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AHHOTaumsA. B ctaTtbe NnprBeAeHbl CBeOEHUS O KONMYECTBE aBapui
Ha obbekTax HedpTerazogobbiBatoLmx 3a nepuog ¢ 2008 no 2018 .
n paspaboTaHbl MeponpuaTUA UX ANs NpegoTepalleHus. Paspabo-
TaH KOMIMIIEKC-anropuT™M M OCHOBa MPOrpaMMHOrO mpogykra ans
KOHTPOIS TEXHOMNMOIMYECKNX U TEXHUYECKNX OrPaHNYEHWIA, BbisiBMe-
HUS1 TEXHOMOMMYECKMX NapaMeTPOoB, Nnoasnexalnx KOHTPOo aBTo-
MaTU3MPOBaAHHOW CUCTEMOW, MPOBELEH aHanMn3 Mony4YeHHbIX pe-
3ynbTaToOB 3anycka npegfaraeMoro nporpaMMHOro obecneveHusl.
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Annotation. The article provides information
on the number of accidents at oil and gas pro-
duction facilities for 2008-2018 by type and
measures have been developed to prevent
them. A complex algorithm has been devel-
oped and the basis of a software product for
monitoring technological and technical limita-
tions, identification of technological parame-
ters to be controlled by an automated system,
an analysis of the results of launching the pro-
posed software has been carried out.
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O YPOBHH PUCKOB NMPOMbILIEHHbIX MHUMOEHTOB U aBale|7|, TpaBMMPOBaHUA MepcoHalna, a Takke
HeraTMBHOIO BO34eNCTBMSA Ha OKpyXarLlyr cpeny 6ypeH|/|e He(bTFleIX CKBaXXWH 3aHMMaeT OaHO

N3 nepBbIX MECT cpean noaoTpacren HedpTerasoBom NPOMbILLNIEHHOCTU. ONbIT NOKa3bIBAET, YTO B COBPEMEH-
HbIX YCIOBUSX MMaBHbIA yNop AenaeTcs Ha npefynpeauTenbHbin XapakTep MeponpuaTuiA No AOCTUKEHMIO
NMPOMBILLITEHHONW M 3Korormyeckon 6esonacHocTu. B CBA3M ¢ 3TMM pe3ko Bo3pacTaeT akTyarbHOCTb obecne-
YeHUs oxpaHbl Tpyada 1M OKpyKatoLLen cpebl MpU NPOEKTUPOBAHMUM CTPOUTENLCTBA CKBAXKUH.

AHanuna aBapuii Ha HedpTerasoBbiX CKBaXXMHaAX No AaHHbIM PocTexHansopa PP nokasbiBaeT, 4To Hanbo-
nee 4acTo BCTpevalollert aBapren ABnseTCsl OTKPbITble (POHTaHbl M BbIOPOCHI, KOTOPbIE SBMSATCH Takke
Hanbornee onacHbIMU U AOPOrOCTOSALLMMM BUOAMU aBapUn U OCITIOXKHEHWI, MOSTOMY CBOEBPEMEHHOE pacro-
3HaBaHWe NPOSIBIIEHMI N BbIOPOCOB, NPeAOTBPALLEHNE X Pa3BUTUS B OTKPbITblE POHTaHbI, a Takke cokpa-
LLIEeHNe CPOKOB UX NUKBMAAaLUMK ABNseTcst 3 EKTUBHLIM HanpaBreHneM NoBbILLEHNS 6e30nacHOCTH, 3aLlUThbI

OKpy>KatoLLeln cpefibl U CHUXEHNst CTOMMOCTM BypoBbix paboT [1].

Buabl aBapwuii, MMeBLLMX MECTO Ha HedpTerasoBbiX CKBaXKMHaX, pacnpegensoTca Tak (2008—2018 rr.),

pycyHok 1:
— 34 % - OoTKpbITble (POHTaHbI U BbIGPOCHI;
— 19 % - B3pbIBbI M NOXapbl HA 0ObeKTaXx;
— 11 % - nageHvne OypoBbIX BbILIEK, pa3pyLUEHNE NX YaCTeMN;
— 3 % - nageHune TanesbiX CUCTEM MNpu rNyOoKoM OypeHuu;
— 33 % - npoyee.
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PucyHok 2 — Yucno aBapwuii no BMaam Ha HedTerazogobbiBaloLLmnx o6bekTax

