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The paper provides an overview of possible ways to increase the reliability of systems, an auto-MATIC control

of electric submersible pumps.

Tenpenuun x «dnekTpuduKanum» raszo-
typounnoro nsurarens (['T), myrém 3ameHBI
TUAPABIMYECKUX U MTHEBMATUYECKUX CUCTEM Ha
ANIEKTpUYECKHe, TPeOYIOT pemieHUsT BOIPOCOB
oOecrieueHUs 3aJaHHOTO YPOBHS HAAEKHOCTH
CUCTEMBI aBTOMAaTUYECKOTO yIpaBJICHUS
(CAY).

Ha craguu paspabotku CAY [10IKHBI
OBITH BBISIBIICHBI «CJTA0BIC» 3BEHbBSI M ITPOBEICHBI
KOPPEKTUPYIOIINE MEpPOIPUSATUS IO IMOBbILIE-
HUIO UX HAJIEKHOCTH.

OCHOBHBIMU MYTSIMU MOBBIIIECHUS HAJIEXK-
HocTH CAY 1IpH NPOEKTUPOBAHUY SIBIISIIOTCS !
YMEHBIIEHUE CIO0XHOCTHU M KOJUYECTBa
3JIEMEHTOB CUCTEMBI,

- pe3epBHpOBaHUE U IyOIMpOBAaHHE, dIe-
MEHTOB U KaHaJIOB yIPABJICHUS.
KOHCTPYKTUBHBIC PEIICHUS 11 MUHUMU-
3alMH BIMSIHYS BHEIIHUX (DAKTOPOB HA DJIEMEH-
Thl (BUOpaIMK, BHICOKHE U HU3KHE TEMIIepaTy-
pBI, BJIara, YucToTa pabouei KUAKOCTH U JP.);
MIPUMEHEHNE HOBBIX MAaTEpPUAJIOB,;

- UCTOJIb30BaHHWE OOPTOBBIX MaTeMaTh4e-

ckux mojener nurateneir (BMMJI) B cocraBe
CAYITH,
OIICHKAa TEXHUYECKOTO COCTOSIHUS, BKIIIO-
yasi TeKyLIUWA KOHTpPOJIb, JIUAarHOCTUPOBAHUE U
MIPOTHO3MPOBAHUE HEHCIPABHOCTEH U OTKA30B
I'TH u CAY.

B pabote OCBELIEHBI BOIIPOCHI
MPUMEHEHUSI PETyIUPYEMbIX DIIEKTPUUECKUX
MPUBOJIOB TOIUIMBHBIX M MAaCISHBIX HACOCOB,
KOTOPbIE€ TMO3BOJIAT OTKA3aTbCA OT CIOXHBIX
TUAPOMEXaHUYECKUX YCTPOUCTB aBTOMATHKH,
coJiepKaliux OOJbIIOE KOJUYECTBO 3JIEMEHTOB
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(MPEM3UOHHBIX  Tap), YYBCTBUTEIBHBIX
YHCTOTE paboyeil >KUIKOCTH.

[IpumMeHeHne NBYXCTYNEHYATOM CHUCTEMBI
C TOCJIEIOBATEIbHBIM PACIOJOKEHUEM 3JIEK-
TPONPUBOIHBIX TOIUIMBHBIX HACOCOB HU3KOTO U
BBICOKOI'O JIABJICHUS MO3BOJMUT IMPU OTKAa3€ JItO-
00ro M3 HACOCOB OOECIEYUTh MX B3anMMoO3ame-
HAEMOCTb B OIIPEACICHHOM JUANa30HE PEXKU-
MOB (Hanpumep, Kpehcepckuil Mmonér U mocaju-
ka) [1].

OnHuM U3 CpelcTB MOJACpKAHUSA HA 3a-
JTAHHOM YpOBHE HAJEXHOCTU YIPaBJICHUS JIBU-
rareiasaMu sBiasgercs bMMJL miis KoMIIeHCalluu
OTKAa30B JIaTYMKOB, MYTE€M 3aMEHbl MOKa3aHUI
OTKAa3aBIIMX JAaTYMKOB H3MEPSEMBIX MapaMerT-
pPOB ABUTATeNd JAHHBIMU pacuéra C MOMOILIbIO
BMM/I [2].

Jns moBblLIeHUsT HAAEKHOCTH BJIEKTPO-
MPHUBOJIa TPUMEHSETCs AyOIupoBaHHe 0OMOTOK
AIIEKTPOABHUTATENS B Kakaou ¢ase. Ha ucnbita-
TENLHOM CTeHIe kommanuu Hispano-Suiza yc-
MEIIHO MPOLIET UCIBITAHUS TOIUIMBHBIM JIBYX-
CTYNEHYAThIil Hacoc, Uil MpUBOAAa KOTOPOIO
UCIIOJIb30BaJICs TPEX(a3HBIN BEHTUIILHBIN AJIEK-
TPOABUTATENb C MOCTOSHHBIMA MarHuTaMu Ha
poTtope U IyOnupoBaHHEM OOMOTOK B KaxAOi
¢daze. MOLTHOCTH 3MEKTPOJBUTATENS COCTABIISI-
er 100 kBr. Tlpu oTkaze omHOl U3 OOMOTOK
MOIIIHOCTh 3JIEKTPOJBUTATENS] YMEHBIIAETCS 10
70 kBT, KOTOpO#l AOCTATOYHO AJS MPOJOJIKE-
HUs B3j1éTa camoieta [3].

