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y BiANOBIHICTE 10 BUMOT YHHHOTO Ha TOW Yac 3aKOHOJABCTBa YKpaiHu. Pazom 3 ThM, Ha peanizalito iaHy
iMmmemenTanii aktiB €C 70 HamioOHaJIBHOTO 3aKOHOJABCTBA, MPOEKT HOBUX I[lpaBmii Oyno OMOBHEHO
nostoskeHHsaMu upextusu Pamu 92/91/€EC Big 03 muctonaza 1992 poky CTOCOBHO MiHIMaIbHHX BHMOI
IOAO0 MiABMLICHHS piBHA O€3MeKM Ta OXOPOHH 3A0pOB’S MpAliBHUKIB Ha TipHUYO0-BHIOOYBHUX
MiANPUEMCTBAX, JIe CHPOBHHA BHI00YBAa€THCS Yepe3 CBEPUIOBHHU. 3a3HAUYCHUH MPOEKT OYIIO PO3TISIHYTO
okpemumu TmipodinparMH TianpuemctBamu HAK «Hadroras Ykpainwy, skumu Hagano Biaryku. OmHak,
MpolieAypa TOTO/HKEHHS IHOTO MPOEKTY HOPMATHBHO-TIPABOBOTO aKTa Tak i He BimOynmach y 3B 3Ky 3
peoprasizamni€io OpraiiB BUKOHAaBYOI BIaAH, B TOMY YUCHi i JlepKripnpoMHarisiny.

HoBoctBopena /JlepxkaBHa ciry:x0a YKpaiHu 3 MHTaHb Mpaili MOBEPHYJAcs O MUTAHHS MTOBTOPHOTO
PO3TISiAY Ta omparfoBaHHs MpoekTy HoBoi penakiii [lpaBun y 2016 pori. Ha ceorogni mpoekt IIpaBun Ta
CYNpPOBi/IHA TOKYMEHTAIIisl 0 HHOTO ONPHJIIOAHEHI Ha odiumiiiHOMY caifTi Jlepxmpaii 3 METOI0 OTpUMaHHS
MPOTO3UIIiH Ta 3ayBaKeHb.

IlimcymoByroun cka3aHe, 3a3HaYMMO, IO 3aCTOCYBaHHS B YKpaiHI Cy4acHHX BapiaHTIB TEXHOJOTii
mpoBeneHHsT PoOIT y CBEpAJOBMHAX MOXJIMBE 32 YMOBH BHECEHHs BIAMOBIAHUX 3MIiH Yy MpaBHiax
Oc3rmeyHoro BeJACHHSA pOOIT HAa CBEPAJOBHHAX, TEXHIYHOI amamnTamii BITUYM3HSIHUX CBEPIJIOBHH IS
3a0e3neYeHAs] MOXKIIMBOCTI 3aCTOCYBaHHS Ha HHX CHAOIHTOBHMX TEXHOJIOTiH, MPOBEACHHS HAaBUaHHSI Ta
ceprudikamii TeXHIYHOTO TIEPCOHAITY, IKUH BUKOHYBaTUME POOOTH 32 IIUMHU TEXHOJIOT15IMHL.

VY CcBOIO uepry, HMIBUJKE 1 IIMPOKE BIPOBA/PKCHHsSI CHAOIHIOBHMX TEXHOJOTIH JAcTh BIQUYTHUH e(ekT B
HaTora3oBHI00yBaHHI, B COIIAJILHIHN cepi Ta y HAI[IOHAIBHIN SKOHOMIIT B IIJIOMY.

1. Recommended Practices for Occupational Safety for Oil and Gas Well Drilling and Servicing
Operations, APl Recommended Practice 54; American Petroleum Institute, 1220 L Street, NW,
Washington, DC 20005; 202.682.8000; http://www.api.org/.

2. IHCTpyKIMS 10 TPEAYNPEKICHUI0 Ta30HE(PTEBOJONPOSBICHUNA W OTKPBITHIX (OHTAHOB TIpU
CTPOUTENBCTBE U PEMOHTE CKBXKWH B HE(PTSAHOI 1 ra3oBoit mpombinuieHHOCTH. PJI 08-254-98, 1998 — 12 c.

3. [IpaBuna Oe3nekn B HadrorazomoOyBHii npommciaoBocTi Ykpaimm. HITAOIT 11.1-1.01-08. —
X.: ®opt, 2008 — 188 c.

4. NupextuBa Pamu 92/91/€EC Bin 3 mucromama 1992 p. CTOCOBHO MiHIMAJILHUX BHUMOT IIIOJ0
ITiIBUIICHHS PiBHs O€3MeKH Ta OXOPOHU 3[I0POB’S MPAIliBHUKIB Ha TIPHUYO-BUAOOYBHHUX ITiIITPHEMCTBAX, Je
CUPOBUHA BUI00YBAa€THCS Yepe3 CBEPJIOBUHM (OAMHAIIATA OKpeMma JIMpeKTuBa y 3HAYCHHI YacTHHH |
crarti 16 dupextusu 89/391/€EC) (OB L 348, 28.11.1992, C.9). 1992L0091 — UA — 27.06.2007 — 001.001
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3anpononosano OUCKpEemMHO-KOHMUHYANbHY MAMeMAmUiHy MOOeib Npoyecy 38LIbHEHHS NPUXONieHol
OYPUTLHOT KONOHU, WO OXONIIE OUHAMIUHE 30YDeHHs, NPYICHY dehopmayiio 6iNbHOI YACMUHU KOMNOHOGKU
Oypunouux mpyo, (DOpMYBAHHA HABAHMAICEHHS HA NPUXONIEHY 30HY MA OUHAMIKY HPUXONIEHOL
KOMNOHOBKU Oypunvhux mpyd. Moodensb ckiadeno 05l URAOKY PO3MIUjeHHsl 8iOpayitino20 Mexaniamy 82opi
Oyposoi gedci, mobmo 6Oe3 po3Kpyuy8aHHs OYPUALHOI KOMOHU. 3adauy 36inbHeHHs OYPUNbHOI KOJIOHU
8IOpAYIIHUM MEeMOOOM PO38 A3AHO 3 YPAXYBAHHAM 306HIUHLOL CUNU, 32eHEPOBAHOI 8iOpamopom, i cun
onopy sacmpsenoi mpyou.

