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ONPEAEJEHHUE OITUMAJUBHBIX ITAPAMETPOB
PABOTHI TPEBHEUYECAJBbHOMN MAIMIWHBI IPH
HEPEPABOTKE JBHAHOI'O OYECA

M.M. Ilaneekuna, E.A. Kononamoes, A.I'. Kozan

Ha xadenpe «lIpsaeHue HaTypadbHBIX B XUMHUYECKHX BOJOKOH» YO «BI'TY» coBmecTHO ¢
PYIITII «Opianckuit TsHOKOMOMHATY» pa3paboTaHa TEXHOJIOTHS MPOU3BOACTBA MPSKH CPEIHEH
JIMHEWHOH IUIOTHOCTH W3 JIbHSAHOro odeca [1]. B naHHOI TEXHOIOrMHM HMCHONB3YyeTCS HOBOE
rpebHevecanbHoe U JeHTouHoe oOopynoBanue ¢upmbl «N. Schlumberger CIE». I'maBHBIM
OTIMYMEM HOBOW TEXHOJOTMM OT TPaJAULMOHHOW SBJISETCS HCIOJIB30BaHUE IIpolecca
rpebHevYecanusi, B pe3yjbTaTe YEro CTAJ0 BO3MOXXHBIM W3 HH3KOCOPTHOTO CBIPbS IOJIy4aTh
BBICOKOKa4eCTBEHHYIO TIpsiky 58 — 105 Tekc. Panee npshka TMHEHHOHN ITIOTHOCTH HUXKE 86 TEKC
U3 JBHSHOTO oueca B PecnyOnmke bemapych He BhITycKaaach.

JIbHSIHOIM ouec SBJIAETCS HEOAHOPOAHBIM IO COCTaBY U COJEPXKHUT OOJIBIIOE KOJINYECTBO
BOJIOKHHUCTBIX IOPOKOB, YTO HE IO3BOJISIET I0JIy4aTh U3 HETO0 KOHKYPEHTOCIOCOOHYIO HPSIKY
HU3KUX JIMHEHHBIX MJIOTHOCTEH. BbII mpoBeneH aHalu3 HayyHO-UCCIEI0BATEIbCKUX padoT,
HAIpPaBJIEHHBIX Ha YCOBEPUICHCTBOBAHWE TEXHOJOTHMHU IMPUTOTOBICHUS U MPSAACHUS JIbHIHOTO
oyeca C IEJbI0 IMOBBIIIEHUS €ro MPSAWIbHOM CIOCOOHOCTH. Pe3ynbTaThl NaHHBIX HaydHO-
HCCIIEIOBATEIBCKOW PA0OTHI MO3BOJMIN YACTHUYHO YAAJIUTH BOJIOKHHCTHIE TOPOKH B TIPSIKE,
CTaOWIIN3UPOBATh XOJ TEXHOJIOTMYECKOIo Ipolecca B MpPsIEHUH, HO HE YAAJIOCh CHU3MTh
JUHEHHYI0 IIOTHOCTh. CHM)KEHUE JMHEWHON IUIOTHOCTH OYECKOBOW MPSKU MOXKET ObITh
JOCTUTHYTO TOJIBKO 3a CYET BBEACHUS Ipoliecca rpeOHeuecanusl.

[lenbto nporecca rpedHeUecanus JIbHIHOTO 04eca SBISETCS MOIyYeHUE U3 YeCaTbHOM JIEHTHI,
npolleAeil NOAroTOBKY Ha JIEHTOYHBIX MalllMHAaX, IPeOEHHON JIEHTBl BHICOKOTO KadyecTBa, U3
KOTOPOM MO>KHO BBIpaOATHIBATh MNPSXKY CPEIHEH JHMHEHHOM IJIOTHOCTH, MPUTOJHYIO JUIS
U3rOTOBJIEHUS OBITOBBIX TKaHed. B mpomecce rpeGHeuecaHus HPOMCXOIUT ApoOseHue
TEXHUUYECKUX JIbHSIHBIX BOJIOKOH, YTO IOBBIIIAET MNPAJUIbHYIO CIIOCOOHOCTb CMECH M JIaeT
BO3MO>KHOCTb CHU3UTh JIMHENHYIO IIJIOTHOCTb NPSDKU U3 JIBHAHOTO OYeca.