Mpn BO3HUMKHOBEHUW OTKPBLITOrO (POHTaHa KpalHe BaKHO OPraHn30BaThb CriedyloLmMe MeponpusTus:
npekpaTnTb Bce paboTbl B 3ara3oBaHHOM 30HE M BbIBECTU U3 HEe Noaen;

OCTaHOBUTb ABUraTeN BHYTPEHHENO CropaHus;

OTKITIOUUTb CUIOBLIE N OCBETUTEIbHbLIE SNEKTPOSNTMHUM;

NOTYLWNTb TEXHUYECKME N BbITOBbIE TOMKM BOMM3N CKBaXKWUHBI, 3anpeTuTb KypeHue, NpoM3BOACTBO
BCEX OrHeBbIX paboT; 3aKpbITb ABMXEHWE Ha MpUrerarnLmnx Aoporax, BbiCTaBMB 3anpeLlarLlme 3Hakm nunm
NMOCTbl OXPaHEHUS;

— MPUHATb HEOBXOAMMbIE MEpPbI K OTKITHOYEHUIO BCEX COCEOHUX MPON3BOACTBEHHBIX OO BHEKTOB (TPaHC-
dopmaTopHble Byaku, CTaHKU-Kavarku, razopacrnpegenuTenbHble NYHKTbI U Ap.), KOTOpble MOTyT OKa3aTbCs B
3ara3oBaHHOW 30HE;

— TMPOBECTU OMOBELLEHME O CNYYMBLLUEMCS N MPUHATBIX NEPBUYHBIX MEPaxX PYKOBOACTBY NpeanpuaTus
N BbI3BaTb Ha CKBaXXMHY NogpasferneHne BOEHN3NPOBAHHOW CNYx0Obl N0 NpeaynpeXxaeHnio BO3HNKHOBEHNS U
Mo NMKBUOALMMN OTKPbITbIX ra30BbIX N HEPTSAHbLIX (DOHTAHOB, NMOXAPHYH OXPaHY U CKOPYH MEOMLIMHCKYIO Mo-
MoLub [2].

UTtoO6bl NpeaoTBpaTUTb BO3HMKHOBEHME aBapuK, BbISIBNEHbI TEXHOMOIMYECcKMe napameTpbl, noanexa-
LLME KOHTPOSI0 aBTOMATU3MPOBAHHON cucTeMon. OHK Bbinn nonydeHbl UCXoasa N3 BCEX 3Tana aHanvsa npu-
YMH M NOCNeacTBMS BO3HUKHOBEHMS aBapum [3]:

e M, M:, My — KPYyTALLUA MOMEHT Ha pOTOpE, NPEAENbHbIE MOMEHTbI, MPUBOASALLME K CKPYYMBAHUIO
TpyO 1 NornomMke JonoTa;

e Gy, Gun, Grux — BEC Ha KpIOKe, MpedernbHbli BEC HA KPHOKE MO A4ONYCTUMbIM NPOYHOCTHBLIM Npegenam
TaneBoro kaHaTa n nebénkxu;

e Ap— pabounn pecypc TaneBoro kaHaTa;

e tn, tp, t6, tha, tpa, t6n — OrPAHMYEHNE BPEMEHUN HAXOXOEHMS KOMOHHbI U BpeMeHU OypeHns B Heobca-
YKEHHOW YacTn CKBaXKMHbl 0e3 OBMXEHMS, MPOMbIBKY;
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Vpp — 0OBEM [ONMBAEMOro pacteopa npu NoAbEME KOJTOHHbI;
tn — BpeMsl nycka HacoCcoB AOMNyCTMMOe AaBreHne Ha 06BA3Ke HACcOCOB;
I, H— cogepxaHue rasa n HedTM B pacTBOpE;

o Pcy, P, Pcs — faBneHne B cTosike 40 NOCTYNNeHUa gritonaa, nocre u npy 3akpbiTON CKBaXXMHE COOT-
BETCTBEHHO;

e Y — yaenbHbIi Bec BypoBOro pacteopa.

B pesynbTaTe BbINOMHEHUS MPOrpaMMbl BCE HEOOXOOUMbIE MapameTpbl MPOXOAST Yepes CUCTEMY Orpa-
HUYEHWIA, NPY 3TOM CO30AETCH QMHAMUYECKUIA OTYET 00 OTKIMOHEHMAX OT 3afaHHbIX BEMUYUH.

