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Coprbl KOHABIPFBLIAPAAFBI JKHITIKTI TYPJIEHAIprimTep: apTHIKIIBUIBIKTAPHI, TEXHOJIOTHSJIAPHI JKOHe
OHipylIiJIepiHe AHATUTHKAIBIK IIOJTY

Makanana OKAUTKTIK — TYpJACHAIPrilUTepiH  MalijanaHyFa  HETi3NeNreH  COPFhUIAPIBIH
ABTOMATTAHJBIPbIIFAH JJICKTP JKETEKTEPiHIH 3aMaHayW TEXHOJOTHSUIAPhIHA IIONYy JKACAaJFaH.
MyHpaii xKy#enepaiH HeTi3Ti apTHIKIIBUIBIKTAPEI: SHEPTUS THIMIUIITIH apTThIPY; COPFBUIAPIBIH
KYMBIC TIapaMeTpIIepiH Oackapy AQJIIri; ®a0 bIKThIH KbI3MET €Ty MEp3iMiH y3apTy; Naiaiany
IIBIFBIHIAPBIH  a3aliTy KapacThIPhUIAJbL. OHEPKAOCINTE JKOHE CANKBIHAATY XKYHeNepi CHSAKTHI
opTYpii camajapAa OKUUIIK TYPJICHIOIPTIINTEpiH TPaKTUKAIBIK KOJJaHyFa epeKiie Hazap
aymapeuinel.  JKymbicta Siemens, ABB, Danfoss, Schneider Electric skone T.06., Xuimik
TYPJICHAIPTIIITEPiHiH HeT13r1 OHAIpYLIIepiHe OapIblH epeKIIeNiKTepi MEH KOJIIaHy canaiapblH
OeJin KepceTe OTHIPHII Tanaay Kyprizinai. Conmai-ak, aBTOMaTTaHIBIPEUTFaH JIEKTP )KETEKTePiH
EHTI3YAIH TeXHUKAIBIK JXOHE AKOHOMUKAIBIK acCHeKTiIepi, COHBIH IMIiHAE YHEPrus YHEMIEY,
XKaOABIKTBI KOpFay »JKoHe 3aMaHayd Oackapy KyHenepiHe WHTerpauusuiay Macesenepi
KapacThIpbUIAbl. Makaia aBTOMAaTTaHABIPY, SHEPreTHKa >XOHE COPFBI JKyHenepiH jxkolaiay
CaJlachIHAaFsl MaMaHIApFa, COHIAH-aK OHEPKOCINTIK >KAOIBIKTHIH THIMIUTITIH apTTHIPYABIH
3aMaHayU TeXHOJIOTHSJIAPbIHA KbI3BIFYIIBUIBIK TAHBITKAHIAPFA apHAIIFaH.

Tytiin co30ep: XWUTKTIK TYPJICHIIPTIIITEpP, COPFBUIAP, ACHHXPOHIBI JJICKTP KO3FAJITKBIIIEI,
sHeprus THimMautiri, Siemens, ABB, Schneider Electric, Danfoss.

Kipicne

Kazipri yakpiTTa OacKapbUIaThlH 3JIEKTP JKETEKTEpiHIH OachlM KOMIILTr acHHXPOHIBl 3JEKTP
KO3FaNTKBIIITaphl MEH JKHITIKTI TYpACHIIprimuTepi Heri3iHAe KypbUlaJbl, MYHJA >KUUTIKTI TYpJCHAIpTimi
cp130a OOHMBIHIIIA OPBIHIANAIBI OACKAPBITMANTEIH TY3ETKII - aBTOHOM/IBI OacKapbUTaTHIH KEPHEY HHBEPTOPHI;
SFHH, aNJBIMEH >KENiHIH JIEKTP YHEPruschl TYPaKThl TOKKAa aifHamajpl, COAaH KeHiH MHBEPTOp ailHbIMAJbI
XKHUUTIKTET] yII (ha3aibl SJIEKTP TOTBIH Kacalabl.

JKHiTIKTI TYpICHIIPTIIITEpiH aCHHXPOHIBI 3JICKTP KO3FAITKBIIIBIHAA YKACAIFaH JJICKTP XKETEeTi VIiH
peTTeyII KYPHUTFBI PEeTiH/e Maiifanany Ke3iHae ambuIaThlH MYMKIiHAIKTep mekci3. Kasipri 3aMaHFbl 2JIeKTp
KETEriH JaMbITYbIH HEri3ri TeHICHUUSIApBIHBIH Oipi OHBI SHEPreTHKAIBIK pecypcTapAbl YHEMIEY
MaKcaThIHJIa TTafiaiaHny OOJIBIT Ta0bUTAAbl. ANWTA KETY KepeK, KUK TYPICHIIPTilITEPiH PETTENCTIH JIEKTP
JKETeT1 peTiHAe Maimadany MEXaHW3MHIH »XYMBIC JKaFqaiibiHa OaiTaHBICTRI KYHWEHIH IapaMeTpiepiH
aBTOMATTHI TYPAE ©3TePTy apKbUIbl ©3iHIH apTHIKIIBUILIKTAPBIH TYABIPAAbl )KOHE €H YIKEH dcepre >KYMbIC
Karaalnapel KUl e3repir, e3repy MIEKTepi )KEeTKITIKTI KeH OONFaH Ke3/e Kol JKeTKi3ineai. Perrenerin anektp
JKETer1 Kyheci MeXaHW3MHIH KaKEeTT1 )KYMBIC XKarJaiiapbiHa OaiTaHbICTHI pEeTTey MapaMeTpliepiH OpHATyFa
MYMKIHJIK OEpeTiH KETKUIKTI CceHiMal OaFgapiaMaliblK JKacakTamachl 0ap MHKPOKOHTPOJUICPMEH
Oackapbuianbl. OcblFaH OalIaHBICTBI PETTENETIH 3JEKTP JKETETiHIH KOJAAHBUTY asChl TEK J>KOFaphl
TEXHOJIOTHSUIBIK cajaiapa FaHa eMec, COHBIMEH KaTap OCHI YaKbITKa AeHiH aCHHXPOH/IBI KO3FAITKBINIBI Oap,
KBICKa TYHBIKTATFaH POTOPHI Oap KapamaibIM PEeTTEIMEHTIH 3JIEKTp JKeTeri IOCTYPIi Typle KOJIaHBUFaH
XKepieple N KOJNTAHbIC aschl KeHeWinm Kenemi. Byn perre TeXHONOTHSIIBIK MiHIETTEepIi MHHHUMAIIBI
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IIBIFBIHIAPMEH IENTyTe MYMKIHIIK OepeTiH KOIIaHBICTAFbI JJIEKTP )KeTEKTEePiHIH YHEPTeTHKAIBIK THIMIUTITIH
apTTHIPY MaHBI3/IbI OOJIBIT OTHIP.