Jns rpeOHedecaHus JBHSHOTO odeca B pa3pabOTaHHOM TEXHOJIOTWH HCIOJB3YIOTCS HOBBIE
rpebHevecanbHble MamuHbl PB 133 dupmer «N. Schlumberger CIE». Bein mpoBeneH psia
HKCIIEPUMEHTOB, HANpPaBICHHBIX HA OMNPE/EJICHUE ONTHMAJIbHBIX MapaMeTpoB PadOTHI JAHHOUN
MaIllMHbI: YaCTOThI BpallleHUsI rpeOeHHOro OapabaHuMKa, a Tak)Ke JUIMHbBI TUTaHUS U Pa3BOJIKH.

KoncTpyknus rpedHedecanbHoi MamuHbl PB 133 no3BosisieT ycTaHOBUTD YacTOTY BpalEHUS
rpeGernoro Gapabamumka or 80 muH 10 260 mumT. ®upma «N. Schlumberger CIE»
pEeKOMEHAYeT JUIsl uecaHusl JIbHAHOTO odveca, nonaydyeHHoro Ha PVIITII «Opuanckuii
JHHOKOMOWHAT», yCTaHaBJIMBaTh 4YacTOTy TIpebdeHHoro OapabaHuMka B TIpenenax oOT
100 Mun™ o 180 MuH .

Jis ompeneneHuss ONTUMAIbHOM YacTOTHl BpalleHHUs TpedeHHoro OapabaHuuka ObUIH
IIPOBEJEHBl HKCIEPUMEHTHI, B KOTOPHIX ITOCTENIEHHO YBEIMYMBAJIM YacTOTy BpalLICHUs
rpebenHoro Oapabanuuka ot 100 MuH" 10 180 MuH™ IIPU 3arpy3Ke Ha MUTAHUU B 24 JICHTHI.
[Tocne kaxmoro 3KCHEpUMEHTa HUCCIeNoBalu (U3MKO-MEXaHMUYECKHE MOoKa3aTelu IpeOeHHON
JIEHTHI U KOJIMYECTBO oyeca. Pe3ynbpTaThl SKCIIEpUMEHTOB NpeACTaBiIeHbl B Tabauie 1.

Tabmuma 1 — du3nko-MexaHNIECKHe MOKa3aTeIM TpPeOCHHON JICHTHI M KOJIMYECTBO 0Yeca

HaunmMmenoBanme nmokasarens 3HaueHNe MOKA3aTeNs
YacroTa BpaleHusa rpe0eHHOro
p P 100 140 180

6apabaHunKa, MUH
JInHeiiHas MIOTHOCTh, KTEKC 19,9 19,8 20,2
Koadduuuent Bapuanuu

o . o 2,5 2,6 2,6
10 JTUHEHHOH IoTHOCTH, %0




3akocTpEHHOCTD, %0 0,05 0,05 0,05
KommuectBo oueca, % 13,5 13,9 13,9

AHanmu3 pe3ysbTaTOB 3KCIEPUMEHTA MOKa3all, YTO YBEJIWYEHUE 4YacCTOThl BpalCHUs
rpebenHoro Oapabanuuka g0 180 mun' He YXYIIIaeT Ka4eCTBO TPEOCHHOW JIGHTHI U HE
YBEJIMUMBAET  KOJMYECTBO  IpeOEHHOro  oueca.  OJTO  MO3BOJSIET  PEryJIupoBaTh
MPOU3BOUTENILHOCTh MALTMHBI O€3 OTEepPH KauecTBa TPEOCHHOMN JICHTHI.

