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ObbeanHeHne «TaTHedTb» BHECNO OrPOMHbLIA BKNaA B pasButue
HedTepobbiBalowen npombiwnenHoctn CCCP, a 3atem u Poccuitckoi
®epepauunu. 3a npoweplwmve gecatunetns KomnaHus ctana nofiMroHom
ans anpobaumy MHHOBALMOHHBIX TEXHONOTUIA, KOTOPble BNOCIEACTBUM
LIMPOKO MPUMEHANNCH B NPAKTUKE OTEYECTBEHHON HeTAHOW oTpac/u.
Cneuuanuctsl «TaTHedTU» NepBbLIMW BHEAPUNN B MPOU3BOACTBO Takue
Hay4yHo-TexHMYecKne paspaboTku, Kak TypOuHHOe BypeHue, cuctemy
NOAAEPIKAHUA NNACTOBOro AaBNeHUA, MHAYCTPUANbHbI METOA COOpYKe-
HWs BYPOBbIX YCTAHOBOK U MHbIX 06BHEKTOB HeTENPOMbICIOBOW MHPPa-
CTPYKTYpbl. TaTapcTaHckue HedbTAHUKM NepBbIMU B OTPACAU OCBOWUAU
TEXHONOTUIO 3aLWUTbl TPYGONPOBOAOB OT KOPPO3UU CTEKIOM U MOANITU-
NIeHOM, a TaKKe BHEeAPUIN Ha 06beKTax NOAroTOBKM HedTU YCTaHOBKM
yNnaBAMBaHWUA Nerkmx hpakumi, 4To NO3BONMUAO 3HAUUTENLHO YNYULINTD
3KOMOTUYECKYI0 CUTYyaLNIo B PernoHe.

OfHVM 13 TEXHNYECKUX JOCTUXEHWI cneynanuctoB Komnanuum cTa-
Na paspaboTKa MeTO/a BHYTPUKOHTYPHOTO 3aBOJHEHUs, N03BONsAOLLE-
ro MHTeHCUbULUMPOBATL U ONTUMMU3NPOBATL A0BLIYY YrIEBOAOPOAOB 33
CYeT 3aKayKu BOAbI HENOCPEACTBEHHO B HeTeHAChILEeHHYIO YacTb Npo-
LNYKTUBHOTO Nnacra.

CeroaHs OAO «TaTHe(hTb», ABNAACL OAHUM U3 NUAEPOB HedTAHON
otpacau Poccuu, ocylectBaseT MHHOBALMOHHO-HaNpaBieHHY0 UHKe-
HepHO-TEXHWYEeCKYlD NonuTUKY. KomnaHusa ycnewHo peanusyet npo-
rpammbl no ctabunmsaumn obbemos peHtabenbHon fo6blYM HedTU 1
rasa, 0cBauBaeT MeCTOPOXAEHUSA, B TOM YMC/e BbICOKOBA3KOW U Tpya-
HouM3BNeKaemon HehTu.

CywecTBeHHbIM pecypcHbiM akTuBom OAO «TaTHedTb» U nepcnek-
TUBHbIM 0OBEKTOM HapalwmMBaHWA J06bIYM ABAAIOTCA 3HAYUTENbHbIE 3a-
nacbl ceepxsaskoin Hedn (CBH). CeroaHs KomnaHus peannsyeT npoekt
no paspaboTke AwanbynHCKOro mectopoxaerus CBH.

YcnewHo ocyuiectsasetca nporpamma pasBuTUA CeTW aBTo3anpa-
BOYHbIX KOMNIEKCOB U cTaHuMin Komnanuu. B HacToslwee Bpemsa B CO-
ctaBe Ipynnbl KomnaHui «TatHedTb» QyHKUMOHMPYIOT Gonee 670 A3C.

B OAO «TatHedTb» pa3paboTaHa M aKTMBHO peanusyetcs nporpam-
Ma MHHOBALMOHHOTO pa3BuTuA. [N pa3BuTUA TBOPYECKOrO NoTeHumana
cneyunanuctoB Komnauum cospaHa cucTema ynpasieHus pesynbrata-
MW WHTENNEKTyanbHOW [eATeNbHOCTM, BKAOYaloWwas niaHUMpoBaHue u

Yeaxcaemviii Haunv Yavgpamosuu!

Cepoeuro noszopasnsem Bac u eco konnexmue OAO
«Tamuedmov» co 3HaAMeHAMENbHBIM COObIMUEM —
65-nemuem co OHA 0CHOBAHUA!

B apcenane npoussoocmeernHoti buoepagpuu Komnanuu
yenexu u 00CuiceHUst, NOUCKU U HAX00KU, meepoast
no3uUUUA Prazmana HemAHOU UHOYCPUL PeCHYONUKU.
CamoomeepicenHblil mpyo KONAEKMUea u ymenoe
PYKOB0OCB0 ABAOMCS 347I020M COXPAHEHUS Ty HUAUX
mpaouyuii u pabomot 6 0yxe UHHOBAUUI.

Hauunanus, nomMHoxeHHble HA KONOCCATIbHbLLL ONbLI,
HAKONTIEHHbLT MHOZUMU NOKONEHUAMU UHHEHEPOB,
3a710HCUNU HYHOAMEHM OUHAMUUHO20 PA3EUMUS
00UepHUX NPeONnPUSINUTI.

Om eceti Oywiu scenaro Bam u ecem pabommuxam
Haweti Komnanuu cuacmosi, 300p06bsi, Ychexos

8 pabome u bnazononyuus 6o écém! ITycmo
Heucuepnaemvimu 6Y0ym 603MONHOCMU U
Heu3meHHO NobedHuIMU wazu 6 bonbuioe 3a8Mpa.

HauanbHuk HIIY «/leHnHOropckHedTb»
P.C. HypmyxameToB

BbinonHeHne HWOKP, pauunoHanu3atopckylo u nsobpeTaTenbckylo aes-
TeNbHOCTb, BHeApPEHWe pa3paboToK B NPOW3BOACTBO, OLLEHKY U aHanu3
pe3ynbTaToB, a TaKXe yyeT U KOMMepuuanu3auuio HematepuanbHbIX
aKT1BOB.

Bonbwas pabota B «TatHedT» BeAeTcs B HanpaBieHUW 3amele-
HUA 3apyGeXHbIX TEXHONOTUIA U TEXHUKMN A0ObIYM HedTM aHanoramu oT-
eyeCTBEHHOro NPou3BOACTBA. Ee pe3ynbTaTtom ABNAIOTCA OPUTUHANbHbIE
TeXHWYEeCKMe pelleHuna cneunannuctoB Komnanum, umeiowme mnpoBsyio
HOBW3HY W 3ali1LieHHble naTeHTamn PO Ha n3obpeTeHus.

CTpaTernyeckum npoekTom Ans «TaTHedTuU» ABNAETCA CTPOUTENb-
ctBo Komnnekca HedTenepepabartbiBalowmnx v HehTeXMMUYECKUX 3a-
BoAoB «TAHEKO». Hauano npombilwneHHOR 3KcnayaTauum KomouHupo-
BaHHOW yCTaHOBKM rupokpekunnra Ha Komnnexkce «TAHEKO» no3sonser
KomnaHun npou3BOANTb BbICOKOKOHKYPEHTHYIO, 3KONOTMYECKN YUCTYIO
NpoAyKuuio, cpesu KoTopon ausenbHoe Ttonnueo EBpo-5, aBumayuoH-
HbIn KepocuH mapok PT, TC-1 u [Ixet A-1. Ha Komnnekce npogonxkaercs
pa6oTa no ysenudeHunto rnybuHbl nepepaboTkn HedTn. EAMHCTBEHHbIN
TeMHbI HehTENPOAYKT — KOKC — ByAeT UCMO0b30BaThCs B KAYECTBE TO-
navBa Ha HuxHekamckon T3L. C 3aBepleHnem peanusauum lNpoekta
npeaycMaTpMBaeTca BbINYCK LUMPOKOW HOMEHKNATypbl NPOAYKL MK BbICO-
Koro nepegena HedTu.

AKTUBHO pa3BuBaeTca HedTexumuyeckuin komnnekc OAO «Tart-
HedTb», 06ecneynBaloLLUn NPOM3BOACTBO U COLIT WUHHON NMPOAYKLUUN
1 TexHu4eckoro yrnepoga. LWnHHbIA Komnnekc «TaTHeTU» — BbICOKO-
TexHonornyHole npeanpuatna OAO «HmxHekamckwuHa», 000 «Hux-
HeKaMCKuI 3aBoj rpy30Bbix WKH» 1 000 «HMKHeKaMCK1In 3aBOj, WIUH
LLMK», KoTopble npou3BoaaT 6onee 300 ToBapHbIX NO3ULUIA WNH: fer-
KOBble, CeNbCKOXO3ANCTBEHHbIE, PY30Bble, NerKorpy3oBbie W LiefbHO-
MeTanNoKOP/AHble WKWHbI. BbicOKoe KayecTBO WKH nof mapkamu KAMA,
KAMA EURO, Viatti, a Takxe MHHOBaLMOHHbIX LMK-unH noaTBEpXAEHO
KaK oT3blBaMu notpebutenei, Tak U nobefamm Ha pasnnyHbIX NPeCTUK-
HbIX KOHKypCax.

[loCTUXEeHUs B MPON3BOACTBEHHOW, NPUPOLOOXPAHHOM, COLMANbHOM
AeATeNbHOCTU, BbICOKUI YPOBEHb KOPMNOPATUBHOIO ynpaBAeHWs, OTKPbI-
TOCTb M Npo3payHocTb KOMNaHum BbICOKO OLEHMBAOTCA aKuMoHepamu,
[eN0BbIMW NapTHEPaMM 1 MHBECTULMOHHBIM COOBLLECTBOM B LIENIOM.

Om nuya pedaxuuu xypHana u
ce0st TUUHO N030PABTIAI0 KONLIeKMUG
komnanuu « Tamuegpmuo»

¢ bonvuoti oamoii!

«Tamuedpmo» — nuoHep, 3a0ar0usuLl MoH 6
HeOMAHOU OMPACTU He MONIbKO HA MepPUmopun
Pecnybnuxu Tamapcman, Ho u daneko 3a

ee npedenamu. 3a 65-71eMHI0OI0 UCOPUID
CHeyuanucmamu eauieti KOMNAHUs HaKonsieH
becueHHbIll ONblm 6 0071ACMU 0C80EHUS,
paspabomku, 06ycmpoiicmea u IKcnayamamyuu
MecmoponcOeHUti camoti pasHotl CIOHHOCHU.
IIpeonpusimus 6ce2o MUpa UcnOmL3y0Mm auiu
Hapabomxku 6 cgpepe 000viHU «HePHO20 30/10Ma».

Mot padvL ompaxcamo Ha CMPAHUUAX HAULE20
U30AHUS ycnexu U 00CMUMEeHUS NpogdeccuoHanos,
3aHAmMbvIX 6 noopasoenenusax « Tamuegdmu»!

AupekTtop 000 «3kcno3unyms HedTb Ma3»
WUnbpap LWapadytantos
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napameTpamu npm 6ypeHun u
pemoHTe cKBaxuH [13J1-150

A.K. NarytkuH
TEXHUYECKUI AnpeKTop!

1000 HMN «MetponaiH-A»

MyHKT 141 «lpaBuna
6e3onacHOCTU B HePTAHOM U
rasoBoW NPOMbILLIEHHOCTUY
rnacut: «o6ypoBas yCcTaHOBKa
JAOMKHA 6bITb YKOMNNIEKTOBAHA
CTaHUNeN KOHTPONs NapamMeTpoB
6ypeHus». 3agaum KOHTpons,
0TOGpaXkeHus u perucTpauuu
peLlaeT KOMNIEKC KOHTPOJIbHO-
M3MepuTeNbHbIX Npu6OpPOB
03N1-150, npousBoaUMDIiA

000 HNN «MNeTtponaiiH-Ax.

[3N1-150 3KkcnayatupyeTca aBTOHOMHO W
He TpebyeT NOCTOAHHOIO NPUCYTCTBMA Cneluna-
NUCTOB. Bce faHHble COXPAHATCA B CbEMHOM
mMogyne namaTh KOHTponaepa v OAHOBPEMEHHO
nepepaatTca no KaHany GPRS Ha cepBep KoMm-
MaHWMKU, N HA KOMMbIOTEP B BaroHYMK mMacTtepa.
Komnnekc [3/1-150 no3sonser KOHTPOAUPO-
BaTb W PerncTpupoBaTb HeobxoanMoe Konnye-
CTBO TEXHO/IOTMYECKUX NapaMeTpoB, TaKMUX KakK:
® HarpysKy Ha KploKe NogbEMHON YCTaHOBKY;
® HarpysKy Ha 6ypoBON MHCTPYMEHT;
® KpyTALWMIA MOMEHT Ha POTOpe, Kak C KapAaH-
HbIM MPUBOJOM, TaK U C LieMHbIM;
® 060pOTbI CTO/IA POTOPA;
® KpYTALMIA MOMEHT NPU CBUHYMBAHUMN
TPY6, KaK MEXaHUYECKUMU KTloYaMu, TakK 1
aBTOMaTUYeCKUMU;
e pnasneHue N Ha Bxoge (MaHudonbae);
® CKOpOCTb Tanesoro 6,10ka;
® nof0XeHWe TaneBoro 610Ka Haj CTONOM;
® ypoBeHb 1 B emKocTAX;
* pHAnKauwuio Bbixoaa MK;
e pacxop XK Ha Bxoge;
® KOHLLEHTPALMIO OMaCHbIX ra3oB B paboyeit 30He;
® nogbEM CTONa poTopa;
* rny6uHa 3abos.

PeanusosaHa v HagexHo paboTaeT 6ecnpo-
BOJHas CBA3b C BarOHYMKOM MacTepa C yaaneH-
HOWM rpynnon JaTyMKOB M C AATYMKOM KpyTALle-
ro MOMeHTa Ha poTope.

MoaynbHas apxuTeKTypa Kommnnekca rub-
Kas u dhopmupyetcs noa TpeboBaHMA KOHKpET-
HOrO 3aKa3yuKa NoAKIYeHnemM HeobXxoaNMOoro
KONNYecTBa aTYNKOB U UHANKATOPOB.

[na nsmepenuns Beca Ha Kptoke ans [13J1-150
pa3paboTaHbl pasnuyHble TUMbl JATYNKOB Ha-
rPY3KW Ha KaHarte. [lBa U3 HUX MCNONb3YIOTCA NPpU
3aKpenneHun «MepTBOro KOHLa» KaHaTa Ha Bpa-
watowemcs 6apabaHe € 0Cblo U pblyarom, onu-
paloLMMCS NN PACTATUBAIOLMM AATYMK HArpy3-
Ku. Mpu 06bIYHON, KECTKO 3aAe/IKE «<MEPTBOTO»
KOHUa KaHaTta, B [13J1-150 ncnonb3yetca Haknag-
HOW JAaT4MK Harpy3Ku Ha KaHaTe OpUTMHaNbHOM
KOHCTpYKuMn [1H130. B Hem pa3paboTumky ywam
OT 0ObIYHOW CXEeMbl KpenneHns HaKnaaHbIx AaTt-
UMKOB Ha KaHaTte - B Tpex To4kax. «TpexToyey-
Hble» [ATYUKM 0ONAAAIOT CYLLECTBEHHbIM HEefo-
CTaTKOM: Npu nepeycTaHOBKe AaTyMKa C KaHata
Ha KaHaT mocne KanubpoBKMW, MOSBNAETCA [0-
MONHUTENbHAA MOrPELIHOCTb U3MEPEHNI — TaK
Ha3blBaemas NorpeLHoCTb NepeycTaHoBKM.

OpurunHanbHas KoHcTpyKuusa 1H130 no3so-
NAET 3HaYMTeNbHO NOBbLICUTb TOYHOCTb U3Mepe-
HW BECOBOWM HAarpysku Ha KploKe rpy3onofb-
8MHOro MexaHu3ma no CpaBHEHWID C APYrUMuK
HaKnagHbIMM AaTYMKAMMU.

[H130, (kaK v fpyrMx AaT4NKOB NPOU3BOA-
ctea 000 HMMN «MNetponaiiH-A») sBnseTca To,
yto [1H130 Kanubpyetcs 6€3 NPUBA3KM K MO-
aynio ynpasnenna MY-150, Tak Kak asnsetca
OTAENbHbIM M3MepUTebHbIM NPUMBOPOM, BHE-
CeHHbIM B [OCYAapCTBEHHbI peecTp CpeacTs
nsmepeHunn nog N2 32522-06 1 3alyuuieHHbIM
nateHTom N277426 o1 19.03.08 r. [No3tomy, npu
NNaHOBbIX KanMBPOBKAX, AEMOHTaX MOAyNA

YK 622.24

ynpasneHus He Tpebyercs.

LindpoBoit kaHan cBA3M AaTyMKa C KOHTPO-
nepom BbiGpaH He ciyyaiHo. lpu BKAOYEHWUN
Komnnekca [13J1-150, pAatyvKk vHULmManusnpyet-
€A 1 COOOLAeT KOHTPOEpPY CBOW 3aBOACKOW
HOMep, fAaty nocnefHen kanubposku. U Bce
NoJyYyeHHble OT JaTynKa AaHHble MAEHTUDULK-
pytotcs. [pu paspeLueHnm CnopHbIX, aBapUHbIX
CUTYaLUiA 3TU AaHHblE B OTYETAX XKECTKO NPUBS-
3aHbl K KOHKPETHOMY AaTYMKY 1 BPEMEHU 13Me-
peHus. B cnyvae, Korga npyMeHAETCA aHanoro-
Bblii AaTumK (4—20 MA), yTBEPKAATb, YTO UMEHHO
3TOT AaTYMK NPOU3BOAUA U3MEPEHUS CIIOXHO.
COOTBETCTBEHHO [0CTOBEPHOCTb rpaduKoB U3-
MepeHUIn MOXHO OCMOPUTD.

Kpome 3t0r0, B [13/1-150 nprmeHeH opuru-
HaNbHbIV AATYMK KPYTALLEro MOMEHTa U KOMu-
yecTtBa 060pOTOB Ha poTope 6YpOBOI YCTAHOB-
Kn — IKM-140. Jatynk IKM-140 npeaHasHayeH
Ans GypoBbIX YCTAHOBOK C KapAaHHbIM MpKUBO-
AOM Ha peaykTop poTopa. YcraHaBnusaetcs
OKM-140 mexpy dnaHuem peaykTopa potopa
1 ¢naHuem NpuMBOAHOrO KapfAaHHOro Bana C
nomollbto 6oNTOBOro coefuHeHus. B patumke
HeT Bpalawwmxcs yacten. OH NONHOCTbIO aB-
TOHOMeH. [laHHble O BeNUYMHE KPYTALLero mo-
MeHTa U KonmyecTBe 060pOTOB NepeaanTcs B
KOHTpOANEep No pagvoKaHany.

OKM-140 nokasan BbICOKYI HaAEeXHOCTb
Npwu IKCNAyaTaLMm Kak Ha CTaLMOHapHbIX 6ypo-
BbIX CTAHKaX, TaK U Ha MOBUbHbIX YCTAHOBKAX
KPC.

B komnnektauyumn [3J1-150 npumeHsatoTca
patunkm [JH130B pasnuuHbix moauduKkaymi
ANA U3MepeHWsA KPyTALLero MOMEHTa LemnHo-
ro NnpuMBOAa potopa, ANA U3MEepeHUa MOMeHTa
CBUHYMBAHWA TPYO, ycTaHaBMBAEMbIe Ha aBTO-
maTtnyeckux Knovax tunos AKB v TKLL.

[T0 OCHOBHbIM KOHTpPONMpPYyeMbIM napame-
Tpam BBOJATCA MNpefenbHble 3HayeHus, Npu
npeBblLEeHNN KOTOPbIX NOAAETCA 3BYKOBOW CUT-
Han M KoMaHaa Ha 6NOKMPOBKY MexaHU3Ma.

KOHTPONbHO-U3MEpPUTENbHBIN  KOMMAEKC

[19]1-150 — BbICOKOTEXHONOTMYHAA, HafeXHas
1 yaobHas B 3KcnayaTayuu cuctema KOHTPONs
Hagz BeNMYNHON 1 AMHAMUKOW TEXHONOTNYECKNX
napameTpoB Npu NpoBeaeHUn BypoBbIX U pe-
MOHTHbIX paboT, oTBeYatllas BCEM COBPEMEeH-
HbIM Tpe6oBaHMAM.

000 HNN «NeTponaiH-A»

Anpec: 423801, P®, Pecny6nuka TatapcraH,
r. Ha6epexHbie YenHol,

dnesaTopHas ropa, ynuua JlepmoHToBa, 53A
MouTtoBbI agpec: 423819, PO,

Pecny6nuka TatapcraH,

r. Ha6epexHbie YenHol, a/a 90

T./®.: +7 (8552) 535-535, 71-74-61

e-mail: main@pla.ru

www.pla.ru
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& OO0 HIIMT WIETPOAALH-A»
PA3PABOTKA U [IPOM3BOACTBO
(@ KOHTPOABHO-M3MEPUTEABHbIX TPUEOPOB

Yeasicaemuiii Hauie Yaeghamoeuu!

Om sceti dywu nozdpasasto Bac u secb mpydosoti konrnekmue
OAO «Tamuegmb» ¢ 65-n1emuem co dHa o6pazosaHus
komnaHuu!

CecodHsa « TamHegpmb» — 00HA U3 KAIOHEBbIX POCCULICKUX
HehMAHbLIX KOMNaHull, U36eCMHAs 8 cmpaHe u 3a pybexicom
Kak kpynHeltiwutli nocmaswuk Hepmu. Baw exnad e pazsumue
MONJIUBHO-IHEP2emMuU4eck020 KOMNAeKca U 3IKOHOMUKU
CMpaHvl 02poMeH: HUKMO dpy2oll He umeem CMoJb Kpenkou
npou3sodcmeeHHO-uccaedosamenbckoll 6asoi.

Yeepenui, umo u 8 danvHetiwem docmuxceHuss Komnanus
«TamHegpmb» 6ydym npuymHONMCeHbl, U 8aWU CNEYUAAUCTb
ewe He pa3 NoKaxcym 8bICOKUe NPouU3800CMBeHHbIE
pe3ynbmamebi.

Om sceti dywu ncenaem Bam u ecem compydHukam ycnexos 8
peanusayuu nAaHos, Kpenkozo 300poebs, CHacmus u
6aazonoayyus, a KomnaHuu — duHamuyHozo passumus,
npoysematus Ha 621a2o podHol pecnybauku u eceti cmpaHbl!

HAupexkmop 000 HIIII «[lemponaiiH-A» I.IC A6padicees
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YMPABJAN CTUXUEWN!

MOBWJTbHAA YCTAHOBKA LIEHTPUOYTMPOBAHIA BYPOBOIO PACTBOPA

TAVIOYH

BbITOOHOE MOJTHMEHOCHAA JIETKOCTb OYHKLWOHATTBH bit
MPUOBPETEHUE MOBUITU3ALINA YNPABJTEHAA AN3AH

0OpnHa MoBUNEHaA YCTaHOBKA
UeHTprdYrMpoBaHUA NO3BONAET
obcnysueats oT 2 Ao 5 bypoBex
YCTEHOBOH, YTO O8ET BOSMOMHHOCTE
CORPaTHTL Napk aHanorid4Horo
cTauvoHapHoro obopyaoeaHua bonee
YeM B Ba pa3a.

BuicoKanA cTeneHb 04UCTHK
6yposoro pacTeopa.

CwcTemMa nnaeHoro nycka
obopynoeatunA B paboTy.

BLICTROpazbeMHEIE COBAMHEHWA.
MoaknodeHe 3a 5 MURYT.
YROBHLIM K BLICTPOMOHTIPYEMBIFA
HOHBEWep ANA Wnama.
MoBunmM3auma NpovM3soaMTcA
0OHUM PABaTHUHOM,

He TpebyeT cneumnansHbX HABLIKOB.
Mobunuzauma 6noxa 3a 10 MuH.
[abapuTHOE COOTBETCTEME
TpebosaHuAM fopor obllero
NoNL30B3HKA.

3ProHOMUHHOCTE OPraHoe
YnpaeneHwA, OGEC[‘IE"-’MBB!OLLLEIH
MaKCUMaNEHYI0 3GdEeRTUBHOCTL
paboTel onepaTopa YCTaHOBHM.
MpocTota 1 KoMbopT CepBUCHOMD
0BCNYHMBAHWA, NPODUNEHTAKM K
PEMOHTA BCEX CMCTEM YCTaHOBHM.
BO3MOHHOCTE HOMMNMEHTALMK
YCTAHOBHW PaznMYHBIMIA BIMOaMIA
LIeHTPIGYT.

BonnollgHue MCKNIDYUTENEHOM
WHAHEHEPHOA MBICNK ANA

3 hERTUEHOMD BYDEHNA CHBAMMH
BoaMomHOCTL NpUMEHEHKA
bupMeHHoro cTunA 3axkasymka
NPY OHPACHKE YCTAHOBHK
DYHHUMOHANEHO YO0OHENH LUHEH
LA BEIHOCA WM CHIBAMPOBaHWA
Lnama.



BAPUAHT TEXHUYECKNX XAPAKTEPUCTINK

YCTAHOBKA MOXET BblTb YKOMITTIEKTOBAHA LIEHTPUOYTAMU
AYYLLIMX MUPOBBIX MPOU3BOLAUTENEN MO BALLEMY TPEEOBAHMIO

Nokazatenu NnpUMeHAeEMOCTH No nNepeKka4YmneaeMbiM cpelaM

L O THO TR RO s s 00021000
BR3KoCTb N0 BUCKO3IUMETPY BM6, CEK .o 17-60
MaKcuManbHbIM pasMep TBEPALIX YaCTUL, MM..........cccvcervveeee.. 0,83
HNCNOTHOCTD, PH oo ssssessinssiessessns 5-55

HoHBeiiep BUHTOBOW LWapHupHbIA KBLLI 200
Mpon3BOaAUTENBHOCTL TPAHCMOPTUPOBAHWA MaTeprana
nnotHocTelo 1,4 -- 2,1 r/eM?, M*/uac, He 6onee..... e,
HoMuHaneHaA MOLLHOCTb 3NeKTPOABUIaTENA, KBT ..o, 3

«HE®TECEPBUCHBIIA XONOWHI TATPAC»

Lentpudyra HS 3400
MaKkcuMansHan NpousBoaUTeNnsHOCTL, MY/vac, He Bonee ....2700
3HEPreTUYECHUE XaPaKTEPUCTUKM:

- HOMUHANBHOE HaNPAHEHUE, B ... 380
- HOMWHASbHAA YacTOTa TOKE, TL oot 50
- NOTPEBNAEMAA MOLLHOCTE, KBT...ovvvveevvoeensenessensssssessinsn 31
KnaccuduHauma crenenm 3amsl
3NEeKTPOOBOPYAOBAHUA .....vvevvvrns IP-64 (3pbIBO3aLLMLLEHHOE)
BABEER B oovumsssasmss o A R S S S s e 2400

8-800-250-79-39
tmcg®@tmcg.ru
TMC-TPYNN.PO
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OAO «CeiicmoTexHukar, Bxogswee g crpyktypy Drillmec S.p.A. u
[ocynapcreeHHOro Npou3BoacTBEHHOIO obbeguHeHns «benopycHedTby,
aBnaeTca paspaboTyMKOM W NPOU3BOAMTENEM LIMPOKOW FraMMbl
BbICOKOTEXHONOrMYHOTO HeTENPOMBICIOBOTO M reoM3MHECcKoro
obopynosaHus. OCHOBHbIE HanpaBneHUa BbINYCKaeMoi NpoayKLMu:

- MoBunbHbIE KOMMAEKCH! ANA 6YPEHUA U KanuTaabHOro peMOHTa CKBaXUH
¢ rpy3onoasemHocTsio ot 80 no 200 ToHH;

- CraumoHapHsele BypoBble YCTaHOBKK /N A0 345 TOHH, NPOM3BOAMMbIE
COBMECTHO M No TexHonoruu komnanuu Drillmec S.p.A (MT1anus);

- bypoesle ycranoeku r/n 3207 B 3WENOHHOM MCNONHEHWUW
ANA KYCTOBOr0 BypeHus;

- BubpauMOHHbIE MCTOYHMKW CEMCMUYECKMX CUTHAN0B
€ Tonkawwmnm yeunuem 20-30 TOHH;

- bypoBbie Hacoch!;
- bypoeoe obopynoBaHue;
- CucTembl NOATOTOBKM M O4MCTKM GYpPOBbLIX PACTROPOB.

MoapoBHY0 MHDOPMaLWIO O NPOM3BOAMMOM 06OPYAOBAHUM
Bbl MOXKETE HAWTKH B MHTEPHETE Ha HalleMm canTe.

1SC «Seismotekhnika», entering in the structure of Drillmec S.p.A (ltaly)
and state production association "Belorusneft”, is a designer and producer
of wide range of high-tech oilfield and geophysical equipment. Main
directions of manufactured production:

- Drilling and workover mobile rigs with load capacity from 80 to 200 tons;

- Stationary drilling rig with load capacity up to 345 tons joint production
and according to Drillmec S.p.A (Italy) company technologies;

- Drilling rig capacity 320 tons echelon type for cluster drilling;
- Vibratory seismic source with the push force of 20-30 tons;

- Mud pumps;

- Drilling equipment;

- Mud system.

You could find more detailed information about the produced equipment
on our website.

OAO «CeiicmotexHuka» | 1SC «Seismotekhnika»
246020, Pecnybnuka benapycs, | 16 Vladimirov str.
r. lomens, yn. Bnagpumuposa, 16 @ 246020 Gomel

Ten./ph.: #(375)232 - 423789. Qaxc/Fax: 423771
E-mail: gsmt@seismo.by, sale@seismo.by



FEONIOTKNA

MoaenupoBaHue BepencKo-
0aLKUPCKOro «Bpe3a» C NOMOLLbIO
nporpammHoro kommaekca IRAP RMS

K.P. MaBnioToBa
MHXeHep!
k.m mail.r

A.B. BaneeBa
MHXeHep 2 KaT.!

solidbug@tatnipi.ru

J.P. CanumoBa

MHXeHep!
sher@tatnipi.ru

MHeTUTYT «TatTHUMNHedTb» OAO «TaTHehTbY,
Bbyrynbma, Poccus

B paHHoii paGoTe paccmoTpeHbl
BepeicKkue «Bpe3bi». lpeacTaBneHo
nocTpoeHue BepencKoro Bpesa
TioreeBCKOro MecTopoXaeHus

C MOMOLLbIO FE0JIOTUYECKOTO
MOAENUPOBaHU.

MaTtepuanbl u meTozbl
MporpammHbin komnnekc IRAP RMS.

KnioueBbie cnosa
BEpelCcKMe «Bpe3bl», CENCMOPa3BefkKa,
reoNornyeckoe MofennpoBaHme

Setwr Thareesease nasnne

BHMMaHMe y4yeHbIX K 3pO3MOHHBIM «BPE3am»
06yCNOBNEHO NPUYPOYEHHOCTLIO K HAM 3anacoB
HedTM. MHOrMe nccnegosatenu, 3aHMMaBLLIMECs
U3yYyeHMEM BEPENCKUX U BU3ENCKUX «BPE30OB»,
[0 cvx nop cnopsT 06 ux reHesuce. OgHU nccne-
[0BaTenn CBA3bIBAOT UX C 3PO3MOHHO-KapCTo-
BbIMU NpoLieccamu, apyrme — ¢ AesTeNbHOCTbIO
pEeYHbIX MOTOKOB, BbI3BABLIMX AOHHYIO 3PO3MIO0,
TpeTbW — C NOKaNbHbIM Pa3mblBOM, 06YCNOBNEH-
HbIM TEKTOHUYECKUMM ABUMKEHUAMM GNIOKOB Kpu-
cTannnyeckoro hyHaameHTa v 0Cago4HOMN TONLWM.

B TEKTOHWYECKOM OTHOLWEHUM NNOLaAb
pasBUTUA BEPENCKMX 3IPO3UOHHBIX «BPE30B»
OXBaTblBaeT 3anagHblii CKNOH tOHO-TaTapcKo-
ro CBOAA M BOCTOYHbIN 60pT MeneKkeccKoi Bna-
AvHbl. CTpOEHME M NPOCTPAHCTBEHHOE Pacnpo-
CTpaHeHue BU3ENCKUX U BEPENCKUX «BPE30B»
onpeaensTcs 0COBEHHOCTAMU TOCMOACTBO-
Basllei B TO Bpems 06CTaHOBKM ceanMeHTaumm
1 BO3AEACTBMEM 3PO3MOHHO-KAPCTOBLIX MpPO-
LLeCCOB M PYCI0BbIX NOTOKOB.

[paHuLbl «<BPE30B» BbIAENSAKTCA He TONbKO
no AaHHbIM BypeHus, HO 1 NO AAaHHbIM CENCMO-
pasBeakun. AHann3 UCXOAHbIX CeicMopa3Besoy-
HbIX MaTepuanoB — BPEMEHHbIX pa3pe3oB U
CTPYKTYPHBIX KApT MO OCHOBHbIM OTPAXaloWMM
ropM30oHTam NOATBEPHAAIOT 3TV BbIBOALI. Ha Bpe-
MEHHBIX CEeACMUYECKUX pa3pes3ax A0CTaTOYHO
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Puc. 1 — Cxemamuyeckuli 2eonozudeckuli npodusb
CpedHeKameHHOY20/1bHbIX NPOOYKMUBHbIX OMAOHCEHUL NO AUHUU
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Tiozeescko20 HeghmsaHO20 MecmopoxdeHus
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YBEPEHHO BbIAENATCA «Bpe3bl» rnybuHon 6o-
nee 10 m. Kputepuamun BbleneHns 3p0o3nOH-
HO-KapCTOBbIX «BPE30B» ABAAIOTCA Cnefytoume
NpW3HaKu: npornbaHmne oTpaxaroLLero ropu3oH-
Ta, CBA3AHHOrO C GALWKMPCKOW UM TYpHENCKON
NOBEPXHOCTbO, MOABAEHUE [OMONHUTENbHbIX
OTPaXEHWA B TO/ILLE OTNIOXEHUI, BbINONHSAOLLEN
«BpEe3», HapyLIEeHWe KOPPENALUN OTPAKEHUI B
TosLLe, 3anoNHALWen «Bpe3» [1].

Bepelnckue 3p0o3vOHHbIE «BPE3bl» B OT/IM-
4yme OT BU3EWNCKUX [OBOJIbHO MPAMONUHENHDI,
He MMeloT OTBETBNEHUI W XapaKTepu3yloTca
[OCTAaTOYHO BblePXaHHOW 1 B LLENOM MeHbLUEN
WwupuHon — ot 0,4 10 1 KMm.

B Bepeinckux «Bpesax» Nopoasl BepPemncKo-
ro ropu3oHTa co cTpaturpacdmyeckum Hecorna-
cvem 3aneraiT nM6o Ha Bepenckux, nmbo Ha
GalKMPCKNX OTNOXeHUAX. [N «Bpe3oB» Be-
perickoro BpemeHun GopmrpoBaHus xapakTepHa
3HauYnUTenbHasA rybrHa Bpe3aHus TeppUreHHbIX
OTNOXEHW B BepencKo-6alKMpcKkue nopoasl,
KoTopas gocturaer 39-98 m. Hanbonee WMpoKo
pa3BuTbI «BPE3bI» C aMNINUTYAO pa3mbiBa oT 70
10 80 M. B uenom no 3anagHomy CKNoHy HOx-
Ho-TaTapCcKoro CBOAa OHM cocTaBnsatoT 29% [2].

MpoBoanmbiMK B PT ceiicMopa3BeAoyHbIMU
paboTamu npoTpaccMpoBaHbl YeTbipe cybnapan-
nenbHble aHOMasbHble 30Hbl CEBEepPO-3anagHoro

LB DOOIHEEHIT

N
- A

Puc. 2 — imozeosas nosepxHoCMb No KposJie Koiiekmopa
8epelick020 20pU30HMA, NOCMPOEHHAA C WA20M Cemku 25x25 m,
0MKOppekmupo8aHHAs BPY4HYIO

R

Holep Chnamtel
fOMTHER STMeTHE
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NpoOCTMPaHusA, CBA3bIBaeMble C BEPerCKUMK
3PO3UOHHLIMU «Bpe3amMuy». ITO NOATBEPMKAAETCA
marepuanamu pasBefovHbIX CKBaXMH, Npoby-
peHHbIX B NpeAenax 3Tnx 30H. CymmapHas npo-
TAXEHHOCTb «BPe30B» COCTaBnAeT 190 Km.

MecTopoxpaeHns pAaHHOro BuAa UMelOT
CNOXHOe reonornyeckoe crpoeHne. Mol pac-
cmoTpenn Bpesbl Ha npumepe TOreeBCKOro
MeCTOpOXAeHWA. B oTnoxeHnsx Bepenckoro ro-
pu3oHTa U GalIKMPCKOro sAipyca B Npeaenax me-
cTopoxaeHua no matepuanam MC u ceicMukm
0TMeYatoTCA BepeicKne 3PO3NOHHbIE «BPe3bl».
B paspese HEKOTOPbIX CKBaMWH pa3mbiTa, Kpo-
Me BepenCcKuX OTNOXEHWN, 3HauuTenbHas Yactb
GalKnMpckux. B 30Hax «Bpe3a» XxapaKTepHbIM
ABNAETCA 3aMelleHne TeppUreHHo-KkapboHaTHO
auum BepencKoro ropusoHTa M KapOGoHATHOM
6alUKMPCKOro sApyca Ha NPEeUMyLLECTBEHHO FK-
HUCTbIE Pa3HOCTU Bepeiickoro Bo3pacta (puc. 1).

Bepencknin apo3noHHbIi «Bpe3x» Ha Tiore-
€BCKOM MECTOPOXAEHUN UMeEeT cyGmepuamno-
HanbHOe MPOCTpaHue 1 nepeceKaer NaoLWaab
MEeCTOPOXAEHUA NPAKTUYECKN C ceBepa Ha or.
lWnpuHa Bpesa coctasnser or 150 go 300 m,
nivHa — 6onee 14 Km.

[pu HopmanbHOM pa3pese ropu3oHT AenuT-
CA Ha ABe MayKu: HUKHIOK — KapBoHaTHO-Tep-
PUTEHHYI0O U BEPXHIOW — MpPeuMyL|ecTBEHHO
TEPPUreHHYI0 C NpuUMecbio KapboHaToB. Huk-
HAA Nayka cnaraeTcs U3BECTHAKaMU TPELUHO-
BaTbIMMW, NOPUCTbIMK, NPOCAOAMU HEPAaBHOMEP-
HO, HO WHTEHCMBHO MNPOMUTaHHbIMKU HedTblo.
Mo matepunanam N'MC BblgenaoTCA NNacTbli-Kon-
NeKTopbl, MHAEKCMpPYyeMmble cBepxy BHWU3 CBp-6,
Csp-5, CBp-4, CBp-3, CBp-2, CBp-1, U3 KOTOPbLIX
nnactol Cp-5, CBp-4, CBp-3 1 CBp-2 ABnAOTCA
HedTeHacblWeHHbIMK. CneayeT OTMeTUTb, YTO
nnact CBp-6, Bblaensemblin no matepuanam McC
Ha nnowaau ToreeBCKOro MeCTOPOXAEHNS, No-
BCEMECTHO NPeACTaBieH MAOTHbIMU TAUHUCTbI-
MU OTNIOXEHUAMU.

MeToguka nocTpoeHua CTPYKTYpHOW Mo-
Aeny nnacrtoB, OCMOXHEHHbIX 3PO3MOHHbIMM
«Bp€3aMu», BKoYaeT B cebsf BOCCTaHOBNEHUE
AOfeHyAaLnoHHoro penbeda, aHanns KOToporo

ENGLISH

no3BOMAET BbIABUTb, KAKMe YacTW MoABeprannch
AeHyaaumu. Kak npasuno, 310 MoryT GbiTb CBO-
fl0Bble 1 NMPUCBOAOBbIE 4aCTW CTPYKTYpP, Nepu-
KNVHaNbHbIE 1 MEXCTPYKTYPHbIE MOHUKEHNA.
Cnepyolwum 3Tanom npu CO3AaHumn Tpex-
MEpHOW TreonorMyeckon Moaenn sAsnserca
MOCTPOEHMNe CTPYKTYPHOro KapKaca, KOTOpblii
npeacTaBnsieT coboi TPEeXMEPHY AYEUCTYIO
CTpyKTypy. [locTpoeHne Kapkaca npoBoAu-
Nocb No cTpaturpaduyeckoit Kposne n cTpa-
Turpaduyeckon nopgowse otnoxeHuin. lopu-
30HTaNbHble pa3mepbl AYEeK reonornyecKon
CeTKM onpeaensnncb pa3mepamu CeTKu mo-
BEPXHOCTEN, y4acTBYOLWMUX B nocTpoeHun. Mo
TioreeBCKOMY MeCTOpPOXAeHUI0 BbiGpaH war
CeTKM 25x25 m. BepTuKanbHbIi pasmep fyeek
TPEXMepHOMN CeTKM BbIBUPANca B COOTBETCTBUU
C fileTanbHON HEOLHOPOAHOCTbIO pa3pe3a TaKum
o6pa3om, 4Tobbl CpedHAs ToAWMHA AYENKM
6bina NpubanKeHa K MUHUMaNbHON TOMLMHE
nponnacrtka Konnekropa — 0,5 m.
MocTpoeHne AUTONOrMYECKON MOAENN Bbl-
NONHANOCH WHTeprNonsALMe napameTpa necya-
HUCTOCTU U NPUCBOEHNEM KawJoW AYeliKe MO-
NeNn NHAEKCOB KONNEKTOPa UIN HEKONNeKTopa.
Ky6 nopuctocTu Ans NpoAyKTUBHbIX OTNO-
EHWN NOCTPOeH nyTeM neTpou3nyecKoro
pacnpefeneHns CKBaMMHHbIX [JaHHbIX, Mony-
YeHHbIX MO pe3ynbTatam nHTepnpetauum MNC.
Ona pacuyeta 3HavyeHun KoabduumeHTa
HehTeHacbILWEHHOCTU B AYeliKax reonoruye-
CKOM Mojenn ucnonb3oBanacb cnegywowas
TexHonorua:
® paccyuTbIBanCA reoMeTpuyeckuinl 06bem
Ka¥/0¥ 3aneXu Bbllle BOAOHEDTAHOIO
KoHTakTa (BHK) c yueTom rpaHuubl 3anexu;

® paccuyuTbiBancA napamerp
BOJOHACbILEeHHOCTU. icnonb3oBanuch
cnepytolne napameTpbl: MOPUCTOCTb,
NPOHMLLAeMOCTb, BbicoTa Hag BHK n
nepexoaHas 30Ha, B3ATble U3 NOCNeAHero
nojcyérta 3anacos. BogoHacbIweHHOCTb
paccynTbiBanach no yHKuuu Jleseperra
€ ucnosnb3oBaHnem Ko OULNEHTOB «a» 1
«b» (neTpodu3nyeckme KOHCTaHTbI);

® 113 NONY4YEHHOro Ky6a BOAOHACHILEHHOCTH
noayunnmn Ky6 HedTeHacbILEHHOCTH;

® MO/y4YEeHHbIN Ky6 HedTeHACHILEHHOCTH
MCMNONb30BaNCA KaK TPEHA AN MOCNONHO
VHTEPNONALUN 3HAYEHWII HACBILLEHHOCTU NO
CKBaXMHaM.

B pesynbTtate 6bi1 nonyyeH Ky6 HavanbHoOM
HedTeHaCbILEHHOCTH, N0 KOTOPOMY Bbinu noa-
CUYMTaHbl HayanbHble reosorMyecKkue 3anachl,
pacxoxpeHne KOTOpbIX € 3anacamu, npejcras-
NIEHHbIMM Ha YTBEPXAEHWe, HAX0AUNOCH B Npe-
Aenax fonycTUMOMN NOrpeLIHOCTH.

Utoru

MNocTpoeHa cTpyKTypHaa mopens. W3-3a cnox-
HOCTU NOCTPOEHUs «Bpe3a» BbibpaHa onTu-
ManbHaa pa3mepHocTb ceTku no ocam X u Y. Mo
nofo6paHHbIM CETKaM co3jaHa TpexmepHas
reonornyeckas Moaenb.

BbiBOAbI

1. Bepeickue «Bpe3bl» MOTYT BbITb CBA3@HbI
C TEKTOHWUYECKM 0CnabieHHbIMU 30HaMMU,
KOTOpPble BO3MOXHO TPACCMPYIOTCA KaK BHU3,
TaK v BBEPX N0 pa3pe3y MeCTOPOXAEHNS.

2. B HacTosuee BpeMs Bepeiickue «Bpesbl»
HegousyueHsl. lpeanaraetcs AanbHeiiuee
UX U3yyeHne cencMmopasBeaKoii n GypeHnem
CKBAXMWH, TaK KaK OHU MOTYT ABNATbCA
nepcneKTMBHbIMU 30HaMM 1S NOUCKOB
3anexen HedTn.

CNUCOK Ucnonb3yemoii nutepaTypbl
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Pexum goctyna: http://www.geolib.ru/
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Abstract

This paper considers the Vereyan
“incised-valleys”. It also presents the
results of geological modelling which has
been applied to visualize the Vereiskian
“incised valley” of the Tyugeevskoye field.

Materials and methods
IRAP RMS software.

Results
A structural model has been built.
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Because of the challenges in modelling
“incised-valley” optimal x y grid
dimensions was chosen. Appropriate
gridding made it possible to build a 3D
reservoir model.

Conclusions

1. Vereyan “incised-valleys” can be
associated with tectonically weak
zones and can be traced both down
and up the structural cross section of
the field.
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2. Vereyan “incised-valleys” have
not yet been fully understood to
date. Further study of Vereyan
“incised-valleys”, including seismic
survey and well drilling, is strongly
recommended, because these can be
potential oil exploration targets.
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UccnegoBaHue MUKPOCTPYKTYPbI

yCTbeBbIX NP06 Hed

Teu C BbICOKOM

BA3KOCTbIO KaimalopoBCKOro

MeCTOpOXAeHuA

A.10. Amutpuesa
K.T.H., 3aB. Kad.!

alina_dmitrieva 1971@inbox.ru

IXTOM ByrynbmuHckoro dunmana reoy BMNo
«KHWUTY», Byrynbma, Poccua

06beKTOM ucciiefoBaHUA ABNAIOTCA
ycTbeBble Npo6bl HedTel ¢
aHOManbHO BbICOKOMN BA3KOCTbIO
KanmalopoBCKOro MectopoxxaeHusa
Camapckoii o6nactu

(000 «TatHedhTb-Camapa»).

B npouecce pa6oTbl NpoBOAUAUCD
JKCnepuMeHTaNbHble
uccnepoBaHUA No onpeaeneHuio
OCHOBHbIX (PU3UKO-XMMUYECKUX
CBOMCTB BbICOKOBA3KOM He(TH,

a TaK)Ke MUKpohoToCLeMKa
KOMMNOHEHTOB 3TUX Npo6. B cTaTbe
npeacTaB/eHbl TeOpeTuyecKune
acnekTbl, 3KCNepUMeHTaNbHbIE
JaHHble n nx obcyxaeHune B

4acTu 06bACHEHNA aHOMaNbHbIX
peonornyecknx U MexaHu4yeckux
CBOMCTB N0A06HBIX HedTei.

Martepuanbl u meTozbl
ViHBepTUPOBaHHbI MeTannorpaduyeckui
MUKpPOCKON Mapku «XJM700x».

KnioueBble cnoBa

BbICOKAs BA3KOCTb, HE(Tb,
(U3UKO-XMMUMYECKME CBONCTBA,
MUKPOCKOMUSA, peonorus

° Mokasatenb 3HaveHue rocT,

n/n nokasaTtena MmeToAauKa

1 MNoTHOCTb, Kr/m3 0,97 3900-85

2 30nbHOCTb, % (Maccoeas gons) 0,288 1461-75

3 MaccoBas pons dpakyuu 1,226 2177-99
0 200°C, %

4 MaccoBas gona mexaHnyeckux 1,1 6370-83
npumecei, %

MaccoBas gons Boabl, % 1,23 2477-65

6 KnHemaTtmyeckasn BA3KOCTb, 3233,13 33-2000
mm?/c (t=36,3°C)

7 MaccoBsas gons 25,29 «XONOAHbIN»
achanbTeHOCMONNCTBIX cnocob
sewects (ACB),% Fonbae

8 MaccoBas gons 22,43

achanbTeHoB, %

Ta6. 1 — dusuko-xumuyeckue cgolicmsa Hepmu U3 CKBANCUHbI

N2238 (ycmbesas npoba)

BONbLWMHCTBO KPYMHbIX MECTOPOXAEHUN
Pecny6nukn Tatapcrad (PT) BCTynuao B nosg-
HIOt0 cTaaunio pa3paboTku [1]. 3 HedTsaHbIX Me-
cTopoxaeHuit PT yxe gobbito 6onee 4 mapa. T
HedTu. M3 rona B rof NOBbILLAETCA A0S aKTUB-
HbiX 3anacos HedTu. B PT [2] oTo6paHo Gonee
93% aKTUBHbIX U 45,5% TpyaHOU3BNEKAEMbIX
3anacoB. K nocnefHWM OTHOCATCA 3anachl B Tex
3anemax, Kotopble pa3pabaTbiBalOTCA HUKUMU
TEMMNaMy Npu ecTeCTBEHHOM peXume v Tpagu-
LIMOHHBIX METOAAX 3aBoAHeHus [2].

B cBA3K C pa3paboTKOW KPYMHbIX MecTo-
pOXAEeHUA napadUHUCTBIX HedTel € UCNOoNb-
30BaHMEM 3aKOHTYPHOTO U BHYTPUKOHTYPHOTO
3aBOAHEHWI BO3HWK BONpoc 06 M3MeHeHUU
CBOMCTB HEedTV B NMOPUCTON Cpeae M CKBaXMK-
Hax NpW OXNAXAEHUW U BbIAENEHUU U3 Hee
pacTBopeHHoro rasa. OxnaxpaeHnue HedTn fo
TemnepaTypbl HUXe TemnepaTtypbl HacblLeHUs
napaduHom conpoBoXaaetcs o6pasoBaHuem
NPOCTPAHCTBEHHbIX CTPYKTYP, BCNIECTBUE YEro
HedTb npuobpeTaer CTPYKTYPHO-MexaHuye-
CKue cBoWCTBa. BA3KOCTb MOAOGHbLIX HedTeil
OKa3blBAETCA HEMNOCTOAHHOW, 3aBUCALLEN OT
HanpsxeHus casura. AHoOManuu BA3KOCTU 0CO-
6eHHO 3aMeTHbl NPU MalbiX CKOPOCTAX CABU-
ra. Takume HedTU Ha3biBalOTCA aHOMabHbIMM,
UMes B BUAY HapylleHUs 3aKkoHa HbloToHa npu
TEYEHUM UX C ManbiMK cKopocTamu [3].

YacTb TpyAHOM3BIEKaeMblX 3anacoB CO-
cpefoToyeHa B 3anexax Baskon Hedbtn (BH),
cBepxBsA3Koin Hedtn (CBH) n 6utymos (B), a
TaKkKe B KapbBOHATHbIX U HU3KOMPOHMLAEMbIX
TEePPUreHHbIX KONNEKTOpax.

Pa3paboTka TpyAHOM3BIEKaeMbIX 3aNacoB
XapaKTepusyeTcs HU3KUM  Ko3dduymeHTom
nssnedeHus Hedt (KWH). Tak, ans 3anexen
BH B Kap6oHaTHbIXx Konnektopax KMH He npe-
BbllwaeT 15%, ansa 3anexen CBH npu 3aBogHe-
HUKM — 8-10%, NP LUKANYECKOM BO3AeNCTBUM

YOK 544.777:622.276

napom — 25% [4].

AKTyanbHbl M HEO6X0AMMbl KOMMIEKCHbIE
nccnefoBaHua  (HU3NKO-XMMUYECKUX CBOWCTB
aHOManbHOW HedTH, HayyHble 06OCHOBAHWSA
HOBbIX MOAXOLOB B 061acTM pa3paboTku no-
OOGHbIX MECTOPOXKAEHMIA, a TaKKe HOBbIX
TEXHONOIUI [06bIYN  BbICOKOBA3KON HedTM
C YY4ETOM BO3MOXHOCTU CHUXEHUA CTPYKTYp-
HO-MeXaHW4ecKol BA3KOCTU HedTh. [ina 3Toro
JOMmKeH 6biTb cO34aH GaHK AaHHbIX, cofepxka-
WKUA MaKcMmanbHOe KONW4ecTBO CBEAEHWUN O
(DV3NKO-XMMUYECKUX U PEONOTUYEeCKUX CBOW-
CTBax uccnegyembix Hedrei.

B KauectBe o6beKTa uccnefoBaHus WC-
noAb30BannCh ycTbesble Npobbl HehTn Kanma-
I0pOBCKOTO MecTopoxaeHus CamapcKoii ob6na-
ctn (000 «TatHedhTb-Camapar).

OnpepaeneHne 0CHOBHbIX PU3UKO-XUMUYe-
CKNUX CBOWCTB HedTV MPOBOAMAN MO COOTBET-
creyowmm FOCTam. lMonyyeHHble pesynbTathl
npeactaBnexbl B 1a6. 1.

AHanu3vpya nofyyYeHHble pe3ynbTaThl,
MOXHO OTMETUTb CNneAyloliee: BbiCOKaA BA3-
KOCTb Mccneayemon HedTn obycnosneHa npakx-
TUYECKUM oTcyTCcTBUEM dpakuumn go 200°C un
BbICOKUM CoAepXaHuem achanbTeHoCcmMonu-
cTbix Bewects (ACB); nocnegHue moryt obpa-
30BbIBaTb CTPYKTYPHYIO CETKY W3 arnomepartos
BbICOKOMOJIEKYNAPHBbIX acanbTeHoB M CMOI.
[ns KoHKpeTu3auum 6binn NpoBeAeHsl cneym-
anbHble NccnefoBaHuA.

[na npoBeaeHuA uccnefoBaHWN MUKPO-
CTPYKTYpbl YCTbeBbIX Npo6 HehTU ucnonb3o-
BaNCsA WHBEPTUPOBAHHLIA MeTannorpaduye-
CKUIN MUKpOCKON Mapku «XJM700», no tuny
CPeACTB M3MepPeHU KOTOPbI BXOAUT B KOM-
nneKkcbl annapaTtHO-NPOrpamMMHOro aHanusa
nzobpaxeHuit NEXSYS ImageExpert. MpuHuun
BencTBus  KomnnekcoB ImageExpert ocHo-
BaH Ha No/ydyeHUM M306paKeHUd CTPYKTYpbI

Puc. 1— Mukpockonus npob He¢pmu (ysenudeHue 500 kpam)



NOBEPXHOCTM 06beKTa B 3agaHHOM maclTabe
npu Nomolmn ontTuyeckoro npubopa, ux huk-
caumu undpoBoit BUAEOKAMEPOil U Nocieayio-
wem aHanuse u3obpameHun B NepcoHanbHOM
3/1eKTPOHHO-BbIYMCAUTENbHOW MawwnHe (MDBM)
C nomouiblo nporpammHoro obecneyeHus
NEXSYS ImageExpert (puc.1).

Kak BugHO Ha puc. 1, Habnogaerca 6onb-
Wwoe KOoNM4ecTBO TBepAblX (paKUWi — KOH-
rNOMEpPaToB Pas/iMYHbIX FTEOMETPUYECKUX pas-
MepoB, HenpasuabHble hopmbl 60MbLIMHCTBA
KOTOPbIX CBUAETENLCTBYIOT 06 OTCYTCTBUM TBEP-
[bIX MUHEpPasbHbIX CONe.

Mocne o6paboTku HatMBHOW Npobbl Hed-
TW OopraHuyeckum pacteoputenem (H-rexkcaH)
yCTaHOBNEH (haKT UCYE3HOBEHUA MENKUX KOH-
rNoOMepaToB W CYWECTBEHHO YMeHblUaloTCA
B pasmepax KpymnHble, 4TO CBUAETENbCTBYET
0 npouecce pacTBOpPeHUA TBEPAbIX anKaHoB
(napacuHos).

BblaeneHHble MexaHu4yeckue npumecu no
cooteercteyouemy [OCTy wusobpameHbl Ha
puc. 2.

Ha pucyHKax oT4eTIMBO BUAHbLI KPUCTaNbI
noaynpo3payHble rpaHeLeHTPUPOBAHHOI Npa-
BUNbHON KyGuyecKon (opmbl, NOATBEPKAAID-
WwMe nx NPpUHAANEXHOCTb K conam. Kybuyeckas
thopma KpMCTannoB xapaKTepHa Ans XN0PUAO0B,
YTO NOATBEPKAAETCSA UX BbICOKOW MMrPOCKONMUY-
HOCTblo. OTCYTCTBME OKPACKW KPUCTANNOB TaK-
e XapaKTepHO AN XN0PUAOB LENOYHbIX UK
enoyHo3emenbHbIX MeTannoB. Mpu KoHTaKTe
C BOAOV MPOMCXOANT YaCTUYHOE pacTBOpeHue
KPWUCTaNAoB C YMEHblUEHNEM FeOMETPUYECKUX
pa3mepoB v NprobpeTeHnem o0BasibHbIX GopM.

Ha puc. 3 06pasuos 3006l BUAHbI amopd-
Hble TEMHble KOHrOMepaTbl OKCUAOB MeTan-
NI0B, BEPOATHO, BaHaAua, HUKens, enesa.
BecuBeTHble Mpo3payHble KPUCTaaibl MOXHO
OTHECTM K Knaccy conei.

Mo xonogHomy metoay lonbae 6biNU Bbi-
aenexbl achanbTeHbl U3 aHANU3UPYeMbIX NPo6
HedTn (puc. 4).

Bbicokoe copepxaHue achanbTeHoB B
BU/E KPYMHbIX KOHTIOMEePaToB ABNAETCA OAHOM
13 MPUYNH aHOMasIbHOM BA3KOCTU HedTH.

