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BBEJAEHHUE

B muciunnuue «CpencrBa KOMMYTALMU JIEKTPUYECKOW SJHEPTUN» B COOTBETCTBUU
C y4eOHBIM IJIAaHOM MOATOTOBKH aKaJIeMUYECKUX OaKaJaBpOB MO HAMPABICHUIO
13.03.02 «DnekTpo3HepreTuka U 3JICKTPOTEXHUKA» (TMpodmib «DIEKTPOCHAOKEHUE)
MPEeTyCMOTPEHO B IIECTOM CEMECTPE BBINIOJHEHHE KOHTPOJIBHO—KYPCOBOM paboThI, KO-
TOpast ABJISIETCSA HAYMHAKOLIMM ATallOM U3yYE€HUS JUCUUILIAHBIL.

BrinonHenre KypcoBoil pabOThl pacIUpsieT KPYyro3op CTYAEHTa, MPUYYaeT €ro K
CaMOCTOSITeNILHON paboTe ¢ yueOHOM U CIPABOYHOMN JIMTEPATYPOH, K KPUTHUECKON OLICH-
K€ IMapaMEeTPOB M XAPAKTEPUCTUK DJIEKTPUUECKUX M DJIEKTPOHHBIX ammnaparoB, MO3BO-
JSIOIIUX CHENATh MPAaBWIbHBIA BHIOOP CPEACTB KOMMYTAIIMU 3JIEKTPUUYECKON IHEPTUU B
3aBUCUMOCTH OT MPEIbSABISEMbIX K HUM TEXHUYECKUX U IKOHOMHYECKUX TPEOOBAaHUIA, a
TaK)K€ YCJIOBHM MX IKCILTYyaTaLMH.

B anp0ome maHbl TEXHMYECKUE 33/1aHUS 0 BBIOOPY M pacuéTy 3JIEKTPUUECKHUX arl-
[apaToB YIPABJIEHUS W 3aILUTHI 3JEKTPONPHUBOJOB KPAHOBBIX MEXAHU3MOB C 3JIEKTPO-
JBUTATEJSIMU IEPEMEHHOIO U MOCTOSIHHOIO TOKA € Pa3JIMYHBIMU CUCTEMAaMHU YITPaBICHUS
Y IMANla30HOM PETYJIMPOBAHUS CKOPOCTH MTPUMEHUTENBHO K PA3HBIM THUIIAM KPAHOB M yC-
JIOBUSIM UX 3KCIUTyaTallUu.

JIJist TOHOLIEHHON pa3pabOTKU KypCOBOM pabOThI ClieyeT JOMOJHUTEIBHO H3Y-
YUTh CIELHUANBHYIO JUTEPATypy IO 33JlaHHOM TEMATUKE, a TAKKE O3HAKOMUTHCS C OIIbI-
TOM pabOThl COOTBETCTBYIOIIMX YCTAHOBOK HAa IIPOMBIIICHHBIX MPEIIPUITHSIX.

KypcoBas pabota BbinosiHsAeTCsI 1 0hOpPMIISIETCSI B COOTBETCTBUM C METOJIMYECKHU-
MH yKa3aHHUSIMHU, pa3paO0TaHHBIMU Ha Kadeape.

B anb0ome 3amanuii Ha MPOEKTUPOBAHKE MPUBEIEHA COOTBETCTBYIOIIAS CIIPaBOY-
Hasi JIUTEepaTypa, KOTOPYIO HEOOXOJAMMO HCIOJb30BaTh MPH BBITOJIHEHUH KYypPCOBOTO
IIPOEKTUPOBAHHSI.



MHUHOBPHAYKH POCCHH
OI'HOY BO Tynl'y
UBTC um. B.I1 I'pszesa
Kageopa “Inexmposnepeemura

3aoanue

na KKP no oucyuniune «Cpeocmea KOMMymayuu 31eKmpuieckoil IHepzuu
Hanpaenenue noocomoexu: 13.03.02 «dnexmposnepeemura u 31eKmpomexHuxKa»

Cmyoenm K00 epynna

1. Tema 1.5: “Bulboop u pacuém nekmpuueckux annapamos ynpasieHus u 3auiumol 21eKmponpusooa aemo-
kpana KC-4561".

2. Cpox npedocmasnenus K 3auume * 7 20 e

3. Hexoonble oannvle 011 nPOeKmMupoeanus.
3.1. I'pyzonodvemnocms 16 m.
3.2. Ucmoynuk numarnusi — 2eHepamop CUHXPOHHBLI MpPEX@azHoco moxka mowHocmoio 37,5 kBm, nanpsice-
Hue 400 B unu enewnsisi cemv 21eKmMpPOCHAOINCEHUSL.
3.3. Poo moxa — nepemennulii mok nanpsiceruem 380 B u wacmomoii 50 I'y.
3.4. Texnuueckas xapaxmepucmuxa 91eKmpoogueameineti Mexauumos Kpamd.
3.4.1. Dnexmpodsucamensv epy3060ii 1€6€0KU — ACUHXPOHHDBIU C PA3HBIM POMOPOM MUNA
MTF 411-8, 380 B, 50 I'y, Py = 15 kBm, nyg = 710 o6/mun, Iyc = 42 A, cospy = 0,67,
=081, Iyp =48 A, Up = 206 B, My = 569 H-m, Jp = 0,537 2 -0’ .
3.4.2. Dnexmpoodgueament noOvEMA COOMBEMCMBEHHO 2peligheproll 1eb6E0KU U cmpenbl — ACUHXPOHHBLIL
¢ gpasnvim pomopom muna MTF 311-8, Py = 7,5 kBm, 380 B, 50 I'y,
ny = 695 o6/mun, Iyc =228 A, cospy = 0,68, ny = 0,73, Iyp =21 A, Up =245 B,
M,y =265 H-m.
3.4.3. Dnexmpoodsuecamenv spaujeHus Kpaha — ACUHXPOHHbLE C PA3HBIM POMOPOM MUNA
MTF 111-6, 380 B, 50 I'y, Py = 3,5 kBm, ny = 895 o6/mun, Iyc = 10,4 A, cospy = 0,73, ny =
0.7, Iyp. = 15 A, Up = 167 B, My = 85 H-m, Jp = 0,049 k2 - 11’ .

3.5. Peotcum pabomvl — nosmopHo-kpamxospemenusii, [1B = 40 %.

3.6. Buowl 3auumoi 31eKmMponpusoda — MAaKCUMAIbHO-MOKO8As (NPU KOPOMKUX 3AMbIKAHUAX U Nepespy3Kax),
HYJe8as 3auuma (npu HeOONyCMUMOM CHUICEHUU UL UCYE3HOBEHUU HANPSJICEHUs), KOHeUHAs 3auuma (8
COUeManul ¢ KOHEUHbIMU BLIKTIOYAMEIMU,).

3.7. Oxpysicarowas cpeda — HOPMATbHAS.

3.8. Cucmema ynpagnenus — Ky1auKo8blli KOHMPOJLIEp.

3.9. Jluanason pe2yiuposanust CKOpoCcmu Huxice HOMUHaIbHou 2,5: 1.

4. Cooeporcanue noscnumenbHol 3aNUCKU.

4.1. Bseoerue.

4.2. Texnonozuueckoe HA3HaAUeHUE NPOMBIULIEHHOU YCNAHOBKYU (MEXAHU3MA), KpamKoe onucauwue eé KOHCM-
PYKYUU, KUHEMAMUYECKOU CXeMbl U Pexcuma pabomoi.

4.3. Tpebosanus, npedvsgriemvie K IAEKMPONPUsody, cxeme YnpagieHuss u 3aujumol.

4.4. lpunyunuanvras s1eKmMpuvecKas cxema 31eKmponpugood YCmaHo8KuU.

4.5. BvlOop snekmpuyeckux annapamos KOMMYymayuu, YnpasieHus u 3auumol 21eKmponpuood.

4.7. 3axntouenue.

4.8. Jlumepamypa.

5. Ilepeuens zpagpuueckozo mamepuana: odowull U0 AGMOKPAHA C PACHONOICEHUEM INEKMPOoOOPYO0sanusl,

KUHEeMAMu4ecKue cxembl MEXAHU3MO8, NPUHYUNUATbHASL DJIEKIMPUYECKAst cXxemMa dAeKMmponpueood (neKmpo-

060pyodosanus), cneyupurayus Ha MeKmpuiecKue annapamal.

Pyxosooumenv pabomsi B.C. Kocvipuxun
00YeHm, KaHO. MEXH. HAYK (noonuce, dama)

“«“ 2

(noonucw) (0ama)

3adanue npumsn K UCHOTHEHUIO




1.1 Daexrponpusoa kpana KC-4561 (K-162)

Kpan KC-4561 rpyzonoabemMHoCThIO 16T cMOHTHpOBaH Ha maccu aBToMoOmis KpA3-257K,
OCHAILIEH OCHOBHOM CTpeso JuinHOM 10 M, yIMHEHHBIMU ¢ IOMOIIbIO CEKIUI cTpenamu oT 14 1o
22 M, C T'yCbKOM JUIMHOM 5 M, BCTIOMOTATENbHBIM KPIOKOM, OalTHei W KproKOBOU TofBecKoi. Kpan
criocoOeH mepeaBurarbes ¢ rpy3om 4,4 T Ha OCHOBHOM cTpesie ¥ 1,5 T Ha YANUHEHHOH cTpene AJu-
Hoil 18 wm. IlepenBumxeHne kpaHa cO CMEHHBIM pabO4yuM 00OpYHOBAaHHEM II0 CTPOMUTEIbHOM
TTONIAIKE pa3penmaercs co CKopocThio 10 5 km/4. [Ipu aTOM cTpena momkHa ObITh OMyIIIeHa U pac-
TOJIOKEHA BJIOJIb TPOAOJIBHON OCH MALIMHBI HAJ NONEPEYHON OAIKOM 3aJHUX BBIHOCHBIX OIOP.
[Ipu mepenBmxkeHnu KpaHa ¢ OalmeHHO-CTPETOBBIM 000pyA0BaHHEM OAIIHA J0KHA HAXOJUTHCS
B BEPTUKAJIHLHOM TOJOXEHHH, a CTPENa JOJKHA ObITh OMyIIEHA 1 3aQUKCUPOBAHA.

JuekTpoodopyroBanue KpaHa. [IpuBoA KpaHa SIEKTPUYECKMHA OT TEHEparopa THIA
ECC5-4M-101 mormHocThio 37,5 KBT; KpaH MoxkeT paboTaTh OT BHEIIHEH CETH 3JIEKTPOCHAOKEHUS.
Ha xpaHe BO3MOKHO COBMEIIEHUE MObEMA (OMYCKaHHUs) KPIOKA UM CTPEIBI C BPAILIEHHEM [OBOPOT-
HOM T1aT(OpMBI.

Bee snektponBuratenu, NpUMEHAEMbIE HA KpaHe, KPAHOBOTO MCIIOIHEHNS, IEPEMEHHOTO TOKA
HanpsxenueM 3.80 B u wactoroit 50 ['m.

IIpu paGote 3;1eKTPOOGOPYIOBAHNA KPaHA OT BHEINHeH ceTH HEOOXOAMMO MOIKIIOUHTh K
3XKHMMaM BHEIIHEro ITHTAHUS YCTHIPEXKIIbHbIN Kabenb ceueHneM He Menee 3x10 + 1x6 MM* ¢ Mej-
HBIMH KUJIaMH. YTIPaBIE€HUE KPAHOM OCYIIECTBISIETCS C MyJIbTa YIPABIEHHS, PACIIONOKEHHOIO B Ka-
OuHE MalIMHKUCTA, IPH MTOMOIIU KHOMOK M PYKOATOK KOHTPOILIEPOB.

[Ipu paboTe OT BHEIIHEN CETU 3a3eMJICHHE KpaHa OCYIIECTBISIETCS Yepe3 YETBEPTYIO KUy Ka-
0enst, MPUCOETMHEHHYIO K CETEBOI JKuIie 3a3eMiIeHus. Bes KoMMyTalloHHas anmaparypa U mpeaoxpa-
HUTENN HAXOAATCA B IyJIbTE YIPABICHUSA U HA MAHEIM KPAHOBBIX IPUBOJOB, A ANINApaTypa Mo 3aluTe
TeHepaTopa M €ro yNpaBJieHUIO - HA MaHeIH HEMOBOPOTHOM pambl B kabuHe modepa Moji CUIEHbEM
Tnaccaxupa.

[Ipu pabote 0T COOCTBEHHOTO TeHEpaTOpa 3a3eMICHUE KpaHa OCYLIECTBISETCS TPUCOEIMHE-
HUEM HYJIEBOTO MPOBOJIA TEHEPATOPA K METAINIOKOHCTPYKI[MU KPaHa.

Ha pucynke 1 npuBenena snexrpuyeckas cxema kpana KC-4561, koropas obecreurnBaer
paboTy ¥ ympaBlieHHE MEXaHU3MaMHU T0/[beMa Ipy3a, TOBOPOTA KpaHa, MOIbeMa U OMYCKaHHUS, CTPEJIBI,
TNepeBIKEHNs KpaHa. J[BUraTeny BHYTPEHHErO CropaHus paboTalT Ha .IIOCTOSHHOM Toke 24 B ot
AKKyMYJISATOPHOU OaTapen aBTOLIACCH.

