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AHoTaniss. Hasedeno ancopummu pobomu cunosoco 6J0Ky ma diazpamu Hanpyau 8
pedxcumi  OujaoH020 pesepcyB8anHs eneKmponpuood 6 CUCmemax pe2yibo8aHO20
ACUHXPOHHO20 eleKMPONpU8ood 3 NPUCMpOAMU NAABH020 nycKy cepii SSW.

Mema 0ocnidxcenHsa — uuenHs pobomu CUN08020 MUPUCMOPHO20 OIOKY NPUCIPOIO
cepii SSW6 npu nnasnomy peeepcy8anHi aCUHXPOHHO20 0BUSYHA.

AHaniz Mummesux sHauenb Hanpy2 HaniBNPOBIOHUKOB020 CUNO0B020 DJIOKY NPUCMPOIO
NJIABHO20 NYCKY NPOBOOUBCS HA OCHOBI NOJIONCEHb Meopii eneKmponpusood i Cuiosoi
e1eKMPOHIKU A OCYULOSPAM.

Ocobusicnio ACUHXPOHHUX OBULYHIB 3 KOPOMKO3AMKHEHUM POMOPOM NPU NPIMOMY
NYCKY € GelUKUL NYCKOBUU cmpym, sakut 8 3,5...8 pazie Oinvuiuil 3a HOMIHAILHUL, Ma
NYCKOBUUL MOMeHm, Kpamuicmeb skoeo csaeae 1,4...2,2. Heobxionicms obmedicerHs.
NYCKOBO2O CMPYMY BUKIUKAHA NPUYUHAMU eNeKMPULHO20 | MEeXAHIYHO20 XapaKkmepy.

Y b6invuwocmi sunaokie namazaromvcs peanizy8amu Kepy8auHs KPYmMHUM MOMEHMOM
abo cmpymom enekmpoosuyHa. /s ybo2o, GUKOPUCIOBYIOUU NPUCMPIU NIABHO20 NYCK)
SSW, nposoounu nnasuy 3miny umanpyeu Ha cmamopi O8ueyHda. Y yux npucmposix
nepedbauena @QYHKYisi AK Keposanoz20 NYcKy, mMAaK 1 Kepo8aH020 eNeKmpUuiHo20
2aNIbMYBAHHS eNeKMPOOBUSYHA, SIKE YACMO BGUHUKAE NPU 3YNUHYL eleKmponpusood,
ocobauso npu 1o2o pesepcysanui. Heobxione ynosiibHeHHs O00csA2aIU NAAGHUM
SHUNCEHHAM HANpY2u NPOMs2oM 3a0aH020 NPOMIHCKY 4AcC) .

s pesepcysannsi 6 cucmemax Kepy8awHs eNeKmponpu8oooM 3 NPUCPOSMU
NJIABHO20 NYCKY He0OXiOHI 08a 308HIUHI KOHMAKMOPU.

Lugposi cucmemu na mikponpoyecopi 00380JA10Mb 0OCUMb SHYYKO Kepyeamu
npoyecom pobomu NPUCMpoOr ma peanizosyeamu Oazamo 000amKosux @yHKyiu i
3axucmie.

KawuoBi caoBa: npucmpoi nnasnozo nycky, peeepc, nepexionuili npouec,
HanienpoeiOHUKOGL nepemeoproeayi Hanpyzu, oiazpamu HAnpyzu, el1eKmpuuHe
2QIbMYBAHHA ACUHXPOHHO20 €1eKMPOnPUeooa
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AKTyaJIbHiCTB. Y  CydYaCHHUX pEryJbOBaHUX EJICKTPONPUBOAAX IIUPOKO
BUKOPHCTOBYIOTHCSI TIPUCTPOI TUIABHOTO TYCKY, Hampukia, cepii SSW6 [1]. Texuiuni
XapaKTePUCTUKU TIPHUCTPOIB, SKI HABOAATHCS B KATAJIOTOBHX JAaHUX, JAIOTh Mallo
1HdOopMaIlii Tpo poOOTY EIEKTPOIPHUBO/IA B IEPEXITHUX PEKUMAX, OCOOJIUBO MPHU peBepcCi
eJIEKTpOINpUBOa. Y poOoTi [2] po3risiHyTO 0COOIMBOCTI TAa BAPIAHTH AJITOPUTMIB CIIOCOOY
pEBEPCYBAHHS 3 MPUCTPOEM TIIIABHOTO MYCKY.