JliiHa UTaHWs U Pa3BOJIKA SIBJISIFOTCSI OCHOBHBIMU TapaMeTpaMu paboThl TpeOHEeUeCaTbHON
MalIMHbBI, BIMSIOIMIMMHU KaK Ha KayecTBO I'peOEHHOM JIEHTBhl, TaK W Ha HKOHOMHUYECKHUE
noKa3aTesu mporecca rpeOHedecaHms.

OnTuMH3anuoo pa3BOJKK U JUIMHBl TUTaHUS TPOBOIWIHM, ONUPAsICh HAa PEKOMEHIyeMbIe
dbupmoii «N. Schlumberger CIE» 3HaueHus TaHHBIX TApaMETPOB IS JIHSIHOTO odeca.

OU3NKO-MEXaHUYECKUE CBOWCTBA JICHTHI, IMOATOTOBICHHOW K TpeOHEYecaHuio, KOTopas
UCIIOJIb30BaJIach B SKCIIEPUMEHTE, MIPE/ICTaBICHbI B TA0IHIIE 2.

Tabnuna 2 — Ou3nKo-MEeXaHUYECKHE CBOMCTBA JICHTHI, IOATOTOBICHHON K IpeOHEYeCaHu0

HaumenoBanue rmokasareinst 3HaucHUE MOKa3aTes
CopTtupoBKa 100 % npustHOMN 0uec No 6
JIluHelHas IIOTHOCTh, KTEKC 20
Koaddurment Bapuaruu no JUHEHHON TUIOTHOCTH, Yo 2,7
3aKoCcTpEHHOCTD, %0 1,3
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B Tabnuue 3 npuBeneH pexxuM paboThl rpeOHeYecallbHON MAIlIuHBI.

Tabmuma 3 — Pexum paborel rTpeOHedecanbHoil Mammubl  PB 133 dupmsl
«N. Schlumberger CIE»
3HaveHue nmapaMerpa
HanMeHOBaHEE IapaveTpa Pexomennyercs IIpu mpoBeneHun
JUTSL JIBHSIHOTO IKCIEPUMEHTA
oueca
Pa3Boaka MeXIy OTAETUTENFHBIM 32)KHMOM
ARG METLY 1A 34 - 40 32; 36; 40

Y HWKHEH ryOKol THCKOB, MM
JInviHa TUTaHUS, MM 79-88 5,8:7,3:8,8
["apHHUTYpa BepXHEro rpeOHs, Uri/cM 23 23
YacToTa BPaIeHHs KPYTJIOTO 'PebHs, MUH - 100 — 180 130
Yucio TeHT HA IMTaHMH, IIIT. 24 24

B kauectBe BapbHpyeMbIX (DaKTOPOB MCIONB30BAIUCH: X1 — pa3BOJKAa MEXIy

OTJIEIUTEIbHBIM 3)KUMOM U HUXKHEH ryokoit Tuckos (R), mm; Xy — nnuna nurtanus (F), mm.

B pesynbrare npoBeieHHBIX NPeIBAPUTEIbHBIX HIKCIIEPUMEHTOB OBLITH OIpee/IeHbl 3HAUCHUS
OCHOBHBIX YpOBHEHl (aKkTOpoB W HHTEpBajbl UX BapbupoBaHMs. B Tabmuue 4 ykazaHbl
BbIOpaHHBIE YPOBHHM BapbUpPOBaHMS (PAKTOPOB C KOJMPOBAHHBIMHM 3HAUEHHUSAMM Ul ynoOcTBa
00pabOTKH IKCIIEPUMEHTA.

Tabnuua 4 — YpoBHHM U MHTEPBaJIbl BapbUPOBAaHUS (PAKTOPOB

Bapwsupyemsie YpoBHHU (hakTOpOB
o Enunnna namepenus WNHTtepBan BappupoBaHUs X) 0 1
X1 MM 4 32 36 40

Xo MM 15 5,8 7.3 8,8

B kadecTBe BBIXOJHBIX MapaMeTPOB ONTUMHU3ALWU BBIOPAHBI CIEIYIONIME KaueCTBEHHbIE
noKaszareay rpeOeHHON JIEHTHI:
T — nuHeHast IJIOTHOCTh IPeOEHHOMN JIEHTHI, KTEKC;




CT — ko3¢ dunmenHT Bapuauy rpedeHHON JIEHTHI 0 JIMHEHHOM moTHOCTH, %0;

Z — 3aKOCTpEHHOCTD, %0,

OTX — KOIU4ecTBO OTXO0J0B, %.