M3BecTHO, 4TO B MosieKkyne achanbTeHoB
pacnonaratTcs ApYr Had APYroM KOHAEHCMPO-
BaHHbIe apomaThyeckue Konbua, KoTopble Co-
eANHAIOTCA MeXAY COO0W HAChIWEHHbIMU yrie-
BOJOPOAHbIMU LLENOYKaMM 1N HahTeHOBbIMM

Puc. 2 — Mukpockonus mexaHuyeckux
npumeceli (ysenuyeHue 800 kpam)

CTpyKTypamu. AnudaTtnyeckne n HadbTeHOBbIE
rpynnbl CBA3bIBAOT MeXay coboi apomartu-
Yyeckue KoMbla, KOTopble NMPUTArMBalOTCA 3a
CYeT NoNAPHbIX CUA. B pacTBopuTensx ¢ gocra-
TOYHO MOMAPHLIMWU MOJIEKYNaMu, Hanpumep
B CMONax, apoMaTU4YeCKUX yrnesonopoaax,
KOTOpble CNoCcoGHbI yBENUYMBATL CUbI NPUTA-
KEHUA Mexay apoMaTUyecKUMU KOHAEHCUPO-
BaHHbIMU KO/lbLLaMK acdanbTeHOB, NocieaHune
6yayT nentuanposatbca. Hao60poT, B HU3KO-
NONAPHbLIX PaCcTBOPUTENAX, HAaNpUMeEp B napa-
(hMHOBLIX yrnesogopoaax, achanbreHsl 6yayt
accouumpoBatbcs. B pesynbtate accoymauum
BO3pacTaloT CU/bl NPUTAKEHUS NONAPHBIX apO-
maTuyeckux koneu. Takum obpasom, cTeneHb
ANCNEePCHOCTM acdanbTeHOB CULHO 3aBUCUT
OT CBOWCTB OKpyXatowen cpeabl [5].

CMoNbl U apomaTtnyeckue yrnesoAopobl,
obnagatowme 6oblei NONAPHOCTbIO, YEM Na-
pacnHOBbIe yrneBOAOPOAbl, apcopbupytoTca
rpynnamum MoOeKys, COCTaBAAIOWMX 4aCTULbl
achanbTeHoB M 06pasyloT COMAbBATHbLIA CNOW
BOKpPYr actanbTeHoBOM Yactuuybl. Yactuupbl
achanbTeHOB COCTABAAOT AAPO  MUUENAbI.
Muuenna cTabunusvpyetcs HelTpanbHbIMU
cmonamu, afcopbupoBaHHbIMKU Ha MOBEPXHO-
cTv Agpa. fagpo o6pa3oBaHo martepuanom C

Puc. 3 — Mukpockonus 30/1bl
(ysenuyeHue 800 kpam)

Puc. 4 — Mukpockonus ac¢panbmeHos
(ysenuyerue 500 kpam)

OCOBbIE
NPULENbI ANA
MOBWU/IbHbIX
BYPOBbIX
YCTAHOBOK

000 «Cubupb Tpeinnep NHKUHUPUH»
— npeanpuaTMe MO NPOW3BOACTBY aBTO-
MOGUNbHbIX MPULENOB W MOAYNpULLENOB
AN PasfMYHbIX OTpac/ier 3KOHOMUKKU. B
HOMeHKnaType npeanpusatus 6onee 500
BUAOB Pa3NUYHON CrneutexHukn (Tpansl,
camocBasbHble, 6opToBbie 1 T.4.). Ho oco-
60€ MecTo B NPOM3BOACTBEHHON NpOrpam-
Me NpeanpuATMA 3aHWMaloT Laccu And
MOHTa¥a pasnnyHoro 060pyA0BaHMA MO-
6UbHbIX BYPOBbIX YCTAHOBOK. YiKe cepuit-
HO MOCTaBAAIOTCA WACCU ANA BbIWKO-Ne-
6éno4Horo 6noka MBY-125 npeanpusatuio
«Mpenb Hedremaw r. Nwmmban. Begércs
pabota no nocraBke waccu ans MBY-125 u
MBY-200 ans Bcex npeanpuatuin Poccuum,
npoussoasawmnx MBY.

TaKe CepuiiHO BbiNyCKaeTCs cemen-
CTBO wWwaccn 99403 ana UMPKYNALUOHHBIX
CUCTEM OYMCTKM GYPOBBIX PAcTBOPOB ANA
60NbWWHCTBA  NPeanpUATAA-NPOVN3BOAU-
Tenen atux arperatoB ana MBY B Wxes-
cke, KpacHopgape wu T.a. [poussoaatca
WACCU AN MOHTAXa HacoCHbIX 610KOB
ana MBY pna npeanpuatuin B Mepmu u
ExaTepuHbypre.

bonblwas HoMeHKnaTypa npou3BOAMUT-
cA ANA MOHTaxa 060pyfoBaHUA ANs He-
(TerasoBoro cepeuca — LUCTEPHbBI, NPO-
MaHTOBO3bl U T.A.

M3penns 000 «Cubupb Tpennep
VIHXWHUPUHT» NPOU3BOAATCA Ha COBpe-
MeHHOM 060PYA0BAHNUM U C NPUMEHEHNEM
KOMMNJEKTYIoLWMX OT ny4wmux Gupm Poccun
n EBponbl.

Bo3MoXHOCTM 3aBOA@ U MHXMUHUPUHTA
000 «Cubupb Tpeiinep WHXUHUPUHY
No3BONAKT pelwatb Nobble 3agauv ans
HedTerasosoi oTpaciu.

(CoEnpL] () ;] [TPEAAED

625014, r. TomeHb,
yn. Nepmskoga, A. 1 cTp. 5, och. 304.
(3452) 56-65-05
tral@bk.ru
sibir-trailer.ru
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Hanbonblue MONEeKYNAPHON maccom 1 Hanbo-
Nee apoMaTUYHbLIM No CTpoeHuto. Bokpyr sapa
pacrnonaraeTtca maTepuan MeHblUe MOJNeKy-
NAPHOM Maccbl U MeHee apomaTtuyHbli. Mpo-
MNCXOAUT NOCTENEHHbI Nepexoj K anudatuye-
CKUM KOMMOHEHTaM HedhTu. YeTKON rpaHuLbl
MEXAYy MULEeNnon W OKpywxawuen cpenon
HeT. OCHOBHOW cTabunusnpylownii hakrop —
conbBatHas 060/104Ka BOKPYr MULENAbl, YTO
noATBepXAaeTcs CnocobHOCTb0 achanbTeHoB
CamMonpou3BOJIbHO AUCNEPrMPOBATLCA B apo-
MaTUYeCKUX yrneBofopoaax.

Utormn

B pe3ynbTtate uccnefoBaHuin yCTaHOBNEHO, YTO
aHanusupyemble npobbl MPaKTUYECKU He Co-
aepxat dpakuuit go 200°C; bonbluoe cozpep-
XaHue acdanbteHocmonucTbix Bewects (ACB)
06yCNOBANBAET BbICOKYIO BA3KOCTb U CTPYKTY-
pupoBaHHOCTb (aionaa.

BbiBoAbl

[ins paspyweHns nogo6HON CTPYKTYpUPOBaH-
HOM HedTH, YTO AacT 3DPEKT No CHUKEHUIO
BA3KOCTU, MOXHO WCNONb30BaThb Cheayloliune
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Abstract

The object of the study is wellhead oil
samples with abnormally high viscosity
of Kalmayurovsky field Samara Region
("Tatneft-Samara"). In the process carried
out experimental work to determine the
basic physical and chemical properties of
high-viscosity oil, and photomicrography
components of these samples. The paper
presents the theoretical aspects of the
experimental data and discussion in part
explain the anomalous rheological and
mechanical properties of these oils.

Materials and methods

For studies was used inverted
metallographic microscope brand
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«XJM700», according to the type of
measuring instruments which is included
in the hardware-software image analysis
NEXSYS ImageExpert.

Results

The studies found that the tested samples
contain virtually no fractions to 200°C; great
content of asfaltenosmolistyh substances
(DIA) causes high viscosity fluid and
structured.

Conclusions

For the destruction of such structured oil
that gives effect to reduce the viscosity
can be used following modified and basic
technologies:

Issledovanie osnovnykh prichin
obrazovaniya vyazkikh (anomal'nykh)
neftey [Research of primary causes

of viscous (abnormal) oil formation].
Bulletin of Kazan Technological
University, 2014, issue 6, pp. 254—257.

. Hamitzyanov I.N., Ibatullin R.R.,

Fazlyev R.T. The latest technology

to optimize system design and
operation of oil fields in "Tatneft". On
the prospects of the development

1. Addition of a surfactant and oil soluble
polymers.

2. The heat treatment.

3. The addition of inexpensive solvents,
such as waste and by-products of oil
refining and petrochemical industries.

4. The use of ultrasonic treatment
or a combination of chemical (the
combination of technologies).

The effectiveness of each of these

technological approaches should show

further commercial development and
research work.
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AnbmeTbeBCKUi ocyaapcTBeHHbli HedTaHOMN
WHctutyT, AnbmeTbeBcK, Poccua

2HI Y «NeHunHoropckHedTb», OAO «TaTHedTbY,
Nenunnoropck, Poccua

B cTatbe paccMmoTpeHbl
TEXHONOrUU penpecCMOHHOro
BO3aencTBUA, a uUmeHHo N'O, UXB,
CTIT-80, FAPN. O60611eH aHanus
3¢ eKTMBHOCTN NpOBeAEeHHbIX
paboT ¢ uenblo BbIABAEHUA
Haubonee 3¢hheKTUBHbIX
TeXHONOrnn BO3AencTemsa Ana
KOHKPETHbIX reonoro-¢pu3nyecknx
ycnoBuit.

OAHMM U3 OCHOBHbIX HanpaBneHUiA
NOBbIWEHNA YCNEWHOCTU
MeponpuATUil ABNAETCA, HapaaY

C 0TKA30M OT He3a(p(PeKTUBHbIX
TEXHONOrUi, COBEpLIEHCTBOBaHUE
KpuTepues nopbopa
CKBaXKWH-KaHANAATOB.

Martepuanbl U meToAbl

B paboTe ncnonb3oBaHbl matepuansl no
3 (HeKTUBHOCTN TEXHONOIUIA, @ TaKKe
pe3ynbTatbl 06paboTKU KOMMNEKCHbIX
reom3nyecKnx nccnesoBaHni.

KnioyeBble cnosa

penpeccMoHHoe BO3AeNCTBME, aHaNu3

3 heKrTMBHOCTH, KpUTEPUU NOAGOPa
CKBa¥uWH-KaHauaaTos, MO, NXB, CTIT-80,
rapn

CoBpeMeHHbI 3Tan pa3BuTUA HedTeraso-
nobbiBatoweit otpacau Pecny6amkn TatapcraH
HaxXoAWUTCA Ha TaKOW CTaaum paspaboTku, koraa
OCHOBHas YacTb 3anacoB COCPeAOTOYeHa B TPYA-
HOM3BNEKAEMbIX 30HaX C MAOXUMU KONIEKTOP-
CKMMW CBOWCTBaMM NnactoB. B cnoxumBlimxcs
YCNOBUAX CTAabMAM3MPOBATh CUTYaLUUID MOXHO
nyTem yBeNUYEHUs CTENEHU U3BAeYeHUA HedTu
13 Heap 3a CYeT MaclTabHOro BHeAPEHUsA TeXHO-
NOTUiA No yBenuyeHuo Hechteotaaun. IhderTns-
HOCTb NPUMEHSIEMbIX METOAOB BO3JENCTBUSA Ha
nnacT v npu3aboiHyto 30Hy A0ObIBAIOWMX CKBA-
UH U3MEHSAETCA B LUMPOKUX Npejenax, No3Tomy
ANA KOHKPETHbIX reonoro-hM3nyeckux ycnoBui
Heo6xo0aMmo 060CHOBaHME ONTUMANIbHON TEXHO-
NOTUK BO3AENCTBUSA.

Ha npoTtsaxeHun nocnegHero AecATUNETUSA
HetTeraszogobbiBaioliee ynpasneHme NposBAA-
€T BCe BO3pacTalolnil UHTepec K NoBbILEHNIO
HedTeOoTAauM 3a CYET BO3AENCTBUA Ha HedTAHbIE
NAacTbl C NOMOLLbID 3HAKOMEPEMEHHbIX AaBle-
HWUI Pa3NNYHOMN YaCTOTbl U UHTEHCUBHOCTU.

Cnoco6  rasoumnynbcHOM  06paboTHM
CKBaXWH C LeNbl0 OYUCTKU U BOCCTAHOB/IEHUSA
(bUNLTPALMOHHbBIX CBOWCTB NPWU3aboNHOW 30HbI
nnacta M UHTeHcUbUKaLMM NpUTOKA NpeaHa-
3HaYeH AN M30MpaTenbHOro BO3AENCTBUA Ha
NIOKasnbHble y4acTKW Hanbonbluein HedTerasoHa-
CbILEHHOCTW B MHTepBane nepdopaunm cKea-
MUHbI. CYWHOCTb Cnocoba BbICOKO3HEpreTuye-
CKOIi ra30MMMy/bCHOM CeNeKTUBHON 06paboTKM
(T'B) npr3aboiHOM 30HbI NNACTa 3aK/I0YAETCA B
C034aHuM B onpefeneHHbIX TOKabHbIX y4acTKax
30Hbl Nepdopauun CKBaXWH ypoOBHA AaBneHus,
NpeBbLILAIOLLET0 YPOBEHb TOPHOMO AaBNEHUA,
nyTem AOCTaBKW B 30Hy 06paboTKM NOrpyxHOro
rasoreHeparopa C 3amacom pabouyero areHTa
(MHepTHbIN ras) BbICOKOrO AABAEHUS U ero UM-
nynbCHOWM NoAayn B obpabaTbiBaemblii UHTEp-
Ban. [1]. TexHonorus npumeHsnacs Ao 2011 r.
BH/IOYMTENbHO, CPeAHUIA NPUPOCT A0ObIYN Hed-
™ — 178 T, NnpoaomkMTENbHOCTb 3hdekTa — 16
mecsLeB, ycnewHocTb — 63%.

TexHonorus MMNYNbCHO-XUMUYECKOTO
Bo3gencteusa (MXB) npumeHsinacb B nepuog
¢ 2008 no 2011 rr. CywHOCTb TEXHONOTUMN 3a-
Kntoyaetcs B 06paboTKe Npu3aboiHO 30HbI
(ON3) NpoAYKTMBHLIX NNACTOB C WMCMNO/Mb30Ba-
HMEM 3EeKTPO-TUAPABANYECKUX WUMIMYbCOB.
Ha npusaboiiHyio U yaanéHHylo 30Hbl nnacra
0[JHOBPEMEHHO BO3/eNCTBYIOT MOLLHbIE HU3KO-
4acTOTHble BOMHOBbIE KonebaHusA, pacnpocTpa-
HALWMECA NO TONLMHE Nnacta B NPOA0/bHOM
1 monepeyHom HanpasieHnu, genpeccus n 06-
pabatbiBatowmii coctaB (BoAHbIN pacTBop MAB,
YrNeBoAOPOAHbIA pacTBOpUTENb UAM HehTb).
MNop Bo3gencTBMem 3TMx (aKTOpoB BCe 3a-
rpA3HeHus, 6noKkupylolwme npusaboiiHyio 30Hy
nnacTa, nepexoAsnT BO B3BELEHHOE NOABUKHOE
COCTOAHME W BbIHOCATCA B CTBON CKBaXWHbI.
Kpome 3Toro, B TpewmnHoBaTbix KapbOHATHbIX
naacTtax npyu MMMNyAbCHO-XMMUYECKOM BO3AEN-
CTBUW YBENMYMBAETCA MPOTAKEHHOCTb U CeTb
TpewwmH [2]. CpeaHuii npupocT Ao6bIun HedTm
no metoay — 186 T, NPOAOMKUTENBHOCTb 3(-
thekta — 13 mecsLeB, ycnewHoctb — 71%.

YK 622.276

TepMOUMNNO3UOHHLIN  MeToa  06paboTku
NpM3aboMHOM 30HbI MNACTOB C NMPUMEHEHUEM
yCTpoicTBa TepmoummnnosmoHHoro YTW-1, oc-
HalleHHoro Tepmora3oreHepatopom CTIT-80,
npumeHanca ¢ 2009 no 2012 rr. I heKTMBHOCTL
[aHHOW TEXHONOTMU B AAHHbIX Te0NOrMYyecKnx
YCNOBUAX Bbllle, YeM B BbllUeyKa3aHHbIX MeTOo-
nax, coctaBnser 382 T/CKB, ycnewHoctb — 71%,
npopomkuTensHocte 3ddekta — 9 mecAues.
CTIT-80 pekomeHayeTcAa NPUMEHATb Ha MeCTo-
POXAEHUAX C HANMYMEM BbICOKOBA3KMX HedTel
COMPOBOXAAWLMXCA NPOLLeccamn KonbMmaTtayum
ACNO, yTo BefeT K NafieHNo NPOM3BOAUTENBHO-
cT1 HehTeno6bIBAIOWMX CKBAMMH, @ TaKKe Ha
MEeCTOPOXIEHWAX B NO3AHEN CTaguu paspabor-
ku. CropaHve B CKBaXWuHe 3apaja reHeparopa
conpoBoXaaercs obpasoBaHMeM razoo6pasHbIx
MPOAYKTOB rOpPeHUs, NOBbILEHNEM AABNEHUSA W
Temnepatypbl. OAHOBpemMeHHOEe BO3AeNncTBue
UX Ha ropHble Nopofpl, NnacToBbie GAOUAbI 1
TBEpAble OTNOXEHUA MPUBOAAT K CO3ZaHWI0 B
NMPUCKBAXMHHON 30HE BbLICOKMUX Temnepatyp,
NPUBOAALLUX K pacnNaBAeHnio BA3KUX hpaKuyui
yrneBoAopoAoB (actanbreHbl, CMOMbI U napa-
tuHbl). Mpy 3TOM Nocne OTKPbIBAHUA UMMNO3N-
OHHOW Kamepbl, MPOUCXOAUT MUTPALUA Pa3MAT-
YEHHbIX KONbMaTVPYIOLLMX 3EMEHTOB 13 Niacta
B N010CTb Kamepsl [3].

MpeacTaBnseT MHTEPEC OTHOCUTENbHO He-
AaBHO pa3paboTaHHas TeXHONOTWUs ra3oAuHa-
Mmuyeckoro paspeiea nnacta (F4PIM), B koTopo#
npeaycmMaTpuBaeTcs CkuraHue TBEPAOTONAUB-
HbIX reHEepPaTOPOB [1aBNEHNS B CKBAXUHE B 30He
MPOAYKTUBHOTO MacTa C Lefblo PacKpbITUA Cy-
LeCTBYIOLUX U OPMUPOBAHMS B NNACTE HOBbIX
TpewmnH MoA AeiCTBMEM BbICOKOTO AaBleHUs
ra3o06pasHbiX NPOAYKTOB, 06pasyoLWmXCs npw
ropeHuu [4]. TexHonorms peanusyercs B LUKIU-
YECKOM PpEerynvpyeMoM U KOHTPOIMPYEMOM
pexume.

B npeanoxeHun aBTopoB, NpoLecc ra3oau-
HaMW4ecKoro paspbiBa nnacra nogpasaensercs
Ha HeCKONbKO da3:

¢asa 1: nponcxoanT BocnnameHeHME 1 Cro-
paHue TBEPLOTOMIMBHbLIX reHepaTopoB AaBre-
HUA, 0bpasyeTcs UMNYNLC, aMNANTYAA KOTOPOTO
perynupyeTcs BeNM4MHOM 3apaja ra3oreHeparo-
pa, CONPOBOXAEMbIN PE3KUM POCTOM TEMMEpa-
Typbl 1 fasnenus s M3M1.

¢aza 2: BbigeneHne NOPOXOBbIX ra30B BbICO-
KO Temnepatypbl (ra3oBOro ny3bips), HaxoAs-
LMXCA NOA M’MAPOCTATUYECKUM AaBNEHNEM CTON-
6a MUAKOCTM B KONOHHE; TennoBoe Bo3aencTene
MPOLYKTOB TOPEHUA COCTOWUT B pacniaBleHum
OTNIOXeHMUN napaduHa 1 achanbTo-CMOANCTBIX
BELLECTB BO BHYTPEHHEN NOMOCTU KONOHHBI [5].

¢asa 3: Hayano KonebaHuit raszoBoro ny-
3bIps Nog BAMSHUEM KonebaHuii rugpocratuye-
CKOro ctona MMAKOCTU B 3KCM/yaTauMOHHO
KOMOHHE.

B cKBaXuHe, 3aN0NHEHHOMN KUAKOCTbIO, FU-
[paBAMYECKMUI yAap CONPOBOXAAETCA He TONbKO
pe3KUM NOLbEMOM AaBfeHMA, HO U mocnefy-
folei nynbcaumeit ero B TeYeHNE HEKOTOPOro
BPEMEHM, 3HAYUTENbHO OONbLIETO, YEM ANUTENb-
HOCTb camoro yaapa [6].
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¢asa 4: ounctka nepchopalMoHHbIX OTBEp-
CTUIA U HaYano NOCTYMIEHUA ra30BOro Ny3bipsa U
CKBAXWHOM XUAKOCTM Yepes HKX B NIacT.

B npouecce konebaHuit ra3oBoro nyssips
noA AencTBnem cton6a Xuakoctn Ha N30 okasbl-
BAETCA PENpPEeCcCUOHHO-AENPECCUOHOE BO3AEN-
cTBMe. 3a cyeT Aenpeccun Ha nnact (pasHuubl
NNacToBOro M TMAPOCTATUYECKOrO AaBNEHUIA)
MPOUCXOAUT UHTEHCUBHOE [BUWXEHWE MNacTo-
BOro lomaa B CKBaXMHY C BbIHOCOM MeXaHu-
YeCKMX NpUMECen 1 Jpyrux 3arpasHaoLux Be-
ecTB, ounlaloTcs nepdopalnoHHbIE KaHanbl
[6]. Mo mepe 04YMCTKM KaHaNoB NpoLecc 3atyxa-
HUsA KonebaHWN NPOMCXOANT MeHbLLE YacTOTO.

Bo Bpems penpeccuoHHOro BO3AENCTBUSA
rasoBblii My3blpb NOJ AEMCTBMEM TMAPOCTATUYE-
CKOro cTonfa WMAKOCTM MOCTYNaeT U3 KONOHHbI
B N1act. B pesynbrate NpOHUKHOBEHUA yAapPHON
BO/HbI 4epe3 nepcopaloHHble OTBEPCTUS B
nnact, oH MNOABEpraeTca MeXaHW4eCcKOMy BO3-
aencteuio. Pasmepbl o6pasylouleinca npu 31om
TPeLMHbl 3aBUCAT OT XapaKTepUCTWMK mnnacTa,
ob6bema 3a/1aBNEHHON CKBAXMHHON KUAKOCTU U
BENNYMHbI OTHOLUEHWS [aBNeHUs, CO3LAaHHOMO B
CKBaXWHe, K ropHOMY AasneHuio [7]. OueHKa pas-
MepOoB 0CTaTOYHOM TpeLMHbI [8], 0bpasytoweiics
npy KpPaTKOBPEMEHHOM BO3AENCTBMM Ha nnact
AaBJeHs, NPEBbILIAOLLErO FOPHOE, MOKAa3bIBaET,
4TO €C/IM B CKBaXUHe AMameTpom 126 mm rnybu-
Hoi 1500 M NoBbICUTbL faBneHne Ha 5 MIa Bbiwe
rOpHOro, TO AAMHA 06pasyloweics TpewmHbl
paBHa 13,6 M, a ee wupuHa — 1,7 mm. O6paso-
BaHME TaKOW TPeluHbl MOXET yBEeIUYUTL Aebut
AW NPUEMUCTOCTb CKBaMHbI OT 2 Ao 8 pas [8].

MpoaykTbl ropetus, coctosiwwe us CO, CO,,
N,, OKasblBalOT TaKme M (U3MKO-XMMUYECKoe
BO3/eNCTBMNE, pacTBopAAach B HedTH, CHUKalOT
Ko3(hULMeHTbl BA3KOCTM W MOBEPXHOCTHOrO
HaTsKeHUA HeTU Ha rpaHuLie C BOAOM, BbipaBs-
HuBaetcs npodunb nputoka [9].

¢hasa 5: ocTbiBaHMe 30HbI CropaHuA Mopo-
XOBbIX LaLleK, 3aTyxaHune konebaHui rasoBoro
ny3bips, ctabunusauyus Temneparypbl v rMapo-
CTaTUYeCKOro AaBNeHus B CKBaXMHe Ha Havarb-
HOM YpOBHe.

CpepHsas JONonHUTENbHAA Aobblua no me-
ToAy 3a NPoAOMKMTENbHOCTL 3dekTa (18 mec.)
coctaBnaet 854 1, ycnewHoctb — 87%.

HecmoTps Ha To, YTO OCHOBHbLIM KpUTEpUEM
oueHKkn 3deKTa OT NPUMEHEeHUs PasnYHbIX
TEXHONOTUN ABNAIOTCA AONONHUTENbHAS A06bIYa
HedT1, CyWecTByioT ApyrMe MeTOAbl KOHTPONs
3(hPEeKTMBHOCTM UCNOMb30BAHUA TEXHONOTUNA.

Tak, Hanpvmep, C NOMOLLbIO MPOBEAEHUA TNAPO-
AMHaMNYeCcKNX 1 reoU3nyecKux nccnefoBaHnin
MOXHO NPOU3BECTU OLLEHKY U3MEHEHUA ANHAMW-
YeCKUX, CTaTUYeCKUX YPOBHEN B CKBAaXWHaX, a
TaKxe npodunen npuToKa U3 nNiacTos.

MpuBeaeHHble B KayecTse npumepa (puc. 1)
npodunu nputoka cke. 1X Ao 1 nocne nposepe-
Hus TexHonorum TP, noka3biBaloT, YTO nocne
Bo3gencteua Ha M3C B paboTy BKAYMAUCH
BEpXHWe nepchopupoBaHHble MHTEPBaNbI, paHee
He yyacTBylolme B pabote, U AeOUT CKBAXMMHbI
0 Ao6blye HedTM YBENNYMICA B HECKOJIbKO pas.

OCHOBHble  TEXHONOTMYeCKne KpuTepuw,
BAMAIOLWME HA NpoLecc TpelwrHoobpa3oBaHus
B nnacte B npoiecce NpoBeAeHUs TEXHONOMM
[APM, 370 cymmapHas MOBEPXHOCTb BCKPbITUA
06cafiHOM KONOHHbI NepdopaLnoHHbIMK OTBEp-
CTUAMM, BENMYMHA AaBNeHWUA W ruapocTaTmye-
CKUW YPOBEHb XUAKOCTN B KONOHHE.

[Ons obecneyeHus MaKCMManbHOro npo-
XOW[IEHWUA yAapHON BOMHbI OT CTBO/MA CKBAMMU-
Hbl, HeobxoaMmo npousBoauTb nepdopaumio
C LeNblo CO3AaHnA ONTUManbHOW NOBEPXHOCTM
BCKPbITUA.

Mpu nposeaeHun paboT peKomeHayeTcs
NoAHMMATb [aBNeHue Bbille rOpHOro, ANA BO3-
MOXHOCTV pa3pbiBa Nnacra.

TMapoCTaTMYeCcKnii ypoBeHb cTonba ua-
KOCTM HeoOXOAMMO MOAAEPXHMBaATL Ha rnybuHe
50-100 M, 4T06bI M36EMaTh BCMIbITUA Fa30BOro
ny3bIPs Ha NOBEPXHOCTb.

OCHOBHbIE reonornyeckme KpuTepum, Baua-
lolLMe Ha YCMeLWwHOCTb ra3oAnHaMnYecKoro pas-
pbiBa nnacra:
® Hanuyue 3anacoB HedTn B 06pabaTbiBaeMom

nnacre;
® Hanuyve nepemblHKN MeXay nnacramu He
meHee 4 M.

MonoxutensHble paKTopbl:

® paclmpeHue umelowmxcsa v obpasosarue
HOBbIX BTOPMYHbIX TPELLMH B nopoae npun
MexaHU4ecKom Bo3geicTenu, Gnarogaps
4yemy pacluMpAETCA 30Ha NPUTOKA XUAKOCTU
13 nnacra, OXBaTbIBAlOTCA 30Hbl, paHee He
y4yacTBoBaBluMe B paboTe C yayylieHHbIMY
KONNEKTOPCKMMM CBOMCTBaMM MacTa;

® ouucTKa nepcopaLnoHHbIX OTBEPCTUN
oT ACINO, mexaHU4YeCcKUx npumecen npu
Tenna0BOM BO3[€NCTBUN;

® yBeNnyeHne NoaBMIKHOCTU HedTn Bnarosaps
CHUXEHMIO KO3 PULNEHTOB BA3KOCTU U
NOBEPXHOCTHOTO HaTsAXeHUA HedTn Ha
rpaHuLe ¢ Bogov npu GU3NKo-XMMUYeCKoM
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Puc. 1— lMpogpunu npumoka dobbigarowel ckeaxicuHbl 1X o u nocie meponpusmus

BO3ENCTBUN.
OTpuuatensHble haKTopbl:

® npu cNabom Kpenu LeMeHTHOro KaMHS C

KOJIOHHOW W/IM MOPOAON NMPOUCXOANT NpoLecc

€ro ylapHoro paspylueHus;
® MpY MaNOMOLLHbIX NEPEMbIYKAX MEXAY

BOJOHACHILEHHbIMW U HehTeHACbILLEHHbIMU

nnactamu, Npv yaapHoM BO3AeNCTBUM Ha HUX

BO3MOXEH MPOPbIB BOA C APYrMX FOPU3OHTOB.

PomallKMHCKOE MeCTOpOXAeHue ABAseT-

€Sl MHOTOMNACTOBbIM OOBLEKTOM, COCTOALMUM U3
HEOLHOPOAHbIX MO TOMLWMHE W N0 NPOCTUPAHUID
KONNEKTOPOB. B yCNOBMAX TaKUX MECTOPOXAe-
HWiA, ANA yBeNMYEHWs oXBaTa niacta BO3jen-
CTBMEM W BK/IIOYEHUs 3aCTOMHbIX 30H B paborTy,
04eBUAHO, Hanbonee 3thheKTUBHLIMU ABASIOTCSA
TaKue MeTOAbl, KOTOpble MO3BOMAIOT CO3AaBaTh
B N/1acTe UCKYCCTBEHHbIE TPELUHBI. TPaauLMOH-
HbIM METOAOM ABAAETCA TMAPaBANYECKUA pas-
poie nnacra (CPM), cnoco6 3ddeKTUBHbINA, HO
CNOXHbIV TPYA0EMKMWIA, LOPOrOCTOALLMIA. TaK, Ha-
npumep, AN OCYLLECTBNEHWUSA TMAPABIMYECKOro
paspbiBa nnacta Tpebyercs MowHoe HedTenpo-
MbicnoBoe 06opyaoBaHMe, MHOMECTBO MeTa-
NNOEMKMX HaCOCHbIX arperatoB U maTepuanos..
B CBA3M C M3N0XEHHbIM, NPEACTABAAET UHTEPEC
METOoZ, ra3oAMHaMMYecKoro paspbiBa nnacta
(TAPN), kak Hanboee NPOCTON, TEXHONOTUYHBIN,
HELOpOrocToALLMA, AOCTYNHbIA U obecneynsa-
fOWMiA, NPU NPaBUALHO BbIGPAHHLIX 06bLEKTAX
npoBefeHns TexHonoruu, obpasoBaHue Tpe-
wuH B N3C (6e3 3aKauyku B HUX 3aKpennsaioLmnx
marepuanos).

Utorm

M3 aHanuza 3deKTMBHOCTM PaCCMOTPEHHbIX
TEXHONOrUA BUAHO, 4YTO Hambonee 3cthdexTns-
HOM, B [aHHbIX reoNoro-thnu3nyeckux ycnoBusx,
nokasana cebs TeXHONOrMA ra3oAnHaM1M4YecKoro
paspbliBa nnacra.

BbiBOAbI

B cratbe 0603HaYeHbl OCHOBHbIE reoNormyeckme
N TeXHONOrMYyecKne Kputepuu, BAMAKOLWME Ha
YCMeWwHoCTb TEXHONOMMW  ra3oAMHaMUYECKOro
pa3pbiBa nnacta. OnucaHbl NONOXKUTENbHbIE U OT-
puuaTenbHble haKTopbl, U3ydeHne KOTopbIX Npu-
BeJeT K COBEpLIEHCTBOBAHWIO KpUTepMeB noj-
60pa CKBaMWH-KaHAMAATOB, @, COOTBETCTBEHHO,
1 K yBennyeHnto 3cheKTUBHOCTU U YCNEWHOCTH
npoBoAUMbIX pabor.
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Abstract

The article describes the technology of the
repression impact, namely gas-impulse
treatment, pulsed-chemical effects,
thermogenerator, gas-dynamic fracturing. The
analysis of the effectiveness of the carried out
works, in order to identify the most effective
data for geological and physical conditions,
impact technology.

One of the main directions of increase of
efficiency of activities, along with inefficient
technologies, is improvement of criteria for the
selection of candidate wells.
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| MTPEAHA3HAYEH ansa curHan13aunn 0QHOr0, ABYX UK TPEX

| npeaensHbIX ypoBHel HedTH U HETENPOAYKTOB, @ TAKKe

| Apyrux TeXHUYECKUX KUAKOCTEH, BKAIONAS BOAY, B

| pe3epByapax W TexHonoriyeckux annapartax. CurHanusatop
obecneynBaeT NpeaoTBpaLLEHMe NEPETOKA XMOKMX

| NpoayKToB, MKCALMIO NpeaenbHbLIX YPOBHEN, CHUKEHKE

| yulepba oT aeapui M NoBblleHWe 6e3onacHoCTy.

OBJIACTb NPUMEHEHWUA CUTHANTU3ATOPA —
HedTebasbl, TEXHONOMMYECKKe annapaTbl U pe3epByapHeie

| napku HedTenepepabaThiBaolMX 3aBOA0B W MPOM3BOACTB.

| MpuHumn gevictens — cpabaThiBaHMe KOHTaKTHOrO ycTpoicTea

| (repkoHa) Npu AOCTMXEHUM HYBCTBUTENbHbIM 3NEMEHTOM

| (nonnaekoMm) 3afaHHOro (KOHTPONUPYEMOT0) YPOBHA

| npopykta. Curiannzatop CYX-T-M cocront 13 Moayns

| npeobpasosatens 1 npeobpazoBaTenei NepenuyHbE

'
| MpeoBpasosatenu nepenyHbIE UMEIOT _-

MapKUPOBKY B3PbIBO3aLINTHI
[ «0Exial IBT5» WU MOryT ycTaHaBnUBarhes
| BO B3pbIBOONACHbIX 30HAX NOMELLEHHNA
| ¥ HapyXHbIX YCTaHOBOK.

Materials and methods

In the work used materials of technologies
efficiency, as well as the processing results of
integrated geophysical studies.

Results

The analysis of the technology efficiency
shows that the most effective data in
geological and physical conditions, proved the
technology of gas-dynamic fracturing.

Conclusions
The article outlines the main geological and
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Instructions on the technology of gas-
dynamic fracturing.

5. Mishchenko I.T. Skvazhinnaya dobycha nefti

[Downhole oil production]. Moscow: Neft' i
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Popov A.A. Imploziya v protsessakh

neftedobychi [Implosion in the process of oil

extraction]. Moscow: Nedra, 1996, 192 p.
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technological criteria affecting the success
of the technology of gas-dynamic fracturing.
Describes the positive and negative factors
that can lead to improving the well selection
criteria candidates, and thus to increase the
effectiveness and success of the work.
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IITAHTA HAGOGHAS! CTEKJIONJIAGTMKOBAS

copmectHoro npou3sofcTea 000 «VK «MpomTexxomnnexr> r. Mesck n 000 «buickuii 3aBoj CTEKNONAACTMHOB I. buick

ltaHra HacocHas CcTeknonnacTUKoBas
(nanee WHC) cocTouT M3 CTEKNONNACTUKOBOrO
CTpeXHA (TeNo WTaHr1), COeAMHEHHOTo C Me-
Tannmyeckumn ronoskamu. lMpomssoamm LWHC
anuHon ot 0,5 1o 15 M U fMameTpamu CTEPIKHA
22, 25, 29 mm. Knaccol npoynoctn WHC coot-
BETCTBYIOT Knaccy npoyHoctn «f» no FOCT P
51161-2002. Pa6oyas Temnepatypa LWHC go
130°C, mopo3ocToikoctb WHC -60°C. TapaH-
TUNHBIA CPOK — A0 18 mecsAueB, B OTAENbHbIX
CNlyyanx MOMeT 6biTb yBennyeH go 5 ner. LWHC
ceptucdmumpoBaHa Ha cootsetcteue FOCT P
51161-2002.

®usnveckue
oT CTanu:

1. MINoTHOCTb B 4 pa3a MeHblue;

2. Mogynb ynpyroctv B 4 pasa MeHblLLe;
3. BbicoKas KOPPO3MOHHasA CTOMKOCTb;
4. MeHbluas, B 20 pas, LepoxoBaToCTb.

OnpepenaoT OCHOBHble MpeuMyLiecTBa
NMPUMEHEHNA LWTAHT HACOCHbIX CTEKIONNACTUKO-
BbiX (LUIHC) Hag meTananyecKUmMy HacOCHbIMU
wraHramu (LUH), Takne Kak:

1. CHMKeHMe MaKCUManbHOM Harpy3ku Ha
rofoBKy 6anaHcvpa npu xoAe BBEPX;

2. BO3MOXHOCTb yriay6neHus noaBecku 4o
2500 M, He MeHASA CTaHOK-KayanKy;

3. CHMXKeHVe aMNAUTYAHbIX Harpy3oK;

4. YBenuyeHune MPIl Ha KOppo3noHHOM hoHzE;

5. YMeHbLUeHne 3HeproeMKoCT! Ha3eMHOro
060pyaoBaHus;

6. YMeHblUeHVe BAUAHUA acthanbTo-CMONO-
napathuHoBbIx oTnoxeHui (ACMO).

B okT6pe 2011 r. 6biiM NpU3HaHbI ycnew-
HbIMW OMbITHO-NPOMbICNOBbLIE UCMbITaHuA LIHC
Ha MectopoxaeHuax OAO «YamypTHehTb»
HK «PocHedTb», noaTBepaeHo: pabotocrno-
cobHocTb LWIHC, oTcyTCTBME OCNOMXHEHUN npu
CMYCK-NOABEMHbIX OMepaunax — NpMMeHseTca
CTaHAAPTHbIA WHCTPYMEHT U TEXHONOTUA, CHU-
eHMe MaKCMManbHON Harpysku Ha Mmoaupo-
BaHHbIV WTOK, B cpegHeM Ha 20%.

B mapte 2015 r. 6611 NPU3HaHbI YCMNEeLHbI-
MM ONbITHO-NpOMbIci0Bble ucnbitaHua LWHC Ha
mectopoxaeHun OAO «BapberaHHedTeras».
B xoae ucnbiTaHWi Gbina yBenuyeHa rnybuHa
yCTaHOBKM Hacoca ¢ 1600 go 2100 m 1 3ameHa
Hacoca Tunopasmepa ¢ 32 Ha 38. BHegpeHue
LIHC no3sonuno yBennuutb Aobbidy HedTm
6ofee Yem B 2 pasa 1 NepeBecTU CKBAXMHY B

oTAn4na  CteknonnactuKa

peHTabenbHblii QOHA, TaKke NOATBEPMKAEHO

yBenuyeHne MPI ckBaxuHbl. O6opypoBaHue

HaxoAWTCA B IKCNAyaTaLuun.

B anpene 2015 r. 6bi1M NpU3HaHbI ycnew-
HbIMW OMbITHO-NPOMbICNOBbIE UcnbiTaHua LWHC
Ha MmecTopoXaeHun B AsepbaiifaHcKon Pe-
cnybnuke. B xofe ucnbiTaHwii, Npu 3Kcnaya-
TauMm Hacoca C AVamMeTpom MiyHxepa 32 MM
Ha rnybuHe 2500 M, Oblna CHUXKEHa Harpyska
Ha CTaHOK-Kayanky ¢ 8 Ao 6 T. [lpumeHeHune
LWICH no3Bonuno otkasatbCA OT 3KCNAyaTauuu
MMMNOPTHOW [OPOrocTosilieil CTalbHOW LTaH-
M C JOMYCTMUMbIM NPWBEAEHHbIM Hanpsaxe-
Huem 160 MIMa. O6opyaoBaHWe HaXoAUTCA B
3Kcnayarauum.

LUIHC BHeapAOTCA B CNeAyowMx KOMNOHOB-
Kax LITAHrOBOW KONOHHbI:
® Bepx WWHC-50%, Hu3 ctanbHas WH-50%;
® Bepx LUHC-90%, HM3 cTanbHas yTaxeneHHas

LLUYT44-10% (B pamkax OMN).

MapameTpbl paboTbl YILHI ¢ npumeHeHrem
LIHC B npeacTaBnexbl B Tabnuue 1.

C 2012 r. o6opyAoBaHWE MPOXOAUT Mpo-
MbllWEHHOE BHeApeHue, ocHaleHo 6onee 120
CKBA¥WH Ha Pa3NNyHbIX MECTOPOXAEeHUAX. 3a
nepuos 3Kcnayatauuu BbiIBAEH OAMH OTKasa
060pyAoBaHMA MO NpUYKMHE 3aBOAA-U3rOTOBU-
Tens, No pe3ynbraTam pacciefoBaHua 6biau
npoBejeHbl MePONPUATUAA MO YCTPAHEHUIO BO3-
MOXHBIX MPUYVH.

B HacToswee Bpemsa npumeHeHune LWWHC no-
3BOJINIO pPelunTb PAL BaHbIX BOMPOCOB, YTO
NMOATBEPKAEHO COOTBETCTBYIOWMMU aKTaMn
oTyeTamu:

1. YBenn4nTb HapaboTKy LITAHFOBOW KONOHHbI
1 MPI1 CKBaXuHbl B L,e0M, B ABa 1 6onee
pasa B 0C/I0XXHEHHOM Koppo3uel hoHae
CKBaXMWH.

2. YBennuuTb L06bI4Y HedTH 3a cyeT
yBenYeHus rnybuHbl cnycka Hacoca, He
MeHAA CTaHOK-KayaskKy.

3. CHU3UTb Harpy3Ku Ha NOAMPOBAHHbBIN
WITOK W CTAHOK-Ka4asKy B CpeAHEeM Ha
20% U YMEeHbLWUTb yaenbHoe notpebneHne
3/1eKTPO3HEPTMM HA TOHHY A06bIBaEMOM
HedTn B cpegHem Ha 8—11%.

OcylecTBNAeM NHXEHEPHOe CONpPOBOX/e-
HWe Npu BHeAPeHUM 1 3KcnayaTauum o6opyao-
BaHWA. [0TOBbI pacCMOTPeTb Pa3NnyHbie Bapu-
aHTbl COTPYAHMYECTBA.

CTeKnonnacTHKOBLIA CTEPMEHN

Ta6bnuya 1
Ne loa [nybuHa cnycka [Ovametp nayHxepa | Makc. Harpyska Ha | [ebut xugroctn, | Lebut HedTn, MPI1 cCKBaMMUHBbI,
BHeApeHWs | Hacoca, M Hacoca, MM LTOK, T m>/cyT T/cyT cyT

Jils) nocne | go nocne | go nocne | go nocne | go nocne | go nocne
1 2012 1072 970 44 44 4,08 3,56 15 17 - - 134 672+
2 2013 952 1032 57 44 4,59 3,78 11,7 14 = = 101 489+
3 2010 1042 1042 57 57 5,76 4,3 21 33 = ° 98 210+
4 2014 1600 2104 32 38 5,8 4,3 6 13,5 0,42 1,9 120 170+
5 2015 1600 1900 32 44 5,6 6,1 5 12 3,1 7,5 - 60+
6 2014 2412 2440 32 32 8,18 6,43 2,5 2,6 = = = 120+
7 2014 2472 2553 32 32 8,05 6,07 2,3 2,8 ° = - 120+




OOBbIYA

AHanu3 3KcnayaTtayMoHHbIX
KauyecTB ¥ BbIOOP rMaBHbIX
pasmepeHnil TeXHONOrMYeCKUx
nnatgopm Tuna BUOY
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CraTbA COAEPHKMUT aHaNu3
IKCNyaTaLMOHHbIX KayecTB
HedTerazofo6biBaOWMX U GYPOBBIX
nnatcopm Tuna BUOY, ocobeHHoCTH
¢opmbl Kopnyca Ans pasnuyHbIX
npMpoAHbIX ycnoBuii. Kpome Toro,
B CTaTbe NpUBe/JeHbl pe3ynbTaTbl
MccnefoBaHnil BO3SMOXKHOCTH
MCNoNb30BaHMA TaKNUX NIABYYUX
COOpYKEeHUil B 3amep3atoLnx
MOpAX, KOTOpble BK/OYAIOT B ce6s
BbIIBIEHNE UX IUMUTUPYIOLLNX
KOMMOHEHT, a TaK)Xe pacyeTHyIo
OLLeHKY NpeAeNibHbIX 3HaYeHMil
napameTpoB paccMaTpuBaemMbIX
KOMMOHEHT.

MaTtepuanbl U MeTobl

Pe3ynbTatbl UCCAEA0BAHNUA NPUMEHUMOCTY
LUMAVHAPUYECKUX NNaTdhOPM B yCI0BUAX
3amep3amnLLymnx Mopei.

KnioueBbie cnoBa

KPYrnoroAnyHas akcnayarauus,
rny6oKOBOAHbIE WeNbPOoBble MECTOPOXALHUS,
3amep3atwowme mops, nnathopma
UMAnHApUYecKoin hopmbl Kopnyca

BepxHee
CTpOEHWE

¥
i

Kopnyc |

CpegHas
CERLMA

Hutian

¥

LlenTpansHas
waxra

Nepudepuias
waxrda

Puc. 1 — Cekyuu kopnyca nnamegopmsl [4]

Paspa6oTka rny60KoBOAHBIX LWeNbhOBbIX
MeCTOPOXAEeHWI BeAeTca nnaBydynmu 06bek-
TaMu pasnyHoi hopmbl Kopnyca, cpean Ko-
TOPbIX MOXHO BbIAE€/NTb HECKONIbKO OCHOBHbIX
Tinos (tab. 1).

Llenb pabotbl — uccnegosaHune nnathopm
™na BUOY, KoTopble ABNAIOTCA NePCNeKTUBHbI-
MU 06bEKTaMU OKeaHOTEXHUKM Ans pa3pabor-
KU Wenb(OoBbIX MECTOPOKAEHWIA.

0co6eHHOCTU AaHHOTO TUNa COCTOSAT B TOM,
yto Kopnyc nnatdopmbl npeactaBnser coboit
UMANHAPNYECKO-KOHUYECKOE TeNO, Yelt AnameTp
6osbLue BbICOTI (B oTAMyMe OT Spar). B kayecTse
npoToT!na Ans AaHHOro Tuna naathopm MOXHO
NpMBECTM MNPUMEP «MOMOBOK», MCMNO/b30BaB-
WKXcs B KoHUe XIX Beka 6pPOHEHOCLEB LMAUH-
Apudeckoii popmbl kKopnyca. /3 onbiTa 3kcnny-
aTaLum «NonoBOK» Kak MaHeBPEHHbIX 0ObEKTOB
cnepyeT, yTo cyaa He focTuranm Tpebyemoi cKo-
pOCTU X0Aa NPU NOCTOAHHBIX Neperpy3Kax rnas-
HbIX fiBUrartenei, notpebnsany MHoOro Toniuea,
13-332 Manoin 0CafKu NOABAANCA CNEMWHT, HO
BMeCTe C TeM WMenu Xopoluve nokasarenu
Kayku Ha BonHeHuu [1, 2]. Ncnonb3oBaHue no-
DBOGHbIX 0OBEKTOB, KaK 3asKOpeHHbIX Ha TOUKe,
NUILIAET MX HeJ0CTATKOB, KacaloLMXCca XOA0BbIX
XapaKTepuCTUK, 1 NO3BONSIET UCMO/Ib30BaAThb Npe-
MMyLLLECTBA B MOBEAEHUN HA BONIHEHUMN.

3a nocneAHne AeCATUNETUA KOMNaHWAMU
Aker Solutions, Sevan Marine, Oceanica 6binu
npeanoxeHbl KOHUENUUU TEXHONOTUYECKUX W
6ypoBbIx NAathopm UMAUHAPUYECKON hopMbl
Kopnyca [3, 4, 5, 7]. lMpaKktnyeckylo peanu-
3aumio nonyuunu nnatdopmbl Sevan Marine.
Bo Bcex Kopnycax nnatopm NpUMEHSITCSA

Tai
XPAHEHHA

Tun nnatgopmbi

Kon-Bo nnatdopm

YK 622.276

pelleHns, onucaHHble B nateHTe Ha nnatdop-

My Ans 6ypeHus u/unn pobbluM yrnesopo-

pogos [6]. x kopnyc paspaboTaH B dopme

BepTMKanbHOro uunnmHapa. B ceveHnm no aua-

MeTpanbHON NNOCKOCTU B Kopnyce nnathopmbl

MOXHO BblAenUTb 3 cekuum (puc. 1):

® HWKHAA CEKUWMA — CHUXEeHWe amnauTys Bep-
TUKaNbHOW Kayku 3a c4yeT BOBNEYEHUA AO-
NONHUTENbHbIX MPUCOEANHEHHBIX MAcC BOAbI.

* CpepAHAs CeKuma — 0CHOBHOW Kopnyc.

® BepxHsAs ceKuus — BONHOBON fetnekTop.

TexHonornyeckne nnatopmbl  AaHHOM
thopmbl  KOpnyca BbINOJHEHbI C BHYTPEHHM-
MW HedTexpaHunuwamu obbemom oT 40 Ao
150 Tbic. M3, JTO ABAAETCA NPEnMyLLeCcTBOM
nepea NonynorpyxHsiMu nnatcopmamu u TLP,
KoTOpble He UMelT HedTexpaHunuw (Tab.1).
HectTexpaHunuiie MOXHO OpraHu3oBaTb Ha
nnatpopmax Tuna Spar u cyaoBoit (opMmbl
Kopnyca. OgHako nnatcdopmbl Spar akcnayatu-
pyloTcs Ha rnybuHe mops ot 500 M, Toraa Kak
nnatcdopmbl BUOY pabotaio Ha rnybuHax ot 120
A0 3000 m [4]. Kpome Toro, yctaHoBKa Spar Ha
MeCTOPOXAEHUN — CNOXHAA W NPOAOIKUTENb-
Has onepawuwus, YTo Bbi3biBAET AOMONHUTENbHbIE
TPYAHOCTU ANA MOpPEN C OrpaHNYeHHbIM HaBura-
LIMOHHbBIM NEPUOAOM.

OcHOBHOE npeuMyLLecTBO Naathopm Tuna
BUOY nepep cynosoit hopmoii Kopnyca cocTo-
UT B TOM, YTO BENNYMHA HArPy3KU OT BHELUHUX
BO3/1eMCTBMIN Ha KOPNYC He 3aBUCUT OT Hanpas-
NeHns Ux Bo3AencTBuA. Mo 3TON NpUYKHe HeT
HEO06XOAMMOCTU B CNOXHOM U JOPOroCTOALLEM
TypeNnbHOM YCTPOWCTBE, KOTOPOE YCTaHOBNEHO
Ha nnatopmax cypaosoi cdopmbl Kopnyca u

BbinonHaembie yHKUUU

NMonynorpyxHas niathopma 50 * GypeHue;
Mnatdopma trna TLP (Tension Leg Platform) 24 * AoGbiua.
Mnatdopma Trna Spar 20 * GypeHue;
Mnatdopma cyaosoi hopMmbl Kopnyca 2600 * A0GbIua;

® XpaHeHue;
Mnatdopma Tuna BUOY 1 * OTrpy3Ka.

() — B Tom yncne nnatdhopmsl FSO, FPSO, FPDSO

Tab. 1 — Tunsi naasyyux naiamegopm 014 pazpabomku 2ay60Kk0800HbIX
mecmopoxcoeHuli yenesodopodos

BannactHele
TaHKW

Puc. 2 — lpeumyujecmsa

naamegopmel muna BUOY neped nnamgopmoli

cydosoli popmbi Kopnyca
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npegHasHayeHo Ans obecnedyeHus BpalieHus
BOKPYT TOYKM 3asKOpeHus. YKa3aHHoe obecne-
umBaet Haubonee 6naronpuATHOE NONOMKEHME
OTHOCUTE/NbHO BHeLlHero Bo3aencrems (puc 2),
roe uudpamu 1-3 o603HayeHbl HanpaeneHus
LENCTBUA Harpy3oxK.
Unnunapuyeckas dopma Kopnyca Takxe
[aeT NperMyLLecTBa Npu NPOEKTUPOBaHUK TPy-
60MpoBOA0B 06U ECYA0BbIX CUCTEM: UX ANMHA
3HauYNTeNbHO MeHblue, Yem Ha nnatdopmax
cynosoro Tmna. Kpome 3T0ro, 0CHOBHAas 4actb
Tpy60onpoBoaoB 6annactHoM M rpy3oBon cu-
cTem pacrnonaraercsi B LeHTpanbHON LaxTe, a
He B pe3epByapax. 10 obecneynBaer nocro-
AHHBINA JOCTYN ANA UX OCMOTPA U TEXHUYECKOTO
obcnyxmBaHus.
CTOWUT OTMETUTb, YTO AaHHBIN TUN NnaTdhopm,
NpU HANNYMU HEKOTOPbIX KOHCTPYKTUBHbIX 0CO-
6eHHOCTE, MOXEeT MPOTUBOCTOATbL JI€L0BbIM
06pa3oBaHuAM B BUAE NefsHbIX Monen ¢ Topo-
camu. B KauecTBe nMpumepa MOXKHO MPUBECTU
KOHUenuuo naathopmbl, BbIABMHYTOW Sevan
Marine pns rnybOKOBOAHbLIX MECTOPOMAEHWUI
3amep3atowmx mopen (LITokMaHoBCKOe raso-
KoHAeHcaTHoe mecTopoxaeHue) (puc. 3) [4].
[ns Takoi nnatdopmbl npeaycmaTpusaet-
€Sl HanM4Ke 2 0CafloK:
® 0Cajika NeTHAA A1 3KCTIyaTaLum Ha YucTon
BOZle — YPOBEHb BAaTEPIVHUN NPOXOAUT
N0 NPAMOCTEHHOW LUAUHAPUYECKOI YacTy
Kopnyca;

® 0ocajKa nefoBas — ypoBeHb BAaTEPAUHUM
NPOXOAUT MO HAKNIOHHOW KOHMYECKOMN 4acTu
Kopnyca (yron HakNoHa K BaTepMHUM OKONO
459, Npy 3TOM NIOMKa /ibAa NMPOVCXOAUT
BCNeACTBUM M3rnba BHU3.

[na nocTvKeHNs ocaaKku nefoBoN, KoTopas
60/blle OCafikn NeTHel, B Kopnyce, NOMUMO
60pTOBbLIX W AHULLEBbIX LUCTEPH U30NMPOBAH-
Horo 6annacra, NPeAyCcMOTPeHbl AOMONHUTENb-
Hble BannacTHble LUCTePHbI.

Mnatopma cHab¥eHa OTCOeAUHAEMbIM
cnamaepHoim Oyem, K KOTOpOMy KpensTcs
AKOPHbIE NMHWUM, pai3epbl U wWnaHrokabenu.
By KpenuTca B cneunanbHOM HUWE B AHULLE
nnatdopmbl. OTCcoeguHeHUe Heob6Xoaumo Ha
c/lyyat BO3MOXHOMO CTONIKHOBEHUA C KPUTUY-
HbIMW NeAsHbIMUM 06pa3oBaHMAMM, B NEPBYIO
oyepepnb aicbepramu.

Mnatchopma nmeet BocemMb NOAHONOBOPOT-
HbIX BUHTOPYNEBbIX KOMOHOK, Pacno/oXeHHbIX
B JHULWEBOW 4Yactu. ITo obecneynBaer camo-
CTOATENIbHOE MaHeBpUPOBaHWE U AUHaAMUYe-
CKOE NMO31LMOHUPOBaHME.

B ®IYN «KpblnoBCKMA rocyaapCTBEHHBbIi
HayYHbI LLeHTP» 3a nocneaHune rogbl 6bi1n Npo-
Be/leHbl NCCNe0BaHUA pasNuyHbIX nnatdhopm,

i _ — 119m

Puc. 3 — KoHuyenyus nedocmolikoli nnamgopmbi [4]

B TOM 4ucne u tuna BUOY. Pe3ynbratbl 3TUX
ncCnefoBaHU TaKKe NOATBEPXKAA0T BO3MOX-
HOCTb nMpumeHeHus nnatdopm Tvna BUOY B
TAKENbIX YCNOBUAX rNYOOKOBOAHOTO wWwenbdha
apKTUYECKUX Mopeil B KayecTBe fO6bIYHbIX CO-
opyxeHun [7].
B 1TOre MOXHO 3aKN04UTh, 4TO NNATHOPMBbI
Tvna BUOY BbIroHO OTAIMYALOTCA OT OCTaNbHbIX
TMnoB (tab. 1) cneaytowmMmm 0co6eHHOCTAMK:
® He3aBMCKMMOCTb OT HanpaBNeHWs BHEILHETO
BO3aeicTBnA (0TCYTCTBME TYPENbHOIO
yCTpoiicTBa);

® yMepeHHble NoKasaTenu Kauku;

® BO3MOXHOCTb OpPraHM3auuy xpaHeHus
A06bITOro NPOAyKTa B KOpNyce;

® BO3MOXHOCTb (DYHKLMOHNPOBAHMUA B
WMPOKOM AnanasoHe rnyouH.
B KauecTBe MoATBEPXAEHMA BbILIECKA3aH-
HOro, HUXe MpUBELEHbl pPe3ynbTaTthl Uccneso-
BaHMI BO3MOXHOCTY MCMONb30BAHNA NNABYYUX
TexHonornyeckux nnatrgopm Tuna BUOY B 3a-
mep3atomx mopsx (6e3 yrpo3bl CTONKHOBEHUS
C aiicb6epramm), KoTopble BKIOYALOT B ce65 Bbl-
AB/IEHNE MEPBOOYEPEAHbIX OrpaHUYMBAOLLINX
NMOACUCTEM, @ TaKKe PacyeTHY OLeHKy npe-
[eNbHbIX 3HaYeHU 3TMX NnapameTpos. Mpexae
BCEro, 3T0 CUCTEMA yaepKaHua u rabaputHole
pa3mepbl Kopnyca nnatdopmbl.
B pacuyete npuHATHI cnepylowme OCHOB-
Hble  3HAaYeHWs  NPUPOAHO-KIUMATUYECKUX
napameTpos:
® MWUHMManbHas Temnepatypa Bo3fyxa —
1o -40°C;

® rny6buHa Bogbl — 150-400 m;

® TONLWMHA POBHOTO OJJHONETHErO NbAa —
00 2,0 m;

® rnybuHa Kuns Topoca — 1o 25 m;

® CcKopocTb apeiida nbaa — 1,0-1,5m/c.