AHaji3 OCTaHHIX TOCTIDKECHb 1 MyOmikaiiii. OcoONMMBICTIO aCHHXPOHHUX JBUTYHIB 3
KOPOTKO3aMKHEHUM POTOPOM IIPH MIPSMOMY TTYCKY € BEJIMKHUU MTyCKOBUH CTPYM, SIKUM B
3,5...8 pa3iB OUIbIIMI 32 HOMIHAJIbHUH, Ta MYCKOBUII MOMEHT, KPATHICTh SIKOTO CATa€
1,4...2,2. HeoOximHiCTh OOMEXEHHS IYCKOBOTO CTPyMYy BHUKIHMKaHAa MPUYUHAMU
EJICKTPUYHOTO 1 MEXaHIYHOTO XapaKTepy.

[IpyurHaMu €NEKTPUYHOTO XapaKkTepy MOXKYTb OyTH:

- 3MCHIICHHS MOIITOBXIB CTPyMy B MEpeXi Y JAEIKUX BUIAIKaX HEOOXITHO
oOMexXyBaTH MYCKOBHH CTPyM MOTY>KHUX JBHUTYHIB 7O JOIYCTUMOIO MJIs MEpexi
KUBJICHHS;

- 3MEHUIEHHS eJIEKTPOAMHAMIUHHUX 3yCUJIb B OOMOTKaX JBUTYHA.

Merta 10 catilzkeHHSI — BUBUEHHS pOOOTH CUIIOBOrO THPUCTOPHOTO OJIOKY MPUCTPOIO
cepii SSW6 npu niaBHOMY peBepCyBaHH1 ACHHXPOHHOT'O JBUTYHA.

Marepiaau i MeToau 10 CTiTKeHHsI. AHAIII3 MUTTEBUX 3HAYEHb HAIPYT 1 CTPYMIB
HaIBIPOBITHUKOBOTO CHUJIOBOTO OJIOKY MPUCTPOIO IUIABHOTO MYCKY MPOBOJUBCS Ha
OCHOBI TMOJIOKEHB TEOPIi EICKTPOIPHUBO/IA 1 CUIIOBOI EJICKTPOHIKH Ta OCITUJIOTPAM.

Pe3yabTaTn gociaigxeHb Ta iX 00roBopeHHsl. 3aJIeKHICTh KYyTOBOI IIBUJKOCTI
ACMHXPOHHOTO JIBUTYHA BiJ HANpPYIru >KUBJICHHS HENiHI{HA. ToMy MiaBHUN MycK 3
KOHTpPOJIEM HApOCTaHHS IIBUIKOCTI 4Yepe3 CKIAOHICTh peaii3allii HHUHI He
BUKOPUCTOBYEThCS. Y OUIBIIOCTI BUMAAKIB HaMararmThCs pealli3yBaTH KepyBaHHS
KPYTHUM MOMEHTOM 200 CTPYMOM €JIeKTPOIBUrYHA. J1Ji IbOTO B MPOIIEC] MYCKY IJIaBHO
3MIHIOIOTh HAIlpyTry Ha CTaToOpl JBUTYHA. 3 PO3BUTKOM HAIIBIPOBITHUKOBOI TEXHIKH 1
3/ICIIEBJICHHSIM HAIIBIPOBIIHUKOBUX MPUJIAMIB OCTaHHIA crmocid0 HaOyBae MIIMPOKOI
peaniaiii B MPUCTPOSX MIaBHOro mycky Tumy SSW, B sikux mnependayeHa (QyHKIis