Coprbuiap 3J1eKTp SHEPTUACHIHBIH €H KOIl TYThIHYIIbLIApHI 00JIbIN TaObia el by KOHABIPFBLIap OapIIBIK
cajaiapaa KeH TapajFaH jKOHE HETi3Tl TeXHOJIOTHSUIIBIK KOHE KOCAIKGI (YHKITMSIApAbl opbiHAainel. Kazipri
yaKpITTa COPFBI arperaTTapbIHBIH KYMBIC PEKHMIEPIH PETTEey HETi3iHEH peTTeyIn OeKiTy apMaTypachIHBIH
KOMETiMeH — BICBIpMajap *oHe T.0. (Ipoccenbliey) KeTeK KO3FAITKBIIIBIHBIH TYPAKThl JKbIIIAMABIFBIMEH
KYy3ere acolpbliafbl. bydl KOCBIMIIA THAPABIMKAIBIK KeAepriiepAi »KeHyre OailaHbICTBl peTTeyIi
3NIEMEHTTepAE KyaTThIH aWTapibIKTail >KOFalyblHa oKedeli. MyHmail IMIBIFBIHAAPABIH MeJIIepi MIBIFBIC
napaMeTpJIepiH KBICBIM MeH Oepyal peTTey TepeHIiriHe OaiylaHbICTHI )KOHE MEXaHU3M TYTHIHATHIH KyaTThIH
50% >keTyl MyMKiH. ABTOMaTTaHIBIPBUIFAaH JIEKTP JKETETiHiH Ka3ipri namMy AeHreii 0ackapy (yHKUMSUIAPbIH
COPFBI arperaTTapbIHBIH 3JICKTP JKETEriHe TIKeled Oepyre ’kKoHe KOPCETUINeH MIBIFRIHAAPARI O0IapIpMayFa
MYMKIHTIK Oepemi. OUTKeHI COpFhIIap, JKEIACTKIMITEp, YPJIETImTep KoHe T.0. op Typii Kesmep OOMBIHINA
OHEPKACINTe TYTHIHBUIATHIH 3JIEKTP 3HEprHsichHbIH 20-35% Kypailnpl, COpFBl MEXaHU3MAEPIH PEeTTEeNeTiH
KETEeK JKyielepiHe aybICTBIPY OHEPKOCINTEri PHeprus YHEeMIIEy CasCaThIHBIH MaHBI3AbI OaFrbITHl OOJBIT
TabbuTamel [1].

CyMeH xabIpIKTay JKyieciHe XKHUUTIK TYpICHIIPrilTepiH eHrizy, OipiHIIiAeH, «3JIEKTP KO3FaITKBIIIbI-
KOPEKTEH I PTilll COPFBI - Ipocceib KiIanaHbh )KyHeciMeH CallbICTRIPFaH/Ia, )KUTIKIIEH OacKapblIaThIH SJIEKTP
JKETEKTEPIiHIH >KOFapbl SKOHOMHUKAJBIK THIMAUINiHE OalIaHBICTBI, MYHIA OIEpaToOpyiap CYIBl PETTEYAi
KOJIMEH >kyprizeni. EkiHmrineH, OyriHri KyHi )kaHa peTTeJIeTiH MIEKTp KETEKTEPiH eHTi3y Ke3iHe OanamMa KOK.

Copfbl KOHABIPFBUIAPHl  YIIIH KUUTIK TYPJACHOIPrilITepiH NaiganaHyJslH OipkaTtap MaHBI3IbI
apTHIKIIBUIBIKTAPEI Oap:

1) sHEpPTUS THIMIUIITI: XHUUTIK TYPICHOIPTIIITEPi COPFBI KO3FAITKBIIIBIHBIH alHATY KBUIIAMIBIFBIH
CYWBIKTHIKTBIH aFbIMIarbl KaXETTUIIriHE Kapal perTeyre MYMKiHAIK Oepeli XoHe D3JEKTpP KyaTbhlH
aifTapiblKTail yHEMACH 1, ocipece )KYMbIC LMK Ke31HJe KYKTeMeJep e3repeTiH Kyhenepae;

2) ®aOOBIKTHIH KBI3MET €Ty MEp3iMiH y3apTy: KHUUNK TYPJICHIIPTIMTEpiMEH KamMTaMmachl3 ETLITCH
PETTEJNETIH iCKe KOCY K9oHE TOKTAaTy COPFbI MEH OHBIH Kypam/iac OeIiKTepiHeri MeXaHUKaIbIK JKYKTeMenep i
azaifTazpl, TO3yAbI a3aliTa bl )KOHE JKaOJbIKTHIH KbI3MET €Ty MEep3iMiH y3apTa/bl;

3) Gackapy IOJAIri: KHULIIK TYpASHAIPTIIITEP] KBICKIM MEH O0€py CHSIKTHI COPFBI TapaMeTPIIEPiH JaTipeK
peTTeyre MyMKiHAIK Oepei;

4) 11y MeH Iipifai a3aiTy: KO3FaITKBIIITHIH KbIIIAMABIFBIH OIpKENKi peTTey Aipii MeH LIyAbl a3aiTajpl,
Oys1 KYMbIC >KaFaiiblH JKaKcapTaabl JKOHE FHUMapaT KYpbUIBIMBIHA HeMece Oacka WH(PaKypbUIbIMFa
JKYKTEMEHI a3alTabl;

5) %aOAbIKTBl KOpFay: KONTEereH JKUUTK TYpJAeHIIprimTepi >XaOAbIKTBl KOpray (QYHKIMSICHIMEH
XKaOAbIKTaNFaH, COHBIH IIIiHAE IIaMajaH ThIC J>KYKTEMEAEH, KbI3BI KETYAEH >KoHe Oacka TeTeHIIe
JKarIaiaapIad KOpray, 3aKbIMIaHyIbIH aJlIbIH aJTyFa KOHE 1CTeH IIBIFY KayIliH a3aiTyra KOMeKTece;