[Tpu paboTte OT COOCTBEHHOrO TeHepaTopa HEOOXOAUMO MPOU3BECTHU ClIe-AYIOLIUE
MEPEKIIFOUEHUS: TPEXIOJIOCHBIM MAKETHBIM Nepekitodaresb SA7 MmepeBecTd B IOJIO-
xeHue "I'eneparop', 4TO COOTBETCTBYET 3aMbIKaHWIO KOHTakToB 32-HI, 33H2, 34-
H3 (pucynok 1), BKiitouuTh aBTOMaTUYECKUi BhIKItouarenb QF 1, nepeximouarens npu-
6opoB SA6 B kabuHe modepa nepeBectyd B nosiokeHue "Kpan", 4To COOTBETCTBYET 3a-
MBIKaHHIO KOHTaKTOB 71-72, 3amyCTUTh JABUTaTeNlb aBTOILIACCH, BKIIOYUTH KOPOOKY OT-
6opa MomiHOCTH. Bee nmepedncieHHble onepaiy OCyIIeCTBISIOTCS MAIIMHUCTOM U3 Ka-
OMHBI aBTOIIACCH, TIOCJIE YETO OH MEPEXOUT B KAOMHY KpaHa.

[IpoBepsiercsi pabora mpuOOPOB KOHTPOJS JIBUraTeisi BHYTPEHHErO CropaHus
(Temmneparypa BOJbI M JaBJIE€HUE Maciia), paboTa 3BYKOBOI'O CUTHAJIa U OCBETUTEIbHBIX
npuOOpOB, yCTaHABIUBAETCS YHUBEPCAIbHBIN Mepekmodaresns SA4 B nonoxenue "Hopwm.
paboTa", KOHTPOJUIEPbl — B HYJIEBOE MOJIOKEHUE, MEPEKII0YATEh IPYy30BbIX XapaKTepu-
cTuk Ha peneriHoMm Oioke OI'TI-1 ycTanaBiMBaeTcs Ha COOTBETCTBYIOIIYIO XapaKTepUCTHU-
Ky. PyKOSITKOM TOIUIMBONOAAYM IJIABHO YBEIWYHMBAIOT YACTOTY BPAILEHUS JBUTATENsl BHYT-
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PEHHETO CrOPAHUS U COEIMHEHHOTO C HUM I'€HEpaTOpa, KPATKOBPEMEHHBIM Ha)XKaTUEM Ha
KHOTNIKY SB 7 B030yXIat0T reHepaTop, Mocjie Yero yCTaHABIMBAIOT YAaCTOTY BpalICHUS
nBuratesisi BHyTpeHHero cropanusi 1500 06/MuH, 4TO COOTBETCTBYET MOKAa3aHUIO YaCTO-
toMmepa 50 ' u nmokazanuto BosibTMETpa 400...410 B. Ilocne 3TOoro HaxarueM KHOMKH
SB1 mopatoT muTaHue OT CETH Tpex(a3HOro TOKa K KaTyllKaM MarHUTHBIX IycKaTe-
neit KM1 u KM2, B pe3ynbTaTe 4ero 3aMbIKalOTCSl BCIIOMOTATeNIbHbIE KOHTAKThl 12-24
nyckarenss KM1, myHtupyronme myckoByro kHonky SB1, u nmyckarens KM1 nepexonut
Ha CaMOIIUTaHWE, A Yepe3 IJIaBHblE KOHTAKThl MarHUTHOro myckarenass KM1 nmopaercs
nutaHue ot nepexirovarens SA7 k koHtposuiepaM. Ilyckarenn KM1 u KM2 BkiroueHsl,
BCIIOMOTaTeNIbHbIE KOHTaKkThl myckarensi KM3, 3ambikasich, BKiIo4aroT myckareas KMS.
[Tocne 3TOro MOKHO BKJIIOUATh JIHOOOM MEXaHW3M KpaHa BKIIFOUYEHHUEM COOTBETCTBYIOIIETO
KOHTPOJIJIEPA, @ MEXAHU3M CTPEJIbI - HaXkaTueM KHonku SB4 wimm SBS.

DJIEKTPOJIBUTATENb MEXAaHW3Ma MOoJIbeMa Ipy3a M1 MOAKIIIOUEH K CETH 4Yepe3 Ky-
naykoBbl KoHTposuiep SAl n marauTHbeii nyckatens KM3. KonTposnep Bkirouaercs B
ceth ¢pazamu JI1 u JI2. ITpu nepeBoge pyuku Ha ceOs, (MOABEM) 3aMBIKAIOTCS ITyCcKaTeNs
KM3 u KMS5 u nonaercs nurtaHve Ha AJIEKTPOJBUTATENb M MPUBOA TopMo3a. OcTaHOBKa
OCYLIECTBJISIETCA IyTEM NEPEBOJA PYKOATKM KOHTpoJuiepa rpy3a SAl B HyneBoe moJio-
enue. [Ipu 3ToM NpoucxoauT OTKIIOUEHHE ABYX (Pa3 B LIENH 3IEKTPOABUTATENS U TOPMO-
3a.

PerynupoBka cepocTu mobeMa U OIyCKaHUs Ipy3a MPOUCXOIUT MYTEM NEPEKITIO-
YeHUs KOHTPOJUJIEPOM pe3HcTOopa B Lenu poTtopa. IIpu mepBoM MOIOKEHUH PYKOSTKH
KOHTpoJuiepa SA1, COOTBETCTBYIOIIEM BKJIFOUEHHIO BCETO CONPOTUBIIEHUS PE3UCTOpPA B
LEMU POTOpa, MyCKOBOM MOMEHT MOAbeMa MUHUMAaIbHBIA. [Ipy moabeMe 00apIINX IpPY-
30B, OJIM3KHUX K MaKCHUMaJlbHbIM, MOMEHT, CO3JaBa€MbIil I'pPy30M, MPEBHIIIAET MOMEHT
ANEKTPOABUTATENS, COOTBETCTBYIOIIMK NEPBOMY U BTOPOMY IOJIOKEHHUSIM KOHTPOJUIEpA
a, ¥ Tpy3 B 3TOM CJIy4ae He nogHuMaercs. i noabema Takux rpy30B pyKOSITKY KOHTPOJI-
Jepa MepeBOJIST B TPETHE, & 3aTEM B UETBEPTOE U IISITOE MOJIOKEHHSL.
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G1 - cenepamop cunxponnwviti ECC5-4M101, 37,5 kBm, 400 B; G2 - reneparop; M1 - 31eKTpoABUTATEIb
rpy3oBoii nebeaku MTB-411-8, 16 kBT, 220/380 B; M2, M4 - anekTpoaBUraTeIu MoabEMa COOTBETCT-
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BEeHHO Tpeiidepnoit 1ed6énku kpana MT-111-6, 3,5 kBt, 220/380 B; QF' 1, QF2 - BeIKIIIOYaTENIh aBTO-
Matnueckuii A3163 Ha380 B; SA4 - nepexmouatens yHuBepcanbbiil YI15313-C51 na 500 B; SA7-
TPEXMOJIOCHBIN MmakeTHhIN nepektouarens [1113-60/H2 na 250 B, 10 A; KM - nyckatenb MarHUTHBIN
[TA-411 na 380 B; KM2, KM3 - nyckatenu marauthbsie [1-312M na 380B; KM4, KM5 - nyckarenu
marauTHbie [1-311M na 380B; KM6 - nyckartenb BoipsiMuTesnbHOTO yecrporctsa [1-311M na 380 B;
KAI, KA2 - pene noctostHHOro Toka POB-571 na 25 A; SQI ... SQO3- BeikitoyaTenn kKoHeunble BK-
211bHa 6 A; SA1...S43 - xouTposuieps! kynaukoBbie HT-51 na 380B; YB!...YB3 - TOpMO3 rujipaBiiu-
yeckuil; YB4 - TopMO3HO# 3nekTpoMarHuT ogHodazHoro Toka MO-100b wHa 380 B; R/, R2 - sutuku
nyckoperymupyromux conpotuBienuid HK-1, kat. Ne2T/[.750.000.19; R3 -uuK myCKOpPETyIUupyrO-
mux conpotuBieHuit H®-2, kar. Ne2T/1.754.006.36; T4 - Tpanchopmarop Toka TK-20 na 500 B; 7V
- Tpancdopmarop Tpexdasnbiii moHmwxkaronmin TC-2,5/0,5 na 380/36 B; XA1...XA9 - KonblieBbIE TOKO-
cbeMHUKH Ha 9 xosery K-3109; Q... 06 - Beikitouarenu ogHonontocHble 69-K Ha 24 B, 10 A; S45,
SA10 -nepexitoyatenn ABYXIOIIOCHBIC; SA6 - mepekitouarensb ogqHonoatocHbid [125-]] va 28 B, 20
A; PAI - amnepmerp 9-421 Ha Tox 0...100 A; PA2 - amnepmerp 3421 na tox 0...30 A; PV -
BosibTMETp D-421 Ha 450 B; R4 - pesucrop P-102; RS - pesuctop; PF - yvactrotomep B8I1T na 220
B; SBI1...SB5, SB7, SBY - xuonku KY-100; EHI - snextponeus [1T-8-2 na 220 B, 0,75 kBt; FUI,
FU?2 - npenoxpanutenu tpyouartsie [1P-2 va 380 B, 15 A; FU3... FUI0 - npenoxpanutenu; FUI, FU2 -
IpeIoXpaHUTeNN ycTaHoBouHble [[-27; HA - KOMIUIEKT 3BYKOBBIX TOHHAJIbHbBIX CUTHAJIOB
C-100 na 24 B; SBS - knornka 3BykoBoro curana K3C-4664; M5 - crexknoouncturens CJI-215 ¢ anek-
TpoaBurarenem Ha 24 B; ELI, EL2 - papst OII-A2 na 24 B; M6 - anekTpoaBUraTesb BEHTHIATOpa
M3-205 na 24 B; EL3 - nnadon s BHyTpeHHe ocBemenus kabunsl [1K-25 na 24 B; EL4, ELS5 - nna-
¢doub! 1151 BHyTpeHHero ocBenienus ky3osa [1K-5 na 24 B; TS - crabunuzatopHoe ycrpoiictBo; LG/,
LG 2 - obmoTka Bo30Oyxaenus reaeparopoB G1 u G2; UZI, UZ2, UZ3 - sempsamutenu, PC - cueTyuk
MoTtodacoB; E/, E2 - ykazarenu temnepatypsl YK-26; E3 - ykasarens nasienus Macina YK-28; GB -
aKKyMyJsaTopHas Oarapes; Pa - 1aT4uK yKa3arteins AaBieHus macia MMO; t° — naTyuk ykazarens
teMnepatypsl; KM1...KM3 - KOHTaKTbl OTpaHUYUTENS IPY30M0AbEMHOCTH,; K — pene HalpsHKeHus;
OCTalbHOE — KOHTAKThI

Pucynok 1 — IlppHIMNHAJBHASA CXeMa JIEKTPOOOOPY10BAHUA
aBTokpana KC-4561 (K-162)

[Ipu onyckaHuu rpy3a HUTaHUE IEKTPOABUTATENS MOXKET OCYIECTBIATHCS IBYMS CIIO-
co0aMu: OT CETH NEPEMEHHOI'O TOKAa U OT CETU MOCTOSHHOIO TOKa (IJIEKTpOJAMHAMUYE-
CKO€ TOPMOXKEHHE), 4YTO 00ECTIeunBaeT MOHMKEHNE CKOPOCTH.

[Ipy nuTaHUM 3JAEKTPOJIBUraTeNsl OT CETH IEPEMEHHOIO TOKA YHUBEPCAIbHBIA MEPEKITIO-
yarenb SA4 Haxomutcs B mosiokeHud "Hopm. pabota", u pykosarka koHTposuiepa SAl
nepeBoaAuTcA Ha ciyck. [Ipu sToM 3ambikatoTcs koHTakTel KM 1, KM2, KM3.

Pabota Bceil ocTaibHOI MyCKOPEryIUPYIOLIEH ammaparypbl aHallorhyHa paboTe, COOT-
BETCTBYIOILIEH NOABEMY Ipy3a, C TOW JIMIIb PA3HULIEW, YTO MUHUMAJIbHAsA CKOPOCTH
OIlyCKaHMs Tpy3a OyJeT IpH IEPBOM IOJOKEHUU PYKOSITKM KOHTposuiepa SAl, a mMak-
CUMaJIbHass — IIpU IATOM NojokeHuu. He paspemiaercss omyckaTh rpyssl, 110 Macce
0JIM3KME K HOMUHAJIBHBIM, IIPU NIEPBOM U BTOPOM IOJIOXKEHUAX KOHTpoyiepa SAl BO
n3zbexaHue pasHoca anekrpoasurarens. [Ipu pabore kpaHa 0e3 IMHAMMYECKOTO TOP-
MO’KE€HHUSI YHUBEPCAJIbHBIN MEPEKI0YATENb JOJKEH HAaXOAUThCs B nosioxkeHuu "Hopw.
paboTa".