OrpaHuuymBatowue akTopbl

Cucmema ydepxcaHuA sBNAETCA KNOYeBON
KOMMNOHeHTOl, obecneynBatouienn 6esonacHyto
3Kcnnyatauuo nnatcopmbl. OCHOBHOe HasHa-
yeHWe — yaepKaHue COOPYKEeHUA Ha TOuKe
3KCNAyaTauMn ¢ OrpaHUYEHWEM CMeLLeHUid B
AONYCTUMbIX Npejenax u obecneyeHnem Hop-
MasbHbIX YCNOBUIA ANS BbIMONHEHWSA TEXHONOTU-
YecKux npoueccos. [nA pacyeta NpUHATO, YTO
cucTema yaepxaHusa nnatgopmsbl Tuna BUOY —
AKopHas. IKopHble IMHUM KPenATCA Henocpea-
CTBEHHO K Kopnycy naatdopmsl, (b0 K oTcoe-
aUHAEeMoMy ycTpoicTy (cnaigepHomy 6yio).

Fa6aputbl nnatgopmbl u

TEeXHONOrMYeCcKoro Komnaexca
PaccmatpuBatotcs cnepyiolye OCHOBHble

ra6aputbl nnardopm:

Harpysxa, MH

* MaKcumanbHblit anametp — (D, );
* avamertp no satepautuu — (D, );
* Bbicota Kopnyca — (H,,,)-
[laHHble mapameTpbl OTHOCATCA K NUMUTH-
pyloWwmm nogcmuctemam naathopm no HECKONb-
KUM NpUYMHAM:
® [0MNYyCTUMbI ypOBeHb rnobanbHom
Nef0BOW HAarpy3KM Ha COOPYKEHNE MPAMO
NponopLMOHANbHO 3aBUCUT OT AMaMeETpa
N0 BaTep/IMHWUU, 3HAYEHWE KOTOPOTO HYXHO
MUHUMU3MPOBATh;

® BO3MOXHOCTb MOCTPOMKM Ha CYLLECTBYIOLMX
MOLLHOCTAX CYA0CTPOUTENbHbIX 3aBOA0B;

® WNPUHOW U TNYGUHOM MOPCKUX NyTei, No
KOTOPbIM GYAET OCYLLeCTBAATLCSA TPAHCMOP-
TUPOBKa Niatdopmbl OT MecTa MOCTPONKU
K MEeCTOPOXAEHMIO, a TaKKe rabapuTHoii
BbicoTOi (H,,,,), €CIM MMeeTca orpaHuyeHne
o 3TOMy napameTpy Ha MapLupyTe.

[abapuTbl TeXHOMOrMYeCcKoi nnatchopmbl
™na BUOY onpepenaioTcs MHOMeCTBOM (ak-
TOPOB, HO NMPEXAe BCEro ee Ha3HayeHUeMm, Ha-
npumep, Hannunem/otcytctenem (FPSO/FPU) B
Kopnyce XpaHunuuia yrneBoA0pOLO0B.

[abapuTbl TEXHONOTMYECKOTO KOMMAeKca
OTHOCATCA K KPUTUYHBIM COCTABAAIOLMM IKCNAY-
aTaLMOHHOW CUCTEMbI NMNaThopMbl, B MEPBYHO
oyepegnb, ana FPU. Bo3MOXHOCTb pasmelleHus
060pyf0BaHNA ONpeAensieT MaKCMManbHbIN An-
ametp nany6bl. [TOMUMO TEXHONOTMYECKOTO KOM-
nnexca Ha nnathopme HEO6XOAMMO Pa3MeCTUTb
obuiecyfoBOe M 3HepreTMyeckoe o6opyaosa-
HUe, a TaKKe U0 MOAYNb.

[Ans FPSO tuna BOUY rabaputsl nnatdop-
Mbl, B NepByl0 oyepefb, onpeaenser BbibpaH-
Hbli 06bem HedbTexpaHunuuwa. C yyeTom pa-
LIMOHANbHON NEPUOJNYHOCTU OTFPY3KM HedTH,
avametp nnatdopmbl FPSO ¢ Gonbleir fonei
BEPOATHOCTM NO3BOANT Pa3mMecTuUTb Ha nanybax
Bce Tpebyemoe obopyaoBaHue, ciefoBarenb-
HO, pa3melleHne obopynoBaHNe He ABNAETCA
pewatwowmm hakTopom Npu onpeseneHnn pas-
mepoB Kopnyca ana nnatdopm FPSO.

OueHKa npejenbHbIX 3Ha4eHUil NapameTpoB

Cucmema ydepxcanusa

B coctaB pacyeTHON AKOPHON CUCTEMbI
YAEPKAHWUA BXOJUT 4 NyyYKa AKOPHbIX CBA3EN N0
6 CBA3el B KaXAOM ny4yKe. Yribl mexay CBA3A-
MW OJHOFO NyyKa coctaBnaioT 4°. CBoGoaHble
CEKTOpa MeXAy nyyKamy WCnonb3ylTcs Ans
pasmelleHns pan3epoB W LWnaHrokabenen.
[Jlepxalwan cuna Takom CUCTEMbI onpefeneHa
pacyeTHbIM NyTeM B NPOrPaMMHOM KOMMJIEKCe
«Anchored Structures» ans rnyéux mops 150,
250 1 350 M ¢ pa3nuyHbIMK Ko3dduumneHTamu
3anaca (puc. 4). KoadbduumeHtsl 3anaca no
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# 3IHCnnyaTaunoHHbLIA
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Puc. 4 — Haepy3ku Ha cucmemy yoepxcaHus



HarpysKke NpUHATHI Ceay LW UMN:
® PEXUM IKCMYaTaUUOHHbIN — 2,7;
® pEeXUM IKCTpemanbHbIn — 1,8;
® paspbiB AKOPHbIX TMHUIA — 1.

PazpbiBHblE ycuaus Ha rnybunax 150, 250
1 350 m coctaBnsaoT 110, 112 n 116 MH cooTtBeT-
CTBEHHO. MUHMManbHaA Harpy3ka npu 3KcTpe-
ManbHOM pexume coctaBaser okono 60 MH un
NPUHUMAETCA 32 PacyeTHyHo.

Fa6aputel u popma Kopnyca
nnatdopmbl TMNa BUOY

[ina onpeaeneHns MaKcMmManbHOro Auame-
Tpa (D,,,, — Mo TexHonoruyeckoi nany6e) nnar-
topmbl TMNa FPU cTaTucTMKa cocTaBneHa Ha
0CHOBE aHann3a TeXHONOTMYECKUX KOMMIEeKCOB
nnatcopm Tuna Spar 6e3 hyHKUMKM XpaHeHus
yrnesopopogos [8]. Mnowaab 1 macca KoMm-
nneKca 3aBnUcuT oT 06bema, A06bLITOro B CYTKM
npoaykTa. Moatomy 3a yaenbHble nokasarenu
TEXHONIOTMYECKOTO KOMMNEKca ANA npejsapu-
TENbHO OLEeHKU, OblN MPUHATEI 3@BUCUMOCTU
(ans pobbium po 25 Thic. M3/ cyT):

5=0,5%(V,, +V, ), w?
M=0,65%(V, +V,), T

rae: V. — MaKcumanbHbiii 06bem 4o6biBaemoro rasa,
TbiC. M. Ky6./ CyTKU;

V,— MaKcUManbHbli obbem fob6biBaemoii HedTw,
M3/CyTKM.

K nonyyeHHbIM 3HayeHuAM naowagn u
maccol cneayert fobaBuTb 3anac Ha Heonpege-
NIEHHOCTb U BUHTapu3aumio obopynoBaHus no
10% [9].

Tak, npu gobbide HedTn 15 Thic. M3/CyTKM 1
rasa 1 maH m3/cyTkn Tpebyemas nnowaab ans
TEXHONOMMYEeCKOro KOoMMneKca coctaBnfer 9

600 m?, a macca — 12870 T.

[na onpeneneHus guameTpa no Batepnu-
Hun (D,) paccmoTpum Kopnyc nnathopmbl,
KOTOpas MMeeT UMAMHApPUYecKylo Yactb (1 Ha
puC. 5) N KOHWUYECKylo NefopesHyio YacTb, Nno
KOTOPO# NPOXOAUT ypoBEHb BaTepanHum (2 Ha
puc. 5). KoHndeckas yactb onpeaensieT 0CHOB-
HOW BWA pa3pyLleHnsA Noaen POBHOrO Nbaa npu
KOHTaKTe C KOprnycom — JIOMKa BCNeACTBUE U3-
rnba nepsaHoro nokposa BHM3 [10].

PacyeTbl nef0BON Harpy3Kku Ha NpoeKTUpy-
emyto nnatchopmy BbINMONHEHbI NPUMEHUTENb-
HO K pas/MyYHbIM yrnam HaKIoHa KOHUYECKOW
4acTu K ropu3oHTanbHol nnockoctu. Jlegosas
Harpyska Ha KOHUYeCKWUin nefopes npu paspy-
WEeHWUN NONA POBHOrO NbAa M3rMbom onpese-
NAETCA B COOTBETCTBUM C npasunamu PC [11].
Pe3ynbTatbl pacyeTa npejctaBneHbl Ha puc.6.

AHanu3 nonyyeHHbIX rpacMKOB MO3BONSA-
eT BbI6pPaTh YroN HaKAOHA KOHYCHOM 4actu K
rOpU30OHTaNbHOM MAOCKOCTM 6au3kuMii K 30°.
Harpy3sku Ha SKOpHYI CUCTEMY YAepaHus,
B MepByld o4yepedb Bbi3BaHHble rN06GanbHON
rOPW30HTaIbHOW Harpy3Koi, B 3TOM Ciyyae
BO3pacTaloT HEe3HAUYWUTENbHO MO CPABHEHUKO
C Yyrnom KoHycHoctu B 20° a 6onblunit yron
yBeNNYMBAET OTBECHOCTb KOHYCHOW 4acTu, 4YTo
CHUKAET BO3MOXHOCTb HaNoON3aHUANR NeAsHbIX
06/10MKOB Ha nanyoby.

OnpepenuB yron KoHycHoctv B 30°, fanee
pacuyer Begetcs metogom noabopa Hanbonb-
wero AMameTpa no BaTepuHWUM, NPU KOTOPOM
HarpysKu oT pacyeTHbIX NefsHbIx 06pa3oBaHmii
He NPEeBOCXOAAT NPUHATON PACYETHON Harpys-
K1 Ha AKOpHY cuctemy yaepxanus (60 MH,
puc. 4).

Ino6anbHas HarpysKa oT TOpoCUCTbIX 06pa-
30BaHWIn onpefeneHa B COOTBETCTBUM C NpaBu-
namu PC [11]. Pe3ynbTaThl pacyeTa npegcraBne-
Hbl Ha puc. 7.

Harpyaua, MH
100,0 7

AHanu3 npuBepeHHoro rpaduka noka-
3bIBAET, YTO MAKCMMAsbHO AOMYCTUMbIA Ana-
meTp nnatdopmbl TUna BUOY no BatepauHum
paseH 80 m (puc. 7). Mpu panbHeiwem ero
YBENIMYEHUN CUCTEMA YyAepXKaHUs naathopmbl
He obecneynBaeT HagewHoW M 6GesonacHon
3Kcnayatauun. [lnametp HMKEPacnonomeH-
HOM LUAUHAPWNYECKON 4acTU MOXHO NMPUHATH
0,8(le)=64M, paccTosHue oT UMANHAPUYECKON
4actu 0 BaTepNHUM OKONO 5 m, ocaaky 30 M,
yto 60NbLIE OCAAKM KUNEN TOPOCOB U UX 06-
NOMKMW, KaK npeznonaraetcsa, He nonagyTt nog
nHULWe nnathopmbl.

HaagoaHbIn 6opT nnathopmbl onpesenset-
ca cornacHo [11]. U3 npuBeseHHbIX HUxe dop-
MY/ NPUHUMAETCA Hanbonbliee 3HAYEHME:

H,=0,6h,+A, +1,5;
H,=B,,,+1,2(D/A,, )% h
H,=4h

+1,5;

100
ruflOO+A100+O’5'
rae: h50 — BbICOTa BOJIHbI, BO3MOXHaA 1 pa3 B 50 ner,
npuHaTo h, = 18,4 m;
Ao M Ay — MaKCUManbHble amMNIUTYAbl U3MEHeHUs
YPOBHA MOpsA, BO3MOXHble 1 pa3 B 100 u 50 ner, B pac-
yetax npuHaATo A, =1,044 m;
h,, — BbICOTa BOMHbI, BO3MOXHaA 1 pa3 B 100 ner, B
pacuetax npuHsTo h, = 20,7 m;
Ao — AMHA BONHbI, BO3MOXHaA 1 pa3 B 100 ner, B pac-
yeTax NPUHATO Am= 426 m;
D — nonepeyHblil pa3mep naatopmbl Ha ypoBHe Ba-
TepanHuu, D =80 m;
h 100 — TONLLMHA HACNOEHHOTO N1bAA, BO3MOXHas 1 pa3
B 100 ner, B pacyetax npuHATO h_ =3 m.

Mpy  nonyyYeHHbIX 3HaYeHUAX (H1==13,6;
H,=18,9; H3=13,5), BblCOTa HafBOAHOro GopTa
NpUHUMaeTca paBHomn 19 m.

Mo npeasaputenbHbiMm OUEeHKam, He-
obxogumas naowagb ANA  pasmelleHus
60 MH_

20,0
80,0

70,0

Puc. 5 — Jledocmolikaa nnamegopma muna BUOY [4]

MH

—#— Fx — ropW3oHTanLHan Harpysxa

—®— [z — BepTUKanLHas HarpysKa

50 60 70 80 90 100 110 120

Auamearp naarhiopmisl O BATERAKHAK, M

Puc. 7 — 3asucumocms 1e008bix HA2Py30k om duamempa naamegopmbi

110 Lt

80 -

- ,(]-E-

64 -

10" 20" 30" 40° 50"

Yron HaKNOHA KHOHWYECHOM YacTh K FOpH3OHTaJ’IbH0§’1 NNOCHOCTH, rpag
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TEXHONOTMYECKOro KOMMJEeKca OLeHMBaeTcs
B 9600 m2. lpu pacnonoxeHuu 3toro obopy-
[OBaHWA Ha [ABYX TEXHONOrMYeckux nanybax
notpebyercs 4800 m2 [ns obecnedyenus 6eso-
MacHOro pacrnonoXeHus XNNoro Moayns, 3Hep-
reTMYecKoil YCTaHOBKM U npoyero o6opyaosa-
HUA Heobxoaumas nnowanb nanybbl COCTaBUT
oKkono 7000 M2, COOTBETCTBEHHO, AMAMETP MO
nany6e coctaBut okono 100 m. C yyeTom Heob-
XOAMMBIX KOHCTPYKLMI KOpnyca NpvHUMaem
D,»,=110m (puc.8).

Utoru

BbinonHeHbl nccnefoBaHnA NPUHLUNNANBHOTO
BMAA MOPCKOW Nnathopmbl LUAUHLPUYECKOW
cdopMmbl  KOpnyca U onpeaeneHbl 3HayeHusA
OrpaHnyMBaloLMNX KOMMNOHEHT.

BbiBOAbI

Ha OCHOBaHUWM BbIMONHEHHbIX UCCAEe[0BAHNIA
MOXHO KOHCTaTMpOoBaTb, YTO TEXHONOTMYECKNe
nnardopmbl Tuna BUOY moryT GbiTb Npu3HaHBbI
NPUrogHbIMK ANA KPYrNOrOAUYHOW 3KcnayaTta-
UMM Ha rny6OKOBOAHBIX MECTOPOXAEHUAX 3a-
mep3anwmnx mopen. OCHOBHOW AMMUTUPYOLLEN
KOMMOHEHTOW 3KCMayaTauMoOHHOW nnatdop-
Mbl fiBAfieTCA cucTema yaepxaHusa. C yyeTom
BbllIECKa3aHHOTo, Bce e Ans obecneyeHus

ENGLISH

Ge3onacHoii 3KcnayatauuM pexKomeHayeTcs,
ytobbl nnathopma MMena BO3MOXKHOCTb OTCO-
eIMHEHNA OT AKOPHOWN CUCTEMbI YAEpPKaHUs, B
C/yyae BO3AENCTBUA HA HEe KPUTUYHbIX Nneas-
HbIX 006pa30BaHMil, Harpy3Ka OT KOTOPbIX Npe-
BbILWAET AONYCTUMYIO.
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Abstract

The article analyzes operational capability
of oil- and gas-producing and drilling
platforms and the platform BUOY-type,
feature of hulls forms for different
environmental conditions to the creation
of technological platforms of this type.
Additionally, the article presents the
study’s results of using such floating
structures in freezing seas, which include
the identification of the limiting component,
for example an estimate of the parameters
limiting values.
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llepcneKTuBLI NpUpoOCTa 3aNacoB
HedTH B PT 3a cyeT OTKpbITUA
BO3BPATHbIX FOPM3OHTOB B
KOCbBMHCKO-PafaeBCKUX

KnuHopopmax

B.B. EmenbsHoB
3aM. Ha4yaslbHWKa reosiorn4eckoro omenal

zgeo_pn@tatneft.ru

HIAY «MNpukamHedTb» OAO «TaTHEDTb»,
Enabyra, Poccus

B cratbe paccmoTpeHa
BO3MOXHOCTb OCYLLEeCTBJIEHUA
npupocTa 3anacoB HedpTu

Ha y)Ke pa3pabaTbiBaeMbiX
MEeCTOPOXKAEHMNAX I0r0-BOCTOYHOM
yactu CeBepo-TaTtapckoro

CBOJAA 3a cyeT 3aexen Heptu

B KOCbBUHCKOM FOpPU30HTE
BU3ENCKOro ApyCca HUXKHero
kap6oHa. B ctaTbe npusogurcs
npeaBapuTesibHasA oL eHKa
MUHMMANbHOIO NpUpocTa
3anacoB U pacyeT IKOHOMUYECKOM
3¢ deKkTUBHOCTU OT NnepeBoja
5-TU CKBaXXUH, OCYLLECTBUBLUMX
NoJIHY10 BbIpaboTKy HedpTH U3
TUMAHCKOT0 rOpM30HTa, Ha
Ao6biuy HedTn U3 3anexen
KOCbBUHCKOIO rOPU3OHTa.

Matepuanbl u meToabl
AHanuTMYecKoe nccneaoBaHme Ha
0oCHoBe AaHHbIX TMC 1 reoxnmmyecknx
nccnefoBaHun Hedten.

Kniouesble cnosa

Kamcko-KuHenbckas cuctema nporn6os
(KKCI), HedTb, Murpayus, KnmHohopmbl,
HEAHTUKMHANbHbIE IOBYILKM, KOCbBUHCKUI
rOPM30HT, FEOXMMUYECKIE NCCNe0BAHUA

Ha paHHbIi MOMEHT B CBA3M C WUCTOLLEHM-
€M 3anacoB TaK Ha3blBaeMoN «Nerkon» HedTw,
OAO «TatHedTb» BKNagbiBaeT bonbline cpepn-
CTBa B pa3paboTKy 3a/exen C HeTpaAMLMOHHbI-
MU KONNEKTOPaMU U TPyAHOM3BNEKaeMbIMU 3a-
nacamu, B TOM yncne 6UTyMoB. B cBA3U € 3TUM
OJHOI U3 aKTyanbHbIX 3aAay Ha CEroAHALIHUN
AeHb ABNAETCA yBeNMYeHWe pecypcHoi 6asbl
M NPWMpPOCT 3anacoB YrneBOAOPOAHOIO ChipbA
Ha yxe pa3pabarTbiBaeMbIX MeCTOPOMAEHUAX.
Llenbio aaHHOM paboTbl ABNAETCA MOWUCK 3aKO-
HOMEepHOCTel U OTBETOB HA BOMpPOChl 06paso-
BaHWA W pacnpocTpaHeHus 3anexein HedTw
€NXOBCKOro ropu3oHTa B npesaenax Kamcko-Ku-
HenbCKoW cucTembl nporn6os (KKCM).

O6beKTom uccneaoBaHuit  noapobHoro
aHanv3a Mocnyxuna Tepputopus fesTeNbHO-
ctn HIFAY «MpukamHedTb», pacnonoxeHHas
Ha cesepo-BocToKe Pecnybnuku TaTapcraH,
MECTOPOXAEHUSA, MPUYPOYEHHbIE K CTPYKTYpe
Il nopapka — [epBomancKko-boHAWKCKOMY
Basy BOCTOYHOIO CK/IOHA CEBEPHOW BEPLUUHDI
Tatapckoro csoga. Boibop obbekta uccneno-
BaHUA 00yCNOBNEH TEM, YTO OCHOBHAsA J00bIYa
HIAY «MNpukamHedTb», @ UMeHHO 72,5% Bcen
06bITON HedTH, NPUXOANUTCA HA MECTOPOXAe-
HUA, HAXoAAWMeCs B JAHHOM pervoHe.

0aHO U3 Haubonee WMHTEPECHbIX MECTO-
pPOXAEHWUA, MNpUypoYeHHbIX K [lepBomain-
cKo-boHpalockomy Bany, — [lepBomalickoe,
oTHOCALLeecA K uyucny crapenwunx no HIAY,
BBE/lEHHOe B pa3paboTky ewe B 1962 1. 1 B Ha-
cTosillee BpEMA HaxoAAleecs Ha NO3AHEN cTa-
Ann pa3paboTku ¢ BbipaboTaHHOCTbIO B 92,2%
OT HavanbHbIX M3BNeKaembix 3anacos (HU3).
OcHOBHbIM 06bEKTOM HethTeao6bIYM ABAAIOTCA
KbIHOBCKO-NALWWINCKNE OTNOXEHUS BEPXHETO
neBoHa. Bo3BpaTHbIX Bblluenexaliux ropusoH-
TOB Ha MeCTOpOXAeHWUU HeT. MecTopoxaeHue
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npuypoYeHo K 0cCeBoil M GOPTOBON YacTam
KKCT.

®PuKcnpoBanuch cnepbl v NpU3HaKu HedTe-
HOCHOCTU B €11X0BO-PajiaeBCKOM KOMMJeKCe.
TaKkum 06pa3om, eNxX0BCKUI 1 pPafaeBCKMil ro-
PU30HTbI ABAAIOTCA NEPCMNEKTUBHBIMU 06beKTa-
MU 48 NpupocTa 3anacoB Ha [lepBomancKom
MeCTOPOXAEHUN. ENXOBCKWI FOPU3OHT B reono-
rMYECKOM paspese NPUypoYeH K OTNOXEHUSM
HUXHero KapboHa.

MHTepec K npobneme nepcnekTue Hedre-
HOCHOCTU NOPOA €NXOBCKOr0 ropM3oHTa B npe-
aenax KKCIM Bo3HuK 6onee 40 neT Tomy Hasag, B
YacTHOCTM el 3aHMmanucb B.W. Tpoenonbckuin
1 3.3. bagamwuH 1 ap. [1, 2], No MHEHMIO KOTO-
pbix hopmMMpoBaHUe 3anexen B TePPUTEHHbIX
OT/IOEHUAX HUXHero KapboHa morno 6biTb
CBA3aHO C 06pa3oBaHMEM «Bpe30B». TaKiKe
UMW He WCKAYanacb M BOCXOAALLAf BepTu-
KanbHasa murpauuns Hedu.

0co60ro BHMMAHUA 3acnyKUBaeT CTPYK-
TypHO-Mopdonornyeckne 0co6eHHOCTH eNnxoB-
CKOrO rOpM30HTa M XapakTep pacnpocTpaHe-
HWSA B HEM NPOMbILWEHHON HedTeHocHocTH. C
3TON Lenblo Ha cCKBaxuHe N2689, HaxoasAllen-
CA B LEHTpanbHOM M 4actu [epBOMANCKOro
MECTOpOXAeHus, 6binu npoBefeHbl UcCNeno-
BaHua metogamu WUMH, C/O-kapoTax, C Lenbto
onpeneneHns HedTeHaCblUEHHbIX WHTepBa-
noB. ViccnepoBaHuna nokasanu, 4to Ha AaHHOM
TMNCOMeTpUYeckn 6onee BbLICOKOM yyacTKe
CTPYKTYpbl  MAACTbI-KONNEKTOPbI  €1XOBCKOTO
ropu3oHTa He UMEIDT Jaxe cnefoB HedTH, He-
CMOTPA Ha TO, YTO CKBaMMWHbl, Haxoaalmecs
Ha 6onee HU3KMX abCONIOTHBIX OTMETKAX, Aanu
NpUTOK HedTw.

Ha ocHOBaHMW BbINONHEHHbIX WCCNeao-
BaHUA 6blna MOCTPOEHA reonormyecKas Mo-
aenb (puc. 1) u 6bIn cienaH npeaBapuTeNbHbIRA

.,_':F?JF?S 4
.

[epcnekTueHble 00bLEKThI

\

Puc. 1 — leonozuyeckan modenb kKuHOGopmHo20 cmpoeHus [lepsomatickoll 3anexcu



BbIBOJ, O TOM, YTO NPUYPOYEHHBIE K €1XOBCKOMY
FOPU30OHTY HedTAHbIE 3aNexun COCPeAOTOYEHbI
Haj KpaeBbIMU 4acTAMU AEBOHCKMX 3anexe,
KOTOpble B CBOI O4Yepefb MPUypoYeHbl K oce-
BbIM W BHYTPeHHUM 6opToBbIM YacTam KKCI, To
eCTb B 30HE Haubonbllei Npesnonaraemoin Tek-
TOHMYECKON aKTUBHOCTU. ITOT BbIBOJA, BO-Nep-
BbIX, yKa3blBa€T Ha BO3MOXHOCTb Pa3BUTUA KNK-
HO(OPMEHHBIX,  CTPYKTYPHO-IUTONOFUYECKUX,
NTONOro-cTpaTurpaduyeckux NoBylleK B 30HaxX
6opToBbix yacten KKCMN. [6]

BoinonHeHubin B HIAY «lpukamHedTb»
nepecMoTp MMEIOLLeroca KapoTa)HOro Ma-
Tepuana Mno3BONUA BbIABUTb B €/XOBCKOM
rOpPU30HTe MepcrneKTUBHblE MNOTeHLMaNnbHble
o6bekTbl B 6opToBOi 30He KKCII, Takke n Ha
Tepputopun Komaposckoro n KyHTy3nuHcKoro
MeCTOPOXAEHUN.

[na onpepeneHns WCTOYHWKA YrneBopjo-
POAOB MPOBOAUAMCL CMeunanbHble reoxu-
MUYecKMe wnccnefoBaHua HedTel W3 enxoBs-
ckoro (ckB. N2 1469) u tumaHckoro (ckB. N
1391) ropu3oHTOB, a Takke HehTU TUMAHCKO-
ro ropusoHta u3 cke. N® 890 Komaposckoro
MeCTOPOXAEHUA.

FeoxMMMUYecKue nccnesoBaHuns Obinn Bbl-
nofHeHbl B nabopaTopun reoxMmmumu roprymnx
nckonaembix Kaeapbl reonornn HedT 1 rasa
Ka3saHckoro (cepepanbHOro yHuBepcwuTeTa.
B ocHoBy pa6oT 6bina nonoxeHa MeToAMKa,
1Cnonb3oBaHHaA paHee ANA COMOCTaBiAeHUA
6romapKepHbIX napameTpoB HetbTen u op-
raHu4yeckoro Beuecrtsa nopog [3, 4, 5]. Mpu
aHanMse WCNonb3oBaNUCb napameTpbl, Mo-
Ny4YeHHble MO pe3ynbTaTam rasoXWAKOCTHON
Xxpomatorpacuu: OTHOCUTeNbHOe pacnpeje-
neHune H-ankavos, N/H-C17 n ®/H-C18, K1 n K2
— rokasaTenu 3penocTu, a TakiKe cheaywoume
KO3 UUMEHTbI, paccynTaHHble MO AaHHbIM
Xpomartomacc cnektpomerpuu: GAM/HOP, DIA/
DIA REG,STER/PENT, C19-C30, C21-C22, Ts/
(Ts+Tm), C31HSR, C32HSR, MOR/MOR+HOP,
C29SSR, C29BBAA.

Pe3ynbtatbl reoxMmmyeckux uccnegoBa-
HW, MOKasanu, 4to HedTW eNXOBCKOro U TU-
MaHCKOro rOpU3OHTOB BECbMa MOXOXW MeXAy
co60W 1 MMEeIT OANH UCTOYHUK reHepalumn. 06
3TOM roBOPAT O0COBEHHOCTU pacnpefeneHus
HOPManbHbIX ankaHoB B HedTAX, UX rpynno-
BOrO COCTaBa, YpOBHA TepmMalbHOW 3penoctun
M XapaKrepa COOTHOLWEHWUA 6GUOMapKepHbIX
napameTpos.

AHanu3 BbILWEN30KEHHOTO NO3BONAET KOH-
CTaTMpoBaTh NEPCNEKTUBHOCTb Noucka HedTA-
HbIX 3aNnexen B eNXOBCKOM rOpPW30HTe Ha Tep-
putopuu paspabarbiBaembix MECTOPOMAEHUI
HedTu B Npesenax Nepomaicko-boHAKCKOro
Bana. [naHvpyemble reonoro-pasBefoyHble me-
PONPUATUSA AOMKHbI BKNOYATb, B NEPBY0 oye-
peAb, WCCNefOBaHMe KepHa, reoxXxMmuyeckue
nccnenoBanns HedTen M OpraHNYecKoro Be-
LecTsa NopoA-A0MaHUKUTOB, NEPeCMOTp U ne-
penHTepnpeTaunto AaHHbix F’NMC B uHTEpBane ot
TUMaHCKUX [0 €IXOBCKMX OTA0XEHUIA (MOCKONb-
Ky Hanuyme NpoMblLUNIEeHHbIX CKONAEHWIA HedTu
BO3MOXHO TaKe U B KapboHaTHbIX OTNOXKEHH-
AX (hpaHCKOro u haMeHCKoro spycos), cneuu-
anbHble reoduanyeckne wnccnefoBaHWsa ana
u3yyeHne GNOKOBOW CTPYKTYpbl dyHAAMeHTa U
0CaZl04HON TOALWM W BbIABNEHUA 30H Pa3NomoB
1 nyTell BO3MOXHOW BEPTUKANbHON MUrpaLum
HedTu. ToNbKO N0 CambiM CKPOMHBIM NojcYeTam
MWHUMaNbHBIA NPUPOCT U3BNEKAEMbIX 3anacoB
HedTV No eNXOBCKOMY FrOPU30HTY MOXET COoCTa-
BUTb 1,5-2 MAH T.

N2n/n WcxoaHble AaHHble ANs pacyera Ea. usm. Mocne

1 Konunyectso cKBaxuH CKB. 5

2 KPC ThiC. py6. 2000,0

3 Ycnyru npokata o6opyaoBaHus ThiC. py6. 293,8
- CK-6 ThiC. py6. 110,3
— HKT ThiC. py6. 97,6
— WraHrm ThiC. py6. 74,5
—WrH ThiC. py6. 11,4

4 MpupocT fo6blun HedTun TH / cyT 5,00

5 LieHa HedTn py6./T 9703,0

6 YcnoBHO-NepeMeHHble 3aTpathl Ha Ao6bivy HehT  py6./T 175,8

7 Craska HAMW py6./T 4971,2

8 Hopma gucKoHTMpOBaHUA % 10,0

9 Hanor Ha npu6binb % 20,0
Tab. 1 — TexHUKO-3KOHOMUYeckoe 060CcHOBaHue nepexoda Ha dobbIvy He¢pmu

U3 KOCbBUHCKO20 20pU30HmMa. MicxoO0Hble OaHHble 0418 pacyema.

N2 n/n NMoka3satenu Ea. usm. 1rop
MHBeCcTMLMOHHAsA eATeNbHOCTb

1 Kan.BnoxeHus: ThiC. pyb6.

OnepauuoHHasn AeATeNbHOCTb

2 [on. gobbiya HedTK T 9125

3 YBenunyeHue 3atpart Ha npokart o6opyaoBaHNs ThiC. pyb6. 1469

4 KPC ThiC. py6. 10 000

5 BbipyuKa oT peanusauuu gon. 4obbiun ThiC. py6. 88 540

6 YcnoBHO-NepeMeHHble 3aTpaThl Ha f06bluy HedT  TbiC. py6. 1604

7 HAMW ThiC. py6. 45362

8 Banosas npubbinb ThiC. py6. 30 105

9 Hanor Ha nmywiecrso TbiC. py6.

10 Hanoroo6naraemas npu6bins TbiC. pyo6. 30105

1 Hanor Ha npubbinb ThiC. py6. 6021

12 Yucras npubbinb TbiC. pyo. 24 084

13 MOTOK HanUYHOCTU ThiC. py6. 24084

14 KoadduumneHT sUcCKOHTMPOBaHMs ThiC. py6. 1,000

15 [NCKOHTMPOBaHHOE canbao TbiC. py6. 24 084

16 YWCTbIN LOXOA ANCKOHTUPOBAHHbIA HAKOMNEHHbIA  ThiC. pY6. 24084

17 Y1 3a CPOK MOHUTOPUHTA ThiC. py6. 24084

18 [INCKOHTNPOBaHHbIN CPOK OKYNaeMoCTH rog MeHee
C MOMeHTa (PMHAHCMPOBaHMA 1ropa

19 MpuTokK ThiC. pyo. 88 540

20 [PUTOKM AUCKOHTUPOBAHHbIE ThiC. py6. 88 540

21 OTTOKM ThiC. pyo. 64 456

22 OTTOKM UCKOHTUPOBAHHbIE ThiC. py6. 64 456

23 NHaeKc fOXOAHOCTN AUCKOHTUPOBAHHbIN 1,37
Tab. 2 — TexHUKO-3KOHOMUYeckoe 060CHOBaHUe nepexoda Ha 006bI4y Hepmu

U3 KOCbBUHCKO20 20pu3oHma. Pacuem 3¢pcpekmusHocmu
WUTtorm C TOYKM 3pEHUA MOWCKa HOBbIX OOBEKTOB ANs

CornacHo BbIMONHEHHbIM pacyeTam nNpubansu-
TENbHbIN YUCTbIA AUCKOHTUPOBAHHBIW JOXOA OT
BBOJA MATU CKBAXWUH COCTABUT NopsaKa 24 MiH
py6. B roa.

BbiBoab!
Bce 370 no3BonsieT cuMTaTh KOCbBUHCKO-paja-
€BCKME OT/IIOXKEHUA BecbMa NEePCNeKTUBHbIMM

yBeNWYEeHNUs pecypcHoi 6a3bl BU3ECKOro Tep-
pUreHHOro KoMmMneKca Ha pa3pabartbiBaembix
HedTAHbIX MecTopoxaeHua HIAY «Mpukam-
HedbTb» OAO «TaTHedTb». YuWTbiBas, YTO AaH-
Hble MECTOPOX/AEHUA N NePCNeKTUBHbIE A1 MO-
MCKA y4acTKU pa3bypeHbl 4OCTATOYHO MAOTHOW
CETKOW CKBAXWH Ha TEPPUTEHHbIN JeBOH U UMe-
etcs 6onblwoi hoHA CKBaMMH, 0b6ecneynsLInX
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NoJHyl0 BbIPabOTKY AEBOHCKMX 3anacoB Hed-
T, NOSBUTCA BO3MOXHOCTb 6€3 CyLLeCTBeHHbIX
3aTpar, NPOM3BECTM Nepexoj Ha Bblluenema-

HedTEeHOCHOCTU NOPOA eNXOBCKOTO
ropusoHTa B npornbax Kamcko-KuHenbckoin
cucTeMbl Ha Tepputopuu Tatapuu //

noucka, passeaku 1 paspabortku
mecTopoxaeHuii // HedTaHoe xo3aiicTBo.
2013.N27.C.72-75.
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Abstract
The article discusses the possibility
of growth of oil reserves in existing

fields on the late stage of development.

Increase of the reserves is possible
due to new oil deposits in Kosvinsky
horizon of Lower Carboniferous in the
south-eastern part of the North-Tatar
arch. The article provides a preliminary
assessment of the minimum reserves
growth and economic efficiency
calculation of changes and shifts of
production facilities on 5 wells. The
object of changes is production wells,
which are fully developed oil deposits
in the Middle Devonian Timan horizon.
These wells should begin production of
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Ucnosb30BaHMe reoiornyeckom
mozenu u nogcyera 3anacos

npu NpOeKTUPOBAHUN BAPUAHTOB
ruapopaspbiBa nnacra

A.®. Cachapos
NHXeHep!

safarov@tatnipi.ru

TatHUNMWHedTb OAO «TaTHedTby,
Bbyrynbma, Poccus

B cTatbe npoBefeH aHanus

M AaHbl peKOMeHAaLuuu no
NpoBeAEeHUI0 KNCJIOTHOTO
ruapopaspbiBa niaacra B
Kap6OHATHbIX OTNOXKEHNAX
6alKupcKoro apyca
KaMeHHOYT0/IbHOW CUCTEMbI.

B Kap6OHaTHbIX OTJIOXKEHUAX
oTMeYaeTcA ecTecTBeHHas
TPeLHOBATOCTb, YTO YCJIOXKHACT
paspaboTKky 3anexei. B atoii
CBA3M UCNONb30BAH aHaNu3

no xapaKTepy pacnpegefeHus
TPeLwH Ha OCHOBE KOMNEKCHOMW
MHTepnpeTayuu maTepmanos
a3pOKOCMOreoioru4ecKux,
MOpPdOCTPYKTYPHbIX
nccneaoBaHui, reopusnyecknx
nccnesoBaHUM CKBaXKUH,
nocrpoeHa 3D reonoruyeckas
mozaesb U NOCYUTaHbI
0CTaTOYHble U3BJIeKaeMble
3anacbl HedpTh yyacTKa pabor.

Matepuanbl u meToabl

3D reonornyeckas mojenb, nogcyer
OCTaTOYHbIX N3BNEKaeMblx 3anNacoB

Ha reonornyecKon moaenu,
23pPOKOCMOreonornyeckmne ccneaoBaHus,
MOP(OCTPYKTYpHbIE UCCNeA0BaHNA,
MHTepnpeTayms AaHHbIX reon3nyecKmnx
1ccneaoBaHN CKBaXWUH, 3KOHOMUYECKas
OLeHKa npeanaraemblx MeponpuaTui.

KnioyeBble cnoBa

TMAPOpPa3pbIB NNacTa, reonornyeckasn
MO/ €/b, eCTeCTBEHHAs TPELMHOBATOCTb,
noAcYeT 3anacos

B cBA3M € TeM, YTO OCTATOYHble KOHAWULM-
OHHble 3anacbl HedTW B MecYaHbIX KONNEKTOpax
HedTAHbIX MeCTOPOXAEHUI TaTapcTaHa umeioT
TeHaeHUMO K cnagy, Bce 6onee Bo3pacraer
ponb Aobblun HedTw, 3aneraiowein B Kap6o-
HaTHbIX Konnektopax. CnepoBartenbHo, nepej
komnaHuen OAO «TaTHetTb» OCTPO CTOMT NPO-
671emMa NOBbIWEHNUA TEKYWEN N KOHEYHOW He-
thTeoTaaun Kap6oHaTHbIX pe3epByapos.

Ocobbiin BONPOC, KOTOPbIA CYLLECTBYET npu
pa3paboTke KapboHATHbIX KONNEKTOPOB — Tpe-
WMHOBATOCTb. Ha Haw B3rnsg, OAHUM K3 Hanbo-
Nlee COBPEMEHHbIX M NepCrneKTUBHbIX MEeTOA0B
U3y4YeHus TPewmHOBaTOCTH B KapOOHATHBIX KOJI-
nektopax — 3D ceilcmopa3BefoyHbie paboThbl.

OfHaKo cyllecTByeT 4acTo BCTpevyaemas
CUTyaLma — OTCYTCTBME BbICOKOpPa3peLlatoLien
TPeXMepHOW CeNCMUKM. ABTOPbI CTONKHYINCH C
[aHHOM npobnemoii npu BbINONHEHUU PaboTbI
no 060CHOBAHMIO NPOBEAEHUA TEXHONOTUMN KUC-
notHoro ruapopaspsbisa nnacta (KMPM) ¢ npume-
HEHMEM NeHHbIX U Fa3npPOBaHHbIX XUAKOCTEN Ha
GalWwKnpcKuit apyc B ckBawmHe N29304I Neaw-
KMHO-Mano-CynbY4nMHCKOro MeCTOpPOXAeHMA.

B xopne o6ocHOBaHMA 6bina npusneveHa
MaKcuManbHas uHbopmMauua: NoCTpoeHa CeK-
TopHas 3D reonorunyeckaa mogenb, noacyuTa-
Hbl OCTATOYHble W3B/EKaeMble 3amnachbl y4yacT-
Ka, NpoaHanu3MpoBaHa paboTa OKpyMKawLmUx
CKBA¥MWH, M3yyeHa pabota [1] no xapakrtepy
pacnpefeneHus TPeLMHOBATOCTH GaLUKUPCKNUX
OT/I0XKEHWI Ha 0CHOBE KOMMNEKCHOW MHTepnpe-
TauumM matepuanos a3pOKOCMOreonornyeckumx,
MOP@OCTPYKTYPHbIX UCCNEJ0BAHUA.

CkBaxwuHa N29304T npobypeHa B HUKHIOW0
YacTb niacta GAWKMPCKOro Apyca C BOCXOAA-
wmum npocunem (puc. 1). bonbluas Yyactb ropu-
30HTaNnbHOro cteona (MHTepsan 1140-1220 m),
COrnacHo reojorMYeckon mogenu, npowna no
YYaCTKY C OTCYTCTBMEM KONNEKTOPOB U B 30HE C
CUCTEMOM OTKPLITBIX TpewwuH (puc. 2). B uHtep-
Base CKBamuHbl 1020-1140 m, no gaHHbIM TUC,
0TMEYaloTCs 3aneyeHHble 6UTYMOM KaBepHbI U1
B NOAYMHEHHOM BUJe 3aNeYeHHble TPeL/HbI.

Ha ocHoBaHMM npoBejeHHOro aHanusa,
nHctutyT «TatHUMWHedTb» pan cnepyowne

YOK 622.276

pekomeHgauuu HI4y:

1. NHcTuTyT «TaTHUMNWHEehTb» OTMeYaeT Bbi-
cokune pucku npu nposegernnmn KIPM B cKB.
N29304[ B BUAE NONyYeHNA He3aNNaHnpo-
BaHHOW NPOAYKLMUN.

2. PuCKu, BO-NepBbIX, CBA3aHbI C TeM, YTO ANMHA
TPEeLUMH OT HUXKHEro 0TBepCTUA MHTepBana
nepdopauum npu nposegeHun KIMPM moxer
ObITb 04Y€EHb CYLLECTBEHHOM 1 KOTOPAs MOXET
HUXHUM CBOMM KOHLLOM MPOXOAUTb Yepes
BOJOHOCHbIE NPONNACTKM (paccTosHne Ao
BHK coctaBnset o1 14,5 no 17,9 m).

3. Bo-BTOpbIX, €CTb PUCK, 4TO TpewuHbl KIPI
MOTYT COAMHUTLCA C eCTECTBEHHbIMMU
TpeLwmnHammn, KoTopble NPOXOAAT Yepe3 BOJO-
HOCHble NNacTbl 6aKMPCKNUX OTNOKEHUIA.

4. CkBaxuHa N29304[, no faHHbIM KOMMIEKC-
HOI UHTepnpeTaLMn matepmanos a3poKoc-
MOreoNornyecknx u MophoCTpyKTYPHbIX
1ccnefoBaHuii, npobypeHa B 30HE MaKCH-
MasibHOW MPOrHO3HOW TPELWNHOBATOCTH.

5. B cnyyae oTCYTCTBUA APYrUX CKBaXWH-
KaHAMAATOB NOA NAaHUpyeMmyo
onepawuio, PEKOMEHA0BaHO NpoBeAeHne
manoobbemHoro OM3 B CKBaMMHe
N°9304[ B untepsane 1020-1140 m. B
naHHOM nHTepBane (puc.2) otmevaercs
MaKCKHManbHbI KOHTAKT C KONNeKTopamu,
NPUCYTCTBYIOT 3a/1€4EHHbIE BUTYMOM
KaBepHbl U B MOJYNHEHHOM BUAE
3aeyeHHble TpeluHbl. B nHTepeane
1140-1220 m no gaHHbiM TMC Habnogaetcs
CUCTEMA OTKPBITbIX TPELLYMH, KOTOpble
CBOMM KOHLLOM MOTYT MPOXOAUTb Yepes
BOAOHOCHbIE MPOMNACTKN UK COEANHATBLCA
C CUCTEMOMN TPELLMHON, KOTOPblE CBOMMMU
KOpHAMM nepecekatoT 30Hy BHK.

B paGoTte Gbina nNpoBefeHa 3KOHOMMYe-
CKaf OUEeHKa npepnaraemblx peKOMeHAauui.
[MCKOHTVPOBaHHbIA NOTOK AEHEXHOW Hanuu-
HOCTW B pac4yeTHOM nepuoje CocTaBuT 6,9 MiH
pyb6nein.

Mo cdakty, B oKkTA6pe 2013 r. Ha CKBaXUHe
N29304I HIY npoussenu MneHHO-KUCNOTHOE
OMN3 B nHtepsane 1140-1220 m ropusoHTanb-
HOro CTBOMAa C WCMO/Mb30BaHWEM CONAHOM
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Puc. 1 — leonoeudeckull npoguns yepes ckgaxcuHy N°9304I



KucnoTbl B 06beme 36 m? neHoobpasoBarens
C Temnom 3akayku 0,3 M?>/MWH Npu Hayanb-
HOM [aBneHue 3akauyku 25 aTm, KOHeyHoe
[laBfeHne 3aKkayku coctaBuno 50 atm. Yepes
2 4y faBNeHue B CKBAXMWHE COXPaHANOChb U Co-
ctaBuno 80 aTMm. 3aTemM CKBaXMWHy OCBOMUAU
cBabupoBaHuem B o6beme 79 M> 1 noayuunu B
NpoAyKUMM NNacToBylo BOAY yAeNbHbIM BECOM
1,161 r/cm?, pH-5,46, 06BoAHEHHOCTE — 100%.
Yepes mecAL NpoBenn nccnefoBaHne CKBaXu-
Hbl € ucnonb3osaHnem YITNC, no pesynstatam
KOTOPOro NPUTOK XUAKOCTV U3 UHTEPBANOB OT-
KpbITOro cTBona: 1125-1155 m (Boaa u HedTb);
1155-1180 m (HedTb); 1180-1202 m (Boga)
(pnc. 3). C momeHTa nNpoBeAeHUs onepayuu
NeHHO-KMCcNoTHOro OM3 1 Ha TeKYWMIA MOMEHT
(mai 2015rt.) ckBaxuHa paboTaet c febutom no
MUAKOCTN 26,4 T/cyT 1 99,9% 06BOAHEHHOCTH.

MonyyeHHbIN pe3ynbTaT NoKasan, YTo aHa-
nun3 uHctutyta «TatTHUMNWHedTb» noaTBEpAMA-
cA. BBuay Toro, 4to Ha TEKyL A MOMEHT CKBa-
*uHa N29304T ¢ TOUKM 3peHNsA IKOHOMUYECKOM
KaTeropuu sBaserca yobITOYHOW, npegnaratot-
CA cnefylolime peKoOMeHAaUNnm:

1. Ha rny6uHy 1140 m cnycTuTb HaayBHOM nakep.

2. OcBoUTbL CBabMpoBaHMeEM HaNaKepHyto
30HY B MHTEpBase OTKPbITOro cTBoNa
1020-1140 m.

3. B cnyyae Hannuusa nputoka HedTv no
pe3ynbTatam cBabMpoBaHWA B HaANaKepHOW
30He, CNYCTUTb BOAOHAbYXaloWni nakep Ha
ray6uHy 1140 m.

4. Mposectu OM3 ¢ 3aKayKoii Manoro o6bema
KWUCNOTbI B MHTEPBane ropn3oHTanbHOro
crsona 1020-1140 m.

Utorun

Ha ocHoBaHuM npoBefeHHOro aHanusa AaHbl
peKomeHAaLun no UHTepBany NpoBeAeHUs ru-
ApopaspbiBa niacta B rOPM30HTANbHOW YacTu
CKBaXWHbI. Mo pe3ynbtatam NpoBeAeHUs TU-
ApopaspbiBa, aBTOPCKUIA NOAXOA K onpepene-
HWI0 Haubonee noaxoasuiero uHtepsana IPI
JoKa3an cBot 3 PEKTUBHOCTD.

BbiBoab!

B xogme o060CHOBaHMA BapuaHta nposefe-
HUA TUapopaspbiBa nnacta B Kap6oHATHbLIX
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OTNOXEHUAX CNesyeT yuYWTbIBaTb MAKCUMainb-
HYl0  Feooro-NpoMbICNOBY0  MHGbOpMaLmio:
3D ceiicmuyeckune paboTbl, pesynbTatbl KOM-
NNEKCHOW WHTepnpetayuy MaTepuanoB as-
POKOCMOF€O00TMYECKNX, MOPQOCTPYKTYPHbIX
nccnenoBaHuin, Heobxoaumo ctpouts 3D reo-
NIOTUYECKYIO MOAENb U CYUTATb Ha Hel Benyu-
HY OCTATOYHbIX M3BNEKaeMbIX 3aNacoB y4yacTKa,
yuuTbiBaTh PaboTy OKPYHAIWMX CKBAMMH.
KpaitHe HeobX0AMMO NPOBOAUTL 3KOHOMUYE-
CKYI0 OLLEHKY npeanaraembix MeponpuaTuii.
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Abstract

In article the analysis was carried out and given
recommendations about conducting an acid
fracture treatment in carbonate deposits of the
carboniferous system Bashkir circle.

The natural jointing that noted in carbonate
deposits can be cause of complication during
production.

In this regard was used an analysis of nature
of cracks distribution based on interpretation
of combined materials which are aerospace
geological, morphostructural and geophysical
researches of wells, was designed the 3D
geological model and were counted residual
taken oil stocks of a site
of works.

References

. Mingazov M.N., Strizhenok A.A.,
Anoshina A.A., Zairov L.L. Kompleksnye
aerokosmogeologicheskie, morfostrukturnye
issledovaniya po utochneniyu

Materials and methods

3D geological model, calculation of residual
taken stocks on geological model, aerospace
geological researches, morphostructural
researches, interpretation of wells geophysical
researches data, an economic assessment of
offered actions.

Results

It were suggested recommendations about an
interval of conducting a HTF in horizontal part
of a well.

According results of conducted hydraulic
fracturing author's approach to definition of
the most suitable interval of HTF proved its
efficiency.

geologicheskogo stroeniya i izucheniyu
kharaktera rasprostraneniya treshchinovatosti
bashkirsko-vereyskikh otlozheniy Ivashkino-
Malo-Sul'chinskogo mestorozhdeniya
[Complex aerospace geological,

Conclusions

During rationalization of options for conducting
HTF in carbonate deposits it is necessary to
take account the maximum geological field
information — 3D seismic works, interpretation
of combined materials (aerospace geological
and morphostructural researches). Also it is
necessary to create 3D geological model and

to calculate on it the amount of pool's residual
taken stocks and to take into account the work of
nearby wells. Itis extremely necessary to carry
out an economic assessment of offered actions.

Keywords
layer hydraulic fracturing, geological model,
natural jointing, calculation of stocks

morphostructural researches to detailing of
geological structure and study of specialty
jointing extension of Bashkir-Vereiskian
deposits of lvashkino-Malo-Sulchinsk field].
Research work report. TatNIPIneft, 2011. 67 p.
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WUccnepoBanue Ha KepHe npouecca
BbITeCHEHUA HeTU Pa3NNYHbIMU
peareHTamu (BoAaoii, razom,
LWenoYblo U BOAOra3oBoil CMECbI0).
KepH, Ha KOTOpOM nNpoBOANIUCH
uccneaoBaHus, oTéupanca us
nnacra BH,_ Boctounoi Cubupu.

Matepuanbl 1 meToabl

0OCT 39-195-86 HedhTb. MeTo onpeaenexnuns
K03t duLmeHTa BbITeCHEHUA HeTH BOLO B
NnabopaTopHbIX YCAOBUAX.

KnioueBble cnosa
K03t DULMEHT BbITECHEHUS, HeMTb, KEPH,
3KCNEPUMEHT

3a nocnegHee pecATuneTve CyleCTBEH-
HO M3MeHWNacb CTPYKTypa 3anacoB HedTW Ha
mecTopoxaeHusx Poccuu, Bo3pactaet Aons
TpyAHOU3BNeKaembix 3anacoB. OHu TpebyioT
NPUMEHEHUA HOBbIX TEXHONOMMIA Pa3paboTKU.
OCHOBHbIM (haKTOPOM, OFpaHUMYMBAOWUM He-
bTeoTnavy, ABNAETCA MUKPOHEOAHOPOAHOCTb
MOPUCTO Mopofbl, KOTOPas B COYETAHWUU C
pasnnunem hu3nMYecKnx CBOWCTB BOAbl U Hed-
TW U CYLLEeCTBEHHbIM MeX(da3HbIM HaTAXeHneM
Mexay HUMK 0ByCnaBiMBaIOT BbICOKOE 3Haye-
HWe 0CcTaTOYHOW HedTeHachlLeHHOCTU. [laHHbIN
(aKTop MOXET ObITb CHUXEH NPUMEHEHWEM
B KayecTBe BLITECHAWOLWEro areHta rasa. [pu
KpWUTMYEeCKOM faBneHun ras Hanbonee addex-
TUBHO BbITeCHAET HedTb 13 NOPUCTON NOPOZAbI.
MNo3Tomy BbiTecHeHuWe HedTU rasom u Bojora-
30B0i cmecblo (BIMC) npeacraBnsiotcs Becbma
NepcneKkTUBHbLIMA MEeTOLaMK MOBbIWEHUA He-
¢dTeotgaun. OgHAKO NPUMEHEHWE UX B HACTO-
Allee BpeMs 3aTPyAHEHO HefOCTaTKamu cylie-
CTBYIOLLMX TEXHONOTMYECKMX PELIEHWI, A TaKKe
Manom 13y4eHHoCTbio 061acTh X NPUMEHEHUS.

C yenbto 6onee rnyboKOro M3yyeHus aaH-
HbIX METOAO0B aBTOPOM OblNM BbINONHEHbI Na-
60paTopHbIe IKCNEPUMEHTbI N0 ONpeAeneHuo
KoadhduumneHToB BbiTecHeHUs HedT (KBbIT)
Ha KepHe. [lns 31oro 6bina nogobpaHa Konnek-
uns obpasuos KepHa u3 nnacta BH, ,, (npouu-
uaemoctb 28-808 m/[l, OTKpbITas NOPUCTOCTb
12-17%), n3 KOTOpO#i 6bINK COCTaBNEHbI INHEN-
Hble MoZenu nnacta gnnHon 11-13 cm. Moaenwn
cocTaBisAncL U3 obpasyoe ¢ Hanbonee 61u13-
KUMKU PUNbTPALMOHHBIMU CBOWCTBAMU. TopLbl

YK 622.276

06pa3yoB KepHa BObiNM NNOTHO NPUTEPTHI APYT
K Apyry.

[nA COOTBETCTBUA YCIOBUIA MpPOBEAEHUSA
OMbITOB C MIACTOBbIMU YCIOBUAMMU 3D DHEKTUB-
HOe AaBfIEHME BO BCEX IKCMEPUMEHTAX NPUHU-
Manocb paBHbIM pasHuLEe TOPHOrO U MAacro-
BOrO faBNEeHW [N KaXaoro uccnefyemoro
nnacta. [lopoBoe AaBneHUe B OnbiTax CO3/aBa-
nocb 10 MMa. FropHoe aaBneHne B 3KCNePUMEH-
Te nofydyanu nytem cnoxeHus 3 eKTUBHOro
1 MOpPOBOro JaBneHuii. Temnepatypa npu npo-
BEAEHUW OMbITOB NO (GUNbTPALUM NOALEPHKM-
Banacb NOCTOAHHOM W Bbina paBHa NacToBOM
Temneparype ucciegyemoro obbekra (1ab. 1).

Takxe o4eHb 60/blIOE BHUMAHME NPK Nna-
HWPOBaHUM ONbITOB MO GUALTPALMUM YAENANOCH
co3aaHuio mogenen nnactoBbix nwougos. B
KayecTBe MOAENM NNactoBOro rasa MCMosib3o-
Ba/ICA CXaTblii ra3oobpasHbiii as3or. Moaens
nNacToBO BoAbl NpeacTasnsna coboi pactsop
XNOPUCTOro Hatpua B LI.I/ICTI/IﬂﬂVIpOBaHHOVI BoAe
C MUHepanu3auuen, COOTBETCTBYIOLWENR obLei
MUHepanu3alLmmn N1acToBoi BoAbl ANA Uccneay-
emoro nnacra. Baskoctb mogenu Bogbl U3Meps-
nacb Ha KanuanspHom BuUckosumetpe. Moaens
nNacToBo HedTn 6biNa NPUroTOBNEHA HA OCHO-
BE CKBAXMHHOM nNpo6bl HedTu. M1oTHOCTL Moae-
v HedTH U3Mepsanack Ha apeometpe. [ins nony-
YeHMsa 3afaHHON BA3KOCTU CKBAXWHHAA npoba
HedTn pasbaensanacb KepocuHom. Mopgenb
wenoyn npeacrasnsna coboit pactsop NaOH
(0,5 %) B moaenu nnactoeon soapl (285r/n).

3KCI'IepVIMEHTbI BbIMO/IHANNCL Ha YCTAaHOB-
Ke BbICOKOCKOPOCTHOM (hUNbTpaLuM Ha KepHe,

Mnact [Jasnenusa, MMa MnacTtoBasn Munepa- [MHamMu4ecKas BA3ZKOCTb
Temnepatypa, nusauua ¢IOUAOB B NNACTOBbIX
°C BOAbl, I/n ycnoBuax, mMa-c
FopHoe Mna- 3ddek- HedTb KOHAEH- Boaa ras
cTOoBOE TUBHOE car
BH 60,4 26,9 33,5 28 285 2,78 1,43 1,515 0,02

45

Tab. 1 — Ycnosus modenupyempie 8 3KCNpUMeHmMax

LR i

)

Puc. 1 — llpuHyunuanbHas cxema ycmaHosku no onpedeneHuto 0mHoCUMmMenbHbIX pa3o8bix
npoHuyaemocmell npu dsyxgasHol punbmpayuu U ko3gpuyueHma BbimecHeHuUs
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NpUHLMNMANbHAA CXema nokasaHa Ha puc. 1.

