30pPEKTMBHOCTN MOHUTOPMHIa
TEXHUYECKUX CUCTEM OOBEKTOB
TpaHcrnopTa 1 XpaHeHust HedpTn
C MCMNONb30BaHMEM METOLOB
CUCTEMHOrO aHanunsa u
NPOrHO3MPOBaHNsA NokasaTenen
HaAeXHoCTU 1 6e30nacHOCTH.

OnepartunBHoe
ynpasneHue

BonpoconepaTtnBHOro
NMPOrHO3MPOBaHNA 1 pearnpoBaHns
B HELUTaTHbIX CUTyaLusiX SBMSETCs
aKkTyarnbHbIM NP ynpasneHnm
6€30MacHOCTbIO U HAOEXHOCTbIO
npu TPy60NpoOBOAHOM TpaHCnopTe
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T'OCPEI'YAVMIPOBAHME

PWC. 5. 3ranbl nporHoanposaHna nocneAcTens asapuil Npu pasnnee HedT

MporHo3 nocneacTBuiA asapun

T p

OLieHKa BEPOSTHOCTI peanu3auun nnaHa nuKBUaaLnn aBapuii Pp
PA3PABOTKA
METO/10B OLIEHKM, PEKOMEHJALIIA NNaHoB NMKBUAALMM
KOHTpONS, coopa M0 BCKPbITUIO W npeynpexaeHus
1 oKanusauum aBapuitHoOro HeraTuBHbIX
yTeyek yJacTka nocneacTBuiA

yrnesogopofos. Ocobyto BaXKHOCTb
NpYHUMAaeT pa3paboTka cUcTemM
NOAAEPXKU NMPUHATUSA peLLEeHUH,
nossonsoLLlas crneunanucty

W aBTOMaTU3NPOBAHHOWN
cYcTeMe NPUHUMATL peLLeHns

no onepaTMBHOMY yrnpasBfieHnto
o6beKTaMu Unn rnpoteccamm

B HeLUTaTHbIX CUTyaLmUsAX.

lMpakTnka nokasblBaeT, 4YTo

Jaxe pernaMmeHTMpoBaHHbIe
HOPMaTUBHLIMU [JOKYMEHTaMu
TaTHble CUTyaLun B psife cry4vaes
cofiep>aT HeoHO3Ha4YHble
anropuTMbl AencTeus, TpebyoLume
OOMNOJNTHUTENBHOW YTOYHSAOLLEN
MHpopMaLIMKM NS NPUHATUS
creumnanmcTom adeKTUBHOIo
peLLeHns Mo ynpaseHnto.

MocnencTeus aBapuin U MHUMOEHTOB
Ha TpybonpoBogax NponomKarT
060CTPATb 9KONOrMYecKne
npo6nemsl. Mpu aHann3e aBapunHbIX
CUTyauuin Unm NporHo3e pucka
Lienecoo6pasHo UCMonb30BaTh
CUCTEMHBIV noaxof, (puc. 4, 5),
paccmaTtpuBas Kaxayto 13 HUX

KaK CNOXHYI CUCTEMY, rae

MHOI1e BXOASALLME B Hee haKkTopbl
(NPOJOMKNTENBHOCTL PEMOHTHO-
BOCCTaHOBMWTENILHOrO Nepuoaa,
NPUPOAHbIE U METEOPOSIOTNYECKNE
YCNOBUSA, XapakTep NOBPEXAEHNS,
pexum nepekayku, 06bem BbIGPOCOB
W Op.) ABNSATCA B3aMMO3aBUCUMbIMU
B cuiy 6bICTpON auccunaumm
MacCOOOMEHHbIX MEPEXOOOB U
AHTPOMOreHHbIX MPOLECCOB.

O6nacTb NPUMEHEHUS SKCMEPTHBIX
pacyeToB 06bLEMOB yTe4eK 1
BbIGPOCOB Yr1eBOAOPOAOB Npu

nx Tpy60onpoBOAHOM TpaHcnopTe
BecbMa LLUMpoKa. M3 TMnoBbIX 3aaay,
peLLaeMbIix 3KkcnepTaMu pasfiMyHoro
YPOBHSI, HEO6XOAUMO OTMETUTH
cnegytoLive:

® OLeHKa 1 NpOrHo3npoBaHune
nokasartesnen HageXXHoCTU 1
6e30MnacHoCTH;

84 ~ Neftegaz.RU [4]

® OLleHKa BepOoATHOCTU
BO3HVMKHOBEHUA aBapI/IVI
Pa3NnNYHbIX TUMOB;

* OLieHKa BO3MOXHbIX CPOKOB
NMKBUZAUMW NOCNEACTBUI aBapuu;

°* OLleHKa CTeneHn onacHoCcTu
BbI6pOCa C y4eTOM ero o6véma
N TOKCUYHOCTU 1 (h13UNKO-
XMMUNYECKUX CBOWCTB;

* MPOrHO3NpPOBaHMe NOCNeacTBUN
aBapuu;

* COCTaBreHME NepeyHsi BO3MOXHbIX
CO6bITUI NPU pacnpoCcTpaHeHN
yTeYKUN 1 BbIOPOCA;

* onpepgerneHve Hanbonee
BEpPOATHbIX MHTEPBAJZI0B BpEMEHU
Mexay oTKa3aMu;

* onpefeneHve JOCTOBEPHOCTMU
pe3ynsTaToB 9KCNepTU3bl U
cosfaHune 6aHka nHopmaumu,;

* pacyeT (OMHAHCOBbIX,
MarepuvasbHbIX U TPYHOBbIX
pecypcoB U UX MUHUMU3AUMS U T.4.

Hanpumep, nporHoaupoBaHue
nocneacTesunin aBapuin OMKHO
ObITb OCHOBAHO Ha rnokasaTtensax
HaOEeXHOCTU, B HaCTHOCTHU
PEMOHTONPUrOAHOCTH, TaK Kak

Bpems NIMKBUAaLMM aBapuUinHbIX
pasnuBoB ABNAETCA PYHKLUMEN

KaK BEPOSATHOCTHON, Tak 1
neTepMUHMpoBaHHON.[pn 3TOM
MeToAMKa nNnaHnpoBaHus paboT

1 NPOrHO3NPOBaHUSA NOCNEACTBUIA
aBapwuuv JOomKHa yunTbiBaTh (puc. 5)
OLIEHKY BEPOATHOCTUN peannsauum
NaaHoBbIX MEPONPUATUIA MO
pasnu4HbIM NPUHUHaM.

Tak, nokaszarerb
PEMOHTOMPUrOAHOCTU AJ151 OOBEKTOB
mMarucTpansHoro Hedrenposona —
cpepHee Bpems cpefHee BpeMs
BHEMNAHOBOMO (aBapUMHOIo)
BOCCTaHOBNEHUs (pemoHTa) T,
COrnacHo CTaTUCTUYECKUM OaHHbIM
no OenCTBYIOLLEN HOPMATUBHOM
OOKyMeHTaumm, oLeHNBaEeTCs no
dopmyne (1):

Tooeen= Ztm, , (1)
7 — YUCIO OTKa30B, NPOM3O0LLIEALLINX
3a nepvopg HabnaeHun ;

tsi — MPOOOIMKUTENIBHOCTb
BOCCTaHOBJIEHUS! MOCIe i-ro oTKasa
HopmatuBHoOe Bpems
BOCCTAHOBEHUS Ty ONIA KAXKOOM
-0 aBapuu LenecoobpasHo
oLeHuBaTb rno hopmyse B yCnosuu
BO3HWKHOBEHWSA LUTATHbIX CUTYaLi

T cocem _ T BoC cm
Hopm i(um) (mmh

MporHoaunpyemoe Bpemsi
BOCCTaHOBEHWs B LiefioM 1 ans
KaXoow i-ovi asapuu T, aBTOpaMu
npeqnaraeTcs oLeHMBaTb U3 YCroBus

(puc. 6):
Tnpum _Z T.(n,m o) P(HEUAM)A +z T:(npo on) (mm)l )
i=1

rA€ P — BEPOATHOCTb
BO3HWKHOBEHWSI HELUTATHOM
CcuTyaumu i-ro Tyna npv npoBegeHnmn
PEMOHTHbIX paboT.

PWC. 6. Onarpamma cocToAHuiA NP1 BOCCTAHOBIIEHIM CUCTEMbI C Y4ETOM 3aTPaYeHHOro BpeMeHi

= (%, %,..x,)

(Hewm)

HopmamueHoe
epems PBP
_1_ soccm
fzmm) =1 RHemm) Ti (Hopm)
(wum)

(newm)1

P (newm) n

(Hewm)i

soccm eoccm
T, T,

(npoan) (npoen)

T eoccm soccm
i | T,

(npoen) (npoer)




B cBoto o4vepeb BEPOATHOCTb
BO3HWKHOBEHWS HeLUTaTHOM
cutyauum P, onpegensertcs no
dopmyne:
P

(newm) =

1 - P(HO[JM), (3)

B, o) — BEPOSITHOCTb BO3HWKHOBEHWS
HOPMAaTVBHBbIX YCIIOBUIA 115l
NpoBefEeHNsH PEMOHTHO-
BOCCTaHOBUTENbHbIX Pa6oT.
BeposiTHoCTb £,,,,, MOXHO OLIEHWTb
CTaTUCTUYECKUM METOLOM, OHaKO,
YCIoBUs NMKBMZALM aBapuii MOryT
CYLLIECTBEHHO OT/IMYATbLCS Apyr OT
Ipyra, 4To JenaeT norpeLHocTb
pacyeToB HEOMPaBAAHHO BbICOKOM.

[ns OLeHKN BEPOATHOCTEN
BO3HUKHOBEHWS HEeLLTaTHbIX
cuUTyaumn LuenecoobpasHo
YyCTaHOBUTb MHOrODaKTOPHYHO
MofeSb AN OLEHKN BEPOSITHOCTYU
P, cumy C MPUMEHEHNEM
NETEPMUHNPOBAHHbIX
COCTaBNAIOLLNX:

E»«emm): S (X, x,..x,), (4)

roe x,Xx,...x, — pakTopsl,
onpegensioLme BO3MOXHOCTb
NpoBefeHNs BOCCTAHOBUTENbHbIX
paboT (TEXHOSOrNYECKUE,
METeOopONorn4eckme, HYenoBe4eckume,
3KOsIormyeckmne, SKOHOMMNYecKre,
NnonNuTUYECcKne n T.4.).

OnpepeneHne BepoOATHOCTH
HelUTaTHbIX CUTYaLUiA SBNSETCS
CJIOXKHOW BEPOSATHOCTHO-
CTaTUCTUYECKOW 3aaa4el ¢
3MeMEHTaMN KOMOVHATOPUKM,
U3MKM, MPOMBILLISIEHHO-
TEXHONOrMYECKOro aHanmaa,
OfHaKOHeo6XxanMo Ana obecrneyeHns
HafeXHOCTN 1 6e30MacHOCTU
06BLEKTOB.

Takum 06pa3om, co3faHve un
pasBuUTME COBPEMEHHON CUCTEMBI
yrnpaBfieHNs HaOEeXXHOCTLIO U
6€30MacHOCTbI0 NMPOU3BOACTBEHHbIX
NpoLeccoB, OCHOBaHHON Ha

METOO0SI0rM4ECKOM 6a3€e OLEHKUN U
NPOrHO3MpoBaHus Nokasarenen é6yaet
cnoco6CcTBOBAaTh peLLeHNo 3aaaY
paumMoHanbLHOro 1 apEKTUBHOIO
NCMOJIb30BaHUs pecypcos,
BHEPEHUSI UMMOPTO3aMELLAIOLLINX,
pecypcocbeperaoLLmx n
3KONOrn4eckn 6e3onacHbIxX
TEXHOMNOrnin, MofepHM3aunm
OCHOBHbIX MPO3BOACTBEHHbIX
(POHAOB, CHUXEHMIO prCKa
YypesBbl4alriHbIX CUTYyaumi
TEXHOreHHOro xapakTepa.
PaspaboTka cMcTeMbl MOHUTOPUHIa
C NPUMEHEHNEM OTEYECTBEHHbIX
TEXHOMNOrMin OPUEHTUPOBAHO Ha
obecneyeHne TEXHONOrM4eCKom
HEe3aBNUCUMOCTW HaLUMOoHabHOM
3KOHOMUKN. MeTopmonornyeckoe
obecneyeHne MOHUTOPUHra
rnokasaresniei B pexume peasnibHOro
BPEMEHW, B TOM YMCIIe KOMMJIEKC
MaTeMaTU4eckux Mogesnen n
MEeTOLOB NPOrHO3MpOBaHNs O
CUCTEM NOALAEPXKM NMPUHATUS
peLueHui, CnocobCTByET Nepexoay
OT «MOCNEOTKa30BON» CUCTEMBI
06CNyXNBaHNA N PEMOHTOB

K «npepynpeauTenbHon» no
NPOrHO3HbLIM NokasaTensam
HaeXHOCTW.

Paspa6oTtaHHas cuctema
NMPOrHO3HOrO KOHTPOSS,
(PYHKLMOHUPYIOLLIASA B pEXUME
peanbHOro BpeMeEHU, NO3BONUT
NOBbICUTb 3PEKTUBHOCTb NPUHATUSA
peLLEHWI N0 06eCNeYEHNIO
HaAEXHOCTUN OOBLEKTOB U

MOBbLICUTb YPOBEHb COLMATBLHOW

1 9KONOrnM4eckon 6e30nacHoCTm
CUCTEMBI.
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PAHNKE

Wepllio

Mbl PABOTAEM C BLICOKHMM QABNEHUEM.

KomnaHus Benyko NMAHKE Mvb6X, ocHoBaHHas B 1932 rogy, ABNSETCA CEMENHbIM, XOPOLLUO M3BECTHbLIM NPOM3BOAUTENEM
TPEXMNIYHXEPHbIX HAaCcOCOB Ans HeMTAHOW M ra3oBOW MPOMBILNEHHOCTU. Hala KoMnaHusi NMoCcTaBfsieT Hacocbl CO
CBOOOOHBIM KOHLIOM Barna, a Takke MOSTHOCTbK YKOMMIEKTOBaHHbIE arperatbl C NpUBOAOM, TpybonpoBOAOM MU
KOHTPOJIbHO-M3MEPUTENBHOM annapatypor Ans AaeBneHusa HarHetaHus go 1000 6ap v nogaum go 4000 n/muH. Hawm
rmapasnuyeckne Hacocbl cepun DP cootBeTcTBytoT cepTudmkaty FOCT-TP, ceptucukaty PTH, API674, DIN EN ISO
13710 n gpyrum ctaHgapTam.

O6beMHble HAaCOChbl MMEIOT MPEVMYLLLECTBA MO CPaBHEHMIO C LeHTPOOeXHbIMN — yBenuyeHHbin KM npumepHo B 2 pasa,
NpoCTOTY OBCNYXMBaHNS 1 peMOHTa. Halum Hacockl HAXOAATCS B AKCNyaTauny Ha HeTAHbIX MraTdopmax B CypOBbIX
3UMHUX ycnosusax Crnbupu, n B nycTbiHAX Amkupa v JiuBun. OHn paboTatoT B HENPepbIBHOM pexumMe 24 yaca B CyTKU U
BO MHOTMX crnyyasx 365 gHeln B rogy, Ha MOPCKMX 1 GeperoBbix yCTaHOBKaX.

Pektudmkauma n uHTeHcndmnkaumsa NnpuToka B CKBaXXUHY

3aka3uuk: Petrobras
MecTo npumeHeHus: bpasunus, nnaByyasi ycTaHoOBKa Ans
006bIYM, XpaHEHUSI U OTrPY3Ku HedTH

Twn Hacoca: DP 212

HarHeTaHune TexHn4yeckomn BoAabl

3akasuumk: TatHeTb

MecTto npumeHeHus: Poccus, 6eperoBoe HepTaHOE
MEeCTOpOXaeHNe

Tun Hacoca: DP 410-125

ByTtaHoBas dpakuums

3aka3uumk: BaHkopHedTb
MecTo npumMmeHeHus: Poccus, 6eperoBoe HepTaHOE
MeCcTopoXaeHune

Twn Hacoca: DP 212

O6cnyXnBaHMe CKBaXXWH

3akasuwmk: Petrobras

MecTo npumeHeHus: Bpasunus, nnaeyyas yctaHoBka Ans
006bI4n, XpaHEHUS U OTrPY3Ku HedTH

Tun Hacoca: DP 532-250

Limpkynsiumsa rnukons ans o6pa6oTkuy rasa
3akasumk: GDF Suez

MecTo npumeHeHus: OpaHums

Twun Hacoca: DP 403-035

MpumeyaHue: KomnakTHas KOHCTPYKUMS

PEKITAMA



HarHeTaHue KoHAOeHcaTa yrnesogopoaa

3akasuuk: bawHedpTb

MecTo npumeHeHus: Poccusi, 6eperoBoe HehTsiHOE
MECTOPOXAEHME 32 CEBEPHbIM MOMSIPHBIM KPYroMm.
Tun Hacoca: DP 410-125

HarHeTaHmne meTaHona / ataHona

3aka3suumk: Statoil

MecTo npumeHeHua: Hopserus, HedTaHasA
nnatdopma

Tun Hacoca: DP 408-100

Kaxxablh HacocHbI arperat pa3pa60TaH C yHéTOM yaoBneTBoOpeHus Tpe6OBaHMl7I KINMMEHTOB NO 3KcnnyaTauMOHHbIM
Ka4vyecTBam 060py,D,OBaHI/1ﬂ, y,D,O6CTBy npuy MOHTaXe U NPoCcToTe 06Cﬂy)KMBaHVIF|.

[nsa wcknioveHs HenpeaBUAEHHBIX MPOCTOEB OOOpPyAOBaHMSA, KOTOpblE MOFYT MOBMEYb OrpOMHbIE MOTEPU, Mbl
yOOBMETBOPSEM TPebOBaHUSA HaLUMX KIMEHTOB no 6ecnepeboriHom paboTe HAaCOCHbIX arperaTtoB, YTO OCOOEHHO BaXKHO
ans obopyaoBaHust, NCMOMb3yeMoro npu fobblve HedpTn 1 rasa. M3rotoBrneHHoe Hamu obopyadoBaHMe afanTupoBaHO
no4 KaXayto KOHKPETHYHO CUTYaLMIo, YCNOBUSI Pa3MeLLEHNS! U YCTAHOBKM.

Bbicokoe gaBneHue, cosgaBaemoe O60py/:lOBaHMeM, npocToTa 060]'Iy)KMBaHVI$| M noctasndAemMasa CcuctemMa ynpaBleHusa
SABNSAOTCS NULLb YacTblo 06LLMX Tpe6OBaHMl7I, BbICTaBIAE€MbIX HALLUMW KINNEHTaMW.

Kpome atux obwmx TpeboBaHnin, Mbl y4UTbIBAEM U KOHKPETHbIE 0COObIe TpeboBaHMsA kK 060PYAOBaHUIO HALLUX KIMEHTOB
n obecneunBaeM nx Heobxogumon gokymeHTauven. Mbl He TOonbKko pa3pabaTbiBaeM, U3roTaBnuMBaemM U npogaem
HacocHoe obopyaoBaHue, HO U NpeasiaraeM KOMMMEKCHbIe peleHus!

brnarogaps Halwlen XopoLlo pasBuUTon cucteme ynpasneHna npoektamMuy, Mbl TECHO pa60TaeM C KI'MMeHTaMn OT Ha4ana
aHanusa npoekra, ero paSpaGOTKM, 3Tana U3rotToBneHnsa O60py,D,OBaHVI$| N ero MOoHTa)ka Ha MecCTe 3Kcnnyatauuun. Hawa
ceTb MHOPMMPOBaHNSA O Npogaxax no BCEMY MUPY AaeT BO3MOXHOCTb peLllnTb ntobble 3a4a4n HalmxX KIMeHTOB.