KEpOBAHOTO €JIEKTPUYHOTO raJIbMyBaHHS €JIEKTPOABUrYHA. YacTo BUHHKA€E HEOOXITHICTh
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KEpOBAHOT'0 YIIOBUIbHEHHS 3yITUHKU €JEKTPOIPUBOAA, OCOOIMBO MIPU MOTr0 peBEpCBaHHI.

HeoOxigHOTrO yIMOBUTBHEHHSI JOCSTAIOTh IUJIABHUM 3HUXKCHHSM HANPYTH MPOTSATOM
3a/IaHOTO TTPOMDKKY 4acy.

Jig 3a0e3neueH st poOOTH €IEKTPONPUBO/IA 3 PEBEPCYBAHHIM B CXEMY KEpyBaHHS 3

MPUCTPOSIMU IJIABHOTO ITYCKY BBOJATH JIBA 30BHIIIHIX KOHTakTOpu KM1 1 KM?2 (puc. 1).

Konrtaktop KM npaitoe npu npsMoMy oOepTaHHI B IBUTYHHOMY pexumi, KM2 —y
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Puc. 1. Cxema BMUKaHHSI PUCTPOIO MJIaBHOTO mycky SSW-06
AJ1s1 poOOTH €JIeKTPONPHBO/IA 3 IVIABHUM IaJIbMYBAHHAM i peBepCyBaHHAM

KepyBaHHS KOTYIIKaMU KOHTAaKTOPIB BIOYBAETHCS 32 KOMaHIaMU MIKpOIpoLiecopa
npuctpoto masHoro nycky AU yepes kontaktu pesie KV11KV2. [Ticns ninaBHoro mycky,
Yl peBepCyBaHHS IBUTYHA O0BIAHUN KOHTakTOp KM3 G10Ky€e TUPUCTOPHI CHUIIOB1 K041
MPUCTPOIO IJIABHOTO MTYCKY, 3aBJISIKU YOMY 30UIBIITYETHCS peCypc poOOTH THPHUCTOPIB Ta
3MEHIIYIOThCSI BTpaTU €HEPTIi B CUJIIOBOMY KOJIL.

ANTOpUTMH IIPOIIECY PEBEPCYBAHHS OpPraHi3oBaHo Tak. [Ipu mycky enekTpoBUryHa B

NpsMOMY PEXHUMI 00epTaHHS BMHUKaeTbcsd KoHTakTop KM 1 mimaBHO 30UTbLIyeETHCS
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Hampyra Ha 3aTHCKayax €JeKTPOABUIYHA 10 HOMIHAJIbHOI BEIMYMHU. [[BUTYH TJIaBHO
PO3TaHsIETHCS 10 HOMIHAJBbHOI MBUAKOCTL. OOBimHUI KoHTakTOp KM3 010KyI0 CHIIOBI

TUPUCTOPHI IMEPETBOPIOBaYi HANIpyru (puc. 2).

Myck

KMZ npaywe
Loy _‘| s

KMT npaywe 7c

Lmapm
2/IbMLBOHHS
TIPOMUBMUK GHHSM

Puc. 2. [liarpama nojavi HANPyru Npy CHpamiOBAHHI KEPYIOYHUX NepeMUKAYiB
B Pe:KMMI IVIABHOTO pPeBepPCYBAHHSA