[Ipy nuTaHUM 3IEKTPOJIBHUraTessl MOCTOSHHBIM TOKOM (3JIEKTPOJMHAMHYECKOE TOPMO-
KEHHUE) PYKOSITKA YHUBEPCAJIbHOTO mnepekitouarenas SA4 HaXOOuTCS B MOJOKEHUHU
"3amem. ciyck". B aTOM cilydae npu HyJI€BOM MOJIOKEHUU PYKOSATKU KOHTposuiepa SAl
BKJItOUeHbl myckatenu KM1, KM2, KM3, KMS5. Ilyckarens KM2 nonkiato4aer mOHU-
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xarouii Tpancopmarop TV k ceTu, BciaeacTBue 4ero Ha Beinpsimutesb UZ3 nogaer-
Csl HaIIpsDKEHUE.

IIpu nepeBoae pyKOSATKA KOHTPOJUIEPA Ha CIIyCK KOHTaKThl KOHTposuiepa SAl pa3Mbika-
10Tcs U nyckarenb KM3 oTkirouaercs, ero 3aMbIKarOIMe KOHTAKTHI, 3aMbIKAsICh, BKIIIO-
yaroT mmyckatesib KM4, a pa3MbIKaroye KOHTAKThI, pa3MbIKasACh, OTKJIFOYAIOT ITyCKaTENb
KMS5. B pesynbrate Ha 3axuMbl 1C1 u 1C3 OyneT mojaHo MOCTOSIHHOE HAIMPSKEHHE OT
BbiIpsmMuTens UZ3 u o craTopHOM 00OMOTKE 31eKTpoasuratesss M.l nmoiaer nocTossHHbIN
ToK. KoHTakTel TokoBOro peiie KA2 3aMmblkaroTcs U MOAKIOYAOT myckarenb KMS, uto
BBI3bIBAET BKJIFOUEHHE ITPUBOJIA TOPMO3a (PACTOPMAKUBAHNE MEXAHU3MA).

PerynnpoBka CKOpOCTH OIyCKaHMs Ipy3a OCYIIECTBISETCS KOHTpouiepoM SAT 3a cuer
BBEJICHUS PE3UCTOPOB B LIENIb pOTOpa AeKTpoaBHrarens. Ilepeson KoHTpoIuiepa ¢ nepBo-
IO Ha BTOPOE, TPETHE U NOCIEAYIOLIHUE ITOJ0KEHUS TPOU3BOAUTCS C BBIICPIKKON Ha KaX-
J0M MO3ULMK HE MEHee 3 ¢, TaKk KaK ObICTpOE MEPEKIIOUEHNE MOYKET BbI3BaTh MaJCHUE
rpy3a.

OTxiro4eHrne NMpou3BOAUTCA IIyTEM IEPEeBOJA PYKOSTKM KOHTpOJUIEpa B HYJIEBOE IIO-
noxxeHue. B aToM ciydae Bkmrovaercs myckarenb KM3, a myckartens KM4 oTkmrouaercs,
TOTIA MOXHO IPOMU3BOJUTH IIOJBEM I'Py3a IIyTEM IIEPEBOJA PYKOATKH KOHTposuiepa SAl B
nosioxxenue "Ilogpem", He nepekntoyas nepeknoyarens SA4 B nosnoxenue "Hopwm, pa-
6ota". Ilpu 3TOM BCcsi padoTa MyCKOPEryIUpYIOUIeH ammapaTypbl aHajlorudHa padoTe,
COOTBETCTBYIOILEH MOABEMY I'py3a.

IIpn nepeBoae pykosTku KoHTpoiuiepa SAl B nosoxenue "Cryck" onsiTe IpOU30UIET
OIyCKaHHE Ipy3a ¢ JMHAMUYECKUM TOPMOKEHUEM. BpeMsi BKIFOUEHUS 3JIEKTPOABUTATENS
IIPU TMHAMHYECKOM TOPMOKEHHH HE JIOJKHO MPEBBIIATH 1-2 MUH B TeUeHHE KaxabIx 10
MHH paOOThl BO N30€KaHHUE €T0 Teperpena.

JUIs1 aBapuitHOTO OTKJIFOUEHHUs MOABbEMA CIENYET HaXKaTh KHONKY 8B3, 4TO BBI3OBET OT-
KJIFOUEHHUE BCEH ITyCKOPETYIMPYIOLIEH anmnapaTypsl U IPUBEIET K OCTAHOBKE MEXaHHU3Ma.
VYnpasnenue anekTpoasurareiaeM M2 U TOpMO30M BCIIOMOTATENIbHOM JI€0EIKHU OCYyILECT-
BIIIETCA KOHTpoJiepoM SA2 myTeM nepeBoja ero B nojoxenue "[loapem" wmm "Cmyck".
IIpu 3TOM B IEPBOM IOJIOKEHUH KOHTPOJUIEPA ITyCKOBOM MOMEHT ITObEMA HAUMEHBIINH, a
B IISITOM IOJIOKEHUM - HanOombiuuii. [Ipu nepeBoge KOHTpoJuiepa B HYJIEBOE IOJIOKEHHUE
MPOU3BOUTCS OTKITIOUEHHE 3JIEKTPOIBUTATENsI U TOPMOKEHHE JICOCTKH.

[ToBOPOT pyKOSATKM KOHTPOJUIEpA MEXAHU3Ma BPAIIECHUS BIPABO U BJIEBO COOTBETCTBYET
HAIPABIICHUIO BpallleHUs! KpaHa. MUHUMaJbHasi CKOPOCTh MOXET OBITh MOTy4YeHa B Mep-
BOM ITOJIOXKEHUU KOHTPOJUIEPA, @ MAKCUMAJIbHAS — B IISITOM.

JUIs1 OCTaHOBKM ME€XaHU3Ma MEPEBOIAT PYKOIATKY KOHTPOJUIEPA B HYJIEBOE MOJI0KEHUE.
[TogHMMAaETCs U OIyCKAaeTCsl CTpesa HaXKaTUEM COOTBETCTBEHHO KHOMOK SB4 u SBS, ko-
TOpbI€ BKJIFOYAIOT peBEPCUBHBIM MarHUTHBIN myckarenb (KM2 u KM7). OctanoBka me-
XaHU3Ma MPOU3BOJUTCS KHONKOW SB6, OTKIIIOYaroIien 3T0T Imyckarens. PesepcupoBanne
AIIEKTPOJIBUTATENS] TIPOU3BOAMTCS TOJIBKO MOCIE OCTAaHOBKHM KHonkoi SB6. IIpu paborato-
IIUX JABUraTesic BHYTPEHHETO CTOPaHUs M I'€HEPATOPE OTKIKOYEHHUE BCEX IJIEKTPOJBUIa-
TEJIEH MOXKET OCYIIECTBIIATHCS HaKaTUEM KHOIIKK SB3 1enu ynpasieHusl.

I'enepaTop 3amUIIEH TPEXIIOMOCHBIM aBTOMaThdeckuM BoikiaroyateneM QF1. Ilpu nu-
TaHUU KpaHa OT BHEUIHEH CeTH MpeayCMOTpeHa 3alluTa MUTAIOUIEro Kadelst U BCEro
AIIEKTPOOOOPYAOBaHUS aBTOMAaTUYECKUM BhIKIodaTeneM QF2. ABTomatnyeckue Bbl-
KJIIOYATEJIU OCYIIECTBIISIOT 3aIIUTY KaK OT KOPOTKOI'O 3aMbIKaHMS, TaK U OT MEPErpy-
30K. 3aluTa 3JIEKTPOJBUraTelaeii OT KOPOTKUX 3aMBbIKaHUN 00ECIeYrBaETCs Mpeaoxpa-
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HUTEJISIMU, YCTAaHOBJICHHBIMHM Ha IaHENH dJeKTporpuBoja. [Ipu cropanuu npenoxpaHu-
TeJs MAIMHUCT 0053aH OTKIIIOUUTH DJIEKTPOABUTATENb OT CETU IMEPEBOJAOM PYKOSITKU
KOHTPOJIJIEPA B HYJIEBOE MOJIOKEHUE, a ISl OTKJIOUYCHUS 3JIEKTPOABUTATEIISI CTPEIIbI HE-
obxonumo HaxaTh KHONKY SB6. llens ympabinenus Hamnpspkenuem 380 B zammimiena
neymst npenoxpanurensiMu — FUL u FU2, ycTaHOBIEHHBIMM Ha ILIUTKE B CHUJIOBOM
mkady. IlpenycmorpenHas cxemoil HyneBasi OJIOKMPOBKAa HE JOIMYCKAET BKIIOYCHHE
KpaHa B paboty (myckartenss KM1), eciu pykoarka Xots Obl OJHOTO KOHTpOJUIEpa Ha-
XOIUTCA B paboyeM MOJIOKEHUH. BIOKUpOBKA JOCTUraeTcsi BKIIOYEHHEM B LIEMb Ka-
TYIIKA MarHuTHoro myckarenss KM1 3ambikaromux KOHTakToB 1-2, 2-3, 3-5 KOHTpPOJI-
nepoB SA1, SA2, SA3, KOTOpbI€ 3aMKHYThI B HYJIEBOM IOJIOKEHUHU PYKOSATOK.

HyneByro 3ammTy ocymiecTBisieT MarHuTHbeIN myckarenb KM1. Ilpu ncye3HoBeHun Ha-
npspKeHUsl B mepuoj, paboThl KpaHa myckatesnb KM1 oTkirouaercss v pa3phiBaeT LEMb
raBHOro Toka. IIpy mOBTOpHOW IMOJaye HampsiKEHHUS MyCKaTelb MOYKHO BKJIIOYHUTH
TOJIbKO Ha)KaTUEM Ha KHONKY SB1, ycTaHOBUB mpenBapUTENBHO BCE KOHTPOJJIEPHI B HY-
JIEBOE TMOJIOKECHUE.

Ha kpaHe ycTaHOBJIEHBI KOHEUHBIE BBIKIIOYATENI OIPAHUYEHUS X0Jla pabounX OpPraHoB
MexaHu3MoB. Koneunsie BbeikitouaTenu SQI1, SQ2 orkmrouaror myckarens KMI1 npu
JOCTH>KEHHH TJIABHBIM WJIM BCIIOMOTATEIbHBIM KPIOKOM KPAilHEr0 BEPXHETO MOJIOKEHUS.
[Ipu ero cpabaThiBaHMM HEOOXOAMMO PYKOSITKM KOHTPOJUIEPOB IMOCTaBUTh B HYJIEBOE
MOJIOKEHHUE, HaXKaTh KHONKY SB1 1 npou3BecTu onmyckaHue rpysa.

Koneunslil BeikatouaTens SQ3 mpous3BoauT oTkIroueHue nyckarens KM3 nmpu poctu-
KECHUU CTPEIIOM MHUHUMAJIBHOIO BbUIETA. JlaMbHEMIIMK MOJBEM CTPEIBI HEBO3MOXEH a
OMYCKaHHE CTPEJbl OCYIIECTBIISIETCS HaXkKaTueM KHOINKU SBS5. BxitoueHue 31neKTpoBU-
ratenss M1 OJHOBpPEMEHHO Ha MOCTOSSHHOE M NEPEMEHHOE HANps)KEHUE HEBO3MOKHO,
IUIsL 3TOTO CIIy)UT OnmokupoBka myckareneid KM3 u KM4 (BciomorarenbHble KOHTaK-
Tbl yckaresnss KM3). [lpu HapyuieHun yka3zaHHOW OJIOKMPOBKU BO3MOXHBI MOTMajaa-
HUE Ha Bblpsmutenb 380 B u BeIBOA €ro u3 crpos. i 3amThl 3JIE€KTPOABUTATEISA
CTpeNbl M TOHIKAIIIEro TpaHcopmaTopa CiayXkuT TersioBoe pene KA. Dnektponedsb
EH1 3ammumena npenoxpanurenem FUI. Ilens ocBemieHus, curHaau3anuyd U nMpuOOpoB
KOHTPOJISl IBUTATEINSI BHYTPEHHETO CrOpaHus pab0oTaeT Ha OCTOSIHHOM TOKE HaIpsyKEHU-
eMm 24 B, nonydaer nutaHue OT aKKyMYJISITOPHOU OaTapeu aBTOLIACCH U 3alllMIIeHa Ipe-
noxpanurenem FU12. 3BykoBo#i curnan paboraet npu HaxaTuu kHonku SBS. Bo30yx-
JIeHUuEe TeHepaTopa B HAa4YaJlbHOM MOMEHT paboThl mpou3BoauTcs mo uenu 24 B uepes
npenoxpanurens FU12.