6) HKeMAUTIK >koHe OeiiMaeny: XYMBIC MapaMeTpiepiH OHalk peTTey MYMKIHJII COPFBI KyHeciHe
¢u3MKaNBIK apajacyibl HeMece KOMIIOHEHTTEPJl aybICTHIPYIbl KaKET eTHECTEH ©3TepeTiH JKYMbIC
JKarmaimapsl MEH HaKThI TajanTapra OediMaenyre MyMKIHIIIK Oepeni;

7) maiiganaHy IIBIFBIHIAPBIHBIH TOMEHJIEYi: DJIEKTp SHEPTUACHIH TYTHIHYABIH TOMEHJACYIHE >KOHE
XKaOABIKTBIH Y3aK MEp3iMAUIITiHIH apTyblHa OaiJlaHBICTBI MHXEHEPJIK KYHeNepAiH >KalIbl NaiaaiaHy
IIBIFBIHAAPEI AUTAPITBIKTAH TOMeHaewH i [2].

JKHiTIKTIK  TYpISHIIPTIMTEpiH OHIIPYIIUIEpAiH OHIMAEepI €H TaHbIMad KoMMawsap Siemens
(Micromaster typnenaiprimrepi), ABB, Control Techniques, Schneider Electric (Altivar Typienaiprimrepi),
Danfoss >xone Lenze. Eypomanbik TypieHmiprimTepaiH TanbiMan eHaipyumiiepine VACON, elettronica
Santerno, Emotron xarangsl. AMepukaHAbIK TaHbIMan eHaipymriiepre General Electric xipemi. A3WsIIBIK
KoMmaHusuapabi imraae XKanouaeik Mitsubishi Electric, Omron, Hitachi, Toshiba, Fuji Electric, Kopei
xoHe TaiiBanb emnmepiniH LG Hyundai Electronics, Long Shenq Electronic, Delta electronics cHSKTBI
OHJIIpyIIIepIiH oHiMAepi TanbMa. JKuinik TypiaeHaiprimrepin Keitait exi e mbFapansl, COHBIMEH KaTtap
KBITAMIIBIK KUUTIK TYPACHIIPTIIITEepi KOpen KUK TYpIASHAIPTIMTepiHEH alfbIpMaITbIIBIFBI KOFAPBI CaIlaibl
emec. CoHfail — ak, >KUUTIKTI TYpIEHAIPTIITEpiH peceitnik eHmipyminepi 6ap: «Kombapko», «Becmepy,
«Opacuby», «BekTop» xoHe T.0.
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ooicmep men mamepuanoap

AHaNWTUKaNBIK TIONYy KeJeci Ke3eHIepAl KaMThabl: OipiHII Ke3eHle Ochl OarbiT OoibIHIIA
IepeKKe3aepre oaeOM IOy JKYPTi3iimi; eKiHII Ke3eHAe >KHUUIIKTI TYPIASHIIPTIIITepiH aBTOMATTaHIBIPY
CaJlaCBIH/IAFBl YpAICTEp MEH TpPEHATEp TajJaHAbl, VIIiHIII Ke3eHJIe JKUUIIKTI TYpJeHIiprimTepin
ABTOMATTaH/IBIPYIaFbl €H OHTAWJIBI YPAICTEP aHBIKTAIIEI.

Omron XUUTIK TYPICHIIPTIMTEPl JIEKTP KOFAITKBIIITAPHIH Callaibl 0acKapyFa apHaIFaH oJap HOJIIIK
JKBUTAAMIIBIKKA JCHiH TETiC PeTTeyl KOHE KbUIIaM LUK PeKUMACPIHAC NN KYMBIC ICTEYl JKOHE alllbIK
JKOHE TYHBIK Ti30eri O0ap Ke3 KelreH pexumaepe aifHaily MOMEHTIH 0acKapy MyMKIHIITIH KaMTaMachl3 eTel.
OMRON KuimK KeTeKTepl KbUIAAMIBIK [TE€H MOMEHT OOMBIHIIIA KaTaH TajanTapbl Oap ap3aH ky#enepmi
KypyFa apHaJFaH bIHFalijIbl Kol GYHKIUIIBI KypbuirbLIap. Varispeed cepusuibl Typienaiprimrep 0,1-gexn 300
kBT-ka neitinri Kyar nuana3zoneiHa ue. CoHpaii-ak, apHaiibl OarmapiaMalibIK jKacaKTama »oHEe KEHEHTY
TaKTaTapelHBIH KeH accoptuMeHTi (Devicenet, Profibus »xome T.6.) kerkizimemi [3]. Omron >Kuimik
TypaeHaiprimTepi 1-cyperTe KepceTiireH.

Cypert 1 - Omron uiniK TypJieHAiprimTepi

Hitachi 1979 xwmman Gactam >KHUIIK TYPASHAIPTIIITEPIH IIBIFAPAIbl KOHE OCHI CalIaHBIH OJIEMIIIK
KelOacbUIapbIHbIH  Oipi Oosbim  TaObuamel. Hitachi uinmik TypiaeHiprimTepi SJEKTp >KeNiJepiHiH
MYMKIHIKTEPiH XaJbIKapaJIbIK CTAHIAPTTap bl €CKEPE OTHIPHII jkacaiiibl. TypACHIIprilTep HHHOBAIUSUTBIK
KOMIIOHEHTTepAl mnaimamanaasl [ISPM  momymi, JKeTUImipiireH CEeHCOpPCHI3 BEKTOPIBIK Oackapy >KoHE
OHEPKACIITIK JKeNiiepre HHTEeTpauusIIayaslH kepemeT MyMKiaaikrepi Hitachi sxuimik TypreHmiprimrepin ke3-
KeJIreH JIEKTP KO3FANTKBIIITAPl MEH JKYHeNlepi YUIIH OHTaijIbl TaHaay kacailnpl. KaOIbIKThIH €H >KOFaphl
aKaylapra Te3IMILUIITI, 3IEKTp KO3FAITKBIIIBIH KOPFayIbIH CEHIM/II IeHTell 63 OHIIpiCiHIH KOFaphl carabl
KOMITOHEHTTepiMeH KamTamachI3 etiieni [4]. Hitachi xxuinix TypraenaiprimTepi 2-CypeTTe KOpCceTiireH.