O6paboTka pe3ynbTaTOB 3KCIEPUMEHTA Mpou3BoaAWiIack Ha DBM ¢ moMoIipio mporpaMmmbl
«Statistica for Windowsy». I[lomydeHbl MaTeMaTHYeCKHE 3aBHCHMOCTH, C HCIOJIh30BAHUEM
KOTOPBIX MOXKHO NMPOTHO3WPOBATh KAYECTBEHHBIC IMOKA3aTeNIM TPEOCHHON JICHThI U KOJIMYECTBA
OTXOJIOB TIPH PA3UYHBIX BEIWYMHAX PA3BOJKU MEXIY OTACIUTEIBHBIM 32KUMOM W HIDKHEH
ryOKo# TUCKOB X W JJIMHBI TUTaHUS Xo!

JUISL IMHEWHOM INIOTHOCTH, TEKC:

T = 9,45 +1,43X; - 0,82X,% + 0,68X,7 , 1)
Tt KoddhunpeHTa Bapraryy mo JUHEHHOHN TUIOTHOCTH, Yo:
CT =1,95 + 1,96X; — 1,02X5, 2
JJIA KOJIMYECTBA OTXOO0B, %I
OTX = 16,84+2,78X, — 0,70X, + 2,12X:?, (3)

JUTs1 3aKOCTPEHHOCTH, Yo:
Z = 0,15 - 0,27X1X; + 0,52X%+ 0,31X,% (4)

Ha ocHoBanuu nonydeHHbix mojeneit (1 — 4) ObUIM MOCTPOEHBI I'padUKU 3aBUCUMOCTH
nokasareseil KayecTBa rpeOCHHOM JICHTHI U KOJMYECTBA OTXOAOB OT MCCIEIYyEMBIX IMapaMeTpoB
paboTHI TpeOHEYECATbHBIX MAIIIHH.

Bruta nmpoBeeHa MHOTOKPUTEPUATbHAS ONITHMH3AIIHS WIIM ONITUMHU3AINS C OTPAaHUYCHHUSIMH.
3a mokasaresu KauecTBa rpeOCHHOMN JICHThI ObLTU MPUHSTHI:

— ko3 durmeHt Bapuaiuu o auHelHon mwiotnoctu (CT);

—  3aKOCTPEHHOCTB, (Z).

Kpowme Toro, emie oaHUM OrpaHUYHBAIONIMM KPUTEPHEM ObLT B3ST MPOIEHT 0TX010B (OTX)
Ha rpeOHeuYecaTbHON MalluHe.

Jlist Toro 4TOOBI BEIOpAaHHBIC TOKA3aTEM COOTBETCTBOBAIM TPEOOBAHMSIM CTaHAApTa
NPEANPUATHSI, HEOOXOIUMO BBIITOJIHEHHE CIICIYIONINX YCIOBUH:

CT<20%;72<05%; OTX<17,0%.
Ha pucynke mnpencraBieHbl COBMEIICHHBIE JIMHUM PAaBHBIX YPOBHEW I TPUHSITHIX
IOKa3aTeJIen.
F, nm

8,84




—— - KO3 HUMEHT BEAPHALMK N0 NMHEAHO A NNOTHOCTK TRefeHHDA NEHTH, CT |, %;

- ZAKOCTREHHOCTE TREefeHHON NeHTEl , £ %

— — — -KOMWYECTED OTXOA0E HA TREAHEY ECANEHOA MalWHE, OTH, %.