Hawm KnueHTbl MOryT Takke paccyuTbiBaTb Ha Hally XOPOLUO CTPYKTYPUPOBaHHYK MOCNENPOAaKHY OpraHusauuio u
BO3MOXXHOCTb MOCTaBKW 3anacHbIX YacTel B TEYEHME BCEro Cpoka akcnnyaTauum obopygoBaHusa 6onee 40 ner.

MoceTuTe Hac Ha BbicTaBke "HedTeras-2016" ¢ 18 no 21 anpens 2016, dkcnoueHTp MockBa
MaBunboH Ne2, cteHa 21B13 (Ha nnowaake Made in Germany).

Mo Bcem Bonpocam, obpallanTecb kK Ham MO CNeayLWUM agpecam:

KoHTakT B cTpaHax CHI: KoHTakT chmpMbI-nponsBoauTens:

000 “Benyko NAHKE Tpenguur” Wepuko PAHNKE GmbH
1-n Moxawckun Tynuk, 4. 8A, ctpoeHue 1 Max-Planck-Str. 10

121059, r. Mockea, POCCUA 72555 Metzingen, GERMANY
WWW.wepuko.ru www.wepuko.de
info@wepukopahnke.ru wepuko@wepuko.de

Ten. +7 (499) 240-25-37 Tel. +49 7123 1805-0

Pakc +7 (499) 240-25-37 Fax +49 7123 41231



000 «TpaHc/lo2ucmuk» — KOMMAAHUS ¢ MHO20/1€MHUM OfbIMOM Op2aHuU3ayuu
nepeeso30K 2py308 Mo ecemy Mupy pa3Au4YHbIMU 8UGAMU MpPAHCNIOpmMa:
aemomobusbHbIM, 8030YUWHbIM, H(e1e3HOO0PONCHbIM U MOPCKUM
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Enabyaa Yexos
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TEXHOAOI'MI

BVBPALIIOHHA’I
HAAEXHOCTD

BMBPALISA MALLUWH 1 MEXAHII3MOB B OBLLEM C/TYYAE NPEACTABNAET COBO CNOXKHELLIA MPOLEECC, KOTOPIIA
MATEMATYECKI OMUCATb OCTATOYHO HEMPOCTO. BPEAHOE BO3AENCTBIE BUEPALIAV MALLIH BbIPAXAETCS B
CHVDKEHWW NX HALEXXHOCTV 1 JONTOBEYHOCTV, BHEMTAHOBbIX PEMOHTAX, CO3[AHN ABAPUIAHBIX CUTYALINIA,

VK 62-2

HAPYLLEEHW TEXHOJIOTMHECKOT O PEXXMA. HALEXXHOCTb LIEHTPOBEXHBIX HACOCOB, KAK PASHOBAHOCT
AVHAMUYECKIX MALLWH, ONPEAENSAETCA B 3HAYUTENBHOI MEPE X BUBPALIMOHHOM HAQEXXHOCTbBHO. HUSKIAN 1A
CTABUJTbHbI YPOBEHb BUBPALIAN, OTCYTCTBIE PESOHAHCHBIX 1 ABTOKOMEBATE/bHbIX ABMIEHIIN BO BCEM JNAMA30HE
PABOYIX PEXXIMOB TAPAHTUPYET TPEBYEMbIE HALEXXHOCTb 1 ONTTOBEYHOCTb. M0 CTATUCTWKE, MO MPUYNHE
MOBbILIEHHOW BUBPALI NPOVUCXOANT BOJEE 60 % OTKA30B LIEHTPOBEXXHbIX HACOCOB B HE®TEMEPEPABOTKE.
KAKOBbI OCHOBHBIE VICTOYHIIKI BUBPALIN 11 KAK MOXXHO 3BEXKATb HETATUBHbIX MOCMEACTBIANA?

VIBRATION OF MACHINES AND MECHANISMS, IN GENERAL, IS A VERY COMPLICATED PROCESS WHICH IS QUITE DIFFICULT TO
DESCRIBE MATHEMATICALLY. HARMFUL EFFECT OF MACHINE VIBRATION IS EXPRESSED IN THE REDUCTION OF THEIR RELIABILITY
AND DURABILITY, UNSCHEDULED REPAIRS, OCCURRENCE OF EMERGENCIES, DISTURBANCE OF PROCESS CONDITIONS.
RELIABILITY OF THE CENTRIFUGAL-TYPE PUMPS AS A KIND OF DYNAMIC MACHINES IS CONSIDERABLY DETERMINED BY

THEIR VIBRATIONAL RELIABILITY. LOW AND STABLE LEVEL OF VIBRATION, ABSENCE OF RESONANCE AND SELF-OSCILLATORY
PHENOMENA THROUGHOUT THE RANGE OF OPERATING CONDITIONS ENSURES THE REQUIRED RELIABILITY AND DURABILITY.
ACCORDING TO STATISTICS, MORE THAN 60% OF THE CENTRIFUGAL-TYPE PUMPS FAILURES IN OIL REFINING OCCUR DUE TO
INCREASED VIBRATION. WHAT ARE THE MAIN SOURCES OF VIBRATION AND HOW TO AVOID ITS ADHERES EFFECTS?

KUIIOUEBBIE CJIOBA: Hacocroe obopydosarne, ubpaynonnas nadennocms, negmenepepabanmviéanusuti 3a6o0.

leuvHauH A.A.,
3amecTuTenb gUpeKTopa

no Hay4How pa6oTe, K.T.H.,
000 «Cymckum
MaLUMHOCTPOUTESbHbIV 3aBOA»
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Bubpauus — Bpar no60n TEXHNKMN.
Bubpauus (nat. vibratio — kone6aHue,
OpOXaHne) BO3HMKAET B CaMbIX
pa3HO06pPa3HbIX TEXHUHECKMX
yCTpOMCTBax BCNeACTBME UX
HEeCOBEPLLEHCTBA, HEMPaBUIIbHOM
3KCnyaTauum Uam BHELLHMX
ycnosuin. Bubpaumsa maluvH n
MEexaHU3MOB B 06LLIEM CriyHae
npeacTaBnseT cobor CNOXKXHENLLNIA
npoLecc, KOTOpbI MaTeMaTU4ecKm
onucarb JOCTaTO4HO HEMPOCTO.
BpepnHoe Bo3gencTeme Bubpaumm
MaLLVH BbIpaXaeTcs B CHYXEHUN
MX HA[EXHOCTU 1 JONrOBEYHOCTMH,
BHEMNNIAHOBbIX PEMOHTaX, CO3AaHNM
aBapunHbIX CUTYauuii, HapyLLIEHUA
TEXHONOrMYECKOro pexunma. B
cooteetcTBue ¢ FOCT 27.002-89
Ha[IeXXHOCTb — 3TO «...CBOWNCTBO
06BbEKTA COXPaHATb BO BPEMEHM

B YCTaHOBJEHHbIX Npefenax
3Ha4eHune BCeX NapameTpoB,
XapakTepuayoLLMX CrOCOBHOCTb
BbINOMHATL Tpebyemble PyHKLMN B
3aaHHbIX peXxmMax sKcnyarauum».
HapeXHOoCTb LLEHTPOBEXHbIX
HacoCoB, Kak pa3HOBUOHOCTH
OMHAMUYECKNX MaLLWH,
onpenenseTcs B 3Ha4YMTENIbHON Mepe
MX BUOPALMOHHOW HaJEXHOCTbHO.
O6wwas BnépaumoHHas HagexXHoCTb
060N MaLLVHbI ABNSETCA
Ba)KHeNLLEN eé aKcnyaTaLMOHHON
XapakTepucTUKOn. H13kuin n

CTabusbHbIN YpPOBEHbL BUGpaLmu,
OTCYTCTBME PE3OHAHCHbIX U
aBToKose6aTebHbIX ABNEHUN

BO BCeM AuanasoHe paboyumx
pPeXvMOoB rapaHTupyeT Tpebyemblie
HaOeXHOCTb M JONTOBEYHOCTb. [10
CTaTUCTUHECKMM [aHHbIM, MO NpUYnHe
NOBbILLEHHOW BU6paLn MPONCXOaUT
6onee 60 % OTKa30B LIEHTPOOEXHbIX
HacocoB B HedbTenepepaboTke.

B coBpeMeHHbIX 9KOHOMUYECKMX
YCIIOBUSIX OOHMM U3 OCHOBHbIX
Ccnoco60B MOBbILLEHNUS
peHTabenbHOCTN MOCTOSAHHO
OENCTBYIOLLMX NpeanpusaTui

C HEMNpepbIBHbLIM LIMKIIOM
Npou3BOACTBA, Hanpumep,
HedTenepepabaTbiBaOLLMX, ABSETCA
CHVDKEHME 3aTpaT Ha aKcnnyaTaumio
HACOCHO-KOMMPECCOPHOro
o6opygosaHusa (HKO). A B kaxxgom
HM3 wvnu M3 ctpan CHI HaxoguTcs
B aKcnnyartaumm ot 1500 go 3500
LEEHTPOGEXHbIX HACOCOB Pa3fNYHbIX
TMNopa3MepoB, NO3TOMY BOMPOC
obecneyeHns aKcnyaTaLMoHHON
Haae>XHOCTN nx pa60TbI AoCTaTo4yHO
3510600HEBHbIN.

dakTn4eckoe TEXHNYECKoe
COCTOSIHVE AMHAMUYECKUX HACOCOB
onpegenseTcs no pesynsraram
aHanun3a u3mMepeHHbIX NapamMeTpoB
1 XapaKTepucTuk Bmbpaummn. 1o
06bACHAETCS CnegyoLwmnm:



Bo-nepBbix, BENU4YMHbLI BUGpaumm
ABNAIOTCA B HACTOSLLIEE BPEMSI OOHUM
13 OCHOBHbIX NokasaTesnen ka4ecTea
M HaEXHOCTN OUHAMNYECKMX
MaLLVH, KpUTEPUEM YPOBHS UX
NPOEKTUPOBAHUSA, U3FOTOBJIEHNS,
MOHTaXa 1 aKcrnyarauumn.

Bo-BTOpPbLIX, BUGPaALMOHHbIE
napamMeTpbl K XapakTepucTUKu
oTpaxaroT AMHaMN4eCcKoe COCTOsIHNE
HaCcoCHOro arperara v MHopmMaTUBHbI
6narofaps 4yBCTBUTENBHOCTH
BMOPALMOHHBIX CUrHANoB K Hanbornee

XapakTepHbIM TUNam HeVICI'IpaBHOCTeIZ.

B-TpeTbux, BU6paLMOHHbIE NapamMeTpbl
N XapakTepuUCTUKMN [OCTYMHbI Ans
annapaTtypHOro U3MepeHust n aHanuaa.

B-ueTBepTbIX, NpOBEOEHME
BNOPOAMArHOCTUHECKNX
o6cnefoBaHnn He TpebyeT
3Ha4YUTENbHbIX BPEMEHHbIX 3aTpaT U
BMeLlaTenbCTBa B TEXHONOrMYecKuni
pexum paboTbl yCTaHOBKM.

B kayecTBe BENMYUHbBI, OCTATO4YHO
MOJTHO XapakTepuaytoLLen
BMOPaLMOHHOE COCTOSIHNE
OVHaMNYECKON MaLLWHbI,
MCMONb3yeTcs 3Ha4YeHne
WHTEHCUBHOCTM BUBpauun. I3t1a
BeNMYMHa onpenenseTcs Kak

cpepnHee KBagpaTMyeckoe 3Ha4eHue
BMOPOCKOPOCTM B AManasoHe

yactoTt oT 10 'y, mo 1000 My B
LEHTPOGEXHbIX HAacocax KOHTPOJb
BMGpaLmn NPOM3BOANTCSA Ha Koprycax
NOALUMMHUKOBLIX OMOP B ABYX B3aUMHO
nepneHauKynspHbIX NonepeyHbIX 1
OCEBbIX HanpaBeHUSAX MO OTHOLLEHWIO
K ocu Bana. [nsa paspaboTtku
KOJIMHECTBEHHbIX HOPM BMOpaLK

TEXHOAOI'MN

PUC. 1. Hopmbl BUBpaLmn LEHTPOOEXKHBIX HACOCOB

Hopmb! Bu6pauuu no IS0 10816

cTaHOapTamMu npenycMoTpeHbl

Knace Il Knacc IV
BubpockopocTb, e AEERI (KpynHble MawKHbl | (KPYNHbIE MALLNHbI
(manbie (cpeanue

MMm/c MaHHb) MalLHHbl) Ha XECTKOM Ha HEXEeCTKOM

thynpamente) thynpamente)
0.28
0.45 X0poLio
0.71
112
1.80
2.80 YAOBNETBOPUTENBHO
450

HEeyA0BNETBOPUTENbHO

Henpuemnemo

30HbI, @ 3a eé npeaenamu, Ho B

Knaccbl MIHTEHCMBHOCTY BU6GpaLun B npegenax gonycTumor paboyen 30Hbl
AnanasoHe 3HaveHun (0,11 —71,0) JonyckaeTcs yBenmyeHve ypoBHel
MM/C B COOTHOLLIEHMM COCEOHMX Bnbpaumm Ha 30 %.

rpaHn4HbIX 3HaveHnid — 1,6. [ns Mo cBOEl NPUPOAE UCTOUHMKM
LeHTPOBGEXHbIX HACOCOB HOPMbI BUGPALIMOHHbIX BO3MYLLIEHUIA

BUOPALMM YCTAHOBIIEHbI CTAHAAPTOM B LIGHTPOBEXHbIX HACOCAX

ISO 10816, 3Ha4eHnst KOTOpbIX

npviBefeHbl Ha puc. 1.

MoryT ObITb MEXAHNYECKOr O,

rMapPOANHAMMYECKOrO,

B crangapte ISO 13709:2003/API aspoanHamMn4ecKoro un

610 30Ha pa60Tb| L|,eHTpO6E)KHbIX QJIEKTPOMArHUTHOIO NMPOUCXOXOEHUS.
HaCOCOB C TOYKM 3peHus BrubpaLmm OfOHUM 13 OCHOBHbIX MCTOYHWKOB
pas36uta Ha NPeanoYTUTENbHYIO U BMOPALMN MEXAHNHYECKOTO
LOMYCTVUMYIO, MPUBEAEHHbIE HA PUC. 2. MPOUCXOXAEHUs sBMsieTcs
HagHa4atoTcs HopMbl BUGpaumm HeypaBHOBELLEHHOCTb poTopa

NS NpeanoYTUTeNnsHoOM paboyen (amcbanaHc), obycnoBfeHHas

PWC. 2. Baaumocessb Mexay pacxomom 1 Bu6paumeit no 1ISO 13709:2003/API 610

H

—

Q - nopava,

H - Hanop,

n- KM,

V — BUGPOCKOPOCTb;

3en16Hoe nose —

H

n
pekoMeHayemas 30Ha

- pa6oThbl;
npu on,SQonT B

JKENTOE 101 — 30Ha
KpaTKOBPEMEHHO

\

J0MYCTUMOW PaBoThl

MakcumanbHo fonycTumoe
\3Haquwe BNOPOCKOPOCTU

\ basoBoe npefenbHoe

0,5Qonr

0,7Qonr

QOI'IT 1 ,1 QOI‘IT

3Ha4eHne BUOPOCKOPOCTH
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HecoBnaaeHWeM rnaBHON OCU MHEPLIMM
poTopa € ocbto BpaLleHus. Bnbpauus,
BbI3BaHHas HEYPaBHOBELLEHHOCTbLIO
poTopa, NPosIBASAETCA Ha ero Yactorte
BpaLLleHMs, Tak Ha3biBaeMow
060pOoTHOM YacToTe fo.

BTopbIM XxapakTepHbIM MCTOYHUKOM
BMOPaLIMN MEXAHNYECKOTO
NMPOVCXOXAEHUA ABMAETCA
pacueHTpOBKa pOTOPOB Hacoca

1 npueoga. NMpu pacLeHTpoBke
poTOpOB arperara Ha nonymydgrax
BO3HUKAIOT CUITOBbIE BO3OENCTBUS,
KOTOPbIE BbI3bIBAIOT U3rMObI
conpsiraembIX pOTOPOB 1
BOCMPUHMMAIOTCS NOALLMIMHUKOBLIMU
onopamu. Bubpauus, BbidaBaHHas
pacLeHTPOBKOW pOTOPOB,
NPosiBRSEeTCS TakKe Ha 060POTHOWN
yactore fo.

MeHee xapakTepHbIM UCTOYHUKOM
BMOpaLMM MeXaHU4YeCKoro
NPOUCXOXAEHUS MOTYT BbITb
CoefMHUTENbHblE MydThbl —
3y64aTble, BTYNOYHO-NanbLeBble

v ap. MNpu gedekTax unm naHoce
3M1eMeHTOB My Tbl Ha nonymydTax
pOTOPOB MNOSABAAIOTCS pagnasnbHble
HeypaBHOBELLEHHbIE CUMbI,
BpaLlatoLLmecs BMecTe C pOTOPOM.
OHu fechopMmMpyOT pOTOPbI,
BOCMPUHUMAIOTCA MOALLNMTHUKOBLIMU
ornopamu 1 NpyBOAAT K
BO3HWKHOBEHMIO BUGpaLnn Ha
060poTHOM YacToTe fo.

VHTEHCMBHBIM NCTOYHMKOM
BMOpaLMM LIeHTPOOEXHBIX HACOCOB
ABMSAOTCSA NOALMIMHUKA Ka4eHus.
[Haxe ngeanbHO U3roTOBMEHHbIN
NOALUUMHUK Ka4YeHus ABMseTcs
WCTOYHUKOM KonebaHuni ns-3a
ynpyrux gecopmaumii getanen,
npocKanb3blBaHUA TeJ1 Ka4eHus

B MeCTax KOHTakTa C KonbLamu,
HernpaBuIbHbIM MOHTa)XXOM.
Kone6aHus, BbI3BaHHbIE
NOALUNMHUKAMUN KaveHus,
NPOSIBNSAIOTCA B LUMPOKOM o6nactn —
OT OECATKOB [0 [ECATKOB ThicsaY L.
Haunbonee aHeproémkue KonebaHus
cocpenoToYeHbl B AvManasoHe oT
060pOTHOM YacToTbl 4o 3000 M.

MOALUMMHMKM CKOMbXXEHWS B
BMOPALMOHHOM OTHOLLEHNN MEHee
aKTVBHbI, YeM MOALLIMMHNKN
KadeHus. NpuynHa Bubpaumm B

HUX — HepaBHOMepHas cMa3ska
NOBEPXHOCTEN LLENKM Bana u
pabo4yeri NOBEPXHOCTU MOALLUMMHUKA,
BbI3bIBAIOLLIASA CUITbl TPEHNA MEXIY
3TUMM NOBEPXHOCTAMU. B pesynbrate
MOXET BO3HMKATb KOHTaKT 3TUX
NOBEPXHOCTEN U, Kak CleacTsme,
CKa4ykoobpa3Hoe ABUXEHME LLUEVKN
Bana. Takme konebaHunsa NPONCXOAAT
Ha cy6rapMoHMKax 4acToTbl
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Bpatenus 1/2fo nnn 1/3fo. MHorpa B
NOALUNMHNKAX CKOSIbXEHUS BO3HMKaET
npeueccus Bana nog BNMsHUEM
BMXPEBOM CMa3Kkn. Bubpauus npm
npeLeccun sBana rnposenaeTcsa Ha
npnGIN3NTENBHO MOMOBUHHOWM YacToTe
BpawleHus Bana (0,42-0,48) fo.

