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of river ship’s work and sea-and-river-going ship’s work may be entail with calculation of ship’s squat. In proceeding
on shallow water ships have draught’s increasing, river ships have draught’s increasing on stern more. It’s offer to
loading ships with calculation of additional squat to during of proceeding the ship have not trim. This article contain
methodology for determination of additional cargo’s quantity for loading in bow’s hold with purpose to sail on even
keel. The article contain simple formula for calculation of additional cargo’s quantity.narauk
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B crarbe npejyiaraeTcst HOBBIH NEPBUYHBIN MPeoOpa3oBaTe/lb MArHUTHOTO MOTOKA B JIEKTPOTEXHUYECKOI CTaH TPH ee
WCTIBITaHMSIX. JIaHHBIN TIepBUYHBIN PpeoOpa3oBaTelh HHTETPUPOBAH ¢ HAMArHUYHBAIOLICH YacTHIO U SIBISIETCS] HAKIIATHBIM, YTO
o0ecreunBaeT BbICOKYIO CKOPOCTb M3MEPEHMI XapaKTepPHCTHK CTaii — 10 15 ¢. Ha ocHOBaHMHM JJTaHHOTO TIEPBUYHOIO MPEod-
Ppa3soBarernst pean30BaH MPHOOp, 00SCIICUHBAIOIINI M3MEPEHNe MATHUTHBIX XapaKTePHCTHK Ha TIEPEMEHHOM TOKE BIUIOTH JI0
MarHUTHOTO HACBIIEHUs UCIIBITYeMOH oOnacT obpasua. [Tprbop IOMOIHUTENIBHO CONEPIKUT: NMEePBHYHBINA MpeoOpa3oBareb
HANpPsDKEHHOCTH MAarHATHOTO TIOJIST, TEHEPAaTOp CHHYCONIAIEHOTO HAMPSDKEHMSI ¢ PETyINpyeMOi YacTOTOH, YCHINTEIb TIepeMEeH-
HOTO HaNpsDKeHNsl, OJIOK M3MEPEHHMsI AMEKTPHUECKUX CUTHAJIOB C JIATYUKOB, IEPCOHAIBHBII KOMITBIOTEp C MPOrPaMMHBIM 00e-
criedenreM. Pa3paboranHoe nporpaMMHOe 0OecTieueH e MO3BOJIIET 3a/1aBaTh PEXKIM MepeMar HIIHBAHIS, CHUMATh 3aBICHMOCTD
MarHUTHOI MHIYKIMH OT HANPsDKEHHOCTH MarHUTHOTO OIS B BUJE TMHAMMYECKOH KPUBOI HAMArHNUMBAHMS M OTIPEIETISTh MO
HIM HauOoee HH(OPMATHUBHEIE ITapaMeTphl 00pasIia: MaKCHMATBHYO TH((epeHIMAIBHYIO MarHUTHYO POHHIIAEMOCTh M MaK-
CHUMaJIbHYI0 MATHUTHYO HHAYKIMIO. OTIMUNTENbHON 0COOCHHOCTBEO MPHOOPA SIBISETCSt BOSMOXKHOCTB IPOBEICHUST U3MEPEHHH
Ha 00pasIax Mporu3BOIBHON GopMBI 1 pasMepoB. [ Iprnbop peamizoBan Ha OTKpBITOH U1atdopme kommannu National Instruments i
MOJKET OBITh MCIIOJIB30BaH KaK B COCTABE CHCTEM YITPABICHHUs TEXHONIOTMYECKIM MPOLIECCOM ITPOU3BOJICTBA AIEKTPOTEXHUIECKUX
W3IEINHH, TaK 1 TIPHU TIPOBENICHNH JTA00PATOPHBIX HcnbITaHni. [IprMeHeHne pa3paboTaHHOTO MPrOOpa MO3BOIIAT B 3HAYUTEITHHOM
CTEIEeHH YBEITMIUTH CKOPOCTD BBITIOIHEHNST M3MEPUTETBHBIX ONePAL|i P COXPAHEHNH BBICOKOI TOYHOCTH.
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The paper proposes new primary sensor of magnetic flux in the electrical steel sheet at her trial. This sensor is integrated
with the magnetizing portion and overlaid to provide a high speed measurements of steel — up to 15 s. On the basis of the
primary converter implemented device provides a measurement of the magnetic characteristics of the AC magnetic saturation
up to the test of the sample. The device further comprises: a transducer of the magnetic field, a sinusoidal voltage with a
variable frequency, variable voltage amplifier, the unit of measurement of electrical signals from the sensors to the personal
computer interface software. The developed software allows you to set the mode of magnetization reversal, we measured
the magnetic flux density of the magnetic field in the form of the dynamic of the magnetization curve and identify them on
the most informative parameters of the sample: the maximum differential permeability, and a maximum magnetic induction.
Distinctive feature of the device is the ability to carry out measurements on samples of arbitrary shape and size. The device