PaGoTbl Bemymux aBUAABUTATEIECTPOU-
TEJbHBIX KOMIIAHUM MHUpa MO TPUMEHEHUIO
anekTpuueckux texHonoruii B CAY u I'T/] nHa-
MpaBJI€Hbl HA CHWXKEHHE MAaccChl, MOBBIIICHUE
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HaAEKHOCTH U yBEIMYEHHE pecypca auekTpo- Tensd B cocrae CAY I'T/] nns nosslieHus OT-
IIPUBOJHBIX YCTPOMCTB. Ka30yCTOMYMBOCTH M KayecTBa YIIPABIICHUS.
Tpynet HUAM Ne 1346. Cuctemsbl aBTOMaTHYe-
CKOI'O YIPAaBJICHUS AaBUALlMOHHBIMHU Ta30Typ-
1. T'ynmuenko A.W., 'ypesua O.C. Metoasl  GuunbiMu asuratenamu / Iog pea. O.C. Type-
obecrieueHns HAAEKHOCTH CHUCTEM TOILUIMBONH- gyya. - M.: TOPYC [TPECC, 2010. 264 c. C.
TaHUA C  DJICKTPONPUMBOAHBIMHU  HAacocamMu. §81-89.
COOpHHK TE3MCOB JIOKJIA0B BCEPOCCUHCKOM 3. Besnard J.P., Biais F., Martinez M. Elec-
HAY4YHO-TEXHMYECKON KoH(epenumu «ABua- trical rotating machines and power electronics
neurarenu XXI Bexa». -M.: [IMAM, 2015. 1133 for new aircraft equipment systems. 25 Interna-
c. C. 856. tional congress of aeronautical sciences, 2006.
2. Tonbbepr @./1., I'ypesuu O.C., IleryxoB
A.A. BoproBasi MaTeMaTH4yecKast MOJI€Ib JIBUra-
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DEVELOPMENT OF EMISSIONS REDUCTION METHODS OF A BIPHASE CRYOGENIC PRODUCT AT
THE POWER INSTALLATION TEST

Shishkov V.A. (Togliatty, Russian Federation)

Technological processes and levels of losses of a cryogenic product in a complete cycle from the moment of his
delivery before termination test of power installation are certainly situated at its operational development. The purpose
is to decrease the cost of test realization. Tasks on minimization and use of losses of a cryogenic product are put at re-
alization of tests. Has been developed algorithms and techniques to define losses of a cryogenic product in various
technological processes which allow to optimize realization of power installation test. On the basis of the developed
techniques, the accounts are executed and the relative losses of a cryogenic product are certainly depending on used
thermal isolation of cryogenic pipelines and fixture, initial and final temperature of system of submission, pressure of a
cryogenic product during cooling, material of pipelines and kind of a cryogenic product (hydrogen, nitrogen, oxygen).
Has been offered methods and technical decisions on to decrease and use emissions of cryogenic product, depending on
their charges, in technological processes at realization of tests of power installations. Has been given the recommenda-
tions for parameters to decrease losses of a cryogenic product and conditions at realization of technological operation
of pipelines cooling, units of the stand and power installation at its test. The work is intended to the designers and tech-
nologists of test stations.

AKTYyaJIbHOCTH PadoThI ObUIM CcO3JaHbl HCIBITATEIbHBIE CTeHabl. Ho
DHEepreTUYecKnii KpU3uc, MOPOXKIAEHHBIA CTEHABl HE HMEIOT JOCTAaTOYHOW MpopabOTKH
OBICTPBIM POCTOM IMPOU3BOJICTBEHHBIX MOIIHO- BCEX cHCTEeM. [lo3TOMY BO3HHKIM OOJbINNE
CTe W CHIDKEHHEM 3amacoB MPUPOJHBIX 00-  pacxoAbl KPUOTEHHOTO MPOJYKTAa, CBSI3aHHBIE C
raTcTB OPraHMYEeCKHX COCIUHEHHH Ha OCHOBE BBIOpOcOM B atMocdepy a3oTa, reiwus, BOJIOpo-
HedTH, TpeOyeT yCKOpEHHs TeMIOB 10 pa3pa- Ja u meTaHa [2, 3].
00TKe, WUCTBITAHUSAM, JIOBOJIKE M BBOAY B JKC- [ToTepu KpHOTE€HHOTO MPOAYKTA MPH MPO-
TUTyaTallMi0 DHEPTeTUYECKUX YCTAaHOBOK, pabo- BEJCHHH HCIBITAaHUNA YHEPreTHYECKON YCTaHOB-
TAIOUIUX Ha MEPCIEKTUBHBIX TOIUMBaX. ONHU- KU MPU TPAHCIOPTUPOBKE KPHOTCHHOTO IIPO-
MU U3 MEPCHEKTUBHBIX TOIUIUB SBISIOTCS JKUI- AYKTa OT 3aBOJIa MPOU3BOIUTEINS 10 XPAHUIHUIIA
kil Bogopoa [1] ¥ CKWKEHHBIH MpUpOAHBIA  HcmbiTarenbHoro crega — 0,7...0,9%; mpu
ra3. Jiisi MCIBITAaHMI SHEPTeTUYECKUX YCTaHO- CIIMBE KPHOTCHHOTO IMPOJIYKTa W3 TPAHCIIOPT-
BOK M MX TOTUIMBO-PETYJIMPYIOIICH ammaparypbl  HbIX EMKOCTEH B EMKOCTH XpaHIJIUIIA HAa CTCH-
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