e ———

Cyper 2 - Hitachi xwuinix Typaesaiprimrepi

Mitsubishi koMITaHUSACHIHBIH X)aNOHIBIK FR Uik TYpACHIIPTilTi, €H aJlIBIMEH, SHEPTUSHBI YHEMJICY i H
JKOFApBUIAYBIMEH KOHE JKaOJBIK OHIMIUITIHIH KOFaphUIaybIMEH epekmeneHeni [5]. Mitsubishi skuimik
TYpACHAIPTIIITEP] 3-CypeTTe KOpCeTire .
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Cyper 3 - Hitachi xwuiiik TypiaeHaiprimrepi

Mitsubishi »xwuinik Typienniprimrepiniy auana3onsl 0,2-nen 630 kBT-ka neiiHri KyaT Juana3oHbIH
KaMTHIBI )KOHE 9PTYPJIi 3JIEKTP KO3FANTKBIIITAPEIH OacKapy GyHKIUsIIaphl Oap TypieHAiprimTep iy OipHere
cepusiceiH Kamtuael: FR-S 500 (FR-S 520, FR-S 540), FR-E 500 ((FR-E 520, FR-E 540), FR-F 700 (FR-F
740, FR-F 746), FR-a 700 (FR-A720, FR-A 740, FR-A760). Mitsubishi xuidik TypaeHIiprimrepiHig
kerutiri 200% 1mamMaiaH ThIC )KYKTEYTe apHaJFaH [5].

Schneider Electric skuinik TypaeHaiprilTepi eH )KaHa TeXHOJIOTHSIIAPIBIH, KON (PYHKIIMOHAIBUIBIKTHIH
’KOHE ap3aH OaraHBIH apKACBIHJIA JIEKTP KO3FAITKBIITAPHIH OacKapy CallaChIHAAFbI Ke3-KeJITeH MiHIeTTepre
colikec Keneli )KoHe KOHBeHep jka0apIKTaphIH/Ia, KOTepY MEeXaHU3M/IEPl MEH TachIMallAay JKeJinepinnae, opay
MalllnHAJIAPBIHBIH )KETEKTEePiHIe, COPFBI CTAHLMUIAPBIHAA, JKENJETY XKOHE KOMITPECCOPIIBIK XKyienepae sKoHe
T.0. TypieHziprimTep KoH(Urypauusiiay j>koHe Oarmapiamaray OOWBIHIIA KeH MYMKIHIIKTepre ue, Oy
COHBIMEH KaTap KOCBIMIIIA MOIYJIBACPAl OPHATY MYMKIH/IT1 )KaOIBIKTHI KOJITAaHY asChIH OapbIHIIA KeHEHTyTe
MYMKiHIiK Oepeni [6]. ATV Altivar xuinik TypAaeHaiprimrepi 4-cypeTre KopceTiireH.

Cypet 4 - ATV Altivar xuiik TypJIeHaiprimrepi

Siemens Uik TYpJIEHAIPrilITEPiHAC XKENACTKIII TYpiHAETT (HeHTPU(YTAIBIK COPFBUIAP, XKEJACTKIIITED
xKoHe T.0.) HeMece TYpakThI (KOHBeWepIiep, aBTOMATTHI €CiK KETeKTepi koHe T.0.) KyKkTemeci 6ap aifHpIMaIIbI
TOK KO3FAITKBIIIITAPBIHBIH aifHATYbIH 0acKapy YIIiH KOJIIaHBUIATEIH MOAENbACPAIH KeH ayKbIMbI 0ap. AftHay
JKBUIIAMIBIFBl  ©3TEPETIH JKETEK KaKeT OONFaH Ke3[e CyMeH >KaOIbIKTay, >KBUIBITY, JKENAETy KOHE
KOHJMIIMOHEPJICY KOHABIPFhLIAphIHIA Moaebaep O0ap. Kelbip Moaenbaep KenaeTKin TypiHaeri KyKTeMeci
0ap TOMEH BOJIBTTHI afHBIMAIIBI TOK KO3FAITKBIIITAPBIHBIH aifHAITY KBUITAMIBIFBIH ©3re€PTY KOHE PETTey YIIiH
KOJIJaHbUIaAbl, MyHAa OacTanKel MOMEHT TIeH IIamMaJaH ThIC JKYKTEMEJCH KOpFay epekile MaHbI3abl [7].
Siemens KUK TYpICHAIPTiITEPi S-CypeTTE KOPCETUITEH.
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Cypert 5 - Siemens >XHiJiK TYpJIeHAIprimITepi

LENZE xwuinik Ttypnenziprimrepi SMD sxone SMV tunrtepinin cepusicbiMeH YcbIHBUIFaH. SMD
CepUsUTBI TYPJCHAIprimTep (CKansapiblk Oackapy) — 0.25-ten 22 kBrt-ka nmeiiinri Kyar nuana3OHBIHIAFbI
CTaHJAPTTHI ecenTep YIIH YHeMai memiMm. Lenze >KUUTIK TYpJIEHAIpPrinn TeK Heri3ri (yHKIUsUIapMeH
KaOIBPIKTaNFaH, COHIBIKTAH OHBIH KYHBI ToMeH. SMV cepusibl JKHITIK TYpIEHAIprimTepi (BEKTOPIBIK
Oackapy) — BIHFalIbl MEpPHETAKTaHBIH XOHE OipHelle CEeKyHATH alaThlH BIHFAWIbBl OarmapiamaiayablH
apkacslHIa 6ackapy oHait [8]. LENZE xwuinik TypiaeHaiprimTepi 6-CypeTTe KopceTiireH.

& s

Cyper 6 - LENZE xwuinik TypreHgiprimrepi

DOJeKTp PHEPrUsCHIH eHIIpyre, Oepyre >oHE TapaTyFa apHajJfaH d3JICKTp >KaOIBIKTapblH ©HAIpyre
MaMaHJaHJBIPbUIFaH XaJIbIKapaJblK SIEKTPOTEXHUKAJIBIK KOHIIEpH. KoMmaHus exi cepusuibl TOMEH BOJIBTTHI
ABB xwuinik typaeraiprimrepin mbrapansl. CompAC (KOMIOHEHTTIK JKETEKTep) — OHEPKACINTIH OapIbIK
callalapblHIa JKOHE KOMMYHAIABIK cajiajla Jkalmaid KojjaHyra apHairaH >keTekrep. ACS xuimik
typrenaiprimrepi (ACS550, ACS350, ACS150 sxoHe T.0.) peTTey camachbIHBIH >KOFaphl KOpPCETKIITepiH
Tajam eTeTiH KOChIMINaNap/aa KoJIAaHyFa apHaJIFaH ©HEPKACINTIK XKoHe JKyHenik jxerektep [9]. ABB xwuimix
TYPJACHAIPTIIITEPi 7-CypeTTe KOPCETUITEH.