[To oxoHuaHum paboOTHl HaXXKaTueM KHOMKU SB3 B 1ienu ynpasieHus KaOeiab OTKIIOYAIOT
CHayaJia OT BHEIIHEHN CETH, a 3aTEM OT 3aKUMOB CHUJIOBOIO IIUTA.
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MHHOBPHAYKH POCCHH
OI'HOY BO Tynl'Y
UBTC um. B.I1 I pszesa
Kageopa «Onexmposnepeemuxay

34/JAHUE

nHa KKP no oucyuniune «Cpeocmea KOMMymayuu 31eKmpuieckoil IHepzum)
Hanpaenenue noocomoexu: 13.03.02 «dnexmposnepeemura u 1eKmpomexHuxa»

Cmyodenm K00 epynna

1. Tema 2: “Boloop u pacuém 3neKmpuuecKkux annapamos ynpasieHus u 3auiumol 3J1eKmponpueooa agmomo-
ounvnozo kpana ABKC-5".
2. Cpox npedocmasnenus K 3auume * 7 20 e
3. Hcxoonvle oannble 014 RPOCKMUPOBGAHUA.
3.1. Ucmounuk snexmposnepeuy — CUHXPOHHBLU Ouzenv-eenepamop, 25 kBm, 400 B wiu nocmopounuii uc-
mouHuk mpéxghasnozo moxa nanpsxcenuem 380 B, uvacmomou 50 'y ¢ enyxo3azemnénnoil Hetimpanvio.
3.2. Texnuueckas xapaxmepucmuxa 31eKmpooguzamerieti MEXaHu3sMo8 Kpaud.
3.2.1. Dnexmpoosuecamensb npueooa epy3080tl 1e6E0KU — ACUHXPOHHBIU C KOPOMKO3AMKHYMbIM POMOPOM
muna MTKF 211-6, Py = 7,5 kBm, ny = 880 o6/mun, Iyc =19,5 A4, cospy = 0,77, ny = 0,755,
My =216 H -, Mp=206 H-m, Iy =78 4, J=0,11 e -2’ .
3.2.2. Dnexmpoosuecamenu npueo0d MOHMANCHOU 1eOEOKU U NOBOPOMA — ACUHXPOHHbIE C KOPOMKO-
samxHymoim pomopom muna MTKF 012-6, Py = 2,2 kBm, nyg = 880 ob6/mun, lyc =7,2 4,
cosgy = 0,69, 1y = 0,67, M= 66 H-2, M= 66 H-m, Iy =22 AJ=0, 027 k2 -’ .
3.2.3. Dnexmpodsuzamens npugooa epy3080U MeneNcKy — ACUHXPOHHbIE C KOPOMKO3AMKHYMbIM POMO-
pom muna MTKF 011-6, Py = 1,4 xBm, ng = 875 o6/mun, lyc = 5,2 A, cospy = 0,60,
M =0,61, Myg=41H-m, My=41H-m, Iy=15 AJ=0,02xke -M".
3.3. Peoicum pabomvl — nosmopHo-kpamxospemernuvill, [1B = 40 %.
3.4. Buowl 3auyumsi 31eKmMponpu8o0a — MaKCUMAlbHO-MOKOB8As, HYJle8dsl, KOHEUHAsA 3auuma (6 couemanuu ¢
KOHEUHbIMU BbIKTIOUATNENAMU,).
3.5. Cucmema ynpagnenus — nyckamenu MazHum.
4. Cooeporcanue noacnumenbHol 3aNUCKU.
4.1. BseoeHue.
4.2. Texnonozuueckoe Ha3HaueHUe NPOMBIULIEHHOU YCNAHOBKYU (MEXAHU3MA), KpamKoe onucanue eé KOHCM-
PYKYUU, KUHEMAMUYECKOU CXeMbl U Percuma pabomol.
4.3. Tpebosanus, npeovasisemvle K 3NeKMPONPUBooy, cxeme YNpaeieHus u 3aujumaol.
4.4. lpunyunuanvhas s1eKmMpuyecKas cxema 31eKmponpugood YCmaHo8KuU.
4.5. Bvibop snexmpuyeckux annapamos KOMMYymayuu, YnpagieHus u 3auumol 21eKmponpueood.
4.6. 3axntouenue.
4.7. Jlumepamypa.
5. Iepeuenv epagpuueckozo mamepuana: oowuil U0 ABMOKPAHA C PACHOLONCEHUEM 3NEeKMPO0OOPYO08aHUS,
KUHemamuyeckue cxembl MeXAHU3MO8, NPUHYUNUATIbHAA INEeKMPUYECKds cXeMa 1eKmponpueooa (1eKmpo-
obopyoosanus), cneyupukayus Ha neKmpudecKue annapamoi.

Pyrxosooumenv pabomei B.C. Kocvipuxun
00YeHm, KaHO. MEXH. HaAYK (noonuce, dama)

“« 2

(noonucyv) (0ama)

3adanue npumsn K UCHOTHEHUIO
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1.2 Daexrponpusoa kpana ABKC-5

OCHOBHBIM HA3HAYEHUEM JAHHOTO KpaHa SABISETCS MPOU3BOACTBO CTPOUTENIBHO-
MOHTQXXHBIX Pa0OT B YCJIOBHUSIX CEJIbCKOTO CTPOMTENLCTBA, a TAKXKE IMPHU MOTPY30YHO-
pasrpy304YHBIX paboTax.

JyeKTpooOopynoBaHue KpaHa. DnekTpuueckas cxema kpana ABKC-5 (pucyHok 2)
oOecrieunBaeT pabOTy W yIpaBJIeHHUE MEXaHH3MaMH MOAbEeMa Ipy3a, MOBOPOTA KpaHa H
MepeBUKEHUE TPY30BOI TENEXKKH, a TAKKE MOHTaXX KpaHa ¢ MOMOIIbI0 MOHTA)KHOU U
rpy30BOii 1€0€I0K.

B kadecTBe MCTOYHMKA B3JIEKTPOIHEPTHM [JIsi MUTAHUS BJEKTPOJBUTATENIed aBTOKpaHA
npuMeHeH cUHXpoHHbIN reHepaTtop ECC-5-81-6M-101 momHoCTEIO 25 KBT ¢ mpuBoaoM
ot nBurarens 6azooro aBromoomwtsi MA3-500. Kpome Toro, mpeaycMoTpeHa BO3MOX-
HOCTb MUTaHUSI OT MOCTOPOHHEr0 MCTOYHMKA TpexdaszHoro Toka HamnpsokeHuem 380 B,
gactoToi 50 I'1] ¢ riyXo 3a3eMJICHHON HEUTpasibio IPH IMOMOIIM Kabes.

[IpuBox paboumx MeXaHU3MOB KpaHa - MHAUBUIYAJIbHBIA; BO3MOXXHBI -pa3feibHas
paboTa MEXaHU3MOB U COBMEIIEHUE HEKOTOpBhIX pabouux omepauuid. [yis paboThl B
TEMHOE BpeMsl CYTOK KpaH 000py/10BaH pabouyuM OCBEIEHUEM.
DNEeKTPOOCBETUTENIbHASI U CUTHAJIbHAS alllapaTypa MUTAeTCs OT OOPTOBOW CETH aBTOMO-
OWJIsE TOCTOSTHHBIM TOKOM HampspkeHueM 12 B. Kome Toro, mjis nmutadus 35eKTpoo0opy-
JIOBaHUS KpaHa OT TTOCTOPOHHETO UCTOYHUKA AJIEKTPOOCBETHTEIbHBIC MPUOOPHI MUTAIOT-
Csl TIEpEMEHHBIM TOKOM OT TIOHFDKAoIIEero TpancgopmaTtopa. Cxema 00eCrieunBaeT HC-
M0JIb30BAHKE FeHepaTopa KpaHa B KAa4E€CTBE MCTOYHUKA BHEIIHENW HArpy3Kd MOIIHO-
cThlO He Ooiiee 7 KBT.

OnekTpooOOpy/I0BaHUE KpaHa COCTOUT M3 CIEIYIOIIMX OCHOBHBIX Y3JIOB: T€HEpaToOp C
IPUBOJOM M YIPABICHUEM, NIAHEIb AIEKTPONPUBOJAOB, MYJIBT YIPABICHHUS, SJIEKTPOIBU-
raTelid U TOpMO3a, IPUOOPHI OCBEILIEHUS U CUTHAIU3AIMH, TPUOOPHI 0€301aCHOCTH.
I'enepaTop ¢ NnpuBOAOM W yHpaBJeHHEM [PEIHA3HAYEH AJ NHUTAHUS JIEKTPO-
000pyI0BaHUsI KPAaHOBOW YCTAaHOBKH WJIM BHEIIHEW HArpy3ku MOIIHOCTHIO 10 7 KBT. OH
YCTaHOBJIEH € MPaBoil (10 X0Ay aBTOMOOWUJISI) CTOPOHBI ONMTOPHON paMbl U IPUBOJUTCS
BO BpalleHUE OT KOPOOKH 0TOOpa MOUIHOCTH aBTOMOOWJIA C MOMOIIBIO KapJaHHOTO
BaJla U KJIWHOpPEMEHHOU mepemaun. [IpuBoa reHeparopa BKIIOYAETCS M3 KAaOWMHBI aBTO-
MOOWJISI phIYaroM, UMEIONNUM JBa (PUKCUPOBAHHBIX MOJOXeHUsA. [Ipu mepeMmeneHun
peryara Brepen (IO XOay aBTOMOOWJIS MPU BBDKATOM CICIUICHUM W HA HEUTPAIH)
MIPOUCXOINT BKIFOUEHHUE KOPOOKH 0TOOpA MOIIHOCTH, & MOCJIE OIMyCKaHUS CIETIICHHS Te-
HEpaTop IMOJIy4YaeT BpalleHUE.

Ilaneanb 3j1eKTpPONpPUBOAOB. B Hee BXOIAT CTAOMIM3UPYIOIIEE YCTPOUCTBO FEHEPATOP
TS, aBromaTnueckuil BeikiroyaTenb QF 1 3ammTel reHepaTopa Wi BHEIIHETO UCTOYHHU-
Ka TOKa OT MEPErpy30K, NAKETHBIN Nepekitoyaresib SAl s nepeKIoueHns] HICTOYHHUKA
NUTaHUS DJIEKTPOJBUTrATENEH KPAHOBOW YCTAHOBKH, 3aKWMBbI JIJI TOJKIIOUYEHUS BHEII-
HEW Harpy3kHu K TEHepaTopy.

IIynbT ynpaB/jieHUs1 YCTAHOBJIEH B KaOMHE MAIIMHUCTA M BKJIIOYAET B CE0Sl BEPXHIOO
NaHEJb C PACHOJIOKEHHBIMA HAa HEW OpraHaMu yHpaBJIEHUs, CUTHAJIU3allMd U KOHTPOJIS,
MaHEIb ABTOMATUYECKHUX BBIKJIIOUATENIEH U MMAHEJb MArHUTHBIX ITycKaTenen. B nepegnen
MaHeJId MAarHUTHBIX MyCKaTeJied YCTAaHOBJEHBI 3aKMMbl, K KOTOPBIM MOJKIIOYAIOTCS
kabenu. Berxon kabemneit u3 kaOWHBI CACIaH B BUJE MaTPyOKOB, OOBEAUHECHHBIX HA OJI-
HOM (hJ1aHIIe, MPUKPETUICHHOM CHAPYKU K OOIIMBKE KAaOWHBI.
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[IpaBbIM KpPECTOBBIM MEPEKIOYATENIEM TPOU3BOIAT CIAEAYIOIIME ONEPALMU: IIPU MTOBO-
poTe phluara Ha cebs Bkirogarorcs kHonka SAS8.1 u myckarens KM2 (cMm. pucyHok 2) u
NPOUCXOJUT MOABEM Tpy3a; MPU MOBOPOTE pbluara OT ceOs BKIIOYAIOTCS KHOIKA
SA8.2 u nyckaresnb KM3 u mpoucxoauT onyCcKaHue rpy3a ¢ HOMUHAIBLHOW CKOPOCTHIO.
JI1st 3aMeiIeHHs] CKOPOCTH OIYCKaHUsI HAKMMAETCsl KHONIKA Ha pyKosiTKe pbryara. [lpu
sToM BKirouaercs pene KA3, a ero konrakt KA3 npekpainaer nojgayy Toka B KaTyluiKy
YB2 topmo3a nnanetapHOil MyQThI rpy30Boil nedenku. TopMo3 3aMbIKaeTCsl, BKIIIO-
yaeTcs B pabOTy IJIaHETAPHBIM MEXaHW3M, U CIYCK Ipy3a MPOU3BOIUTCS HA 3aMeJICH-
HOHM ckopocTu. [Ipy OTKIIOHEHHM pblyara BJIE€BO BKIJIIOYarOTCs KHonka SA8.4 u mycka-
tessb KMS u mpoucxoauTt onmyckaHnne MOHTaXKHOro noxakoca. [Ipn oTkinoHeHnn psryara
BIPaBO BbIKIIOUarOTCs KHOmka SAS8.3 u myckarenb KM4 u mpoucxoauT MOgbEM MOH-
Ta)KHOTO MOJIKOCA.