OCHOBHOW cocCTaBiAiolWen 3KcnepumeH-
TanbHOM YCTAHOBKM ABNAETCA KepHoAepxaTeb
(KQ), BHYTPM Hero pasmeleHa pe3nMHOBas MaH-
weta (MK), B KoTOpylo 3apsiatoTcs obpasubl
KepHa AnameTpom 3 cm 1 obuiei annHon 11-13
cm. C nomouwibio rMApaBAMYECcKOro mnpecca
(M) 3apaetcs U noaaepKMBaeTcs ropHoe AaB-
neHve Ha obpasubl KepHa. KepHogepmartenb
nomeléH B Tepmoctar ¢ Harpesatesnem (TC).
B AaHHOM TepmocTaTe M3MeEpSeTcsa M noaaep-
XUBaeTcs Temneparypa onbiTa. MopoBoe Aas-
NleHVe B MOAenu nnacta nopaepXuBaercs C
nomouybto coépocHoro knanaHa (CK). ®niompgpl
3aKauMBalOTCA W3 MOPLWHEBOro KOHTeHepa
(MK) ¢ nomouybto Hacoca (H), koTopbim 3aaatoT-
€5 He06XOAMMbIE 3HAYEHUS CKOPOCTU hUNbTpa-
unu. Mpu bunbtpauum $GKML0B Yepes KepH
M3MEepPAIOTCA AaBNeHUA Ha BXOAE W Ha Bbixoae
13 KepHa. TaKkXe Ha KepHe nocepeauHe u Ha
Kpasx usmepsetcs nepenag AasneHus AP pat-
4ynKkom anddeperuymansHoro gasnenus (M) n
yAENbHOE 3/IeKTPUYECKOe COMPOTUB/IEHNE W3-
meputenbHbim npubopom (LCR). Ha Bbixoge u3
KepHa cmecb GoMA0B Nonajaet B cenaparop
BbicOKOro AasneHus (CBL), rae npoucxoanT oT-
AefeHne rasa oT MUAKOCTU. Pacxod MuaKocTu
13MepAETCA B cenapaTope BbICOKOTO AaBEHNS
aKyCTUYeCKMM cnocobom.

Mpu noarotoBke 06pasLoB KepHa K Ofbl-
Tam no GuAbTPALMM OCTaTOYHAA BOAOHAChI-
WeHHOCTb CO3AaBanacb MeTOLOM LEeHTpU-
tdyrupoBaHusa. Mocne co3paHUAs OCTATOYHOW
BOAOHACHILEHHOCTU 06paslibl KepHa BaKyy-
MUPOBANUCH B TEYEHUE 6 Y 1 HACbIWANNUCH Ke-
pocvHOM. [lanee BbIAEPKWUBANUCL B TeyeHue
20 4 pO BOCCTAHOBAEHMA CMayYnMBaemocTu u
TOIbKO 3aTem 3apskanucb B KepHoAepxa-
Tenb AN NPOBEAEHWUA ONbiTa No GuUabTPaLUN.
Co3aaBanucb Tepmobapuyeckune ycnosus. [ns
OOCTUXKEHUA TepmMobapuyecKoro paBHOBeCUs

1 cTabunmsauum MpoLeccoB CHUMAEMOCTU
KepHa 06pasLbl BbIAepXMUBaNM Npu NNacToBbix
ycnoBuax 24 4. lpoBefeHWe 3KCNepuMEHTa
no onpeaeneHnto Ko3dhuuymeHTa BbITeECHEHUA
B cucteme HedTb-ra3 Ha HayanbHOM 3Tane co-
CTOANO W3 3amelleHns KePOCUHA HedTbio, KO-
TOpyto Heo6xoAMMO 6bIN0 NPoKayaTh B 06beme
He meHee 5 06BbEMOB NOPOBOro NPOCTPAHCTBA
KepHa.

[lanee npoBopunu AoBbITECHEHWE HedTM
rasom [0 MOJIHOFO NpeKpalleHus nonyyeHus
HedTV Ha BbiIxoAe U3 KepHa. [a3 mpokauuBa-
v He meHee 10 06bemoB nop. HacbilweHHOCTb
onpegensnacb MO MeTOAYy MaTepuanbHOro
6anaHca.

Mo 3aBepleHnto AaHHbIX ONbITOB 06pasybl
M3BNEKANUCb M3 YCTAHOBKM W HacbIWannchb B
HedTV NOA BaKyyMOM [0 MOJIHOTO MpeKpalle-
HWS BbIXOZA BO3AyXa W3 HUX U BbIEPKMBANUCH
B TeyeHue 20 u.

[anee GbiNy BbINONHEHbI IKCNEPUMEHTbI MO
BbiITeCHEHWI0 HedT BoAoi. OMbIT Ha Havanb-
HOM 3Tane COCTOS/ M3 3aMeLLeHus KepocuHa
HedTblo, KOTOpPYl0 HEOBXOAMMO 6biN0 MpoKa-
yaTb B 06beme He meHee 5 06beMOB NOPOBO-
ro NpOCTpaHCTBA KepHa. B nocnepgHein yactu
onbiTa NPOBOAMIOCH BbITECHEHWE HedhTH BOAOM
[0 MOJIHOTO MpeKpaleHns Mony4YeHUs Kanenb
HedTW B BbIxoAsLW e npoaykumm [3].

Mpu onpegenedun Ko3dduLueHTa Bbi-
TeCHEHUs B cucTeMe HedTb-BOAA MPUMEHANCA
MeToJ, CTauuMoHapHON uabTpaumm c onpege-
NEHNEM HaCbILLEHHOCTU METOLOM 3aMepa 3/1eK-
TPUYECKOro CONPOTHBIIEHUA MO YETbIPEX INEKT-
POAHOW CxeMme.

JKCNEepUMEHTbI MO [LOBbITECHEHUIO HehTU
BOJOra3oBOM CMECbO BbINMONHANNCH CPasy Xe
nocie BbiTeCHeHUs HedTM BOAON [0 MONHO-
ro npeKkpalleHus MonyyeHus Kanenb HedTw
B BbixoAawen npoaykuuu (He meHee 10 06b-
emoB nop). [lons rasa B BOAOrasoBoOi Cmecu

0.7 ~ # BriTecHeHne HedTH rasom
0,65 4 BBuiTecHenne HedTh BoAoR
' . =-0,042In(x) + 0,7464
g BeitecHeHne Hedt BIC
' .\: ‘e < BuimecHeHne Hedth 0,5% NaOH
g 055 - S y =0,0102In(x) +0,4693 I
T o054 4 e
] y =0,0155In(x) +0,3721 e P S
J . [ ]
2 045 X — —— T
041 mln(x) +0,3228
0,35 4
03 T T T T T . : |
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Puc. 2. — 3asucumocmu Kebim pasudHsIMu peazeHmamu om npoHuyaemocmu nopod

Ne mopgenun  Knp, m[} Kn, a. ea. KBo, % KebiTFa3om, 4. ea.  KsbiT Bogoi, a. ea.
1 808,4 17,07 10,5 0,452 0,455
2 748,8 14,59 11,8 0,485 0,434
3 167,1 13,05 11,8 0,526 0,412
4 105,4 13,62 17,1 0,568 0,397
5 37,6 13,59 21,5 0,636 0,369
6 36,9 12,06 21,0 0,568 0,422
7 28,3 12,70 22,7 0,591 0,376
CpefHue 3HaYeHuns 0,546 0,409

Tab. 2 — Pe3ynbmamel 3KCnepuMeHmos No BbIMeCcHeHUo

coctaenana 50% [1, 2, 4]. a3 n Boaa nojasa-
NNCb MO ABYM PasHbIM IMHUAM U CMELNBANUCh
Ha BXoj4e nepef KepHoM.

[ns BbINONHEHWA OMbITOB MO BbITECHEHMIO
HedTn pacteopom wenoun (0,5% NaOH) 6bin
BbINOMIHEH MOMHbIA KOMMAeKc paboT no noa-
roToBKe 00pasuoB KepHa ANns cneuuanbHbIX
nccnepoBaHuin. Ha HayanbHOM 3Tane onbiTa 3a-
Mewann KepocuH HedTblo, Heo6xoauMo Gbino
npokayatb B 06beme He meHee 5 06bemoB Mno-
pOBOro NpoCTpaHCTBA KepHa. [lanee npoBoau-
N0Cb BbITeCHEHMe HedTU W en0Yblo A0 NONHOrO
NpeKpalleHus nonyyeHuns Kanenb HedTn B Bbl-
XOAALLEeN NpoAYKLNN.

Pe3ynbTaThl 3KCMEPUMEHTOB MO BbiTECHE-
HUI0 HedTV pasMYHLIMKU peareHTamu npusene-
Hbl B Tab. 2 1 Ha puc. 2.

Utorn

Mo pe3ynbTatam NpoBeAEHHbIX IKCNEPUMEHTOB
6bI10 YCTAHOB/IEHO, YTO BOAOra3oBas CMecb U
ras no3sonsT 6onee 3hHEKTUBHO BbLITECHATb
HedTb, YeM ApYrue BbITECHAOLWME peareHTbl.

BbiBoabI

JddekTBHEE BbITECHAETCSA HedTb ra30M Ha 06-
pasuax KepHa mexee 167,1 m/l. C yBennyenmem
npoHuuaemoctT 06pasLoB KepHa, ras GbicTpo
npopbiBaeTcs Yepes nopoay 1 nepecraer BbiTec-
HATb HedTb. KoadduruneHT BbiTecHeHUa HedTn
rasom ysennymsaertcs ot 5,1 ao 26,7 % no cpas-
HEHWIO C TPaAULMOHHBIM 3aBOAHEHNEM.

[pn BbITecHeHUN HedTU BOJOra3oBON CMECHIO
Ha obpa3suax KepHa 6onee 167,1 mJ] Koacbduum-
eHT BbITeCHEHUA yBennymneaerca ot7,3 40 14,2 %
N0 CpaBHEHMIO C TPAANLNOHHBIM 3aBOAHEHNEM.
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0,508 0,410
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Abstract

The study of oil displacement in the core
with various chemical agents, such as water,
gas, caustic, water-alternated-gas injection,
etc. The core sample for the study has been
selected from the layer BH, ; of Eastern
Siberia.

Materials and methods

0ST 39-195-86 Oil. The method of estimating
the water-oil displacement efficiency under
laboratory conditions.
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Results

The results of the experiments showed

that water-alternated-gas injection and

gas stimulation are more efficient in oil
displacement than other displacement agents.

Conclusions

Gas injection is more efficient in oil
displacement when the core samples of less
than 167,1mD are used. If the permeability
of the core is higher, gas breaks through the
rock and stops displacing oil. The use of gas

Issledovanie dovytesneniya modeli nefti
vodogazovymi smesyami posle zavodneniya
[Technology and techniques of water-
alternated-gas injection in oil reservoirs.
The study of ultimate oil displacement using
water-alternated-gas injection after water-
flooding. Part 2]. Territoriya Neftegaz, 2006,
issue 3, pp. 48-51.
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the water-oil displacement efficiency under
laboratory conditions.
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increases the oil recovery factor to 5,1%—-26,7%
in comparison with the traditional method of
waterflooding.

The method of water-alternated-gas
displacement on the core samples of more
than 167,1mD increases oil recovery factor to
7,3% —14,2% in comparison with the traditional
method of waterflooding.

Keywords
displacement efficiency, oil,
core, experiment
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rezhimov vodogazovogo vozdeystviya
na effektivnost' vytesneniya nefti po
rezul'tatam fizicheskogo modelirovaniya
[The study of the impact of water-
alternated-gas injection mode on the oil
displacement efficiency on the basis of
physical model experiment]. Vesti gazovoi
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LleHTp ra3oBoi HAayKU U NPaKTUKK

C.A. CkpbineB
KaHAMAAT reosioro-MUHEpPanornyeckux Hayk,
reHepanbHbIil AUpeKTop?

-—

000 «TtomeHHWUrnnpora3s», TiomeHb, Poccua

000 «TiomeHHUUrunporas»
— 100-npoueHTHOE AOoYepHee
O6uectBo OAO «lasnpomy»,

KOTOpoe peanu3yer KOMMIEKCHbI

noAxoA K paspaboTke u
00yCTpOMCTBY ra3oBbIX,
ra3soKOHAEHCaTHbIX U HeTAHBIX
MecTopoXaeHuil. HayuHble

pa3pa6oTKu U NPOEKTHbIE peleHuns

000 «TiomeHHUUrunporas»
MCMONb3YIOTCA HA MHOTUX
npeanpuATUAX 3anagHow

1 BocTouHoit Cuéupu, a
npombilIeHHOe 06opyAoOBaHMe,
M3roToBJIeHHOE Ha
JKCcnepuMeHTabHOM 3aBoje
O6uiecTBa, NPMMEHAETCA N0 BCeWl
cTpaHe.

MoctaHoBNEHMEM MpaBneHuns 0OAO
«lasnpom» ¢ 2002 r. Ha 00O «TiomeH-
HUWrunporas» Bo3noxeHbl hyHKLUM FONOBHOM
opraHv3auum no Hay4Homy obecneyeHuto Npo-
M3BO/ACTBEHHOW [JeATeNbHOCTU NpeanpuaTuin
ra3oBoi NpoMblWAeHHoCcTU B 3anagHo-Cubup-
CKOM pernoHe.

3TOT KPYNHEWLNA HA CErOAHALIHUIA LeHb
Hay4YHO-MPOEKTHLIN MHCTUTYT 6bi1 Cco3jaH B
1966 r., nepBoHayYanbHO Kak cdunvan BHUN-
[A3a. B 10 Bpemsa TOnbKO pa3BopayvBanocb
0CBOEHMEe HedTerasoBbiX MECTOPOXAEHWUNA TiO-
meHcKkoro Cesepa. [lepBoil onbITHOW M/oWaA-
Kom ctano lyHrMHckoe mectopoxpeHue. Toraa
1 BbIACHWIOCb, YTO METOAbI, MPYMEHABLLNECA B
eBponeiickon Poccum, 3aech He NOAXOAAT.

VimeHHO no3tomy ana MeaBexbero mecro-
poxaeHus Obinn paspaboTaHbl peKomeHaaLnn
Mo 6YpeHUIo 1 KOHCTPYKL MW 3KCMNYaTaLUOHHbIX
CKBAXWH YBENUYEHHOrO AuMameTpa NUQTOBbIX
KOJNIOHH, CTPOALLMXCA B YCNOBUAX MHOTrO/eTHe-
Mep3/bIX MOPOA.

Cnepytowmm ctano YpeHromckoe mecrto-
pOXAeHne, KOTOpoe Ha MUKe CBOUX BO3MOXHO-
cTein paBano 6onee 60% oOT BCet AoObIYM rasa B
CTpaHe. 310 CTano BO3MOXHO, B TOM uuchne, 6na-
rogaps HOBATOPCKUM TEXHONOTMAM, KOTOpble

YK 622.691

cneuuanuctel TomeHHUWrunporasa onpo6oea-
nm Ha MegBexbem.

B npoekte pa3paboTkM CeHOMaHCKOM
3anexun AMOYPrcKoro MectopoxaeHus, noa-
roToBfIeHHOM cOBMecTHO ¢ BHUWTA3om, 6bino
npeaycMOTPEeHO HaK/IOHHO-HanpasneHHoe Oy-
peHve ckBaxuH. C Tex nop 3T0 pelleHue Wu-
POKO MCMNOAb3YyeTCA NpPU OCBOEHUU [aA30BbIX
MECTOPOXAEHNN.

BblHranyposckoe (1978 r.), Komcomosnb-
ckoe (1993 r.), 3anagHo-TapKocanuMHcKoe
(1995 r.), TybKuHcKoe (1999r.), BblHrasxuHckoe
(2003 r.), ETbinypoBckoe (2004 r.) — npakTuye-
CKN BCe MECTOPOXAEHUA «IOXHON Fpynnbl» 3a-
nyckanuck no npoexktam TomeHHWKWrunporasa.

Ha KomcomonbCKOM MecTopoXAeHun, co-
CTOALLEM M3 TPEX KYnonoB, b0 NOCTPOEHO ABe
YCTaHOBKW NpeABapuTeNbHON NOArOTOBKM rasa
1 uentpanbHas YKII. 310 peweHne cIKOHOMU-
110 3HauuTENbHblE CpeacTBa U 6bl10 OTMEYEHO
npemuen «lasnpoma.

B npoekTte obycTpoiicTBa BbiHrasXMHCKOMo
1 ETbINYpOBCKOro MeCcTopoXaeHUi, yaaneHHbIx
Apyr oT gpyra Ha 40 KM, MPOEKTMPOBLLMKAM
YAANoCb Pa3mMecTUTb BCe COOPYKeHMA Ha ETbiny-
POBCKOW N/IOLaKe, CO3AaB eA1HbIN ra3oaobbl-
Batowui komnnekc. Tak TiomenHWWrunporas

B kepHoxparunuuje 000 «TromeHHNN2unpoz2as», n. AHmunuxo, 2. TomeHb



BHOBb CTa/n naypeatom npemuu lasnpoma.

CerofHa nepej rasoBoil OTpacnbio peru-
OHa CTOAT HOBble 3ajayu: ocBoeHue fAmana u
IblgaHa, pa3paboTka auMMOBCKUX M OCBOEHME
I0PCKNX OTNOXEHWI, BHEAPEHWE «MANOMOLHBIX»
TEXHONOrWMN, CO3AaHNe HOBbIX LLeHTPOB ra3ono-
6blun B BocTouHoit Cnubupw 1 Ha fanbHem Boc-
ToKe. TiomeHHUWrunporas aktneHo pabotaet no
BCEM HanpaBNeHWUAM, UCNOMb3yA HAKOMNEHHbIN
OMbIT M 3HAHUA.

B 2008 r. Ha YpeHroe Hayanacb NpPOMbILL-
NEHHas 3KCNIyaTauna a4nMOBCKUX OTNOXEHUN.
EnvHas TexHonoruyeckas cxema pa3paboTiu
6bln1a NOATOTOBNEHA TIOMEHCKUM WHCTUTYTOM. B
2013 . 6bIAM BBEAEHBI B 3KCMNYaATALMIO 06 BEKTbI
MyCKOBOro KOMMNNeKca yyactka 1A auMmMOBCKMX
OT/IOXKEHUA.

B 2011 r. no npoekty TiomeHHNUrunporasa
6bin 3anyuweH aBTOMATU3MPOBAHHbIA ra30Bblii
npoMbICeNn CEHOMaHCKoW 3anexu MypaBneH-
KOBCKOFO MECTOPOXAEHMsA, OCHOBAHHbIA Ha
«ManonaHbIX TexHonormax». B 2012 r. Beege-
HO B 3Kcnnyatauumio boBaHEHKOBCKOe MecTo-
pOXAeHWe, BCe IKCMIyaTaLMOHHbIE CKBAXWHbI
KOTOPOTo 6bIIM NOCTPOEHbI MO NPOEKTAM UHCTU-
TyTa. B 2013 r. BbINONHEHbI MPOEKT pa3paboTku
AMBYprckoro (CeHOMaHCKMe OTNOMEHUS) U KOM-
MNEKCHbIN NpoeKT pa3paboTku 3anonspHoro
MeCTOpOXAEHWNIA. B 2014 rogy 6binu BbINOAHEHBI
npoeKTbl 06yCTpOMCTBA BTOPOro, 4YeTBEPTOro
1 NATOr0 a4MMOBCKUX Y4aCTKOB YPEHromcKoro
MeCTOpOXAEHUSA.

B CTPYyKTYype MHCTUTYTA UMEIOTCA aTTeCTOBaAH-
Hble nabopatopuu 6ypoBbIX PacTBOPOB 1 CMeLu-
anbHbIX XUKOCTeN, TaMNOHaXHbIX PacTBOPOB.
Co3paH LleHTp u3yyeHMs KepHa M NnactoBbIX
¢$hnonpoB, B COCTaB KOTOPOrO BXOAWUT KepHO-
XpaHuauuLe BMECTUMOCTbIO 70 TbIC. MOrOHHbIX
METpOB.

JKcnepuMeHTabHbIA 3aBog O6uecTsa Bbl-
nyckaeT o6opyAoBaHue ans razofobbiBaoLmx 1
ra3oTpaHCnopTHbIX KOMMNAHWUIA, NPENMYLLECTBEH-
HO Ha OCHOBe COGCTBEHHbIX pa3paboTok. YcTa-
HOBKM KOMMEKCHOWM NOAroToBKM HedTH 1 rasa,
(hakenbHble yCTpOCTBa, pacxojoMepbl, cenapa-
TOpbl, TENN00OMEHHUKN — NPOAYKUMA TIOMeH-
HWWrunporasa 3acnyxuna oTAnyHyto penytaumio
y ra3’oBMKOB U HedTAHWKOB no Bceit Poccuu.

Pa3spa6oTtaHa v ycnewHo BHeapeHa B Npo-
M3BOACTBO YHWKanbHas TEXHONOrMA NOArOTOB-
Ku BoAbl «Bofonag». [a30BUKM NO AOCTOMHCTBY
OLLeHWIN 3Ty TEXHOMOTUIO HE TONIbKO 3a BbiCOYaN-
LIee Ka4yecTBO NUTLEBO BOAbI, HO 1 3a yA06CTBO
B Mcnonb3osaHuu. CtaHums pabortaeT B aBTOMa-
TUYECKOM pEeXUMe U He HYHKAaeTcA B MOCTOSH-
HOM NPUCYTCTBUM 06CNYXMBAIOLLErO NEPCOHana.
Mo Bceit Poccun pabotaet 6onee 110 cTraHuyuit.

B 2011 r. craHuua «Bogonaa» ctana naypea-
TOM KOHKypca «100 ny4ywmnx ToBapos Poccum», a
B 2013 r. BOAOHANOPHbIE NOACTAHLMM BblIN NPH-
3HaHbl JUNIOMaHTaMuM 3TOr0 KOHKypca.

OTKPbITOE AKLIMOHEPHOE OBLLIECTBO
«A3MPOM»

TIOMEHHUNTMNPOIA3

OBLLECTBO C OrPAHUYEHHOW OTBETCTBEHHOCTbBIO

625019, PO, r. TiomeHb,
yn. Boposckoro, 2
Ten.: +7 (3452) 28-64-81
dakKc: +7 (3452) 27-40-45
E-mail: info@tngg.ru
www.tyumenniigiprogaz.gazprom.ru
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Cmend 000 «TiomeHHUN2unpoza3»
Ha sbicmaske «Hegpmb u 2a3 — 2011», 2. TomeHb, ceHmAb6ps 2011

LjeHmp usydeHus kepHa u nnacmossix paroudos 000 «TromeHHNNzunpozas», . TiomeHs.
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PALWOHAJIbHOE
UCNOJIb3OBAHUE MHI

CTAHOBUTCA YCTOMYUBOU TEHAEGHLMNEN
B HedTerazoBou oTpacnm Poccum

al -
Inmo B Iy

YK 622.691

[T3C-72 BambeaaHckozo
mecmopoxcoerus OAO «JIYKOW/»
pabomaem Ha nonymHom 2ase

B 06nacTu pauMoHaNbHOro NCNONb30BaHMA NONYTHOrO He(PTAHOrO ra3a no utoram 2014 ropa HedreaobbiBarowue
nuaepbl NpUGIMIKAIOTCA K NOKa3aTenio 95% unm aaxke npeBblwatoT ero. O4HaKO cpeHeOTPacNeBoOM ypoOBeHb
ytunusauum MHI B cTpaHe coctaBnset nopsaaka 80%. KakoBbl ceroHa OpMeHTUPbI U Ha YTO AeNaloT CTaBKy
BeayLLe KOMNaHUU No UCNOJIb30BAHMUIO NONMYTHOrO ra3a?

U.B. YepHoB
000 «3HEPTA3», MockBa, Poccusa

NO3UTUBHAA AUHAMUKA
MonyyeHne n paymoHanbHoe
ncnonb3oBaHue MHI B Poccum
CTAaHOBUTCA B PAA NPUOPUTETHbIX
HanpaBfeHW pa3BUTUA
HedTerasoBow otTpacau. 31a
TeHAeHUMA HameTtunacb B 2012
rogy. lMpasutenbctso PO BBENO
TOrja B JeMCTBUE XECTKUN LLeNieBon
nokasartefib, A0MYyCKaLWNn
CMUraHve NOMyTHOro rasa Ha
(hakenax B pasmepe Ao 5% ot
o6bema pobbitoro MHT.
MoaroToBKa K MCNONHEHUIO 3TOTO
HOpMaTtuBa, NPUHATOrO B AHBape
2009 roaa, 3aHANa y pOCCUNCKUX
HedTAHNKOB YeTbipe roga. OfHaKo
yxe no utoram 2012 ropa pons
nonyTHoro HeTAHOrO rasa B
ob6lwem obbeme rasa, 4oO6bIBAEMOro
HedTAHBIMM KOMNaHuamm Poccun,
coctaBuna 76,4% (1). B abcontoTHbIx
undpax — 71,84 mapg m? (no

oTHoLWeHuIo K 2011 roay npupocT 5%).

3HauUTeNbHbIM CTUMYNOM AN
paLMoHanbHOro MCNoNb30BaHUA
[THI cTano TaKXKe NoBbiLIEeHWE NnaThbl
3a 3arpA3HeHne OKpyXatoLLen
cpeabl Npu CKUFraHUKU NONYTHOFO
rasa. C 1 aHsapsa 2013 roaa npu
pacyeTe pasmepa nnaTexa Havyan
NMPUMEHATLCA NOBbILWALWLNIA
Ko3dhduumneHnT 12, ¢ 2014 roaa oH
yasoeH 1o 25 (1), Toraa Kak B 2012
roay 6bin Nnilb 4,5.

Ecnvn mecTopoxaeHue He
obopyaoBaHo npubopamu yyeta
o6bemos MHI, nosbiWwatoLwmi
Ko3ddunumneHT ysennynsaetcsa o 120
(8 2012 roay Takoi KoapuuneHT
paBHsAACA 6). NIOMUMO 3HAYUTENBHOTO
yX¥ecToyeHna GUHAHCOBBIX CaHKL MW,
poccuiicKkne HePTAHUKM NOAYYNIn
N «NPAHNK» — BO3MOMXHOCTb y4éTa
MOHECEHHbIX 3aTpaT Npu pacyete
nnaTtexen.



®omo 1 — BeiHzanyposckuli [T13 (CMBYP) nocmpoeH 0415 nepepabomku nonymHo2o
HegpmaHo20 2a3a

Torga, B 2013 roay, BbiiBMAACh
naTepka nuaepos no otbopy MHI npu
no6biye HedTn: PocHedTs (C 06beMOM
15,5 mnpa M%) 1 Tenepb ye cocTaBHas
ee yactb THK-BP (14,8 mnpa m3);
CyprytHedTeras (12,31 mapa m3);
JIYKOWN (9,42 mnpa m?); Tasnpom
HedTb (6,36 mapa M3). B ocTanbHbIX
HedTeA0ObIBAOWMX KOMMNAHUAX
YPOBEHb NOy4YeHNA NOMYTHOrO
rasaropasfo Huxe — ot 0,5 o
1,7 mnpa M3,

JKcnepTbl ONpeaenuau ewe ogHy
NPM30BYI0 HOMUHALMIO — CHUXEHUE
KONMYecTBa rasa, Curaemoro Ha
thaKkenax. 34ecb NanbMy nepBeHCTBa
nony4un JIYKOWN, kotopsiii B 2013
rogy cymen Ha 40% cokpatutb
06bembl yHUYTOMEHHOTO MHI. OgHaKo
B TOT rof 06L,epoCCUACKUIA ra3oBbIn
(haKen Bce-TaKkM «106aBUN Kapy»

Ha 2% v yBeNN4MA KONNYEeCTBO
cropesuero rasa fio 17,07 mapa m3.
CBOI «BKNaj» BHECAUN OTAANEHHbIE
mecTopoxaeHus BoctrouHon Cnbupu,
roe B 2013 roay 66110 COXKeHo 7,55
mnpa m? MHT (yBbl, C NPUPOCTOM B
31%).

[ pyron BaXHbIi KpUTEPUIA, NO
KOTOPOMY ONpefenstTcs nyylmne, 3To
[01A NOMYTHOTrO rasa, HanpaBJeHHOro
B 3HEpreTMKy — B KayecTBe TON/uBa
(boTo cneea), U Ha razoxMMUYECKYIO
nepepaboTky — Kak 0co60 LeHHoe
yrnesoaopoaHoe coipbe (dhoto 1).

CpepHeoTpacneBoi ypoBeHb
ytunu3auuu MHI B cTpaHe coctaBnaer
nopsagka 80%. Mo utoram 2014
roga HethTefobbIBAOW ME NUAEPSI
npubAMIKalOTCA K NoKasaTtenio 95%
MAK faxe NpeBbIWalT ero. [oatomy
TaK BayeH ONbIT BeAyLMX KOMNAHWI
Mo MCMOMb30BAHMIO MOMYTHOTO rasa.

OnbIT TINAEPA

B Ha3BaHHbIX HANPaBAEHNAX
ycTonumeo nuanpyet OAO
«CypryTHedTeras».

B 31O KOMNaHUK 3a
nocneAHve roabl CNOXMnach
cucTema KOMMNNEKCHOro
peleHnsa opraHn3aLoHHbIX,
3IKOHOMMUYECKNX, TEXHONOTNYECKUX
1 NPUPOJ0OXPaHHbIX 3a4a4,
HemnocpeAcTBEHHO HaLeNneHHbIX Ha
pauunoHanbHoe ucnonb3osaxue MHM.

CeroaHsa nokasatenu
«CypryTHedTerasa» — 370 OPUEHTUPSI
AnsA Bcen HedhTerasoBom oTpaciu.
Ewe B 2012 rogy 13 nonyyYeHHbIX
12,31 mnpga M3 nonyTHoro rasa

6bIN0 MCNONb30BaHO 12,21 Mnpa,

M3, YpoBeHb npumeHeHus MHI Ha
MecTopoXaeHuax 3anagHon Cnbupu
cocTtaBun Torga 99,29%, B BoctouHon
Cunéupu — 97,58%.

B 2014 roay 370T NoKasarenb —
98,9%, B TOM Y1C/ie No permnoHam
HedTenobbiun: B AHAO — 100%; B
XMAO — 99,1%; B Pecnybnuke Caxa
(Arytus) — 96,7%.

3a BrnevatnaoWmMmmn uudpamm —
roabl ynopHoro Tpyaa cneyuanmcton
«CypryTHedTerasa», NPOEKTHbIX
W NOAPALHbIX OpraHu3auuin, a
TaKe fecAaTkn ob6bekTos (hoTo 2),
MOCTPOEHHBIX U AeMCTBYOLNX
6narogaps HacTOMYMBOI peanusaymm
[fporpammbl paunoHanbHOro
ncnonb3oBaHua MHr.

CKasanacb AanbHOBMAHAsA CTpaTerus
pykoBogcTBa KomnaHuu. Ewe 8 2000
roay B «CyprytHedTerase» 6bina
cchopmupoBaHa MHbpacTpyKTypa
c6opa, TpaHcnopTta v UCNoNb30BaHUA
HedTAHOro rasa. Takas cucrema u
CEerofiHsi N03BoNAET KOOPAUHUPOBATb
3KcnayaTauuio 06opyaoBaHus,
3arpysKy MolLHocTen, cobIT
NPOAYKUNN, NONHOCTbIO BbINOAHATb
NVLEH3UOHHbIE cornalleHuns B obnactu
ncnonb3zoBanua MHr.

B komnaHuu geincTyioT ABa
Cneumann3npoBaHHbIX NPeANpPUATUSA:
YnpaeneHue no BHYTPUNPOMbIC/IOBOMY
cbopy ¥ UCNoNb30BaHMIO HeTAHOrO
rasa (YBCUHI) n Ynpasnexue no
nepepabotke rasa (YM).

Takum o6pasom, B ra30BOM CEKTOpe
«CypryTHedTerasa» oCyLLeCTBNAETCS:
e c6op, MarncTpasnbHbli TpaHCNOPT

®omo 2 — AnexuHckoe mecmopoxcdeHue OAO «CypeymHegmezas».
CKHC 08 mpaHcnopmuposku [THI
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®omo 3 — Tonaugom 0515 2a30myp6UHHOL 3neKmpocmanyuu TanakaHcko2o MecmopoxdeHus

CAYHCUM NonymHsll 2a3

1 NOCTaBKa rasa notpebutensm Ha
6a3e 5rasopacnpenenuTtenbHbix
CTAHLMIN 1 CETU NPOMBbIC/IOBBIX U
MaructpasbHbIX ra3onpoBojoB
o6uieit NpoTAKEHHOCTbIO 6onee
3500 Km;

® KOMNpUMMpPOBaHue Ha 8

TPAHCMOPTHbIX («FONOBHbBIX»)

KOMMPEeCCOPHbIX CTAHLUAX 1 OLHON

KC ana 3aKayku rasa B nnact (Ha

Bcex KC aeicTByioT ra3oTypOuHHbIe

npuBofbl);
® yTUAM3aALMA ra3a HU3KOTo AaBeHua

Ha 18 KOMMPEeCCOPHbIX CTaHUMUAX

HU3KKX cTyneHeii cenapauuu (CKHC)

M Ha OJJHOW YCTaHOBKE MOAFOTOBKM U

KOMNPUMMUPOBAHUSA ra3a;
® NOJroTOBKA ra3a Ha yCTaHOBKe

noaroToBkM rasa B Pecnybnnke Caxa

(Arytua);
® nepepaboTKa rasa Ha 3 ycTaHOBKax

(obuas nponssoanTeNbHOCTL 6onee

7 mnpa m’Bron);
® NPON3BO/ACTBO 3NEKTPOIHEPTUMN HA

22 ra3oTypOUHHbIX 3NEKTPOCTAHLMUAX

(tboTo 3) 1 7 razonopLiHeBbIX

3NEeKTPOCTAHLMAX.

B KOMNaHUK Ha BCEX AOMKMUMHbIX
HaCOCHBIX CTAHLMAX BHeLpeHa
6e3pesepByapHan cxema NnoAroToBKu
HedTH, NPY 3TOM ra3 HU3KOTo
[aB/ieHns B paCTBOPEHHOM BUje
BMeCTe ¢ HedhTblo HanpaBaseTCcs
Ha LleHTpanbHble NyHKTLI cbopa,
rae oTbmpaeTcs BaKyyMHbIMM
KOMMNPECCOPHbIMU CTAHLUAMM.

[MTHI makcMmanbHO ncnonb3yerca
Ha COBCTBEHHbIE HYMbI
NpOV3BOACTBEHHbIX 0ObEKTOB.

B 2014 roay notpebneHue

raza B OAO «CypryTHedTeras»
coctaBuno 6onee 3,5 mapa m>. Bce
KOTeNbHble NepeBefeHbl Ha ra3oBoe
TONNNBO, ANs 060rpeBa TEXHUKHN 1
060pya0BaHUS MPUMEHSAIOTCA ra30Bble
nozjorpeBatenu u ra3onyyncTble
oborpesartenu.
MonyTHbIN ra3, NoNy4YeHHbIN
Ha MeCTOPOXAEHUAX KOMNAHWMK,
MCMONb3YeTCs TaKKe Ans paborsl
MPOMbILUNEHHbIX NPeANPUATUIA
U KOTenbHbIX ropoaa CypryTa u
HaceneHHbIX MYHKTOB PermoHa.
WMHdbpacTpyKkTypa pauuoHansHoro
npumereHus MHI npoponxkaer

HapalmBaTbCs.

B 2014 ropy B «CyprytHedTerase»
BBEeAEeHa B 3KkcnnyaTaymio NM3C
de0pOBCKOro MECTOPOXKAEHUS,
nposioxeH 31 KM ra3onpoBoAoB,
pekoHcTpyupoBaHa [T3C 3anagHo-
KaMbIHCKOrO MecTopoXaeHus,
nepeocHalieHa KOMNpeccopHas
CcTaHuuna butremckoro
MeCTOpOXaeHus, 06HOBNEHA
TexHonornyeckas o6ssaska CKHC IHC-
2 TanakaHCKOro MeCTOPOXAEHMA.

Ha 2015 roa 3annaHupoBaHbl
ctpoutenbctBo 1 nyck CKHC Ha
[HC-3 CeBepo-JlabaTtbloraHcKoro
MECTOPOXAEHUSA, MPOKNaAKa 97 KM
ra3onpoBo/i0B, PpeKOHCTPYKLUuaA MM3IC
BUTTEMCKOrO MECTOPOXAEHNA U BYX
CKHC Ha UNC v AHC-2 TanakaHCKoro
MECTOPOXAEHUS.

HAJEXXHOE NAPTHEPCTBO

MacwTabHomy co3gaHuio
MHDPACTPYKTYPbl ANA paLKOHaNbHOMO
npumeHeHunsa NMHI npepwecrsosana
npofymaHHas paboTa BeAywmx
cneumanuctoB «CyprytHedTerasa»
Mo BbICTPAMBaHWUIO AONTOBPEMEHHbIX
M HafleXXHbIX KOOMepPaLNOHHbIX
CBA3el C NOAPALYMKAMY PA3NYHOTO
npocunsa.

OAHMM 13 TaKMX NapTHepoB cTana
poccuiickas komnaHusa SHEPTA3.
Cneumanusauums 3Toro KonneKkTMBa
— NOArOTOBKA ra3a B 3HepreTuke
1 HedTera3oBo oTpac/in Ha 6ase
MOAYNbHbIX TEXHONOTMYECKUX
YyCTAHOBOK NOC/NefHEero NoKoneHus.

3aroabl cotpyaHunyectsa c OAO
«CypryTHedTeras» KomnaHua
JHEPTA3 peanu3soBana 26

T —

®omo 4 — YcmaHoska nod2omosku monausHo2o 2aza «IHEPIA3»
Ha Cesepo-Jlabambrozarckoli IMIC



, | # cnocobax ero Ucnonb3oBaHusA.

| { i ' Heobxogmmble napameTpbl N0 YACTOTE,
BNAXHOCTU, TEMNepaType U AaBNeHnIo
MonyTHOro rasa obecne4ynBaloT Kak
JOXVMHbIE KOMMNPECCOPHbIe CTaHLUM
(AKC), TaK 1 04MHOYHbIE YCTAHOBKMY
pa3HOM KOMMIEKTaLuu.

OKY ot komnanun SHEPTA3,
OCHalLLeHHbIe BUHTOBbLIMU
Mac/103anosHeHHbIMU
KoMMpeccopamu, cnocobHbl
KOMNPUMMPOBATH ras Ao AaBleHus
7,5 MMNa. Takue JKY nepekayusatot
MHT (doTo 6) ¢ paznuyHoin
NPOV3BOANUTENBHOCTbIO —

200...50 000 m3/y.

Mpn He06X0AMMOCTI YCTAHOBKM
OCHALLAKTCsA NOPLIHEBLIMU
KOMMpeccopamu, KoTopble
obecne4ynBalot 6onee BbICOKOE
BbIXOAIHOE IaBNeHNe rasa v MoryT
(hyHKUMOHUPOBATbL C 6oMbLIE
NpOM3BOAUTENLHOCTLIO.

Ocoboe BHUMaHWe NnpuBneKaeT
cnoco6HOCTb 060pyA0BaHMSA
JHEPIA3a komnpumunpoBsaTtb

®omo 5 — KomnakmHbili komnaekc 2azonodzomosku: [JKY, ocywumens 2asa, dunnep

COBMECTHbIX NpoeKToB (ewe 3 TonbKo B HedhTerasoBoii otpaciu (Ha nonyTHLIA ra3 npu Kparte
06beKTa HaX0AATCA Ha PasHbIX 37 MeCTOPOXEHUSAX) BbINONHEHO HU3KNX 3HA4EHUAX BXOAHOTO
3Tanax roToBHOCTU K MycKy). Mo 53 npoeKTa NOAroTOBKMN NOMYTHOrO AaBneHus. TexHonornyeckas
CBOEMY Ha3Ha4yeHuto 13 npoeKToB HedTaHoro rasa (¢oro 5). 3ajia4a KOMNpMMKUPOBAHNA
— ANA NOATOTOBKM ra3a B KayecTse MpoeKTHble 1 NPON3BOACTBEHHbIE Hu3KoHanopHoro HI pewaetca ¢
Tonnuea [T3C (doTo 4), 16 — ans Bo3moxHoctn DHEPTA3a y4eTOM 0COBEHHOCTEl KOHKPETHbIX
TpaHcnopTuposKku MHT. BOCTpe6GOBaHbl NPY CO3A4aHNUM MPOMBICNOB, YTO NMO3BOAAET

Bcero 3a npoweguive cemb ¢ 06bEKTOB ra3ono/roToBKU He TObKO MaKCManbHO NCnoab3oBaTthb ra3
NUIWHUM neT nHxeHepsl DJHEPIA3a B LLEHTpanbHbIX pernoHax Poccuu, HO HU3KKX CTyneHeit cenapauuu.
BBENW B IKCM/IyaTaLMio Ha 06beKTax 1 Ha KpaitHem CeBepe, B Cnbupu 1 Ha MecTtopoxaeHuns ocHawatoTcs
KomnaHuu «CyprytHedTeras» [anbHem BocTtokKe. TaK HasblBa€MbIMU «Manbimn»
75 BOXVMHbIX KOMMPECCOPHbIX Cneymnanucrtsl N0 AOCTOMHCTBY KOMNPeCcCopHbIMU CTaHLMAMM,
yctaHoBoK (IKY). Mpuuem OLLEHVBAIOT MHKEHEPHbIE peLleHUs OCHOBY KOTOPbIX cocTaBnsioT IKY
20 yCTaHOBOK OCYLLeCTBAAIOT JHEPT'A3a, no3Bonstwuine Bectu HU3KOro AasseHus. B cnyyae
noarotoBky MHI KpaiHe HU3KOTO nogrotoBKy IMHI npu pa3nnyHbix ecnn pasneHune rasa npubanmeHo

pasnexus (meHee 0,15 MMa) —
no crneunanbHOMW TEXHONOT UK,
pa3paboTaHHOM Ha OCHOBE
WHAVBUAYANbHBIX UHXEHEPHbIX
peleHnin. HYacTb yCTaHOBOK o4MLatoT
1 KOMNPUMUPYIOT MONYTHBIN ra3 ¢
naBneHuem, 6IM3KUM K BaKyymy.
[JleicTByiOLLME KOMNPECCOPHble
YCTaHOBKMW UMEIOT LWUNPOKNIA
ManasoH Npou3BOANTENbHOCTY —
1...12 Tbic. M3/u. Bce [IKY noctaBneHsbl
B MaKCUMaibHOW 3aBOJCKOM
rOTOBHOCTM B 1BYX BapuaHTax:
6104HO-MOAYNbHbIE (BO BCEMOTOAHbIX
YKPbITUAX) U aHrapHoro Tuna (Ha
OTKPbLITON pame).

TEXHOJIOTMYECKUE BO3MOXHOCTU
OKY «3HEPIA3»

B uenom, K ncxopy 2014 roga
Konnektue JHEPTA3a goctur B cBoen
AeATeNbHOCTU 3HAaYUTENbHOTO pybexa
— 110 npoeKTOB, 86 13 KOTOPbIX
3aBeplLieHbl, @ 0CTanbHble HaXxoAATCA ®omo 6 — BuHmossble [JKY om komnaHuu IHEPTA3 Ha o6bekme HI /1Y
Ha pas3NMyYHbIX 3Tanax roTOBHOCTU. «/lamopHe@mo» (Cypeymredpmezas)




K Bakyymy (o1 0,001 MMa),
NPUMEHSAIOTCA BaKyyMHble
KoMMpeccopHble ycTaHoBKM (BKY).

ONbIT 3HEPTA3A B NOArOTOBKE
HU3KOHAMOPHOIO NHr

B NPOEKTax Nno KOMNpMMnpoBaHUto

HU3KoHanopHoro MHI
3a4encTBOBaHO 124 KomnpeccopHble
YCTaHOBKM.

77 OKY Komnpumupytot
NONYTHbIV ra3 c AaBNEHNEM B
anana3soHe 0,16...0,4 Mla Ha
mecTopoxaeHusax: KoHntnopckoe,
3anagHo-KambiHcKkoe, MypbsAyHCKOe,
lOKkbAyHCcKoe, CeBepo-
JlabaTbloraHckoe, TpomberaHckoe,
3anagHo-YuropuHckoe, BepxHe-
Haabimckoe, KOxHoe Xbinbuyto,
TanaKkaHcKoe, PoroxHuKoBcKoe,
ButtemcKkoe, YnbsaHOBCKOE,
TeBnnHCKo-PycckunHckoe, Bepx-
Tapckoe, Aii-NMumckoe, Nronbcko-
Tanosoe, 3anagHo-MoryTnopckoe,
BepxHekonuk-EraHckoe*, BocTouHo-
Meccosxckoe*, MaKAXNUHCcKoe*

(* NpOeKT HaxoaMTCA Ha cTaguK
peanusauum).

Ewé 37 yctaHoBOK paboTatoT
Ha MHI KpaltHe HU3KOro
pasnenus (0,01...0,15 MIa) Ha
MEeCTOPOXAEHUAX: ANEXUHCKOE,
BbicTpuHcKoe, KomcomonbcKoe,
BatbéraHckoe, PefopoBCKOE,
NlanTopcKoe, MexcKoe,
BapaHpgeiickoe (dhoto 7), Peunukoe,
PoroxHukoBckoe, CeBepo-
NabaTbloranckoe*, TanakaHcKoe*,
BoctoyHo-Meccosaxckoe*,
MeCTOpOXAeHUA bonbluexeTckon

®omo 7 — YIH Bapardeiickozo mecmopoxcdenus (JIYKON/-Komu).
AKY nepekaqusatom [MHI Huskozo dasneHus

BMaguHbI*.

[lna KOMNPMMKUPOBAHUA NOMYTHOTO
rasa c AaB/ieHuem, NpubINKEHHbIM
K BaKkyymy (0,001...0,01 MMa),
ucnonb3ytorca 10 BKY Ha
BbiHranyposckom (coto 8), EtblI-
[lypoBCKOM, BbIHragxXnHCcKoMm,
CoBeTckom, Baxckom, fipaiHepckom
MEeCTOPOXAEHUAX.

OCHOBHAA PABOTA BNEPEAQU
Wtak, o6bembl o6bium MHI
pactyT, B Poccuu HanamumeaeTcs
CTPOTWii yYeT ero NonyYeHus u
1Cnonb30BaHusA. B To e Bpems

paunTensHoe NpUMeHeHm e

®omo 8 — BakyymHsie KY pabomatom Ha [JHC-3 BbiHeanyposcko20 npombicia
OAO «lasnpomHedpmb-Hos6pbckHegpme2as»

MOMYTHOro rasa ocTaeTcs
3n06oaHeBHOM npobnemoit,
Tpebyiollen BbICOKO3aTPaTHbIX
CUCTEMHbIX YCUNUNA.

Elie BYepa 0OCHOBHbIM MOTMBOM
K fleficTBUIO ObIN0 CTpOroe
rocyaapctBeHHoe Tpe6oBaHue —
obecneyuntb 95%-Hoe npumeHeHne
MHT. 3ToT 0653aTeNbHbI HOPMATUB
YECTOUEH BECOMbIMY WTPAhHbIMU
CaHKUuAMMU.

M Bce e oTpagHo, 4To Begylne
HedTAHbIE KOMNAHUN B Ka4yecTse
NepCrneKTUBHbIX OPUEHTUPOB
BbIOMPAIOT AOCTUMEHUA B
pauMoHanbHOM UCMONb30BAHUN
[THI, 4yBCTBYIOT 3KOHOMUYECKYIO
peHTabenbHOCTb TEXHONOTUYECKUX
MPOEKTOB 1 He 3abbiBatoT
3a60TUTbCA O NOAAEPIKAHUN CBOEN
npoceccMoHanbHol penyTayumn B
rnasax rocysapcrea v obuiectea.

B HedTerazoBoin oTpacnun Henb3s
0CTaHaBNMBATLCA U MOYNBATH Ha
naspax. [103ToMy YHUKaNbHbIN
ONbIT HEPTAHBIX KOMMAHWUIA U UX
npoceccMoHanbHble YyCTPEMIEHUSA K
paynTenbHoMy ucnonb3oBanuio MHI
OyayT HapalmBarbCs.

SnllEPrA3

FA30BbBIE TEXHONOINHA

105082, MockBa,
yn. b. NouToBas, 55/59, cTp. 1
Ten.: +7 (495) 589-36-61
dakc: +7 (495) 589-36-60
info@energas.ru
WWw.energas.ru



[MosbiweHMe peHTabenbHOCTH
B He(pTEra3oBOM OTPACIM

http:/ /www.shell.com.ru/




«LLENS» NPEQOCTABNSET LUMPOKMIM CNEKTP
BbICOKOKAYECTBEHHbIX CMA3QOYHbIX
MATEPUAIIOB AN HEDTETA3OBOM OTPACIIM.
COTPYOHUYASR C«LUENJT», Bbl CMOXETE
YMEHbLLUWTb 3ATPATbI HA OTNEPALMOHHYIO
OEATENIBHOCTb M CTOMMOCTb BJITAOEHMA
OBOPYOOBAHUEM C MOMOLLBIO NMPEMUATIBHbBIX
MACEJ, KOTOPbIE MPEOHA3HAYEHbBI 114
OBECMNEYEHMA YCUNEHHOM 3ALLMTBI, CHUXEHMS
PACXOOA CMA3O4YHbBIX MATEPUATIOB U
MOBbLILLEHNA 2PDPEKTUBHOCTHA.

«LUESUT» OTJINMHO NOHUMAET NOTPEBHOCTMU
KOMMAHWUWN HEDTETA3OBOW OTPACIU

YCWUWJIEHHAS 3ALLUTA

JaTpaTe HO CMO30YHEE MATEPWENE COCTARNAKT He Bonee 2% o

obiuero 0BbeMa PACKOAOB HO TEXHUHECcKoe obChykuBaHue, HO
pELWeHIA DTHOCUTENEHO Mx BRBopa snexyT 3o coboi kyaa Bonee
oy TUMEE NOCABACTENA Aa paBoTocnocobrocT obopyaceaHms

W NPOWIBOOCTRO HO(\(I’.KG CMO3CYHBIX MOTEDWANDE HU3KOIQ
KOHEecTBO — 3To 3a4acTyio noxHaos skoHomua. «Llenns cocpepoTtouen
HO NPEACCTABNEHWM BHCOKOIDHEKTUBHEIX TPORYKTOR, KOTOPHE
NOMOTQIOT CHMAWTL TREBOBAHMA K TEXHWYESCKOMY OBCTYKUBOHKIO W,

B HEKOTOPHX CNYHORX, COKDOTHUTE 'I:‘JTpIEﬁI‘IEIME' INEKTROIHERTUM
CepBauctl, KOTOpsE Ml NTpeanaraem, NPeaHaaHa e Hw ana
COBEPIIEHCTBORAHWA OBCYKMBOHMSA W METOAOS BEAeHUs DUaHeca 1,

TOKHM r:!_:.lp-.'JBGr.n, NO3BONKIOT CHU3WTS oblme HIASKKK

YBEJINYEHHBIA CPOK CNYXXEbl OBOPYAOBAHUSA
W BOJEE BEICOKAS 9D PEKTUBHOCTD

YeuneHHan 3alUWMTO NOMOTaeT yBenuuuTs Cpok chy*Bu
oBOPYAOBAHWA W CTENEHb 870 rOTOBHOCTH K paboTe xak npk acBuye,
Tok 1 Npv nepepaboTtke HedTy 1 rasa. Haww npoaykTs noMoraoT
CHMAWTE CTEMEHL MAHOCA YANoR 0BDPYAOBAHKE W NOAAEPXHUBAT
HUCTOTY B KPUTUYECKI BOXHEX MEXaHMAMax, TexHuieckme

cepauce «[lenns Taxxe nomoryT Bam OCYUECTENATE MOHMTORWHT 1

0BECNEYNBATE MAKCUMANEHYIO 3PHEKTHRHOCTE CMOZHBAHUS, YTOBH

nagka Tpybonposoaa, Caxaniy

NPOrHOSUPORATE M NPEAOTERALLETE OTKa3s cBopyaosaHUs. Hal

QCCOPTUMEHT CMO30YHEIX MATEQMONOB BKNKOYAET B cebs NPOOYKTH,

[OKO30BUWME CBOW CNOCOBHOCTE NOBHWATE 3HEPTOaGPEKTUEHOCTE

OﬁGp\IJnOF\OI-m‘-‘I, COKpaWon i‘ll‘JTpeE'm'_—:Hme IHEQTUH W CHUKGS pcﬁcu'f.e

TemnepaTypsl.
Koma HOQ OTPACNEBLIX 3KCNEPTOB »lllenns» pOSOTGET CO MHOTHMHK BELYLLMMA
MHUPOBbIMM HE¢TﬁHblMH W FTa30BEIMKM KOMNOHWAMK, NO3TOMY XOPOLWO 3HOET

MOBLILIEHUE PEHTABENILHOCTU npobnemsl, € KOTOPLIMK Bbl CTANKMBAETECH. Mbl OKG3bIBAEM KNHEHTAM
NOMOLL B NOBBILIEHHM 3ddeKTUBHOCTM 1, Takkm 0Bpazom, copercTayem
B cnokHbx YCAOBWAX M OTOONEHHLX F_‘r!_]ﬁO!-ILJ)\ B KOTOPRBIX i e iiaiackinss ¢“HUHCDBHX e ittt CHEU.“GH”CTH “L“Eﬂﬂ” IR

- CBOM 3HAHMS W OMBIT, TECHO COTRYAHMYOS € KNMeHTamu, ytobel paspabortars
paboTanT HedTero3oane NReaNPUATHA, KNICHEBNM QOKTODOM 3 ' COTRYA ' pa3p

SBNASTCH YBENUHEHME CpOKa Cy KBk Y3nos 0BopYAOBaHUS 1 MNGH NPUMEHEHMA CMO3ONHBIX MOTEPHANOB B NOAHOM COOTBETCTBMM C

IKCTINYATAUNOHHOH TOTOBHOCTH TEXHMKM C LEMEIG COXDOHEHWUA UITH KOHKDETHbIMH TPEBOBaHKHAMM.

NoBHLWEHKMSA pCl‘I'UrJCJIL-HUf_'i . HL"UHMIIL:HL{I;'! L4I4'6f'_‘-p CMO304HBIX

MOTEPUONOE KPOWHE BAKEH ANA JOCTUXEHUA 3TOH Uenu, 0coBeHHD Y HOc ecTb NPOAYKTH, METOAL! M HOBBIKM, CNOCOBHbIE MOBLICUTL NPHBEINBEHOCTL
eCcn BaOWQ KOMIMOHWSE HS(TPCIF!HU HO CHHUXEHWE .'i('}TpCT HGQ BOWMX H6¢TBFO3OBHX GKTHBOB.

TexHuyeckoe obenyxuearme



FTA3OBGLIE ABMUTATENM

KOMIMPECCOPHI

TYPBUHbI

CMA3KM PA3TTMHHOTO HA3HAYEHINA

OM3ENBHBIE ABUTATENIA

MNMPOYUE OBITACT NMPUMEHEHIA

MOPTMESb NPOAYKTOB «LUENJI» A9 HE®TETA3OBOM OTPACITU

NMPOAYKThI «LLUENT»

Maena ans razoesx gedratensi Shell M

ASHHYIO 30WMKTY OT M3HO0CA M OOArWA CROK

s ceba macno Shell Mysella S5 N, kot

MNO3BONAET YBENMYMTL MHTERBANE MEXOY 3IOMEHOMM MOCNO ¥ 0DECNeYMBaET NPEBOCKOOHYIO YMCTOTY OBMIaTEN.

yisex komnpaccopos Shell Corena exniouaet & cebs NPoAYKTs ONA Nop
o8, OHu TOQOHTHADY

na gns BO3A

IHEBBIX, BUHTOBHX M

CTUHYOTREX K HHMBOCTh K CRMCNEHAID

HOOEXHYKD
ONAIOT YBENWUHWTE MHTEDBANL MEXLY IOMEHTMK M

pynosanns. Cuu

CKme NPOAYKTEl NO:
SHEProapHekTHBHOCTE.
Nuneiixa macen Shell Gas Compressor Oil ofecneuunsaeT HopexHyo paboTy KOMIPECCOPOB, KOMMPMMAPYOLLKX

paanUyHbGEe BUAG YIEBOAOPOOHLIX TO30B, B TOM YWCTE NDHWPOAHLIA, NONYTHEA, NPCNCH M OPYTUE BMMs TO30B

Macna ans Typbun u Typbokomnpeccopos Shell Turbo obecney T YBENWYEHHBI CPOK cyxBrl 0BopyaoBaHMA

1t BHICTPO OTAEBASIOT BOMY, CHIXGR A0 MAHMMYMO BEPOSTHOCTS 0BPAIcEaHNS OTHoXeHMA, CHHTETUUECKME MaCNT
Shell Turbo 54, e

YBEMAYMTE MHTELBOME MEXKTY I0M

anHble no TexHonormn Gl i ofecneymaaior NCKNIOYHMTENBHYIC 3ALLWTY c;-Er;py,‘,oar: HWUA W NO3BONANT

MK MOCNO

Mpoaykte nuHeiikn Shell Gadus sknioyaioT B cebs MHOTODYHKLMOHONBHEE CMA3KIA ANS MOMWHIHWUKOE W
IMEKTPOABUITTENEH, G TAKKE CNeLManLHEE CMAIKM, B TOM HYWUCTE NPOLYKTH, NPEOHa3HaYEHHEE AN7 NPUMEHEHUE

MpPK SKCTREMONEHEXN TEMNepaTyRax.