Cypert 7 - ABB xwuinik Typaesaiprimrepi
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Danfoss koMIaHUSACBIHBIH OHAIPICTIK OaFaapiiaMachIiHAa )KUUTIK TYPACHIIPTriIITepiHiH OipHEIIe CepHUsIChl
Oap: ombeOar, >KalIbl OHEPKACINTIK >KOHE MaMaHIAHBIPBUIFaH, JKBUIBITY, JKEIIETy JKoHe ayaHbl Oamrtay
JKYHenepinze, Cy CeKTOpbIHIAAa KOoJIaHyFa apHanraH. JKUUTIK TypJieHAIprilTepiniH 0apiblK cepusiapbIHbIH
(YHKINMOHANBIFBI KyaT TYTHIHYbl OHTAMIaHIBIPAIbI, DJICKTP KOZFAITKBIIIBIH TOJIBIK KOPFaWbl )KoHE OYKiI
Ky#eHi Oakpurayra MyMmKiHIik Oepemi. Danfoss VLT Aqua xwminik Typaermiprimrepi (FC 202 xone T1.0.)
CyMeH XaOAbIKTay oHe cy Oypy kyienepinne, Danfoss VLT HVAC — XbUIbITY, KENAETY KOHE ayaHbl
Oamtay >kyienepiHme mnaimanmanyra apHaiFaH. bapmeik Danfoss >kuinmik TypieHAipriluTepiHAe apajbIK
Ti30eKTiH TOTBIH TericTeiTiH DC Tiz0erinae KipiKTipiIreH TapMOHHUKAIBIK Cy3ri 6ap. OCBHIHBIH apKachIHIIA
Danfoss >kuidik TypieHAIprimrepi >Kemiferi >KyKTeMeHi miekredt amazer [10]. Danfoss xwuistik
TYPJACHAIPTIIITEPi §-CypeTTe KOpCeTIITe .

Cypert 8 - Danfoss >xuinik TypJieHAiprimrepi

CUE Grundfos — Grundfos copfbutapblHBIH KeH ayKbIMBIHBIH aifHaTy JKHUITIH peTTeyre apHalFaH
KUK TYPACHAIPTIIITEPiHIH CepUACHL. JKHITIK TYpIASHAIPTIIITepi OPHATHUIFAH 3JIEKTP KO3FAITKBIIITAPHI Oap
copreutap Grundfos xommanusiceinaa «E-copreutap» gen aramagpl. Grundfos CUE xwuinik TypaesHmiprim
OHEPKACiI, KOMMYHAJIBIK IIAPyalbUIbIK, KAIANbIK )KoHE TYPMBICTBIK CYMEH KaOJbIKTay, Kopi3 jKoHE cyapy
CHSKTBI KOITEeTeH cayajiapia >XYMBIC ICTEHTIH COPFBI JKaOABIKTAphl YIIIH apHAibl kacayFaH. JKuimik
TYPACHAIPTIITEPIHIH OYJI CEPUACH YKcAC (PYHKITUSIIAPFA UE HKOHE JICKTP KO3FAITKBIIIBIHA SHAIPIITSH KUK
TypreHaiprimrepiMen xetkizeTin Grundfos E copreuiapeiMen apHaiibl naiinananymsl natepdeiicine ue [11].
CUE Grundfos xwuinik TypieHaiprimrepi 9-cyperre KopceTire .

Cypet 9 - CUE Grundfos xwuinik TypiaeHgiprimrepi

1993 xbuIpl KypburaH QUHIIK Vacon KOMIAHHWSICH aCHHXPOHBI KO3FAITKBIITAPABI 0acKapy YIIiH
JKUUTIK  TYpACHIIPrilTepiH  d3ipieyre, ©HAIpyre JKoHE eHri3yre MaMaHJaHFaH. Vacon KUK
TYpJACHAIPTIITEpiH KeH KyaT auana3oHbiHa (300 Br-tan 3 MBT-Ka neiiin) xone kepHeynepre (220B-tan
690B-ka neitin) yceiHansl. bacrankena kommanns SH cepusisl Typrnenaiprimrepi msirapapl, 2000 KbUTbI
xaHa OyslH — NX (NXL, NXS, NXP xone T.0.) Vacon xwuinik TypaeHmiprimrepi naina 6omasl [12]. Vacon
JKULUTIK TypaeHaiprimTepi 10-cyperte KepceTiireH.
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Cypert 10 - Vacon xuinik TypJieHaiprimrepi

Onrycrik KopesueiH LG Industrial Systems xommanusicel (LG xommnanusmap 1o0b1) — Kopesgarsr
OHEPKACIINTIK aBTOMATTaHILIPY KYpalaaphl HapbIFbIHBIH kembacibichl [13]. LG Industrial Systems xwuinik
TypaeHaiprimTepi 11-cyperTe KepceTireH.

Cyper 11 - Vacon xuiiix TypiaeHaiprimTepi

LG xwimik TtypaeHgiprimrepi (QyHKIHOHAIABUIBIKTBL, THIMIUTIKTI, OpHATy »>KoHE mainanaHy
BIHFAMIBUIBIFBIH  @XbIpaTanbl. LG Industrial Systems >xuinik TypieHmiprimTepi Keneci cepusiapMeH
yeurabiran: 1C-5, 1G-5A, is-5, IS-7, IP-5A, IE-5 xone T.6. [13].