M'opognHammyeckas
HeypaBHOBELLEHHOCTb, Kak n
MexaHM4ecKas, Takxe NposiBseTcs
Ha 06opoTHoM YacToTe fo. OHa
06YyCnoBfeHa reoMeTpu4ecKuMm
pasnMunsaMm kaHanoB padoymnx

konec (PK), n3-3a yero nmeer

MECTO PasfIM4HOE MX 3anosIHeEHWE
nepexKaynBaemMom XNOKOCTbHO.
HepaBHOMepHOE 3anofiHeHNe KaHasioB
NPVBOAWT K HECOBMAAEHMIO LiEHTpa
mMacchbl xuakoctn B PK ¢ ocbto ero
BpaLleHust. [lercTBne guHaMmnyYecKmnx
COCTaBMALLMX pagnasnbHbIX N OCEBbIX
Cwvn, OENCTBYIOLLMX HA POTOp Hacoca
OT HEPaBHOMEPHOCTU pacnpeneneHns
JaBJIeHNsi B MPOTOYHOW YacTu
Hacoca, 0co6eHHO NPOSBSETCS Npw
paboTe Ha 4YaCTMYHbIX Nojavax — B
pexume pasBuTbIX 06paTHbIX TOKOB
Ha Bxoge B PK (cm. puc. 2). B atom
cnyyae MOLUHbIe NybCaLMOHHbIE
ABNEHUSA OT BpaLLatoLLerocs
NMOCTOSIHHO U3MEHSIOLLIErocs
NOKaNM3npoBaHHOIo BUXPS Ha BXoJe
B PK BbI3bIBaOT CIOXHble KonebaHus
KaK Ha 060pOTHOM HYacToTe, Tak U Ha
nonaTo4Hon — z1xfo M NX rapMoHuKax.

OpHUM 13 Hanbonee NHTEHCUBHBIX

M OMacHbIX MCTOYHUKOB KonebaHui
rMAPOAVHAMUYECKOTO MPONCXOXAEHUSA
ABNAIOTCA NTMAPOANHAMMNYECKME CUTbl,
BbI3BaHHbIe HEOAHOPOAHOCTLIO NMOTOKA
Ha BbIxofe 13 PK. MNpwn nepeceyveHnmn
TaK1M HEOAHOPOAHBLIM MOTOKOM fA3blKa
cnupasnbHOro 0TBoAa UM JI0NaTok
nonaTo4yHOro OTBOAA BO3HMKAKOT
UMNYrbCHblE KonebaHus, KoTopble
NPosIBNAIOTCA Ha YacToTe z1xfy, Tak
Ha3blBaeMOW N10NaTo4yHOM YacToTe,
roe zi — konu4vecTtso nonacten B PK.

MHoro4mcneHHble nccnefosaHns,
BbIMOSTHEHHbIE BO MHOIMX
npegnpuaTusax ctpad CHI, B
HacTosLLiee BpeMsi MO3BONSIOT Ha
cTagmmn NPOeKTUPOBaHWSA onpedenvTb
ONTUMaribHble COOTHOLLEHUS
KOnMyecTBa nonacrten pabo4vero
Koreca zpk U Yicna nonaTok
nonaTo4HOro OTBOAA Zso A1
pasnnyHbIX pa3amepoB padoymnx
OpraHoB C Lenblo obecneyvenHuns
OTCYTCTBUS BUOGpaLIMM HA NONATOYHOM
yacTorTe.

Cneungur4ecKM NCTOHHUKOM
rMapOANHAMMYECKUX KorebaHui
SIBNAETCA KaBuTaLUus, koTopas
BO3HMKaET Npu HeJoCTaTO4YHOM
KaBUTaLMOHHOM 3anace CUCTEMbI.

PaspbIB crnfoWHOCTN NOTOKA
KaBUTaLMOHHbIMW KaBepHamu ¢
nocnegyoLwmMM X MHTEHCUBHBIM
3axnonbiBaHNEM COMPOBOXAAETCA
ob6pasoBaHneM yaapHbIX BOSH.
KaBuTauMoHHble ABNeHNs
COMNPOBOXAAKTCHA NOBbILLEHHbIM
LLYMOM U BMGpaLumen, kotopas
NposiIBNAETCS B AnanasoHe 4acToT OT
1000 My go 20000 IMu.

McTovHmkom BUGpaumm
3MEKTPOMArHUTHOrO NPOMCXOXAEHNS
ABNAOTCHA CUMbl, BO3HMKAIOLLME B
BO3QYLLHOM 3230pe MeXAy POTOPOM
1 CTaTOPOM 3J1EKTPOABUraTENS.
3HayeHne 3TUX CUN 3aBUCUT OT
BENMYMHbI YNIOMSHYTOroO 3a30pa,

€ro KOHLEeHTPUYHOCTH, KoNnyecTa
NnoJsitoCOB M Na30B B pOTOPE U cTaTope.
Kone6aHusi OT aneKTpoMarHUTHbIX
VNCTOYHUKOB MPOSABNSIOTCS B
nmanasoHe 4actoTt oT 800 oo 2000 IMu,.

Bce npuBefeHHble BhiLLE napameTpsl
N XapakTepuCTUKKn Bubpaumm,

a Takxe gpyrve napameTpsbl

paboTbl Hacoca MUKCUPYIOTCA U
pacLumMdpoOBbLIBAOTCA COBPEMEHHLIMM
CMCTEMaMM MOHUTOPWHIa npu
YCNOBWWN OCHALLEHUN HACOCHOrO
arperara COOTBETCTBYHOLLNMMN
natymkamm n KU, Ons

BbINOSTHEHMS BUOPOANArHOCTUKM Ha
Kopnycax noALUMMHUKOB Hacoca u
3MeKTpoABuUraTens npeaycMoTpeHb!
MecTa Ans KpensneHus
BMOpoAAaTUYMKOB. Tunopasmepsl
BMOPOAATYMKOB onpepenseT
NOCTaBLUMK 3KCMNyaTUpyoLLencs

B MPON3BOACTBEHHOM KOMIMNEKCe
CUCTEMbI BUOPOMOHUTOPUHTA.

Ha BnbpogmHamuyeckme
XapaKTepUCTUKM HACOCHbIX arperaros
CYLLIECTBEHHOE BUSHWE OKa3blBatoT
Ka4eCTBO MOALLMIMHUKOB Ka4eHns 1
TUMN NPUMEHSAEMbIX COEANHUTENbHbIX
MydT. B nocnepgHee Bpems B Hacocax
1 3neKTpoaBUraTensax HaxogaTt

BCe 6onee LUMPOKOE NpUMEHEHNE
NOALLUMMHUKN Ka4eHUs KOMMaHWI

SKF, INA FAG, noctaTo4HO HagexXHo
3apekomeHoBaBLUNE Cebsl B TAXENbIX
3KcnyaTaumoHHbIx ycrosusax HIM3.
M3 BCex BMAOB COEOMHUTENbHbIX
MydT Hanbonee 6naronpUATHLIMU

B BMOPOAMHAMMNYECKOM OTHOLLEHUN
SBNAOTCS ynpyrue (Nony>xecTkue)
MydTbl, Hanpumep, Tuna MI (MydTbl
nnactuH4aTble) npomssogcTea PIrry
«[10 CesmaLu», Tuna MY (MydTbl
ynpyrve nnactuH4arsie), nnm MK
(MydhTbl KOMNEHCHPYIOLLME), NN

MCK (MydTbl coegnHuUTENbHbIE
KOMMEHCUPYIOLLIME) CYMCKMX
npounasoacte OAO «BHUMASH», HIM
«HACOCTEXKOMIMIEKT» n OO0
«TPN3». MydTbl Tna MI1, MY, MK
1n MCK cuutatoTcs «BMOGporacammm»,
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PWC. 3. HacocHbie arperartbl n03. H-4 1 no3. H-8; BepXHss 4acTb YNNTKN HAcOCa, BEPTUKANIbHOE HarnpasJieHne. Hacochl MOIHOCTbHO HArPYXXeHbI.

[laBneHne BO BCACbIBAOLLE MArucTpany MuHYC 2 MeTpa BOAHOro ctonba. b) Cnektp BU6poyckopeHus
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TakK Kak Nno CBOMM TEXHUYECKMM
XapakTepucTMkam LOoMnycKatoT

npv ONUTENBHOW 3KCnyaTaumm
pagvanbHOe CMELLEHMN BaoB O
1,5 MM, B3anMHOe 61eHre TopLoB
nonymydT go 3,5 MM, B3anmHoe
0CEBOE CMeELLiEHNe BasoB A0 + 3,5 Mm
1 B 3TOM UX NPEUMYLLECTBO Nepes
BCEMM OCTasbHbIMK TUNamu. Ho
nnacTuH4aTbie MydTbl 06nagalT
APKO BbIPa>XEHHOW HEIMHENHOCTLIO
XKECTKOCTHbIX XapakTEePUCTUK,
onpefesfieHne KOTOpbIX PacHeTHbIM
nyTeMm BeCbMa 3aTPYLHUTENBHO.
Cranpapt API 671 Tpebyet
ONpeneneHnst XXECTKOCTHbIX
CBOWCTB M COBCTBEHHbIX YacToT
0CeBbIX konebaHun NpocTaBokK
nnacTuH4YaTbIX MyqT NyTeEM
crneumarnbHbIX UCMbITaHui. [NoaTomy
XapaKkTEePUCTUKM OCEBOM XXECTKOCTU
BCEX TUMOPa3MepoB MydT LOMKHbI
9KCMEPUMEHTASIbHO OMNpPenenaTbCcs Ha
crneuvanbHOM CTeHAE.

C nocTtaHoOBKOM 3afa4u NpoBeaeHns
pemoHToB HKO no chaktnyeckomy
TEXHUYECKOMY COCTOSIHUIO

B3aMeH NNIaHOBbIX CPeaHUX U
KanuTanbHbIX PEMOHTOB BbISBU1ACh
Heo06X0OMMOCTb HEMPEPLIBHOIO
nony4eHnst HoOpMaLmn 0 COCTOIHUM
060pyfoBaHMA OT CTaLMOHaPHbIX
npuéopos n yctporcte. ObecneyeHne
Hab6l0aeEMOCTU TEXHNHYECKOTO
COCTOSIHUSI NPON3BOACTBEHHOMO
KOMIMEeKca OCyLLECTBNAETCS NyTEM
MOHUTOPWHra — HabNAEHNEM

3a TEXHWUYECKUM COCTOSIHNEM
06LEKTOB MOHUTOpUHra (OM) ¢
Lenblo onpeneneHns akTmyeckoro
COCTOSIHUS KaXKA0ro 1 NpefckasaHns
MOMEHTa Nepexofa B NpefenbHoe
cocTosiHMe. Pe3ynsrat MOHUTOPUHra
npeacTasnseT cob0or COBOKYMHOCTb
anarHo3oB OM, nonyyaembix B OQHO
N TO Xe BPEMS, B TEHEHME KOTOPOro

coctosiHne OM cyLLecTBEHHO

He MeHsieTcs. [ns AnarHocTku

N MOHUTOPUHIra TEXHUYECKOro
COCTOSAHVSA AUHAMNYECKOrO
060pya0BaHNA UCNOMNb3YHOTCA
pasnunyHble OTe4eCTBEHHbIE U
3apybexHble TEXHNHYECKMe cpeacTaa.
Ha mHorux HIMN3 B nocnegHee spems
nosy4unna LWMPOKOe NpUMeHeHne 1
npusHaHue cuctema «KOMIMAKCR»,
cospanHas B HIML «OQuHamnka»

(r. Omck). MpumeHnTensHO K
HacoCHOMY 060pPYAOBaHMIO 3Ta
cucTema B aBTOMaTn3vpoBaHHOM
pexXvMe NPOM3BOANUT OLIEHKY
TEXHN4ECKOro COCTOSHUSA

Kaxxgoro o6bekTa no napamerpam
BMOpaLMM NOALLMMNHMKOB arperara,
TemnepaType NOALLMIMHUKOB U
TOPLIOBbIX YMIOTHEHUN, yTe4Ke

N3 KOHLIEBbIX YMNIOTHEHWI Bana,
[OaBneHVio Ha BXOfe 1 BbIXOAE,
nopa4ye, NoTpebaseMomMy TOKy
anekTpogsurarenem. Cucrtema
obecneynBaeT BU3yasnbHOe
OTOBGpaxeHme TeKyLLero
TEXHNYECKOro COCTOSIHUS LIBETOBbIMU
NUKTOrpaMMamu: 3ef1eHbIv LiBeT —
«[JonyCcTMMO»; XENTbIA — COCTOSIHNE
«TpebyeT NpUHATUS Mep>»;

KpacHbIn — «Hegonyctumo». Cuctema
Takxe BblAaeT npeaynpexaeHns
nepcoHany nocpeacTsOM peyeBoro
COO6LLEHNS N PEKOMEHZALMIA MO
6MKANLLMM HEOTOXHBIM AEACTBUSM,
KOTOpble He06X0AMMO MPOBECTU

Onsa obecnevyeHns 6e3aBapuinHon
aKcnnyaTtaumm obopynoBanus. Bee
n3mepsieMble CUCTEMON nNapameTpbl
HakannueatoTcs B 6a3ax AaHHbIX 3a
pasnun4Hble BpeMeHHble NHTepBanb:
12 yacos, 4 n 10 cyToK, 1 rog, 9 ner.

Cuctema «KOMIMAKCR»
obecnevnBaeT HagexHoe
OuMarHoctTmpoBaHue 0edeKkToB
NOALLMIMHUKOB, HapPYLUEHNE PEXMMOB

CMasKu, Hanmyme KaBuTaumMOoHHbIX
pexumMoB paboTbl HACOCOB,
HapyLLeH1e LIeHTPOBKM POTOPOB U
6anaHCMpOBKM BPaLLAIOLLIMXCS YaCcTewn,
ocnabéneHune KpenmneHus Hacocos

W anekTpoaBuratenein, oTkasos
TOPLOBbIX YNNOTHeHWN. CTaTucTuka
rnokasblBaeT, 4TO 0KoNo 70% OTKa30B
TOPLIOBbIX YNIIOTHEHWI BbI3BAHO
MOBbILLEHHbIM YPOBHEM BMOpaLmm
HACOCOB U 3M1EKTPOABUraTENEN.
AHanua cTaTUCTUKN OTKa30B

rnokasarn, 4To 6narogaps cmcteme
«KOMIMAKCR» 6onee 4em B 12 pa3
CHU3WIOCh YMCIO BHE3AMHbIX OTKa30B,
6onee 4yem B 4 pasa CoKpaTWUiocb
KONMN4ECTBO PEMOHTHbIX PaboT.
[MpownsoLuno nepepacnpegeneHve
06BbEMOB PEMOHTOB OT KanutasbHbIX

N CpefHnX B CTOPOHY TeKyLLMX
PEMOHTOB W TEKYLLLEro 06CNyXUBaHWUS.

HavanbHoe BubpaumoHHoe
COCTOsIHME HACOCHOro arperata
onpenensieTcs npu ero coaTo4HbIX
UCMbITaHWAX Ha NPeanpuaTUn-
N3roToBUTENE B COOTBETCTBUE C
TpeboBaHusamm ISO 13709:2003/
API 610. lNony4yeHHble 3Ha4YeHus
BMOPOCKOPOCTU, BUBPOYCKOPEHUS
1nu BnubpornepemeLLeHms B

MecTax U3MePEHNs Ha Koprycax
MOALLMIMHMKOB Hacoca 1 NPUBOAHOrO
SMNeKTpoABUraTens 3aHOCATCS B
nacnopT HAacOCHOro arperata. 3Tm
3HaYeHUA ABNAIOTCA UCXOAHLIMU ONs
CUCTEMbI MOHUTOPUHIa B AasibHenLen
aKcnnyartaumm.

[ns npumepa Ha puc. 3 npuBeaeHb!
pe3yneTaTthl BUOPaLMOHHbIX
M3MEepPEHUN OBYX HACOCOB, rae

Ans Hacoca no3a. H-4 npvBegeHbl
XapakTepuUCTUKM ABYX N3MEPEHUIA.

KEY WORDS: pumping equipment, vibration
reliability, refinery.
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I[TPABO

MIW®DbI O 3AKYIIKAX

Kaxk crmactm KOHTPAaKT " pe1rlyTalumnio

CPEAN YHACTHIKOB NPOLIECCA 3AKYIOK B TOMJIMBHO-3HEPTETHECKOM KOMMIIEKCE, KAK 1 B PYTX OTPACIIAX
NPOMbILUMEHHOCTW, BbITYET MHEHIE, YTO OMYB/IMKOBAHHbIA 3AKA3411KOM NPOTOKOS NPU3HAHNS NMOBEAVTENS
TOPTOB YKIOHMBLUMMCA OT 3AKITHOYEHNA TOCYOAPCTBEHHOIO KOHTPAKTA W OAHOCTOPOHHEE PACTOPXXEHIE
KOHTPAKTA M0 VHULNATBE 3AKA34UKA, ABNAOTCSA BE3YCIOBHBIM OCHOBAHUAMIA AN BKMOYEHISA CBEAEHUN

0 NOAPAO4NKE B PEECTP HEAOGPOCOBECTHBIX MOCTABLLMKOB. HAGTOSILLIE/ CTATHEI ABTOP PASBEVBAET 3TO

3ABJTY>KOEHWNE

THERE IS A PERCEPTION AMONG THE PARTICIPANTS OF PROCUREMENT PROCESS IN FUEL AND ENERGY COMPLEX, AS
WELL AS IN OTHER INDUSTRIES THAT PUBLISHED BY THE CUSTOMER PROTOCOL ON RECOGNIZING TENDER WINNER TO
BE AVOIDING ENTERING INTO A STATE CONTRACT OR UNILATERAL BREACH OF CONTRACT ON THE CUSTOMER'S INITIATIVE
ARE UNDOUBTED REASONS FOR THE SUPPLIERS DATA TO BE INCLUDED IN THE REGISTER OF UNFAIR SUPPLIERS. IN THIS
ARTICLE THE AUTHOR DISPELS THIS ILLUSION

KUIIOUEBBIE CIIOBA: 3axynxu, 20Cydapcmeenuiii KOHMPAKM, NOOPATUUK, YHACIHUK MOP206, peecrp
nedobpocosecmuvix nocmasusuros, LAC, apbumparnicroiii cyd.

ApenvHa MenbK,
Bepywiuit topuct
lOpuaunyeckas KomnaHus
«MPUOPUTET»

PaccmoTpeHune Borpoca 0 BKHYEeHUU
cBefieHnn 06 y4aCTHUKE TOpros

B peecTp HeJobpoCOBECTHbIX
NOCTaBLLMKOB B He(pTEera3oBon u
OPYrmx oTpacnsx NPOMbILLIEHHOCTU
pernameHTUpyeTcs B COOTBETCTBUM

¢ MNpasunamu BeieHns peecTpa
HeJO6POCOBECTHbIX NMOCTABLLMKOB
(NoapsA4MKOB, MCNOMHUTENEN),
yTBEPXAEHHbIMM [NocTaHOBEHVEM
Mpasutensctea P® ot 25.11.2013 Ne
1062 «O nopsgke BefeHWs peecTpa
HeJo6POCOBECTHbIX NMOCTABLLMKOB
(NoapsA4MKOB, CNOMHUTENEN)»
(manee — Npaewna) n 3aKoHOM O
KOHTPaKTHOW cUCTEME.