JIeBBIM KpECTOBBIM MEPEKIIOYATENIEM MPOU3BOAST CIEAYIOUIUE ONepa-Uuu: MPU TOBOPO-
T€ phluara Ha ceOs BKiIroUYaroTcs kHonka SA9.4 u myckatens KM9 u mpoucxoaut mepe-
MEIIEHUE TPY30BOM TEJIEKKU B CTOPOHY YMEHBIIIEHUS BbljeTa (K cebe); Mpu MoBOPOTE
phIuara ot ce0st BKIIFOYAIOTCSl KHOIKA
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G - reneparop cunxponubli ECC25-81-6M101, 25 kBt; M1 - snextpoaBUraTenb MpUBOJIa TPY30BOM
ne6énku AOC2-42-4, 7,5 kBt; M2, M3 - snexTpoaBUTaTeIb MPUBOJIAa MOHTAXHOW JIeOEIKH U TOBOPOTA
AOC2-31-6, 2 kBt; M4 - snextpoasuraTens npuBoja rpy3oBoit tenexku AOC2-22-6, 1,3 kBt; QF1 -
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BbIKTtOUatesb apromatndeckuid AIIS0-3MT c pacuenutenem Ha 25 A; QF2, OF3 - BBIKIIOYATENHN aB-
tomatnueckue AIIS0-3MT c pacuenurenem Ha 10 A; QF4 - Boikmodarens aBTomarndeckuil AIIS0-
3MT c pacuenutenem Ha 6,4 A; QF5 - Beikitouarenb aBroMarndeckuii AIIS0-3MT ¢ pacuenurenem Ha
4 A; KM2 — KM9 — nyckarenu marautHble [1A-311, TTA-313; KM 10 —nuneiinsiii kontakrop KTIT121E;
KA3 — pene mpomexyrounoe OI141/60b; SQI, SQ2- SO5 — Bweikmovatenu koHewnble BITK-1111,
BVY250A; YBI-YB3 - Topmo3Hble 3nekTpoMarHuTsl MO-200b; YB4,YB5 - TOpMO3HBIE JIEKTPOMAarHUTHI
MO-200b; SAI - nepexntovatens nakeTHulil [1B3-25; SA2 - nepexmouarens 2I111-45M na 28 B 20 A;
SA3 - TII1-45M Hna 28 B 20 A; SA4 — nepexmouatens TB1 na 220 B, 5 A; SB5 — nepeximouarens BH-
497 na 28 B, 35 A; SB6, SB7 — Beiximouatenu TB4-1 va 20 B, 5 A; SA8.1 - SA8.4, SA9.1 — SA9.4 - ne-
pexmouatenu kpectoBeie KII-4-2; EM — tpanchopmatop monmwxkaromuit OCO-0,25, 220/12 B; T4 —
tpanchopmarop Toka TK-20; SB3 - knonka KY-1; HA - cupena 3BPII na 220 B; SB2 — kHOTIKa CH-
pensbl; XS/ - mrencensHas po3etka 47K Ha 12 B; XPJ/ — mTelpb WITENCENbHBIN po3eTku; XS2 - mren-
cenpHas po3etrka Ha 250 B, 6 A; EH — snextponieus [1T-102 na 220 B, 1000 Bt; KM9 — KOHTaKT orpa-
HUYUTENS TPY30MOaABEMHOCTH; SBI — KHOMKA cTapTepa; ¢t° — JaTYMK yKazaTessl TeMIepaTypbl BOJbI;
Pa — natuyuk ykaszarens naBneHust macia; El — E4 — ykazatenu Bonbl U Macna; FUI, FU2 — niaBkue
npenoxpanutenu 11P-310; P41, PA2 - amnepmetpel 3-421; PV - BonptmeTp D421 0 — 450 B; ELI,
EL2 - bape1r ®I'-12b; EL3 — nnadon I1K-20; GB - akkymynsatopHas 6arapes; 7S — crabunuszarop-
HOe ycTpoicTBO; UZ — BeinpamMutrens; SOI1 - SO5 — koHEeUHbIE BBIKIIIOUATEN; OCTAIBHOE - KOHTAKThI

Pucynok 2 - llpunyunuanvnasa cxema 31eKmpoooopyoosanus
CREYUATIbHO20 ABMOMOOUNbHO20 Oautenno20 Kpana ABKC-5

SA9.2 u nyckarens KM7 1 npoucXoaUT NepEMEILICHUE TPY30BOM TEIEKKHU B CTOPOHY
yBEJIMUEHHUs BbIIeTa (OT ce0sl); MpU OTKJIOHEHUHU pblYara BIPaBO BKJIOYAIOTCS KHOIKA
SA9.3 u marautHbIi nyckatenab KM 1 npoucxoauT BpalleHue KpaHa BOPaBoO; MPU OT-
KJIOHEHUHM pblYyara BJI€BO BKJIIOYAIOTCA KHOMKAa SA9.1 m maruuTHbIN nyckatenb KM6 u
IPOUCXOJUT BpalllEHHE KPAHOBOM YCTAHOBKH BJIEBO.

KoHCTpyKIIMs KpecToBOro mepexioyaresiss He IMO3BOJISIET MPOU3BOIUTH COBMEIIECHUE
ABYX OIepalyii, mo3ToMy B paboTe HEBO3MOXXHO COBMECTUTH MOBOPOT KpaHa C Mepe-
JBIKCHHUEM TPY30BOH Tenekku. OqHAKO AOMYCTUMO COBMEIEHUE IBYX JIFOOBIX APYTHX
pabounx NBIKEHHI: TOIBEM Tpy3a W MOBOPOT KpaHAa, MOABEM TIpy3a U TMEPEMEIICHHE
I'PY30BOM TENEKKHU.

DJIeKTpoABUIraTeJId U TOopmMo3a. Ha kpaHe npuMeHEHbl aCUHXPOHHBIE KOPOTKO3aMKHY-
ThIE€ BJIEKTPOJBUraTENN IMOBBIINIEHHOTO CKOJbxkeHus eauHoil cepuu AOCA. CkopocThb
pabouux IBUKEHHI, KpOME CIyCKa Irpy3a, BBUIY UX OTHOCUTEJIHHO HEBBICOKHX 3HAYe-
HUM He perynupyetcs. s mmaBHOro pasroHa MexaHu3Ma MOBOPOTa Ha OBICTPOXO-
HOM Bajly pelyKTopa 3a0JHO C COEAMHUTEIBHON My(PTOI YCTaHOBIIEH MaXOBUK.

Bce Topmo3a Ha MexaHu3max kpaHa kosnogounbie Tuna TKT ¢ anekTpoMarHutamu mnepe-
MeHHoro Toka MO-100b u MO-2005.

CunoBasi nenb. [luraHue KpaHOBOM YCTAHOBKM MpHU pabOTe OT T€HEpaTopa MPOUCXOIUT
yepes ¢a3el H1, H2, H3 (cMm. puceyjr 2), mpu 3ToM nakeTHbIA nepekiouyaresnb SAl B
CUJIOBOM TKay ycTaHaBiIWBaeTcs B mojokeHue "l'enepatop". ABTOMaTUYECKUN BHI-
kirovatenb QF1 cmyXuT [1sl 3alMThl TeHepaTopa OT MEPEerpy3KH U TOKOB KOPOTKOTO
3aMbIKaHUs. B TakoM MOJIOKEHUU MEPEKITIoYaTeNiss BO3MOXKHA OTAada 3JIECKTPOIHEPIUU
Ha CTOPOHY TpPH MOIIHOCTH ToTpebutens no 7 kBt (mpu Hepabortaromem kpane). B
CJy4dae MUTAaHUSI KPAHOBOM YCTAHOBKHU OT BHEIIHETO MCTOYHHKA 3JIEKTPOIHEPTUU HaIps-
xeHueMm 380 B makeTHbI NepekirodyaTelb YCTaHABIMBAECTCS B IOJ0XKEHHE "BHeIHu
UCTOYHUK 3J1eKTposHeprun”. Jluneitneiii kontaktop KM10 cinyXuT 1i1d aBapuitHOro ot-
KJIFOUEHHUS CUJIOBOM IIEMH.
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ITyck 251eKTpOABUTATENEN U UX PEBEPCUPOBAHUE OCYILECTBIISIIOTCS PEBEPCUBHBIMU Mar-
HUTHBIMU TTyckaTeasiMu KM10-KM2, KM3-KM4, KMS5-KM6, KM8-KM9. 3amura amek-
Tpoasurarenei M2, M3 u M4 npou3BoauTCs aBTOMAaTUYECKUMU BhIKItoUaTensiMu QF2,
QF3 u QF4. 3amuta snektpoasuraresnss M1 ocyiiecTBiageTcsi aBTOMAaTUYECKUM BbI-
kiarouateraeM QF1 B cBsA3M ¢ TeM, 4TO TOK 3nekTpoaBuraresss M1 onpexaensier cymmap-
HBIM TOK T€HEPATOPA.

Karymku Topmo30B Ha Hanpsikenue 220 B noakitodens! k a3e v HyJlIeBOW TOUKE CTa-
TOpa COOTBETCTBYIOLIMX 3JeKTpoaBurareneil. B nenu katymku YB2 ycraHoBieH pas-
MBIKAIOIIUK KOHTAKT pesie KA3.

[InutaHue neneil ynpapieHHs NEPEMEHHOro Toka HampspbkeHuem 220 B ocymecTBisercs
ot ¢a3sl JI3 1 HyJIEeBOro MpoBoja. 3anuTa Uenen yrnpapieHus IPOU3BOIUTCS aBTOMATH-
yecKuM BhIKIIrouateaeM QFS.

[lens HynE€BOM 3alUTBl COCTOMT M3 BOCBMH IOCJIEAOBATEIBHO COCIWHEHHBIX pPa3Mbl-
Karomux KOHTAaKTOB SA8.1-SA8.4 u SA9.1-SA9.4 kHONOK KPECTOBBIX MEPEKI0YaATE-
JieH, aBapuiiHOrO BbIKItouaTens SB7, karymiku auHerHoro koHTaktopa KM 10 u 3a-
MBIKAIOUIEr0 BcnoMorarenbHoro konrakra KM10.

PeBepcuBHBIE MATHUTHBIE MyCKaTeU COJTOKUPOBAHBI CBOUMH PAa3MBIKAIOIIMMU BCIIOMOTaTebHbIMU
KOHTAKTaMH, 3aIHIIAIOIMMU OT KOPOTKOTO 3aMbIKaHMs B MATHUTHBIX MyCKATEAX B CIy4yae 3aiu-
MaHus OAHOTO M3 HUX. Llermu ynpaBneHus 3MeKTPOABUTATENEM MOHTaXKHOM JeOeIKu UMEIOT mepe-
Knouatens SA4, mpefoXpaHsomuil 0T clIyyalHOTO BKIIOYEHHS Jebeaku mpu paboTe KpaHa.
OTHUM e BBIKJIIOYaTeaeM OJIOKUPYIOTCS BO BpPEMS MOHTaxa KOHEUHbIH BbIKIoyatens SQI orpa-
Huuutens OI'TI-1 u koHeuHbli BhiKIOUaTenb SQ4 orpaHUUMTENs KPAaiiHEro NepeJHero MoNI0KeH s
IPY30BOH TETIEKKH.

K wenu ympapieHns MOAKIIOUEHBI TaKkKe 3BYKOBOM CHIHAJ KpaHa, HarpeBarelbHAs I€Yb U TOHH-
Kaloluii Tpancdopmarop.

Ilenu ocBemieHNs: Ha KpaHE BBINOJHEHbBI HA HANpspKeHHE 12 B MOCTOSHHOrO WM EPEMEHHOTO TO-
Ka. Poji Toka 3aBUCHT OT MCTOYHMKA NUTAHUS KpaHOBOW ycTaHOBKHU. [Ipu nutanum kpana ot codct-
BEHHOT'0 I'€HepaTopa UCIONb3yeTcs TOCTOSHHBINA TOK OT OOPTOBOM CETH aBTOMOOMJIA, PH MUTAHUU
OT BHELIHEr0 MCTOYHMKA — MEPEMEHHBI TOK OT moHmxkatomero tpanchopmatopa TV. Lenu
OCBEIIEHUS MepeknoyarTcd nepekiadareneM SA6. OHM cOCTOAT U3 LENel JABYX aBTOMO-
OunbHBIX (ap, yCTAHOBIGHHBIX HA CTpelie KpaHa, U miuagoHa B KabMHE MAIIMHKCTA.
Orpanuyntens rpysonogbemHoctu OI'TI-1 cinyxut 1 npeoTBpalieHus Ieperpy3ku U COCTOUT
U3 JaTYMKa YCUINS, JaTYuKa yria, peledHoro 0Joka M maHenu curHamusaiuu. [luranue orpanu-
YUTENS OCYIIECTBISAETCS MOCTOSHHBIM TOKOM HampsbkeHueM 12 B oT akkymynaTopHoi Oatapen
apromMo0mist MA3-500. JlaTuuk ycunuii yCTaHOBJIEH HA TOBOPOTHOM miatdopMe, OH CBS3aH C
MOHTa)XHOI TATOM I'Py30BOT0 KaHaTa, M €ro MOTEHLHOMETP M3MEHSET CBOE CONPOTUBIECHUE B 3a-
BHCHMOCTH OT HANpPSOKEHUs PY30BOTO KaHATa. JTOT K€ BBIKIIOYATEIb OTPAHUYUBACT BHKCHUS
rpy30BOro kaHara. [[aTuMk yria cBf3aH C KyJayKOBBIM BaJOM KOHEYHOTO BbIKItoyarens BY-
250A, mpuBOJHOI Bal KOTOPOTo MOJNyYaeT BpalleHHe ¢ TOMOLIbIO LEMHON nepenayn oT bapabana
nebenKy nepeBMKeHNs IPY30BOM Tenekku. Takum 00pa3oM, MOTEHIMOMETpP AAaTYMKA yria u3-
MEHSAET CONPOTUBIEHNUE B 3aBUCMOCTH OT MOJIOKEHUS TPY30BOM TENEKKHU Ha cTpene. PeneiHbii
OJIOK ¥ TIaHeb CUTHAJIM3AIMU YCTAHOBIEHbI B KabuHe MamuHucTa. KpaH uMmeer Takxke orpaHuyu-
TEJb BBICOTHI MOJABEMA KpIoKa (KOHEUHBIN BhiKIoYaTeab SQI B mensax myckarenei mogbema
rpy3a KM2 u nepenBmxenus rpy3oBoit nebeaku Ha ce6s KM9). Orpanuuutens cpabaTsiBaeT npu
KaCaHWM KPIOKOBOW 00OMMOM Ipy3a BBIKIIOYATENS U OCTA0NCHUH HATSHKEHHUS BCIIOMOTATEIbHOTO
TpPOCa, CBS3aHHOTO PhlYaroM KOHEYHOTo BhIKItoUaTens SQ1. DTOT ke BBIKIOYATEIb OrPaHUYNBAET
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JIBHKEHHE TPY30BOM TENEKKU Ha ceOs MpH MepeMeNieHUH e M0 MOJAHATON cTpele, TaK KaK Tpaek-
TOpUS JBUKEHUS TPy3a TOPU3OHTANbHAS U MPU BBHICOKO MOAHATOM KPIOKE M JABMXKEHUM Ha cels
KpIOKOBas 0001iMa MOXKET YIEPEeThCs B TENEKKY.