ACHHXPOHIIBI alHBIMAIBI TOK KO3FaNTKbITaphiHa apHainraH IGBT Ttpamsucropnapeiagarsl Becrep
JKULUTIK TYPACHIIPTiN CeHIMILTIKTI, PYHKINOHAIABUIBIKTEIL, 3KOFapPhI )KYKTEME CBHIMBIMIBIIBIFBIH )KOHE TOMEH
Oaranbl OipikTipemi. Becrep kminmik TypieHmiprimrepi oH MoaenbiaeH Typansl: EI-7011 cepusutbl skaimmbl
OHEPKOCINITIK MakcaTTarbl Becmep »kuminmik TypaeHmiprimrepi, EI - P7002 cepusiier Becmep coprbr
typrenaiprinm, E3-8100 sxone EI-9011 BeKTOPINBIK THNTI KWiNIK TypieHAiprimrepi >koHe T.0. CoHbIMEH
karap, Becniep kommanusicel EI-8300 sxone EI-8001 marbin xwuinik Typnenaiprimrepin, EI-MINI kopmyccbi3
XKHULUTIK TypAeHaiprimTepid meirapanst [ 14]. Becnep sxuinik Typresaiprimrepi 12-cypeTTte KepceTiireH.
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Cypert 12 - Becnep xuinik TypaeHmiprimrepi

«Kombapko» kommanmsicel Combivario — Yaskawa (OKamonms) xome TECO (TaiiBann)
KOMITAaHFSUTAPBIMEH OipJiecin 93ipJIeHTeH oJIeMIIK CTaHAapTTapAaH KeM TYCHEHTIH >KOFaphl camaibl peceimk
JKUUTIK TypaeHgiprimTepin kacaiinel. CombiVario (CombiVario CV-7300EV, CombiVario CV-7200MA,
CombiVario CV-7200GS) wunBepropiapsl 200 Br-tam 300 xBt-ka neiiHri KyaTka ecenTelreH,
dbyHKIHMSITapABIH KeH KUBHTHIFBI 6ap [15]. CombiVario xuinik Typieraiprimrepi 13-cypeTTe KopceTiareH.

Cypert 13 - CombiVario xxuinik TypJieHaiprimrepi
3epmmey namuoicenepi

Coprbl KOHIBIPFBUIAPBIHIAAFB! KUUTIKTI TYPACHOIPTIIITEPre aHAIWTHUKAIBIK IOy HETI3iHAe Kejeci
HOTWXKeENep jkacayra 00Jas:

1. Dueprusi THiMAUTIN sK9He JKOHOMMKAJIBIK maiiga. Coprbl KOHIBIPFBUIAPBIHAA KHLIIK
TYPJACHAIPTIIITEpiH TNalAadaHy »HEPrusl THUIMIUINI TYPFBICBIHAH aWTapiIbIKTall  apTHIKIIBLUIBIKTApABI
kepceteni. COpFbl KO3FAITKBIIIBIHBIH aifHATY JKBUTIAMIBIFBIH CYHBIKTHIKTBIH aFbIMIAFbl KOKETTUTITIHE Kapai
peTTey AIIEKTP PHEPTUSCHIH TYTHIHY b aTapIbIKTal a3aliTyFa MyMKiHIIK Oepeni. by acipece skymbIc UK
Ke3iHJe JKYKTeMeNep e3repeTiH xyhenepae Oaiikamampl. JlocTypmi peTTey omicTepiHiH OpHBIHA KUK
TYPACHAIPTIMTEPiH €Hri3y (MBICANbI, IPOCCENbIey) KOCHIMIIA THAPABIMKAIBIK KeAepriiepai XKeHyTe
0aifTaHBICTHI KyaT MIBIFBIHBIH OONABIpMaliIsl. MyHIal MIBIFRIHIAD KyaT TYTHIHYABIH 50% - Ha ®KeTyl MYMKiH,
OyJ1 peTTeNeTiH JKeTeK KyHelepine aybICy bl SHEPTHAHBI YHEMACYIIH MaHBI3Ibl KaJlaMblHa alfHAJABIPA/IbI.

2. ’KabdabIKTHIH KbI3MeT €Ty Mep3iMiH y3apty. JKuiidik TypiaeHaiprimTepi KO3FaITKBIIITAPABIH TEric
1CKe KOCBUTYBIH JKOHE TOKTAYbIH KaMTaMachl3 eTelli, OYJI COpFhIIap MEH OJIapIbIH Kypamaac OemiKTepiHaeri
MeXaHUKaJIBIK KepHeynepi a3aiTaipl. by ;kaOIbIKTBIH TO3YbIH a3aiTyFa KOHE OHBIH KbI3MET €Ty MEp3iMiH
y3apryra okeneni. CoHbIMEH Kartap, Jipid MEH IIyIbl a3aiiTy KYMBIC aFAallapblH >KakcapTaabl jKoHE
WH(PPaKYPBUTBIMIBIK KYKTEMEH] a3aiTaIbl.

3. backapy maaairi :kone Geliimaeny. XKuinik TypaeHaiprimTepi coprbUIapbIH KBICHIM MEH CYHBIKTBIK
Oepy CHUSKTHI TapaMeTpJIepiH 9N peTTeyre MyMKIHIIK Oepemi. byn acipece cymeH kaOipIKTay kyhenepi
HEMeCe TEXHOJIOTHSUTBIK IPOTIECTEP CHSIKTRI OCIT1Ti Oip yKaFmaimapabl CaKTayabl KKET €TeTiH KyHeIep e oTe
MaHBI3TEL. JKYMBIC TapamMeTpiIepiH OHal peTTey MyMKIHIIITI COPFBI )KYHEIepiH GHU3UKAIBIK apaiacy/ bl HEMece
KOMIIOHEHTTEP/I1 ayBICTBIPYAbl KaXXeT €TIECTeH ©3repeTiH JKYMBIC JKarnailnapeiHa OeiliMaeyre MyMKIHAIK
Oepei.

4. KaoapIKThl KOpFay. KemrtereH >XWiNik TypJieHIIprimiTepi ImaMagaH THIC >KYKTEMEIEH, KBI3bII
KEeTyJICH XoHEe 0Oacka TeTEeHIe >aFjaiyiap/laH KOpFay CHSKThI JKaOIBIKTBI KOpFay MYMKiHJIKTepiMEH
xaOapIKTanFaH. Byn 3akeIMIaHyIbIH ajlIblH alyFa »OHE KaOABIKTBHIH ICTEH IIBIFYy KaymiH a3alTyFra
KeMeKTecei, OyJ1 OHBIH OepiKTiTiHe e OH acep eTei.