B cootBetctBMM Cc M. 2 4. 15 cT. 99
3akoHa 0 KOHTPaKTHOW cucteme
KoHTpOnbHbIV opraH B cdpepe 3aKynok
NPOBOAUT BHEMMAHOBYHO NMPOBEPKY B
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crny4ae nocTynsneHne nigpopmaumm o
HapyLLeHun 3akoHopartensctea PO un
MNHbIX HOPMAaTMBHbIX NPaBOBbLIX aKTOB
O KOHTPaKTHOW cucteme B cepe
3aKyrnoK.

Tak, B COOTBETCTBME C

Mpukasom «O BegeHun peectpa
HeJ06POCOBECTHbIX MOCTaBLLMKOB
un. 11 NpaBwun, Ha ocHoBaHWUX
3akoHa 0 KOHTPaKTHOW CUCTEME,
BKJTIOYEHWM U UCKITIOYEHUN CBELAEHUI
13 peecTpa HeJO6POCOBECTHbIX
NOCTaBLUMKOB, MPOBELEHMM NPOBEPOK
(haKTOB YKITOHEHUS yHaCTHUKA
pasMeLLeHns 3aKasa OT 3aKNio4eHus
roCcyfapCTBEHHOIO U MyHULIMNANIbHOrO
KOHTpaKTa, OCyLLECTBMEHN
BHEMJI2HOBbIX MPOBEPOK MpU
paccMoTpeHun ceefeHu o
HeJ06POCOBECTHBIX MOCTaBLLMKaX>»
(nanee — Npukas Ne 267), cornacHo
4. 5 cT. 17 O3 Komucemm no
KOHTPOIO B chepe pas3meLLieHns
3aKas30B, Mpu NPoBeAEHUN

NPOBEPOK PaKTOB YKITOHEHUA OT
3aKIYeHNst roCynapCTBEHHOMO

VNN MyHULIMNAJbHOTO KOHTpaKTa
[OIMKHA OCYLLECTBNSATL BHEMAHOBbLIE
NPoBEpPKM CO6MN0AEHUSA
3aKoHodaTeNbCTBa O KOHTPaKTHOWM
cucteme.

Mpun paccmoTpeHnn Bonpoca o
BKJTIO4EHUM CBeOEeHUI 06 opraHmM3aumn
B peecTp He06POCOBECTHbIX
NMOCTaBLLNKOB aHTUMOHOMOJbHbIN
opraH J0JKeH NpoBoanTb
BHEMMAHOBYIO NMPOBEPKY BCETrO
pasmelLlaeMoro 3akasa v aHanma
BCEX YCTAHOBJIEHHbIX HAPYLUEHWIA
3aKoHoJaTeNbCTBa O pa3MeLLLeHNN

3aKa3oB (QONyLLEHHbIX BCEMMU
y4acTHMKaMu NpoBOAMMbIX TOProB, B
TOM 4MCIIe N CO CTOPOHbI 3aKasuyunka)
N @aHTMMOHOMOJSIbHbIV OpraH B Liensx
cobnogeHnsa 6anaHca YacTHbIX U
ny6nnYHbIX UHTEPECOB He Brpase
OrPaHN4YUTLCA NMULLL KOHCTaTaumen
Hann4uus B NOBeAEHUN (hOpMasnbHOro
HapyLLeHus TpeboBaHU 3aKoHa, a
Takxe popmarnbHOM KoHCTaTaumen
HeHaffiexaluero UCronHeHns
YyH4aCTHMKOM TOProB TeX Unn

WHbIX HOPMAaTUBHbLIX TPE6OBaHWUN

6€3 BbIACHEHUS N OLIEHKM BCEX
haKTMHeCKMX 06CTOATENLCTB Aefa B
COBOKYMHOCTU 1 B3aMMOCBS3MW.

Taknm 06pa3om, NpusHaHne
y4aCTHUKa TOProB YKNOHUBLUMMCS
OT 3aKJM0YEHNA KOHTPaKTa

1 BKIHOYEHME CBeOeHUI

06 opraHusauuu B peectp
He[o6pPOCOBECTHBIX MOCTABLLMKOE
AIBMAETCA CAHKLIMEN UCKITHUTE!
3a He[O6POCOBECTHOE MOBEAEH
y4acTHUKa pasMellieHns
3akasa, BblpaXKatoLLeecs

VIK 246.9
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B HAMEPEHHOM Y YMbILLSIEHHOM
HapyLLEHWW NOJSTOXEHNIN 3aKoHa O
KOHTPaKTHOW cucTeme.

BkntoyeHue 3asBUTeSs B peecTp
Heo6POCOBECTHbIX MOCTABLLMKOB
MOXET paccMaTp1BaThCs B Ka4ecTBe
HEeo6X0AMMON Mepbl OTBETCTBEHHOCTMU,
TOJSbKO MpY 06ecrnedeHnr peanusaLmo
Lienen, kak BefleHWsi TaKoro peecTpa,
Tak 1 3aKoHa O KOHTPaKTHO

cucTeMe, a Takxke oSKHa ABNATHCS
copa3MepHO OTBETCTBEHHOCThIO
XapakTepy A0MYLIEHHOrO yHaCTHUKOM
TOProB HapyLLeHus.

Ncxopsa n3 aHannsa nonoXxeHun
3akoHa 0 KOHTPaKTHOW cucTeme,
BKIHOYEHMEe cBeeHUI 06 y4acTHUKe
TOProB B peecTp HeJOOPOCOBECTHbIX
MOCTAaBLUMKOB ABMAETCH CaHKLMen
3a YKIJIOHEHWE Nnua OT 3aKi0HYeHNs
rocygapCTBEHHOr0 KOHTpaKkTa.
MockonbKy B JaHHOM cryyae

peyb MAET O NPaBOOTHOLLEHUSX,
BO3HMKAIOLLMX MEXAY
YMOTHOMOYEHHbBIM OPraHoOM U
YaCTHbIM JIMLIOM, B KOTOPbIX
YMOTHOMOYEHHbIN OpraH BbICTynaeT
Kak BNacTHbIN MHCTUTYT, AaHHas
caHKuus ABMAeTCs Mepon ny6mn4Ho-
npaBOBOWN OTBETCTBEHHOCTMU.

Vcxoas n3 o6Lmx npuHUMNoOB
npasa, 06513aTesibHbIM 3/IEMEHTOM
ny65IMYHO-NPaBOBOM OTBETCTBEHHOCTH
ABIAETCA BUHA NPUBIIEKAEMOTO K
OTBETCTBEHHOCTM Nnua. ViHbiMun

crnosamu, B 0611aCTu My6MHHOMO

npaea Bcerga AencTByeT npesymMmnums
HEBWHOBHOCTU (4TO NOATBEPXAAETCSA
CIIOXMBLLENCA Cyae6HOM NPaKkTUKON).

Kpome Toro, xoTum 06paTutb
BHMMaHMWe Ha TOT (PakT, 4To
NONOXeHWsIMU 3aKOHA O KOHTPaKTHO
cucTeMe yCTaHOBIEHa BO3MOXHOCTb
pacTop>XeHue KOHTpakTa B cryyae
O[HOCTOPOHHETO OTKAa3a 3akasuyunka
OT WUCMOJIHEHUS KOHTPaKTa B
COOTBETCTBUM C rPaXKAaHCKUM
3aKOHOAATENIbCTBOM.

ITPABO

noapsaYMKOM YCTPaHEHO HapyLLleHne
YCINOBUIN KOHTPaKTa, NOCNyXuBLLee
OCHOBaHWeM [A5s NPUHATUSA
yKasaHHoro pewueHus (4. 14 ct.95
3aKoHa 0 KOHTPaKTHOW cucTeme).
OpHako faHHoe NpaBuio He
NPUMeHseTCs B Cly4ae NoBTOPHOIO
HapyLLeHWs NOCTaBLUNKOM
(moapsaYMKOM, NCNIONHUTENEM)
YCINOBUIN KOHTPaKTa.

C y4eToM mMmetoLLelica cyne6Hom
NpaKTuKK, ons 060CHOBaHMSA
OTMEHbI PACTOPXXEHUSA KOHTpaKTa 1

B obnactn nybnn4HOro npaea Bcerga oencTByeT

npesymrnumna HeBMHOBHOCTU

Tak Kak, B COOTBETCTBMM C 4. 16 CT.
95 3akoHa 0 KOHTPaKTHOW cucteme
WHpopMaLma 0 NOCTaBLLMKE
(nogpsan4uke, UcnonHuTene), ¢
KOTOPbIM KOHTPAKT 6blf1 paCTOPrHyT,

B CBA3M C OOQHOCTOPOHHMM OTKa3oM
3aKas4nka OT UCMONTHEHUA KOHTpaKTa,
BKJIlOHaeTCs B ycTaHOBNIEHHOM D3
nopsiake B peectp HeJobpOCOBECTHbIX
NOCTaBLLMKOB (NOAPSAHNKOB,
WCMONHUTENEN) — MHOIMe noapaaYmKm
CUMTAIOT (PaKT pacTopXeHus
KOHTpaKTa 6€30roBOpPO4HbIM
OCHOBaHwWeM nornagaHus Ux KoMmnaHum
B peecTp HeJobpOCOBECTHbIX
NOCTaBLLNKOB.

BmecTe ¢ Tem BbllleyKasaHHble
CYXOEHWs TAKXe ABNAOTCA
3a6yXAEHUAMN Y4aCTHUKOB
TOProB, OCHOBAHHbLIMY Ha NMPaBOBOM
HUrMMU3Me 1 Kak crieficTeme
MopoXAaoLLMMmM 6e30eicTene
noapAaYMKOB MO 3aLLyTe CBOMUX
3aKOHHbIX MPaB 1 UHTEPECOB.

Tak cornacHo yactn 13 ctaTbu

95 3akoHa Ne 44-D3 pelueHune
3akasyvka 06 OJHOCTOPOHHEM OTKa3e
OT UCMONMHEHWs1 KOHTPaKTa BCTynaeT
B CUJTy U KOHTPaKT cyuTaeTcs
pPacToprHyTbIM Yepes AecsiTb fHEeW ¢
JaTbl, Haanexallero yBeomI1eHuns
3aKa34MKoM MocTaBLUMKa
(mogpsag4vka, NcnonHUTenNs)

06 OOHOCTOPOHHEM OTKa3e OT
MCMOMTHEHNSI KOHTpaKTa.

Mpy 3TOM BaXXHbIM MOMEHTOM AJ1s
NoApsAYMKOB ABNSIETCA TOT hakT,
410 3aKasumk 0653aH OTMEHUTb
He BCTYNUBLLEE B CUNY peLleHne
06 0JHOCTOPOHHEM OTKa3e OT
WCTOJNHEeHUs! KOHTpaKTa, ecnu B
TeyeHne AecATUAHEeBHOro cpoka ¢
JaTbl Hagnexallero yBefoMieHus
nocTaBLUMKa (noapsaymka,
VCMOMHUTENS) O NPUHATOM
peLLeHnn 06 OfHOCTOPOHHEM
OTKa3e OT UCMONTHEHNA KOHTPaKTa,

NoATBEPXAEHMS 4OO6POCOBECTHOCTH
nogpsg4nKa npu UCNoHEHUN
KOHTpakKTa, NOAPAOYNK JOSMKEH XOTH
6bl Ha4aTb B BblLLeyKa3aHHblE CPOKM
yCTpaHsATb JONYLLEHHbIE HApYLUEHNs,
MOCyXXMBLUME OCHOBaHNEM
(NpyymHOI) pacTop>XeHus
KOHTpakTa, a Takxe npegocTaBUTb
3aKa34nKy 060CHOBaHWSA BO3HUKLLEN
3aep>XK1 CPOKOB UCMOSTHEHUS
pa6oT u T.n.

Bce BbilLeyKa3aHHble fencTBuA
(B3anMmMoencTBms C 3aKa34mKoM)
Heo6Xx0AMMO OCYLLECTBIIATL C
odhopmrieHeM ouLmanbHbIX NUcem
1 BO3Pa>XeHUN Ha OOHOCTOPOHHEEe
pacTopXXeHne KOHTpakTa B agpec
3aKas4uka, HarnpasnisemMbIX
LieHHBIMY NMUCbMaMK C ONUCLI0
BJIOXXEHWI B LIEHHOE MUCbMO, TaK Kak
TOSNBbKO ohnLmManbHble JOKYMEHThI
MOTyT paccmarpmusaTbCs cygamu
Kak [ornyCcTUMOe [oKa3aTesbCTBO.
Hvkakne HeodmLmarnbHble YCTHbIE
(vnn B hopme aneKTPOHHOM
nepennckn) [OroBOPEHHOCTH

C 3aKa34MKOM — He ABMIATCA
JONYyCTUMbIM [OKa3aTenbCTBOM

N COOTBETCTBEHHO He 6yayT
paccmaTpmBaTbCs Kak AenCcTBuUS,
HarpasreHHble Ha ocnapveaHue
OfHOCTOPOHHErO PacTOPXKEeHUSA
KOHTpaKTa.

B cnyyae ecnu 3aka3uuk Bce-
Taku He OTMEHUT CBOE peLLeHne
06 OHOCTOPOHHEM PaCTOPXKEHMU
KOHTpakTa, TO NOAPAAYMKY
Heo6XxoaMMO B OnepaTUBHOM
(HesameonUTENLHOM) MOpPsSAKe
obpallaTbCs B Cyf, C 3asBNEHNEM
06 ocnapuBaHun pacTopXeHns
KOHTpakKTa.

B pamkax cyne6Horo npotecca
NoapsiAHMKy Heo6xoamMmo 6yaeT
[0KasblBaTb OTCYTCTBUE Y
3aKaszyvka npaBoBbIX OCHOBaHMA
L1151 OIHOCTOPOHHErO PACTOPXEHUS
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KOHTpaKTa 1 [obmBaTbCs NPU3HaHNSA hrKcMpoBaTh yKasaHHble hakThbl cynebHoro 1ucka no ocnapvBaHuo
hakTa pacTopXXEHWUst KOHTpaKTa (nyTem ocyLLeCcTBNEHNE BUOEOCLEMKM,  PACTOPXKEHUA KOHTpaKTa 1
HeencTBUTENbHON OAHOCTOPOHHEN perncTpauumn dakta HaxoxXaeHus paccMOTpPEeHNst aHTUMOHOMOJSbHbIM
chernkom Ha ocHoBaHuK cTtaTbn 167 COTPYOHWKOB Moapsiayvka B OorpaHHOM BOMpoca 0 BKJIKOHEHUN
paxxpaHckoro kogekca Poccuiickon nomeLLeHmaX 3aKkas4uvka, nepegaye ceegeHunn o komnanumn B PHI. Begb
depepaumn. 3aKas4MKy UTOroB BbIMOSTHEHHbIX TONbKO 3TV PaKTbl fOKa3bIBAKOT
paboT 1 T.M.), B TOM Yncne, nyTeM [06POCOBECTHOCTL Noapsa4YMKa npu

Takasi no3uumsa NogpsaYmKa o
HeOencTBUTENbHOCTU CAENKN
06 0[IHOCTOPOHHEM OTKa3ze
OT UCMOJTHEHUSI KOHTPaKTa,

HanpaBfeHUs1 COOTBETCTBYHOLLMX NCMOMHEeHNN KOHTPaKTa.
Xarnob6 ¢ TpeboBaHnemM 06 yCcTpaHeHnn

8 Moatomy, oaxe ecnu Bbl He 6outecb
NpenaTCTBUMA B UCMOSIHEHUM

noTepATb HenocpencTBeHHO caM

noaTBepXaaeTcs B TOM YUCTE U KOHTpakTa. roCyfapCTBEHHbIA KOHTPaKT 1 He
CNOXMBLUENCA cyaebHor npakTukon (B Mogpsanymky He06X0AUMO MOMHUTD, cuuTaeTte ansa cebs Heo6XoaAMMbIM
4YaCTHOCTW MocTaHoBMEHNEM [1ecaToro  4TO NpW paccMOTPEHUN Bomnpoca O ero «cnacatb» 1 ocrapveartb
apouTpa>KHOro anennsauMoHHOro cyfa  BKJIIOYEHUM CBEOEHUIN O HEM B peecTp  [eWCTBUA 3aKkasyuka, Bcerga

oT 2 gekabps 2014 roga no geny HeJO06pPOCOBECTHbIX NOCTABLLUMKOB, Heob6xoaMMo NOMHUTb, 4TO Bam eLle
Ne A41-21330/14, a TaKxe peLleHMeM  aHTMMOHOMOJIbHLIN OpraH Takxe npuaeTcs «cnacaTtb» penyTaumio
ApbutpaxHoro cyna MockoBCKom NPOBOAMUT MPOBEPKY MO hakTy CBOEW KoMMNaHu1 u yupegurenen
o6nactu ot 02 ceHTabpsa 2015 roga BbINOMHEHUs paboTbl MO CMOPHOMY OT BKrodeHus B PHI. Kpome Toro,
no geny Ne A41-19584/2015, geno KOHTPaKTy (B TOM 4ncre u Ha npuaeTcs [okasbliBaTb COOCTBEHHYIO
Nno KOTOPOMY Bes HeMnocpeacTBEHHO MOMEHT PacCMOTPEHUA peLleHnst o [06pPOCOBECTHOCTL MPU NCMONHEHNN
aBTOpP HaCTOsLLIEeN CTaTby). BKMto4eHun B PHI) u kakve gencTteua  pactopraemoro (Mnm yxe

Takxe XoTenock Gl 0GpaTUTS npeanpuHuManncb NOAPAAYNKOM C pacToprHyTOro) rocyfapCTBEHHOMO
BHMMaHME NOLPSAUMKOB Ha Lienbio MX BbIMOSIHEHUS (YCTPaHEHNS KOHTpakTa. A cnacTtu Ux BO3MOXHO
CUTYaLMIO, KOT[1A 33KA3UNK KaKUM- MPUYMH PACTOPXXEHNS KOHTPaKTa). VCKIMIOYUTESNIbHO aKTUBHBIMU

nM60 06pPa30M YMHUT NPENATCTBUS CypebHas 1 aHTMMOHONOMNbHAas rPamoTHbIMI MpasoBbIMM
NoapAaO4NKY B AanbHenemM npakTVKa roBopuT O TOM, 4TO AEVCTBUSMU. ©

WCMOMTHEHUWN KOHTpaKTa v (unm) paboTbl MO pacTopraeMomy

yCTpaHeHUn NpuynH (HegopaboToK), KOHTPaKTy NOAPAAYMKY XenaTenbHO KEY WORDS: purchasing, government
MOCIY>XMBLUNX OCHOBAHMEM )15 npoJosKaTth BbIMOMHATE U (Mnn) contract, contractor, bidder, the registry of
pacTopXeHWs KOHTpakTa. B aTom YCTPaHATb BbISIBMIEHHbIE 3aKa34MKOM unscrupulous suppliers, Federal Antimonopoly
crnyyae nogpsayMKy Heo6X0ANMOo AedeKTbl BNOTb [0 PaCCMOTPEHMS service, arbitration court.

| g
OPAL SERES 7%

HEOTENPOAYKTbI B BOAE o environnement

PEKITAMA

B AHanusaTtop cogepaHua HepTenpoayKToB
B Boge OPAL.