Pucynok — CoBMeIlIEHHBIE TUHUYU PABHBIX YPOBHEH JIJIsl IPUHATHIX ITOKa3aTesen
KayecTBa rpeOEHHOM JICHTbI

O6nacte ABC cOOTBETCTBYET ONTHUMAJbHOMY COUETAaHUIO Pa3BOJKHM U JJIMHBI NTUTAaHUS HA
rpeOHeuecanbHO MammHe. TakuMm 00pa3oMm, 00JacTh ONTHUMAJIBHBIX IapaMeTpoB pabOTHI
rpebHeYecaTbHON MAIIMHBI HAXOAUTCS B CIASAYIOIINX JUarna3oHax:

34,5 Mmm <R <36,2 mm,
6,6 um < F<8,2 um.

AHanu3 pe3ynabTaTOB MCCIEAOBAHUN MOKa3all, 4YTO pa3BoAKa U JUIMHA [UTaHUS Ha
rpeOHeYecaTbHON MaIMHE OKAa3bIBAIOT OOJBIIOE BIUSHHE HA KadyecTBO rmpodeca. llpum
YBEJIMYEHUHU KaK Pa3BOJAKH, TaK W JJIUHBI MUTAHUSI CHUKACTCS KAueCTBO IpeOEHHOM JEHTHI —
YBEIMYMBACTCSI HEPOBHOTA MO JMHEWHOW IMJIOTHOCTH M 3aKOCTPEHHOCTh. KonnyecTBO 0TXOI0B
Ha rpe0OHedecanbHOW MalluHE B OONbIIEH CTENEHU 3aBUCUT OT Pa3BOJAKU, YEM OT JJIUHBI
nutanus. [Ipy yBenmn4eHnu pa3BoAKH KOJIMYECTBO OTXO/I0B YBEINIHBACTCSI.

[To ueHTpy Macc ompelneneHHONW o00IacTH MPUHUMAaeM 3a ONTUMAlbHBIE CIEAYIOIIHe
napaMmeTpsl paboTel rpebOHedecanpbHo MammHbl PB 133 ¢upmber «N. Schlumberger CIE»:
pazBoaka — 35 wmwm, nanuHa nuTaHus — 7,9 mm. [lpum gaHHBIX mapameTrpax paboThl
rpeOHeYecaTbHON MAIIMHBI IOKa3aTellb 3aKOCTPEHHOCTH T'PEOCHHON JICHTHI HAaWMEHBIIHH,
KpOME TOro, MpU JaHHBIX MapameTpax paboThl KOJIWYECTBO OTXOJOB MpHUOIIMKAETCs K
MUHHMYMY (TIPH HAWTY4IINX ITOKA3aTeNsIX KauecTBa mpoyeca).

B pesynbrare mNpOBENEHHBIX HCCIEAOBAHUN TMONYYEH ONTUMAIBHBIA pEXUM PAOOTHI
rpeduevecanbHbXx MamuH PB 133 ¢upmer «N. Schlumberger CIE» mis yecanust IbHSHOTO o4yeca
Ha PYIITII «Opimanckuii TbHOKOMOHHATY», KOTOPBIH MpeACcTaBieH B Ta0IuIIe 5.

Tabmuna 5 — OnNTUMHU3UPOBAHHBIE TApAMETPHI 3aIIPaBKH IpeOHEUecaATbHON MaIuHbl (PHPMBI
PB 133 dupwmsl «N. Schlumberger CIE»

HanmenoBanue napamerpa 3HavyeHne mapamerpa
Pa3zBoaka MeXay OTAETUTENbHBIM 3aKUMOM M HIDKHEH 35
ryOKO THCKOB, MM
JlnvHa nuTaHus, MM 7,9
YmHCIo IUKIIOB B MUHYTY 100 — 180
UYucio J1eHT Ha MUTaHUU 24
["apHuTYypa BepxHEro rpelHs, Uril/cM 23
Habop rpebGennbix mmaHok “VARIO” nns  kpyrioro
rpebHs (110 MapKUPOBKE):
— OOJIBIION CerMEeHT 153-133-110-090-075-065
— MaJIbII CErMEHT 055-045-045-035-035

[Tocne mpoBeaeHus ONTUMH3ALMKU PaOOTHI rpeOHedecalbHBIX MalldH Oblia HapaOoTaHa
OTIBITHASI TIAPTUsSl TPEOCHHOW JICHTHI M MCCIIEIOBAaHBI €€ KaueCTBEHHBIC IMOKAa3aTell, KOTOpHIC
yKa3aHbl B Tabuuie 6.