T

Y O

Mae

Cwmasounsie matepuant <l Llenns ans npyrax oBnactei npuMeHeHUs, 8 TOM YMCTE TMAPQBIWHECKUE, PERYKTORHEE

W TROHCMHUCCUOHHBIE MOCNO




COTPYOAHUYECTBO C NMPOU3BOAUTENAMU
OBOPYOBAHUA

clllenns cot C Npovisoin

MK NpoMbllUNEHHOND

DYOOBOHKWE, YTC \,;hl p-C-BD('JfSE]T‘:IE\C]Th ng WETH, MOMOTQICWLWME CHUANTE

06CnyXNBOHME M NOBLICUTE 3

206l HO

-NNYQTAUMOHHYIO BOCTYNHOCTE

oeaHra. Mel YCTOHOBUAKW OONTOCPOYHEIE OTHOLWEHWUA CO MHOTUMM

BeOYUMMK NPOW3BC K NPOMBILLNEHHGTO W SHERTETHUHECKOTD

obopyaoeaHms,

Haow accopTumeHT cmaaodHux maTepuanos nonysun Bonee 3000

NOro PAAC BEAYLUMX

NPOoOWIBOOMTENEM NDOMBELLINEHHOIO 060[')':,",'_;(:‘- BOHKA ONS | Uq.)' erasoBon
oTpacnun,

000 «[Au3aitH-M»

420075 r. KazaHb, yn. 3-a KneHoBas, a. 9
Ten/dakc: +7 (843) 234-14-99
www.dizain-m.com

000 «UHpacTpuan»
423800 HabepexHbie YenHbl, np. KazaHckui, A.242, opuc 5
+7 (8552) 330-888, 330-869

OdwumnanbHblit auctpubbiotop 000 «LWenn Hedtb» Ha TeppuTopum Tatapctana,
YAMYpTUU, YNbSIHOBCKA U YNbSIHOBCKOW 06nacTu

CEPBUCHI MUPOBOTO KJTACCA

«lllenns aanumaeT NUAMPYIOLLYIO NO3MUMID CREAW NOCTUBUINKOE
CMOIOYHLIX MATEPUONOR BO BCEM MMPE' U NPenocTasnseT

nognepxky knuentom B Bonee yem 100 crpapax. Mu npegnaroem
MOWHOE COYaTaHKWE ROKANEHORS U6C5'-\I¢f)KMI3L']|-II/‘-H € BHCOKOM

CROpOCTLID F\SGFMIL}DBUHHH W IKCNEDRTHLIX 3—|CIHHI\J|I_ NpedoCTaBnfieMblx
MENIYHOPOOHOW CaTsI0 HOYYHO-WCCNeNoBaTENLCKMY LUEHTROB,
NPOM3BOOCTEEHHbBIX npeu.‘l_:m;-nm__ 30BOOCE NO NPCHM3BEOACTEY CMOIOYHBIX
MOTEPMONOE M AMCTPHBLIOTOPTKIMX KOMIAHMA.

M crpemumes Brits Aydwmmy 8 chepe cMoaouHsx MaTeprancos 1
MHBECTUPYEM 3HOSMTENEHEE CPEACTEA B MCCNEnoeaHla U paspaboTky
HoBbix NpoflykTos. sLLlenn= Takke npeanaraer Hanbonee nonHsIA cnekTp
TEXHMHECKWX CEPBUCOB, NOBLILLICIOWNX 3B hEKTUBHOCTE MCNOMNE30BAHUA
CMAAO4HEIX MATEDMANOE, € NOMOLLSIO KDYMHELLER B OTRACH KOMAHTE
TexHuueckux cnetmanmctoe. Hawm cepsncs — Shell lubeAnalyst,

Shell lubeAdvisar, Shell LubeCoach u Shell LubeMatch — npuasarsl nemous
KIMEHTAM BHIBUPOTS M MCTONB30BATE NPABUALHEE CMO30HHEE MOTERPHA €
LeNsio CoBapLUEHCTBOBAHMA CBOENH ONepaLMOHHON AeRTENLHOCTH,

Shell Shell
lubeAnalyst lubeAdvisor
Shell Shell

lubeCoach lubeMatch

bal Lubricants 2013: ket Analysis ond Assessment («MpORoRA PuHOK CMOISHHEK
=phance & 2013 rogy: g

nia u ougkias), Kline ond Compe

BHE 3ABUCMMOCTM OT BALLMX MOTPEBHOCTEM UITW OBNACTU

MPUMEHEHIS Mbl MOXEM MPEQOCTABMTL MOJHbLIV CTEKTP MACEJ
N CMA3OK (BKITIOHAI CUHTETUHECKUE), BEICOKOSPDEKTIABHbIX
NPOOYKTOB 1 OOMNONHNTENbHBIX TEXHMHEKIX CEPBMCOB.

[HononHutentHyio UHGOPMALMIO MOXHO MONYYKTs Ha BeB-caiTe no anpecy

www.shell.com.ru/
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 XUMCEPBUC

Bonpoc NpoTMBOKOPPO3NOHHOM 3aluThl (MK3) ABAAETCA OAHUM U3 BasKHEMLLINX
NPV NPOEKTUPOBAHWM, CTPOUTENLCTBE M SKCM/TyaTaLMn MOA3EMHbIX TPYBONPOBOAOB.

Bonee 20 net c 3701 3agayeit ycnewHo cnpasiaeTca komnaHua «XXUMCEPBUC» —
pa3paboTunK U Npon3BoAUTENb COBPEMEHHOTO 060pyA0BaHWs ans cucTem MK3.

AHOAHble 3a3emMAuTenm «VeHae

O6opyaoBaHue AnA

Mpr6opbl AAR AMArHOCTUKK TPY6ONPOBOAOE |

CepTuduKaLmMa cucTeM NPOTUBOKOPPO3UOHHOW 3aLLUTbI
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YK 000 «TMC lNpynn»

TEXHOJIOTUW  MEHEAXMEHT ¢ CEPBNC

NeHononuypetaHosas (MNY) nso-
nAuMA npefHasHayeHa ANA coxpa-
HeHUA TemnepaTypbl NepeKaynBae-
MO cpefbl M 3aWuUTbl OT KOPPO3UK
HapyXHOW MOBEPXHOCTU CTaNbHbIX
Tpy6 M acoHHbIX u3genuii Tpybo-
npoBoAoB. [IpumeHseTca B cuctemax
TennocHabxeHus, ropsyero BojO-
CHabXeHusa, Npu TPaHCMOPTUPOBKE
BbICOKOBA3KMX MNpPOAYKTOB. Tenno-
MPoBOAbI B MEHOMNOAMYPETAHOBOM
usonauum 6onee 30 feT NpUMeHs-
toTcs B page ctpaH EBponbl u 6onee
15 net — B Poccuun. OHM no3BonatoT
B 2—-2,5 pasa CHU3UTb TenjoBble Mo-
Tepy MO CPaBHEHUIO C TPaAULMOH-
HbIMWU marepuanamu, a Takxe go 30
net 1 6onee yBennYnUTb CPOK CYHKObI
Tpyb6onposoga. [lpv npumeHeHuUw
CUCTEMbI OMEPaTUBHOrO AUCTaHLK-
oHHoro KoHTponsa (COAK) nonHocTbio
MCKI0YAETCA BO3MOXHOCTb NOBPEX-
AeHus Tpy6onpoBoJ0B OT HapyHHOM
Koppo3uun. CTOMMOCTb KanuTanbHOTo
CTpOMTENbCTBA NpU NPOKNAfKe Te-
NAOM30UPOBaHHbIX TPYO CHMMKAETCS
B 1,5 pasa no cpaBHeHuto ¢ Tpyb6o-
NMPOBOAAMU KaHaNbHOW MPOKNAAKM
B TPAAMLMOHHbIX BMAAX M30MALUMK,
B panbHenwem CHUXAKTCA rofloBble
3aTpartbl Ha 3KCnayaTauuio Tennoce-
Ter B 9-10 pas.

B Hawen KoMnaHUU Npon3BOANT-
CA HECKO/NIbKO BUJOB TENI0M30AUPO-
BaHHbIX TPYO U haCoHHbIX U3aenuii

Tpybbl B monu3TuieHoBoi o06o-
NoYKe A1Aa NOA3eMHOM NpPOKNafaKu,
MOXeT ncnonb3oBartbca Kak ¢ COAK
Tak n 6e3. 3alUTHbIA KOXyX npe-
poxpaHsetr cnown [MNY-usonauum ot
BO34ENCTBMA Bfarv, MexaHW4yecKux
noBpeXAeHWI, npefoTBpaltaeT and-
tdy3uto neHononuypeTtaHa u obecne-
YyMBaET BbICOKYI CTeneHb 3aWuTbl OT
Koppo3uun. Mcnonb3oBaHue nonua-
TUNeHa Npu NPOU3BOACTBE rMapo3a-
WUTHOM 060N0YKMN 0BYCNOBIEHO TEM,
4TO TaKoOW TUMN M30AALUKM ABNAETCA
Hanbonee 3ddeKTUBHBIM ANA noa-
3eMHOW NpoKNagky Tpy6onpoBoaoB.

B cootBeTcTBUM C TpeGOBaHUAMMU
FOCT 30732-2006, ana npousBofa-
cTBa Tpy60oNpoBOAOB ANs HAA3EMHOIA
NPOKNaAKU NMPUMEHAETCA 3alUTHasA
obonoyka n3 cnupanbHodanbLeBoii
OLMHKOBAHHOW CTanu, KoTopas, no
CpaBHEHUIO C MNOMU3TUIEHOBOW, He
nojBepxeHa BO3AENCTBUIO CONHEY-
HBIX U ynbTpaduUONeToBLIX Nyyen u
atmocdepHbix ocagkos. O6onouka
B 3aBWCMMOCTM OT JMameTpa umeet
pasHyto TonumHy (ot 0,55 po 1,00
MM), 061aiaeT BbICOKO NPOYHOCTbIO
M NpY 3aNMBKE KOMMOHEHTOB rapaH-
TUPOBAHHO BbIJEPXMBAET AaBNeHUE
BCMEeHUBAHUA NeHonoanypeTaHa.

[Ans Hanbonee pacnpocTpaHeHHbIX
AVAMETPOB CTasbHbIX TPY6 BO3MOMHbI
ABa BapuaHTa MUCMNOJHEHUA, pa3nuya-
lowmneca no ToNlMHE TENIoM30NALN-
OHHOTO C10A3: B CTAHAAPTHOM U301ALMUU
— Ana TpybonpoBofOB, MOHTUPYEMbIX
B CpefHeN NoNoce W HXKHbIX peruo-
Hax, U B YCUAEHHOW n3onauum — ana
NPOKNaAKM B panoHax C XONOAHbIM
KaMmatom. [pu 3Tom ToNLWMHA Tennoun-
30/1ALUMOHHOrO0 cNos nogobpaHa ¢ Hop-
Mamy LOMNYCTUMbIX TEMMOBbIX MOTEPb,
cootBetctBytowan NOCT 30732-2006.

YK 000 «TMC rpynn»
cneuuanmsupyercsa Ha
npoussopcTee Tpy6 u hacoHHbIX
u3genunii B aHTUKOPPO3UNHOM U
Tennou30/1MpOBaHHOM UCTOJIHEHUAX
Ana HedTerasonpoBoAoB U
NpoAYKTONPOBOAOB, A/1A NOA3EMHOM
M Ha3eMHOW NPOKNaAKM Tpy6.

Mo enaHuio 3aKasyMka MOryT
ObiTb M3roTOBNEHBI TPYOGOMNPOBOAbI,
OT/IMYAILWMNECA OT CEPUIAHBIX MO Au-
ameTpy u matepuany pabodeir Tpy-
Obl, TONWMWHE TENNOWU3ONALMOHHOMO
CNnosl, NUHEAHbIM pasmepam WUu
Apyrum nokasatenam. o Tpebosa-
HWI0 3aKa34nka, ansa TpybonpoBsoaoB
cneynanbHOro HasHayeHus crtanbHas
Tpy6a NoKpbIBAETCA aHTUKOPPO3UOH-
HbIM MOKPbITUEM. B KauecTBe Tenou-
30/1ALLMOHHOr0 MaTepurana ucnonb3sy-
lOTCA NEHOMONNYPETAHOBbIE CUCTEMbI
U3BECTHbIX (UPM, UMCMNONb30BaHME
KOTOpbIXx obecneynBaer BbICOKOE
KauyecTBO NMPOAYKLMUM N rapaHTUpyeT
HaEeMHYI0 CMCTeMY C TemnepaTypoin
HocuTena Ao +140°C (monyckaertcs
KPaTHOBPEMEHHOE MOBbIlWEHNE TEM-
neparypsl go +150°C).

ATTecToBaHHasa MNPOM3BOACTBEH-
Has nabopatopus KOHTPONMPYET BCe
3Tanbl TEXHONOTUM OT KA4eCTBa CbipbA
[0 KayecTBa roToBOM NPOAYKLUN.

Cucrema onepaTtuBHOro
OMCTAHLMOHHOTO KOHTPOJIA 3a
coctosaHnem usonauuu (COAK)
MoCTOAHHBIN KOHTPONb (haKTuye-
CKOTO COCTOAIHMS 3NeMeHTOB Tpybo-
nposo/ja no3sonseT nsbexarb BbiCo-
KMX 3aTpaT Ha PEMOHT U yCTpaHeHue
nocnejcTBMn aBapui, T.e IKOHOMU-
YeCKM BbIFTOLHO NNAHUPOBaTb PEMOHT
B ciyyae ero Heo6xoanmoctu. Cucte-
Ma MO3BONAET OCYWECTBUTL PYUHYIO
NOKanM3aumio Npy MOHTaXHbIX MPoO-
BEepKax, a TaKke aBTOMaTM4YecCKy
NnoKanusauuto Ha AEencTBylolLen Te-
MIOBOM ceTW. 3TO AaeT BO3MOKHOCTb
3aKa3ynKy KOHTPOAMPOBATL Kaue-
CTBO CTPOUTENIbHO-MOHTaXHbIX paboT
O OKOHYaHWs MOHTaXa, T.e 40 3a-
CbIMKKW TeNNOTpacchl, a TaKxe B Npo-
Lecce 3Kcnayatauuu obHapyKMBaTbh
MOBpPEXAEHUA U30ALMUMN 0 TOTO, KaK
pabouas Tpyba noaBeprHerca Kop-
po3un. B cnyyae cBOEBPEMEHHOrO
o0BHapyXeHUs NMOBPEXAeHUs U30NA-
LMK, PEMOHTHbIE paboTbl He TpebyioT




OTKNIOYEHUA TeMNOHOCUTENA U 3aMme-
Hbl pabouyeli TpyObl.

OCHOBHOM npuHUMN  YHKLMO-
HanbHon cuctembl COOAK — 3to u3-
MEHEHMEe 3NeKTPONpPOBOAHOCTU ne-
HoMmoAuypeTaHa Mnpu  YBAAXKHEHWU
nsonAuun. KoHTponb  COCTOAHUA
M30NALUN B USMEPEHUN CONPOTUBIE-
HUA CUIHANbHbIX MPOBOAOB, MPOJO-
EHHbIX B TEMNOU30NALNOHHOM Clloe
MeXAY CTanbHoi Tpyboil 1 nonunaTtu-
NEHOBOW OTHOCUTENbHO CTalbHOW
paboueit Tpy6bl. [axe manenwee
yBNaXHeHUe TennousonAauum Beget
K pe3KoMy NajeHunto CONpOTUBAEHNA,
n COAK curHanusmpyet o Heobxoam-
MOCTM OnepaTMBHO BMellaTenbCTBa.
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TennousonupoBaHHble TPYObI
C KOMOUHMPOBAHHOM U3onALMe
[na  cTpouTenbcTBa  TEMNOBbIX
ceTen, marucrpanbHbix HedTe-u ra-
30NpoOBOJOB, MNPOAYKTONPOBOAOB,
TeXHOMOTMYecKux TpybonpoBoaoB.,
TPaHCNOPTUPYIOWMUX BbICOKOTEMIE-
paTypHbIN TeNNOHOCUTENb C Temne-
patypoi go 250°C u Bbiwe (B 3aBu-
CUMOCTM OT TONWMUHbLI 6a3anbTOBOW
CKOpAYMbl) UCMNONb3YylOTCA TPYyObl C
KOMBVHUPOBAHHOMN U30NSLMEN.

KombuHupoBaHHas nsonauus Tpyo
6a3anbToBbIM BOJIOKHOM W NMEHOMON-
ypeTaHom, no3sonsetr Ha 80% ycTpa-
HUTb BO3MOXXHOCTb MOBPEXAEHUA TPY-
60NPOBOAOB OT HAPYKHON KOPPO3UH,
COKpaTUTb MOTepu TEMNOBON 3IHEPTUN
yepes U30ALMI0 MO CPABHEHUIO C Te-
NAOMU30MPOBAHHbIMU TPyOGamu TONb-
KO neHononunypetoHom B 1,5 pasa
(koahdumumeHT  TennonpoBOAHOCTU
Tpybamu neHononuypetraHa — (0,03-
0,04) Bt/m*K, 6a3an1bTOBOro BOJIOKHA
(0,04-0,06) BT/m*K), cHM3WUTb 3KCnAy-
aTalMOHHble pacxoAbl Mo 0b6CNyKMBaA-
HUIO TENNONPOBOAOB, MPOANUTL CPOK
cnyx6bl TENNOBbLIX CETEN A0 25 ner.

[laHHble Tpybbl 6bINM UCNONB3O-
BaHbl Npu 0bycTpoicTBe AWanbymH-
CKOTO MEeCTOPOXAEHUA CBEPXBA3KOM
HedTKn, 3akazunkom BbicTynuno OAO
«TatHeTb».

Tpy6onpoBozbl ¢ cuctemMoit
«CKUH-3¢eKT»

Cucrtema CKUH-3GhERT MCNONb3y-
eTcA, Koraa Tpebyetca noaaepaHue
onpefeneHHbIX Temnepatyp TpaHc-
NOPTUPYEMOW HKUAKOCTU, 3aLUTbI ee
OT 3aMOpaXMBaHUA U CTAPTOBbLIN pa-
30rpeBa MarucTpanbHbix Tpybonpo-
BOAOB, NPW NOA3EMHOM N HaA3EMHOM
npoknagke. MpumeHaeTcs B cpepHen
nonoce, BoctpeboBaHa B paioHax ¢
CYPOBLIMU KIMMATUYECKUMU YCNOBU-
AMMW, B 30HAX C MNOBbILIEHHOW B3PbIBO-
onacHoCTbio. EQMHCTBEHHAsA cucTema,
nosponsiwwas oborpets Tpybonpo-
BoA AnuHoi Ao 30 km 6e3 conposo-
AUTENbHOW CETU, NPU YCTPONCTBE CETH
NPOTAXEeHHOCTb TPyOGONpPOBOAOB He
OorpaHuyeHa.

KoHcTpyKuus «CKUH-3hPeKTan
3aKN04aeTcA B MOHTaxe pAjoOM CO
ctanbHoM Tpy6oi [AOMONHUTENbHON
Tpy6bl-CNYTHMKA AnameTpom oT 20 a0

60 MM, B KOTOPYIO NponycKaeTcs rpe-
IOWNUA MeaHbIn UAN anioMUHUEBBIN
Kabenb (NPOBOAHMK), YCTONUYMBLIN K
BO3/JE/ACTBMUI0 BbICOKOr0 Hanpsme-
Hus (oo 5KB), K TeNNOBbIM Harpy3Kam
Ao 200°C. B koHue nnevya oborpesa
NPOBOAHMK Ha[lEHO COEAUHEH C TPY-
60M1, B Hauane nnevya mexay Tpy6oi u
NPOBOAHMKOM NOAAETCS NepemMeHHoe
HanpsmeHne, BeNMYMHa KOTOPOro 3a-
BUCUT OT HEOOXOAMMOro TEernioBblge-
NeHNs 1 ANnHbI yyacTka oborpesa.

MepeMeHHbI TOK BO BHYTPEHHEM
HEMarHUTHOM MPOBOAHUKE TeuyeT Mo
BCEMY CeyeHuio, CcNnefoBaTenbHo,
Harpeea He npoucxoauT. B ctanbHom
Tpy6e, ABnstolleiics deppomarHut-
HbIM NMPOBOAHUKOM, TOK HEMPEPbLIBHO
TeYeT Mo BHYTPEHHEMY CN0t0, @ INeK-
TPUYECKWUA MNOTEHLMAN HapyKHOM
MOBEPXHOCTU OCTAETCA HY/NEeBbIM.
Cuctema anekTpobesonacHa, npocrta
B MOHTaXe, MOXeT MCMoab30BaTbCA
6e3 orpaHMyYyeHunin No paccTosHUIO.

dacoHHble geTanu Tpy6oNpoBoA0B
M u3genua u3 neHonosnypertaHa

Mpu moHTaxe TpybonpoBoaa uc-
MoMb3YlOTCA W30/UPOBAHHbIE MEHO-
nonmypetaHom (acoHHble U3genus:
OTBOAbI, TPOMHUKN, nepexoabl. Tak-
e NOABUKHbIE U HENOABUKHbIE OMNO-
pbl B NOAU3TUAEHOBOI 060N0YKe ANs
noj3emMHoi 6eckaHanbHOW Npoknag-
KW 1 B OLMHKOBaHHOW 060onoyKe ans
HaA3eMHOW NPOKNafKu.

[na 3agenku cTbikoB Tpybonpo-
BO/JIOB W3roTaBNIUBAOTCA NEHOMNONU-
ypeTaHOBble CKOPAYMbl C MOKPbITUEM
1 6e3. MpumeHsa0TCA OHW NpY Tenno-
M30NALUUN U YCTbEB HarHeTaTesbHbIX
CKBa¥WH, 1 6710Ka HanopHoml rpe-
GEeHKM C TMapPO3alUTHLIM NOKPbITH-
em (nna HasemHoro obopyaosaHus
00bEKTOB CUCTEMbI MNOAAepKaHUA
NNactoBOro AaBaeHus).

TMC

r Py nan

Komnanua YK TMC rpynn
roToBa K A0NITOCPOYHOMY M
nNoJ0TBOPHOMY COTPYAHMNYeCTBY!

423450, Poccuum, PT,

r. AnbmeTtbeBcK, yn. lepuena, 1 «/1»
8-800-250-73-39 (8553) 31-19-96
http://Tmc-rpynn.pd
tmcg@tmcg.ru

tms-tps@bk.ru




52 ABTOMATU3ALUA

ABTOMaTu3aLuMA U nepepaya
AAaHHbIX paboTbl M3MepUTENbHOM
YCTAHOBKM )1 y4eTa Macchl
A00bIBaeMoOM BbICOKOBA3KOM U
BbICOKOTEemMNnepaTypHOu HedpTH

P.H. Axmaaues
rnaBHbI MHKeHep™?

A.®. liuranos
Ha4ya/lbHUK TEXHUYECKOro omenal-z

P.P. KasuxaHos
BeAyLNN NHKeHep?

kazihan77@yandex.ru

HIAY «HypnatHedTb» Hypnart, Poccus
2000 «LIMP», AnbmeTbeBcK, Poccus

B paHHoii paboTe paccmoTpeH
BOMPOC aBTOMaTM3aLuu U nepeaaym
AaHHbIX pa6oTbl U3MepUTENbHOIA
YCTaHOBKM ANA yyeTa Macchl
[o6bIBaeMoii BbICOKOBA3KOM

M BbICOKOTEMMNepaTypHOW

Hed TV Ha AUCNETYEPCKUI NYHKT
npeanpuAtua. OcHoBHasA 3aga4a
- nony4yeHne AOCTOBEPHOW
uHdopmauum 06 N3MepUTENLHOM
npouecce. 31a uHcopmayma
Mcnonb3yeTcs He TOJIbKO B
TeXHONOTUYECKUX LieNAax, HO 1
ANA NONYyYeHUA rocyAapCcTBEHHbIX
nbror.

MaTepuanbl n meToabl
AHanu3 pa60TbI M3MepVITEﬂbHOl7I YCTaHOBKMWU.

Kniouesbie cnosa

aBTOMaTM3auma, nepesaya AaHHbIX,
y4YeT Macchbl BbICOKOBA3KOM U
BbICOKOTEMMNepaTypHoii HedTu

HanmeHoBaHue 3HayeHue
JneKTponuTaHue 220B +10% /
CUCTEMBI 500y + 10%
MNoTtpebnsemas 150 Bt
MOLLHOCTb, He 6onee

MpoTokon nepepaym Modbus RTU

LNaHHbIX

WHTepdelic nepepaumn RS 485/ RS 232

AAHHbIX

KonuyectBo ANCKpETHbIX 8
BXO/10B

Konnyectso OVUCKPEeTHbIX 4
BblX040B

KonuyectBo aHanoroBbix 4

BXO/10B
Pabouas Temneparypa -40°C ... +60°C
CTeneHb 3alWmnThbl IP 54

Tab. 1 — TexHuYeckue daHHble cucmems|
usmepeHull Konudecmsa #uokocmu u 2asza

Ponb 1 3Ha4yeHne aBTOMaTU3aLUM,

nepepayy AaHHbIX U CBA3M B HedTAHOW

NPOMBILIEHHOCTH

OcHOBHOE HamnpaB/ieHWe pasBUTUA aBToO-
mMaTtu3auum B Hactosllee Bpems — co3jaHue
BbICOKO3((EKTUBHBIX ~ aBTOMATU3MPOBAHHbIX
TEXHOOTMYECKUX YCTAaHOBOK, KOMIJIEKCOB U
CUCTEM yNpaBieHUs UMK,

YnpaBneHue TEXHONOTMYECKUM NPOLLECCOM
yyeTa Macchl BbICOKOBSI3KON W BbICOKOTEMMeE-
paTypHoi HehTU C MCNONb30BaHUEM W3MEpPU-
TeNbHOII YCTAaHOBKM BKAtoYaeT B cebs pelweHune
CnefyoLnX OCHOBHbIX 3ajay:
® KOHTPO/Ib NapaMeTpoB npouecca

(Temnepatypa 1 faBneHve B annaparype,
COCTaB U KayecTBa XUAKOCTEN 1 ra3oB);

® perynupoBaHue napameTpoB uau
nojfepxaHue Ux B 3afaHHbIX 3HaYEHUAX;

e curHanusauuto (onosewieHve, npegynpe-
¥AeHue) 06 OTKNOHEHUsAX 3HaYeHUn napa-
METPOB 3a A0NYCKaeMble Npeaenbl;

® G/0KMPOBKY U 3anpeLieHne HenpaBuIbHOTO
BKNIOYEHMA TEXHONOTNYECKOTO
obopyaoBaHus;

® 33Ty TEXHONOrMYecKoro 060pysoBaHus
B aBapUiiHbIX CUTyaLusx (BbIKNOYEHME,
nepesoA Ha 6e30nacHbIn pexum);

® apXMBUPOBAHME BCEN TEXHONOTNYECKOMN WH-
hopmaLmm c BO3MOKHOCTbIO NOCAeAyIoLLero
aHanu3sa, CoCTaBNEHNA OTYETOB;

® 0XpaHy OKpyxalolien cpeabl.

S deKTuBHOCTL HDYHKLMOHUPOBAHNSA aBTO-
MaTU3MPOBAHHON CUCTEMbI YNPaBAEHUA TEXHO-
NIOTMYECKUM NPOLLECCOM y4eTa mMacchl AobbiBa-
€MOV BbICOKOBSI3KOM W BbICOKOTEMMEPATYPHOW
Hed)TV B 3HAUWUTENbHON CTEMEHW OnpeAenseTcs
[OCTOBEPHOCTbIO MHGOpMauunm o pebute He-
hTAHOM cKBaXmMHbl. CO0p M aHann3 yKasaHHOM
MHbOPMaLMU B NMPOMbICIOBbLIX YCIOBUAX OCY-
LLeCcTBASETCA C TPUMEHEHNEM UHOPMALMOHHO-
M3MEpUTENbHON YCTAHOBKU KOHTpOns pAebuta

YK 658.012.011.56

HedTAHON CKBAXMWHbI, METPONOTMYECKNE M 3KC-
nayaTtayMoHHble XapaKTepUCTUKM KOTOPON Cy-
LeCTBEHHO 3aBUCAT OT UCMOJb3YEMbIX CPEACTB
M3MepeHWA 1 OT opraHusauuu npouecca obpa-
60TKU, XpaHEHUs U NPeACTaBAeHNUA pe3ynbTaToB
He(hTenpoMbICNOBbIX U3MEpPeHNii [1, 2, 3, 4].

CTpYKTypa 1 COCTaB CPeACTB aBTOMaTU3aLmuu,

uX GYHKLNM U KpaTKaA XapaKTepucTuka

YrpasneHne TEXHONOrMYECKUM MPOLECCOM
1 nonyyeHne nHGOPMALUKU O €ro NpoTeKaHun
BO3MOMHO MpY OCHALLEHUN TEXHONOrMYECKO
YCTAHOBKU TEXHONOTMYECKUM 060pyAOBaHMEM,
a TaKXe COOTBETCTBYIOLWMUMU AaTYMKAMM, KOH-
TPONbHO-U3MepPUTENbHBIMM NPUBOPaMU 1 Cpea-
CTBaMM U3MEpPEHNA.

ABTOMATUYECKan CUCTEMA YNPABIEHUS Tex-
HOMOMMYECKMM MPOLIECCOM y4YeTa MaccChl flaH-
HOro BUAA He(TV pasaeneHa Ha TPU OCHOBHbIX
YPOBHS Mepapxuu:

1. HMXHMIA ypOBEHb COCTOUT U3 1ATYNKOB,
nepBuYHbIX Npeobpasosarenei, Takmx
KaK: ypoBHEMep, Bnaromep U Maccomep
1 NCMOMHNTENbHBIX MEXaHU3MOB
(aneKkTpuyeckas 3agBuXKKa), KoTopble
yCTaHaBNUBAKOTCA HEMOCPEACTBEHHO
Ha TeXHONOTNYECKOM 06beKTe
aBTOMatM3auuu. VIx 3agaya 3axioyaercs
B MU3MEpeHWUI NapameTpoB npoLecca,
npeo6pasoBaHMmn UX B COOTBETCTBYIOLLNI
BUA ANA AanbHeliwen nepesayn Ha 6onee
BbICOKYIO CTyMeHb, a TaKKe B npueme
YNpaBAAoLUMX CUTHANOB U B BbINOJHEHUN
COOTBETCTBYIOLUNX KOMAHA.

2. CpesHUi ypoBeHb 10rMYecKoro
KoHTponnepa. Ero dyHKuum: c6op
MHdOpPMaLMM, MOCTYNAIOWEN C HAKHErO
ypoBHs, ee 06paboTKa 1 xpaHeHue,
BbIpaboTKa yNpaBNALLMUX CUTHANO0B Ha
OCHOBE aHanu3sa uHdopmauuu, nepesada
MH(bOPMaLMUM 0 NPOU3BOACTBEHHOM 06bEKTE

Puc. 1— OmobpaceHue mekyujux 3Ha4eHul MmexHon02udecKkux
napamempos ACY TI1 (cpedHuli yposeHs)



Ha 6onee BbICOKUIA YPOBEHb.

3. Tpetuit ypoBeHb — APM-ancnetyepa LACBH
(aBTOMaTM3MpoOBaHHOE paboyee MecTo
avcneryepa uexa fo6blum cBepxBA3KOW
HedTK). 3TOT ypoBeHb BKNoYaeT B cebs c6op
AaHHbIX, NOCTYNAOWMUX CO CPEAHEro YPOBHS,
UX HaKonneHue, 06paboTKy 1 Bblaady
PYKOBOAALMX KOMAHA HUXHEMY ypOBHI0. Ha
aTom ypoBHe ACY Tl pa3melleH KomnbloTep,
BbINOMHAWMNIA DYHKUMK cepBepa 6a3bl
AaHHbIX 1 0becneynBatoLWmnii aHanu3 n
XpaHeHue Bcer noctynatouen nHhpopmaumum
3a 110601 3aaHHbI Nepuos BpemeHH,

a TaKe BM3yanusauuio nHdopmaumm u
B3aMMO/ECTBIE C ONepaTopom.

CpeactBa aBTOMaTM3aumu  BbIGUPANUChL
COTNACHO NPUHATBIM PELIEHWUAM MO KOHTPOIO,
peryanpoBaHuio W CUrHanM3auuu napameTpos
npouecca, a Takke c ydyetom obecneyeHus
aBTOMATMYECKOW 3awmntbl U BNOKUpOBKU [5].
MpW 3TOM YYUTbIBANNUCH CNEAYoLMe OCHOBHbIE
TpeboBaHus:

1) CpepcTBa M3mepeHus v NpUBOpPbI JOMKHbI
6bITb U3 YMCNA CEPUITHO BbINYCKAEMbIX
npr6opoCTpOUTENLHON MPOMBILLNEHHOCTH,
COrNacHo AerCTBYIOLMM HOMEHKNATYPHbBIM
CNpaBoYHMKaM;

2) CpeacTBa aBTOMATU3aL MM AOMKHbI
YL,OBNETBOPATH TPEOOBAHMAM
ux 6e3onacHoi akcnayartauum
(B3pbIBOGE30ONACHOCTL NpoLiecca,
MCKPobe30nacHoCTh);

3) M0 TEXHUYECKMM XapaKTePUCTUKAM
npu6opsbl 1 gpyrue cpeacTsa
aBTOMaTM3aL MM AOMKHbI BBIGUPATLCA €
YYEeTOM YC/IOBUIA IKCNAYyaTaLnn: AaBneHue,
Temneparypa, MaccoBblil 1 06beMHbIi
pacxo4 n hU3MKO-XMMUYeCKUe CBOICTBA
KOHTPONMPYEMON Cpeabl.

Cucrema nsmepenmii
KONUYeCTBa UAKOCTH U rasa

CpeaHuin (BTOpOW) YypOBEHb aBTOMATU3M-
POBAHHOM CUCTEMbI y4eTa Macchl 406biBaemoii
BbICOKOBA3KOM M BbICOKOTEMNEPATYPHON Hed-
TW NPeACTaBeH CUCTEMON U3MEPEHUSA KoNUYe-
CTBa XMAKOCTU 1 ra3a, KoTopas npeAHasHayeHa
AN U3MepeHus maccol HedTn, Boabl 1 06bema
rasa, fo0blBaeMbix U3 He(TAHbIX CKBAXWH B
COOTBETCTBUM C [6]. laHHasA cucTtema NpuMeHs-
€TCA COBMECTHO C CenapaTopHoOi YCTaHOBKON U
MO CBOWMM TEXHUYECKUM XapaKTepucTuKam on-
TUManbHO NOAXOAUT ANA U3MEPEHUs AaHHOro

BUAA CKBAXMHHOW NPOAYKLMUN.

MpuUHLUUN [ENCTBUA CUCTEMblI OCHOBAH Ha
M3MEPEeHMAX MacChbl XWUAKOCTM U rasa, npep-
BapUTENbHO pa3feNneHHbiXx cenapatopom, mMac-
COBbIMM  KOPWOJMCOBLIMU  Pacxogomepamu.
Pe3ynbTaTthl U3MepeHuii nepefatoTcs B yCTPOn-
cTBo 06paboTku nHbopmauun. Kopronncosbli
MaccOBbIl pacxofomep, yCTPOCTBO onpesene-
HUA 06BEMHOI ONW BOAbI 1 YCTPOMCTBO 06pa-
60TKM MHGOPMaLMKM 06pa3yIoT KaHanbl u3mepe-
HWI pacxoaa o6bema rasa, Macchl XUAKOCTU 1
maccol HedTw.

BOK 31EeKTPOHUKM LAHHON CUCTEMbI Npej-
Ha3HayeH ana cbopa MHOPMAL UM C KOHTPOb-
HO-U3MepUTeNbHbIX NPUOOPOB, BbLIYUCIEHNSA
AebuTa CKBaXMWHbI, XpaHEHUA apx1Ba OTYETOB
B JHEProHe3aBMCMMON NamsTU 1 BbIBOAA UX Ha
BEPXHWA ypoBeHb. ANrOpUTMbI pa3paboTaHbl 1
cepTudmnumnpoBaHbl coBMecTHO ¢ BHUUM um.
O.N. MeHgeneeBa. BnoK 3neKTPOHUKM pa3me-
waetca B oTraenbHom wkady. Joctyn K npo-
rpammHomy obecrneyeHuto ycTpoiictea obpa-
60TKM UH(OPMAL MY 3aLLULLEH NAPONEM.

Cuctema BbINONHEHA BO B3PbIBO3ALLMLLEH-
HOM WCMOJHEHUW U UMEET MAPKMPOBKY B3pPbl-
Bo3auuTbl — Exib IIB.

Ha gaHHOM ypOBHe peann3yercs KOHTPOb
M nepBuyHas 06paboOTKA TEXHONOTMYECKOro
npouecca: BblYUCIEHME TEKYWMX 3HAYEHWI
B COOTBETCTBMW C 3afj@aHHbIMU anroputmamu
(hYHKUMOHNPOBAHMA, CPAaBHEHNE WX C aBapuii-
HbIMM 3HAYeHUAMMU, BblYUCIEHNE CPeAHMX 3HaA-
YeHWi NapameTpoB TEXHONOMMYECKOro NpoLec-
ca, CUTHaAn3auno aBapumnHbIX CUTyaLmn.

Cuctema nepepaym faHHbIX npouecca yyeta
Maccbl J06bIBaeMOii BbICOKOBA3KOM U
BbICOKOTEMNEpaTypHoii HedTn

Cuctema nepefayn faHHbIX Ha cnepytouynii
(Tpetnin) ypoBeHb aBTOMATM3MPOBAHHOW CUCTe-
Mbl YNIPaBNEHUA TEXHONOTMYECKUM NPOLECCOM
yyeta maccbl f06biBaemMoil BbICOKOBA3KOW U
BblCOKOTemMnepaTypHoi Hedtn — APM-gucnet-
yepa OCyLeCcTBASETCA C NPUMEHEHWEM WKPO-
KononocHoro 6ecnposogHoro goctyna (WWBA),
KoTOpbln obecrneynsaer 06MeH AaHHLIMU C
BbICOKOW MpPONycKHOM cnocobHocTblo Ao 10
M6wut/cek. Mepuoa onpoca no kaxany WBJ ¢
ucnonb3oBaHuem npeobpasosatenein UHTEp-
teiicoB RS 232-RS 485 1 RS485/ETHERNET no
npotokony Modbus coctaBnser ot 45 go 120 c.
MpumeHeHunto LB/ B KayecTBe OCHOBbI CUCTe-
Mbl Nepefayn AaHHbIX CNoco6CTBOBANO TaKke

Puc. 2 — BHewHul sud APM-ducnemyepa L{fJCBH (mpemudii yposeHs)

reorpaduyeckoe pacnonoxenue AlanbyvH-
CKOrO MeCTOPOX/EeHNA CBEPXBA3KON HehTH.
YpoBeHb ACY Tl yyeta Maccbl Ao6bIBaemMoit
BbICOKOBA3KOM W BbICOKOTEMNEPaTypHOi
HedTn
Bcs nonydeHHas u o6pabotaHHas uHpopma-
LMA MO KaHanam CBA3M NepejaeTca Ha aBTomMaTtu-
31poBaHHoe paboyee mecto aucnerdyepa LUACBH,
BHELUHWIA BUJ KOTOPOTrO NpeACTaBfeH Ha puc. 2.
Ha 3tom yposHe ACY TM y4yeta maccbl 406bl-

BAaeMOW BbICOKOBA3KOM W BblCOKOTEMMNepaTyp-
HOV HedTU peannsyeTca cneayliMe OCHOBHbIe
yHKUNN:
* rpaduyeckoe otobpaxeHne nHdopmayuu

0 COCTOSAHUM 06bEKTA yrpaBNeHns;
® Bu3yanbHaa M 3ByKOBaa CUrHanmsaumsa

0 HapyLeHNAX TEXHO0TUYEeCKOTo

npouecca, aBapuinHbix U npeAaBapunHbIX

cuTyaumax;
® 0TO6GpPaXKEHNE MTHOBEHHbIX 1

HaKOM/IEeHHbIX 3HAYEHNI TEXHONOrMYECKNX

napamertpos;
® neyartb OTYETHbIX JOKYMEHTOB.
ABTOMaTU3MpOBaHHOe paboyee  MecTo

ancnetdepa uexa Aobbiun KoHduUrypupyertcs
B COOTBETCTBMM C OpraHu3aLnoHHO-(pYHKLWO-
HanbHOM CXemoW NpeanpuATAA Ha 3Tane Tex-
Ho-pabouyero npoekTupoBaHusa. KoHdurypu-
poBaHne APM-aucnetyepa ocywecTBaseTca Ha
ocHoBe (YHKLMOHANbHOrO HasHayeHus, obna-
CTV NPUMEHUMOCTU U TpeboBaHMii nHdopmaL -
OHHOW 6e3onacHoCcTu.

PaccMoTpeHHbIV Bbille KOMMNAEKC TeXHW4e-
CKUX CPeACTB MO3BOMAET YCMELWHO peLwaTb rias-
Hyl0 3aiayy nHTerpmpoBaHHoi ACY TN — nonyye-
HUe 06BEKTUBHOWM W AOCTOBEPHOMN MHOPMaLUK
no yyety maccbl 406bIBAEMON BbICOKOBA3KOMN 1
BbICOKOTEMMNEPATYpHOU HedTU Ha AlanbyuH-
CKOM MeCTOPOXAEHNN CBEPXBA3KOW HedTH.

[JaHHas nHbopmaLus No3BONSAET HE TOMNb-
KO BECTU OmepaTUBHbIA KOHTPO/b NapameTpoB
HehTenobblun 1 ydeT fo6bIBAEMOV NPOAYK-
LMK, paLMOHaNbHO WCMOMb30BaTb MOTPYXHOE
rny6uHHOe TexHonormyeckoe o60pyAoBaHUe,
He [loNycKaTb BbIXOAA €ro U3 CTPOs, BO3HUKHO-
BEHMA aBapMiiHbIX CUTyauuin, cpbiBa Ao6bIYM
HedTW, NpeoTBPaLLaTh 3arpA3HEHNs OKpyXKa-
lolen cpepbl, HO U NONyYaTb TaKNe Mepbl rocy-
[ApCTBEHHOI NOAAEPKKM KaK 0OHyneHue cTaB-
KW Hanora Ha A0BblYy NONE3HbIX UCKOMAeMbIX
(HAMW) npu pa3paboTke BbICOKOBA3KON HedTK
N CHUKEHME CTaBKW 3KCMOPTHOM MOLWAWHbI [0
10%, 4TO No3BonseT BecTU pa3paboTKy U IKC-
nayartauuto noao6HbIX MECTOPOMXAEHUI HA peH-
TabenbHOM ypoBHe.

Utoru

ABTOMaTV3MPOBAH M OpraHn3oBaH npouecc ne-
pefaun faHHbIX paboTbl M3MepUTeNbHONW ycTa-
HOBKM ANs yyeTa A06bIBaeMOii BbICOKOBA3KOMN 1
BbICOKOTEMMNepaTypHoii HedTu.

BbiBOAbI

MonyyeHne TOYHOM U JOCTOBEPHON MHOpMa-
UMM BAXHO KaK AN TEXHONOrMYECKOW, TaK K
0N 3KOHOMWYECKOW CTOPOHbI AeATeNbHOCTU
npeanpuATUA.

CnnCoK ncnonb3yemoii nuTepaTypbl

1. Axmagwes P.H., Wuranos A.®.,
KasuxaHoB P.P. PaszpaboTka 1 npumeHeHne
M3MepUTENbHOrO KoMMeKca Ans yyeta
cBepxBA3KoM HedTn // dKcno3uuus Hedtb
[a3. 2014. N25. C 28-29.

. 303yn# 10.W., Kusuna N.A., Anabywes B.A.

N

53



s an anoe
] Dearosep
18 L s oo 18, T tan (T L) o s
e o wan i a:m s Am [ e i A
L m e wan i w0 saM s = o )
15 amm i ) 2o a0 A (e nme o i
fosce () o o0 ame 1 now o ame o B
bocen L o 0o e e 0w o (1 a0 o
jutce o0 oy (1] e ] (1= nge 2000 0
o000 nog (] aem s 600 000 [ 0 o o
e Lo 00 o (T W o (1] e (1) ]
fuscs w000 [T (T s 00 now (] () am0 R0
busoe s (e e (1) Bnm ow (o (T o w0
"o " (] (1] (1] (1% (1™ (T (™ (1]
e [ werw TI8E Tt
o
e i o] ] 157
T8 138 wie Tas 1340
i o) sam e T
. um win nt 2
oo w000 o) e e
foson 0 (] ng0s ()
s 1 [ 050 ame
o w000 0 to0 s
oo w00 (] o0 e
o o 0 oo e
o w00 (] amm s
focoe (] (1] (T (1]
5 1
foxnams
fooow 1605 ] o A
1w 1301 nm i (1)
busoy . wes e (]
e 1™ e 0o e
bt o 00 s (1]
= el o) s ()
fuooe noom 10 0w e
b cos waey w0 10 (T
YpoBeHs B k2 2o 1m0 (1] 0oy aw
508 w000 [ 50 (1)
booon a0 [T oo s
foces Lo (] (Y s
1 am
B [Miwem | Gmtee [

Puc. 3 — Bud usmepumenbHo20 komnsiekca
Ha APM-ducnemyepa L|/]CBH
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Conclusions
Obtaining accurate and reliable information

Materials and methods
Analysis of the measuring system in

Abstract
In present paper considered the issue of

automation and data transmission of the operating. is important for technological and economic
measuring system for metering the mass of heavy aspects of activity of the enterprise.
and high temperature oil to the control center of Results

Keywords

automation, data transfer, accounting for
the mass of high viscosity oil and high
temperature oil

the field office. The main objective is to obtain
reliable information about the measuring process.
This data is used not only for technological
purposes, but also to have government benefits.

Automated and organized process of

data transfer operation of the measuring
system for accounting of heavy oil and high
temperature.
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PaccmoTpeHbl TexHUYecKue
C/I0XKHOCTHU M NEepPCNeKTUBbI
TEXHONOTUM CBA3MN C
BHYTPUTPYOHbIM 060pyAOBaHnEM
yepes MeTaNIMyecKme CTeHKM
Tpy6ONnpoBoA0B Ha CBEPXHU3KOI
yactote 22 ly.

Marepuanbl u meToabl
PacnpoctpaHeHue marHuTHOro nons B
pasNuyYHbIX Cpeaax.

KnioueBble cnoBa
BHYTPUTPYOHAn AMArHoCTUKA, CKpeboK,
OYUCTHOW NOPLLUEHD

B HacToslee BpemMs ans nepepayn CuUrHa-
na ¢ BHYyTPUTPYOHOro 060pYAOBaHUA WMPOKO
MCMNONb3YIOTCA HU3KOYACTOTHbIE NepeAaTynKm,
GONbUWNHCTBO KOTOPbIX paboTaeT Ha wvacrote
21-23 Ty [1]. Bbibop Takoi pabouyeit 4acToThbl
06yCnoBeH KOMMPOMUCCOM MEXKAY CTEeneHbio
npoHuuatoLLed cnocobHOCTU cUrHana, CKopo-
CTbIO €ro nepefaynm U MOMeXoyCTOMYMBOCTbIO
curHana. Ha Gonee HUM3KMX vacToTax oGMmeH
[aHHBbIMW NPOUCXOAWUT HeMmpuemiemMo LOAro, a
Mpu NOBbILEHWUW YACTOThl CUTHAN B MeTananye-
CKOM cpene 6bicTpo 3aTyxaeT (3KpaHupyercs)
[2]. Kpome Toro, npu NpuBAMKEHNUI K NPOMBbILL-
NeHHbIM YacToTam 50-60 Iy, pe3Ko Bo3pacraer
YPOBEHb NOMEX, YXYALIAI WX KAYeCTBO CBA3MN.

HecmoTps Ha 3TV CNOXHOCTM, TEXHONOIUA
06HapyKeHUs BHYTPUTPYOHbLIX CHApAAOB B Ha-
cTosilLee Bpems XopoLo otThaxeHa [3]. Ha npak-
TUKE Yallie BCEro UCNONb3YEeTCA KOMMIEKT U3 HU3-
KOYacTOTHOro nepeaatynKka u nokaropa 22 ly.

OfHaKo 4acTo TaKoW (YyHKLMOHANbHOCTM
OKa3blBAETCA HEJ0CTAaTOYHO. BOT TUNMYHBIA Npu-
mep. CHapsAA € HU3KOYACTOTHbIM NMepeaaTinkom
3amnacoBaH B Kamepy 3anycka U Kamepa onpec-
coBaHa AaBneHuem. B 3T0 Bpems Mo KaKoW-To
NpUYMHE NPUXOAUT KOMaHAA Ha OTMeHyY NpoBe-
neHus pabot. MoXHO, KOHEYHO, OCTaBUTb CHa-
ps4 B KaMepe A0 OXUAaHWUA KOMaHAabl 3anycka,
HO MepefaTyuK BHYTPU CHapafa ywe w3nydaer
curHan, pacxogys 3Hepropecypc. Ecau Bpems
0XUJAHUA BENNKO UMW HEW3BECTHO, TO MPUAET-
CA CTpaBnMBaThb [aB/eHue, ciuBath HedTb U3
Kamepbl 3anycKa, OTKPbIBaTb KPbILKY Kamepbl 1
“3BNEKaTb 3anacoBaHHbI CHapsAA ANS 3aMeHbl
3NEMEHTOB NWUTaHMA Ha nepepatyuke. W nocne
3TOrO elle HaAo NMPOBECTV NOBTOPHYIO 3aNacoBKY
cHapsaa. Pabota 37a BecbMa TpyAoEMKas.

HenpousBoauTenbHble MOTEPU BPEMEHM
M PecypcoB MOXHO CyUeCTBEHHO COKPaTUTb,
ecnu Gyaer BO3MOMHOCTb MOCAe 3anacoBKM
nepegaBatb Ha BHyTpUTPyOHOe 060pynoBaHue
KOMaHfy Ha OTK/0YeHWe W BK/OYEHUE HU3KO-
4aCTOTHOrO nepejaTynka 6e3 n3BneyeHma cHa-
pApa u3 Kamepbl. Haj coBeplueHCTBOBaHWEM

KAMEPA
MYCKA

RAMEPA
FMYCKA

‘ f-'“anH]

MMHT-00 — 60pmosoli HU3KoYacmomHsili npuémonepedamyuk;
[THT-04 — scnomozamenbHbili BHeWHUD HU3KkoYacmomHsil nepedamyuk; UK-nyasm [y —
UHGPaKpacHsIl nynbm oucmaHyuoHHo2o ynpasnerus; HIP-00 — Hu3koyacmomHbIl fokamop

Puc. 1 — bopmosoli nepedam4uk 8 pexcume
us/yyeHus

Puc. 2 — Mepesod 6opmoso2o nepedamyuka
B8 cnAwul pexcum

YK 620.1

npuemonepepaTyuKa, ynpasisemoro 4yepes
TONICTOCTEHHbIV TPyO6ONpPoBOA, U paboTaioT cen-
yac cneymanuctel 000 «AMPOANT».

Pa3pa6oTKa HU3KOYaCTOTHOIO
npuémonepepatyuka

OcHoBHasa 3afaya, KOTOPYI pelany Hawwu
cneymanncTbl Npu paspaboTke HU3KOYACTOTHOTO
npuémonepeaarymka — A0OUTbCA YCTOMYMBOM
nepefayn KoMaHf Ha QoHe 3NeKTPOMarHuUTHbIX
nomex. TexHonorus paspabarbiBanacb Ha 6ase
XOPOLIO OCBOEHHOW Hamu MeToauKu obHapy-
YEHWUs HU3KOYACTOTHOro nepejatyvka B Tpybo-
npoBoje. B ocHoBe TeXHONOTUW NEXUT anroput™m
amnauTyaHo-GasoBbix  MaHunynaumin - (AGM)
3NEKTPOMArHUTHbIX ~ CUFHANOB  CBEPXHU3KOM
yactoTbl 22 u. [nA noBblWEHUA NOMEXOYCTON-
YMBOCTW YNPaBAEHUA WCMONL3YIOTCA NPUEMDI
HaKonneHus u UNLTPOBAHUA MPUHATOTO CUT-
Hana, pybaupoBaHue nepegaBaemoint uHbOp-
MauuuM 1 NOATBEPXAEHWE MPUHATOW KOMaHAbI.

Ha cerogHAwWwHWA AeHb A0 cTaguu npo-
MbILWAEHHOTO NPUMeHeHUs foBeAeH GopTOBOWA
(ycTaHaBAMBaemMbll Ha YUCTAWMUIA NOPLIEHD)
npuémonepeaarynk MMHT-00. HoBble dyHKLMK
6opToBOro NnpMémonepesaTyMka — nepexos B
CNAWUA PEXUM U BbIXOJ, U3 CNALLETro pexxmma
no KomaHfe, nepefaHHon Ha yactote 22 Iy ¢
BHeLUHero nepeaaTyuka.

Mpy Heo6XoAMMOCTM 3KOHOMWUM 3HEPro-
pecypca  6GopToBOro  nmpuémonepeaaryumka,
HaxoAsleroca B Kamepe 3anycka, OH nepe.o-
OUTCA B CRAWMA PEXMUM KOMAHAOMN C BHEWHero
nepeaarumnka (puc. 1, 2). Nepexoq B 3T0T pexum
KOHTPO/IMPYETCA C MOMOLLbI0 HU3KOYACTOTHOrO
JIOKaTopa, pacnosioXeHHOro OKoN0 Kamepsbl 3a-
nycka. B cnAwem pexume npuémonepenaTymk
MOXeT HaxoAUTbCA B KAMepe 3anycka HeCKoNb-
KO AHel WAW Jaxe Hepenb, NpaKTMyecKku 6e3
YMEHbLUEHUS BPEMEHW JAanbHelilwei paboTsl.
Nepea 3anyckom cHapsiAa HEO6XOAMMO BbIBECTM
60pTOBOM NpPUEMONEPeATYNK U3 CMALLEro pe-
XMMa KOMaHAOMN C BHELHEero HW3K0o4acToTHOro
nepegaryunka. locne 3Toro MOXHO NPOU3BOAUTb
3anycK cHapsaa.

Yto6bl NpepoTBpaTUTL OTKAtOYEHMe MMHT-
00 BO BpeMms ABMKEHWA N0 TpybonpoBogy U3-3a
nomex, B Hero BCTPOEH AAaTYMK ABWXKEHUs, fe-
NawoWmn HEBO3MOXHbLIM C/ly4aliHblii Nepexos B
CNAWNIA PEKNUM.

B HacToswee Bpems Beaytcsa pabotbl no
BHeApeHuo GyHKuuKU nepegayn A®M curHana
M B HU3KOYACTOTHbIN nokatop HMP-00. B 3tom
clydae KoMmaHabl Ha 6GopToBoi npuémonepe-
aarumk MMHT-00 moxHo ByaeTt nogasatb Heno-
CpefCcTBEHHO € MOANGDMLMPOBAHHOIO IOKaTopa
HMP-00 6€3 AONOAHWUTENBHOTO HU3KOYACTOTHO-
ro nepegaryuka MNHT-04.

B03MOXKHOCTM 1 OFpaHM4YeHNA TEXHONOTUN
nepepaun MHcoOpMaLUmn yepes MeTaninyecKue
CTEHKM

Kak 6b110 0TMe4eHO Bbille, Nepefaya Aaxe
NpOoCTENWMNX KOMaHA Ha vacTtoTe 22 I yepe3
TONCTble MeTaNInyecKkne CTeHKN Ha ¢oHe pas-
JINYHBIX 3NEKTPOMArHUTHbIX NOMeX fBAAeTCA
HenpocToi 3agaven.

CKopocCTb nepefiaun fAaHHbIX 4epe3 Mme-
TaNANyecKne CTeHKM Ype3BblYalMHO HU3KasA.
MNepepaya oAHOM KOMaHAbl U MOATBEPXAEHUE



€8 Mony4yeHUa 3aHMMaloT HECKONbKO CEKYHA.
Takas 3agepxKa obycnosneHa HECKONbKUMU
npudvHamu. Bo-nepBbiX, HU3KOW YacToTon
Hecylero curHana — scero 22 KonebaHus B
ceKkyHay. Bo-BTOpbIX, Mexay npuémom n nepe-
Aayell curHana fomkHa 6biTb naysa Ans 3atyxa-
HUsA KonebaHWii B TpaKTe Npuemo-nepeaaroLyen
aHTEHHBbI. B-TpeTbUX, CUrHAN MOXET ObITb Hapy-
LWEeH 13-3a BHELLHEN NoMeXH, 1 noTpebyeTcs ay-
6nupoBaHue KoMaHabl. B pesynbTate TUNUYHOE
Bpema nepejayu OfHOW KOMaHAbl Ha yactoTe
22Ty n noaTBEPXAEHUE €8 NoNyYeHNs 3aHNMa-
eT NOPAAKA CeKYHAbl. A Ha POHe CUbHBIX 3NeK-
TPOMarHUTHbIX nomex — Ao 10 c.

Moatomy BO Bpems nepefaynM KoMmaHAabl
06a npubopa AOoMKHbI 6bITb HENOABUKHBI APYT
OTHOCHUTENbHO ApYyra. PaccunTtbiBaTh Ha 06MeH
nHdopmaumen Mexay HenoABMXHbIM Nepeaar-
YMKOM, PaCMoNOKEHHbIM Ha MOBEPXHOCTU, U
BHYTPUTPYOHbLIM CHAPAAOM, KOTOPbINA NPOXOAUT
Ha cKopocTu 5 m/c no Tpy6GonpoBsoay, noka He
cTouT.

Hn3KoyacToTHbIN NpuémonepeaaTynKk cno-
cobeH nepefaBaTb UM MPUHUMATb Yepe3 Me-
TanNNYeCKyIo CTEHKY Tpy6onpoBoAa M1Lb orpa-
HWUYEHHbIA HaBOP NPOCTbIX KOMAHA W CUTHANOB.

Mepegarduky 1 npuémonepenaT-mem

Nokatopet 22 My

MNpodmnemepsi

B nopasnstowem 6oNbWUHCTBE Cly4aeB 3TOro
BMOJHe AOCTATOYHO. Hanpumep, MOXHO Yy3-
HaTb YpOBeHb 3apsAa aKKyMynsTOpHbIX Gara-
peit Unn NepefaTb CTaTyC BK/OYEH-BbIKNOYEH
ANA KaKon-nMbo noacucTeMbl BHYTPUTPYOHOrO
cHapapaa.

WUtorun

/I3roToBNeH 1 UCMbITaH ONbITHbLIA 06pa3seL HK3-
KOYaCTOTHOro npuémonepesaTymKa, CnocobHo-
ro nepefasatb W NPUHMMATbL Yepe3 meTanau-
YecKylo CTeHKy Tpybonposoga Habop NPocTbiX
KOMaHA M CMrHanoB Ha vactote 22 u, B TOM
yncne Ha QoHe PasNnYHbIX INEKTPOMArHUTHbBIX
nomex.

BbiBoAbI

OnucaHHas TexHonorna nepepayn uHdopma-

UMM HA CBEPXHU3KOW YacToTe Yepe3 meTanau-

yecKkue CTEHKM TpyOGONpPOBOAOB 1K Xene3obe-

TOHHbIE CTEHKU BYHKEPOB MOMET ObiTb TaKKe

npvMeHeHa:

® B CUCTEMAx CBA3M W yNpasieHWUsa cHapagamu-
repmeTn3atopamu, MCNONb3yemMblX A5
pemoHTa Tpy6OoNpoOBOAOB, BK/OYAA
NOABOAHbIE YYaCTKW;

AKYCTUHECKME NOKATOPLI
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npu ynpasaeHn aBTOHOMHbIMU
AMArHoCTUYeCKUMU Npubopamu, KoTopble
obcnesytoT ra3onpoBobl-neindbl Ha
KOMMPECCOPHBIX CTAHLMAX MarucTpanbHbIX
ra3onpoBOAOB B TEX C/Iy4Yasnx, Koraa
npoTAxKa kabens npu obcnefoBaHNm
HEBO3MOXXHa;

npu obcnesoBaHNM PasnnyHbIx
Tpy60oNpoBOAOB Ha aTOMHbIX CTAHLMAX BO
BPEMA UX PEMOHTA.
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Abstract

Analyzed some technical complexities for
technology of commands transferring through
metallic walls of pipelines on ultra-low
frequency of 22 Hz.