MporpaMma NpMHUMAaET 3Ha4YeHUs NapaMeTPOB TEXHNYECKOTO npoLiecca 6ypeHusi, CpaBHMBAET MX C MO-
MOLLIbI0O MaTEMaTUYECKOW MOLENN KOHTPOMS OrPaHUYEHNA U NPU NPEBbLILLEHN 3adaHHbIX (BBOOUMbIX onepa-
TOPOM) 3Ha4YEeHWI BblgAeT COOTBETCTBYIOLME NPeaynpexaatolume cCoobLLEHNST U 3BYKOBbLIE CUTHAmbI.

Coo006LLEeHME (Ero TEKCT) NOSIBMSIETCS HA SKpPaHe NPW HAPYLLEHUW YCITOBUS OrpaHUYeHust, HauymHas ¢ 90 %
OT 3Ha4YeHus NpaBon YacTu (Bblgensercs 3enéxHbim poHom). MNpu 95 % n3MeHsieTca TeKCT coobLeHns n oH
MeHSIETCA Ha KpacHbI. OQHOBPEMEHHO BKIOYAETCA CUPEHa (3BYKOBOW curHan).

Mpu npoBegeHnn aHanm3a Nony4veHHbIX pesynbTatoB 3anycka 10, 6bina paspaboTaHa cxema Oen-
CTBUM AN NpefoTBpaLleHns pa3BuTns aBapun.

MpeBbiweHne (MKp) NPMBOANT K CKpy4MBaHMIO TPYO 1 K NOMOMKe 40N0Ta, criegoBaTteribHO, Heobxoanmo
OypuUnbLLMKY NOOHATb TPYObl C MakCMManbHOM CKOPOCTbLIO. MOOHSTLIA KOHEL, CTIOMaHHON YacTn BypuribHON
KOMOHHbI Ha MOBEPXHOCTN OYMLLIAIOT, MPOMbIBAIOT M OCMaTPUBAIOT A1 BbIACHEHUS XapakTepa crioma. Yatiue
BCEro pe3koe yBeNnn4eHne BpaLlaroLLero MOMeHTa NPMBOANT K M3HOCY A0M0Ta, No3ToMy Heobxoammo ocTa-
HOBUTb NpoLecc OypeHnst 1 3aMeHUTb JonoTa.

Tak Kak KpyTaLwmn momeHT Ha poTtope (Mg = 33,95 H-m) 6onblue MmomeHTa ckpyyunBaHus Tpy6 (MT) Ha
1,05 H-m 1 6onble MomeHT nonomku gonota (Mp) Ha 4,05 H-M, cniegoBaTenbHO, KPYTALLMA MOMEHT Ha po-
TOpe MNpeBbIWaeT Aonyctumoro. BeiBoanTcst Ha akpaH onepaTtopa coobLieHne KpacHbIM LLBETOM, COMPOBOX-
JaloLlWnin 3BYKOBbIM CUTHaNoM And npeaynpexaeHvusi nepcoHana o HavanbHOW CTaguu pasBuUTUS aBapui n
HeobX04MMOCTUN NPEeANPUHATE HEOOXOAMMbIE MEpbI.

B cnyyait, korga 90 % < Myp < 95 %, TO Ha 3kpaH ornepaTopa BbIBOOUTCSA COOOLLEHMNE 3EMEHBIM LIBETOM
N 3TO ABNSAETCH CTaanen npegasapuent.

C y4éTom AONnonHMTENbHLIX 3aTpaT Ha ycTaHoBKY cuctembl CAY n nepudepuiHoro obopyaoBaHus,
HeobXxoaMMOoro ans e€ pyHKUMOHMPOBaHUS 3KOHOMMYECKash adhpekTMBHOCTL OT BHeapeHust CAY coctaBuT
32 330 000 py6 gnst ogHOM rnMyGOKON CKBaXKWUHBI, YTO cocTaBnsaeT 8,1 % OT CTOMMOCTU CKBaXKUHBI.

Takum obpasom, BHeapeHne CAY No3BOMSIET NpedoTBPaLLEHMIO aBapyv, YTO NO3BONSET CHU3UTL KO-
NINYECTBO aBapwui U HECHACTHbIX Cy4aeB ¢ paboTHMKaMK.
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