BpaiieHue moBopoTHOM YacTu KpaHa B Ipefenax Tpex 00OpOTOB OrPaHMYMBAET OTPAHUYMTEIb
noBopoTa (KoHeuHble BhIKIOUaTenn SQ2 u SQ3 B mensax karymek MarHuTHBIX myckareneit KM6
1 KMT). On npexcrasiser co0o¥ MMUHACTBHBIN KOHSUHBIH BhIKIFO4YaTeb BY-250A, npuBoaHO
BaJl KOTOPOTO CBSI3aH uyepe3 3y0uaTyro mepenady ¢ HETMOJBHKHBIM 3y04aThiM BEHIIOM OTOPHO-
IIOBOPOTHOTO Kpyra. KpailiHue moao:xeHns rpy30Boi TENEKKH HA CTPEJIC OTPAaHUYMBAIOTCS KO-
HEYHBIMU BBIKTIOUaTe MU SQ4 1

SQS5. OrpannuunTens TPEACTABISIET cO00 KOHEUHBIN BBIKITIOUaTesb BY-250A ¢ Baiowm,
MOJTyJaroluM BpalieHue ot 6apadbana aedeaKu epeIBIKEHUS TPY30BOM JISOSIKH.
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MHUHOBPHAYKH POCCHH
@I'BOY BO «Tynvckuti 2ocyoapcmeeH bl YHUBEPCUMEN »
UBTC um. B.1l. I'psasesa
Kagpeopa “Onexmposnepeemurxa

3A/JAHUE

Ha KKP no oucyuniune «Cpeocmea Kommymauuu 31eKmpuieckoil IHepzu)
Hanpaenenue noocomoexu: 13.03.02 «dnexmposnepeemura u 1eKmpomexHuxa»

Cmyoenm K00 epynna

1. Tema 3: “Buibop u pacuém nekmpuueckKux annapamoe ynpaeieHus u 3aujumasl 3J1eKmponpueooa agmomoouiIbHo20
kpana ABKC-5A4".

2. Cpox npedocmasnenusi K 3auume ” 20 e
3. Hcexoonvie oannvie 013 nPOEKMUPOBAHUAL.
3.1. Hcmounux snexmposnepauy — CUHXPOHMbIU Ousenv-eenepamop, 25 kBm, 400 B unu nocmoponnuii ucmounux

mpéxghaznozo moka nanpscenuem 380 B, vacmomoii 50 I'y ¢ enyxo3azemMnénHol Helimpansio.
3.2. Texnuueckasi xapaxmepucmuxa 21eKmpooguzameineti MexaHuzmo8 Kpamda.

3.2.1. Dnexmpoosuecamenv npusoda HACOCHOU CMAHYUU — ACUHXPOHHBIN C KOPOMKOZAMKHYMbBIM POMOPOM MUNA
MTKF 112-6, Py =5 kBm, ny = 895 00/mun, Iyc = 13,8 4, cospy = 0,74, ny = 0,74, M. =172 H-m,
Mp=172H-m, I; =53 A, J = 0,065 xe -»".

3.2.2. Dnexmpoosueamens noovéma py3a — acuHXponHulil ¢ gpaznvim pomopom muna MTF 211-6, Py = 7,5 kBm,

220/380 B, nyy = 930 0o6/mun, Iy = 21,3 A, cospy = 0,7,
=077 Iyp=198A, Up=256B, My =196 H-m, Jp= 0,115 ke -m" .
3.2.3. Dnexmpoosuecamens nogopoma Kpama — acuuxpoumvie ¢ aswvim pomopom muna MTF 012-6, Py = 2,2 kBm,
220/380 B, ny = 890 06/mun, Iyc = 76 A,
cosgy = 0,68, 7= 0,645, Ijp. = 11 A, Up = 144 B, My = 56 H-m, Jp = 0,029 k2 - m” .
3.2.4. Dnexmpoosuecamenb MOHMANCHOU 1€0E0KU — ACUHXPOHHBIU C KOPOMKO3AMKHYMbIM pomopom muna MTKH
112-6, Py = 4,5 kBm, ny = 900 06/mun,
Iyc =127 4, cospy = 0,75, ny = 0,715, My = 155 H-m, M= 154 H-m, I;;= 50 A4,
J=0,065 ke -’ .
3.2.5. Dnexmpoosueamenv epy30680U menedicku — ACUHXPOHHBIU ¢ KOPOMKO3AMKHYmbIM pomopom muna MTKF 01 1-
6, Py = 1,4 kBm, ny = 875 06/mun, Iy = 5,2 A, cospy = 0,66,
M= 0,615 Myy=41 H-m, My=41 H-pm, Iy=15 A, J = 0,02 ke - m".
3.2.6. Dnekmpoodsucamens snexkmpozudpasiuyeckozo moaxamens MTKF 011-6, Py = 1,4 kBm.
3.3. Peotcum pabomsl — nogmopHo-kpamxospemennuiil, I1B = 40 %.
3.4. Buowi 3auyumul 31eKmponpueo0a — MAaKCUMAaiIbHO-MOKOBAS, HYA€6Asl, KOHEUHAs 3auWuma.
3.5. Okpyoicarowas cpeda — HOPMATbHAS.
4. Cooepotcanue noacHumenbHOl 3anUCKU.
4.1. Bseoenue.
4.2. Texnonocuueckoe Ha3HaAUeHUe NPOMBIUIEHHOU YCMAHOBKU (MEXAHU3MA), KPAMKOe ONucauue eé KOHCmpYKYuu, KuHe-
MaAMU4ecKou cxembvl U pexrcuma pabomal.
4.3. Tpebosanus, npedvssisiemvie K SIEKMPONPUEOY, CXeMe YAPAGTIEHUSL U 3AUUMbL.
4.4. llpunyunuanbHasn 31eKmpudecKkas cxema 31eKmponpusood yCmano6Ku.
4.5. Bvibop snexmpuueckux annapamos KoMMymayuu, YyRpaeieruss u 3auumsol 21eKmponpugood.
4.6. 3axnoueHue.
4.7. Jlumepamypa.
5. Ilepeuens cpagpuueckozo mamepuana: obwuii 610 ABMOKPAHA ¢ PACHONONCEHUEM INEKMPOOOOPYO0sanus, Kunemamuye-
CKUe CXeMbl MeXAHU3MO8, NPUHYUNUATIbHAS JIEKMPUYECKAsl CXeMd dIIeKmponpueooda (31ekmpoobopy0osanust), cheyugu-
Kayusi Ha dJleKmpuyecKue annapanol.

Pyxosooumens pabomwi B. C. Kocvipuxun
douenm, (noonucw, dama)
KaMO. MexXH. HAYK

I s

(noonucs) (0ama)

3a0anue npurHs K UCKOTHEHUIO
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1.3 Daexrponpusoa kpana ABKC-5A

OcHoBHbIM Ha3zHaueHueM KpaHa ABKC-5A sBusitorcss mpOU3BOACTBO CTPOUTEIBHO-
MOHTQXXHBIX pabOT B YCIOBHUAX CEIBCKOrO CTpouTenbcTBa. [Ipu HEoOXxoaumocTu aomyc-
KaeTcs HCMOJb30BaHME KpaHa Ha MOTPY304HO-pa3rpy304yHbIX paboTax. [lepenBukenue
KpaHa B TPAHCIIOPTHOM IOJI0KEHUU MOKET MPOU3BOAUTHCS TOJIBKO IO JOpOram, paccyu-
TaHHBIM Ha OceBYI0 Harpy3ky aBromoouieit 10 tc (100 kH).

DJIeKTPOoO0OOpPyI0BaHUE KpaHa (pUCYHOK 3) obecrneunBaeT pabOTy M ypaBJICHUE MeXa-
HU3MaMU MOJAbEMa Ipy3a, MOBOPOTA KpPaHA U MEPEABUKEHUE TPY30BOM TEIICKKU, a TAKKE
MOHTaK KpaHa C MOMOILbIO MOHTaKHOM U IPY30BOii JIE0EI0K M BKIIFOUEHUE HACOCHOM CTaH-
1005158

B xauecTBe UCTOYHUMKA JIEKTPOIHEPTUU ISl TUTAHUS DJIEKTPOJIBUTaTENICH aBTOKPaHA MIPU-
MEHEH CUHXPOHHBIN T€HEpaTop C MPHUBOJAOM OT ABUraTess 6a3zoBoro maccu MA3-500A.
Kpome TOro, mpemycMorpeHa BO3MOYKHOCTh MUTAaHHUS OT IOCTOPOHHETO HMCTOYHHUKA
Tpexdaznoro Toka HanpspkeHuem 380 B, wacroroit

50 T'r ¢ ryxo 3a3eMJIEHHON HEUTpasIbIO MPHU MOMOIU Kabens uHoN 50 M, BXOSIIEro B
COCTaB IIPUHAJUICKHOCTEN KpaHa.

[TpuBoa pabourx MEXaHW3MOB KpaHa WHIWBHUIYATbHBIA C BO3MOXKHOCTHIO KAaK Pa3/ieiib-
HOU pabOThI MEXAHM3MOB, TaK U COBMEIICHUSI HEKOTOPBIX pabounx ABmkeHui. . pado-
Thl B TEMHOE€ BpPEMSsI CYyTOK KpaH UMEET OCBEIICHHUE.

DNEeKTPOOCBETUTENIbHASI U CUTHAJIbHAS ammaparypa MUTaeTCs OT OOPTOBOM CETH aBTOMO-
OWIs TOCTOSTHHBIM TOKOM HampspkeHueMm 12 B. Tlpu nutanun 3mekTpoodopyaoBaHus Kpa-
Ha OT TTOCTOPOHHETO MCTOYHHMKA TOKA AJIEKTPOOCBETHTEIbHBIE TPHOOPHI MUTAIOTCS TIepe-
MEHHBIM TOKOM OT MOHMKAIOIIETO TpaHchopMaropa, a OrpaHUYUTENb TPY30M0AbEMHO-
CTH - IOCTOSIHHBIM TOKOM OT CIIEHHUAJIBHOTO BBIIPSIMUTEIBHOTO YCTPOMCTBA.

Cxema mpenycMaTpuBaeT BO3MOKHOCTh MCIOJIb30BaHUS F€HEPATOpa KpaHa B KAyECTBE
MCTOYHMKA BHEUIHEH Harpy3ku CyMMapHOM MOIIHOCTBIO HE OoJiee

10 kBr.

DneKkTpooOopyI0BaHME KpaHa COCTOUT U3 CIEAYIOLIMX OCHOBHBIX Y3JIOB: T€HEpaTop, CH-
J0BOM 1IKad, MyJbT yNpaBlIeHUs], SJIEKTPOJABUTATEM U TOPMO3a, IPUOOPHI OCBEILICHUS U
CUTHAJIM3aLUH, TPHOOPHI O€30MaCHOCTH.

Il'enepaTop ycraHoBieH C mpaBoi (110 X0Iy aBTOMOOWJISI) CTOPOHBI- OIOPHOM Pambl
U TPUBOJAUTCS BO BpalleHHE OT KOpOOKH OTOOpa MOITHOCTH aBTOMOOWIIS C MOMOIIBIO
KapJaHHOI'O BaJla U KIMHOPEMEHHOM NepeAayH. ..

B cumaoBomM mkadgy pa3MemarTcs CTaOMIN3UPYIOLIEE YCTPOUCTBO Ir€eHEPaTO-
pa, aBTOMAaTUYECKHUM BBIKIIIOYATENb 3allUThl TEHEPATOPA BHEIIHET0 UCTOYHHUKA TOKA OT
NEepPErpy30K, MAKETHBIA BBIKIIOYATENb MEPEKIOUYEHNUS] UCTOYHUKA MUTAHUS DIIEKTPO-
JIBUTATEJIEN KPAHOBOW YCTAHOBKH, 3’KMMBbI IS ITOAKIIFOUCHHS] BHEIITHEN HArpy3KH K re-
HEPATOpy, AaBTOMAaTUUECKUI BBIKIFOYATENb 3aILUThI U BKIFOUEHUSI HACOCHOW CTaHIMH CHUCTE-
MBI THAPONpHUBOIa onop. IlyapT ynpaBieHus: yCTaHOBJIEH B KAOMHE MAIIMHUCTA U BKJIIO-
YaeT OCHOBHOM MyNbT (YCTaHOBJIEHHBIA CIpaBa OT MAIIMHUCTA) U BCIIOMOTaTENbHBIN
(ycTaHOBJICHHBIN CJICBA).