Materials and methods
Distribution of the magnetic field in different
environments.

Results
A prototype of a low-frequency transceiver that is
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able to send or receive some simple commands
and signals through the metal pipeline wall

at a frequency of 22 Hz in presence of various
electromagnetic interferences and noises was
manufactured and tested.

Conclusions

The described technology of information
transmission at very low frequencies through
the metal walls of pipelines or reinforced
concrete wall bins can be also used in
communication systems of smart plug
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PIGs, which are used for repair of pipelines,
including underwater sites;

for the management of autonomous
diagnostic devices that examine gas
pipelines at compressor stations, when
pulling a cable is impossible;

as well as for an examination of various
tubes at nuclear power plants during their
repair.

Keywords
pigging, diagnostics, inspection
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field of a marker placed inside a gas
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Hepaspywaouwmmn KOHTPOb
NAOTHOCTU HedbTU HA OCHOBE
pagMON30TONHOIO U3Jly4eHUs
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Katheppa INeKTPOTEXHUKU, INEKTPOIHEPTETUKH,
3NeKTPOMeXaHUKKU, HaunoHanbHbIN
MUHepanbHO-CbIpbeBON YHUBEPCUTET «[OPHbINA»,
Cankr-MeTepbypr, Poccus

B cTaTbe onucaHa npobnema
HecoBepLIeHCTBA CYLLeCTBYOLUX
MEeTOAMK NpPKN KayeCTBEHHOM

M KONMYeCTBEHHOM KOHTpoJie
HedTu. lns ocyuiecTBieHus

3TUX Lenei npeanoXKeH meroa,
OCHOBaHHbI Ha PaAUOM30TONHOM
u3nyyeHuu, obnagaroLmii
BbICOKOMW 3(P(heKTMBHOCTbLIO,
[OCTOBEPHOCTbIO,
JOJIFOBEYHOCTbIO, NPOCTOTOM
06cnyKMBaHUA U 1eTKOM
B3aUM03aMEeHAEMOCTbI0 OCHOBHbIX
y3J10B CUCTEMbI.

MaTepuanbl n metoabl

Ha ocHOBe KOMNTOHOBCKOTO pacceaHns

1 GOTO3NEKTPOHHOIO NOTNOLLEeHUSA
pPaAronN30TONHOro U3NYYEHNA Cpeao
paspaboTtaHa meToanKa U3MepeHus
KAYeCTBEHHbIX U KONIMYECTBEHHbIX
XapaKTepuUCTUK TpaHCNopTupyemoi HedTy.

KnioueBble cnoBa
paanon3oTonHoe U3nyyeHue, pacxos, Hedb,
Tpy6onpoBog, cBO60AHbIN ras, NIoOTHOCTb

Ha cerogHAwHWA geHb B Poccum Habnio-

[A0TCA TEHAEHUMM K yBeNudYeHuio oObemoB

HedbTefobbIuM. ITO CBA3AHO C M306peTeHnem
M COBEpLIEHCTBOBAHMEM METOAUK MO A0Oblue
BbICOKOBA3KOW HedTU, NPUPOAHBIX U TBEPAbIX
6uTyMOB, cnaHueBoi HedTH, pa3paboTke ocTa-

TOYHbIX 3anacoB UCTOLLEHHbIX U OﬁBoﬂHeHHbIX

mecTopoxaeHui [1].
BbicOKne TexHonoruu no Aobblye U KOH-

Tponto nosy4yaemoro Cbipba ABAAKTCA OAHUM

U3 rNaBHbIX KPUTEPUEB MNOALEPIAHWUA BbICO-
KMX TemnoB npupocta HebTenobbiun. ITOT
thakT [oKasblBaeT NpuCTanbHOE BHUMaHWe
rocyaapcTBa K AaHHOMY BOMPOCY W NpUHATUE
60NbIIOr0 YMUCNa HOPMATUBHBIX [OKYMEHTOB

[eiicTBytowas HopmaTuBHO-NpaBoBas 6asa B

obnactn obecneyeHuns UsmepeHuint Ha obbek-

Tax He(bTeFEBOBOFO KOMMneKCca HacC4utbiBa-

et 6onee 120 goKymeHTOB. Tak, K npumepy,
FOCT P8.615-2005 npeanucbiBaeT usmepeHue
cocTaBa, CBOMCTB M KOAMYecTBa 4o6bIBaemMon
HehTW, NEPUOANYHOCTb UCCefOoBaHNUA, AOMNY-
CKaemble MorpewHocTn u apyrme tpebosaHus
[2, 3]. OaHako TpeboBaHMA rocyfapCTBEHHOIO
CTaHfjapTa 3a4yacTylo He BbIMOAHAKTCA M3-3a
psAAa MPUYMH, OCHOBHble M3 KOTOPbIX npea-
cTaBneHbl Ha puc. 1. B yactHoctu, npobnema
BO3HWKAET BBUAY C/IOXHOIO peweHns 3apa-
4yn onpepeneHns KOHLEHTpAUWUN pasanyHbIX
BKIOYEHWU B NOTOK TPAHCMOPTUPYEMOrO Cbl-
pbs. JTo rpybeiwee HapyweHue TEXHONOMUN
BbI3bIBA€T NAaBMHOOOPA3HbIA MpoOLecc yxya-
WeHWUA MeTo0B, TEXHONOTMIA U NPUBOPOB Npw

AO6bI‘-IE yrnesoaopoAHOTO CbipbA.

Bca po6biBaeman HehTb COAEPHKUT B CBO-
eM cocTaBe CBOGO/HbIN ras, HaNnyme KOTOPoOro
HaKNafblBaeT AOMOHUTENbHYIO MOrPeLHOCTb
NpuU MCNONb30BaHUM COBPEMEHHbIX U3MEpH-

TENbHbIX CPEACTB: PaCcX0JOMEPOB, YIbTPa3By-

KOBbIX JaTYMKOB, KOMI/IEKCHbIX CUCTEM U3MeE-
peHus B Lenom. To4Hoe onpejeneHne rasoson

YK 66-936.42

cocTaBfisoWen B HehTAHOM NOTOKE NO3BOAUT
n3bexarb NpoTMBOpPEYUnid npu npuemo-caa-
TOYHbIX onepauusax, obecneynt acdhexTusHoE
ynpaBieHne TeXHONOTMYECKUMU npoLeccamu
1 BbICOKMI YPOBEHb NMPOM3BOACTBA, a TaKke
pauuoHanbHoe WCNoib30BaHWe NNacToBOM
3HepruM ¢ onTMmmn3aunen nebuta CKBamMH no
HedTV 1 rasy [3, 4, 5].

BayHO OTMETUTb, YTO Ha y3nax ydyera Co-
cTaB HedTV KOHTPONMPYETCA NPenMyLLecTBeH-
HO nabopaTopHbIMU UCCNEA0BAHUAMM, NEPUO-
AMYHOCTb KOTOPbIX MO rasy AOXOAWT 0 0AHOrO
pasa B mecsu. OgHako, coctaB HedTH, nocTy-
natoujei 13 406bIYHON CKBAXMHBI HEMOCTOSIHEH
BO BPEMEHW, YTO ABNAETCA NPUYMHON YacToro
HECOOTBETCTBMA BbINOJHEHHbIX paHee U3mepe-
HWUI peanbHoMy ha3oBOMY cocTaBy HedhTAHOroO
noToKa.

B HacToswee Bpems KOHTPO/IMPOBATb
COCTaB ¥ KONWYECTBO, He HapywuB LenocT-
HOCTb W CTPYKTYPY NOTOKA@, BO3MOXHO TONbKO
C NMOMOWbIO BONHOBLIX MeTofoB. Haubonee
ONTUManbHbIM SABAAETCA BbIGOP MMEHHO paau-
OM30TOMHbIX CUCTEM. PaanounsoTonHbIi MeTog
OCHOB@H Ha KOMNTOHOBCKOM paccesHun u ¢o-
TO3/IEKTPUYECKOM MOTNOWEeHNU raMmma-KBaH-
TOB, NPY 3TOM MO pe3ynbTaTam NPOBeAEHHbIX
MCCNefoBaHN BaXHO OTMETUTb, YTO AeTeKTu-
poBaTb HEOOXOAMMO KaK Mpsmoe, Tak M pac-
cesHHoe u3ydeHne. 310 o6ecneynT BO3MOX-
HOCTb KOHTPO/IA COCTaBa Mo BCEMY CeYeHuio
Tpy6®I [5, 6].

Vi3smeputenbHas cucTema COCTOMT U3 OCHOB-
HbIX COCTABAALWMX: NepBUYHOro npeobpaso-
BaTeNs, B3aUMOJENCTBYIOWEr0 C KOHTPOAUPY-
€MbIM MOTOKOM M BblAAOLUM MHGDOPMATUBHbII
napameTp ¥ BTOPUYHbIA NpuUGOP, B KOTOPOM
npoucxoaut nepepabotka M rpagyvpoBKa no-
Jly4eHHOro 3HayeHus. Mpu aBMKEeHUU HedTU
no Tpybe obecneuynBaeTcs HenpepbiBHOE W3-
MEpEHNE OTAENbHbIX KOMMOHEHTOB, KOTOpble

OcHOBHble npobnembl Npy KOHTpone U yueTe fobbiBaemoil HedTu

Ha HopmartneHo-
NpasoBOM YPOBHE

B Hay4HO-
TexHWU4ecKon chepe

Mpwu 3xcnnyaraumnm

Bonbwoe 4ucno
HOPMaTUBHbIX
JOHYMEHTOB
(bonee 120),
NME L X
npoTMBOpeYnn

OtcytcTBMe
efMHbIX

CTPYHTYPbI HedTK
v bonbluoe yucno

OtcyTcTBME BAMHON

AOCTOBEPHOMN
CnomHoCTb CUCTEMBI KOHTpONSA,
reTeporeHHon obnapatowen

HenpepbIBHOCTLIO
W3MepeHnii n

MEeLIaoLmnx OTCYTCTBMEM
thakTopos BAWAHUA Ha
TPAHCNOPTUPYEMbIN
NoOTOK

HoHcepBatuam npu
1cnonb3oBaHUK
M3MEPUTENBHBIX

cpeacTs

HepocTatoyHan
KeannguKaums
crneynanucros

TpeboBaHWit u
npegnucaHunia

Puc. 1 — OcHosHble hakmopsl, BAUAIOUUE HA KAY€CMBEHHbI U KONUYeCMBeHHbIl aHanu3 Hegpmu



PErucTpMpytoTCa NepBUYHBIM NpeobpasoBare-
nem, npeABapuTeNbHO OTFPajyMpoBaHHOM Ha
HeobxoAuMMble KpuBble (Hanpumep, COOTBET-
CTBYIOLLYIO ra3oBoMy (akTopy). Ha ocHoBaHum
[aHHbIX C HECKONbKUX M3MePUTENbHbIX NNHUNA
BO3MOXEH MOHUTOPWHT Ha OJHOM O0ObeKTe
KOHTpOnA.

MpoBeaeHHble HaTypHble UCMbITaHUA U3Me-
puTenbHoi cuctembl Ha 6ase 000 «Jlykoiin-Ko-
MW» NO3BOMAN OLLEHUTb AOCTOBEPHOCTL Npea-
naraemov MeToAuKN. [iNs OLeHKM NOTPeLHOCTH
M3MepeHNin KOHTPOMPOBancA NOTOK C 3apaHee
M3BECTHbIM cOCTaBOM. [IpoBeaeHHbie nccneno-
BaHWA NoKasanu, YTo NonyyYeHHble pe3ynbTatbl
o6nagaloT NoNHONW B3aMMHOW Koppensuuen ¢
peanbHbIMKM MOKasaTenAmu, YA0BNETBOPAIOT
TpeboBaHMA rOCyAapCTBEHHOrO CTaHAapTa U
[0Ka3bIBaKT 60/bLIOE NPENMYLLECTBO METOAA.

Utorn

MpepacTaBneHbl 0OCHOBHbIE PaKTOPBbI, BAUAIOLWME
Ha KayeCTBEHHbIN U KONMYECTBEHHbIA aHanu3
HedTH, OKa3aHa Heob6XOAMMOCTb Henpepbis-
HOro M3mepeHus rasoBoro Qakropa, npuse-
[leHa MeTofMKa M3MepeHUs Ha OCHOBe paaw-
OM30TOMHOr0 W31Yy4YeHUA, ONucaHbl OCHOBHbIE
pe3ynbTaTtbl 1abOpaTopPHbIX MCCNeA0BAHUM.

ENGLISH

BbiBoabI

1. PagnounsoTonHbln MeToA U3mepeHus
obnagaer BbICOKON 3h(HeKTUBHOCTbIO, 1
cnocobeH perncTprpoBaTh pasnuyHble
BKNOYEHUsA B HETAHBIX NOTOKAX, BKNOYasn
ra3oByto COCTaB/IALLYI0, OKa3bIBaIOLLYHO
60NblIOe BAUAHME HA TOYHOCTb U3MEPEHNUs
pacxopa HedTu.

2. Co3paHue U3MepUTENbHON CUCTEMBI Ha
OCHOBE PafiMOU30TONMHOrO U3NTyYeHUs
ANA onpefeneHns peanbHOro
KOMMOHEHTHOTO cOCTaBa HedTn 1 ee
obbema no3BonuT paspaboratb eAnHbIN,
LleHTPaNnn30BaHHbI ¥ OTKPbITbIV OTAEN
N0 KOHTPO/IO KayecTBa HedTW U yCIoBUi
TPaHCNOpPTUPOBaHWA. ITO MO3BOAUT
NOBbICUTb YPOBEHb MPON3BOACTBA,
CYLLEeCTBEHHO MOHU3UTb 3HEPro3aTparhl,
obecneyntb 3HeproadeKTUBHYIO
TPaHCNOPTUPOBKY YrNeBOLOPOAOB,

a TaKe M36exaTb MHOTOYMCNEHHbIX
aBapUMHbIX CUTYALNNA.
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Abstract

The article describes the limitations of

the existing methods for qualitative and
quantitative control of oil. This can be

done by radioisotope measurements. The
radioisotope radiation method has huge
penetration strength, high sensitivity to
measuring flow density, the unit parts are
compatible and easily interchangeable, and
its methodology is simple.

Materials and methods

Based on Compton scattering and
absorption of the radioisotope photoelectron
emission medium developed a technique
for measuring the quality and quantity of
transported oil.
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It were revealed main factors affecting the
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allows developing a unified, centralized
and open department to control quality
of oil and transport conditions. With
Radioisotope measurement system it

is possible to obtain the information
regarding the character and the
composition of the flow transported, and,
in turn, based on the results obtained, oil
extraction and transportation processes
may be further improved, to reduce energy,
to provide low-energy transportation of
hydrocarbons, to avoid the numerous
accidents.
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OaHUM 13 cambIx
pacnpocTpaHeHHbIX aeeKToB
MarucTpanbHbix Tpy6onpoBsoaos
AIBNIAGTCA CTPECC-KOPPO3NOHHOE
pacTtpeckuBaHue. llpumeHsemsolie
CerofHs MeToAbl U pacyeTbl
OLLeHKMN 0CTaTOYHOro pecypca
PEMOHTHbIX TPY6 He yYUTbIBAIOT
M3MeHeHue CBOWCTB MeTanna

B 061acTAX, NOABEPIKEHHbIX
AaHHOMY TNy AedekToB. B
cTaTbe paccMoTpeHa npobsiema
onpeaeneHus oCTaTo4yHOro
pecypca HepTerazonpombiCOBbIX
Tpy6onpoBogoB npu
NpoBeAeHMMN PEMOHTOB
Y4YaCTKOB, NOABEPKEHHbIX
CTpPecc-Koppo3UOHHOMY
pactpeckuBanuto. llpegnoxkeHa
MEeTOAMKA KOMMJIEKCHOIO
KOHTPOJIAl, NCNOJb3YIOLan
MarHUTHbIA U BUXPETOKOBbI
MeTOAbl HepaspyluaoLLero
KOHTPOJIA, C LieJ1bl0 NOBbILLEHUA
TOYHOCTU OLLEHKU CPOKaA
GesaBapuitHOM 3KCNAyaTayuu
Tpy6onpoBosa.

Matepuanbi 1 meToabl

Tpy6bl MarucTpanbHbix HedTe- 1
rasonpoBo/joB UCCNEL0BANUCh
BUXPETOKOBbLIM U MarHUTHbIM METOAAMMU.

KntoueBble cnoBa

HepaspyLaWwmii KOHTPOIb, MarHUTHbI
KOHTPO/b, BUXPETOKOBbIN KOHTPOb,
KO3pUWUTUBHAZA CMUNa, OCTATOYHbIN pecypc

besaBapuiiHaa akcnayatauma TeXHUYECKU
onacHbix 06bEKTOB HEBO3MOMHa 6e3 ucnosb-
30BaHUA METOA0B HepaspyLlaloLero KOHTpona
(HK). AnarHocTuka Ha Bcex 3Tanax aKcnayarta-
UMW M3Jennin MeTannonpokata No3BONAET He
TONbKO OMpefeNnnTb UX TeKyllee COCTOAHME U
YPOBEHb 13HOCA, HO U OLLEeHUTb BO3MOXHOCTb U
CPOKM JanbHenwWen aKkcnayaTaunm.

TpybHas npombiwneHHocTb nposoaut HK
NpaKTUYecKn Bcei cBoer npoaykuum [1, 2, 3].
B xope 3KcnayatauuMm MmarucTpanbHoro Tpy-
6onpoBoja HET BO3MOXHOCTM NPOU3BOAUTHL
NepuoaNYECcKUiA KOHTpONb Bcero obbema,
BbIMOJIHAETCA /IMWb BbIOOPOYHDBIA KOHTPOb.
CornacHo JencTByIOL MM Ha CEFOAHSALUHNI AeHb
HOPMaTUBHbIM JAOKYMEHTaM N0 NPOBefeHUio
OMNArHOCTUKM COCTOAHUA METaNNOKOHCTPYKLMI
N WU3Lenuii MeTannonpokata, MarHUTHble W
BMXpeToKkoBble metoabl HK coctosHua metan-
Nna NPUMEHSAIOTCA MOBCEMECTHO B PasfIMyHbIX
oTpac/iax MpPOMbIWAeHHOCTU. O6bem KOHTPO-
NS, BbINONHAEMOro JaHHbIMW METOAaMM, 3Ha-
YUTENIbHO OTAMYAETCA ANA Pa3UYHbIX U3fje-
M M obbekToB. TaK, COrnacHo otpacineBomy
cTaHAapTy [4] npu KOHTpone marucTpasnbHbIX
HedTerasonpombICI0BbIX TPYOONPOBOAOB, BUX-
PETOKOBbI/ KOHTPO/b BbINOJHAIT B 06beme He
meHee 3% MNOBEpPXHOCTW Tpy6 Ana BbiABAEHUS
CTPECC-KOPPO3UOHHbIX fedeKToB  rnybuHown
meHee 10% OT TONWMHbI CTEHKU Tpy6, a Tak-
Xe onpefeneHus reoMeTpuyecKux pasmepos
CTPEeCC-KOPPO3MOHHbIX AetheKToB, B TOM yucie
BbIfABNEHHbIX CKaHepoMm-gedekTockonom. Mar-
HUTOMOPOLLKOBaA AeeKTOCKONUA NPUMEHATCA
K 10% BbifABNEHHbIX aedeKToB. B apyrux ciy-
yaax nponssoantca 100% KOHTpONb M3aenui
MarHUTHBIMU U BUXPETOKOBbIMW MeToAamu
HK. Hanpumep, npu npoBeaeHWM PEMOHTHbIX
paboT, KOHTPONe OTBETCTBEHHbIX 6anoK meTan-
NOKOHCTPYKLUIA U y310B NOABEMHbIX MEXaHU3-
MOB. Camble OTBETCTBEHHbIE WU3AENNA KOHTPO-
NUPYIOTCA MHOTOKPATHO Ha NPOTAXEHUN BCEero
CpoKa cnyxobl.

EctecTBeHHO, yTO TaKoi pasbpoc B nog-
X0Lax AMArHOCTUPOBAHUA WU3JeNnii  metan-
nonpokata He cnyvaeH. CywlecTByloT MHOro-
yncnenHole CHull, P, OCT n meToamnyeckue
yKasaHua No NpoBefeHUld  AMArHOCTUKMW
METaNNOKOHCTPYKLUNA.

CyuiecTByiolasA NpaKTMKa
onpeaeneHus 0CTaTOYHOro pecypca
HedTerazonpombiCNoBbIX TPy6ONPOB0OA0B
no 3anacy TONLUHbI

Xopowo W3BECTHO, YTO pe3ynbraT omnpe-
AENEHUA OCTaTOYHOTO pecypca MeTaNloKoH-
CTPYKUUI OKa3biBaeTcs Haubonee GAU3KUM K
LeNCTBUTENBHOMY 3HAYEHUID NpU nepuoauye-
CKOW 1MarHOCTUKe Ha NPOTAXKEHUW BCEro CPOKa
3KCNNyaTaumm TEXHUYECKU OMacHOro obbeKra.
Mepuoanyeckuinl KOHTPOb CYLLECTBYIOLEN TPY-
60NPOBOAHOM CUCTEMbI  IKCMIYaTUPYLOLUMU

YOK 620.179.14

opraHusaumamu He NPoBOAUTCA M3-3a 6ONbLIO-
ro o6bema COMyTCTBYIOWMUX ANATHOCTUKE oOne-
paumni n TpyAHOAOCTYNHOCTU MHOTUX Y4aCTKOB.
Kpome Toro, no pernameHTy paspeLieHo NpoBo-
ANTb AMArHOCTUKY NpU OCTaHOBKe paboTbl Tpy-
6onpoBoaa, MG0 3HAYUTENBHOTO CHUKEHUA
paboyero AaBneHnn B HEM.

Ha npakTuke e BO BTOpOW pas3, nocne
BBOAQ B 3KCMayaTauuio, Tpyba KOHTpOAMpY-
eTcs, KOra pacyeTHblil CPoK ee cnymObl npu-
6nnkaeTca K 3aBepLIEHMIO, W OCTPO BCTAKOT
BOMPOCHI MPUHATUA PeLIeHns O BO3MOXKHOCTM
ee JanbHemnlero UCNoNb3oBaHUA U onpegene-
HWA CPOKa OCTaTOYHOro pecypca. Ha atom 3Ta-
ne KayecTBO NMOBEPXHOCTU, HaAW4Me OCTaTKOB
3aLLMTHbIX MOKPBLITUA U TPYHTOBbLIX HACI0EHUN
flenaeT Ucnonb3oBaHWe BMXPETOKOBOro, mar-
HuTHOro 1 IMA metopos HK Gonee npeanoytu-
TeNbHbIMW, MO CPABHEHWIO C YNbTPa3BYKOBbIM
KOHTpPOnem Ana nposefeHua. [lna noucka no-
BEPXHOCTHbIX fedeKTOB NpUMeHseTcs Buxpe-
TOKOBbIA KOHTPO/b (BK). C nomouibio py4HbIx
¥ aBTOMATU3MPOBaHHbIX BUXPETOKOBbIX fedek-
TOCKONOB BbIABAAIOTCA TPELWMHONOAO6HbIE 1
CTPecc-Koppo3noHHble AedeKTbl, MUTTUHIOBas
Koppo3uA. IMA-ToNWMHOMEPBI NO3BONAIOT Bbl-
ABUTb 3PO3UOHHOE YTOHEHUE CTEHKM, 0OLUylo
Koppo3uto u paccnoeHus [7]. Mpeumyuiectso
MCNONb30BaHMA BGECKOHTaKTHbIX cpeactB HK
[5, 6] 3aKknioyaeTcs B OTCYTCTBMU HEOOXOAMMO-
CTU OUYWUCTKU KOHTPONMPYEMON MNOBEPXHOCTU
06bEeKTa KOHTPOA OT 3arpA3HEHU 1 U30ALNK-
OHHBIX MOKPbITUA.

BuXpeToKOoBble M MarHUTHblE MeTOAbl KOH-
TPONA NO3BONAKT BbIABAATL pa3HooOpasHble
3KCnNyaTaumoHHble AedeKTbl MeTannonpokara
W CBapHbIX COEAMHEHWUI. XOPOLO [EeTeKTUpy-
loTcA  TpewmHonofobHble AedekTsl (3aKartsl,
CTPeCC-KOppo3nsA,  YCTaNoCTHble  TPeLyMHbl,
XOMOfHblE TPEeLWMHbl CBAPHbIX COELUHEHUN,
CBULLM, NUTTUHTOBAs KOppo3us u ap.). Buxpe-
TOKOBble [1e(heKTOCKONbI NO3BONAIT BbIABNATH
AedeKTbl Ha NOBEPXHOCTAX C 60AbLWON Wwepo-
X0BaTOCTblO, Yepe3 [UINEKTPUYECKU 3a30p.
MprMeHATCA He TONbKO ANA AeTeKTUpoBa-
HUSA TPELWWH, HO 1 AN OLEHKN 13 rabapuTHbIX
pa3mepos.

CTOYKM 3pEHNA CBOUX XapaKTEPUCTUK Hau-
6onblnii MHTEpeC npeacTaBaser co6oi MHO-
rokaHanbHbl fedextockon BA-91HM (puc. 1).
Micnonb3yemble B Hem nporpammHble W anna-
paTHble pelleHnsa NO3BOAAIT B WMPOYANLINX
npefenax OTCTPOWUTbCA OT TaKOro OCHOBHOIO
MeLlalwWero napameTpa Kak pabouunii 3asop
npeobpa3sosatens. Ha cerofHAWHUA geHb BJ-
91HM — egMHCTBEHHAsA BUXPETOKOBAA cucTema
B Mupe, no3sonstowas pabotatb ¢ nepemeH-
HbIM 3a30pom A0 10 Mm 6e3 noTepu YyBCTBU-
TENbHOCTU K TpewmnHonoaobHbIM AedeKkTam.
Mpu 3tom rnybrHa noporoBoro gedekra He
npesbiwaer 0,3 MM. YKa3zaHHble xapaktepu-
CTVKU NO3BOAAIOT NPOBOAUTL KOHTPONb TPY6, B
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TOM YKCNe 1 B 30He CBAPHOrO WBa, NpeaHasHa-
YEHHbIX AN MOPCKUX NOABOAHbLIX NMEPEXOA0B,
rae ToAWMHa U30naunM AoCTUTraeT 8 MM.

Haunb6onee pacnpocTpaHeHHbIMU CPEAM IKC-
nayataunoHHbiX AedeKToB ABAAITCA KOPPO3M-
OHHble MOBpPEXAEHWs, NOApa3AensoWmnecs Ha
CNNOLLHYIO, TOYEYHYIO W A3BEHHYID KOPPO3uW,
npuyem ray6brHa noBpemaeHUs Bapbupyercs ot
[0NEeN MM 10 CKBO3HbIX OTBEPCTUI U TPELLUHbI.

YCTanocTHble TPewmuHbl W CTpecc-Koppo-
3MOHHOE pacTpeckuBaHWe OObIYHO XapakTe-
pu3ytoTcs naowaabilo obnactu obpasosaHus
U rny6uHOM. [laHHbIA TUN HecnaowWwHoCcTelh 06-
pasyetcs Ha MOBEPXHOCTU WU3AeNuii MeTanno-
npokara, Yalie BCero B 30HaX KOHLEHTpaLuum
HanpsXeHUA Ha Kpasx BMATUH U BbINy4YuH,
OKONOWOBHON 30HE W 30He CBAapHOro wWea,
MeCTax C NoBPeXAeHHbIM M30NALMOHHBIM NO-
KpbiTMeM. TpewMHbl XOPOLIO BbIABAAIOTCS BUX-
petokoBbiM MeTopom HK, pawxe npu cunbHO
KoppoaupoBaHHoi noepxHoctn OK. Cneayet
NnoAYepPKHYTb, YTO TPeLMHbl ABAAIOTCA CaAMbIM
onacHbimM getdektom. Hanuune TpewmH nobbix
pasMepoB U HampaBieHUA B METaNIOKOH-
CTPYKUMAX He AonycKaeTtcs, nMGO pernamen-
TUpyeTcA. B oTHOWeEHWU TPYy6 C BbIBAEHHBIMU
AedeKTamu BbIHOCUTCA pelleHne 06 X pemoH-
Te nn6o 6pakoBKe (MONHOM WMAW YACTUYHOW).
Ha pemoHTOnpuroaHbix Tpybax BbiABAEHHbIE
naedexTbl A0MKHbI 6bITb yaaneHbl abpasnsHoi
3aYMCTKOW C KOHTPONEM OCTATOYHOMN TOMLUMHBI
CTeHKM TPyObl.

[anbHenWwmnn pacyeT OCTaTOYHOrO pecyp-
ca Tpy6bl npeanonaraeTcs NpoBOAUTL OLEHKY
3amaca TO/IWMHbI CTEHKW. B pacuyete ucnonb-
3yI0TCA 3HAYEHWUA MUHUMANbHOW OCTATOYHOM
TONWMHbI TPYBbI C y4eTOM 06LLero KOppo3noH-
HO-3PO3MOHHOrO U3HOCA M PEMOHTA AedeKTHbIX
y4aCTKOB.

[amMmMa-npoLEeHTHbIA pecypc paccynuTbiBaet-
€A C BepOATHOCTbIO 90-95%

MpumeHeHUe MeTOAa KO3PLUTUBHOW CUNDBI
ANA onpeaeneHus cpoka 6esaBapuitHoii
3KcnnyaTauuu Tpy6onposoaa

MaruuTHbeln metoa HK ucnonb3lyetcs pns
KOHTpONA u3genun n3 metannonpokara. Op-
HUM W3 HanpaBNeHWI ero NPUMeHeHUs ABMA-
eTcA onpejeneHne MeXaHUYECKUX CBOMCTB
heppomarHuTHbIx Matepuanos. VI3BecTHo, 4TO

MarHuTHble ¥ (GU3NKO-MexaHuyecKkue CBOW-
CTBa MeTannoB 3aBUCAT OT OJHUX U Tex Ke
thakTopoB. Cpean HUX He TONbKO XMMUYECKUii
COCTaB M peXMMbl TepMUYecKoir 06paboTKu
martepuana, HO W HaKannvBaemble MOBPEX-
NleHNA MUKPO- M MaKPOCTPYKTYpbl, TaKMe Kak
nnactmyeckue gedopmanun, MUKPO- U MaKpo
LMCNOKaLMK, yCTanoCTHbIe MOBPEXAEHUA U Np.
B xope 3kcnnyatauuu B meTanne npoucxoaaT
CTPYKTYPHble U3MEHEHUs, CBA3aHHbIE C YC/Oo-
BUAMM W pexumamu paboTbl. MuUKpo- U ma-
KpoaedeKTbl CTPYKTYpbl, HAKOM/EHHble B NPO-
Lecce 3Kcnayatauuu, XpaHaT uHdbopmauuio,
CBA3A@HHYID C MaKCUManbHbIMW BeNUYUHAMMU
Harpysok, aevicTBoBaBwuMu Ha OK. MarHuT-
Hble napameTpbl, OAHO3HAYHO CBfA3AHHblE C
KONMYECTBEHHbIMU HapYLIEHUAMU CTPYKTYPbI
meTanna, ABNAIOTCA OTOOPAMKEHWEM pexuma
paboTbl KOHCTPYKL MK,

OAHMM M3 NapamMeTpoB, NPUMEHSAEMbIM B
MarHutHom metoae HK, asnaerca Ko3pumTuBs-
Has cuna H. [laHHas marHuTHas BennduHa
O[JHO3HAYHO CBA3aHa C OCTAaTOYHOW nnacTu-
yecKon paedopmaunen ¢ NpU PasaUYHbIX

BMAAX HarpyxeHuWs MeTanNoKOHCTPYKLUUN B
xofe ux 3Kcnayatauuu. Obe BenMUMHbI BO3-
pacTalT nNpu LUKAMYecKom HarpyxeHun OK.
H, — HanpseHHOCTb MarHNTHOro Nons, Heob-
XoAMMas ANA pa3MmarHuunBaHus eppomarHe-
TWKa npeaBapuTeNbHO HamMarHWYeHHOro [0
HacblWeHuns.

BONbWMHCTBO MapoK cTanen, NpUMeHs-
eMbIX ANA Npou3BOACTBA TPyb, OTHOCATCA K
Knaccy pasynpoyHsembix ctaneit. Koacbduum-
€HT YNPOYHEHUA ANA HUX cocTaBaset n < 0,1, a
KO3pUWTUBHAA CMNa B COCTOAHUU MOCTaBKM OT-
HocuTenbHo Hesennka — H_ = 1..10 A/cm. [ina
MeTannonpoKaTa U3 Takux CTanem cylecTByeT
Koppenauua hU3NKo-MexaHUYeCKUX 1 MarHuT-
HbIX CBOWCTB € KO3(PHULUEHTOM KOppenauuu
He meHee 0,9. [8]

NpoBeaeHHble UCCNeAoBaHUA C OfHOBpe-
MEHHbIM MCNONb30BaHNEM MarHUTHOrO CTPYK-
Typockona MC-10 u BUXpeToKoBOro AeteKTo-
ckona B/-90HTM [9] noka3biBaloT, 4TO BEANYMUHA
KO3PUMUTUBHOM cunbl B 06nactv, noABepeH-
HOM CTPECC-KOPPO3MOHHOMY pPacTpeCcKUBaHuio,
yBenuymsaetcs (puc. 2).

Puc. 1 — Cucmema asmomamu3upo8aHHo20 BUXPEMOKOB020 KOHMPOJIA mMpy6 60/bUW020
duamempa B/J-91HM

Puc. 2 — MazHumHsili cmpykmypockon MC-10 (a), suxpemokossii depekmockon BA-90HIT u peaynsmamsi mazHumuoeo (8) u
BUXPEmoKk0B8020 (2) KOHMPO/A cnpoeyuposaxHsie Ha OK us cmanu mapku 09r2C



Bbin ncnonb3oBaH MarHWTHbIA CTPYKTYpO-
ckon MC-10, TaKk Kak OH MMeeT Haubonbluyio
rny6uHy NpomarHM4YMBaHuA, AManasoH W Tou-
HOCTb M3MEpEeHMA CpeAn BCexX BbiMyCKaeMblxX
B MWUpe MOOWAbHBbIX MarHUTHbIX KO3PLMUTH-
MeTpoB, a TaKXe NO3BONAET MPOBOAUTL W3-
MepEeHUA NPpU 3HAYUTENbHbIX OTPULATENbHBIX
Temneparypax.

MoBTOpHbIE 3amepbl, CAenaHHble nocne
NpoBe/eHHOro PeMOHTa, OAHO3HAYHO MOKa3bl-
BalOT, YTO JaHHble 061acTM MMET aHOMab-
HO BbICOKME 3HaYeHWs KO3PLUTUBHOW CuNbl B
CPaBHEHUW C METaNNoM OCTanbHOro Tena Tpyosl.
/3BecTHO, 4YTO KOIpUMTMBHAA cuna Mmetanna
YBEIMYNBAETCA CO BpemeHeM. Takke M3BecTHa
KOppenAunoHHas 3aBMCMMOCTb MeXAY MexaHu-
YECKUMW CBOICTBAMMW CTanU W KOIPLUTUBHOM
cunbl.

Tpy6onpoBo4 3KCNAyaTUPYeTCs B pexume
ManoUNKNNYHOTO Harpy)eHus. [lna Takoro pe-
XUMa 3KCnayaTtauuu meTanna HexapaKTepHbl
pe3kue CKauyku KO3PUMTUBHOW CWUAbl. 3HAYMT,
KpWBas W3MEHEHWs KO3PUWTUBHOWM CUAbl, C
Y4EeTOM YC/IOBUIA HarpyxeHus oT BpemeHu, Oy-
[eT BepHa Ana Bcero metanna Tpy6el (kpusas
17T1C pexum Q1 Ha puc. 3). Mo 3Toii KpuBoii
BWAHO, 4YTO TOYKA, COOTBETCTBYIOLLAA TeKylle-
MY 3HauYeHMI KO3PUMTUBHOW cunbl B obnacty,
NoABEPKEHHON CTPecc-Koppo3uu, npeanonara-
€T MeHblliee ocTaTtoyHoe Bpems 6e3aBapuitHom
3KCnayaTaumMmn no CpaBHEHWIO C OCHOBHbIM Ma-
Tepuanom Tena Tpybbl. IMEHHO 3TO CMmelieHune
He06X0AMMO Y4YUTBIBATL MPY KOHEYHOM pacyeTe
0CTaTOYHOro pecypca.

N3 koppenaunoHHoii 3asucumoctit & (H) u
3aBUCUMOCTH

1
o o

=3+ )" @
rae ¢ — amnautyaa Harpyxexus, E — moaynb ynpy-
roct, K — Ko3pduUMEHT Hanpsenus, onpepens-
eTCA HOBas BENWYMHA aMMAUTYAbl HArpyXeHus, Yem
BHOCMTCA NMONpaBKa B PacyeTr OLeHKU ManounKI0oBOM
[O/ITOBEYHOCTM MO KPUTEPUIO 3aPOMAEHNA TPELLMHbI
13 ypaBHeHus MencoHa-KodduHa ans onpeaenequs
HOBOTO YMC/a LMKNOB HArpyXeHWs [0 3apomaeHus
TpewmHbl [3].

N+
1-yg E

e, = 0,25In

TAe e, — aMnAUTyia UCTUHHLIX Aecdopmaunit B Bep-
wuHe fedekta; o, — Npeaen ycranoctu metanna npu
CUMMETPUYHOM HarpyxeHun; E — MOAynb ynpyrocru;
(¢, — V3BeCTHasA BENNYMHA OTHOCUTENbHOTO paBHOMeEp-
Horo cyweHus; N, — nokasaTenb MATKOTrO LWKAM4e-
CKOrO Harpy)eHus, ONpeaensiercs no NpubaMKeHHON
dbopmyne:

R, =1,222_035
og

Yucno umnknos 3apoxaenus Tpewmn N, ansa
cnyyas HeCMMMeTpUYHOro Harpyxenus OK, xa-
pakTepHoro ans TpybonpoBoAOB NOA AaBAEHU-
€M, onpefensieTca, NUCX0AA W3 CNeAylowmnx 3a-
KNtoueHnin. LMKnbl Harpy3ku xapaxktepusytorcs
amnautyaoi fecdopmaLuii B BepwmrHe gederta
e, 1 cpeaHen aedopmaumen €, Kaxgablin u3
3TUX MapameTpoB 06paTHO MponopuuoHaneH
3HadeHmio N,. YTo6bl COXpaHWUTb MOCTOAHHBIM
KonMyecTso umknoe N, Npu yeennyeHun napa-
MeTpa e, , HaAO IKBMBANEHTHO CHU3UTb amnau-
TyAy Aedopmaunii e,. Mpu ycnosumn N, = const
MOXHO NMOCTPOUTb 3aBUCUMOCTb TUNA ¢, = f(e ).
Takne 3aBUCUMOCTM MOHOTOHHO yObiBaloume,
1 NpW pacyeTax OHW 3aMEeHSAIOTCA NNHERHbIMU.

MorpewHocTb 3T0ro0 NPMBAKEHNUS YBENNYMBA-
eT 3anac gonroseyHoctn OK. YunTbiBas Bbllle-
n3noxeHHoe, N, paccunTbiBaeTcs AnA 3aaaH-
HOrO HECUMMETPUYHOTO MaNOUUKINYECKOro
Harpy}eHus 3amelleHMeM Ha NpubaMKeHHoe
IKBMBANEHTHOE CUMMETPUYHOE HArpyKeHue.
Y TaKoro 3KBMBANEHTHOTO HarpyXeHus 4ncio
umknos N 6yAeT OAMHAKOBLIM C paccyuTLIBa-
€MbIM Harpy}eHuem.

B obuwem cnyyae

Npec = N1(gp) — N,q(Hc) B3

rae N, — 4ncno UMKIOB, COOTBETCTBYlOUIEE Npejeny
BblHOCcMBOCTM OK, A0 ero dusnyeckoro paspyLieHus;
NA—CbaKTVIHeCKOQ yucno OTpaﬁoTaHHbIX UWKNOB Ha MO-
MEHT ANarHoCTUKN.

N,(c,) onpeaensetca no 3KcnepuMeHTab-
HO MONY4YEHHBIM 3aBUCUMOCTAM, 1160 No cnpa-
BOYHbIM [JAaHHbIM.

N,(H)) onpeaensetcs npu npoBeaeHnu au-
arHOCTUKM C y4eTom pexunma pabotsl OK.

BpemenHon pecypc OK onpepensetcsa no-
cne onpegenerus N, 1o HOMOrpammam Harpy-
KEHWA MeTanna, no3BONAKIWMM OnpeaennTb
no KOppensAunoHHbIM Ko3pduumeHTam pecypc
MEeTaNNOKOHCTPYKUMMN B LMKNAX, MpOLeHTax
UNN YCNOBHbIX BPEMEHHbIX CMEHax B 3aBUCK-
MOCTU OT pexuma 3KCnayaTaumnm meTanioKoH-
CTPYKLMMU U MaKCMManbHOFO 3HaYeHUs KO3pLu-
TMBHOM cUnbl H .

Btopas, meHee 3HauuTenbHas owubka B
pacyeTe Hafl@HOCTV NO OCTATOYHOMN TONLWMUHE
3aKNioYaeTcs B TOM, YTO CKOPOCTb YTOHeHWs
matepuana paccyuTbiBaeTca Mo JMHeNHoOMy
3aKOHy, a He Bo3pacTatoLemy NponopLunoHans-
HO POCTYy KO3PUWTMBHOM cunbl meTanna. Mpwu
npoBefieHNN  [OMONHUTENBHOrO  MarHUTHOrO
KOHTPONA NO NOAYYEHHbIM 3HAaYEHUAM KO3PLKU-
TUBHOW CUNbl MOXXHO NMPOBECTU OLEHKY YPOBHA
MaKCUManbHbIX Harpy3oK, npunoxeHHsix kK OK
B npouecce 3Kcnayatauuu, ypoBHA OCTATOY-
HbIX HanpsXeHW W ypoBHA ynpyronnactuye-
CKUX Aecdopmauuii B MeTanoOKOHCTPYKLUAX.

He, Afem

MocnegHue fBa napameTpa OAHO3HAYHO BAUA-
10T Ha yBeNMYeHne CKOPOCTU KOPPOo3nUM mMeTan-
na. Cneayet OTMETUTb, YTO MOCie NpoBeaeHus
PEMOHTA BbINOJHAETCA BOCCTAHOB/IEHME 3ALLUT-
HbIX MOKPbITWIA Tpy6oNpoBoAa, YTO UCKOYAET
JanbHelwylo Koppo3nio M Ha nocnegyioliee
YTOHEHWE TONLUHBI CTEHKU BAUAET BHYTPEHHSS
3po3us.

Utorn

MonyyeHHble pe3ynbTaTbl WCCAEAOBAaHWUA Of-
HO3HAYHO TrOBOPAT O HeobxoaMmocT yyera
MarHWTHbIX XapakTepuUCTUK MeTanna nocne
NpoBeAeHNss pPemOoHTHbIX paboT obnacreit,
NoABEPKEHHbIX CTpecc-KoOppo3MOHHOMY
pacTpeckuBaHuio, B MPOYHOCTHbIX pacyeTax.
MonyyeHHble pe3ynbTaTbl WCCAEAOBAaHWUA Of-
HO3HAYHO rOBOPAT 006 M3MEHEHUWM MarHUTHbIX
CBOWCTB MeTanna B 06/1acTax NoaBepMHeHHbIX
CTPecc-KOppO3MOHHOMY pacTpecKuBaHuio.
[laHHOe M3MeHeHMe CBOMCTB COXpaHAETCA W
nocne NpoBeAeHUs PEMOHTHbIX paboT no yaa-
NeHuIo TpewmnHonoao6HbIX AedeKToB ¢ NoBepx-
HOCTW KOHTpo/siMpyemoro obbekta. QuesugHo,
4TO B MCMNONb3YIOLMXCA HA CErOLHALIHUNA feHb
MPOYHOCTHBIX pacyetax HeoOXOAMMO BHeCTU
N3MEHEHUSA, YUNTbIBAIOLME USMEHEHNE MATHUT-
HbIX CBOWCTB MeTaNNa B PEMOHTHbIX 06nacTsXx.

BbiBoabl

Mpu npoBefeHUN ANATHOCTUKN C LLeNblo OLeH-
KU 0CTaToyHOro pecypca Tpybbl Heobxoanmo
NPUMEHATb KOMMNEKCHOe obcneaoBaHue BuUX-
pPeToOKOBbIM, MarHnTHeIM 1 JMA meToaamum He-
paspyluatouiero KOHTPONs C LeNblo YTOYHeHUA
pe3ynbTaToB pacyeToB OLEHKM OCTaTOYHOro
pecypca KoHTponupyemoro obbekta. OwmnbKm
N3MEpPeHNs Ha Kaw4oOM W3 3TanoB KOHTpONs
BHOCAT [ONOAHWUTENbHYI0 NOrPeLHoCTb B UTO-
roBylo oueHky. o Tpe6oBaHMAM OTpacieBoro
CTaHfjapTa 3akflyeHve [OMKHO cojepxaTb
BCE pe3ynbTaTbl KOHTPONA WM ramma-npoLeHT-
HbIi pecypc ¢ BepoATHOCTbIO 90-95%. A 310
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—+—Cr20a1
=& C120 Q2

—s—Cr2003

=720 Q4

——17r1C0O1

= 1771C0Q2
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100000000

Puc. 3 — YecmanocmHbie 3a8ucumocmu cmanbHeix aucmos mapok Cm20 u 1771C
npu pasaudHelx ycnosuax HazpyxceHus pexcum Q1 — o = 150 Mlla; pexcum Q2 — o = 200 MIla;
pexcum Q3 — o =250 Mla, pexcum Q4 — o = 300 Mlla
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03HayaeT, 4YTO Camble BbICOKMe TpeboBaHus,
npeabasnsemble K cpeacteam HK onpasaaHsl,
a cBoeBpemeHHoe obHoBAeHMe napka npubo-

poB HeobxoanMmo.
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Abstract

A stress-corrosion cracking is one of
the most common defects of transfer
pipelines. The applied methods

and calculations of residual life
assessment of pipes repair do not
include changes the properties of
metal in areas prone to this type

of defects. The article considers

the problem of determining the
residual life of oil and gas pipelines
during repair areas prone to stress
corrosion cracking. It was proposed
the technique of integrated control,
using magnetic and eddy current NDT
methods, in order to increase the
precision in estimating the period of
trouble-free operation of the pipeline.
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Materials and methods

Pipes of the main oil and gas pipelines
were tested by eddy current and magnetic
methods.

Results

Obtained results clearly indicate

the need to consider the magnetic
characteristics of the metal after the
repair areas prone to stress corrosion
cracking in the strength calculations.

Conclusions

During performing the diagnostics
to assess the residual life of the
pipe is necessary to apply a complex
of the eddy current, magnetic and
UAE NDT methods to clarify the

pipelines of main constructions.
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results of calculations of residual life
assessment of the controlled object.
Measurement errors at each stage of
monitoring pay an additional error in
the final assessment. According to

the requirements of industry standard
report should contain all the results of
the control and gamma-percent life with
a probability of 90-95%. This means
that the highest requirements of NDT
are reasonable and timely renewal of
equipment needed.
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3apayy NpOrHo3MpPOBaHMA OTKA30B
pOTOpHOro 060pyA0BaHMA MOXHO
060CHOBaHHO CBECTU K BOMpoOCYy
pacyera ocTaTo4yHOro pecypca

€ro NoAWNNHUKOBLIX Y3108,
NOCKONbKY NPAKTUYECKN NOJIOBUHA
OTKa30B NPOUCXOAUT NO NPUYUHE
BbIX0OJa U3 CTPOS NOALMNHUKOB.
OnucaHHas B cTaTbe Nporpamma
Nno3BoNAET CKOPPEKTUPOBATDH
nporHosupyemble NoKasarenu
0CTaTOYHOro pecypca NoAWMUNHUKA
C y4eTOM YCNOBUI IKCITyaTaLum.

MaTepuanbl u metoabl

Mporpammuas cpepa «DELPHI», aHanusartop
«LEONOVA INFINITY», MeToabl BblYMCNEHMUA
6a30BOro U CKOPPEKTUPOBAHHOTO
pacuyeTHOro pecypca.

KnioueBbie cnosa

NOAWMNHUK KaYeHus,

CKOPPEKTMPOBAHHbIN 0CTAaTOYHbIN pecypc,
3KBMBAJNEHTHasA AMHAMUYeCKas Harpyska,
yCNoBMA 3KCNAyaTaymum, BubpoanarHoctuka

BubpoanarHoctuka ssnsetcs Haubonee
3 PEeKTUBHBIM  METOLOM  Hepaspyluatouiero
KOHTpONA TexHuyeckoro coctosHus (TC) mexa-
HWU3MOB POTOPHOrO TMNa. YpoBeHb BUbpayuu
3aBUCUT OT TOT0, HACKOJ/IbKO Ka4eCTBEHHO Mexa-
HM3M Bbl CNPOEKTMPOBaH, COGpaH 1 yCTaHoB-
NIeH, TakMM 06pa3om, Mexay XxapakTepucTuka-
MU BU6paumm n TC o6beKTa cylecTByeT npsamas
cBA3b. bbINo yctaHoBneHo, 4to B 90% cnyyaes
co6bITUIO OTKa3a NpeaWwecTBoBaNo NOBbILEHNE
ypoBHs BuGpaLum [1].
MNoAWMNHUKOBLIY Y31 BO MHOTOM onpefe-
NIAET 3KCNyaTaLMoHHbIe MOKa3aTenun POTOPHbIX
MEeXaHM3MOB U, KaK NpaBuio, TMMUTUPYET ero
pecypc. N03TOMy MOHUTOPWHT COCTOSHWUA MOA-
WUNHUKOB ABAAETCA OCHOBHbIM U Hambonee
BaXHbIM acnekTom paboT Mo AWMarHoCTUpoBa-
HWIO COCTOAHMSA POTOPHOro 060pyaoBaHMA.
[nA NpaKTMKW Ba}HbIM ABNAETCA BOMPOC
06 obbemax M CpoKax NpoBefeHUs oyepej-
HOrO pPeMoHTa W/unn 06 M3MEHEHWU YCNoBUiA
aKcnayataummn obopyaosaHua. [ns 3Toro He-
06Xx0AMMO pelueHne 3aAadn NPOrHo3npoBaHus
0CTaTOYHOro pecypca.
MporHo3vpoBaHue 3to npepckasanue TC, B
KOTOPOM OOBEKT OKAXKETCA B HEKOTOPbLIN Oyay-
WKt nepuop Bpemeniu [2]. MporHos nossonser
3apaHee onpeaennTb peasbHblii CPOK CAYIKObI,
47O CNOCOBCTBYET OpraHM3aummn o6CcnyKBaHus
no taktmyeckomy TC (BMmecto obCAyHKMBAHMA
no CPOKaM Uan no pecypcy).
Mo cTatucTuke, Hanbonee 4acTo BO3HUKa-
IOLLUX MeXaHWYeCKUX MOBPEXAEHWUN B HAco-
CHbIX arperatax Ha ob6bektax 000 «la3npom
HetdhTexum Canasat», 41% OTKA30B NPUXOAMUT-
CSl Ha HEMCNpPaBHOCTb NOAWUNHKUKOB [3]. Ans
ra3oTypOUHHbLIX YCTAHOBOK KOMMPECCOPHbIX
CTaHUMN AaHHas uudpa yBenuymBaerca A0
80% [4]. CnepyeT, 4TO HAAEKHOCTb POTOPHO-
ro obopynoBaHua B MepByl0 O4Yepeab onpe-
Oensetca  HaAEeKHOCTb  NOAWMMHUKOBLIX
y3/10B A@HHOrO MexaHuW3ma, a 3HauuT, 3ajavy
NPOrHO3MpPOBaHMUA OCTAaTOYHOTO pecypca po-
TOPHOTO MexaHM3Ma MOXHO CBeCTU K 3aja-
4Ye MNPOrHO3MPOBAHUA OCTAaTOMHOrO pecypca
MOALMMHNKOB.
BO3MOXHOCTb MPOrHO3MPOBAHUS BENNYMHDI
0CTaTtoyHoro pecypca obecreynBaercs npu oa-
HOBPEMEHHOM Hann4uu CneayoLmx ycnoBuii [5]:
® U3BeCTHbl napameTpbl, onpegensawowme TC
noALNNHNUKa;

® V3BECTHbI KPUTEPUW NPESENbHOTO
COCTOSIHWA NOALINMHUKA;

® IMEETCA BO3MOXHOCTb MEPUOANYECKOTO
KOHTpOANs 3HavyeHnin TC noAWwmMNHMKA.

TC noplwmnHuKa onpeaenseTcs COBMeCT-
HbIM BAUSHMEM 6OMLWOr0 YMCNA BHELWHUX
(Temnepartypa, cratMyeckas ¥ AWHAMUYECKas
Harpyska, yaapbl, peXumMbl CMa3blBaHUs, CKO-
POCTHbIE PEXUMbI U AP.) U BHYTPEHHUX (aK-
TopoB (reomeTpuyeckume napametpbl paboumx
noBepxHocTen pAetanen, 3QPEKTUBHOCTb CU-
CTeMbl CMa3blBaHWA, YCOBUSA U PEXUMBI 3KC-
nayatauum u gp.). YposeHb Bubpauun (Kak
3HepreTMYecKUin nokasaTtenb) COBMeLLaeT B
cebe COBOKYMHOCTb laHHbIX haKTOPOB BAUAHUS
1 HeceT uHdopmaumio o TC 1 ypoBHe pa3BuUTUA
NoBpEeXAeHU NOAWNNHMKA.

YK 620.1

Mpu BUOPOANArHOCTUPOBAHNUM B KayecTBe
OCHOBHOro napametpa ana ouexnku TC nogwmn-
HUKa 1cnonb3yetcs obliee cpeaHeKBagpaTnye-
cKoe 3Havenue (CK3) subpockopoctu V, mm/c.
OCHOBaHMEM CNYXUT MPUHLKN, MO KOTOPOMY
(haKTopbl, Bbi3bIBatOLME NOTPELWHOCTL Bpalle-
HWUA NOAWMWMNHWKA, TaKXe Bbi3blBAOT AWHAMM-
yecKkyto BMOpALMIO 31EMEHTOB MOALWMUMHMKA.
Ho, Kak noKa3sbiBaeT nMpaKTWKa, CTaHAapTHas
METOAMKA BMOPOMOHUTOPUHIa, 6asupytouiasn-
€A Ha aHanu3e BUOPOCKOPOCTU, HE MOKET ObITh
ncnonb3oBaHa AnA oueHKn usameHeHus TC me-
XaHM3Ma B LENOM U HenpurofHa Afisi paHHero
obHapyxeHus 1 upgeHTUdMKauum pedexTos
NOALINMHUKOBBIX Y3N10B [4].

OnbIT 3KCnayaTayMn NOAWMNHUKOB MOKa-
3bIBAET, YTO €C/IM Ha arperat MOHTUpyeTcs Ges-
AedeKTHbIV NOAWUMHMK, TO OCHOBHbIE NPUUKHBI
€ro BbIX0[a W3 CTPOS pacnpeaensoTca npubmn-
3UTeNbHO ceaylwmnm obpasom: 40% — Hapy-
weHne cmasku, 30% — HapyleHus c6opKu u
MOHTaxa, 20% — HenpaBuIbHOE NPUMEHEHME,
noBbllWeHHas BMbpauus u gp., 1 Tonbko 10% —
eCcTecTBeHHbIN U3Hoc [6].

OCHOBHbIM BMAOM TexHU4YecKoro obcny-
wuBaHua (TO) cTaHOBMTCA 3ameHa CMasKu
MOALNMHUKOB MO €e COCTOAHMI0 Ha OCHOBe
pe3ynbTaToB M3MepeHWin yaapHbIX UMMYNbCOB
— npumepHo 75-90% Bcex pabot no TO [7],
OJHAKO B 3TOM C/lyyae TaKXe MCMO/b3ylTCA
TEXHOOMMM GEe3PEMOHTHOr0 BOCCTAHOB/IEHUS
COCTOSHUS M3HOLIEHHbIX MOAWMUMHUKOB NyTem
no6aBneHns B CMasKy cnelmanbHbIX NPUCaAoK.

AHanu3 ycioBMin 3KCNAyaTaLum NpoBOAAT C
Lenblo onpeieneHns BO3MOXHOCTM AOCTOBEp-
HOro NMPOrHO3MPOBAHWUA OCTAaTOYHOro pecypca
obopynoBaHus, BbisBneHUs Hanbonee nHdop-
MaTUBHbIX MapaMeTpoB W MCTOYHMKOB MOJy-
UEHUA WCXOAHBIX AAHHbIX, HEOBXOAUMBIX ANA
pacueTa [8]. YcnoBua 3akcnayaTaumm aBastotcs
onpegenswWMmMn hakTtopamn HaflexHon, fon-
roBeyHoil 1 6€30TKasHoM paboTbl NOAWMMHMKA,
W B pelleHnmn 3aaayv nporHo3npoBaHus pecyp-
ca cnepyet NPMHUMATL BO BHUMAHUE CTeNeHb U
KayecTBO CMa3Ky TeN KayeHus.

HanomHum, 4to pecypc — 4uncio 060poTos,
KOTOpPOe OAHO M3 Kosel MOALWMMNHUKA Aenaet
OTHOCWUTENIbHO JpYroro Konbla A0 NOSBNEHUA
nepBbIX NPU3HAKOB YCTANOCTN MeTanna 0fHOro
13 Kosew uaun Ten Kavyexus [9].

PacyeT 6a30BOro pacyetHoro pecypca nog-
WUNHUKa [9] onpeaenseTca No 3MNUPUYECKON
3aBUCMMOCTU Npu 90%-HOIN HaaexHocTU (oTcto-

na B 0603HavYeHun nHgexc 10 = 100 — 90):
L

L= [\%J (mnH. obopatos), )

rae P — 3KBMBaNeHTHas AMHAMU4ecKas pajuanbHas
Harpyska (paguanbHas P_wnu ocesas Pa), H; C —
6asoBas AMHaMW4YecKas rpy3onoAbeMHOCTb (paau-
anbHas C, uaun ocesas Cu), H; k — nokasartensb crtene-
Hu (k = 3 Ans wapuKoBbix U k = 10/3 Ans poNnNKOBbIX
NOALWNMNHUKOB).