5. Ouaipyuriiep Mmen MonesbaepaiH keH TaHaaybl. Hapreikra Siemens, ABB, Schneider Electric,
Danfoss, Mitsubishi, Omron >xoHe OacKanapbl CUSKTHI KHUUTIK TYPJASHIIPTiITePiHIH KONTETeH OHAIpyIIiiIepi
6ap. OnapaplH 9pKaWCHICHl opTYpili (PyHKIMSIIAPBI MEH CHUNATTaManaphsl 0ap MOAENBAEPAiIH KEH CIEeKTPiH
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VCHIHAQABI, OYJI HAKTHI TallChIpMajap YIMiH OHTAIIBI MIENIiMII TaHIayFa MYMKIHIIK Oepemi. MpIcaibl,
Mitsubishi Typiermiprimrepi SHepTHIHB YHEMICY NiH KOFapbUIaybIMEeH epekieneneni, am Schneider Electric
eHIMZEP] Kol (YHKUUIIBI )K9HE KOJI XKeTiMAl OaraMeH TaHbMal, Omron TYpACHAIPrimTepi KbUTAaMIBIKTHI
OipKeNKi peTTeyre JKoHe MUKIIIK PeKUMIEPAE o7 KYMBIC icTeyre MyMKiHIIK Oeperi, am Hitachi skoraper
aKayJapra Te3IMIUTIK TTeH OHEPKICIITIK XKeIIepre HHTErpanusHbl YehiHaael. CorpIMeH KaTap «KomMobapkoy,
«Becniep», «Opacub» xoHe «BekTop» CHAKTBI peceilflik KOMIaHWsIap Ja XUUIIK TYpACHIIPrilITepiHiH
eHAipiciH Oencenai nampiTyaa. OmapIslH ©HIMICPl IEMAIK CTaHAApPTTapJaH KeM TYCIEHl oHe apTyp:i
cajanap ymriH 6ocekere KaOiIeTT menriMaep Ii YChIHAIBI.

6. Op TypJi caganapaa KoJaany. JKuinik TypiaeHIiprimTepi cyMeH KaOIbIKTay, KbUIBITY, JKEJIICTY,
ayaHbl Oanray, @HEpPKACIIITIK KOHBeHepiiep, KoTepy MeXaHU3MIepi koHe OacKalapblH KOCa alFaH/a, KeNTereH
cajanapia KOJJIaHbUIaAbl. By omapaslH oMOeOanThIFBIH KOHE OpPTYPIi JKYMBIC JKarJallapblHA KOFaphl
OeiiMIenyiH KepceTei.

Kuinik TypaeHIIprimTepin 3JeKTp XKETeKTepiH Oackapy »XyHelepiHe eHri3y »Heprus THIMIUIrH
apTTBIPYAAFbl JKOHE TaiiflaliaHy INBIFBIHAAPBIH a3alTynarsl MaHBI3ABI KajaMm Ooibin TaObuTambl. Auaiina,
allKbIH apTHIKIIBIIBIKTAPFa KapaMacTaH, Kenoip mekreysep 6ap. MbIicaibl, >KALTIK TYPACH I prilITepiHiH KyHbI
KOFapbl 0OJyBl MYMKiH, 9cipece KyaTThl KyHesiep YIIiH, Oy onappl HIaFblH KOCINOpBIHIApAa HeMece
Kap KbUIBIK PeCypCTaphl MEKTEYJI aiiMaKkTap/ia KeHiHEH eHTi3yre KeAepri 00Iybl MyMKIiH.

ConbIMeEH Karap, TYPJIACHIIPTIIITEpAiH camnachkl, ocipece Kpitaliga meFapbutaTeIHAAD, 9P TYPIi OOIyBI
MYMKIiH, OYJ1 )KETKI3YIIiJIep MEH MOJICIIbACPi MYKUAT TaHAayabl KakeT eTeii. « Kombapko» cuskTsl Peceiinik
eHZipymIinep 0acekere KabijeTTi mwemimMaepai YeplHa b1, OipaK olapJblH HapbIKTaFbl Yieci o1l e as.

JKanmel, cOpFeI KOHIBIPFRIIAPBIHIA XKOHE JIEKTP JKETEKTEPiH OacKapyIslH Oacka >KyHeaepiHe KHUTiK
TYPACHAIPTIMTEPiH Maiifaiany dHeprusl THIMIUTITIH apTThIpyFa, Naiiadady MIBIFBIHAAPBIH a3alTyFa KOHE
XaOABIKTBIH KbI3MET €Ty MEP3iMiH Y3apTyFa bIKIaJl eTeTiH epCIeKTHBAIBI OaFbIT OOJBIN Ta0bUIAABL. Anaiina,
COTTI €HTi3y YUIIH TEXHUKAIBIK >KOHE YKOHOMHUKANBIK aCTEKTiIepli eCKepy KaKeT, COHBIMEH KaTap HAaKThI
TayanTap MeH MaiJagany mapTTapblHa COMKeC KeNeTiH XKa0IbIKThI TaHIay KaXKeT.

Kopvimuinobt

JKuinix TypaeHaiprimrepine HeTi3AeNreH COPFhUTAPIBIH aBTOMATTAHABIPEUTFaH SJIEKTP )KETEKTEPi COPFBI
KyHenepiH OacKapyIblH SHEPTUs THIMIUIITIH, CCHIMILIITIH XOHE IONJITIH apTTRIPYABIH €H THIMII
memiMaepinia Oipi Oomeim TaObutansl. MyHmall TEXHOJOTHSUIAPABI €HTI3y SHEpPrusl TYTHIHYIBl endyip
TOMEHJIETIN KaHa KOWMaH, KaOIBIKThIH KbI3MET €Ty MEP3iMiH Y3apTy JKoHE TOTEHIIIE JKaFIaiIapAblH alIbH
ally apKbUIbI Naiianany MLIFBIHAAPBIH a3aiTyFa MYMKIHAIK Oepei.

3amaHayu TeXHOJOTUsUIAp MeH Iemimzaepre mony Siemens, ABB, Danfoss xone Schneider Electric
CUSIKTBI JKETEKIl OHIIPYIIUIEPIIH >KHUIIK TYPICHIIPTiIITepi COPFBI KYHENepiHiH e3repMeri >KYMBIC
JKaFJaiapblHa KOFapbl MKEMAUTITT MeH OeiiMIenyiH KaMTaMachl3 eTEeTiHIH KepceTTi. by ocipece cymeH
KaOAbIKTay, OHEPKACIIl J)KOHE CAJIKBIHIATY JKYHenepi CHAKTHI canajapia eTe MaHbI3Ibl, MyHa *aOJbIKThIH
napaMeTpIIepiH 19T PETTEY KakKeT.