OcCHOBHOW yJIBT YIPaBJICHUS UIMEET BEPXHIOIO MAHENb C pa3MELIEHHBIMU Ha HEW opraHaMu
YIOpaBJIEHUS U KOHTPOJISA, pENEHHYIO TaHEelb C alapaTaMy 3allUThl © KOMMYTAIIUU U Jie-
BYIO JIBEPIy C pa3MEIICHHBIMU Ha HEW OpraHamMu KOHTpPOJS W yhopaBiieHus. Bcrnomora-
TEJBHBIN MyJIBT UMEET BEPXHIOIO TIAHENb C pPa3MEeIIEHHBIMUA Ha HEeW puOOpaMu KOHTPOJIS
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u ynpasieHus. Ha peneiiHol nmaHeln OCHOBHOI'O MyJibTa YCTAHOBJICHBI 32KUMBI, K KOTO-
PBIM MOAKITIOYAIOTCS KaOEJTM BHEITHUX 1ETEH.

Brixos kabeneii u3 kaOMHBI BBITIOJIHEH B BHJIE NTATPYOKOB, OOBEIMHEHHBIX Ha OJTHOM (hj1aH-
e, MPUKPEIVICHHOM CHapyH K oO1uBKe KaOuHbl. [Ipu He0OX0IUMOCTH 1IEMOHTHPOBATH
KaOWHY C KpaHa JIJIsl TIEPEBO3KU €r0 TIO JKEJIE3HON JOpOTe OTKIIIOYAIOTCS KaOemn OT Ka-
OCJIbHBIX 32KMUMOB U CHUMAIOTCSI OOJITHI, Kpersiue ¢uiaHer K KaOuHe.

[IpaBbIM KpECTOBBIM MEpeKIIIoYaTesieM (BEpXHss MaHelh OCHOBHOTO MYJbTa) MPOU3BO-
JUTCSl YIIpaBJICHUE TPY30BOM M MOHTaXKHOU JieOenkamu. [Ipu moBopoTe pyKOsSITKH Tepe-
KIJTFOUaTeIIsl Ha ce0sl MPOMCXOIUT MOIbEM TPy3a Ha TIEPBOM CTYIIEHU YCKOPEHUS. Y Bemye-
HUE CKOPOCTH MObEMA MPOU3BOIUTCS HAKATUEM KHOTIKH YCKOPEHUS ToIbeMa (Ha TOM Ke
MyJIbTE) HA PYKOSATKE Mepekitoyarens. [Ipy moBopoTe pyKosSTKHA OT ceOsi ¢ OHOBPEMEH-
HbIM Ha)KaTUEM KHOIKH YCKOPEHHsI MPOUCXOAUT CITYCK Ipy3a Ha HOPMAJIbHOM CKOPOCTH.
Bxurouenre nocaiouHoi CKOPOCTH TPU CITyCKe MPOM3BOJIUTCS Ha)KaTMEM Ha IMpaBylo Ma-
Hellb, 0€3 OCTAHOBKU JIBUTaTeNsl, KHOMKY YCKOPEHHUs MOAbeMa IOCie HaXATUsl HAa TMaHelb
MOYHO OTIYCTUTh. OCTaHOBKA JIBUKEHUS-TIObEMA U CITyCKA HA JIFOOBIX CKOPOCTSX MPOU3-
BOJMTCS] BO3BpAIIEHUEM pblyara nepekiioyaTesisi B cpeHee (McxoaHoe) nonoxenue. [1o-
BOPOTOM PYKOSITKH MPABOro MEPEKIII0YaTelIs BIPABO MPOU3BOIUTCS MOIBEM MOAKOCA —
P MOHTaXXE KpaHa, TIOBOPOTOM BIIEBO — OMyCKaHWe mojkoca. [Ipu pabore kpaHa menu
VIPaBJICHUS TOIBEMOM-OITyCKAaHUEM TOJIKOCA PA30MKHYTHI OT CIy4YallHOTO BKIIFOUEHUS
nepekioyateneM "MoHTax - paboThI".

JIeBBIM KpECTOBBIM MEPEKITIOYATEIEM BEPXHEH MaHEIM BCIOMOTATEIHHOTO MYJIbTa TIPOM3-
BOJIUTCSI TIOBOPOT KpaHa M TIEPEMEIIICHUE TPYy30BOM TeNexKu. [Ipr moBopoTe pyKOSTKH Tie-
peKITrouaTessl BJIEBO MPOU3BOIUTCS TTOBOPOT paHa BIIEBO, MPU MOBOPOTE BIIPABO - MOBO-
pOT KpaHa BIpPaBO. YBEJIUYEHUE CKOPOCTH MOBOPOTA MPHU ABUKEHUHU B JTHOOYIO CTOPOHY
POU3BOAUTCS HAKaTHEM Ha KHOIMKY YCKOpPEHUs MOBOPOTa (BEpXHssl MaHEIb BCIIOMOTa-
TenapHOro . [Ipu moBopoTe pyuku Ha ceOsi MPOU3BOAUTCS MEPEMENICHUE IPY30BOM TEIeK-
KM B CTOPOHY YMEHBIIIEHHUS BblIeTa (K ceOe), IpH MOBOPOTE PYKOSTKU OT ceOsl - repeme-
IIEHUE TPY30BOM TEJIEKKHU B CTOPOHY YBEJIMUYEHUS BbLIETA (OT ceOs).

KoHcTpykiusi KpecToBOro mnepeksovaresiss He IMO3BOJIAET MPOU3BOAUTH COBMEIIECHUE
IBYX ONEpaIUii, MOATOMY IIpH paboTe KpaHa HEBO3MOXKHO COBMEIIEHUE MTOBOPOTA C Iie-
pEeOBMKEHUEM TPy30BOM Tenexku. [Ipu paboTe mOmMycTHMO COBMEIICHHE MOAbhEMa-
OTyCKaHMS Tpy3a C TOBOPOTOM KpaHa WJIH C MIEPEIBIXKCHUEM IPY30BOU TEIEKKHU.
DJIeKTPOABUTaTEIM U TOpMo3a. Ha kpaHe mpuMeHEHBI aCHHXPOHHBIE DJIEKTPOIBUTATE-
JIM TIOBBIMIIEHHOTO CKONbkeHus cepuu AOC 1 37eKTpoABUTaTENM C (pa3HBIM POTOPOM CEPHUH
MTEF.
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G - rerepatop cuHxpoHHbII ECC5-81-6M101, 25 xBT; M1 - 35ieKTpoaABHUTraTe b NPHUBOJA HACOCHON
craniun AOC2-41-4, 5,2 kBt, 380 B; M2 — snextponsurarens moabema rpysza MT-211-6, 7,5 xBr,
220/380" B; M3 - snexTpoaBurarenp nmosopora kpana MTF-012-6,

2,2 xBr, 220/380 B; M4 - snextpoasurarens MonTaxHoi nebenku 380 B; AOC2-41-6, 4 kBt; M5 - anektpo-
JBUraTellb rpy30Boi tenexkn AOC2-22-6, 1,3 kBt, 380 B; M6 - »nekTpoaBurarensb 3AeKTPOrUaApaBInye-
ckoro Tonkarens TOI'-25 (Bxoaut kommiiekT Topmo3a TKTI'-200M); QF'] - BeIkItOYaTeNb aBTOMAaTHYE-
ckuit AITIS0-3MT c pacuenutenem Ha 40 A; QF 2 - Beikiirouarenab apToMatuueckuid AI15S0-3MT c pacie-
nuteneM Ha 6 A; QF3 - Beikimtouarenb aBroMarndeckuid AII50-3MT c pacuenutenem Ha 25 A; OF4 n
QOF5 - Beikmtouarenu aBromatndeckue AIIS0-3MT c pacuenurenem Ha 10 A; QF6 - BbIKIIOYATENb aB-
toMarnueckuid AII50-2MT c pacuenutenem Ha
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4 A; KMI, KM2, KM6 - nyckatens maruutHeie [IME-211, karymka 220 B; KM3.1.KM3.2, KM4.1,
KM4.2, KM51, KM5.2, KM7.1, KM7.2 - nyckatens maruutabeie [IME-213, karymka

220 B; KAI, KA2 — pene; KA4 — pene oopwiBa a3 E-511; SQ1, SO2, §Q6, SQ7 - BeIKIItO4aTen KOHEUHbBIS
BIIK-2110; 804, 503, 505.1, 505.2 - Beikitouatenu koHeunbie BY-250A; YBI, YB3 - TopMO3HbIE
anekTpomarautel MO-200b, katymka Ha 220 B; YB2, YB4 — Topmo3Hbie annekTpomarautel MO-200b,
karymka Ha 220 B; SA4 -nepexmouarens I1E-032, ucn. 1; SA5 - nmepexmouarens [IKII-63-12-73;
SAIL.1...54A1.4, SA2.1...S42.4 - nepexmtouarenu kpectoBeie KII-4-2; S43 - nepekmouarens [1E-022,
ucn. 2; SA4.1, SA4.2, SA8.1, SA8.2 - nepexmouarenu TB1-1; SB] - xHonka ynpasienuss KE-022, ucm.
5, TpuOOBUIHBIN TOJKATENb KpacHOro 1BeTa; SB2, SB3 - xnonku ynpasinenus KE-011, ucm. 19, Tonka-
TeJb YepHOTro IBeTa; 1S - cTabuau3aTop HanpsbkeHHs (KOMIUIEKTHas roctaBka reneparopa ECCS); TV -
tpancdopmarop nonmwkaronmii OCO-0,25, 220/12 B; TA - tpanchopmarop toka, TK-20; HAI - 3Bo-
HOK rpomKkoro 6ost M3-1 na 220 B; HA2 - cupena snexkrpuueckas 3BI'JI na 220 B; PAI - amnepmerp
3-421; PV - Bonbt™eTp 2-421,0-450 B; EHI, EH?2 - snektponeun [IT-102 na 220 B, 1000 Bt; UZI -
BBIIPAMUTEND cesieHoBbIN CB-12-3; P42 - Mummamnepmerp M-4200; OI'TI -orpannuunTens rpy30mnonb-
emHoctu kpaHa OI'TI-1, mogudukanus 2; FUI - npenoxpaHuTens, miaBkas Bctapka BT®6 nva 6 A; FU2
— TIpeIoXpaHuTeNb, TaBkast BctaBka BT®10 na 10 A (B kabune aBTomoouins MA3-500); XS, XS4 —
mTencenbHbie pazbembl; XS2, XS3 - .mrencensHbie po3eTku 47K Ha 12 B; RI - pe3ucTop mycKoperyJiu-
pytommii  HO-22A, xar. Ne2TJ[.750.021.03; R2 - pesucrop myckoperyaupytomuii H®-11A,
kaT.Ne2T]1.750.020.01; HL1 - namma curnanbHas AC-0; EL, EL2 - ¢apst ®I'-12-b1; EL3 - nnadon oc-
Bemienus I1K-201-A; HL2, HL3 - namma curaaiabHas

M-13,5-0,16; EI - ykazarens Temneparypsl Boabl YK-102; E2 - ykazaTenb 1aBieHUs1 Macia

YK-144; PC - cuetunk motodaco 563 411-M (B kabune apromoounst MA3-500); R3 - pesucrop MIIT-0,5-
11K, Pl -patuuk ycunus; P2 - 1aT4uK yrja; OCTAIbHOE — KOHTAKTHI.

Pucynok 1.3 - lIpuHnunuanbHasi cxeMa 3JIeKTPO00OpPYAOBaHUSA
aBTOMOOMJIbHOr0 kKpana ABKC-5A

Onextpoasurarenu M1 mpuBoga HacOCHOUW cTaHIMu, M4 MOHTaXHOU jedeaku U M5
rpy3oBoi Tenexku tTuna AOC2. Dnexrpoasurarenu M2 tuna MTP-211-6 (nns noas-
ema rpy3a) u M3 tuna MTP-012-6 (my1st moBopoTa kpaHa) ¢ Gpa3HBIM pOTOPOM JJISI PETY-
JMPOBAHUS CKOPOCTEH MObEMA-OIyCKaHUs U IOBOPOTA KpaHa.

Ha MonTaxkHo# nebenke, MEXaHU3Me TOBOPOTA U TEJIEKEUHOU JIeOEAKEe KpaHa yCTaHOB-
JeHbl KonogouHble Topmo3a Tuna TKT ¢ KOpOTKO XOJOBBIMHM 3JEKTPOMAarHuTaMy TUIA
MO.

Ha rpy3oBoii nebenke ycTtaHoBaeHbI gBa TopMo3a. Oaun u3 topmo30B -TKT-200 ¢ ko-
POTKO XOA0BBIM 3iekTpoMariutoMm MO-200b - siBisieTcss CTONOPHBIM U MPEIHAa3HAYEH
U1l YAEpKaHUs Tpy3a B MOJHITOM mojoxeHuu. pyroi topmo3 - TKTI-200M c¢ anek-
TPOTHUIPABIMYECCKUM TOJIKATEIEM - MPEIHA3HAYCH IS 00CCIeYeHUs MOCATOYHONU CKO-
POCTH MPHU CIIyCKE TPY30B.

