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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
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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
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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.
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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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Results

It were revealed main factors affecting the
results of measuring the quality and quantity
of oil. The need for continuous measurement
of free gas is confirmed. Measurement
technique based on radioisotope radiation
and main results of laboratory tests are
described.

Conclusions

1. Radioisotope method is very effective and
provides a measuring of free gas in oil flow,
which has a great influence on the accuracy
of measurements.

2. Radioisotope measuring system provides
a measurement of the actual component
composition of oil and its quantity. This
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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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