JKBMBaANEHTHasA AMHaMMYecKas Harpyska [9]
— 3TO TaKan MOCTOAHHAA Harpy3ka, Npu KOTopown
[ONITOBEYHOCTb MOALIMNHUKA Ta e, 4To U npu
peanbHbiX ycnoBuax pabotbl. [na paaranbHbix
1N paananbHo-ynopHbIX NOAWWNHUKOB nojpasy-
MeBaeTCA paAnanbHaa Harpyska, a ans ynopHbix
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1 YyNOpHO-paavanbHbiX — LeHTpanbHas oceBas
Harpyska. W3 copmynsl (1) cneayet, yto npu
YBENMYEHUN IKBUBANEHTHOW Harpysku BABOE
pacyeTHaa [ONTOBEYHOCTb YMEeHbLIAeTca Anf
LWapMUKONOAWWNHMKOB B 8 pas. Mo3tomy Heobxo-
VMO KaK MOXHO TOYHee 3HaTb O AeWCTBYIOLMNX
Ha MOALMMHUK Harpy3kax U He BBOAWUTb B pac-
4yeT Npou3BOMbHLIX KO3 UUMEHTOB, 3aBblla-
IOLUMX UM 3aHUKAIOWMX AENCTBYIOLLNE YCUNUA.

Pacyer 3KBMBaNEeHTHOW [AMHAMUYECKOW
paavanbHoi Harpysku [9] npousBoawTcs no
dopmyne:

P=(VXXXFP+YXFD) xK xK 2
rae X, Y — KoapduuneHTbl AVHAMUYECKON paau-
aNlbHOM M OCEBOM HArpy3kuU COOTBETCTBEHHO; F, 1 F,
- d)aKTVI‘-IeCKaﬂ papvanbHaa U oceBas Harpy3kn Ha
NOALWMMHWUK COOTBETCTBEHHO; V — KO3t duLmneHT Bpa-
WleHns BeKTopa Harpysku; K, — KoadduumeHt 6e3o-
nacHocTi; K, —TemnepaTtypHbiil KO3 hULMEHT.

Ha npumepe cxematnyeckum usobpameH-
Horo Hacoca (Puc. 1) nokasaHbl CymMapHble
Harpy3Kku Ha NOAWMNHUKOBbIE onopbl (F, n F,),
paBHble N0 BeNMYnHe, HO NPOTUBOMONONKHbIE
no HanpasieHuto.

Cuna TAXecTM poTopa (cTatmyeckas Ha-
rpyska F), npucyTcTByOWas BCeraa, M LeHTpO-
6exHble CUbl MHepLUK, NPUCYTCTBYIOLWUE NPK
BpaleHnn potopa (aMHamMyeckas Harpyska
F), paccuuTbiatoTcs no opmyne:

F=F+F=m xg+F, 3)
rae mp — Macca poTtopa; g — YCKOpeHue CBO6OAHOI’O
nageHus.

PacyeT guMHamuyeckom Harpysku, ucxons
13 BTOPOTro 3aKoHa HbloToHa, MPpON3BOAMTCA NO
dopmyne:

F,=mxa, (]
rAe m,— macca potopa, a, — BM6pOYCKOpeHue poTopa.
Ho B Npou3BOACTBEHHBIX YCIOBUAX NPOBe-
CTW 3amep BUOGPOYCKOpeHUs poTopa B npouec-
ce 3KcnayaTayuy mexaHusma Becbma 3aTpyAHu-
TenbHo. M03TOMy yCTaHOBAEHbI 3MNUPUYECKUE
3aBucumoct CK3 BubpoyckopeHus Kopnyca
OT LLeHTPOOEKHbIX CUN UHEPLUIA, Bbi3biBaeMble
Hec6anaHCMpoBaHHBIMM Maccamu Bpalyato-
uerocs potopa. JTO MO3BONSET ONpefenuTb
no CK3 BMOpOyCKOpeHUs Kopnyca mMexaHu3ma
CTeneHb 3arpy}eHHOCTU NOALNMHUKOBLIX ONOP
poTopa. [lns 3T0ro Ha paboynx Konecax poTop-
Horo o6opynosaHus 000 «lasnpom fob6blua
YpeHroi» npou3BoaMnacL yctaHOBKAa npoob-
HbIX TPY30B Pa3nnyHbIX Macc € perucrpayuen
napameTtpoB BuGpauuu. [nsa 4yactoTbl 3Kcne-
PUMEHTOB HAacoCHOE M BEHTUAALUMOHHOE 060-
pynoBaHue npu Heob6XoAMMOCTU NPOXOAUNO
npeaBapuUTENbHYIO LLEHTPOBKY M GanaHcmpos-
Ky. Mpu BpalueHun Bana NnpobHbIA rpy3 cozaaer
[OMONHUTENbHYI0 HArpy3Ky Ha MOALMMHUKO-
BYlO ONopy, paBHylo LeHTpobexHon (paanans-
HOI1) cune MHepuuuM maccol npobHoro rpysa,
cornacHo npueaeHHow dopmyne [1]:
Fr=mxw?xr, (5)
rae m—macca npobHoro rpysa, @ — yrnosas CKOpoCTb
BpauleHua pa6o'4ero Koneca; I — paccrosiHue yCcTaHoB-
K1 NPOGHOTO rpy3a OT 0CK BPaLLeHUs .

Ha Puc. 2 npepactaBneHa nonavHomwuanb-
Has annpoKCcMMauus 3MNUPUYECKOW 3aBuUcCK-
MOCTW, NOMYyYeHHAA NO pe3ynbTaTam 3aMepoB
CK3 BMbpoycKOpeHUss Ha Npumepe BeHTUAS-
TopoB mapku BL|4-70-16, KoTopas BblpameHa
dhopmynoit:

120 000

A= 0,115xFr*-0,123xFr + 0,329,
nnn
Fr=(]0,87x4 - 2,57|)°% + 0,53 (kH). (7)

©)

3asucumoctb (1) npeanonaraetr  Mak-
CUManbHbIA  pecypc MNOAWWUNHUKA B  uae-
anbHbIX  YCNOBMAX  3Kcnayatauum,  6es
yyeta BAUAHWA  AONONHUTENbHLIX  (haKTO-
pOB  MpPOM3BOACTBA, COKpaWawlmUx AoA-
FOBEYHOCTb  MOAWMMHUKA  MHOTOKPaTHO.
Mo3ToMy Ha MNpaKTUKe npeanoyYTuTeNbHee

pacyeT pecypca AnA PasfiMYHbIX YPOBHEN Ha-
NEXHOCTU U/UAnM ANs cneumnanbHbiX CBOWCTB
MOALWMMHNKOB M YCNOBUIA 3Kcnayatauun [9]:
Ly = @%@, %axLy, ®
e a, — KO3 DUUMEHT HageKHOCTH; a, — K03t u-
UMEHT KOHCTPYKUMN NOAWNNHIKA; @, — KO3hhUUMeHT
ycnoBuii pabotbl (Man cmasku).
OKoHuaTenbHasa ¢dopmyna CKOPPEKTUPO-
BAaHHOr0 OCTaTOYHOrO pecypca MOAWMNNHMUKA
Ha npumepe BeHTUNATOPOB Mapku BL4-70-16
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[nsa HarnagHocTM Ha Puc. 3 npepctaBneHa
rpacuyeckas 3aBUCHMOCTb NMPOrHO3UPYEMOTrO
pecypca noawwmnHuka N2 3522 ot CK3 Bubpoy-
CKOpPeHus ANA BEHTUAATOPOB Mapku BLI4-70-16
NpU CNOKOWHOM peXnme 3KCNayaTayuu, Temne-
patype 75°C 1 MaKCUManbHON CTENEHN CMa3KuN
TeN KayeHus.

Mpu pacyetax BO3HMKAKT CIOKHOCTM
BBUAY HEOOX0AMMOCTU NMPOBEAEHUs TPOMO3A-
KUX BbIYUCNEHUIA WM NOUCKa WHAMBUAYANbHbIX
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3asucumocmu CK3 8ubpoyckopeHus om cmeneHu Hazpy3ku Ha
nodwunHUKU Ha hpumepe BeHmMuAamopos mapku BL{4-70-16
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CNPaBOYHbIX 3HAYEHWI COOTBETCTBYIOWMNX KO-
3 PULMEHTOB 1 NapameTpoB NpesCTaBAEHHO
thopmynbl (9) ans Kawaoi mapku mexaHusma. C
uenbio obneryeHns pacyetos 6bina paspabora-
Ha nporpamma Ha A3blKe NPOrpammmpoBaHus
«DELPHI» (Puc. 4), no3sonsiowas CKOppek-
TMPOBATb OCTAaTOYHbLIA PECYpPC MOAWMNHUKA B
3aBMCHUMOCTU OT YC/IOBUIA ero paboTsl, a Takxke
NPOM3BECTU NPU HEOOXOAMMOCTU CreKTpanb-
HbIl aHaNMU3 Ans NoMcKa NpuUYKHbI 4eHEKTHOro
COCTOSIHUA.

B OCHOBHOM OKHE MpOrpammbl nocsie Bbl-
6opa mapku mexaHusma (nos.1) asTomatu-
YeCKM N0 YMOMYaHWio 3ajalTca cnegyloline
napameTpbl: yactota BpaujeHus sana (nos.2);
MapKa YCTaHOB/IEHHOrO B COOTBETCTBYIOLIEM
y3fe nopwunHuka (No3. 4) n macca mMexaHus-
ma (no3.6). Mocne Bbibopa Mapku mMexaHu3ma
aBTOMATMYECKM YCTaHABNMBAKTCA Napametpsbl
NPUMEHAEMbIX MOAWMUMNHUKOB: AUMHAMUYECKAs
rpy3onogbemHocTb (No3. 5) u rabaputHble xa-
PaKTEPUCTUKM, ANAMETP BHYTPEHHEro Konbua
(no3. 16), HapyxHoro kKonbua (no03.17); yron
KOHTaKTa Ten KayeHus (n03.18); aMamerTp u Ko-
NNYecTBO Ten KadeHus (nos.19, 20).

[JaHHble napametpbl HeobxoauMbl AN
CMeKTpanbHOro aHanusa nytem pacyera 4yactot
[1]: nepexaTbiBaHWA TeN KayeHWs NO Hapyx-
HOMyY Kosibly (M03. 21) U BHYTpEHHEMY KO/bLy
(no3. 22); BpauieHus Ten Kadeuus (nos. 23) u
cenaparopa (nos. 24).

KoppeKTMpoBKa 40rOBEYHOCTM MOAWMN-
Huka L, (no3. 25) npoussoauTCA COrnacHo
tdopmyne (9), roe 3HauyeHUs KoadhbuymeHToB,
NPUBEAEHHbIX HUMXeE, YCTaHaBNMBAKOTCA MNPo-
rpamMmon Mo ymonyaHuio, Ho nNpu Heobxoau-
MOCTWM MOTYT YTOYHATHCA NONb30BATENEM B
3aBMCUMOCTM OT U3MEHEHUs YCIIOBUIA IKCMY-
atauunu [9]:

1. KoadbduumeHnt spauieHus (nos. 7)

Konew NoAwWnnHMUKa (Mo ymonyaHuio

V=1 coOTBETCTBYIOLUII BPALLEHUIO
BHYTPEHHEro Ko/blia NOALMMHUKA
OTHOCUTE/NbHO HEMOABMXHOTO HAPYHHOTO).
[N UHbIX YCNOBWIA, T.€. NPU BPaLLeHUN
HapyxHoro konbua (V=1,2), usmeHexune
MOHO Npon3BecTu B rpade «yTouHeHue
ycnosuiny (nos. 26).

. KoadhuuymeHnTtsl guHamuyeckoi
papmanbHoii X (No3.8) 1 0ceBoii Harpysku
Y (n03.9), 3HayeHUs KOTOPbIX 3aAatoTCA
nporpammoii B 3aBUCUMOCTM OT TUMA

N

XapaKkTtep Harpysku Kb

CnokKoWHas Harpyska 1,0

06nacTb NpUMeHeHUs

PenyKTopbl 1 npuBoOAbI. KT

NoAWMUNHUKA (n0o3. 4).

3. KoadhdmumeHt 6esonacHoctu (nos. 10),
YUUTBIBAIOL WA BAUAHWNE ANHAMUYECKUX
ycnosuit pabotsl nogwnnHuka (ans
CMOKOWMHOW Harpy3Ku1 no ymonyaHuio
K,=1). [ina pa3nnuHoro xapaktepa
Harpysku n 061actm npuMeHeHus,

B nporpamme B rpacde «yToYHeHue
YCNOBUIA» peann3oBaH BbI6OP 3HaYeHus
ko3 duumerta 6esonacHoctu (nos. 27),
cornacHo Ta6. 1[9].

4. KoahduumeHT TemnepartypHoro pexmma
K, (nos. 11) onpepaensetca B 3aBUCMMOCTH
oT paboyei Temnepatypbl NOAWMNNHUKA
(nos. 28), cornacHo Tabnuue 2 [9].

5. KoachduumeHT, KoppeKTupytowmin pecypc
B 3aBMCMMOCTY OT HafexHoCT (nos.

12), onpeaensiemblii cornacHo Tabnuue 3
(no3. 29), BblpaxaeT BEPOATHOCTbL TOTO,
YTO AA@HHbIV NOAWUNHUK AOCTUTHET UK
npeBbICUT pacyeTHbIN pecypc [9].

6. KoachuumeHT, KoppeKkTupyroumi
pecypc B 3aBUCUMOCTH OT 0COBbIX
CBOWCTB U KOHCTPYKLMM MOAWMNHUKA
(nos. 13), ycraHaBnuBaercst 3aB0A0M
M3roToBUTENEM NPU NPUMEHEHUN
cneymanbHbiX MaTepmanos u/uau
cneuuanbHbIX MPOLECCOB NPOM3BOACTBA,
n/vnu cneumanbHom KOHCTPYKUMM (No
ymonuanuio a,=1) [9].

7. KoadhduumeHT, KoppeKTnpyiowwmin pecypc
B 3aBMCHMOCTY OT YCNI0BMiA paboTbl
(n03.14) noawmnHuKa (cTeneHb U Ka4ecTBo
CMa3sKu, HaNnyme MHOPOAHbIX YacTuL
1 YCNIOBUIA, BbI3bIBAIOLMX U3MEHEHUS
cBoiiCTB matepuana) [9]. PasnuyHbie
MCTOYHUKI HOPMUPYIOT YPOBEHb CMA3KM
noALWWNHUKA, HO He aloT OAHO3HAYHOrOo
OTBETA Ha BONPOC BAUAHMUA CTENeHU
CMa3Ku Ha JO/ITOBEYHOCTb NOALWMIHUKA.
N5 XapaKTepUCTUKM CTENEHN CMa3KK
NoAWMWNHUKA UCMNONb30BaH NapameTp
«LUB», peanv3oBaHHbIN B aHanmnsatope
«LEONOVA INFINITY» [10] wBepckomn
KomnaHuen «SPM». Yncno «LUB»
NPUHMMAET 3HAYEHWE B OTHOCUTE/bHbIX
eAnHuLax ot 6 4o 0, ero maTemaTuyecKkui
pacyet NpoM3BOAMTCA Ha OCHOBAHUM
3amepa ypoBHs yaapHbIX MMNY/IbCOB B
neumbenax [10].

ABTOpamu NpeanoxeHo NPUHATL HOPMUPO-

BaHHYI0 CTENeHb CMasKu no 7 — 6anbHoA WwKane

<100
1,0

Tpa6, C°

Mpusoabl ynpasneHus.

<125
1,05

nokasarens «LUB» (rae 0 — oTcyTcTBME CMa3KM,
6 — nojiHas cmaska), Ans pacyerta NporHo3upy-
eMOoro pecypca noglnnHuKa, nyTem conocras-
neHna ¢ Ko3hGUUMEHTOM CMa3Kn &, CornacHo
Tab. 4 (no3.30).

Ona nogwmnHuka N2 309, yctaHOBNEHHOTO
Ha Hacoce mapku HK-12/40, npu dhaxtnyeckux
YCNOBUSAX 3KCMIyaTaumum Obin CKOPPEKTMPOBaH
ocTatouHblii pecypc (Puc. 4), KoTopblii cocTa-
BUA 37451 yac (370 3HAYMT, YTO NPY AAHHbIX YC-
NOBUAX 3KCMAyaTaLuuM Ucciesyemblii Noawmn-
HUK MaKCUMaibHO MOXET Mpocnyxutb 1560
cyToK). Teopetnyeckne pesynbratbl He MpoTu-
BOpeYaT NOoAYyYeHHbIM NMPAKTUYECKUM AaHHbIM
no peanbHON HapaboTKe HA OTKA3 MOALWMMHM-
KOB KayeHWA HACOCHOro W BEHTUAALWOHHOIO
o6opyposaHua B 000 «lasnpom pobbiva Yper-
roi», KOTopble MK 06bIYHOM peXxxume IKcnya-
Taumn coctasnsaT 30000-50000 y.

Utorn

MonydeHHas  aHanWTUYeCcKas  3aBMCUMOCTb
(9) no3BonseT KOPPEKTMPOBATb OCTATOYHBbII
pecypc NoAwWwNnHUKA L, B 3aBUCMMOCTM OT ero
KOHCTPYKTUBHBIX 0COBEHHOCTEN, YCIOBUN 3KC-
nnyatauun (Temnepartypa, Cmaska), pexuma
HarpyskM U ypoBHA BUGpauUUM mexaHu3ma.
Peanusauus pacyeta gaHHoi hopmynsl B BUAE
NPOrpamMmbl € 3arpyeHHbIMU CrpPaBOYHbIMM
AaHHbIMM AR Pa3INYHbIX MAPOK MEXAHW3MOB U
NOAWMWNHUKOB NO3BONAET MAKCUMaNbHO aBToO-
MaTtnu3npoBaTh NPOLECCh BbIYUCIEHWS OCTATOY-
HOro pecypca u onpegeneHus haxkTMyeckoro
COCTOAHUSA MOALMMNHUKOBOrO y31a, YTO 0C060
aKTyanbHO Ha NPOW3BOACTBE B YCIOBUAX Orpa-
HWYEHHOTO BPEMEHM K PasMYHOro YPOBHS
KBaNMQUKALMM 0BCNYKMBAIOLLETO U PEMOHTHO-
ro nepcoHana.

BbiBoabl

YTOYHEHMe 0CTAaTOYHOro pecypca noALwunHuKa
MaTeMaTU4YeCKN OMUCAHHbIMU NapameTpamu
(haKTUYEeCKMX YCNOBUIA IKCMyaTalL UM POTOPHO-
r0 MexaH13ma 3Ha4yuTe/IbHO NOBbILLAET BEPOAT-
HOCTb NOJyYEHUs JOCTOBEPHOrO NPOrHO3a.

CNMCOK Ucnonb3yemoit nutepaTtypbl

1. [JaHunut H.H., A6aynaes A.A., Bopobbes
10.M., Ceupugos B.W. NpeaenbHble
YPOBHMW BUBpaLMiA, OCTAaTOUHbIA pecypc
KopabenbHbIX MALWWUH N MeXaH13MoB //
36ipHuK HaykoBmux npaub CHYAETal. 2012.
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Jlerkue Tonykn 1,0-1,2 3y6uartble nepenaun. Jlerkue
(101,25xQ, ) BEHTUNATOPbI.
YmepeHHble TONYKK 1,3-1,5 PepykTopsbl. HapexHoctb, %
(A0 1,5 XQHDM) 0O6Go3HayeHue pecypca
Toxe B ycno?vmx 1,5-1,8 UJHMHAEﬂal/I WwAndoBanbHbIX 3HaveHue
MOBbIWEHHON HAaAEXHOCTU CTaHKOB. DIEKTPOLWNUHAENN. Ko3(puumenta a,
3HaunTeNbHble TONYKN U 1,8-2,5 3y6uatble nepeaayu.
subpauusa (1o 2xQ, ) Kpu1BOWMNHO-WATYHHbIE

mexaHun3mbl. MolHble

BEHTUNATOPSI.
HarpysKa ¢ cunbHbIMM 2,5-3,0 Tamenble KOBOYHbIE 3ua4enue napamerpa

yaapamu (10 3xQ_ )

HOM’

Ta6. 1 — 3HayeHue ko3 guyueHma 6e3onacHocmu 8 3asUCUMOCMU
om xapakmepa Hazpy3ku U yciosull npumeHeHus

cmasku «LUB»

MalnHbl.
NleconunbHble pambl.

Kosdduumenta,

3asucumocmu om paéO‘-lelj memnepamypbl noowunHuka

90 95 96 97 98 99
Lig, L L L L L

5a 4a 3a 2a la

1 0,62 0,53 0,44 0,33 0,21

Tab. 3 — 3HaveHue Ko3ghguyueHma 8 3agucumocmu
om Hade#cHoCcmu NOOWUNHUKA

0 1 2 3 4 5 6

o5 06 07 08 09 095 10

Tab. 4 — 3agucumocms Ko3gpuyueHma om
napamempa cmasku «LUB»
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Abstract

The task of predicting failure rotary
equipment can reasonably be
reduced to the issue of calculating
the residual life of its bearings, as
almost half of the failures have to
because of the failure of the bearing
assemblies. The described program
allows correct predicted parameters
of bearing life, under the influence of
practical operating conditions in the
workplace.

Materials and methods
Software environment “DELPHI”,
analyzer “LEONOVA INFINITY”, methods
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The resulting analytical dependence

(9) allows adjust the remaining service

life of the bearing Lh, depending on its
design features, operating conditions
(temperature, lubrication), load conditions
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Implementation of calculation this formula
as a program loaded with reference data
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MaccoBOro pacxoza
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B cTaTbe paccmoTpeHbl
OCHOBONoOJaratowmne NPMHLMUNbI
onpepeneHus MaccoBoro
pacxopa coBpeMeHHbIMM
npubopamu usmepeHus pacxoaa.
MpeanoxeHbl cpaBHeHUA
MeTOJ0B U3MepeHUns Ha OCHOBe
BUXPeBOro, MaccoBoro,
TepMOaHeMOMeTpUYECKOro
pacxoAoMepoB Ha Pa3NUYHbIX
cpepax. Mepeuncnexsl
OCHOBHbIe Kputepuu npu Bbibope
pacxoaomepoB. OnucaHbl
OCHOBHbIe NpeuMyLLecTBa
npubopoB pacxoaa Ans
M3MepeHUs pasNuyHbIX cpeg,
yKa3aHbl BaxkHenwwme ¢aktopbl
AnA Bbi6opa npubopos.

MaTepuanbl n metoAabl
Pacxogomepsl «IMUC-BUXPb 200»,
«IMUC-MACC 260%», «Thermatel TA2».

KnioueBbie cnoBa

MaccoBbIi pacxofomep, pacxoAomep,
KOPMONNCOBBIN pacxofomep,

BMXPEBOW pacxogomep,
TepMasbHO-MacCOoBbI pacxogomep,
TepMOaHEMOMETPUYECKNIA pacxosomep,
uncdpoBas 3NeKTPOHUKA pacxoaomepa,
0630p METOA0B M3MEpeHUs pacxoaa

MexayHapoaHble W HalUWOHa/NbHblEe TO-
BapHble PbIHKM TPaAMLMOHHO pa3BMBAIOTCA
CKauykoo6pasHo. MOMEHTOM CKayKa C/Iy}uT no-
AABJIeHWEe PEeBOJNIOLMOHHOIO NPOAYKTA, aHanor
KOTOPOro CTapalTcA BOCNPOU3BECTU KOHKYPEH-
Tbl NN, KAK MUHUMYM, aanTMPOBaTh NOA HEro
BbINyCKaemyto npoaykuuio. B chepe nsmepe-
HMA pacxofa TaKUM PeBOJIOLMOHHbIM NPOAYK-
TOM CTannM MaccoBble pacxogomepbl, obecne-
ymslve Gonee BbICOKYIO TOYHOCTb U3MEPEHUS
1 y4yéT pacxofa B macce. Bcneacteme yero Ha
TeKyL 1A MOMEHT Hanbonee BOCTpeOOBaHHbIM
Ha pblHKe pacxofomeTpuu ssnserca obopy-
[OBaHWe, u3MepsAloLLee MacCoBbIi pacxoa.

Ha npodeccrmoHanbHOM CcrieHre TepMUHbI
«Mmaccomep», «KOPUOAUC», «MaCCOBUK» YiKe
[aBHO BOWAW B 060POT W CTaNU NPUBbIYHBIMU
ans GonblumMHcTBa MeTposioros, «KUMosuyes» u
«aBTOMATUYMKOBY». BONBLIIMHCTBO CneyManncToB
CBA3bIBAET MACCOBbIN METOA U3MepeHUs C ABY-
M$ CNOCOBaMM: KOPUOINCOBLIM 1 TEPMOAHEMO-
MeTpuyeckum. pu 3Tom Npon3BOACTBO NpnbGO-
poB Ha ocHoBe 060MX METOAOB MpeacTaBaser
€060/ TEXHOOMMYECKYIO CIOXHOCTb M3-3a Yero
npeanoxeHve Ha BHyTpeHHEM pbiHKe P® Takux
pacxoAoMepoB OTeYeCTBEHHOro NPOU3BOACTBA
Hesenunko (puc. 1). Cnegyer oTMETUTD, YTO NPU-
MEHEHWe COBPEMEHHbIX AOCTUKEHWUN BbICOKO-
NPOU3BOANTENbHOW 3NEKTPOHUKM B COYETaHUN
C maremartudyeckon ob6paboTKoil, nossonser
BbIYUCNATb MACCOBBIA PACXof C AOCTATOYHOM
TOYHOCTBIO TAK e U BUXPEBbIM METOLOM.

Ha TeKkywmn MOMEHT cpean POCCUNCKUX
npubOPOCTPOUTENLbHBIX MPEANPUATAN, BbIMy-
CKaloLWMX pacxofomepbl, OCHOBaHHble Ha KO-
PUONNCOBOM NPUHLUMNE U3IMEPEHUA, CNOXUNCA
nyn NPU3HaHHbIX NPOM3BOANUTENEN 1 NOCTABLLYM-
KoB. lpu 3TOM NuAepamu no nocraeske npu6o-
pOB, OCHOBAHHbIX Ha TEPMaibHO-MAacCOBOM
MeTO/e M3MepeHNs Ha OTeYECTBEHHOM pbIHKe,
6e3yCNOBHO, ABNAIOTCA UMNOPTHbIE NPON3BOAU-
Tenu, npegnarawowme TepmoanddeperHunans-
Hble MacCOBble PaCXOAOMepbI.

TexHonornyeckn 6onee NpPocTbiMM U 3KO-
HOMWUYHBIM CPEACTBOM M3MEPEHUA MAcCOBOTO
pacxoja ABAAETCA BMXPEBOW MPUHLUN M3Me-
peHus, peanu3oBaHHbIN B y3i1ax yyera Ha 6ase
BUXPEBbIX PACX0LOMEPOB.

Puc. 1 — Maccosslili pacxodomep
IMUNC-MACC 260 poccutickozo
npoussodumens 3A0 «IMUC»

YOAKYAK 681.2 69

[ns Toro, 4To6bl NOHATL MPEUMyLLECTBA W
HEAOCTaTKN KawAoro M3 MeTOAOB WM3MEepeHUs
1, Kak cneacteue npubopos, LienecoobpasHo
CPaBHUTb KaK HeNnocpeaCcTBEHHO NpenmyLLecTsa
1 He0CTaTKM CaMMUX METO/0B U3MEPEHNS, TaK U
pacxoAomepbl, 0CHOBAHHbIE HA KaXA0M OTAeNb-
HO B3ATOM cnocobe onpeaeneHns pacxoaa.

Knaccuyeckum Hadanom nwoboro aHanusa
B PAaCcXOAOMETPUU SABSETCA CPaBHEHWe OTBe-
TOB Ha BOMPOC O MOrPewHOCTM U3MepeHus.
MuHMManbHyl0 norpewHocTs u3mepenus (Ha
TEKYLMA MOMEHT BeNnymHa NorpewHocTn co-
ctaBnset 0,1%) obecneynBaeT KOPUONMUCOBbIN
MeToa M3MepeHus, B TO BPeMs, KaK BUXPEBOI
METOA M TepMasibHO-MaccoBbI MoryT obecne-
YMTb TOYHOCTb U3MEpPEeHUs pacxoaa ¢ bonbLien
NOrpewHoCcTbio.

B KayecTBe BTOPOro npemmyliectsa Kopu-
0/ICOBOr0 pacxogomepa HeobXxoAMMO Bbiae-
NINTb BO3MOXHOCTb KaNMOGPOBKW MOrpeLHocTy
oT 0,5% u 0,25% po 0,15% un 0,1% cooTBeT-
CTBEHHO. B TO BpeMs Kak BUXPEBbIM METOAOM
BO3MOXHO 06ecneynTb norpewHocTs 2,0% (ans
wugkoctn) u 2,6% (gna rasos) — ans ysnos
yyeta. TepmoaHeMOMETpUYECKUA meTop obe-
cne4ynBaeT Ans rasos v BO3AyXa NOrpewHocTb B
npeaenax 2,5%. Mpwu 3ToM 4na KOPUOAUCOBOTO
1 BUXPEBOro PacxojoMepa norpelHoCcTb ABs-
eTcs OTHOCUTENbHOM, a AN TepManbHO-Macco-
BOr0 — npuBeaEHHON. BaXHO AOMONHUTENBHO
NOSAACHUTb, YTO NPUMEHEHWEe TepmanbHO-Mac-
COBOMO0 pacxoAOMepa BO3MOMHO TONbKO Ha
razoobpasHbix cpegax. O6ycnosneHo ato Tem,
YTO KMAKOCTM MMEIOT 3HAYMTeNbHO 60NblIyio
TEeNNOEMKOCTb, YEM rasbl, U, COOTBETCTBEHHO,
cam meToj U3mepeHus (Tepmo-aHemomeTpuye-
CKUM) ABnseTcs HedathheKTUBHLIM Ans n3mepe-
HUA WMAKoCcTU. OAHAKO B HEKOTOPbIX CAyYasx
[NA 3aKasymka 6osiee 3HaYMMbIM NapameTpom
ABNAETCA He TOYHOCTb, @ BOCMPOU3BOAMMOCTb
M3MEepEeHWii, U y TepManbHO-MacCOBbIX Pacxo-
[IOMEPOB CpefHeKBaApaTMYHoe OTKIOHEHUe
HaXo4MTCA Ha [OCTAaTOYHO BbICOKOM YPOBHE —
0,1%, 1 OHO COMOCTABMMO C aHaNOrMYHbIM 3Ha-
YeHMeM A5t KOPMONCOBBIX U BUXPEBbIX PACX0-
nomepos, paBHbiM 0,02% 1 0,1%.

Cneayowmym Kputepmem Aas CpaBHEHUA
ABNAETCA U3Mepsiemasn cpeaa. HyxHo otmeTuts,

Puc. 2 — Maccossili pacxodomep
IMUC-MACC 260 [y 200
B yCMAaHoOBKAax N0020moBKU Hepmu
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YTO ANA BCEX PACXOAOMEPOB €CTb OrpaHuyeHus
Ha cofepKaHne ra3oBbIX BKIYEHUN.

[lns BUXpeBbIX PACX0JO0MEPOB COXpaHeHUe
CTabUNbHOCTU  METPOJIOTMYECKUX XapaKTepu-
CTUK B 3alaHHOM KNacce TOYHOCTN HOPMUPOBA-
HO MpU cofiepKaHNN MeXaHUUYeCKUX npumecen
10 250 mr/m3? 1 He 6onee 1 r/n onsA MugKocren,
1 COlepaHve ra30BbIX BKAOYEHUI B KUAKOCTN
He 6onee 2,5% no ob6bémy Ans npeobpasosa-
Tenen knacca toyHoctn 0,5% u He Gonee 4%
ans npeobpasosateneil KNAcCoB TOYHOCTU 1 U
1,5% (npy copepyaHUM ra3oBbIX BKMOYEHWI
10 10% no 06bEMy nonHas OTHOCUTENbHAS MO-
rpewHocTb He npeBblwaet +/- 5%). MocnegHee
ABNAETCA  CYLECTBEHHbIM  MPEUMYLLECTBOM,
MOCKO/bKY MAeaNbHO YNCTbIX Cpej B NPOU3BOS-
CTBEHHbIX NpoLleccax He 6biBaeT.

Kopuonwncosble pacxogomepbl obecneyun-
BAIOT CTabUIbHOCTb METPOIOTUYECKMX XapaKTe-
PUCTUK NPU COAEPHAHUM ra30BbIX BKAYEHUN
B WUAKOCTU He 6onee 1% no o6bEMY ans mac-
COBbIX Pacxo0JOMepOB Knaccom To4yHocTn 0,1%,
0,15%, 0,25% 1 He 6onee 3% ANS MaccoBbIX
pacxofomMepoB Knacca To4HoCTH 0,5%.

[laHHbIl BWMA PacXOAOMEPOB MOXET WUC-
No/Mb30BaTbCA KaK Ha XUAKWX, TaK U Ha raso-
06pasHbix cpeax. Kpome Toro, KOPUOANCOBbII
pacxoaoMep MMeEEeT BayHOE NpPeuMyllecTBo:
BO3MOXHOCTb U3MepPEeHUs [BYXKOMMNOHEHTHbIX
cpea (Puc. 2, 3). Y 04HOro M3 OTEYECTBEHHbIX
Npou3BOAWTENEN ANA MACCOBOro pacxoaomepa
Ha Aucnnee 3NeKTPOHHOro 6/10Ka peanusoBa-
Ha QYHKUMA OTOOPAKEHMA B TEKYLLEM PEXUME
NPOLEHTHOrO OTHOWEHUA [JOAU OAHON Cpepfbl
OTHOCUTENbHO 06l ero pacxoga U MaccoBOro
pacxofja BTOpPOW cpeabl, YTo BOCTpe6oBaHO B
HehTAHOW OTpacav NpPU y4ETE YNCTON HedTK.

Takum o6pas3om, TepmoaHemomeTpuye-
CKMI cnocob Haunyywmum obpasom peanusyer-
cA NpU U3MepeHun Bo3gyxa M rasos. B vyactu
XapaKTepUCTUK U3MepAEMOoil Cpesbl BUXPEBON
pacxojoMep MOXET KOHKYpUpOBaTb C KOpKO-
NNCOBbIM. [ TepMaNbHO-MacCoOBOrO Pacxo-
aomepa TpeboBaHuA K cpefe n3mepeHus ewé
60nee BbICOKME, YEeM NS KOPUOMCOBOTO, B OC-
HOBHOM 3TO CBfI3@aHO C CYXOCTbO M3MeEpPSEeMbIX
rasoBblX Cpes.

Mpoponxas

cpaBHMBaTb  QYHKLMOHANb-

Hble 0COBEHHOCTM BblIBpPaHHbLIX PAaCXOAOMeEpOB.,
cneayet OTMETUTb, YTO B NPEeAnaraeMom TeXHU-
YecKoM pelleHnK Ha 6a3e BUXPEBOro pacxofo-
Mepa B COCTaBe y3/1a y4eTa Ha TeKyL A MOMEHT
MMeeTcs HeobXoAMMOCTb AOMOMHEHNUS Camoro

Puc. 3 — Maccoseili pacxodomep
IMUNC-MACC 260 [ly 50 8 y3ne Hanusa
Hegpmenpodykmos

npubopa [ATYNKOM AABNEHUA, Temnepatypsl,
1 KOHTPONNIEPOM, HO HanMYMe NOCAEAHEro npu-
6opa ABnsetcs HeobsA3aTenbHbIM TpeboBaHMEM.

KnioueBoit  0COGEHHOCTbIO  BUXPEBOTrO
pacxoAoMepa OAHOTO U3 NMAMPYIOLLMUX OTeye-
CTBEHHbIX NPOU3BOAMTENEN AAHHOTO NMPOAYKTA
ABNAeTca uudpoBas 3NEKTPOHUKA COOCTBEH-
HoI pa3paboTku, no3Bonsiowas obpabaTbiBaTh
CWrHan, Npou3BOAMTL aHaNoroByto 1 uMdpoBYio
thunbTpaumio curHana Bo BpEMEHHOM 1 4acToT-
Hoii 06nacTax 6narofapsa NpUMeHeHM NPAMbIX
1 o6patHbix npeobpasosanunii Pypbe (Puc. 4).
TaKie 3NeKTPOHNKA MOXET NPUBOAUTL PACcXoj
K HOPMarbHbIM YCIOBUAM U 0TOBPaMarth C Cym-
MapHO/ MOrpewwHocTbio, 3aaHHoN Ans Bcex
13MepUTENbHbIX KOMMNOHEHTOB, BXOAALLMX B CO-
CTaB y3na yyeTa.

M3 NpaKTMKW NPUMEHEHWUA KOHTPO/IbHO-U3-
MepuTenbHbIX Npubopos ntoboit npotdeccroHan
3HAET O HajMyMK MOMEX B MECTe YCTAHOBKM.
Momexy MOryT UMETb PasnnyHyio NPUPOAY: Me-
XaHWYECKYI0 1 3IEKTPOMArHuTHy10. B 3101 cBA3M
Heob6X0AMMO Y4YUTbIBATbL, YTO PACXOAOMEPbI, pa-
GoTatouMe Ha BUXpeBoM crnocobe n3mepeHus,
HaumeHee yCTon4mBbI K BUOpaLMAM, B TO BpeMs
KaK K 3NEeKTPOMAarHUTHbIM MOMexam BOCMpY-
MMYMBbI BCE TPM TMNA Pacxo4omepos. Y pacxo-
gomepa Ha 6ase Tepmo-aHEMOMETPUYECKOTo
cnocoba n3mepeHus, B 4aCTHOCTU, B cuay husu-
yeckux ocobeHHOCTEN npouecca onpeaeneHus
pacxoaa, NMpaKTUYeCKU OTCYTCTBYeT BOCMPUMM-
YMBOCTb K PA3NNYHBIM BHELHWUM BO3MYLLAIOLLMM
thaktropam. OfHaKo y nto60oro U3 cpaBHMBAEMbIX
nprOOPOB B ClyYae HaMUMA CUbHbIX 3NEKTPO-
MarHuTHbIX nonei (cnocobHble BO3AeiCTBOBATL
Ha BbIXOAHOW CUrHam) moryT HabnopaTbca oT-
KNOHEHWA OT 3afaHHbIX NapameTpoB pPaboTbl.
[ns yMeHbLUEHUs BAUAHUA MOMEX Ha CUrHaNb-
Hble TpaKTbl LenecoobpasHo MCNonb30BaTh
UMGPOBbIE NPOTOKONbI, CHUXAKOWMWE BAUSHUE
3NEKTPOMArHUTHbIX MOMEX Ha MOME3HbIN CUrHaN
1 BbIXOAHbIE NapameTpbl. Tem He MeHee, MHoTue
npou3BoANTENN, OCO3HABAsA HeaocTaTkyu, 60-
PIOTCA C BO3HWKAIOWMMI B POLecce aKcnayara-
LMK NoMexamu, pasnmnyHbIMK cnocobamu.

Hanpumep, 3A0 «3MWC» paspaborano
cobcTBEHHOE nporpammHoe  obecneyexue,
KOTOpOe NpefocTaBAseT BO3MOXKHOCTb TMOKOA
HacTpolkn GuabTpaumm nomex npu uyudpo-
BO 06paboTKe cUrHana Cc Nomolbio Guib-
TPOB PasNMyHbIX TUMNOB, KaMAbl M3 KOTOPbIX
MMEET BO3MOXKHOCTb HACTPOMKM, YTO ABNAETCA
He efMHCTBEHHbIM npeumyuiectsom 0. [ns

Puc. 4 — Buxpesoli pacxodomep
IMUC-BUXPbH 200 ¢ yugpposoli snekmpoHukol
cob6cmseHHol pazpabomku

noBblWeHNs yao6CTBa Ha MecTe 3KCnyatayum,
npubop noaaepkueaer paboTy No NPOTOKO-
ny Modbus yepe3 USB-untepdeinc. Takoe MO
afanTMpoBaHo, B TOM YMCNe U ANA 3NEKTPOH-
Horo 6/10Ka MaccoBOro pacxogomepa, M no-
3BO/IAET HEe TONbKO 3anucbiBaTb U COXPaHATb
KOHCTaHTbl, [MAarHoCTMpoBaTb COCTOAHME Tex-
HONOrMYeCcKOoro npowecca, HoO U NpefocTaBAeT
MHOX€eCTBO Jpyrux BO3MOXHOCTEN U DYHKLUNA.
benbruiickas komnaHus «Magnetrol», B cBotO
oyepeab, obecneuuna cBou npubopbl Npo-
rpaMmHbiM npoayktom «PactWare», KoTopoe
no3BOAAET MPOBOAUTL PACLIMPEHHYID AMArHo-
CTUKY M CAMOAMArHOCTUKY paboTbl ¢ Bblaayei
napameTpoB paboyero npouecca Ha gucnnei.

OpHvM 13 onpejensowmx hakrtopos B Bbl-
60pe ckopee pacxoAomepa, Yem Tuna usmepe-
Hus, ABnseTca paboyee aaBnenue. na Buxpe-
BOro pacxogomepa 3710 25 Mla, gna maccosoro
pacxogomepa — 15 MMa, a ana Tepmo-aHemo-
meTtpuyeckoro — 10,5 Mlla. OgHaKko HeBbICO-
Koe paboyee fgaBneHne TepmanbHO-MacCcoOBOroO
pacxofomepa 06ycn0BAEHO BO3MOXHOCTbIO UC-
nonb3oBaHus Ha Tpybonposogax 6onbloro
AvameTpa U MOHTaXom 6e3 0CTaHOBKM MOTOKa.
Mpu 3TOM MHOrMe NPOWN3BOAUTENN B KOMMNEKTE
NoCTaBKW NpejnaraioT, B TOM Y1cne, yCTPONCTBO
ONA «ropsYero» BBOAA U U3BeYEHVsA 30HAA.

OAHUM 13 YHKLMOHANbHbIX NMPenuMyLLecTB
TEPMOaHEMOMETPUYECKOTO METoAa M3MepeHns
ABNAETCA BO3MOXHOCTb M3MEpPeHWa Manbix u
CBepxXmabix pacxofos. lpu 3aTom AnHamuye-
CKWUIM AManasoH Ans Takux npubopoB cocTaBAs-
eT Ha TeKywwuin momeHT 1:200, ANA MaccoBbIX, B
0CHOBHOM, — 1:100, A8 BUXPEBOro pacxojome-
pa — 1:46.

HemanoBamHbiM haktopom npu Bbi6ope
npubopa ANS U3MepeHUs MacCcOBOrO Pacxofo-
Mmepa aBsetcs Temneparypa pabodeit cpeapl.
lpogonkas roBopuTb O MNpeumyLlecTBax Kak
BMXPEBOro pacxofoMepa, Tak U Camoro BuUxpe-
BOrO MeToJa M3MepeHus, B 4YacTu Temnepartypbl
pabouein cpeapl cpasy e cnegyetr Ao6aBuUTb
BO3MOXHOCTb €ro WCMNoNb30BaHUA Ha A0CTaToY-
HO BbICOKMX Temnepatypax — A0 «+460°C», B
TO BpPeMA KaK Npu KOPMONWCOBOM U Tepmainb-
HO-MacCcOBOM MeToAax u3mepeHus paboyas
Temneparypa coctaBnset «+300°C» n «+205°C».

B npeabigyuiem ab3aue 6bin1 KOCBEHHO 3a-
TPOHYT BOMpoC TpeboBaHWA K pacxosomepam
no MOHTaXy Ha Tpybonposoge. B 3Toi cBA3N y
KOPMONMCOBOro pacxoAomepa ecTb 3HauuTeNb-
HOe MpeKMyLLecTBO: €ro ycTaHoBKa He Tpebyer
NPAMbIX Y4aCTKOB, KPOMe TOr0, BO3MOXHA yCTa-
HOBKa Ha BepTuKanbHOM Tpy6onposoge. Takas
e BO3MOXHOCTb MMeeTcs W y TepmalbHO-Mac-
COBBIX, U Y BUXPEBbIX PACX0JOMEPOB, HO TONbKO
Ha BocxoAsluem notoke. OrpaHuyeHve obycnos-
NeHo TpeboBaHWeM Mo 3anofAHAemMocTn TpyoObl.

[anee, Heo6xoAMMO 06paTUTL BHUMAHWE Ha
(haKTop, KOTOPOMY TaKKe NPUAAETCA CYLLeCTBEH-
HOe 3HauyeHue, TaKoW, KaKk NajeHve AaBneHus.
[lns maccoBoro meToza 1 BUXpEBOro metoaa no-
KasaTenb 3aBUCUT OT AMameTpa TpybonpoBoaa;
ANA TepManbHO-MacCoBbIX PacXOAOMEPOB OH AB-
NAETCA He3HauuTeNbHbIM, U 34eCb HabopaeTcs
ABHOE MPEMMYLLEeCTBO B MOMb3y NOCAeHero.

Wccnepys npeumywiectBa M HeAoCTaTKu
npu6opoB, MOMUMO aHanM3a TEXHUYECKUX Xa-
PaKTEPUCTUK U (DYHKLUMOHANbHBIX 0COBEHHO-
CTeil OTAENbHO B3ATOr0 060pYyAOBaHMSA, BaXHO
YAEeNUTb BHMMaHMe, B TOM 4UCe U IKOHOMU-
yeckum akTopam, B MepBylo oyepefb TaKUM,
KaK MOKynHas LieHa M CTOMMOCTb BNafeHus.
3ecb OCHOBHbIM KpWTEpUEM BbICTyMaeT CPOK



MEXMNOBEPOYHOro WHTepBana, mpu 3Tom Ans
MacCOBbIX U BUXPEBbIX CYETYNKOB Pacxona 3To
4 rofa, a ANsA TepmanbHO-MaccoBbiXx — 2 roja
(32 penKUM WCKNKYEHWEM Y OTAENbHO B3ATbIX
3apy6exHbIX KOMNaHui — 4 roaa).

Kpome TOro, ogHMM M3 3HAYMMBbIX KpuTe-
pues BnageHus npnbopom B NociefHee Bpems
cTana BO3MOXHOCTb UMWUTALMOHHON NMOBEPKMU,
KoTopas M3 paccmatpuMBaembix mMojenen pac-
XOAOMEPOB peanu3oBaHa B MNOAHOM 06bEMe
TO/IbKO Yy TepmomaccoBoro. [1pu 3Tom Bo Bpems
MMWTALNOHHON NOBEPKWU, MOBEPAETCA OCHOB-
HOW M3MepUTeNbHbIA KaHan pacxogomepa (ka-
Han Temneparypebl), 4TO NO3BOAAET 3aKa3unKy
B NONHOW Mepe oueHUTb paboTocnocobHOCTL
npubopa. Buxpesoin meton TakKe MMEET BO3-
MOXHOCTb MMUTALMOHHON NOBEPKU, U3N0XKEH-
HOM B METOAMKe NoBepKU. [ind KOPMONNCOBbIX
pacxoAoMepoB BO3MOXHOCTb MMWUTALMOHHOW
MOBEPKMU OTCYTCTBYET.

B 4actu nokynHoi ueHbl 06opyaoBaHUA
KWMuA nepBoHayanbHble 3aTparthl Ha npuobpe-
TeHWe BUXPEBOro pacxofomepa, laxe B COBO-
KYMHOCTU C faTinKamu AaBieHus U Temnepary-
pbl, 418 U3MepeHUs MaccoBoro pacxoaa byayt
3HaUUTENIbHO HUXKE NMOKYMHOW LieHbl Kopuonu-
COBOro pacxofomepa.

CooTHOLWEHME TEXHUYECKNX 0COBeHHOoCTe

pPacxoAOMEpPOB MO pe3ynbTaTam NPOBEAEHHOIO
0630pa BbIrNAANUT cleaylolnm obpa3om: Hau-
6onee onTUManbHbLIMKU CNOCO6aMU U3MeEpeHUs
MaccoBOro pacxofa ABAAIOTCA KOPWUOIMCOBLIN
1 TePMO-aHEMOMETPUYECKUI MeToabl. B 3ToM
cflyyae ciefyet npusHatb, YTo BUXPEBOW MeToj,
ABAAETCA aAANTUPOBAHHBIM.

Takum o6pa3om, caenatb OAHO3HAYHOe
3aK/YeHne, nexalyee B 0CHoe notpedutesb-
CKOro Cnpoca, 0 fBHbIX NPeuMyLLecTBax KaKo-
ro-nnbo 13 METof0B U3MepeHUs nnu npubopos,
OCHOBA@HHbIX Ha BUXPEBOM, KOPWONMCOBOM K
TepmMo-aHeMoMeTpuyeckom crnocobax, 3aTpya-
HUTeNbHO. [103TOMY NPOU3BOAUTENM NTPEANaratoT
notpebutensim BCEBO3MOXKHbIE OMLUU, KOTOPbIE
He ABNAITCA CYWEeCTBEHHbIM OTIMYMEM B CBOEM
Knacce o60pyaoBaHus, HO CO3Aat0T yA0HCTBO UX
CMNONb30BAHWA W pellatoT BTOPOCTeneHHble 3a-
Aaun. [ns HarnagHoCTM CpaBHEHWE TaKMUX Onuyuii
(byHKUMIT) NpUBEAEHO HKe B Tab. 1:

B 3aKftoyeHnn HeobxoaMmo ewé pas oT-
METUTb, YTO KaXAblii U3 METOA0B U3MepeHus
HauyyWwmm o6pasom NOAXOAMT s OTAENbHO
B3ATON paboueit cpeabl. Tak, TepmanbHO-Mac-
COBbIl MeTof Haunydywmm obpasom cebs 3a-
pekomeHAoBan B paboTe Ha rasoBbiX cpepax.
BuxpeBoii mMeToA M3MepeHus fydwe BCero
NOAXOAWT ANs W3MepeHWs pacxoja napa, a

KOPUOANCOBLIN —
XUAKOCTU.

3avactyto nNpubopbl MOTYT NPUMEHATLCA
0HOBPEMEHHO B Liensx 6onee TOYHbIX U3mepe-
HUIA U (MNK) IKOHOMUM [EHEKHBIX CpeacTs (Ta-
KWe pelleHus HaxoAAT NpUMeHeHne B cocTaBe
ATl3Y, roe moryt npMMeHATbCA OAHOBPEMEHHO
MacCoBbIl 1 BUXPEBOI pacxogomep). Bmecre
c Tem, B 0630pe NpuBeAeHbl XapaKTepUCTUKM
Kay[oro M3 npubopoB B OTAENLHOCTM 1 B CPaB-
HEeHUU, KaK COBOKYNHOCTb (DaKTOPOB, BAUAIO-
was Ha BbI6Op 3aKasyuKa.

ANA  N3MepeHuAa macchbl

Utorn

TepmanbHO-MaccoBbI METOJ, M3MepPeHNa Hau-
nyywrm obpasom cebs 3apeKomeHgoBan B
paboTe Ha rasoBbix cpeaax. Buxpesoit metoa
M3MEpPEeHUA Nyylle BCEro NOAXOAMT AnA U3me-
peHus pacxofa napa, a KOpMONNCOBbI — ANnA
N3MepeHNsa Macchl UAKOCTU.

BbiBoabl

Kawabll U3 METo0B M3MEPEHMsl, ONUCAHHbBIX
B CTaTbe, Haunyywum o6pasom NoaxoauT ans
OT/leNbHO B3ATOMN 3aaqn U3MepeHus.
3ayactyto npu6opbl MOryT NPUMEHSATLCA OAHO-
BPEMEHHO B LieNAX 60/ee TOUHbIX U3MEPEHN 1
(MNK) 3KOHOMUM AEHEXKHBIX CPeacTs.

2 Onuusa (pyHKuuA) BuxpeBoii MaccoBbiit TA (3apy6exHblii
n/n (npouss. P®) (npouss. P®) npousBoauTenb)
1 MNoBopaynBatoWMIACA KOPMYC 3NeKTPOHHOro 610Ka (Kopnyc) + + +
2. Kananbl nepefayn faHHbIX TOKOBbIN, UMNYNbCHLIN,  TOKOBLIN, TOKOBbIN,
HART, RS-485 (Modbus), umnynbcHblii, HART, nmnynbCHbIn, HART,
USB(Modbus) RS-485 (Modbus) Foundation Fieldbus
3. B0o3MOXHOCTL 6eCNpOBOAHON Nepeaayn AaHHbix (4epe3 mogem) + + +
4. Hannumne ceptucpumkaros SIL I SILIII - - +
5. B03MOXHOCTb KaNMBPOBKM ANs ABYX Pa3HbIX ra3os - - +
6. Bo3moxHoCTb y4éTa AByX cpej - + -
7. B03MOXHOCTb yAanEHHOro NCNONHEHUA [o 5 meTpos [o 15 meTpoB [lo 150 meTpoB
(c BLIHOCOM 371€KTPOHHOTO 6/10Ka)
8. OTobpaxeHune TemnepaTypbl U NAOTHOCTM - + +
9. MeHto Ha HECKONbKUX A3bIKax - - +
10.  3awmueHHas KOHCTPYKLMA ceHcopa pacxofomepa npu + + +
3KCNNyaTalunm, XpaHEHUN U TPAHCMOPTUPOBKE
Ta6. 1 — CpasHumesnbHas mabauya 0ononHUMeNbHbIX pyHKYUL pacxodomepos
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Abstract

The article describes the basic principles for
determining the mass flow rate by modern
flow measurement devices. It were proposed
the comparison of methods on the example
of a vortex flowmeter, mass flowmeter,
hot-wire flowmeter on the experience of

the using in different enviroments. Basic
principles to flowmeter selection were listed.
Also were revealed main advantages that
can be obtained by using the particular type
of devices and were named most important

factors to making a choice of instruments.

Materials and methods
Vortex flowmeter EMIS-VIHR 200, mass
flowmeter EMIS-MASS 260, Thermatel TA2.

Results

Thermal mass measurement method is the
best at working in gas environment. The vortex
measurement method suited to measure
steam flow rate, and the coriolis measurement
method to measure liquid flow rate.

Conclusions

Each of named measurement methods
suit to particular measure purpose. Often
devices could be used in the same time to
obtain precise measurements and/or to
save money.

Keywords

mass flowmeter, flowmeter, coriolis flowmeter,
vortex flowmeter, thermal mass flowmeter,
hot-wire flowmeter, digital electronics of
flowmeter, review of mass flow methods
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NMpnbopsl KROHNE ona HedTeraszosoun otpacnum

[Mpon3BoacTBo B Poccuum

P N3mepeHnue pacxopa xxupkocteinn — OPTISONIC 3400

e [lonHonpoxofHoe ceyeHne nepBUYHoOro npeobpasosarens
e YcnosHbi guametp: 25...3 000 MM

e OTHocuTenbHas norpelwHocTb: +0,3%

* BsaskocTb npoaykTa, He bonee: 1 000 cCr

e Paboyee paBneHue, He bonee: 50 Mla

e Pabovas Temnepatypa: ot -200°C po +250°C
(B 3aBUMCUMOCTI OT UCMONHEHUS)

YuusepcansHbi npubop aAns namepeHus L4 YCOBEDLUGHCTBOBBHHI:IH KOHBepTep CUrHaaoB
pacxona H(H.CI,KOCTEﬁ He3aBUCHUMO OT
WX MNNOTHOCTW U 3NIEKTPONPOBOAHOCTH COKpaI.LleHHbIE CPOKW NOCTaBKKU — C‘raHp.a PTHaA Bepcua oo 8 Hepenb

Mpounseoacteo 000 «KPOHE-AsTomaTuka (r. Camapal)

P /amepeHue pacxopa rasa - OPTISONIC 7300

e [lonHonpoxogHoe ceyeHne NepBUYHOro npeobpasosatens
e YcnosHbi guametp: 50...600 MM

e OTHocuTenbHad norpewHocTb: £1,0%

e CkopocTb notoka, He bonee: 30 M/c

* Paboyee naBneHue, He bonee: 15 MTlla

e Pabovas Temnepatypa: -40...+180°C

e |I3MepeHune pacxopa rasa B npsaMomM 1 o6paTHOM Hanpas-

= NeHWW NoToKa
YHueepcanbHbiit npubop ana TexHonorn-

4ECKOr0 ¥ KOMMEP4ECKoro y4eTa rasa Hauano npoussBopctea B Poccum 2 nonyrogme 2015
000 «KPOHE-ABTomaTuka» [r. Camapal)

P> BeckoHTakTHOe uamepeHue ypoBHsa - OPTIWAVE 7300

e YacToTa namepenuin: 24...26 'y

e [lnana3oH uaMmepeHui, He bonee: 80 M
e [lorpewHocTb, go 10 M: £3 MM
s, _,ﬁ e OTHocuTenbHasa norpeLHocTsb, cBbiwe 10 M: +0,03%
h\_ . » Paboyee naBneHue, He bonee: 4 Mla
': * Paboyas TeMnepatypa: -50...+200°C

Hauano npoussopctea B Poccun 2 nonyrogue 2015

HapexHbiil npnbop ans HenpepbiBHOIO 000 «KPOHE-ABTomMaTuka» [r. Camapa]
W3MEepPEHUS YPOBHSA MUAKOCTEN




achieve more

YBa)kaeMble Konneru u paboTHUKM MeTponoruyeckomn cnyxob!

Komnanus 000 «KPOHE-ABTOMaTuka» oT Bcei aywm nosgpasnset Bac
co BcemupHbIM [IHeM MeTponoruv v xxenaeTt HOBbIX TBOPYECKUX YCNEXoB,
npodeccruoHanbHbIX LOCTUXEHUN U ceMerHoro cyacTbs!

I'Ipo,u,on>|<a|7|Te oCTaBaTbCH 3TanoHaMum ToyHocTK!

Komnanua 000 «KPOHE-ABTomMaTnka» sisndetca nponsoacTeseHHbiM npeanpusatieMm KROHNE B Poccun.

B HacTosLLMIA MOMEHT HOMEHKIaTypa U3AeNnii KOMNAaHUKM BKIOYaeT B cebsi U3roToBneHne Takmx
KOHTPOJIbHO-M3MepuTesbHbIX NpubopoB., Kak: Buxpesble pacxogoMepbl OPTISWIRL 4070,
bykoBble yposHeMepbl BW 25. Halua koMnaHusa Takke 3aHMMaeT BefyLine nosuummu

B NPOM3BOACTBE Y/IbTPa3BYKOBbIX PaCXoA0OMepoB, TAaKUX Kak:

UFM 530 HT (ebicokoTemnepatypHas sepcua) n OPTISONIC 3400.