is implemented on an open platform company National Instruments and can be used in the process control of production of
electrical products, and for laboratory research. Application of the developed tool will allow a significant degree to increase
the speed of the measurement operation while maintaining high accuracy.
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PaGota mocesmmena pa3paboTKe anropuTMa MPOTHO3HUPOBAHMS AWATHOCTHYECKHX MAPAMETPOB AIEKTPOTEXHUUE-
CKUX KOMILJIEKCOB IVIaBHBIX IIPHUBOIOB MOIIHBIX 9KCKAaBaTOPOB. 3aBUCUMOCTb TEXHUUECKOI'O COCTOSIHUSI AIEKTPOTEXHU-
YECKOTO KOMILIEKCa SKCKAaBaTOpa OT TOPHO-TEOTOTHIECKHX, KIIMMATHIECKHUX YCIOBUH SKCINTyaTalliy, PEXUMOB PabOThI
M KauyeCTBa TEXHUYECKOTO OOCITY)KMBAHUs 3HAYMTEIBHO YBEINUMBAIOT TPYIOEMKOCTh Pa3pabOTKH CTPYKTYPHOU MOIEIH
xomruiekca. Kpome Toro, pazpaboTka CTpyKTypHOIH MOAENH TpeOyeT HalIudHs NpeaBapuTeIbHON NHGOPMAIMT O TIPHUH-
[MIaxX U MeXaHM3Max (YHKIMOHHUPOBAHMS KOMIUIEKCA JUIsl KaXKJOTro SKCKaBaTopa B OT/EIBHOCTH U JUIS BCEro Iapka
9KCKaBaToOpoOB B 1eNIOM. [103TOMy mpearaeTcst B KaueCTBE OCHOBHOTO MOIXO/A MCIIOIb30BaTh (DYHKI[MOHATBHOE MOJIE-
JupoBaHue. B aToM ciyuae, 37eKTPOTeXHUYECKUH KOMIIIEKC MOXKET OBITh IPE/CTABICH B BU/E ()yHKIIMOHAIBLHON JTUHA-
MHYECKOH CHCTEMBI, (DYHKIIHOHHUPYIOIIEH B TPOCTPAHCTBE CBOMX JHArHOCTHUECKUX MapaMeTpoB. OIEHUTh TEXHUIECKOe
COCTOSIHME CHCTEMBI B Oy/lyIlieM MOKHO C ITOMOIIBI0 IPOTHO3MPOBAHUS €€ OTACNBHBIX JHArHOCTHYECKHX I1apaMeTpOB.
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B YCJIOBUAX HEONPEACIICHHOCTU I/ICXOI[HOf/'I HH(bOpMaLIHPI JUCKPETHBIC TUArHOCTUYECKUE CUTHAJIBI MOTYT OBITH CIipor-
HO3HUPOBAHbBI € IIOMOIIBIO aBTOPEIrPECCUOHHBIX METOLOB. HpI/IMCHCHI/IC ABTOPETrPECCHOHHBIX METOAOB IIPOTrHO3MPOBAHUS
TMO3BOJIACT BApbHUPOBATH KOJIMICCTBO HH(bOpMaLIHOHHLIX IIPU3HAKOB B 3aBUCUMOCTHU OT eseH n 3a1a4 CUCTEMbI TCXHUYEC-
CKOM TMarHOCTHUKH. KpOMC TOr0, HaMH IPEJI0KEHA METOAUKA ITPOTrHO3UPOBAHUA JUCKPETHBIX NTUATHOCTUICCKUX CUTHA-
JIOB Ha OCHOBaHWHU MPOTHO3UPOBAHUSA UX KOMIIOHCHT PAa3JIOKCHUA. HpI/I 9TOM KOMITOHEHTBI Pa3jIOKECHUA UMCIOT 3aJIaHHbIC
CBOﬁCTBa, YTO 3HAYUTEIILHO 00JIerdaer HaCTpOﬁKy MpEAUKTOpPa U YBEINYNUBACT TOYHOCTDL IIPOTrHO3UPOBAHUS.
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The work is devoted to the question of forecasting algorithm development of electrotechnikal complexes (ETC)
diagnostic parameters of main drives powerful draglines. Dependence of technical condition ETC dragline on mining and
climatic operating conditions, operating ranges and quality of service lead to laboriousness increasing of development
structured model of ETC. Moreover, development of structured model demands information about principles and
mechanisms of ETC operating of each dragline and of whole draglines’ park. We offer to use for ETC modeling method
which is based on functional principles. According to this way ETC can be exposed as a dynamical system, which operates
in its diagnostic signals space. We can predict ETC technical condition in the future by its discrete diagnostic parameters.
Discrete diagnostic signals can be forecast by autoregressive methods. Using these forecasting methods allows us to choose
required number of diagnostics signals and we don’t depend on any initial information. Moreover we offer the method of
forecasting discrete diagnostic signals, based on forecasting signals’ decomposition components. These components have
required properties, what makes training of predictors simpler and allows to increase prediction accuracy.