M [TpepgHa3HayeH Ana TeXHONOrMyeckoro KOHTponsa
cofeprkaHnA HedpTenpoayKTOB B BOAE W BbIABNEHMA
aBapUIHbIX CUTYaL .

B B3pbiBO3awmLeHHOE NCMONHEHNe.

B HenpepbIBHbIA NOCTOAHHbBIA KOHTPOSb.

B [TprHUMN n3mepeHna — NHOPaKPaACHbIN ONTUYECKMIA.

B [Inana3oH namepeHunsa ot 0 go 100 ppm (mr/n).

B YcnewHo aKkcnnyaTMpyeTca Ha TEXHONOMMYECKNX
yctaHoBKax HIM3 PO.

000 «APA lpynn»

r. PAazaHb, 390022, Ten.+7 (4912) 30-05-29 E-mail: info@ardgrupp.ru
196 km. (OKpy»<Hasa gopora), Mo6: +7 (964) 158-31-21 a.levchenkov@ardgrupp.ru
0.12, 09.23 +7 (906) 64-88-999
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AKTYAABHO

PVICKUA KOHTPAKT
OTHOILLIEHNI

IIPY PeaAn3arni IIPOEeKTOB CTPOUTEAR
B HedTelrepepabaTrIBarOIIIen
" HepTEeXMMIIECKOI OTPACASIX

KOHTPAKTHbIE OTHOLLEHUSA ABNIAOTCA OAHUM U3 BAXKHEALINX 3NIEMEHTOB PABOTbI HAZL MPOEKTOM, U1 OT KAYECTBA
11X OPTAHWU3ALN 11 KOOPONHALW OEACTBUN YHACTHIKOB 3ABUCUT KAK OANBHEALLIAS 9®®EKTUBHOCTH PABQT,
TAK 11 KOHEYHbIA PE3YJILTAT MPOEKTA. K HEOTHEMJTEMbIM YCI0BMAM CYLLECTBOBAHMSA NMPOEKTA, KOTOPBIE HAXOOAT

PEKITAMA

CBOE OTPAXXEHUE B KOHTPAKTAX, OTHOCUTCA HEOBXOAMMOCTb PACMPELENEHNA OTBETCTBEHHOCTIA CTOPOH,
OPYTMI CNOBAMIA, OMPEAENEHNE CTEMEHW NMPUHATWA HA CEBS PUCKA, A TAKXKE NMOJTOXEHWSA, COTMTACHO KOTOPBIM
YYACTHUKI UCMONHSAKOT TE UM UHBIE OBA3ATENILCTBA MO YCTPAHEHIIO NI NPEAYNPEXAEHNIO NOCNELCTBIN,
CBA3AHHDBIX C HACTYITEHWNEM HEBJTATOMPUATHOIO COBbITUA. YTO TAAT B CEBE 3T PUCKI 1 KAK X N3BEXXATD MNPU
PEAJTN3ALIAN NPOEKTOB CTPOWTESTLCTBA B HE®TEXUMUYECKOW 1 HEGTENEPEPABATBIBAOLLIE OTPACNAX?

CONTRACTUAL RELATIONSHIP IS AN ESSENTIAL ELEMENT OF THE PROCESS OF PROJECT DEVELOPMENT AND
IMPLEMENTATION, AND THE QUALITY OF THIS RELATIONSHIP ARRANGEMENT AND COORDINATION OF PARTICIPANTS” ACTIONS
AFFECTS BOTH THE EFFICIENCY OF FURTHER WORK AND THE PROJECT FINAL RESULTS. INTEGRAL CONDITIONS OF THE
PROJECT EXISTENCE, WHICH ARE REFLECTED IN THE CONTRACTS, INCLUDE THE NEED FOR THE DISTRIBUTION OF THE PARTIES’
RESPONSIBILITIES, IN OTHER WORDS, DETERMINATION OF THE RISK ACCEPTANCE DEGREE, AS WELL AS PROVISIONS UNDER
WHICH THE PARTICIPANTS PERFORM CERTAIN OBLIGATIONS AIMED AT REMOVAL OR PREVENTION OF THE CONSEQUENCES
ASSOCIATED WITH THE OCCURENCE OF UNDESIRED EVENTS. WHAT DO THE RISKS INCLUDE AND HOW TO AVOID THEM IN THE
PROCESS OF IMPLEMENTATION OF CONSTRUCTION PROJECTS IN THE PETROCHEMICAL AND REFINING INDUSTRIES?

KJII0OUEBBIE CJIOBA: Hefmexumuﬂ, Hefmmepepﬂﬁomkﬂ, uﬂeetmuuuouﬂo—cmpoummbubte npoekmu, puacu xoumpakmﬂwx

ommomenuti, EPC-konmparmsuL.

ExkaTtepuHa
KanuHeHkKo,

MeHep)xep npoekTa
Euro Petroleum
Consultants Ltd.
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Buabl pyckoB, xapakTepHble ans
MNHBECTULIMOHHO-CTPOUTESIbHbIX
NMPOEKTOB U, COOTBETCTBEHHO, A5
3aKIYaeMbIx B MpoLecce NPOeKTHOM
DEeATENbHOCTN KOHTPAKTOB, MMEKT
CTPYKTYPY, CXOLHYIO C KJTaCCUHECKON
Krnaccudmkaumen: TexHM4Yeckme,
coumanbHO-3KoJIornyecKkue,
3KOHOMUYECKMNE, MONUTUYECKUE,
oTpacnesble 1 T.4. [pn 3TOM 3Ha4eHne
N BIVSIHWE KaXOO0W U3 rpynn puckos
Ha OCHOBHbIE NMapaMeTpbl MPOEKTa
(cpoku, Ka4ecTBO, CTOMMOCTb

1 MPOEKTHbIE NoKasaTenu —
HanpumMep, 6e30MacHOCTb UNn
3HEeproapHeKTUBHOCTbL) HACTOSLKO
BEJIMKO, YTO HeJOCTaTOYHbINA y4HeT
BO3[ENCTBUS UM UTHOPUPOBaHWE
KITHOYEBbIX PUCKOB Ha cTagum
pa3paboTKM 1 NoAnMcaHus KOHTPaKTOB
MOXET NPUBECTM K CPbIBY MiaHOB

no peanu3auum npoekTa Kak rno
NPUYMHE MHOFOKPATHOrO YBENNYEHUS
CPOKOB, CTOMMOCTU WU NEPEHECEHUSI
JaTbl NPUHATUS PeLLeHnst Mo
VMHBECTULIMOHHOMY MIiaHy.

B kayecTBe cTaHOapTHOM CXeMbI
peanusaumm NpoekTos B Poccumn
cyLecTBOBasn TpaguLMOHHbIN

(XO35IMCTBEHHDIN) METOL BbINONHEHNS
pa6oT, npeanonarawLwuii ynpasneHne
BCEM KOMIMJIEKCOM paboT cunamm
opraHu3auumu-noTpebuTens, 4To
nofpasymeBaso Hann4me CUbHOM
NMPOEKTHOW KOMaHfbl, OnbITa
peanusauunmn aHanorm4HbIX NPOEKTOB
N OTCYTCTBME B MHBECTULMOHHOM
nopTdene KOHKYPUPYIOLLIMX KPYMHbIX
NMPOEKTOB.

Mo Mepe pa3BuUTUS NPOEKTHOIO
yrnpaBneHns ctanu nosiBNATLCA
KOMMJIEKCHbIE KOHTPaKTbI «MOf KI0Y»,
nogpasymeBatoLLe BbINOfHEHNE
Heobxooumoro o6bema paboT co
cpaderi rotoBoro oobekra. m
OTAABanochb NpeAnoyTeHne B cryyae
HEeO06XOAUMOCTHM BbICBOOOXAEHNSA
YyacTu kagpoBbIX PecypCcoB M
pacnpegeneHuns puckos, Npu 3Tom
NOAPAAYMK MO ABAATLCA Kak
€OVHCTBEHHBLIM UCMOSTHUTENEM,

TaK 1 3aknio4aTtb cybnoapsiaHbie
cornalleHuns, 04HaKo OTBETCTBEHHOCTb
3a pesynbraTt Bo3naranachk MMeHHO Ha
reHepanbHOro nogpsaymka.

B nocnepHue roabl Bce 60nbLUlee
pacnpocTpaHeHe Ha4nHaT
npuobpeTtatb KOHTpaKTbl EPC 1



EPCM, co4yeTatoLime B cebe Kak
(hYHKLUMM MO HEMOCPEACTBEHHOMY
BbIMOTHEHMIO TEXHNYECKNX paboT,
Tak 1 yrnpaBfieHVe AeATENbHOCTLI0
NoApPSAYMKOB, CYGNOAPSAYMKOB 1
NMPOEKTOM B LIEJIOM.

B cnyyae EPC-koHTpakTa
reHepanbHbI NOAPSAAYVK BbINOMHAET
BCE OCHOBHbIE 3Tanbl paboT u
NPUHUMaET Ha Ce65 PUCKM OO
MOMEHTa CAa4M NpoekTa 3aKkas4uky,
a nHorga 1 BKYas sKennyaraumio
W rapaHTUnHOe o6CnyXuBaHue.

Mpwn aTom EPC-nogpsagumk HeceT
OTBETCTBEHHOCTb 3a AeNCTBUA
npvBiekaemMbIX UM Cyonoapsaynkos, B
TOM 4uCrne MaTepuanbHyto.

Mpn EPCM-koHTpakTe Takxe
CYLLIECTBYET reHepasibHbIii
noapan4MK, KOTOPbIN Takxe HeceT
OTBETCTBEHHOCTb 3a pe3ynbrarhbl
pa6oT. Ero ocHOBHbIMW 3aja4amu
ABNSAETCA OLeHKa 1 BbIGOP
cy6rnoapsaYMKoB U NOCTABLLMKOB,
npoBefeHne TEHAEPHbIX Npoueayp,
naaHMpoBaHue NpoeKTa, BbIGOP U
npuodpeTeHmne BCEX HEOOXOANMbIX
mMaTepuanoB, TEXHOMOMMHN,
o6opynoBaHns, ynpasneHve un
onNTUMMU3auns OeATenbHOCTU
cybnoapsaayMKoB, KOHTPOSb CPOKOB,
CTOMMOCTM MPOEKTHbIX paboT,
nHorga 6a30Boe M pacLLUMPEHHOE
NPOEKTUPOBaHWE BbINONHAETCA
Takxe aTMm nogpsagyvkom. OgHako
BbINOSIHEHNE HEMOCPEACTBEHHO
CTPOUTENBHBIX PaboT NpU AaHHOMN
MOZENN peryampyeTcs npsimMbiM
KOHTPaKTOM MeXAY CTPOUTENbHbIM
noapaa4YMKOM M 3aKa34MKOM.

Ha ocHoee EPC 1 EPCM-mopenen
NOSIBUMNCb BAPUAHTbI KOHTPaKTOB

¢ 6onee LLUMPOKNUM HABOPOM yCnyr,
BbIMOMTHAEMbIX MOAPAAYMKOM, a TaKkxXe
«yCeYeHHble» BepCcum, YTo, C OQHON
CTOPOHbI, AaeT 60MbLUY cBO60AY
y4acTHMKam npoekTa ansa Hanbornee
3(PPEKTUBHOIO peLLIEHNST CTOALLMX
nepen HAMK 3aad, a ¢ opyrom —
HMBENVIPYET PSAA MPenMMyLLIECTB 13-3a
yBenMyeHusi Konu4ecTasa cBaA3en
Mexay nogpsagynkamu, pasmbIiTus
OTBETCTBEHHOCTU U HEOOPabOTKN
IOPUAMYECKNX acreKToB, KOTopble
Hen36eXHO BO3HUKAIOT BCNeaCcTBMNe
He[0CTaTOYHOW NPaKTVKN MPUMEHEHNS
pasHbIX TUMOB KOHTPAKTOB B
COBOKYMHOCTH.

B HacTosLLee BpeMs Mbl

MOXEeM HabngaTh Bce
BbILLIEONMCAHHOE MHOroo6pasne
KOHTPaKTHbIX B3aVMOOTHOLLIEHWIA

B HedpTenepepabatbiBatoLLen 1
HedbTexMMmn4eckon otpacnsax Poccun —
Nnpv COXpaHeHNV TPaaULMOHHOIO
nogxoaa POCCUNCKME 3aKas3Hynkm
CTapalTCst CHA3UTbL CBOW PUCKM,

BHeapsis EPC n EPCM-mogenw.
OpHako, B 06L1eM cry4ae, HeCMOTpS
Ha BblO6paHHbIN NOAXOA K peanvaaumu,
PUCKMN HEOOCTUXKEHUS NapameTpoB
NpoeKTa COXPaHSATCS, 4YTO TpebyeT
YETKOro BbICTPaMBaHUS CUCTEMbI UX
yrnpaBneHus.

B Ka4ecTBe 0gHOro n3 npumMepos
naaHa genicTBUM Mo CHUXXEHUIO
PVCKOB CTPOUTENLCTBA
HedTenepepabdaTbiBaoLLEro
06beKTa, B TOM 4ucre,
KOHTPaKTHbIX, npeanaraem
paccMoTpeTb peann3oBaHHbIN
NPOEKT CTPOMTENLCTBA KOMIJIeKca
YCTaHOBKMW M30Mepn3aLmm

Ha OLHOM U3 OENCTBYHOLLMX
HedTenepepabdaTbiBaOLLMX
3aBOofOB. [N faHHOro 3akas4ymka
6bina paspaboTaHa 1 BHegpeHa
cucTemMa yrnpaBrieHUs U KOHTPOSS
PVCKOB MpOeKTa CTPOUTENbCTBA, B
pesyneraTte KOTOpon 6blnia JOCTUMHYTa
3KOHOMMUSA GrodXeTa 1 peann3oBaHbl
MEpONPUATUS NO HELOMYLLIEHUIO
yBeJind4eHnsa CpokoB NO CpaBHEHUIO
C MNaHOBOW MPOAOIHKUTENBHOCTbIO.
[aHHas nporpamMma noatanHoro
CHVDKEHMS PUCKOB BKJItOYana:

1 war — ngeHTumKaumsa puckos,
Hanpumep, oTCTaBaHue NpoekTa oT
CPOKOB UM CPbIB, 3arpy>eHHOCTb
NMOCTaBLUMKOB 1 HECBOEBPEMEHHASA
nocTaBka MaTepuasnos u
060pynoBaHUsi, CHXXEHNE KavecTBa
paboT BCNEACTBME CXAaTbIX CPOKOB,
HECOOTBETCTBME 060PYLOBAHMSA
3asaBJ/1IeHHbIM TpGéOBaHVIﬂM n
npoyne, ¢ ykazaHuem Npu4uH, rpynm,
KaTeropumn, a Takxe nocrnefcTBum;

2 war — paHXvpoBaHne p1UCKoB 1
coCTaBneHne npegsapuTesisHoOn
cTpaTermm BO3MOXHOMO yrnpasneHus
MW, PYKOBOACTBYACH AAaHHbIMU

O TUMax pUCKoOB, UX 3HAYNMMOCTU

ON5 MPOeKTa, BO3MOXHOCTAX
3aKasyvika 1 nogpaa4nKoB, a Takxe
NPeanoYTUTENbHbLIX Pe3yNbTaToB —
MONIHOE WUN YacTUYHOe yCTpaHeHue,
nsberaHue, nepepacnpegeneHne
OTBETCTBEHHOCTU U T.4.;

3 war — pearmpoBaHue Ha pUCKu:
BbIGOP CTpaTeruu, Hanpumep,
MWHMMU3auMn NOCNeacTBUi, C
ONMCcaHMEM MaHa MeponpuaTUA Ans
KOHKPETHOro pucka B o6LLeM BUAE U
OTBETCTBEHHOIO fMua.

Ecnn FOBOPUTb O CHMXEHUN PUCKOB
NPUMEHUTENBHO UCKITHOUUTENBHO K
0651acTV JOrOBOPHOM AEATENBHOCTH,
TO OaHHas oblLias cxema
LOMNONHUTENBHO Aenunnach Ha
crnepytoLume aTansbi:

* [0 Bbli6Opa reHepanbHOro
nogpsgyvka — cocTaBneHne
KapTbl PUCKOB NPOEKTa, BKIo4as

AKTYAADBHO

naeHTMdmKauuo, aHanms
BEPOSATHOCTW HACTYMNNEHNS pUcka
1 maclwutaba nocneacTeui,
COCTaBIEHNE NNaHa yrnpasneHus
puckamu;

* MPOEKTMPOBAHUE — NHXKEHEPHBIN
aHanu3 p1cKoB, BKITHOHAIOLLINIA
n3yyeHne JOKYMeHTaLMM NpoeKTa,
cucTeM 6e30MacHOCTU, CpaBHEHME
C JIyYLIMMW NpaKTUKamu, pacyeTt
MakcyMarnbHOro pasmepa pUckos
1 pa3paboTka KOHKPETHbIX Mep No
CHUXXEHWIO;

® 3akJilo4eHne Ooroesopos C
nogpanvYnMkaMmm n nieectopamu —
aHann3 KOHTPAaKTHbIX PUCKOB U
CTpaxoBaHue.

[nsa obecnevyeHus Haanexatlen
noaaepXKn 3akasymka, B TOM

yucne Ans ynpaeieHnst puckamu,
CYLLIECTBYET BUJ KOHCYNbTaLMOHHbIX
YCRyr, BKKYaKLWMIA B Ce65 TONBKO
(PYHKLMIO yNpaBnieHns NpOeKToM —
CPE (Client Project Engineer). [laHHble
YCINyrn NCMosb3yloTCA AOCTATO4HO
naeHo B Poccuu, paHee oHu
Ha3bIBaNINCb «TEXHUYECKUIA areHT unu
9KCNEpT», «(TEXHUYECKUI) MHXKEHEP
3aKasyunka», cemyac Bce 6onee
nonynspHbIM CTAHOBUTCA TEPMMH
«UHXEeHep NpoeKTa 3aKas4umka».

CyLLHOCTb AaHHbIX YCNyr 3aknio4aeTca
B nepepnadye nosiHoOMo4unin OT
3aKasyumKka no cornacoBaHuio
TEXHUYECKNX 3aaHui, Bblbope
noapsaYMKOB, KOHCYNLTUPOBAHUN

B BbI6OpE TEXHONOMMN, KIHOHYEBOrro
060pynoBaHMsA 1 MOCTaBLLUKOB U

T.O. — TO €CTb OKasaHue ycnyr rno
TEXHMYECKOMY BEEHWNIO MPOEKTa Unn
COLENCTBUIO YCUNUAM 3aKa34umKa Ha
pasnu4yHbIX 3Tanax NpoekTa, HaunHas
OT NPEeAnpPOEKTHON NPopPadboTKM K
3akaH4MBas BBOJOM B 3KCMyaTaLmio.