Co eTtoporo nonyrogus 2015 r. HoMeHkNaTypy BbiNyckaeMor NpoayKUWUK NONONHAT cnegyrolime npubophi:

» PacxogoMepbl anekTpoMardutHble OPTIFLUX 2000 /4000
* YpoBHeMepbl pepnekc-pagapHboie OPTIFLEX 1300

* YposHeMepsl pasapHbie OPTIWAVE 6300/7300

* Pacxopgomepsbl ynbTpassykosbie OPTISONIC 7300

* BbanacHble ypoBHeMmepbl BM 26

000 «KPOHE-ABTOoMaTUKa» Ha faHHbIA MOMEHT
pacnonaraer 2-Ma KanubpoBoYHbIMM YyCTaHOBKaMMU:
«Flow master mini», c ananasoHom pacxogos 0,05...40 M3/4y u «Flow master» ¢ guanasoHom
pacxogoB fo 500 M*/u. B 2015 rogy npoiaeT OTKpbITUE HOBOW PacXOA0MEPHOM NMPONUBHOM
yctaHoBk «REFERENCE TOWER RSTR 04», koTopas no3BonuT ocyLlecTBAATL Kannbposky
pacxogomepos guaMeTtpoM ao 1600 MM u ¢ pacxogom go 10 000 m3/u.

OTtnuyntenbHblie ocobeHHOCTU:

YcTaHoBKa noBepoyHas ans

pacxofoMepoB

c ycnoBHbIM gnameTpom 80...1 600 MM

* BbicoTa bawHu: 22,5 m

e [lnana3oH BOCNpPOMU3BOAUMbIX
pacxof0B:
10 10 000 m3/y

* [Ipegenbl OTHOCUTENbHOW A0ONYyCcKaeMoWn
norpewHocTn: +0,033%

* Kannbpoeka BbINONHAETCA N0 BOJE

il

Hosas Kanwﬁpoaaquaﬂ bawnsa 000 «KPOHE-ABToMaTuKa»

KoHTakTHble aaHHble B Poccuu: KoHTakTHble faHHble B Ka3axcTaHe:

Poccusa, Camapckas obn., 050020, KazaxcTaH, r. AnMaTsl, ?’ Y
Bonxckunir p-H, noc. Ctpomunoso np-T JocTbik, 290 a : .
Ten.: +7 (846) 230-04-70 Ten.: +7 727 356 277 0, 7 .
Qakc: +7 (846) 230-03-13 Qakc: +7 727 356 277 1 www.krohne.ru
pridkrohne.su almaty(dkrohne.su
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JHEPTETUKA

KomnneKkcHasa peanusauus
NPOEKTOB CTPOUTEJIbCTBA 0O0BbEKTOB
3NeKTporeHepauuu

OAO «3JIEKTPO3ABO/[» — Bepywas poc-
CUIACKas KOMNaHWA-U3rotoButens TpaHchop-
MaTOpHOro W peaxTopHoro o06opyaoBaHus
HanpsxeHnem po 1150 kB, nocraBnsemoro
ANA BCex oTpacneil 3KOHOMWKMW, B TOM yucne
HedTerasoBbli KOMMIEKC, 3NIEKTPO3HEPreTU-
Ky, MalWMWHOCTPOeHMe, TPAHCNOPT, XKUIULLHO-
KOMMYHaNbHbIN CEKTOP U Apyrue.
Mpn paspabotke TpaHchopmatopos B
OAO «2JIEKTPO3ABO/» ucnonb3ytca npo-
TPECCMBHbIE  KOHCTPYKTUBHbIE — HOBLUECTBA,
MHOTONIETHUN OMbIT W 3HAHWA, HaKOMJeHHble
npu NPOEKTUPOBaHUM U NPOU3BOACTBE BbICO-
KOBONbLTHOTO TpaHcdopmaTopHoro o6opyaosa-
HWA Ha NPeanpuaTUu.
[na npeanpuAatTMin HedhTerasoBoro Kom-
nnekca 3aBoj npepanaraer TpaHcdopmartopsl
220-110 KB HoBOro nokoneHua. MpuxHuymnuans-
Hble OTNIMYMA KOHCTPYKLUMIA HOBbIX TpaHcthop-
MaTOpOB 3aKN04aloTCsA B CeAyioLem:
® B IPUMEHEHNM INEKTPOTEXHUYECKON
CTanu ¢ HU3KUMM Y eNbHBIMU NOTEPAMM 1
NONHOTO KOCOrOo CTbIKa B MarHUTonpoBoAax
TpaHcdhopmaTopos;

® N5 U30NALMOHHbBIX KOMMIEKTOB
NPUMEHAETCA BbICOKOKAYeCTBEHHBIN
ManioycafiouHbIN INEKTPOKAPTOH;

® creymnanbHbll TPAHCMOHMPOBAHHbBIA NMPOBOA
CO CKNEeWKOW 31eMeHTapHbIX MPOBOJHNKOB;

® BHeApeHue TeXHONorMK cTabunusaymum
06MOTOK B NpoLecce Nx TepMoBaKyyMHOM
CYLUKM,

® npeccoBka 06MOTOK KoNbLamu 13
3MIEKTPON30NALMOHHOTO CIOUCTOrO
nnacTuKa BMeCTO CTalbHbIX Konew,.

3TU pelleHNs YMeHbLIAT matepuanoem-
KOCTb 1 TPYAOEMKOCTb U3TrOTOBNEHWS aKTUBHbIX
yacTen TpaHcchopmaTopoB, a TaKkKe No3BoNs-
loT obecneynTb 3afaHHbIe YCUNUSA 3anpeccos-
KN OOMOTOK B TeYeHMe BCEro CpoKa CnymoObl
TpaHchopmaTopoB.

COBOKYMHOCTb TEXHUYECKUX YCOBEpLUEH-
CTBOBAHWA NO3BONAET HE TONbKO MUHUMU3U-
poBaTb COOCTBEHHbIE 3NEKTPUYECKME MOoTepu
Npu IKCNyaTaLuum B HOBbIX TpaHChopmaTopax
U 3HAYUTENIbHO CHWU3UTb MaccorabapuTHbie
napameTpbl, HO 1 o6ecneynTb BbICOKME MOKa-
3aTenn HafgéxHoCcT, B TOM YuC/e Mo CTONKO-
CTV TpaHCHOpPMaTOPOB K BO3JENCTBUAM TOKOB
KOPOTKOr0O 3aMblKaHWsA, MepeHanpsXeHun u
neperpysox.

B knaccax Hanpsenun 6-10-20 kB
Hamu paspaboTaHbl HOBble cepun TpaHchop-
maTtopoB Tvna TMI ¢ NOHUXKEHHbIM YPOBHEM
NoTepb X0JIOCTOFO X043 U KOPOTKOro 3amMbiKa-
HuA. TpaHcchopmaTopbl AaHHON CepuUn UMET
NOHMWKEeHHble, No cpaBHeHuto ¢ NTOCT 11677-85,
BEMNYMHBI MOTEPb XONOCTOrO XOAa B CPEfHEM
Ha 15% 1 noTepb KOPOTKOrO 3aMblKaHWUsA — Ha
10%, 4TO NO3BONAET CYyLECTBEHHO 3KOHOMUTb
3N1€KTPO3Hepruio.

M3  uHHOBaUMOHHbIX  pa3paboTtok OAO
«3/IEKTPO3ABO/» npeanaraer MmacnsiHble
TpaHcopmaTopbl C  MarHUTONPOBOAOM U3
amopdHoi cTanu HanpsxeHnem 6-10 kB. Ta-
Kue TpaHcdopmaTopbl UMEKT B 4 pasa MeHb-
e NoTepb XONOCTOrO XOAa U HU3KUIA YPOBEHb
wyma, 4em o6bIuHbIE.

OAO «2JIEKTPO3ABO/» ocBoun HoBYyHO
npoayKumi — npeobpa3oBaTeNbHyio TeXHMU-
Ky, MO3BONAIOWYI0 ONTUMWU3MPOBATL paboTy
Typ6ogBuratenein:
® YacmomHo-peaynupyemsbiti npusod (YPIT)

obecneynBaeT NNaBHblil NYCK HArpyXeHHbIX
ABUratenen c BO3MOXHOCTbIO NoC/ieayoLen
CUHXPOHM3ALMEN U NepeKIloYeHneM Ha
NUTAIOLLYI0 CETb, ANNUTENbHYI0 PaboTy C
HenpepbIBHbIM PerynMpoBaHnem 4acToTbl
BpalleHns aBuratens Ana noajaepxaHua
ONTUManbHOro Yncia o6opoToB B
COOTBETCTBMU C 3aaHHbIM PEXUMOM
paboTbl HarHeTarens.

® TupucmopHslili pe2ynamop HanpaXceHus
(TPH) o6ecnednBaeT aCMHXPOHHbIN
NYCK HeHAarpyeHHbIX ABuratene c
nocneAyloWMM NepexnloyeHnem Ha
nuTaioLyto cetb. [ycKoBble TOKW cTaTopa
OrpaHuyeHbl Ha YPOBHE 6AN3KOM K
HOMUHANbHOMY.

WHxuHupuHrosbin uentp OAO «3JIEKTPO-
3ABO/l» pacnonaraet 3pheKTUBHOW CUCTEMON
ynpaBNeHna NpoeKTamn CTPOUTEeNbCTBA «Moj,
KNlo4» OGBLEKTOB 3NeKTporeHepaunu W 3MeK-
TPOMNOACTAHLUMI BbICOKOBONBTHBIX CUCTEM Nepe-
Aauu 1 pacnpegeneHus sHepruu, 6asupytoLyei-
CA Ha CHKEHUM OBLLE CTOMMOCTU NPOEKTOB
3a cyeT ONTMMM3aLMKU npolecca ynpaBneHus
pecypcamu no BCemy LUKNY paboT. 3aKkasuuk
nofyyaeT BO3MOXHOCTb 3aKfioyaTb [OroBOp
Ha BbINOMHEHME BCEro Kommniekca pabor no
3HeproobecneyeHno KOHKPETHOro Mpeanpus-
TWA UM O0OGBEKTOB KMUAULLHO-KOMMYHANbHOTO
CeKTopa «MoA KKY» C OfHUM MOAPAAUUKOM,
KOTOpblIii 6epeT Ha ce6A OTBETCTBEHHOCTb 3a KO-
HeYHbI pe3ynbTart.

LleHTp cepBuUcHOrO 06CNYXMBaHUA 3a-
BOAA BbINONHAET KOMMIEKC YCIyr no MOHTa-
XY, PEMOHTY U [AMAarHoCTUYeckum obcnepo-
BaHWAM TpaHcthopmMaTopHO-pPeaKTOPHOro
obopynoBaHus.

XonauHroBas KomnaHus
«3JIEKTPO3ABO»
107023 r. MocKBa,
yn. IneKTpo3aBojcKas, 21
(495) 777-82-26, (495) 777-82-75
trade@elektrozavod.ru
www.elektrozavod.ru




PONM A8MOoMamu3auyua»

Pa3paboTtka, NpoM3BOACTBO U BHeApeHWEe Ha 0ObeKTbl ra3oBoi, HepTAHOW U
APYrux oTpacneil NPoOMbILWAEHHOCTU pacnpesennTenbHOro U B3pbiBO3aLLULLEHHOTO
anekTpoobopyaoBaHUA, CUCTEM aBTOMATUKKM U Npouux npubopos.

OCHOBHbIM BUAOM AEeATENbHOCTU 3aB0O4a ABNAETCA NPOU3BOACTBO:

Aveek KPY Knacca HanpaxeHuAa 6-10 kKB cepum MCset u Nexima c anerasosbimMu M
BaKYYMHbLIMM BbIKNOYATENAMM;

Wradoe HKY 0o1000 B cepun OKKEN u Prisma Plus;

KomnneKkTHbIX TpaHChOpPMaTOPHbIX NOACTAHL MM BHYTPEHHEN YCTaHOBKM (LiexoBble);
Cuctem rapaHTMpoBaHHoro becnepeboiHOro NUTaHKs;

LUkados ynpasneHus asurarenamm ABO rasa;

Y3108 ynpasneHus kpaHamu (INYY);

BapbiBo3allmiLeHHbiX 06on04ek (Kopobok);

LinTos n nynsTOB aBTOMAaTM3aL MM MPOU3BOACTBEHH bIX MPOLLECCOB;

LkadHoi npoaykumm;

Mpo4ux nprbBOPOB 1 CPeaCTB aBTOMaTU3ALUM.

Bnarofapsa BbICOKOMY KayecTBy M HAaZEKHOCTU Bbinyckaemoro obopyaoBaHus, a Takmke
BeaynpeyHoit paboTe Ha NPOTAMEHWM MHOTUX NeT, 3asBoa 3asoesan cebe penyTauuio
HageMHOro MoCTaslWKa IHepreTuyeckoro obopyaoBaHWA Ha poccuidckom pbiHke. Cpeam
NPeanpuATUIA, MCNOAb3YIOWKMX Hawe obopysoBaHue, MOMHO BblaenuTb cneayowme: OAO
"faznpom”, OAO "PocHedts", HK "JIYKOWA", ®CK E3C, xonauur MPCK, OAO "TMK
HopHukens", 000 YK "MeTtannonHsect" 1 pag apyrux.

000 3asop «KanMHUHrpagrasasTomaTMKay YnonHoMoUeHHbI| NpeacTaBuTeb Mo peanmsaumm

236022, PO, r. KanuHuHrpap, npoaykuuy 000 «MHBecTrasaBToMaTKa» @[HIFHM

I'sapgeickuii np., a. 15 119435, r. Mockea, CaBBuHCKaA Hab., 25 .

Ten: (4012) 576-032, dakc: 576-024 Ten.: (495)933-62-30, dpakrc:933-62-32 - [AO «laznpom aeTomaTUzaumna»

Otgen npogax: 576-033, 576-028, 576-125 e-mail: info@invest-gaz.ru 119435, r. Mockea, CassuHcKan Hab., 25
e-mail: zavod@kga.ru; Web.: www.kga.ru Web.: www.invest-gaz.ru Web.: www.gazauto.gazprom.ru
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HayuHo-npoussopcTeeHHas ¢pupma

«YPANIbCKUE NPOMBILWAEHHBIE TEXHONOTUKU»

Mbl npoBoAUM paboTbl MO NCMONb30BAHMUIO 0TX0AA — 0Ca/flKa CTOUYHbIX Bof (OCB) ¢

no/slyYyeHnem KOMMNOHEHTOB ANS FPYHTOB Tpex BMAOB. TEXHONOMMS MCNOMb30BaHMUSA
OCB 3aliMiLieHa naTeHTom, He TOKCUYHA A5 NOYBbl U BOAbI, HE 3arpA3HAeT aTMOoC-
hepy, He 0Ka3blBAET HEraTUBHOIO BAUAHWA HA diopy, hayHy 1 6UOreoLeHo3bsl.

Yem 370 BbIrogHO Baluemy npeanpuaTnio?

Bam He HYXHO HEeCTW 3aTpaThbl N0 CTPOWTENbLCTBY YCTaHOBKM CYLUKWA 0CafKa.

Bbl cHMaeTe:

* MNaTexy 3a HeraTWBHoe BO3eNCTBMe Ha OKPYKaloLLlyio cpeny;

* NAOWAAN NCNONBb3YEMbIX NOA MNOBbIE KAPTbl 3EMEND, N COOTBETCTBEHHO,
nnatexy (Hanoru) 3a HuX;

* PUCKW MNPETEH3WIA HAA30PHbLIX OPraHoB K Ballemy npeanpustuio.

1. Bbl nony4aeTe cBobofHbIE NOBbIE KapTbl ANnA gan bHelWwero
Mncnonb3oBaHWA.
2. Bbl NoBbiWaeTe 3KONOrMYECKUin MMUAX Ballero npeanpuaTus.

KoHeuHbln NpoayKT yaoBneTsopsier TpeboBaHWAM Mo caHUTapHo-bakTepu-
OMOrNYEecKUM N Napa3nTonornyeckum nokasarenam (Hannuusa natoreHHon
MUKPOdAOPLI, AWl FreNbMUHTOB), a Takke TpebosaHuam FOCT P 17.4.3.07-2001
Mo CofepXaHwuio OpraHu4Yecknx W HeopraHWYecknx TOKCMKaHTOB, a Takxe
TpeboBaHUAM K M30NAUMOHHBIM MaTtepuanam, cornacHo [locTaHoBNEeHWUID
MuHcTposa Poccun ot 05111996 r. (MHCTpyKUMS Mo NPOEKTWPOBaHWIO, IKC-
nayatauum u pekynsTusaunn nonuroHos TEO).

KOHEeUYHbIW NPOAYKT MOXET WCNONb30BaThCA B KAYECTBE OCHOBHOMO KOMNO-
HeHTa:

[pyHTa YHWBepcanbHoro ana O3efleHeHns TEeppPUTOPUiA (TY
9896-001-55800779-210), B TOM YMC/e NPOMbILLINEHHOTo LIBETOBOACTBE, 3ere-
HOIO CTPOUTENLCTBA, NEeCHbBIX W AeKOPaTUBHbIX NMMTOMHWKOB, a TakXe B Kaye-
CTBE pekynbTuBaHTa ONf caHaluuy aHTpOoMoreHHOo-HapyleHHbIX W 3arpas-
HEHHbIX 3ement. VMeeTcsa cepTndMKaT COOTBETCTBUSR.

MoyBorpyHTa yHusepcansHoro «langwadt» (TY 2387-001-55800779-2011)
AnAa NoeBbllWleHWA nnogopogna Node B pacTeHWMeBOOCTEE, UBETOBOOCTBE,
NEecHoM 1 ropojCcKoM X03ARCTBaX, Ha NpuycafebHblx ydacTkax, bnaroycTpon-
CTBa W O3eeHeHWnA TeppHTOprﬂ, B TOM YMCNe pekpealMOHHbBIX, 4 TdKXe B
KayecTBe pekyNbTWBaHTa ANA caHaluW aHTPONoTreHHO-HapyleHHbIX U 3a-
FPA3HEHHBIX 3eMeNb.

f_pyHTa WM2ONAUNOHHOrC AOng nNoIMroHoB TBepObix BBHITOBLIX OTX0008B
«3Ikpan» ( TY 2387-002-55800779-2011) ANA CO3AAHUS TEXHONOMMHECKNX 3Kpa-
HOB, a Take 3alllNTHbBIX 3KPaHOB NOBEPXHOCTW NONWIroHa Nocne BbiBOOda ero
M3 3IKCnnyatauuu, Ana OUONOruyeckoid pekynsTUBALWMK  HapyleHHbIX
3eMmenb WU NMoNUroHoB TBEPObIX BLITOBLIX OTX0O0B.

Mbl npegnaraem KOMMMeKCHOe pelleHue npobnembl HaKonneHus ocagka
CTOYHBIX BOA ANA NOHOro HACeNEHHOro NYHKTA: 04NCTKA MNOBBIX KAPT + 03e-
neHexne u BNnaroycTponcTBO.

000 HN® «YpannpomMTexHo» Ten.: +7 (347) 241-64-75
450096, r. Yiba, e-mail: uptufa@mail.ru
yn. llecoTexHukyma, 24/1 www.uptufa.ru




JKojaoruna

Cuctema f06poBoOIbHOM
3KoJIoruyecKom ceptupuKkaumm Kak
WHCTPYMEHT BHeAPEHUA HAUNYY LLIUX
AOCTYNHbIX TEXHOJIOT Ui

T.B. HeanexHosa
[.3.H., AUPEKTOPY, YNeH-KOPPECTOHAEHT?,
ayauTop-3KoNor?, aKcnepT*

uptufa@mail.ru

0.H. NlasguHa
3amMecTuTeNb AMpeKTopal, aKcnepT*

000 HM® «YpannpomTexHo», Yda, Poccus
2MexayHapoaHas akajemna MeHe[KMeHTa,
MockBa, Poccus

*HauunoHanbHas 3Konornyeckas ayautopckas
nanata, MockBa, Poccus

“ceKLma «IKonornyeckre Bonpocs B
TOMNUBHO-3HEPreTUYECKOM KOMMIeKce»
KoHcynbTatuBHbIi CoBeT npu Mpeaceaatene
Jlymbl ®egepanbHoro cobpaxus, Mockea,
Poccua

CraTbs NocBALLEHA IKOHOMUKE
NpUpoAoNoNb30BaHMA.
PaccmatpuBatoTca Bonpochl
ONTMMM3AL MK NaTexei 3a
HeraTMBHOe BO3jencTBMe

Ha OKpYyKalolLylo cpeay
npeanpuATUil, yCKOPEHUA
BHeApeHUsA Hauny4wmx
AOCTYMHbIX TEXHONOI NI U poNu
B 3TUX npoueccax Cucremol
A0OPOBOJIbHON IKOJIOTMYECKOW
ceptucduKkayum.

Matepuanbi 1 meToAbl
HopmatusHo-npaBoBas 6asa
3KOJI0rMYecKo cepTuduKaLnm.

KntoueBble cnoBa

3KONOrns, CepTUdMKaLmna, IKOHOMMKA
nNpMpoaoNoAbL30BaHMSA, HaUyYLWmne
[OCTYNHbIE TEXHONOTUU, CHUKEHWE

nnartexew 3a HeraTMBHOE BO3AENCTBME Ha

OKpyatoLyio cpeay

OCHOBY 3KOHOMMYECKOr0 MexaHu3ma npu-
poAONONb30BAHNA W OXpaHbl OKpy)aloLiei
cpeabl COCTAaBNAKT 3KONOTUYECKME NnaTexw,
IKOHOMMUYECKUe CaHKLMM 3a HapylleHue 3aKo-
HOAaTeNbCTBa B 06N1aCTV NPUPOAONONb30BAHUSA
1 OXpaHbl OKpY}alollen cpefbl, a TaKKe 3KO-
HOMUYeCKOe CTUMYNMPOBaHUe NPUPOAOOXPaH-
HOW AeATeNbHOCTU.

AHanu3 cuTyauum B 061acTM NpUposoOX-
paHHOW AeATeNbHOCTM NPeAnpUATUiA nokasan,
4TO CMeumanucTbl NPeAnpuATUA U KPYMHbIX
Kopnopawuii 4acTo NpeAoCTaBAAOT HefoCTo-
BepHyto MHdopmaLmio paspaboTynkam npoek-
TOB MpeAenbHO-AONYCTUMBIX BbIGPOCOB, HOP-
MaTWBOB AoONycTUMOro c6poca, HOPMaTMBOB
o6pa3oBaHNsA OTXOAOB U NUMWUTOB Ha UX pas-
MelyeHVe NPeAnpPUATUA, YTO CBA3AHO He TOMb-
KO C 3aBE€AA0OMbIM COKpbITUEM MH(OPMaLUKM, HO
1, 3a4acTylo, C He0CTaTOYHON KomneTeHuuel
nepcoHana npeanpuatMa u (Unu) cneuuanu-
CTOB-NPOEKTUPOBLYNKOB. ITO NPUBOAUT K CHU-
¥eHuto HMHAHCOBOM YCTOMYMBOCTU XO3ANCTBY-
oWMX CYObEKTOB 3@ CYeT Bbinnathl Wrpados,
NOBbLIWEHNA CYMM MiaTexen 3a HeratmBHoOe

L{#HTpan bHbIA oprad

YK 504.06

BNUAHME HA OKPYXatollyo Cpeay U BbinaaT no
BO3MeLLeHWI0 BpeAa OKpyXalollei cpege.

B cooTBetcTBUM CO CT. 31 [1] 3KONOrMYecKkas
cepTudmMKalyma NpoBoaUTCA B Lensx obecneye-
HWUA 3KOMorMyeckn 6e30MacHoOro ocylecrene-
HUA XO3AWCTBEHHOW M MHOWM AEeATeNbHOCTU Ha
TeppuTopumn Poccuinckon ®Pepepauun.

Heo6x0aMMOCTb NMOATBEPMKAEHUS COOTBET-
cTBUA onpegeneHa Mnasow 4 B [2] u cT. 31[1].

[locTaToYHOCTb MOATBEPXKAEHUA COOTBET-
CTBMA onpegeneHa nyHktamu 9, 10 c1. 11[3].
0co6eHHOCTbI0 AaHHOM CTaTby ABASETCA NPaBO
IOPUANYECKOTO NKLa, UHAVBUAYANbHOTO Npej-
NPpVHUMaTeNs NpeacTaBuTb AOMNONHUTENbHO B
opraH rocyaapcTBeHHoro KoHTpons (Hagsopa),
opraH MyHULWNANbHOrO KOHTPONA AOKYMEH-
Tbl, MOATBEPXAaloUMe [OCTOBEPHOCTb paHee
NpeACTaBieHHbIX JOKYMEHTOB, a [OMKHOCTHOE
NNLL0, KOTOPOE NPOBOAUT JOKYMEHTAPHYI0 Npo-
BEPKY, 00513aH0 pacCMOTPETb NpeAcTaBaeHHble
PYKOBOAUTENEM WM WUHBIM [OMKHOCTHBIM NK-
LLOM HOpUAUYECKOTO NNULA, WHAUBUAYANbHbIM
npeanpuHYUMaTenem, €ero YrnosHOMOYEHHbIM
NpeACTaBuUTeNEM MNOSCHEHUA U [OKYMEHTb,

Homuccua no

Cucreme (LIOC)

. aANenNALHAM

Oprad ceprdu iaymun
| akcnepros e Chcteme (0CI0)

Oprans no
CEPTHRUKALNN,
YMONHOMOYEHHbIE HA
npaso NpOBEfeHWA

CepTHIMKALMM B
CucTeme

Weneiratenstible ||
nabopatopuy (LeHTpbI)

e
YuefiHelA LLeHTp
Crcremp (YLIC)

Puc. 1 — Cxema op2aHU3ayUuoOHHOU cmpykmypbi cucmemsl
cepmuukayuuu POCC RU.31204.04XKOK0

TexHONCTHY ECKAE OTIEPALHA, NROYSCH

HeonpasaanHsie
| pacxosl

| Aoctoeepuwsi HepocropepHuii |

ByxrantepCHui yHeT i OTYETHOCTE ‘

Y PONPHATHA NO CHERERIIO HET
BOIAEACTEMA HI DHDYMAWYIO CReay

Hc‘rnquwm C6pock
BIBpOCOR B A G Ofpazoeanme
atmochepHsIi : i OTXOA0E
oM BEUECTE
. Npoert
Mpoext npegensHe- Pewenne na HOpMaFHEOS
nons3oBaHNE i -
ASETAME BOAHEM olneiTom 0GpazoeamA
ra i BEKTON
ewbpocor NHMHTOE HA
pazMeujeHue
Hopmarmas
npegensHo-
aonycTumore cpoca
Pazpewesue Ha TNumure Ha
suifipoc & pazmeueHie
armocdiepy BOAHBRA ofbenT OTXOA0E

Dantndeckue 0fkeme eefipoces,
COROCOR, PAIMELLEHWR OTXOA0R

MnaTemn 33 HErAaTWRHDE BO3AEACTANE
Ha DHPYRADIYIO CPEfY

Puc. 2 — YkpynHeHHasa cxema cepmugukayuu POCC U.31204.04X0K0
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NOATBEPXAAloLMe LOCTOBEPHOCTb paHee Npea-
CTaBNEHHbIX JOKYMEHTOB.

B coOTBETCTBMU C AENCTBYIOLWMUM 3aKOHO-
natensctBom 000 HMP «Ypanbckue npombii-
NEHHble TEXHONOTMW» CO3AaN0 U 3aperncTpupo-
Bano B PoccraHaapte Cuctemy 4o6poBOabHONM
3KONIOTUYECKON cepTUdGUKaLMN NOATBEPHKAe-
HUA [OCTOBEPHOCTM PACKPLITUA MHOpMAL MK 1
OTYETHOCTU, OLLEHOYHbIX 0653aTENbCTB U PUCKOB
Npw OCyLLEeCTBIEHNN XO3ANCTBEHHON N UHON fe-
atenbHocTn N2 POCC RU.31204.04X0KO.

B cootBetcTBMM cO CT. 2 [3] LOKYMEHTOM
CoOoTBETCTBMA paboT, ycayr, BbIMOAHAEMbIX
IOPUANYECKUM  ANLOM,  UHAMBUAYANbHBIM
npeanpuHumatenem, Asnsetca cepTudumkar
cooTBeTCTBMA («3anBUTENb — DU3MYECKOE UK
I0pUAMYECKOE NULL0, KOTOPOE ANA NOATBEPHAE-
HWA COOTBETCTBMA NPMHUMAET JeKnapauuio o
COOTBETCTBMU UNK 06paLLaeTCs 3a NoNyYeHnem
cepTudmKata COOTBETCTBUA, MOJyYyaeT CepTu-
(hMKaT COOTBETCTBUA®).

Mpu 3TOM C LeNblo MOBbIWEHNA MTPO3PaYHo-
CTU 1 KayecTBa MHMOpPMaLUM O LeATeNbHOCTU
opraHusauuu B cepe paumoHanbHOro Npupo-
0N0Nb30BaHNA, OXPaHbl OKPYXalollen cpepbl
1 3KoNOrMyeckoin 6e3onacHocTM, 0CobEeHHO
CyWeCTBEHHON [nA OpraHusauui, oKasbiBalo-
WMX Ha COCTOAHME OKpYMalolen cpeabl Kak
NoNOXUTENbHOE, TaK U OTpULLATEIbHOE BO3Aeil-
cTBUE, Ha ocHoBaHUKM nucbMa MuH®uHa PO N?
N3-7/2011 «O 6yxrantepckom y4ete, hopmupo-
BaHUW U PacKpbITUK B BYXranTepcKoi oT4eTHo-
¢t uHdopmaumm 06 3KONOrMYEeCKON AesTeNb-
HOCTU OpraHM3auun» yKkasaHHasa MHGopmayms
pacKpbiBaeTcs B OyXxranTepckoil OTYETHOCTU
opraHusauuu.

ENGLISH

Utorun

Cuctema [06pPOBONLHON 3KONOTUYECKON cep-

TUhUKALUM  NOATBEPKAEHUA [OCTOBEPHOCTM

pacKpbITUs MHBOPMALUM U OTYETHOCTU, oLie-

HOYHbIX 0653aTENbCTB U PUCKOB NPU OCyLLecT-

BNEHUN XO3ANCTBEHHOW U UHOW AEATENbHOCTM

N2 POCC RU.31204.04XKOKO0 HanpaBneHa Ha:

® yiyyleHne 3KONOrMYecKMx nokasarenem
npeanpuAaTUs;

® ONTYMMU3aLMIO 3aTPaT NPeANpPUATUN 1
NOBbILWEHNE UX KanuTanusaumm.

BbiBOADI
MpoBeaeHne 3Kkonornyeckoin ceptuduKayum
BbIFOHO KaK AN NpeAnpuaTAR, TaK U ANfA rocy-
AapCTBEHHbIX HAL30PHbIX OPraHoB.
[na npeanpuATUA — 3TO He TONbKO CO3AaHue
3KONOTMYECKOTO MMUAXA, HO U MexaHusm,
MO3BONAOWMNA paLMoHaNbHO pacnpenenutb
pacxofibl, CBA3aHHbIE C OXPAHON OKpyXKatoLei
cpefbl, B TOM YMCNE Ha BbINOJHEHWE NPUPOLO-
OXPaHHbIX MEPOMNPUATUIA, YTO MOBBILIAET 3KO-
HOMMWYECKYI0 YCTOWYMBOCTb M Kanutanusaumio
npeanpuaTUi.
[ns rocyfapCTBeHHbIX HAA30PHbLIX OPraHoB -
3TO yBeNMYeHne CyMM NOCTYMAEeHUA nnatexen
3a HeraTMBHOE BO3J€ENCTBME HA OKPYKAlOLLYH
cpeay B GlOfKeTbl BCEX YPOBHEN, ynyyleHune
IKONOrMYECKON 0BCTAaHOBKM, LOCTUMEHUE Le-
NeBbIX MOKa3zaTenen rocyAapCTBEHHOW Npo-
rpammbl «OxpaHa OKpyKatouien cpeabl».
Kpome Toro, pobpoBonbHas 3KonorMyeckas
cepTudmKaLns Nno3BONUT:
e chopmmpoBaTb 3P EKTUBHBIN MEXaHU3M
peanusauun PefepanbHOro 3aKkoHa
ot 21.07.2014 N 219-®3 «O BHeceHun

n3meHeHuin B DeaepanbHblii 3aKoH «06
OXpaHe OKPYXKatoLen cpeabl» U 0TAe/bHbIE
3aKoHoAaTeNbHble akTbl POx», Hanpumep,
MpuW NOCTAHOBKE Ha rOCYAapCTBEHHbIN
yyeT 06bEKTOB, OKa3blBaloOW WX HeraTuBHoe
BO3/ENCTBME HA OKpYKatoLLlyio cpesy,
aKTyanu3auuv yyeTHbix CBeAeHUit 06
06beKTe, OKa3biBaloLem HeraTupHoe
BO3/ENCTBME HA OKpYKatoLLlyio cpesy,
CHATUA C rocyAapCcTBEHHOrO yyeTa 06beKToB.,
OKa3blBaOLWMUX HeraTUBHOE BO3AENCTBMNE Ha
OKpYyXatoliyio cpeay;

® YCKOPUTb MOAEPHM3aLMI0 NPOM3BOACTBA
1 BHeAPEHMe Haunyylmx LOCTYMHbIX
TEXHONOTUN;

® obGecneyntb 3hheKTUBHYIO 3alNTy NpaB
IOPUANYECKUX UL, B CYAAX U HA30PHbIX
opraHax.

Cnucok ucnonbsyemon

nuTepatypbl

1. degepanbHbiil 3akoH «06 oxpaHe
OKpyxatoLen cpegbl» o1 10.01.2002 N° 7-03

2. PepepanbHbivi 3aKOH «O TEXHUYECKOM
perynupoBaHumn» ot 27.12.2002 N2 184-33

3. ®epepanbHbli 3aKoH «O 3awuTe npas
IOPUANYECKUX NNL, U UHAMBUAYANbHbIX
npeAnpuHUMaTenei npu ocyLecTBAeHNM
rocyfapCcTBEHHOro KOHTpons (Haa3opa) u
MYHULMNANbHOrO KOHTpONA» OT 26.12.2008
N2 294-®3

450096, 1. Yoba, yn. JlecoTexHukyma,24/1
www.uptufa.ru
e-mail: uptufa@mail.ru
Ten.: +7 (347)241-64-75

ECOLOGY

The system of voluntary environmental certification as
implementation instruments of best available techniques

Author:

Olga N. Lazdina — deputy director!, expert*

Abstract

The subject of article is environmental
economics. It were considered questions

of optimization of payments for negative
impact on the environment by enterprises,
accelerate the implementation of the best
available technologies and the role of system
of voluntary environmental certification in this
process.

Materials and methods
Rules and regulations of ecological certification.

Results
The system of voluntary environmental

certification validation information
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disclosure and reporting obligations and the

evaluation of risks in the implementation

of economic and other activities N2 ROSS

RU.Z1204.04ZHOKO aimed at:

e improving the environmental performance of
the enterprise;

e optimization of business costs and increase
their capitalization.

Conclusions

Conducting environmental certification is
beneficial as for companies as for monitoring
authorities.

For companies this is not only the creation

of environmental image, but also a
mechanism to efficiently allocate the costs

2. Federal Law "On Technical Regulation" dated
27.12.2002 N2 184-FZ.
3. Federal Law "On protection of rights of legal

UDC 504.06

Tatyana V. Nevalenova — Sc.D., director!, corresponding member?, environmental auditor?, expert*; uptufa@mail.ru

of environmental protection, including
environmental protection measures

that increases economic stability and
capitalization companies.

For monitoring authorities this is a way to
increase the amount of income payments
for negative impact on the environment in
the budgets of all levels, improvement of the
environment, the achievement of the state
program "Environmental Protection" targets.

Keywords

ecology, certification, environmental
economics, the best available technologies,
reducing payments for negative impact on the
environment

entities and individual entrepreneurs in the
exercise of state control (supervision) and
municipal control" dated 26.12.2008 N2 294-FZ.
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BbICTABKA NPOBOJIUTCA NPW NOAAEPHKKE
lpe3npenta Pecnybnuku Tataperau, lpaurenscrea Pecnybnuku Tatapcta,
Munncrepcrea lpoMbiwnenHocti U Toprosau PT, TN P®, TN PT,

AnmunucTpauuu ropoga Habepemubie Yennel u 0AD KAMA3
KAMAZ

23-25 CEHTABPA 2014

Il MEXYHAPOJHAA CNELWANU3UPOBAHHAA BbICTABKA

RAMCKUE 3ABO/1bl
HABEPEMHbIE
HEJIRbI

OPTAHU3ATOP BbICTABKH

~ - WWW.KAMZAvVOD.COM

il HafA MOMIMEHRA
«HOBOE THICAYENETUEY 423811, r. HaGepesubie Yenbi, . Mipa, 58, +7 (8552) 38-17-25, 38-51-26, 38-49-47, +7 (499) 681-04-25. new-m@mail.ru
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[peanpenta Pecnybnuku Tatapcran, lpasutenscrea Pecnybnuku TatapcTa,

Munucrepctsa [lpombinexHocTi u Toprosmm PT, MukucTepcTaa 3Konorun U npupofHbix pecypeos PT,
TMN PO, TN PT, Akapemun Hayk Pecnybnuku Tatapcan,

AOMUHMCTPaLMKU ANbMETBEBCKOrO paioHa 1 ropoaa AnbMeTbeBCK

20-22 OKTABPA 2013

XIV MEXYHAPOOHAA CNELUANMU3UPOBAHHAA BbICTABKA

HEQTb. TAJ.
JHEPTO. XUMIA. IKONIOT KA.
[IPOMBILLIIEHHAA BE3OMACHOCTD.

AJIbMETBEBCK

2/ TATNEFT

OPTAHU3ATOP BbICTABKH

— WWW.NT-EXPO.RU

H[}BD Tbl[ﬂ%EﬂE{ME 423811, 1. Ha 1, p. Mupa, 58. +7 (8552) 38-17-75, 38-51-26, 38-49-47, +7 (499) 681-04-25. new-m@mail.ru



KANEHOAPb MEPOMNPUATUN MAI-OKTABPL 2015

koHdpepeHua UHHOBALUOHHbLIE PELLIEHUA
B OBJIACTU KPC, MHIM, THKT

AnTa, KpbiM, 25 Man - 29 MaA

TOGC.INFO

J'IOBMhbele pabotel B ['C, PI'C, 3BC. Tenemetpus npu KPC, CI0, OMN3,
PUP, rnywenum, nosubHbix paboTtax. ®U3MKo-XMMUYecKMe 06paboTKu
I'C. OcoeHue I'C. l'eonoruyeckue nccnegosanus 'C.

BbicTaBka HE®Tb. FA3. FEOJIOMUA.
ToMcK, 3 nioHA - 5 nioHa
WWW.T-PARK.RU

D >
16-anA cneumannsnpoBaHHaA BbICTaBKa-KOHIPECC C MeayHapoAHbIM
y4acTtveM, npoBoammas B pamKax 11-ro Cubupcrkoro ®opyma
Hegpononb3oBartene 1 npeanpuatuii TIK.

koHdepeHLmA AKTYAJIbHbIE TEXHMKO-
TEXHONTOTMYECKUE PASPABOTKU B OBJIACTU
NoAroTOBKWU, TPAHCIMOPTA TA3A U YTUITU3ALUU MHI
AHana, 25 Mas - 29 maa NPO-VERTEX.RU

HoBble BUALI MOBUIBHO CenapaLoHHOM TEXHWUKM AJ1A UCCIe[oBaHUA
1 MOHUTOPUHIa iebuTa CKBaUH. HoBble TEXHOOrMM U CUCTEMBI MO
ytunusauum MHr.

KoHbepeHums CAMMUT MO PA3BUTUIO MECTHOIO
= COOEPHAHUA KASAXCTAHA
KAZAKHSTAN ActaHa, KasaxctaH, 15 nioHa - 16 vioHa
R WWW.KAZAKHSTAN-LOCAL-CONTENT.COM
MonyyeHne npAMoro goctyna K HaunoHanbHOMy areHTCTBy Mo pasBUTUIO
MecTtHoro cogepaHua (NADLoC). MocTpoeHue B3aMMOOTHOLLIEHWIA C
MeOyHapoaHbIMM MHBECTOPaMM U MECTHBIMU KOMMaHUAMMU.

koHdpepeHumnas KOHOEPEHLUA MABHBIX METPOJ1I0IOB
~ BocKpeceHcK, 25 Mas - 29 Mad
ABTOMETX MM AMH|MRU

Bcepoccuitckan KoHGepeHLMA FaBHbIX METPOSIOroB MNPeanpuUaATUil
XUMUYECKOT0 U HePTEXMMUYECKOTO KOMMSEKCa.

BbicTaBka MIOGE
MockBa, 23 uioHA - 26 nioHA
WWW.MIOGE.RU

o

MIOGE

IMABHAA BbICTABKA FOLA 1A F1ABHOWM OTPACSTM POCCUI. MecTo
BCTPEYM KpynHenLLmX HedTera3ofo6bIBalOLLMX KOMMaHWIA, MOCTABLLMKOB
o6opynoBaHWA 1 ycnyr Ann HedTerasoBoi oTpac/u.

KoH¢pepeHuma COBPEMEHHBIE TEXHOJ10M MK
KPC U MHN

FeneHpuK, 25 Man - 30 Mana
CONF1.0ILGASCONFERENCE.RU

Bonpockl pa3paboTku U BHeapeHUA MHHOBALMOHHbIX TEXHONOrWiA B 0611acTu
KPC, MHMM 1 nocnegHWx JOCTUHeHUIA B 0611aCTV HeTENpOMbICTIOBOIO
060pynoBaHuA, X1M. peareHToB A HedTeo6bIun.

L]
. “" .". L

BbicTaBka HEOTb. FA3. XUMUA
i Capartos, 25 aBrycTa - 27 aBrycra
EXPO.SOFIT.RU

04uH U3 cTapenwnx HedpTerasonoboliBaloLLMX perMoHoB Poccuu, roe B
HacToslLee BpeMA HacuuTbiBaeTcA 6oee 500 eMCTBYIOLLMX CKBAMMH,
bYHKUMOHMPYeT KpynHbI HedTenepepabaTtbiBaloLLMi 3aBOA.

KoHdepeHuma HEOTEFASCTPOMN
N-G-K ) Mockea, 26 Mas
a1  N-G-KRU

CHabeHus HedTera3oBbIX KOMMaHUI, HeGTAHOMO cepBuCa, peanusaumu
HedTerasoBbIX MPOEKTOB Ha Lesnbde, Noadopa KaapoB AN1A HedTAHLIX
KOMMaHWU.

KoHdepeHuma TPYOHOU3BEKAEMBIE U
HETPAOULIMOHHBIE 3AMNACHI

5 MockBa, 27 man
WWW.TRIZSUMMIT.RU

TpyaHousBnekaeMble 3anackl Poccuu. OnbiT paspaboTku TPU3.

MHHoBaumMoHHoe o6opyaoBaHue 4na 4o6bIMM HETPAAULIMOHHBIX U
TPYAHOW3BMIEKaeMbIX 3aMacoB.

KoHdpepeHuma OMTUMUIALUA 3ATPAT
‘a@;“’f&%’%ﬂ NPY [OBbIYE HE®TM
: MNepMb, 28 Man
KONFERENC-NEFT.RU
CoBepLUeHCTBOBaHWE 1 ONTUMM3aLMA 3KkcnnyaTaumm YLUMH, YLILBH, Y3OH
1 Y3UH Manoi npounssoautensHoCTU. 3HeproaddeKTUBHbIE TEXHOOM MK
[ONA CKBaXWH, 060pyaoBaHHbIX Y3LH v LLUMH.

BbictaBka HEOTEMNEPEPABOTKA U HEOTEXUMUA:

1/ MOOEPHU3ALNA MHHOBALIMK
‘]\ MockBa, 28 Man
o DOWNSTREAMSUMMIT.RU

OpraHusauus 1 ynpasrieHve CObITOM NPOAYKLMU U NepepaboTHoi
HedTeoTxoO0B. HoBble Moaxodb! B cUCTeMe yrpaBneHns
HedTenepepabaTbiBaOLLMMM 1 HEGTEXUMUYECKUMU NPEANPUATUAMM.

o

MoBbiLLeHWe 3HepreTU4ecKkoi 6esonacHocTu B EBpasuu: BarHOCTb
Kacnuiickoro pervoHa Kak LieHTpa [obbl4mn aHepropecypcoB. Cpoku
peanusauum npoekta LLlaxgeHus-2 v passutune UHGPACTPYKTYpbI.

BbicTaBka CASPIAN OIL & GAS
Bary, Asepbaiar<aH, 2 UioHA — 5 UioHA
WWW.MIOGE.RU

ronoBon NJAH — http://runeft.ru/activity/y

BbicTaBka SOUTH OF RUSSIA
KpacHogap, 2 ceHTAbpA - 4 ceHTAGPA
WWW.MIOGE.RU

o

Benyu.laﬂ B pernoHe nnaowianxka anAa He¢TeFa3OBOFO 1 3HepreTn4ecKoro
CeKTopa, NpefHasHa4YyeHHaA On1Aa 0eNnoBoro 06LLieHUNA, 3aKIToYeHMA
KOHTPAKTOB, NpoaBuXeHuA NpoayKunun, n3y4eHna pblHKa.

BbicTaBka HE@Tb. FTA3. HEOTEXUMUA
HEQTLIA3 Kasaub, 2 ceHTAbps - 4 ceHTABPA
Cmemxwss  O|LEXPO.RU

MexayHapoaHan cneumanusmpoBaHHan BeictaBka MNMO, npegoctas-
NAOLLAA BO3MOMHOCTb NPOABUMKEHUA TEXHOMOT A U 060pyA0BaHUA Ha
HedTefobbIBaloLLMe U HepTenepepabaTbiBatoLLme NpeanpuATUA PT.

KoHepeHuna TEOMOESb
FeneHpkuk, 7 ceHTabpa -10 ceHTAbPA
EAGE.RU

LLinporo obcyrpatoTcs BoMpockl, CBA3aHHbIE C MOVCKOM HOBbIX
MEeCTOPOMOEHWI, pa3BeaKo 1 [06bl4eit BbIABEHHbLIX U MOArOTOBIEHHbIX
Y4YacTKOB, C Lief1bio OMTUMMU3ALMU METOA0B Y METOLUK.

BbicTaska HE®OTb U TA3
UeBcK, 8 ceHTAbpA - 10 ceHTAbPA
VCUDMURTIA.RU

[o6blua, nepepaboTka v cOLIT HedTH U rasa. O6opynoBaHue, reonorua
1 reodu3nKa, TEXHUKA U TeXHOMOMMM AnA [obbliun HedTH 1 rasa,
HedTenepepaboTku u HedTexumum. CepaucHble yenyr. PTU.

v KoHdpepeHuua METOObl YBEJIMMEHUA HEOTEOTOAYU
%) HE®Tt  MiKeBcK, 9 ceHTAGpPA - 10 ceHTAGPA
KONFERENC-NEFT.RU

0630p cyLLLECTBYIOLLMX METOAOB U NOBbILLEHWE 3P dEKTUBHOCTU
U3BNIeYeHVs HedTel Ha CyLLLecTBYIOLLLEN U NO3OHEN CTagum pa3paboTku
MecToporkgeHun. OM3. 'TM. OP3.

B
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BbicTaBka HEOTEOOBbIYA.
HE®TEMNEPEPABOTKA. XMMUA

Camapa, 9 ceHTAbpsA - 11 ceHTAbPA
GASOIL-EXPO.RU

B nporpaMMe: MHHOBaLMOHHOe 060pyaoBaHUe, COBPEMEHHbIe
TEXHONOrW, [OKNaAbl, CEMUHApbI, Kpyrible cTonbl. Bonee 100
yvacTHuKoB 1 2000 cneumanuctos u3 16 ropogos Poccuu.

BbicTaBka KIOGE
(Y Anmartbl, KasaxcraH, 6 oKkTAbpsa - 9 okTAGPA
KIOGE KIOGE.KZ

TpubyHa, C KOTOPOIt KpyNHOMAcLLUTabHO, 06'LEMHO U B TO e BpeMA
[eTanbHo v npodeccnoHanbHo obeyAaloTCA NyTU pasBUTUA
HedTerasoBov MHAYCcTpuM KasaxctaHa v cTpaH Kacnuiickoro pervoHa.

KoHbepeHunAa HEOTEFA30MNEPEPABOTKA
N-G-K } MockBa, 10 ceHTAbpA
N N-G-K.RU
OcHoBHo BONpoc — MMMopTo3aMeLLieHue. [peacTaBuTeny HepTAHBIX
KOMMaHW UHGOPMUPYIOT O peanunsyeMbiX NPOeKTax, BOIMOKHOCTAX ANA
0TeYeCTBEHHbIX MOCTABLLUMKOB M NOAPAAYMKOB.

“ KoHbepeHumsa JAJIbBHEBOCTOYHAA

) HE®TEFA30BAA KOH®EPEHLIUA

V BnaguBocToK, 8 oKTAbpA - 9 oKTAGPA
CCAPITAL.CO.UK

OcBelLieHNe KOHBIOHKTYPbI PbIHKOB HedTH, rasa u HedTenpoayKToB

ATP, cneundukm aKkcrnopTa HedTv U HedTeNPOAYKTOB U3 POCCUICKOMO

[anbHero BocToKa.

J\ KoHbepeHuna TPYBbI
P YenabuHcK, 14 ceHTabpa - 17 ceHTAGPA
L ¢ g ) ROSNITI.RU

ExkerofiHo NoATBepK4aeT CTaTyC YHUKaNIbHOMO MepOMNpPUATUA Ha
Tepputopum CHI, ABNAeTcA BarkHeMLwel nioLLaaroi obMeHa nepeaoBbiM
OMbITOM U HOBEMLLMMM Hay4YHO-TEXHUYECKUMU pa3paboTKaMu.

BbictaBka HEDTb. MA3. XUMUA
@ MepMb, 13 oKTA6pPA - 16 oKTAGPA
= OILPERM.RU
BbicTaBKa 060pynoBaHUiA U TEXHOOMMIA, MECTO BCTPeUM npodeccroHanos
oTpacnu co cneumanuctamu JTIYKOWSa, Ypankanua, EBpoxuMa u apyrux
NpOoMBbILLIEHHbIX NpeAnpuATUiA NMepmcKoro Kpas.

BbicTaBka HE®Tb. M'A3. T3K

TIOMEHD, 15 ceHTAbpsA - 18 ceHTAbpA
. EXPO72.RU
Lenb — conenctaue passutuio npeanpuatuin TIK, aeMoHcTpauua
COBpeMeHHOro 060pynoBaHUA U TeXHONOMUIA ANA HedTerasoBoi
MPOMBILLIEHHOCTM, PacLUMPEHWE Hay4YHO-TEXHUYECKOr0 COTPYAHUYECTBa.

koHdpepeHuma HEOTEFA3CEPBUC
N'G'_K} MockBa, 14 oKTAbpA
e N-G-K.RU

Tpa,ElVILI,VIOHHOG MeCTO BCTpe4n I'Ipe,D,CTaBVITeJ'IeVI He¢Tera3OBbIX KOMMaHuin

KoHbepeHuma MHHOBALIMU B KPC, 36C U MHN, TP
TioMeHb, 16 ceHTAbpsA - 17 ceHTAGPA
TOGC.INFO

MHHoBaLun. ABTOMaT13aumaA npoueccos. [eonoro-TexHnyeckne
MeponpUATAA ANA IKCMyaTaLMm CKBaXMH BbICOKOBA3KOM HedTU.
PeMOHTHO-U30MALMOHHEIe paboTbl. KonTo6UHroBble TEXHOMOM UK.

CO CBOMMM noapAovYMKaMn.
BbicTaBka CEPBUC U OBOPY0BAHUE OJ1A
HEOTEFA30BOM OTPAC/IN POCCUM
Mockga, 15 oKTAbpA - 16 oKTAGPA
RPI-CONFERENCES.COM
YHUKanbHana nnowiaaKka anAa KOHCTPYKTUBHOIO AMarnora Mexay Ton-
MeHeAepaMmn pOCCUMCKUX 1 MEMKOYHAPOAHLIX KOMMaHWit-0MnepaTopos,
HedTecepBUCHBIX KOMMaHUIM, NPOU3BOANUTENEN U MOCTABLUMKOB.

KoHbepeHuma CTPOUTENIBCTBO U PEMOHT CKBAXKUH
AHana, 21 ceHTAbpA - 26 ceHTAGPA
CONF2.0ILGASCONFERENCE.RU

0630p BOMPOCOB Pa3BUTUA TEXHOSOMMIA, MaTep1anos U 060pyaoBaHuUA
B 06acT1 6ypoBoro v CoMyTCTBYIOLLMX BULOB CEPBICA, TEKYLLEMO U
KanuTanbHOro PEMOHTA CKBAMWH.

BbicTaBka PASPABOTKU B OBJIACTU NMPUTOTOBNIEHUA
s W NMPUMEHEHUA BYPOBbLIX PACTBOPOB
&lpt&l‘,— Ab6epauH, Wotnanaun, 18 okTAbpA - 24 oKTAGPA
CAPITALBE.CO.UK
PaccMoTpeHue nocneHWX [OCTUKEHUI B 0611aCTv pa3paboTku, U3roToB-
NeHnA 1 NpUMeHeHNA ByPOBLIX PAaCTBOPOB, HOBEMLLMX TEXHOOMMYECKMX
peLLeHuit Ana nosbieHWA 3GPEeKTUBHOCTU U OMTUMU3ALMU [0ObIYM.

BbictaBka CYPIYT.HE®Tb U IA3.
* * CypryT, 23 ceHTAbps - 25 ceHTAGPA
¥ YUGCONT.RU
MacwTabHoe cobbiTve B XaHTbI-MaHCUCKOM aBTOHOMHOM okpyre - I0rpe,
YHUKasIbHasA BbICTaBOYHO-MPE3EHTALMOHHAA NNOLLAaKa.

) KoHdepeHuna MHTENNIEKTYAIbHOE MECTOPOXKJEHME
0l Couu, 19 oKTAbpA - 24 oKTAGPA
e CONF4.0ILGASCONFERENCE.RU

PaccMatpuBaioTca Bonpockl NPOEKTUPOBaHUA, MOAENIMPOBAHWA,
MOHUTOPUHIa 6ypoBbIX PaboT, UHTENIEKTYaNbHbIA KOHTPOSb CKBAXKWH B
npotiecce fo6bluM HedTU U rasa.

koHdpepeHuna HEOTb U FTA3 CAXAJTUHA
l0xHOo-CaxanuHck, 28 ceHTAbpA - 1 okTAGPA
WWW.SAKHALIN-OIL-GAS.COM

(e}a
Adam Sn’lirh

CONFERENCES

TonbKo oavH pas B rody 1 B ogHOM MecTe — 6onee 500 pykoBoauTenei
HedTerasoBow MHAOYCTPUM, 3aMHTEPECOBAHHbIX B HOBbIX NMPOEKTax Ha
HanbHem BocTtoke Poccuu.

KoHdbepeHuna KOHOEPEHLIMA FEO/I0MOB U
FEOOU3UKOB - KYOPABLIEBCKME YTEHUA
Mockga, 19 oKTAbpA - 22 oKTA6PA
CONFERENCE.DEEPOIL.RU

lMocToAHHO AENCTBYIOLLAA, eXerofaHan KoHpepeHLMA ANA Hay4YHoro
coobLLecTBa reonoroB-HedTAHUKOB HbIBLLEr0 NOCTCOBETCKOrO
NpoCTpaHcTBa.

_ suicrasva COBPEMEHHBIE CUCTEMbI BYPEHWA MPU
Capital™  onTPonE nABNEHWA
XbtocToH, CLUA, 4 okTAbpa - 10 okTA6PA
CAPITALBE.CO.UK
03HaKOMJ'IEHV|e CJ'IyUJaTeJ'Iel7| Cc nocnegHMMM OOCTUKEHUAMU
KONTIOBMHIOBbIX TEXHONOMMA U 6ypeHMH Ha genpeccuu.

KANEHOAPb ANA IPAD — http://runeft.ru/activity/ical/k

KoHbepeHuma TOPU3OHTAJIbHbIE CKBAXKUHbI.
MPOBJIEMbI N NEPCNEKTUBbI.
MockBa, 20 okTA6pA - 22 oKTAGPA
EAGE.RU
PaccMoTpeHwve BonpocoB 060CHOBaHUSA MOOMEHWUS CTBOJIA CKBaHUHbI
B MnacTe v BbIGOP TEXHONOMMW 3aKaH4YMBaHWA, uHTepripeTauma MNC B
rOPU30HTasbHbIX CKBAMMUHAX.




sssec MTS RUS LTE 18:51 4 55 % M
< Mai B +
Yr, 21 maa

sece gene  AMan Hedreras. KomnnexkcHoe oceo...

BECH AEHb E'f;\;.i. Héd)TbTexuoncrm

BeCE [EHE H.;.:ax'rmacxme acneKTbl HedITENPOMbI. ..
BECE f8HE .XX.XViII koHpepeHuwsa Accoumnauun B...
BECH fEH S|GOLD

BECH A8HE 3aw.ﬁa O;F KOppo3uK

BECh AgHb Sonbma;t );I.-"IMMH

sece geve  UOR - HeTpagwuwoHHan HedTe B Poc...

M, 22 man
seck nens  SIMan Hedpreras. KomnnekcHoe ocso...

seck nene | @3. Hedptb. TexHonorum
Beck gevs  DYPOBaA W NPOMbICNIOBAA XMMUS

sece pens XXXV koHpepeHuma Accoumnauvi B...

CerogHa Kanenpapw Bxopauwwe

)

KaneHaapb HepTera3zoBbIX

meponpuaTui Ha iPhone
www.runeft.ru/activity/ical/

Main 2015

n B c
4 5 6
1" 12 13
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1B 19 @
@
25 26 27
MIOHB
1 2 3
L CerogHsa

Cl n E
1 3 seck gere  JOUKVIII koHdeperHuma Accouwa...
Mockea
7 8 9 1 secopens  [a3. HedTb.TexHonorim
14 15 e (7 seceaens [a3oBkIi KOHAeHCaT

28 29 30

ssce gens  SAMan Hedpreras. KomnnekcHoe...

Kanengapw

sech pens  3aLUMTA OT KOPPO3WK

sece gevs [ |PAKTUYECKME ACNeKTh HedTe. ..

Brogawwme
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WWW.KREMZRU TEN.: +7(86138) 72367, 71102, 61758 E-MAIL: KREMZ@MAIL.KUBAN.RU
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MogenupoBaHue
N onTuMm3lauma
npouyeccoB TOuP

OueHKa TpyaoeMKOCTH
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npoueccos TOuP

NHTepakTnBHanA
31eKTPOHHaA
OOKYyMeHTauuns