B ocnosy 3anpononosanozo memoody nOKIAOEHO DIGHAHHA HNO3008MCHIX | 32UHANLHUX KOJIUBAHD
NPYIHCHO20 CMPUNCHS — Ouhepenyianvii PieHAHHA 2inepOONIYH020 MUNny 8 YacCMuHHUX NOXIOHUX 3 080MA
He3ANeHCHUMU 3MIHHUMU, d MAKONC MOJEKVIAPHO-MEXaHIUHy meopito mepmsa. Y npoyeci po3s’sa3anHsa
cucmemy oughepenyianrbHux pisHanb 36edeno 00 3aoaui [lImypma-Jliysinna 3 xkpatiosumu ymoseamu I ma
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11 pody, a oani 3acmocosarno memoo @yp’e.

Ooepoicano hopmynu 015 U3HAYEHHST MUCKY NOPOOU HA OYypuibHy mpyoy Osl PI3HOMAHIMHUX 6UOI6
npuxoniensb. Chopmynrbosano pexomeHnoayii wooo 3MmeHuleHHs Koegiyienma mepms 3a  PaxyHoK
BUKOPUCMAHHS 81OPONPUCMPOIB.

Y niocymxy ompumano 3anexcnocmi, sKi 0036045110y, CKOPUCTIABUIUCY PE3YTbMAMAMU 2e0DI3UUHUX
0ocniddceHb Y C8epONIoBUHI, OYiHUMU eqheKMUBHICIb 3ACMOCY8ANH 8IOpayiiHux npucmpois 015 aikeioayii
asapiti npu Oypiuni, He nopywuswiu miynocmi mpy6. I[Ipoeedeno awnaniz GnAUBY HUZLKOYACTNOMHUX
KOMUBAHb Ha Koeghiyienm mepms OYpuIbHUX mpy6 06 CMiHKY C8epONoGUHU NPU  3ACMOCYBAHHI
810p030YPIOBANLHUX NPUCPOIB.

Haoano pexomenoayii wooo niobopy wacmomu ti amniimyou 30ypio6aibHOl cuiu, wo 003601UNb
3BIMLHUMU NPUXONTIEHY KOOHY mpyo i 3anobiemu ix pyunyeannio. Jano nopady poamiuysamu c6eporo8unHI
OCYUIAMOPU He Juule 620pi OYPUNLHOT 8€JIC, a MAKOHC BMOHMOBY8amU iX ¥ OYPUIbHY KOLOHY NOOAU3Y 30HU
NPUXONJIeHHS.

Knrouoei cnosa: xeunvose pisHAHHA, TIKGIOAYIS NPUXONIEHb, BIOPAMOpP, CUTU NPUXONIEHHS, 3eUHANbHI
KONIUBAHHSL, CEEPONOSUHHUL OCYUTAMOP.

The discrete-continual mathematical model of process of release stuck drilling string which contain
dynamic indignation, elastic deformation of the free part of configuration of drilling pipes, formation of loads of
the stuck zone and dynamics of the taken configuration of drilling pipes has been offered. The model is made for
a case of an arrangement of the vibration mechanism on top that does not demand an untwisting of a drilling
string. The problem of release of a drilling string is solved by a vibration method taking into account the external
force generated by the vibrator, and resisting strengths of the got stuck pipe.

The equation of longitudinal and transverse vibrations of a resilient rod — differential equations of
hyperbolic type in partial derivatives with two explanatory variables, and also the molecular and mechanical
theory of a sliding friction is the basis for the offered method. In the course of the decision the system of
differential equations comes down to a Sturm—Liouville theory with boundary conditions I and II sorts, and the
method of Fourier is applied further.

Formulas for determination of pressure of rock on a drilling pipe for different types of a sticking are
received. Recommendations for the purpose of decrease of a friction coefficient due to use of vibrodevices are
formulated.

In results dependences which allow are received, having used results of geophysical surveys in the well, to
estimate effectiveness of use of vibration devices for accident elimination when drilling, without having broken
durability of pipes. The analysis of influence of low-frequency fluctuations on a friction coefficient between
drilling pipes and a well wall in case of use of the vibrorevolting devices is carried out.

Recommendations concerning selection of frequency and amplitude of the disturbing force are made that
will allow to release the stuck drilling pipes and to prevent their destruction. It is offered to have well oscillators
not only above a boring tower, and also to mount them in a drilling string near a sticking zone.

Key words: wave equation, elimination of stuck, vibrator, a sticking force, transverse oscillations.
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30inbIIeHHsT BUAOOYTKY HaTH Ta razy, HEOOXimHMX I 3a0e3leueHHS HaliOHATBLHOI Oe3IeKH,
MOJXKJIUBE TIpH OYpiHHI TTUOOKWX Ta HAATTHMOOKUX CBEPIJIOBHH, OCKIILKH B OCHOBHUX Ha(TOTa30HOCHHX
paiionax: [IHinpoBcbko-JloHenbKil BraauHi Ta Kapnarcekii HahTOra30HOCHI#M MPOBIHIIIT, BOHU 3aJIAral0Th
Ha TiOuHax 6,5 - 7 TUCSY METPIB 1 OiJTbIIIE.
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