JlereHMeH, aBTOMATTaHJIBIPBUIFAH AJIEKTP JKETEKTEPIH CHT13y >KaOJBIKThIH KOFaphl OacTamnkbl KYHBIH,
OUTIKTI MEePCOHANBIH KAKETTUIITIH KOHE KUOEPKAYINCi3miKTI KaMTaMachl3 €Tyl Koca aiFaHia, Oipkarap
TEXHUKANBIK JKOHE YKOHOMHKAIBIK KUBIHIBIKTAPABI KAMTU/IbI. JlereHMeH, SHepTusl IIBIFBIHBIH a3aliTy KOHE
CEHIMIITIKTI apTTBIPY CHUSAKTHI Y3aK MEP3iMIi apTHIKIIEUTBIKTAp MYHIAH WHBECTUITUSIIAP Bl aKTaIbl.

By cananbiy namy nepcriektuBanapsl 10T, jxacaHibl MHTEIUICKT KoHE O0JDKAMJIbI aHATUTUKA CUSKTHI
TUQPIABIK TEXHOIOTUSIIAPBL 0JIaH 9pi OipiKTipyMeH OaiaHbICThI, OYJI COPFBI KOHIBIPFHUIAPBIH OaCKapyAbIH
TOJIBIK aBTOHOMJIBI JKOHE ©31H-631 OKBITATHIH JKYHENIepiH KypyFa MyMKiHAIK Oepeni. MyHmail menriMaepi
€Hri3y THUIMIUTIKTI apTTbIpyFa FaHa eMeC, COHBIMEH KaTap OSHEprus YHEMIEY MEH OSKOJOTHSUIBLIBIKKA
KOWBLIATBIH TaJANTaPIbIH apTYhI XKaFJaiblHIa OHSPKACINITIH TYPAKThI JaMybIHA bIKIAJI €TCTiH 00IaIbI.

Hatioananvinean a0ebuemmep mizimi
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A. Cepuxbonatynsl, 3.A. bascunosa, T.U. Cusepckas, E.B. Kynatym, ©.E. bateipbex

YacToTHbIE NPeoOpa3oBaTe I B HACOCHBIX YCTAHOBKAX: AaHAJUTHYECKHUI 0030p NpEeUMYLIECTB,
TeXHOJIOTHii U MIPOU3BOAUTEIel

B cratee mpeacraBieH  0030p  COBPEMEHHBIX  TEXHOJIOTHMH  aBTOMAaTH3MPOBAHHBIX
3JIEKTPOTIPHBOJIOB HACOCOB, OCHOBAHHBIX HAa MCIOJB30BAaHWM YaCTOTHBIX IpeoOpazoBaTelieil.
OCHOBHBIMU TIPEUMYIIECTBAMU TaKHUX CHUCTEM SIBJISIFOTCS: MOBBILICHUE YHEProdPPEeKTUBHOCTH,
TOYHOCTb YNpaBIeHHS pa0dOYMMU MapaMeTpaMH HAacoCOB, NPOJJICHHE CPOKa CITy>KOBI
00OpY/IOBaHUSI W CHIDKEHHE OKCIUTyaTallHOHHBIX pacxomoB. Ocoboe BHHUMaHUE YJIENCHO
MPaKTUYECKOMY NPHUMEHEHHIO YacTOTHBIX MpeoOpa3oBaTeNield B MPOMBIIIICHHOCTH, BKIIIOYAs
TaKue 00JIaCTH, KaK CHCTEMBI OXJIaKAeHHsA. B paboTe mpoBeneH aHAIHM3 MPOIYKIMH BETYIIHX
MTPOM3BOINTENIEH YaCTOTHBIX MpeoOpaszoBareneil, Takux kak Siemens, ABB, Danfoss, Schneider
Electric m npyrux, c BbIIeNIeHHEM HX OCOOCHHOCTEH W oOjacTell NpuUMEHeHHs. Tarke
paccMOTpeHBl TEXHUYECKHE M 3KOHOMHYECKHE AacleKThl BHEAPEHWS aBTOMAaTH3WPOBAHHBIX
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3JIEKTPOTIPHUBOJIOB, BKITIOYAsI BOIIPOCH YHEPTOCOESPEIKEHNS, 3aIMUTHI 000PYIOBAHUS U HHTETPAITUH
B COBpPEMEHHBIE CHUCTEeMBbI yrpanieHus. CTaThsl NpeHa3HAYCHA JUIS CIICIHAIMCTOB B O0JIACTH
ABTOMATH3AIlMK, DHEPTETUKU M TMPOCKTUPOBAHUS HACOCHBIX CHUCTEM, a TaKkKe I TeX, KTO
WHTEPECyeTCs] COBPEMEHHBIMH TEXHOJIOTHSIMU TOBBIMICHHST 3()(HEKTHBHOCTH MPOMBIILICHHOTO
000pyIOBaHU.

Kouegvle cnosa: 4acTOTHBIE TNMPEOOpPA30OBATENH, HACOCHI, ACUHXPOHHBIA 3JIEKTPOJIBUTATEID,
sHeproaddexTrBHOCTH, Siemens, ABB, Schneider Electric, Danfoss.

A. Serikbolatuly, Z.A. Bayasilova, T.I. Siverskaya, Y.V. Kuntush, A.Y. Batyrbek

Frequency converters in pumping systems: an analytical review of advantages, technologies, and
manufacturers

The article provides an overview of modern technologies for automated pump drives based on the
use of frequency converters. The main advantages of such systems include: improved energy
efficiency, precise control of pump operating parameters, extended equipment lifespan, and
reduced operational costs. Special attention is given to the practical application of frequency
converters in industry, including areas such as cooling systems. The work analyzes products from
leading frequency converter manufacturers, such as Siemens, ABB, Danfoss, Schneider Electric,
and others, highlighting their features and areas of application. Technical and economic aspects of
implementing automated drives are also discussed, including energy saving, equipment protection,
and integration into modern control systems. The article is intended for specialists in automation,
energy, and pump system design, as well as for those interested in modern technologies for
improving the efficiency of industrial equipment.

Keywords: frequency converters, pumps, induction motor, energy efficiency, Siemens, ABB,
Schneider Electric, Danfoss.
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