[Ipu peBepcyBaHHI €JIEKTPOJBUTYHA 3a KOMAHJOK MIKPOIMPOIECOpa MPUCTPOIO
miaaBHoro nycky Bumukaerbcsi peine KV1 1 Bmukaerscsi KV2. Konraktop Kl
BUMHKAETHCS, & BMUKAEeThCs K2, kMl 3MiHIOE TOPAIOK YepryBaHHS (a3 HAa JBUTYHI.
Hampyra xuBieHHsS OBUTyHA IJIaBHO 30UIBIIYETH 1O HOMIHAIbHOI. Takum 4YUHOM
BiIOyBa€ThCs MJIaBHA 3yNMHUHKA, a MOTIM IJIABHUU PEBEPC 0 HOMIHAJIBLHOTO 3HAYCHHH,
micias 4oro oOBigHUN KoHTakTop KM3 O0Kyr0 CHIIOBI THPHUCTOPHI MEpPETBOpIOBaUl
HarpyTu. Y MOJAIbIIOMY PEBEPCYBaHHSI €IEKTPOIBUTYHA TPOBOIUTHCS AHAJIOTTIHO.

[TepeBaramu criocoOy raabMyBaHHs TPOTUBMUKAHHSIM /PEBEPCYBAHHSM €:

- BUCOKA €()eKTUBHICTb JUIsl LIBUIAKO1 3yIIMHKU MEXaHI3MIB, UM iX peBEpCYUYBaHHS, 3
BEJINKUM MOMEHTOM I1HEpILI;
- MOXJIUBICTh PETYJIOBATH MYCKOBUH 1 FaJIbMIBHUM MOMEHTH.

Hemomik - a5 peBepcyBaHHs HEOOXIIHI IBa 30BHIITHI CHJIOB1 KOHTAKTOPH.
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BucHoBKH i nepcneKTUBH.
1. Jlns peBepcyBaHHS B CHCTEMaxX KEpyBaHHS €JICKTPOIPHUBOJOM 3 MPUCTPOSIMHU
MJIABHOTO MYCKY HEOOXIiH1 JIBa JOJAATKOB1 30BHIIITHI KOHTAKTOPH.
2. IludpoBi cucreMr Ha MIKPOTPOIIECOP] TO3BOJISIOTH JIOCUTh THYYKO KE€pPyBaTH

MPOIECOM POOOTH MPHUCTPOIO Ta PeaIi3oByBaTH 0arato H0AATKOBUX (PYHKIIIN 1 3aXUCTIB
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OPERATION OF AN ELECTRIC DRIVE WITH A SOFT START DEVICE OF
THE SSW SERIES WITH SMOOTH BRAKING AND SMOOTH REVERSING
I. Golodnyi, A. Toropov, A. Sanchenko

Abstract. The paper presents the algorithms of the power unit operation and voltage
diagrams in the mode of economical reversal of the electric drive in the systems of
adjustable asynchronous electric drive with soft starters of the SSW series.

The purpose of the study is to study the operation of the power thyristor unit of the
SSWG6 series device during the reversal of the asynchronous motor.

The analysis of instantaneous values of voltages and currents of the semiconductor
power unit of the soft starter was carried out based on the provisions of the theory of
electric drives, power electronics and oscillograms.

A feature of asynchronous motors with a squirrel-cage rotor during direct starting is
a large starting current, whichis 3.5...8 times greater than the nominal one, and a starting
torque, the multiplicity of which reaches 1.4...2.2. The need to limit the starting current is
caused by electrical and mechanical reasons.

In most cases, they try to implement control of the torque or current of the electric
motor. For this purpose, using the SSW soft starter, a smooth change in voltage on the
motor stator was made. These devices provide for both a controlled start and a controlled
electric braking function of the electric motor, which occurs when the electric drive stops,
especially when it is reversing. The required slowdown was achieved by smoothly
reducing the voltage over a specified period of time.
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For reversing in electric drive control systems with soft starters, two external
contactors are required.

Digital systems on a microprocessor allow for sufficiently flexible control of the
device operation process and the implementation of many additional functions and
protections.

Key words: soft starters, reversal, transient process, semiconductor voltage
converters, voltage diagrams, electric braking of an asynchronous electric drive
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