CPE MOXeT noMoYb B paspeLleHnm
CMOPHbIX BOMPOCOB W OKa3blBaTb
YCIYr Ha HECKOMNbKUX CTagusax
npoekTa: pacnpoCTPaHEHHbIV B
Poccun aHanna TexHn4eckoro npoekrta
2-ro YpOBHS, KOHTPOSb pa3paboTkn
PBI, koHTpOnb npoLecca 3aKynok,
yrnpaeneHne 3atpataMu, Ka4eCTBOM
1 rpadnkom, aKcneamposaHme,
WHCNEKTUPOBaHWE 1 Bce BMAbI
Haf30pa, KOHTPONb NPeanyCKOBbIX
paboT, Nycko-Hanago4HbIX paboT n
BBOJA B 3KCryaTaumio.

[nsa aTon uenu BblbupaeTcs
He3aBMCMMas MHXUHUPUHroBas
KOMMaHus, 4acTo — 3apybexHas, ¢
ONbITHOW KOMaHZOW Onsi NpoBefeHus
yKasaHHbIX paboT U He3aBUCUMOM
OLEHKMN OeATENbHOCTN NOAPAAYNKOB.
CPE He3ameHuUM npu peanusauum
npoekTa TpaauUMOHHBIM CNOCOBOM,
HO MOXeT 6bITb onpasfaH Ans no6oro
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TMNa CNOXHbIX NPOMbILLIEHHbIX
06beKTOB. Takxe cyLiecTByeT
pas3HOBMAHOCTbL faHHbIX YCAyr —
«MHXEeHep KpeauTopa», ecrn OLeHKa
OCYLLECTBNAETCA B MHTEpecax
MHBECTOpa MM 3ammogarens, nHorga
«MHXEHep NMpoekTa 3akasymka» MOXeT
npeacTasnaTb UHTEPEChl 06enX CTOPOH
— 3aKkasyvka u nHeectopa/kpeguTopa.

B kavecTtBe npumepa paboTbi
CPE-KOHCynbTaHTa Nno CHMXEHUIO
KOHTPaKTHbIX PUCKOB MOXHO

NPUBECTM NPUMeEpP TOro, Kak

komnaHusa Euro Petroleum Consultants
paspabatbiBana cTpaTernio CHMXEeHUS
PU1CKOB, BO3HUKLLUNX B cBA3KN ¢ EPC-
KOHTPAKTOM Mpu CTPOUTENBCTBE
KPYMHOro He(pTEXMMMYECKOro 06beKTa
B Poccun.

Ha MomeHT npuBneyeHus
koHcynbTaHTa EPC-KoHTpakT 6bin
y>XXe noAanucaH, npuyem npoeKTHoOm
KOMaHLoW, koTopas B NOCNeacTBUn
6blna NnosIHOCTbI0 06HOBMEHa. HoBas
NpoeKTHas komaHaa 3akasyuvka 6bina
06ecnokKoeHa TeM, YTO B KOHTpaKTe
OTCyTCTBOBana fOMKHasA 3awmra
BnagenbLa o6bekTa OT 3anpocoB

Ha BO3MeLLEeHNe [OMNOSNHUTENbHbIX
3aTpaT nogpaaynky. B KoHTpakTe
OTCYTCTBOBaI1 PEECTP PUCKOB, TaKXe
aHanua TekcTa KOHTpakTa nogrsepaun,
YTO B HEr0 BKITKOYEHbI CTaHAAPTHbIE
ropuanNHecKme NonoXeHus, He
VMEIOLLIME UCKITIOYEHWI, KacatoLmecs
TPaKTOBKU 3apaHee OLeHEHHbIX
yObITKOB (LUTPadHbIX HEYCTOEK) 3a
3a[epPXKY CPOKOB WU HEBLIMNONHEHME
nnaHa. KoHTpakT BKto4an B cebs
CcTaHZapTHble Npoleaypb! ynpasneHus
N3MEHEHVAMN.

QOueBnaHoON 6binia 3aBUCUMOCTb
npoekTa oT rpaduka peanvsaumu,
NnoaToMy B Lief1siX cobmoaeHns
3annaHnpoBaHHON AaTbl 3aBepLUEHUS
paboT, UMetoLLien coLmanbHo-
NoNMTUYECKOE 3Ha4YeHne, paboTbl No
NPOEKTUPOBAHMIO ObINM 3anyLLEHbI
No BPEMEHHbIM COrfaLlEHNsAM C
NnoapsSAYMKOM 3a HEKOTOPOE BPeEMS
00 3aknoYeHns ocHoBHoro EPC-
KOHTpakTa. [lJaHHoe meponpusaTne
BXOAWMO B CTpaTErMio MUHUMUIaLNN
pucka 3anycka 3aBoja B
3KCnyaTaLmio no3xe HasHa4eHHOro
cpoka.

Bbino npuHATo cornacosaHHoe
peLueHne BecTn paboTy rno
yNpaBneHnio ABYMS 3HA4UMbIMU
CTPYKTYPHBIMW pYCKamu.
Mpegnonaranock, 4T0 3aKas4unk
€03[acT OTAerNbHOe pVaNYecKoe
MU Ans BnageHus u ynpasneHns
06BEKTOM CTPOUTENLCTBA, YTO
nogpasymesarno nepegady EPC-
KOHTpaKTa HOBOMY 3aKa34quKy,
YTO, OHAKO, MOrTI0 ObITb CAenaHo
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nvwb ¢ cornacust EPC-nogpsigymka.
Takxe cyLLecTBOBanM TPyAHOCTU C
opraHusaumen nHaHCMPOBaHUS,
4aCTUYHO MO NPUYMHE HEOBXOAMMOCTHU
co34aHus HoOBOM opraHmnsaumn. [ns
TOro, YTOObl CHU3UTb PUCK, CBA3AHHbIN
C (huHaHCMpOBaHWEM, B JOroBop 6bina
BKJTOYEH MYHKT «Jata BCTYMNNeHus
KOHTpakTa B CuUsy», OrpaHn4MBatoLLmii
o6a3aTenspCTBa Brnagensua ao
MOMEHTa, Noka He 6yayT peLUeHbl
BOMNPOCbI (PUHAHCUPOBAHWSA MyTEM
npuBreYeHns 3aeMHOro Kanmrana.
Moppagumnk nony4van HeKoTopble
rapaHTum 6narogaps BKIOHYEHUIO
YCIIOBWS, KOTOPOE NO3BONANO

eMy NpUoCTaHOBUTb PaboTbl UMK
pacToprHyTb JOrOBOP, ECNN OH He
BCTynan B CUny Nnocrne ykasaHHou
Jatbl. YcTaHoOBeHHasa gata 6bina
nporiieHa HecKobKMMN MecsiLammn
paHee, NO3TOMY PUCK COepXuBancs
VCKMIOYNTENBHO OUNIOMaTUYeCKUMM
MeTofaMu.

®dopmansHas npoeepka EPC-
KOHTpakTa nposoannack ¢
NCMNONb30BaHWEM NPOCTOM METOLMKN,
PUCKN 6bINV OEHTUDULMPOBAHDI

Ha OCHOBE CTaHAPTHOrO NepeyYHs

N OLIEHEHbI COrNacHoO BEPOATHOCTU
BO3HUKHOBEHWS (BblCcOKas/
cpenHss/HM3Kas), a Takxe CTeneHn
BNMUSHUS KaK Ha 3atpartbl, TaK U Ha
NPOAOIIKUTENIBHOCTL CTPOUTENBLCTBA.
Takon noaxof, 4acTo NpPUMeHsIeTcs
AN COKpaLLLEHNs NepeYHs PUCKOB

[0 yNpaBnsemMoro Konm4ecTBea,
npexae 4emM Ha4nHaTb BbIMOSIHEHNE
AeTanbHOM KONNYEeCTBEHHOWN OLIEHKM U
BEPOSATHOCTHOrO aHanmn3a CTOMMOCTU U
CPOKOB MpoeKTa.

OpuH 13 pUCKOB 3a4acTyto ynyckaeTcs
13 BUZY B Cny4asx, korga noapsgumk
npencTaBfieH KOHCOPLMYMOM U3
HECKOJIbKNX KOMMaHWI, Hepeako
npencTaBUTenel pasHblx CTpaH.
O6bI4HO KOHCOPLIMYM He ABNSeTCs
IOPUONYECKUM NINLIOM U HE obnafaeT
COOTBETCTBYIOLLMM CTaTyCOM,

055 Toro 4To6bl y4acTBOBaTH B
KOHTPaKTe Kak ofHa CTOpPOHa.

Ha npakTvke 0TBETCTBEHHOCTb
YHaCTHMKOB KOHCOpUMyma OenuTcs
Ha MHAMBUAOYANbHYIO Y CONMUAAPHYHO,
a B TEOPUN — KXl U3 y4aCTHUKOB
HeceT NOJIHY OTBETCTBEHHOCTb 3a
BbIMNOJSIHEHUST KOHTPaKTa. Npun 3TOM,
MMEIOT MECTO CUTyaumu, Korga
co6nofieHme yCnoBUIn, NPONMCcaHHbIX
B CTaHAAPTHbIX MEXOYyHapPOAHbIX
KOHTpaKTax, HaXoauTCs B
3aBUCUMOCTU OT COBNIOAEHNS
KaXKAbIM y4aCTHUKOM KOHCOpLMyMa
COB6CTBEHHbIX perfnameHToB B
obnacTtn 6e30nacHOCTU, KayecTBa

1 JOKyMeHToob6opoTa. B atom
crnyyae pyCKu NpoekTa CyLLIeCTBEHHO
BO3pacTaloT, yunTbiBas Hanu4dme 3
WUnu 4 pasnn4HbIX opraHmsaunmn B
KOHcopLunyme.

B JaHHOM KOHKpETHOM cry4ae
KOHTPaKTHblE COrNaLLeHnst Mexay
y4YaCcTHUKaMM KOHCopLuyma He

6bINN N3BECTHbI 3akad4ymnky. OpgHako,
NOCKOINbKY CYLLIECTBOBANO HamepeHve
rnepeperncTpupoBaTb KOHTPaKT Ha
HOBOIO 3aKasyvKa, npeacrasuniach
BO3MOXHOCTb MUHUMM3NPOBATb PUCKM,
y6eamBLUMCh, YTO corfnalleHne Mexay
npeacTaBUTENsSMU KOHcopLMyMa

C yKasaHvneMm ahPeKTUBHBIX

Crnoco60B KOOpAMHALMK, KOHTPOIb
OOKyMeHTaLun, obecrneyeHmns
6e30nacHOCTN 1 KavecTBa paboT 6yaeT
BKJIH04EHO NMo3aHee B 0OHOBJEHHbIN
KOHTPaKT.

Takxe, Kak yxe oTMe4asnocs,
OCHOBHOE 6ECMOKONCTBO 3aKasynka
BbI3blBasl KOHTPOMb 3a PacTyLUMM
YMCNOM 3anpPOCOB Ha U3MEHEHME

OT nogpsagynka. BelbpaHHasa dopma
EPC-koHTpakTa o6nagana npekpacHo
OeCTBYIOLLEeN CXeMoW yrnpaBneHus
NOpPSAKOM BHECEHWNS U3MEHEHWNA.
Mpobnema 3aknto4anack B OTCYTCTBUU
y 3aKasuvKa OTNIaXeHHOro npowecca
opraHusaumm agMUHUCTPUPOBAHNS
KOHTPaKTOB. PEKOMEHL0BaHHbIE



Mepbl MO yNpaBfieHuio pUuckamm
BKIHOYaNuM onpefeneHme 3akasymkom
MCnosHUTeNs 06a3aHHOCTe KypaTopa
KOHTpaKTa [1s TeKyLLero npoekTa, B
€ro 3afa4v BXOAUNO BeeHNe yyeTa
BCEX BOMPOCOB, BO3HUKAIOLLIMX B
CBSI31 C BO3MOXHbIMU U3MEHEHUAMMU,
a Takxe NpeBeHTBHOE yrnpaBfieHne u
cornacosaHue [0 OOCTVXEeHUs! eIMHOM
nosnLumn.

MHorga HegocTato4Hoe BHUMaHne
yOensaeTcs TEXHONOMMYHOCTH
CTpouTenbCTBa HOBOMO 3aBofa:
Korga nofpsia4vMKom BbICTynaeT
KOHCOPLUMYM U 3a MPOeKTMpOBaHune

N CTPOUTENLCTBO OTBEYAIOT
pasnunyHble KOMMNaHU1, MOXeT
CNYYnUTBCA, YTO KOMMETEHLMMN B
BOMpOCax CTPOUTENbCTBA He ByayT
NCMONb30BaHbl MPOEKTUPOBLLMKaMMU.
Mpepnaranock NPUKPEnUTb OMbITHLIX
CrneumanncToB CTPOUTENIbHOro
noapsaYMKa K NPOEKTHON
opraHv3aumu Ha nepuog NpoBeaeHns
paHHUX 3TanoB NPOEKTMPOBaHNA —
Takou MeTof, No3sonsaeT 3PPeKTUBHO
60pOThLCA C PYCKaMM BHECEHUSA
OOPOroCTOALLMX NBMEHEHWNI HA
CTpOUTENbHOW NroLagke BCreacTene
BO3HUKAOLLMX TEXHONOrMYECKNX
npoénem.

OpHako rnaBHOWM pekoMeHaaumnen
3aKagyuKy 6b110 yCTaHOBUTb
dopmann3oBaHHyt0 CXeMy OLIEHKM
PVICKOB MPOEKTa W YyNpaBieHns UMn C
CUCTEMOW y4eTa, KoTopas oxBaTblBaeT
BECb MHBECTULMOHHbIA NpoLecc,
HauyMHas ¢ NNaHNUPOBaHWS, CO3LAHNS U
aKcnnyaraumm o6bekTa 40 OCTaHOBKU
1 BblBOZA U3 3Kcnnyatauun. NepeyeHb
PUCKOB JOJMKEH NOABEPraTbCs
NpoBEepKe Ha BCEX KMHYEBbIX

CTafusx NpoeKTa — NPOLECC MOXET
Npou3BOAUTLCS CUaMmn Camon
KOMMaHUM U HE HOCUTb OUPEKTUBHbIN
xapaktep. TeM He MeHee, aHanorMyHo
cneunanManpoBaHHbIM NPOBeEpKam,
KOTOpble 0653aTesbHbl B cdhepe
6e3onacHoctn (HAZID, HAZOP),
pe3ynsTaTMBHOCTL NPOBEPKU BbiLLE,
€CIM OHa BbIMOJHAETCS HE3aBUCHMMbIM
1 6ecnpucTpacTHbIM KOOPAUHATOPOM.

Opyrum npumepom 3aMMCTBOBaHUSA
3apy6exHbIX NepefoBbIX MPaKTUK
yrnpaBneHns NpoeKTaMm n puckamm
B HedpTerasoBow oTpacnu B Lensx
NOBbILLEHNS OeATENbHOCTU ABNAETCA
kKomMnaHusa "lasnpomM HedTb".

Heckonbko neT Has3afg KoMnaHus
Ha4ana cosgaHue co6CTBEHHOM
CTPYKTYpbl Ha 6a3e aupekuun
KPYMHbIX NPOEKTOB, N36paB 3a
OCHOBY WHTErPMPOBaHHbIV NMOAX0S
K ynpaBneHuio npoektamu. Mog
WHTErpMpPOBaHHbIM MOOXOLOM
nogpasymeBaeTcs nostanHoe
BKJ/THO4EHNE OCHOBHbIX cTaaui

npoeKTa: NPoeKTHas 1 peanuaauus.
[na sTopon ctagum «asnpom

HepTb» Bblbpana B ka4ecTse 6a30BbIX
KOHTpakTHbIX Mogenen EPC n EPCM,
pa3paboTaB Ha UX OCHOBE HECKOJLKO
pasHOBUOHOCTEN, KOTOpbIE, MO
MHEHMIO KOMMNaHUW, Hanbornee NosHO
COOTBETCTBYIOT Creundunke NpoeKTos
B ee noptdene. Pesynstatom aToro
cTana BO3MOXHOCTb MHTerpaumum
yrpaBneHust U NpoLieccoB, BXOAALLMNX
B KOHTPaKTbl — €CNn paHee
NpoeKTMpoBaHue, CHabXeHne
CTPOMTESIbCTBO OTHOCUIIUCH K Pa3HbIM
6510KaMm, TO COBMELLIeHME MX B pamKax
O[HOro NOAXOAA NO3BONMIO [OBUTLCA
OnpefeneHHbIX YCNexoB B KayecTse
yrpasneHns NpoeKTamu.

OCHOBHblE KOHTPaKTHblE MOAENW
6bINN NPOPaHXMPOBaHbI MO X
NpUBREKaTENbHOCTM Ansi KOMMNaHWUK ¢
TOYKW 3PEHUS pacrpefeneHns pUCKoB
1 CTOMMOCTM:

1) EPC — pucku 3akasynka
MWHUMarbHbl, CTOUMOCTb — BbILLE
npoyux. Mpumep: yctaHoska ABT
Ha Omckom HIM3, xapakTepucTuka
npoekTa — OTHOCUTENbHAsA NpocToTa
TEXHONOIrMN NPV 3HAYUTENBHOM
MacLuTabe 1 3Ha4eHUN NPOEKTa;

2) EP+CM — 3aKka34uk 3aknoyaet
OTHESbHbIA [LOrOBOP CO
CTPOUTESbHLIM NOJPSAYNKOM U
C NHXWUHUPUHIOBOW KOMMaHWeN,
[OENCTBYIOLLEN Ha OCHOBE [OroBopa
€ OMKCMPOBAHHON CTOMMOCTbIO,

a TaKXXe OCyLLEeCTBAOLLEN
Haf30p 3a CTPOUTENLCTBOM —
«MEPEXOLHbIV» TUM KOHTPaKTa.
Mpumep: KOMMNeKcHas ycTaHoOBKa
nepepaboTkn HedpTn Ha
Mockoeckom HIM3, xapakTepncTuka
NpoeKTa — OrpaHNYEHHOCTb
TEPPUTOPUN 1 HEOOXOOUMOCTb
VHTErpauum ycTaHoBKM B
JencTByloLlee Npon3BoacTBo,
OTAeNbHOE BHMMaHue yaensanach
COKpaLLIEHNIO CPOKOB;

3) EPCM — 3akasuuk otoaet
NOAPSAAYMKY NMULLB MOSIHOMOYUS
no ynpaBfieH1Io, KOOpAMHauun
W UHTerpauun gemncTemm
noapsa4YMKoB, C KOTOPbIMU OH
3aKJo4UN KOHTpakTbl. B aToin
MOZenN KoMnaHusa otgaet
NpennoYTeHNE ayTCOPCUHTY
npoLieccoB 6e3 co3naHus
MOMHOLEHHOW CTPYKTYPbI
ynpaBfieHNs NPOEKTOM BHYTPM
CBOEW ONPEKLNM KPYTHBbIX
NPOEKTOB.

Mpu 3TOM B LENAX AaNbHENLIEro
NoBbILLEHNS 3PHEKTUBHOCTH
yrnpaBneHnst KOMMNaHen LUMPOKO
NCMONb3YyeTCs TakKoW MHCTPYMEHT,
Kak NpuBeYeHne KOHCybTaHTa no
yrpaBneHunto NPOeKTOM, KOTOPbIN

AKTYAADBHO

KOMMeHcUpyeT Npo6erbl KOMMeTeHLui
noapsiAHMKOB UM 3aKasymka.