IPOTHO3UPOBAHHME OBPA30BAHUS OTJIOKEHMI COJIEN B HE®TSIHBIX CKBAXKTHAX
lanrapaesa JI.A., [leryxoB A.B.

®I'BOY BIIO «HarmonansHblii MUHEPATBHO-CBIPhEeBO# yHUBepeuTeT “TopHsblit”», Cankr-IletepOypr, Poccus
(199106, r. Cankr-IletepOypr, BacuibeBckuii 0cTpoB, 21 nunus, 1. 2), e-mail: l.shangaraeva@mail.ru

OTy10’)KEeHUE COJeid TIPH pa3pabOTKe U SKCINTyaTalllH 3aJIeKeld He(hTH — 3TO TOCTATOYHO CIIOKHBIA M MHOTO(MaKTOP-
HBI IpoIiecc, KOTOPBIN HanboJiee aKTUBHO MPOSIBIISIETCS Ha MO3THUX CTAAUSIX pa3paboTKH, KOr/ia pacTeT 0OBOJHEHHOCTh
MPOYKIMH JOOBIBAIOIINX CKBaknH. OOpa30BaHKe OTIOKEHHIA CONei MPHBOIUT K CHIDKCHHIO TPOIYKTUBHOCTH CKBAXKHUH,
NPEXIEBPEMEHHOMY BBIXOY U3 CTPOSI NTyOMHHOHACOCHOTO 000PY/I0BaHUsI, BHEIUIAHOBBIM TEKYIIUM M JOPOTOCTOSIIIMM
KalTTaJIbHBIM PEMOHTAM CKBAXKHH H, KaK CJIC/ICTBHE, 3HAYMTEIBHOMY YXYAIICHHIO TEXHHKO-OKOHOMHYECKNX TTOoKa3are-
neit He(Tera3o00BIBAIOIIMX NPEAIPHUATHIA. 1T MOHUTOPHHra M IPOTHO3UPOBAHUS OTIIOKEHHUI COJeil B CKBAKHHHOM
000py0BaHNN HEOOXOAMMO M3y4aTh JUHAMHUKY COCTaBa MOIYTHO JOOBIBAEMBIX BOA. B OTiIMYKE OT TPaANIIOHHOTO MO-
HHUTOPHHTA MPEIOKEHHAsE METO/IMKa Oa3upyeTcs Ha (MKCHPOBAHUN M3MEHEHHH KOHTPOJIMPYEMBIX MapaMeTPOB MOMyT-
HO#i BOZIBI, BKITFOUAs COZICPKAHNUE B HEl MOHOB Oapusi, U3MEHEHH IJIOTHOCTH U MUHEPAIN3aLUK BOJIBI, C 00s3aTeIbHBIM
0TOOpOM IPOO Ha aHAITM3 COCTaBa TBEPABIX B3BEIICHHBIX YACTHII.

PREDICTION OF SCALE IN OIL WELLS

Shangaraeva L.A., Petukhov A.V.

National mineral resources university «Miningy, Saint-Petersburg, Russia (199106, Saint-Petersburg, 21st line
V.0.,2), e-mail: l.shangaraeva@mail.ru

The accumulation of scale in the process of development and exploration of oil is complicated and multifactorial
process that most actively manifested in the later stages of development, when water cut in production wells increase.
Scale leads to lower productivity of wells, premature failure of the downhole equipment, unscheduled current and costly
capital repairs of wells and, as a consequence, significant deterioration of economic indicators of oil and gas production
enterprises. It is necessary to study the dynamics of the composition of way-produced waters for monitoring and prediction
of scale in the downhole equipment. The proposed method is based on committing changes to the controlled parameters of
the way-produced water, including the content of ions of barium, changes in density and salinity, with mandatory sampling
on the analysis of the composition of suspended solid particles unlike traditional monitoring.
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IpousBesieH aHANN3 BIMSHHS HEOJHOPOAHOCTH 3JIEKTPOIHEPreTHUECKUX CHCTEM Ha BO3HHKHOBEHHE KACKa/HBIX
aBapUiHBIX MporeccoB. [IpOM3BOANIOCH N3MEHEHHE HEOJHOPOAHOCTH IIAPaMETPOB MEKTPHUECKOI CXEeMbI CETH 10 OTHO-
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