Tabmmia 6 — Ou3nKo-MexaHNIECKHE TTOKa3aTeIn TPeOCHHON JICHTHI

HanmenoBanue nmokasaresst 3Ha4YeHHE TTOKA3aTeIsI
JInHeHas MTOTHOCTD, KTEKC 20
HepoBHOTa 110 JIMHEWHOM IMIIOTHOCTH, %0 1,9
3aK0CTPEHHOCTD, %0 0,1
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B tabmune 7 npuBeneHsl (PU3MKO-MEXaHHMUECKHUE CBOWCTBA OYECKOBOM MPSKH Pa3IHMUHBIX
JMHENUHBIX MJIOTHOCTEH, HApaOOTAHHBIX C UCIOJIb30BAHUEM ONBITHON MApTUU I'PEOESHHOM JICHTHI.



Tabmuna 7 — PU3NKO-MEXaHUYECKHUE CBOMCTBA OUECKOBOW MPSIKH

HanmenoBanwue mokasareirst

3HayeHNEe NoKa3aTeis

58 Tekc | 68 Texc | 84 Tekc 105
TEKC
KonauimonHas auHeiiHas JI0THOCTh, TEKC 59,3 68,2 86,4 105
dakTryeckas TMHEHHAS INIOTHOCTD, TEKC 57,9 66,3 84,8 103,1
OTKIIOHEHHE KOHTUIIMOHHOH JIMHEHHOM +2.2 40,3 2.8 0.0
I0THOCTH, % (HE Goee)
£<03(b(bHuHeHT BapHaIyy 1o JMHEWHOW TUIOTHOCTH, 3.2 3.1 26 2.8
% (He 6oee)
VY aenbHas pa3pbiBHas Harpyska, cH/Tekc (He 153 16,1 17,5 16.3
MeHee)
KOC)(l)(bI/II_[I/IeH;F Bapualuu ) 21.0 18.1 173 16.9
10 pa3pbIBHOM Harpyske, % (He 6oee)
V mmmuenue, % 15 15 1,9 2,5
dakTHueckas BIaKHOCTb, % (He OoJiee) 6,43 6,07 6,98 7,0
I'pynma BO BO BO BO
Copt | I | |
B mpomecce rpeOHedecaHWs TPU  ONTUMAIBHOM  PEKAME PabOTHl  yBEIUYHIIACH

pacUIeNJICHHOCTh BOJIOKOH B TpeOCHHOM JieHTe M Oblia yjajieHa OoJiblllas 4acTh KOCTPBI U
COpPHBIX IIpUMECEH, 4TO MO3BOJIAET BbIPAOATBHIBATH OYECKOBYIO IMPSKY CpelHEH JIMHEHHON

IIJIOTHOCTHU BBICOKOI'O KQUCCTBA.
BBLIBOJ]

[IpoBeneHs! UccIeOBaHMS BIMSHUS MTapaMeTpOB padOThl HOBOW rpeOHedYecaqTbHON MaIluHbI
PB 133 ¢upmbr «N. Schlumberger CIE» Ha mpouecc rpeOHedecaHus JbHSIHOTO odeca. B
pe3yibTare 00pabOTKM TMOJIyUYEHHBIX SKCIEPUMEHTAIBHBIX JAaHHBIX OIpPEesIeH ONTUMAJIbHBINA
pexuM paboThI, MO3BOJISIIONINHN MTOTYyYaTh TPEOCHHYIO JICHTY BBICOKOT'O Ka4eCTBA C HAUMEHBIIIUM
noKa3aresaeM 3aKOCTPEHHOCTH U MUHHUMAJIbHBIM KOJIMYECTBOM OTXOJIOB.
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