MopbIToXMBas BblLLEeCKa3aHHoe,
MOXHO BbISIBUTb OCHOBHYIO METOLMKY
yrpaBneHnsi puckamm KOHTPaKTOB:
y4aCTHUKW MpoeKTa JoroBapuBaroTcs
0 pasfesieHnn pUCcCKoB TaknM 06pasom,
4YTOObI 06LLAs cyMmma NpuHMMaeMbIxX
Ha cebs 06a3aTenbLCTB Obina
ONTMMAasibHOM 1 B Crly4ae HacTynneHus
yKasaHHOro cobbITns morna 6biTb
NMOKpbITa CPefcTBaMM CTOPOHLI 6€3
HapyLLeHNs HOpMasnbHOro Xoaa ee
OesATeNnbHOCTH.

Ctpareruns Bblbopa KOHTPaKToB
MOXET npepnonaraTe He TONbKO
3aKJlo4eHre JoroBopa Ha Becb
06beM npepgnonaraembix paboT, Y4To
YyNpOLLAEeT KOHTPOSb, HO BbI3bIBAET
HEob6X0OMMOCTb HECTU GOMbLLUMI
06bEM PUCKOB, HO U HA OTAESNbHbIE
KIHOYEBbIE 3Tarbl, HANpPUMeEp:
NPOEKTUPOBaHME C (PUKCUPOBAHHOM
LIEHOW, NPOEKTUPOBAHME N MOCTaBKa
MaTepuanoB ¢ (PUKCMPOBAHHOW LIEHOW
1 npouee.

O6Lwwume nyTn nomcka 6anaHca MoryT
BK/IOYaTh: N3MeHeHe 06bEMOB
paboT Mo KOHTPaKTy U1 BbIGOP B
nosb3y 3aKJOYEHUS HECKONMbKUNX
[OroBOPOB C NoApsa4YMkamMu BMecTo
OHOrO KOMIMJIEKCHOIO KOHTpaKTa

C reHepaJsibHbIM NoapsAaHNKOM,
N3MEHeHVe MOoJEeNM LLleHoo6pa3oBaHus
no Mepe nporpecca npoekTa
(KOHBEpPTUPYEMbIE KOHTPAKTbI),
MUHMMM3aLUS PUCKOB B paMKax yxe
BbIGPAHHOM MOLENN — HaNpUMep,
onpepeneHve MMHUMasbHOro o6bema
paboT Ans KaX4oro UCNonMHUTENs npu
KOMMeHcaLlmmn 3aTpar.

Bbi60p T1na KoHTpakTa 3aBuCUT OT
cneunduKn NpoekTa 1 ycnosum ero
OCYLLEeCTBIEHUS, B NocnegHee Bpems
HabnofaeTca TeHaeHumMs pocTa
ncnosnb3oBaHus EPC-KOHTpakToB,
MOCKOMbKY OHW 06ecneymBsaroT
TpebyeMmbliii ypOBEHb OTBETCTBEHHOCTU
noapsaYvKa 3a BbINonHeHne padoT
no NPOEKTY, CTeNneHb rMoKOCTU
YCIOBUI KOHTPaKTa, pacrnpepeneHus
PW1CKOB M NpegnararoT LUMPOKUNA
BbIOOP BapvaHTOB OnpeaeneHns LeHbl
Jorosopa.

B uenowm, cuctema ynpaesnexHus
pycKamu NpoeKTa [OMmKHa 6bITb
NoCTpOeHa Taknm 06pas3om,
YTO6bl AOCTUYb MONOXUTENBHOIO
CYHepreTnyeckoro adpdekTa,
BO3HMKAIOLLEro OT NPaBuibHOMO
co4yeTaHuA BXoOdLLNX B Hee
3MEMEHTOB M MOACUCTEM.

KEY WORDS: petrochemicals, oil refining,
investment and construction projects, the risks
of contractual relations, EPC contracts.
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MHTEI'PVIPOBAHHOE

MOAEAVMPOBAHINE

KaK HOBa’sI AICLIIIAVMHA AAS IIOAT'OTOBKNA
MOAOABIX CITIeIIMaAVICTOB

MPV NOArOTOBKE CMELWMAINCTOB B PAMKAX MATVICTEPCKOW MPOTPAMMbI «MOPCKOW HE®TEA30BbIIA
VHXUHWUPYHT» OBYYEHIE MOCTPOEHUIO 11 CONPOBOXXAEHNIO UHTErPUPOBAHHBIX MOAENE NPOBOAMUTCA

HA PEAJIbHbIX MECTOPOXXAEHNAX. B MPOLECCE OBYYEHWA ONPEOENAETCA PAL MPOBJIEM, C KOTOPbIMW
CTANKWBAETCS BOMNbLUNHCTBO ICCELOBATESEN, MOKA3LIBAIOTCA METOAMKIA X PELLEHIS 1 PEKOMEHOAL
M0 ONTUMU3ALIAN PASPABOTKI PACCMATPVIBAEMOTO MECTOPOXAEHIS. TAKOW NOAXO0[ ABNAETCA BAXKHEALLIM
®AKTOPOM YCMNEXA B HANPABJIEHWI NOBBILLEHNA 3®OEKTBHOCTI NMOAr0TOBKI CMELWANINCTOB B HOY
«AKALEMUSA NHXUHUPWUHTA HEGTSAHBIX 1 TAS0BbIX MECTOPOXXAEHWIA»

AS PART OF THE MASTER'S DEGREE PROGRAMMIE “OFFSHORE OIL AND GAS ENGINEERING”, STUDENTS ARE INTRODUCED
TO INTEGRATED ASSET MODELING. THE LEARNING PROCESS UTILIZES REAL FIELD CASES. STUDENTS ARE EXPOSED TO
PROBLEMS TYPICALLY FACED BY ENGINEERS, THE EXISTING SOLUTION STRATEGIES, AND RECOMMENDATIONS FOR FIELD
DEVELOPMENT OPTIMIZATION. THIS APPROACH SHOWCASES INDUSTRY-RELEVANT TRAINING OFFERED FOR INCOMING
PROFESSIONALS AT OIL AND GAS ENGINEERING ACADEMY

KJIIOUEBBIE CJIOBA: uHWlt‘ZpuPOB&lHHOE MO&EA%paGﬂHZtt‘, nomeHuuar ﬁonﬂHupOﬁﬂHuﬂ CKBAMCUH, ONINMUMUIAUUA
npuﬁbmu, nmlHupoeﬂHuepas])ﬂﬁom:cu MECmOPO)KJEHM}Z, ea0baronas ONMUMUIAUUA.

A.B. NopHe6ecHbIX,
K.r.-M.H., HOY «Akagemus
MHXUHUPUHIa HedPTAHBbIX U
ra3oBbiX MECTOPOXXAEHUI»

A.B. l'y6aes,

HOVY «AkageMusi UHXXUHUPUHTra
HeTAHbIX U ra3oBbIX
MeCTOPOXAEHUIN»

J1.B. NMpoxoaa-LlLlymckux,
HOVY «AkapeMusi UHXXUHUPUHTra
HedTAHbIX M ra3oBbIX
MeCTOPOXAEHUIN»

O.B. HecTepeHko,
K.th.H., HOY «Akapemus
MH)XXUHUPUHra HePTSHbIX

M ra3oBbIiX MECTOPOXXAECHUIN»

B.lN. OBYMHHUKOB,

A.T.H., ®rBOY BINO
«TIOMEHCKUI rocyfapcTBEHHbIN
apPXUTEKTYPHO-CTPOUTENbHbIN
yHUBEpCUTET»
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Akagemus VIHxxnHupuHra HedTaHbIX 1
MasoBbix MecTopoxaeHuin 3anyctuna
B aBrycte 2013 r. MarmcTepckuin Kypc
«Offshore Oil and Gas Engineering».
Kypc paspaboTtaH YHUBEPCUTETOM
Po6epta NppaoHa (RGU, Aberdeen,
Scotland) n cneuynanbHO aganTupoBaH
nog npobnemartuKy poCCUACKOro
MOPCKOro HepTerasoBoro cekropa.
Copep>xaHve y4ebHo nporpaMmsl
HanpasfeHo Ha (POPMMPOBAHUE Y
BbINMYCKHUKOB AKageMny KOMMNETEHLNI
1 HaBbIKOB, HEOOXOANMBIX ANS
NPOEKTUPOBaHUs, 06YCTPOCTBa

1 pa3paboTKn MECTOPOXOEHUN
HedTV 1 rasa Ha Mope.
HeoTbemnemon 4acTbio NOAroTOBKM
BbICOKOKBaNMMULIMPOBAHHBIX

Ka[poB B 3TON 06r1acTn ABNseTcs
NpOoLecC COCTaBMIEHNS reonoro-
TEXHONOrM4ecKon Mogenu nnacTa,
Mopfenern CKBaXuH 1 CUCTEMbI
06YyCTPOWCTBA C y4ETOM crneundmk
OCBOEHMWSA MOPCKMX MECTOPOXAEHWIN.
[ns 060CHOBaHNS NPUHATUS
peLLeHnIA B HACTOSLLEE BPEMS

cTan aKkTVBHO pa3BMBaTbCA NOAXOL
MHTErpMpOBaHHOIrO MOLENMPOBaHNS
(M), roe Bce mopenu paboTatoT

C B3aMMHbIM W HEMpPepbIBHbIM
06MEHOM BXOAHbBIX U BbIXOAHBIX
JaHHbIX NOCPeACTBOM CneumanbHbIX
NPOrpaMMHbIX NAATOPM, TaKUX Kak
ResolveTM, AvocetTM, MaximusTM

v ap.

Ocob6eHHOCTU METOANKMU
WHTErPUPOBaHHOIO
MOAENMpPOBaHMUs

MHTerpnposaHHas MOgenb — 370
mMaremaTtn4eckoe onvcaHvie
NPOLIECCOB B KOMMOHEHTaX CUCTEMbI
[o6bl4n yrnesogopogos (YB),
BKJTHO4as NacT, CKBaXMHbI U
NMOBEPXHOCTHOE 06yCTpOrCcTBO [1].

K ocHOBHbIM 3agayam, KoTopble
pewaet meTtog VIM, MOXHO

OTHECTU pacyeT ha3oBbIX 4e6UTOB,
npodunen n3aMeHeHns: faBneHns n
TemnepaTypbl B Tpy60npoBogax v
OLieHKa NpoayKTMBHOCTM nnacTa-
KOMNeKTopa B TeYEeHMe BCEro
nepvopna paspaboTku [2]. Knoyeson
0cob6eHHOCTbI0 VIM, 06beanHstoLLen
BCE BblILLIEMNEPEYMCIIEHHbIE MOJENN,
SIBNSAETCA OTCYTCTBME 3af4aBaeMbIX
BPY4YHYI (PUKCUPOBAHHbLIX 3HAYEHNN
Ha KOHEYHOM 3fIeMeHTe pacyeTHON
CUCTEMBI, HANpPUMep, YCTbeBOE
JaBreHne B rmapoanHaMn4ecKmnx
cumynsTopax [3].

Metog M nogpasymesaet
BO3MOXHOCTb NPOBEeAEHMUS
KOMIMEKCHOWM ONTUMM3aLnm
aKcnnyaTaumm MeCcTopoXaeHus

[4]. Ona pelwenns nrodom
onNTUMN3aLUOHHOW 3apa4n
Heo6XxoaAMMO 0603Ha4YUTb TPU FPYNMbI
napameTpoB:



TABJTALIA 1. OcHoBHble napameTpbl MecTopoxaeHnit A u b

OcHoBHbIE NnapameTpbl MecTopoxaeHuii | Mectopoxpaexue A [ Mectopoxpaexue B

o e T I'paButauuonHas | MAK ¢ nogknoyeHnem
nnarcpopma K nnatchopme

leonornyeckume sanachl, MiaH T 60 20
KonnyectBo go6bIBaOLLNX CKBXKIH 8 3
[ny6uHa Lenesoro 06bLeKTa, M 3000 3100
[ny6uHa Boapl, M 50 90
HayanbHoe nnactoBoe JaBfieHNE, aTM. 320 350
lnacTtoBas Temnepatypa, °C 76 77
[noTHOCTb HEHTU B CT. yCn., Kr/m® 865 860
BsaskocTb nnactosoi HedoTw, cll3 2.4 2.27
[laBneHne HacbILeHNS, aTM. 165 205
ro, mé/m 121 130
Axsudpep AKTUBHbI AKTUBHbIN
CtoumocTb Gappens HedpTn, $ 38 40
L/,ggibMH’bée 3arpatbl Ha 4o6bIvy 1 6appens 910(3LH) 9
VnenbHble 3aTpatbl Ha fo6bI4y 1 6appens 7/8(3LH) 13
BOAbI, $
VoenbHble 3aTpathl Ha J06bIYY 1 Thic. M3 100/150(3LIH) 180
rasa, $
®UKCMpOBaHHbIe 3aTparthl, Thic. $/cyT 50/55(3LIH) 15
Hopma anckoHTa 15% 15%

® OorpaHun4yeHuna CUCTeMbl
(MakcumarnbHble oaBneHus,
pacxofpl, CKOPOCTW NOTOKa 1 Ap.)

* ONTUMU3MPYEMbIE NapaMeTpbl
(Makcmmzaumsa obeiyn VB,
OEHEXHbIX MOTOKOB, MUHUMU3aLUUA
06BOOHEHHOCTN U Ap.)

¢ OMTUMM3ALMOHHbIE NEPEMEHHbIE
(3a@BWXKM, LUTYLIEPA, HACOCHI,
HOBbIE CKBaXMHbI, CXeMbI c60pa U1
MoAroTOBKM, ANamMeTpbl 1 Ap.)

O6yuyeHune cnywiatenen segeTcs
Ha HECKOJbKMX CUHTETUYECKMX
npumepax, KOTopble ONMCbIBaOT
Hanbornee xapakTepHble cUTyaumu,
BCTpeYaroLLMecs Npu OCBOEHNU
MOPCKUX MECTOPOXAEHUI HEPTU U
rasa.

OnvcaHue CUHTeTUYECKOro
npumepa

«KomnaHus» Ha4mHasa ¢ 2005 ropga,
BefleT pa3paboTKy HePTAHOro
MECTOPOXAeHMA 00ObIBAOLLEN
nnarcopmoint. dona KomnaHum

B 9TOM NPOEKTe CocTaBnseT

80 %. N'eonorunyeckme 3anachbl
MeCTopoXOeHUs cocTaBnstoT 80
MJTH TOHH. HaumHas ¢ 2016 ropa,

MECTOPOXIEHME BCTyMNaeT B CTaauio
nagaroLLen gobbiuum, kotopas
XapakTepusyeTcs pacTyLlemn
06BOAHEHHOCTbIO MPOAYKLNN U
nagaroLLMM NMnacToBbIM AABIEHNEM.
[Mpn 3TOM CKBaXWHbI B 6NnvxKanLLee
BpeMsi NpekpaTsaT (POHTaHMPOBaHWE, U1
6yneT Heob6xoaMMOoCTb crycka YOLH.
OnpepeneHvie gaHHOro MOMeHTa
3anycka YOLH aBnsieTcs YyacTHom
3aa4en, Kotopas Takxe peLlaeTtcs

B pamMkax UHTErpUpOBaHHOIO
MOLENMPOBaHKS.

B 10 kunomeTpax ot nnaTgopMbl
OTKpPbITO Apyroe 60nee Mesnkoe
HepTAHOE MECTOPOXAEeHWE, rae
koMnaHusa nveet gonto B 30%.
MecTopoxaeHue npegnaraetcsa
ocBamBaTb CUCTEMOW MOABOAHBIX
[O0ObIYHbIX KOMMJIEKCOB C A06bl4en
CKB@XXVMHHOIO hrirovaa Ha
nnargopmy. OCHOBHbIE NapameTpbl
CYHTETUYECKMX MECTOPOXAEHNA A 1
B npepgcTtaBneHsbl B Tabnuue 1.

KomnaHun-oneparopy He06X04MMO
NPVHSTbL PeLLeHne, B KakoWn
MOMEHT BPEMEHWN HEOOXOAUMO
BBOOUTb MECTOPOXAEHNE-CMYTHNK
ANs Nosly4eHns MakcumarnbHOM
ONCKOHTMPOBAHHOM NpubbIn

OBPA30OBAHNE

¢ npoekTa. pn 3TOM ecTb
YCMNOBUE, YTO TPU CKBaXKMHbI

6yayT BBOAUTLCS U3 BypeHns

CO CKOPOCTbIO OJHA CKBaXKMHa

B rod. MNpw ognHakosol fgone B
NPOeKTax 1 OAMHAKOBbIX YAEbHbIX
3aTpaTax Ha fobbldy 3ajaqa
csBoamnack 6bl K MakcMmaaumm
006bI4n HEPTU C YHETOM
CYLLIECTBYIOLLMX OrPaHNYEHNIA.
OpHako B paccmatpuBaemMom cryyae
€CTb (PaKTOpbl, OCMOXHSAOLLNE
ONTUMM3ALMOHHYIO 3afady, cpeau
KOTOPbIX:

® orpaHuyeHune no Jobblyve XNOKOCTU
Ha nnatgopme Ha cenapaTope
nepBou CTyrneHu, paBHoe
5000 m®/cyT

* pasfnuyHble yaesbHble
onepaumoHHble 3aTpaThbl Ha
[06bl4y HEdTUM, MOMYTHOro rasa u
BOAb! AN ABYX MECTOPOXAEHN B
CBfI31 C pasnn4HbIMU NOAXOAAMM K
OCBOEHMIO

® passinyHaa [onsa B NpoeKkTax

PelueHve paHHoM 3apayun
BO3MOXXHO C MOMOLLIbIO MPUMEHEHMSA
WMHTErpupoBaHHOro noaxoaa.

lMocTpoeHune n nHTerpaums
Mojgenen

[nsi peLueHns nocTaBieHHON
3a[la4n CTPOUTCH MOLENb CUCTEMBI
cbopa, MOfenu CKBaXXH U Moaenu
mMaTepuasnbHoro 6anaHca. B mogyne-
nHTerpatope ResolveTM, koTopbIn
ABMSIETCSA YaCTbto MPOrPaMMHOro
naketa IPM ot komnaHuun Petroleum
Experts, o6ecne4ynsaetcs o6MeH
OaHHbIMU MeXJy MOAEenbio nnacT-
CKBaXXWHbI-cuctema céopa B GAPTM
1 3KOHOMWYECKOW MOAENbIO,
cocTaBneHHon B Excel. Nomumo
aToro, B ResolveTM gopmupytoTca
JIOrMYeCKne anropuTMbl u
rno6anbHas oNTUMU3aums CUCTEMbI
«MacT-CKBaXMHbI-cuctTema céopa-
3KOHOMWUKa» [4].

MopenupoBaHne CKBaXXuH 1 y3roBOM
aHanu3 6bInn OCYLLECTBMEHbI B
nporpamme PROSPERTM. Mogenu
CKB2XXVMH UMMOPTUPYIOTCSA B MOZENb
cbopa Kak COBOKYMHOCTb KPUBbIX
OTTOKa NSt OKMAAeMoro auanasoHa
3Ha4YeHuIn 06BOAHEHHOCTM, YCTHEBOIO
OaBneHuns, ra3oBoro gakropa u
paboyern yactoTbl ALH. Pacuer
nafeHusi N1acToBOro AaBNeHns 1
TEKyLLMe HACbILLEHHOCTM ANt KPUBbIX
nputoka (IPR) paccunTbiBatoTCcs B
MOLEenu MatepuanbHoOro 6anaHca.
Cxematun4Hoe oTobpaxeHve
CUCTEMbI 0BYCTPONCTBA OTOOPAXKEHO
B MHTepdence GAP Ha puc. 1.
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PUC. 1. CxematnyHoe 0To6paeHne cucTemMbl c60pa CKBXKUHHON NPOAYKLMM B uHTepdheice GAP

CkBaxnHbl YILIH
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DOHTaHHblE
CKBXMHbI

MecTtopoxaeHue A

[nsa oueHku noTeHumana
(POHTaHMPOBAHUSA CKBaXUH
NpPoOmn3BOAUTCS pacyeT MoJenu B
GAP. B cny4ae, korga ckBaxuHa
CTaHOBUTCH HeCTaburbHOW, 3aaH0
yCIoBMe crnycka B CKBaxKMHy YILIH.
[nsa onpenenexHvsa aatbl cnycka
V3OLH chopmupyeTcsa normyecknia
anropuTM, KOTOpPbIVA BbIMMAANT
crnepyroLmm o6pasom.

C uenblo peLueHus rnodanbHoN
ONTUMMN3ALMOHHON 3a4a4m Ha
KonnekTopax HOHTaHHbIX CKBaXKUH,
ckBaXkuH OUH n nogsogHom

JIVHUK C MECTOPOXAEHWs B 6binm
[OMONHUTESIbHO YCTaHOBMEHbI

TpY perynupyloLimx knanaHa. B
utore rnobasnbHas onTuMU3auums
npov3Boamnach cregyoLmm
o6pasom:

* 1 ypoBeHb: perynupoBaHve
Tpex knanaHoB B Resolve ¢

PWC. 2. Noruyeckuit anroputm sanycka Y3LH B N-

Qx < 4800?

Ecnu gns cks.

(npoBepka

Qx=0m/cyT.

CTabunbHOCTH)

MOMOLLIbIO BCTPOEHHOIO JIMHENHOIO
ontTumusaropa [5];

¢ 2 YPOBEHb: PETYIMPOBAHNE YCTHEBbLIX

nepenagoB AaBneHns, pabo4mx
yacTtoTt OUH B GAP ¢ nomoLbo

nocnepnoeartesibHOro Keagpatn4Horo

onTtuMmmaaTopa [5] u para cnycka
Y3OLUH npu BbINONHEHUN yCNOBUS
Qx < 4800 m? (puc. 2).

B paccmatpvBaemom cnyyae
611 BblAENeHb! creayoLme
COCTaBMNAOLLIME ONTUMMU3ALIMOHHOM
3aJa4m:

e OrpaHuyeHusi: MakcMMarbHas
bo6blya xuakoctn — 5000 m%/cyT;

* ONTMMK3MpyeMble napameTpsbl:
MakcumarnbHasa gobblya HedTun
(2 ypoBeHb onTummnzaumm) n
MakcuMmMarnbHasa AUCKOHTMPOBaHHAsA
NpuobIb HA TEKYLLEM BPEMEHHOM
ware (1 ypoBeHb onTumMm3aunm);

HOWN CKBaXKUHE

Cnyck Y3LH
B CKB. N

104 ~ Neftegaz.RU [4]
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MecTopoxaeHue b

e ONTMMM3aUNOHHbIE NMEPEMEHHBIE:
nepenag OaBfeHns Ha YCTbAX
CKBaXWH, 4YacToTa paboTbl
YOUH, nepenan naeneHus B Tpex
KONMMEKTOPHbIX JIUHUSX.

Mogenb cuctembl coopa, umes
BHYTPEHHUIN KBaApPaTUYHbINA
onNTMMM3aTop, NPOM3BOAUT
pacyeT NepeMeHHbIX NapamMeTpoB
C LeneBon yHKUMen —
Makcummsaumsa gobblHmn HedTw.
Llenb ontuMmsaumm Ha Kaxaom
Lare — Bbl6op onTMManbHOro
OunawmeTpa wryuepa (OOHTaHHON
CKBaXWMHbI 1 4acTOTbl paboTbl
V3LH, npu koTopom gocturanach
6bl MakcmanbHasa gobébida HedpTr
1 BbIMOJHANOCH 6bl OrpaHuyeHne
no gobblye XunakocTtu. MnobanbHas
onTMMM3aLMsl NpoM3Boamach C
Liesibio MakcMMmaaumm npuobInu,
Jenas akueHT Ha [obblyy C

OOHOW M3 TPEeX rpynn CKBaXKnH

C pas3nuyHbIMU yaeNbHbIMU
3aTparamu.

[na otobpaxeHus pesynsTaTos
pac4eToB U onpegeneHns
ONTMMarnbHOro MOMEHTa BBOAA

B pa3paboTKy MecTopoxaeHus b
66111 cHOPMUPOBaHbI 7 CLeHapues:

e CueHapuin 1. bes BBoga B
pa3paboTKy mecTopoxaeHus B, ¢
ontummnsaumen B8 GAP

e CueHapuin 2. Beopg
mecTopoxaeHusa B B 2017 rogy, ¢
onTumusaumen B GAP

e CueHapuin 3. Beop
mMecTopoxaeHus B 8 2017 rogy,
onTummuaaumsa Resolve+GAP

e CueHapui 4. HemepgneHHbI BBOL
mMecTopoxaeHus B B 2016 rogy,
ontuMmmnsauus Resolve+GAP



e CueHapuiin 5. Beog
MecTopoxaeHus B B 2018 roay,
ontummusauns Resolve+GAP

e CueHapuin 6. Beog
mMecTopoxaeHus B B 2019 rogy,
ontummsaumsa Resolve+GAP

e CueHapun 7. Beog
MecTopoxgeHus B B 2020 rogy,
ontummnsaunsa Resolve+GAP

AHanus pesynsraToB

[nsa onpeneneHvs onTMManbHOro
MOMeHTa BBOLa MECTOPOXOEHMSA

B pa3paboTKy paccHuTbIBaNINCh
pasnuyHbie cLueHapum ¢ rnobanbHoOm
onTuMM3aumern 1 BBOAOM B
pa3paboTKy MecTopoxaeHus B B
2017, 2019, 2021 n 2023 rogax.
Mpn 3TOM O6bIYA XUAKOCTU

He O0/MKHa ObITh CYLLECTBEHHO
HWXXE BEPXHEr0 OrpaHuyeHus ¢
LieNnblo UCMONb30BaHUA 06bEKTOB
NoAroTOBKM Ha MOSIHYIO MOLLHOCTb.
PacyeT npounssoguncsa no 2030
rofga ¢ BpeMeHHbIM LLarom 3
Mecsua. Pe3ynsraThl pacyeTta
cLeHapueB npeacTasfieHbl Ha
pucyHkax 2 n 3.

CueHapwii 2 oTnnyaeTtcs
MakcuMasibHOW HaKOMSIeHHOM
[0o6bI4en, HO He MakCUMarsibHOM
OVCKOHTUPOBaHHOW NPUOBLISLIO.
OT0 06BACHAETCS TEM, YTO
ONTUMM3aLMOHHas 3afa4a B
JaHHOM cry4ae cBogunach TONbKO
K MakcumMusaumm obbi4m Hedptur
Ha KagoM BpeMeHHOM Luare 6e3
ydyeTa 9KOHOMUYECKON MOAENM.

OBPA30OBAHNE

PUC. 3. CymmapHas HakonneHHas 4o6bI4a N0 CLEHAPUAM PaspaBoTKn MecTOpoXaeHuiA A v b
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S P ‘ 7 ! ! CueHapuii 1 (62308bIi1) Qua= 10.47 MIH ME :
4 P I i = = CueHapwit 2 (2017, 6e3 oG onT.) Qyag= 15.54 i e | |

3 ! 1 [ = CueHapuii 3 (2017) Quax = 15.22 MnH M3 L

|| = CueHapuii 4 (2016) Quax= 15.25 MaH M3 !

2 i = = CueHapytit 5 (2018) Quay = 15.26 MAH W !

1 == CueHapuii 6 (2019) Quac = 15.04 mnu m® !

0 el CueHapMﬁ7(2020) QH3K=14.88 MITH.M3 !

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Mo pesynbTatam pacyera MOXHO
OTMETUTb, YTO ONTUMASTbHBIM
MOMEHTOM BBOJA B pa3paboTKy
MecTopoXaeHus B ¢ Toukn
3pEeHnst NONy4eHUss MakCMMasibHOM
OVCKOHTUPOBAHHOW NpUOLINN
asnsaetca 2018 rop.

BbiBoab!

C noMOLLbIO MHCTPYMEHTa
WHTErpMpoOBaHHOro MOAENMPOBaHNS
[06bl4v MONOABIE CNeumanucTbl,

PIC. 4. NPV no cueHapusm pa3paboTkie MeCTOPOXaeHMA A n B
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100 i i = = CleHapuit 2 (2017, 6€3 rno6. onT.) NPVmax = 420.8 MnH.gonn. i
! || = = CueHapuii 3 (2017) NPVmax = 445.2 mnt ponn. !
50 1 ===-1 == = CueHapuii 4 (2016) NPVmax = 440.5 mnH gonn. L
= = CleHapuii 5 (2018) NPVpay = 448.1 MAH FoAA.
0 ! ! || = = CueHapuit 6 (2019) NPVimax = 442.6 maH gonn. !
, 1 1 | | = == CueHapuit 7(2020) NPVmax = 438.0 mnH gonn. 1
1 1 1 1
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Dlata

Data

obyyaroLimecs B paMmKkax
MarmcTepckomn nporpammel
«MopckoW HedbTerazosbl
WHXUHUPUWHI», NOMyYaoT
KOMIMEKCHbIE HaBbIKM NaHMPOBaHNUS
pa3paboTKn MECTOPOXKAEHUSA
rno6anbHbIM NOHNUMaHNEM BCEro
npouecca oT nnacra go pacyera
9KOHOMMYECKUX MokasaTenen, a
Tak>Xe rpamMoTHON MOCTaHOBKM
ONTUMMU3ALMOHHBIX 3a4a4.

AHanuns n o6paboTka 60MbLUNX
06BbEMOB AaHHbIX, Ha4MHas oT
reonornyeckmx napaMmeTpoB 3asnexm
N 3aKaH4MBas 3KOHOMUYECKMMM
yCnoBmsaMUY, No3BoNseT ahpheKTUBHO
opraHu3oBartb y4ebHblIli npoLecc

W NOAroToBUTb CNELMannCcToB B
COOTBETCTBUM C Ny4LUMMU MUPOBBLIMMN
cTaHjapTamu.
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Cteng komnanum Olimpus
Ha BbICTaBKE CPEeSCTB
1 TexHonoruin HK
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B. CtenaHoB




ITUTATDI

<< Ckpotmote 00x00b1 0Mm 601IHbL C MEPPOPUIMOM
MOIKHO Pe3toMUupoeamo 0OHUM C1060M — Hepmb.
Kapma ceamuvix mecm meppopucmos u yenei Ha
bauxcnem Bocmoxe u 6 Llenmpanvnon Asuu —

MO MaKKe U KApma 2/1A6HbIX IHEP2eMU1ecKux
ucmounuxos 6 21 eexe»

. dcTtynuH

(( Hawwu uzdepixiu camoie HU3Kue 8 Mupe — 3mo
9 8am omeemcmeeHHo 3aaeaao. Cmoumocmo

Hedpmu no ompacau — nopadxa $4 na 6appenv,

a 6 A\YKOUAe - $4,5, 6 «Pocnedpmu» amom

noxasamensv $2,8 — ayuuuii noxasamenv 6 Mupe»

N. CeumH

( Umobut sxumo u

sapumo nuwy, HA0o
omanausamso 0om,
3aKu2amo KoHgopKy,
Jdobvieamve 2a3 u Hegpmyo,
HO HUKAK Helb33
npespaujamo Ku3Ho 6
Jdobviuy ea3a u Heqpmu
0219 8apenus nuuu»

T. MockBuHa

(( Kaxoea xumusa — maxoea u xusHo»

J1. KoctaHpoB

Mot nepesxxusanu epemena u PP =
noxyke, K020a crMouUMoOCmo 2 "
00HOU bouku 6vr1a okoo $8-9.
Mot meumanu moeoda, umobui
yeua évipocaa 0o $20-25.
U 0axe moeda nuxkaxoi
mpazeouu He npouU30ULI0»

. Wmanb
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(( Koppynyusa — npenamcmeue
oa4q paseumusa Poccuu»

B. MyTuH

( B Poccuu ea3 éceeda

udem pyxa o6 pyxy

C NOJUMUKOU»

P. Macronuc

( B omauuue om
Haweeo eeojioea,
KOMopulil u30 6cex cuj
xomen Haumu Hegpmo,
noayuas cmanoapmuyio
3apniamy, Komopotii 0eHv
u HOub, noodeepeas c6010
HU3HB ONACHOCMU, UCKAL
HOBble Mecmopo i oeHus
u3 npogpeccuoHanvHbvIx,
eocyodapcmeeHHvIx
U pOMAHMUMECKUX
coobpaxcenuti, unu oaxe
no npuuute azapma,
amepuxatey, co ceoeil
«BEeNUKOTL MeUmoil» xomeJ,
umobv1 Hepmov HAWAU Y
He2o Ha ¢pepme, 6 020pode
U Ha AYxKaKe nepeo e2o
Jomom»

E. NpuwikoBey



PEKITAMA

PARK HYATT MALDIVES"™

HADAHAA

Pasickmit YTOJIOK, 3aTEPAHHBINA B 3KBATOPUAIbHBIX BOJAX MHAMIACKOIO OKEAHa, CO3JIaH s
HACTKAEHNMS Ipupoori! bivokaiiimit HaceIeHHEIT OCTPOB HAXOANTCS B 12 KiutoMeTpax.
31ech maeabHBI BO3AYX, KPUCTAILHO YMCTAs JIATyHa, HET MecTa mrymy u cyere. Konnens
OTeJIs IIPEATIOJIATAeT IOJIHOE OTPEIIEHME OT MUPCKUX JIE], BOCCTAHOBJIEHUE CUJI, 310POBbS

n gerokcukayio opranuama. OTeslb yHUKAIbHBIN U €IMHCTBEHHBIN B CBOEM POJIC.

OH coxpaHI IOTHOCTHIO HETPOHYTHIN TIOJBOJHBIN KOPA/UIOBBI Cafl, 32 UTO €KETOJHO
HArpakJaeTcs CaMbIMM HPUCTVDKHBIMY 3BAHMAMM U CEPTUDUKATAMM.

YioTHbIe AM3aiiHEPCKME BUUIBI IPOCTO YTOMAIOT B MBIHOI 3e1enn. [ lonnas npusarHoCTD,
YEVHEHHBIN IJISDK M TEIUIbIA OKeaH, yA0OHbIe MATKME AMBAHYMKM HA TEpPpace, OrPOMHas

BaHHAs1 KOMHATA, TPOIMYECKMIL AYIII B COOCTBEHHOM CaMKe IO OTKPHITHIM HEGOM 1 CBOJ
Gacceiit. 37ech eCTb BCE, YTOOBI IIOYYBCTBOBATH Ce0s1 aGCOIOTHO CYACT/IMBBIM YE/IOBEKOM.

[ IpusiTHble MuIBIE pecTOpaHYMKY, Gap C BUJOM HA 3aKaT, I/¢ TaK IPUITHO YIrOIIAThCs
60KasI0M BYMHA, CH/S1 HA YA0OHBIX TOAYIIKaX, IpsiMo Ha mecke. K yciyram rocreit Bech neHs
(upMeHHbIE KOKTEIM, Ppeln, CUrapbl, KaJIbsHbI I MHOTOUVIC/IEHHBIE 3aKyCKIH.

Orens equucraennsii ns knacca Deluxe npeanaraer nmuranne all inclusive. Vasickanusre,
3[0pOBBIC ¥ BKYCHEBIE, CIIENMATbHO Juisi Bac mpurorosiennsie 6/mo/a.

Bcemu nm06n1mb1it Spa—ropo;{ox HE OCTAaBUT PaBHOAYIIHBIM HMKOTO. JIJIst Tex, KTO He MOXKET
YCUIETb Ha MECTE, OTKPBUICS OT/IEIbHBIA OCTPOB /IJIs1 3aHATUS BOJHBIMU BUIAMM CIIOPTA.
Ho naske Haxomsce B orerte, BB HaiijieTe cebe 3aHATUE TIO AyIlIe: KPyM3bl HA 3aKaTe, prbasKa,
3KCKYypPCHUM, KMHO, MACTEP-K/IACChl, JAiBUHT M CHOPK/IMEHT, #0ra 1 JaXKe Teaeckor!

3260 T/IMBBII M BHUMATEIBHBIN [IEPCOHA, OTCYTCTBUE APECC-KOAA, IIPOCTOTA
M POCKOILIb OTHOBPEMEHHO. MBI ¢ 60JIBIIION TEIUIOTOM OTHOCUMCS K HALIMM IOCTSIM
1 OHM YyBCTBYIOT 3TO, IOTOMY 4TO BO3BPAILAIOTCs CHOBA U CHOBA.

Park Hyatt Maldives Hadahaa — ato oana 60nbmmas u npysxuas cembst.

Park Hyatt Maldives Hadahaa
North Huvadhoo (Gaafu Alifu) Atoll, Republic of Maldives
T: +960 682 1234 | F: +960 682 1235 |
maldives.hadahaa.park.hyatt.com
reservations.parkhadahaa@hyatt.com




TURKISH
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WAhere Business neers Kene;//zfs

A STAR ALLIANCE MEMBER

NOAAPUTE CBOEMY BU3HECY KPblJ1bA

KopnopatuBHaa nporpamma asuakomnaHum Turkish Airlines npefoctaBnsaeT sKCK031BHbIE MPYBUIErAN
KOMMAHUAM 1 UX COTPYAHMKaM No Bcemy mupy. Jllo6asa KoMnaHuA, ManieHbKas uny 6onbLuas, MoxeT
nonyyYnTb AOCTYN K cneuunanbHbiM Taprdam, a Tak»Ke MPMobpecT NPaBo U3MEHATb AaTbl U HanpaBseHNA B
cBOMX 6rneTax 6e3 JONoNHNUTENbHBIX WTPadoB. COTPYAHMKM HALLNX KOPMOPATUBHBIX KIIMEHTOB MOFYT
HaKanaMBaTb MU Ha CBOU MHAMBUAYasbHbIE CYeTa U NPOBO3UTb AOMOIHUTENbHbIN 6ara)k CBEPX HOPMbI,
JaXe ecsiv OHM NyTeLlecTBYIOT B KabMHe S3KoHOM-Kacca. KonpopatusHas nporpamma Turkish Airlines
pa3paboTaHa C OfHOW LieNblo — NPefOCTaBUTD Nyyllne BO3MOXHOCTY AnsA Bawero 6usHeca.

e LY

MpuBumnernn nporpammbl AnA KOPNOPaTUBHbIX KNMEHTOB aBUaKoMNaHNN
Turkish Airlines MoryT pasnuyaTbca B 3aBUCMMOCTM OT CTPaHbl HAXOXKAEHWA
K/MeHTa 1 6lofKeTa, 3amniaHMpPOBaHHOIO UM Ha aBranepenéTbl. HekoTopble
NpUBUNErN B OTAENbHbIX CTPaHax He NpeAocTaBniAloTcA. bonee nogpobHyo
MHPOPMaLIIO MOXHO y3HaTb Mo afipecy corporate.mow@thy.com

TURKISHAIRLINES.COM

**[lyuwwan aBnakomnaHua EBponbl 2015 roga no sepcumn
Skytrax B HOMMHaLWK «BblIBOp Naccakmpos»
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