[Tocagounast ckopocTh obOecreunBaeTcs cienyonmuM oopasom. [Ipn HOMHUHAIBEHON CKO-
POCTH CITyCKa OOMOTKH JJICKTPOIBUTATENS THAPOTOJIKATENSI COSAUHEHBI B 3B€31y H. IH-
TAlOTCS OT CTaTopa deKTponaBuraress aedenku. [Ipu HakaTHM Ha TAHENb BKIIOYCHUS
MOCAJ0YHON CKOPOCTH BKJIIOUAIOTCS JBA IMPOMEKYTOUHBIX pelie, KOHTAKThl KOTOPBIX
NEPEKIIIOYAIOT THUTAHUE OJJIEKTPOABUTATENS THAPOTOJIKATENS CO CTaTOpa OCHOBHOI'O
AJIIEKTPOJBUTATENS] HA €r0 POTOpP, a TaK¥Ke MEPEKII0Yal0T OOMOTKH 3JIEKTPOBUTATENS
TUAPOTOJIKATEIA CO 3BE3/bl HA TPEYTOJIbHUK, TaK KaK HAIMpPSIKEHHE HA CTaTOPE OCHOBHO-
ro anekTpojasuratess 380 B, a HanpspkeHHe MeXy KoJibliaMu poTopa 01u3ko k 220 B.
B nepBb1ii MOMEHT NOCIIE BKIIFOUEHUS ITOCAT0YHON CKOPOCTH YacTOTa BpaIlllEHUSI pOTOpa
paBHAa HOMHUHAJIBHOM, MPH 3TOM YacTOoTa TOKa OJM3Ka K HYJIIO. DJIEKTPOJABUTATEIH
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TUAPOTOJIKATENS B 3TOT MOMEHT OCTAaHABJIMBAETCS, MOPLIEHb THAPOTOJIKATENS OIyCKa-
€TCs, a KOJOJKU TOPMO032a 3aMbIKatOTCsl. OCHOBHOM 3JIEKTPOABUTATENb PU 3aAMbIKAHUU
KOJIOJJOK TOPMO3a YMEHbIIAET YaCTOTYy BpalleHHs (MU J1a)ke OCTAHABIMBAETCS ), MPU
ATOM 4YacTOoTa TOKa B €ro potope Bo3pactaer noytu 10 50 ['m.

ONEeKTPOJIBUTaTENIb TUJIPOTOJIKATENS] HAYMHAET BPAIAThCs, MOPILICHb MOJHUMAETCS, U
TUAPOTOJIKATENIb PA3MBIKAET TOPMO3, UTO MPUBOJIUT K Pa3roHy OCHOBHOT'O 3JIEKTPOJIBU-
rarend. [Ipu pasroHe mocnegHEro 4acTtora TOKA pOTOpa IMAnaeT, YTO BBI3BIBAET Clle-
IOYIOIIYI0 OCTAHOBKY 3JIEKTPOABUTATENS TOJKATENS U TOPMOKEHUE OCHOBHOT'O AJIEKTPO-
ABUTATENS, U T. 4. TakuMm oOpa3oM, o0pa3yeTcsi cucteMa, B KOTOPOU MOCE HECKOJIbKUX
KOJIeOaHUI YaCTOTHI BPAILIEHUSI OCHOBHOTO 3JIEKTPOJIBUTATENs YCTAaHABIUBAECTCS HEKOTO-
past MOCTOSIHHASI YaCTOTa BPAILICHHMS, 3aBUCAIIAsl TOJIBKO OT MOIIHOCTA OCHOBHOTO JJICK-
TPOABUTATENSA, HANPSIKEHUS MEXKIY KOJIBLAMH €r0 pOTOpa, YCTAHOBJIEHHOW CTYNEHHU
MyCKOPETYIUPYTEIIUX CONPOTUBIIEHUI, TOPMO3HOTO MOMEHTAa TOPMO3a U ITOYTH HE 3aBU-
cslas OT MaccChl OIyCKAEMOTro Ipy3a. PerynupoBka MmocagoyHON CKOPOCTH ONMYCKaHUs
JOCTUTAETCd U3BMEHEHHEM TOPMO3HOI'O MOMEHTA ITyTEM U3MEHEHUS JIJIMHBI 3AMbIKAIOIIEH
IPY>KUHBI TOPMO3a.,

CunoBas nenb. [lutanue KpaHoBOM YCTAHOBKHM OCYILECTBJISETCS JIUOO OT CUHXPOH-
HOTO reHepaTopa Tpex(a3zHoro Toka KpaHa, MO0 OT MOCTOPOHHEr0 UCTOYHHKA. ['eHepa-
TOp MPUBOJUTCS BO BpalleHUE Oa30BbIM JBUTATEIIEM aBTOIIACCH.

[Ipu BpameHnu reHeparopa ¢ HOMMHAJIbHOM 4acTOTOW BpallleHHsl 0€3 Harpy3ku (Xoio0-
CTOM XOJ) OCTAaTOYHBIH MAarHUTHBIA MOTOK POTOPAa MHAYKTUPYET HEOOJBLIYIO AJIEKTPO-
nerkytyto cuty (3/1C) B OCHOBHOM M TOMOJIHUTENFHON 00MOTKaX cTaropa reHepaTopa.
[Tpu srom BJIC B momoJHUTENHLHON 0OMOTKe, 3HaunTeabHO MeHbiie J/[C B OCHOBHOMU
0OMOTKE M HeIOCTaTO4YHA JJIsl BO30Y>KIeHus reneparopa. st Bo30yxkaeHus reueparopa
HE0OXOMMO KPAaTKOBPEMEHHO MM0J1aTh HanpsbkeHue 12 B Ha 0OMOTKY poTopa KHOMKOM
SB2. Ilpu BKJIIOYEHHWH HArpy3KHd MO OCHOBHOM OOMOTKE CTaTOpa MOMAET TOK, KOTOPBIN
CO3J1aCT B T€HEPATOPE HAMATrHWYMBAIOLIYIO CUJIy CTAaTOpa, HANPABICHHYK HABCTPEUY
HaMarHu4uBarouien cuie, o0pazoBaHHON 0OMOTKON poTopa.

C nenpro KOMIIEHCAMM pa3MarHMYMBAOUIEro JCHMCTBUSI MarHUTHOTO MOTOKAa CTaTopa U
COXpaHEHUsl HAMPSIKEHUS TeHEepaTopa Ha BbIXOJIE YCTAHOBJIEH KOMIIEHCUPYIOIIUI cTaOu-
JM3aTOp, KOTOPBIM aBTOMAaTUYECKHU MOJACPKUBAET BBIXOJHOE 3HAYEHUE HAIMPSKEHUS Te-
HepaTopa ¢ TOYHOCTHIO £ 5 %.

[Tepexmtouarens SAS obecriedynBaeT BKIIOUEHNE HATPY3KU Ha MTUTAHUE TeHepaTopa Jrudo
Ha IIATAaHHUE OT BHEIIHETO MCTOYHHMKA TOKAa. ABTOMAaTHYeCKHM BhIKIIOoYateab QF1 3amm-
L[a€T F€HEPATOp OT MEPErpy3KU U TOKOB KOPOTKOTO 3aMbIKAHUS.

Bce nenu kpaHOBBIX 3JEKTPOJABHUTATENICH 3alMIIEHBl ABTOMAaTUYECKUMU BBIKJIIOYATE-
asvu QF2, QF3, QF4 u QF5 u nuHelHbIM KOHTAaKTOPOM, 00ECIIEYHBAIOIIUM HYJIEBYIO
3aIIUTY Y UCKIIFOYAIOIIMM CaMO3aIllyCK MEXAHU3MOB KpaHa IOCJ€ BKIKYEHUS CHIIO-
BOM 1LI€JIM aBTOMATUYECKUM BBIKJIHOUATEIIEM.

Jlns koHTposst oOpbiBa a3 nmpuMeneHo pese KA tuna E-511, koHTponupyroliee Halu-
YK€ HaMpsHKEHUs Ha BceX (pa3ax CUIIOBOM 1EMHU..

Henu ynpasjieHus, 3aIIUThl U 0JIOKHUPOBKH. [IuTanue uenen yrnpaBJIeHUs] OCYILIECTB-
nsietcst HanpsbkeHueMm 220 B ot ¢a3bl 1 HyneBoro mpoBojia 4epe3 aBTOMAaTUYECKH BbI-
kmogatenab QF6.

BxitoueHune U BBIKJIIIOYEHHE CHIIOBOW LIEMM C MECTa YNPABJICHUS KPAaHOM IPOU3BOIATCS
nuHeRHbIM KoHTakTopoM KMI1 ¢ nomompero kHonok SB2 n SB1, Haxoasmumxcs Ha JeBOU
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JBEpLIE OCHOBHOTO NyJbTa. Hyneas 3ammra npou3BOAUTCS MOCIEI0BATEIBbHO COCINHEH-
HbeiMu KoHTakTamu SA1.1, SA1.2, SA1.3, 8Al1.4 u SA2.1, SA2.2, SA2.3, SA2.4 kpecro-
BbIX mepekioyareneit SAl.1, SA2.1, BKIIFOYEHHBIX B IEMb KATYIIKWA JUHEWHOTO KOHTaK-
topa KM1. HyneBas 3amura HCKIIO4aeT CaMONPOU3BOJIbHBIN 3aIlyCK MEXaHU3MOB Kpa-
Ha U obecreunBaeT BKIOUEHUE TUHEHOro kKoHTtakropa KM1 Tonbko npu cpeanem (Hy-
JIEBOM) TOJIOKEHUH PYKOATOK KPECTOBBIX NEpEKItoyaTeneid. B 3Ty 1enb BKIIOYEH KOH-
takT K1.2 pene obpriBa a3 KA4.

VYpasieHue 3J€KTPOIBUTaTENsIMU MEXaHU3MOB KpaHa MPOU3BOJIUTCS JBYMSI KPECTOBBI-
mu niepexmouatensimu: SAl.1, SA2.1. Bxirouerue rpy30Boi JieOeaKN Ha MOIBEM TIPOM3-
Boautcs myckaresieM KM3. 1. B menum karymku MmyckaTess yCTaHOBJIEHbI KOHEUHBIA BbI-
kimovaTenb SQ1 orpaHuyuTeNst BHICOTHI MOAbEMA Kproka M KOHTAKT K4.3 orpanuumresns
rpy3zonoabemMHoctu OITI-1.

[TepexntouareneM SA3 MPOU3BOAUTCS KOMMYTAIUS LENEN YIIPABICHUS! KPAHOM IIPU MOH-
Taxe v padore. B nosoxxenuu nepexsmrouareis "MoHTax" 3aMKHYThI KOHTaKThl SA3, 1IyH-
TUPYIOIIME KOHEYHBIN BBIKIIOYATENh SQI1, BKIFOUAONINI LENU YNPABICHUS] MOHTAKHON
nebenkoit, 1 SA3, NyHTUpYIOIIHME KOHEUHbIN BhIKoUaTenb SQS5.1, SQS5.2 B nenu ynpas-
JIEHUS IBUYKEHUS TEJICKKU BIIEPEI.

B nonoxxenun Beikmouarens "Pabora" 3aMKHYT KOHTakT mepekitouatens SA3 B HenH
YIPaBJICHUS MEXaHU3MOM IIOBOPOTA. YKa3aHHbIE OJOKMPOBKH OOECIICUHBAIOT MOHTAX
KpaHa ¥ UCKIII0YAI0T padOTy KPaHOM B MOJIOXKEHUHU Nepekitodaressd "MoHTax".
PeBepcuBHble maruutHble mmyckareau KMS.1, KMS.2, KM3.1, KM3.2 u KM7.1, KM7.2
COJIOKMPOBAHBI CBOMMHU PA3MBIKAIOIMIMMUA KOHTAKTaMH, 3aIIUIIAIONIIMHI OT KOPOTKOTO 3a-
MBIKaHHsI B Clly4ae 3aJMIIaHHus OJHOro M3 myckateneil. KoHeunslid BbIKitOuaTelnb SQ2
pa3MbIKaeTcs MPU YCTAaHOBKE KOJIOHHBI B THE3/I0 MOBOPOTHOW IUIAT(OPMBI U MCKIIIOYAET
ClTy4aitHyI0 paboTy Ipy30BOH JieOenKH 0€3 OrpaHUUYUTENS TPY30I0ILEMHOCTH.

Ilens ynpasnenus nyckaresneidr KM7.1 u KM7.2 3aBeieHbl uepe3 KOHEUHbI BBIKJIFOYATEIb
SQ2. CpabarbiBaHHE OTrPAaHUYUTENS TPY30MOJABEMHOCTH MOXKET NPOM3OUTH Kak IMpH
NOIBEME I'PY3a, IPEBBIIAIOIIET0 HOMUHAIBHBIN, TaK U MPU MEPEABUKEHUU TPY30BOM Te-
JIEXKKHU C TPYy30M B CTOPOHY YBEJIIMUEHHMs BBUIETA, OATOMY B Lenu myckarened KM7.1 u
KM?7.2 ycranonen koHTakT K4.4 orpanuuutens rpy3onoabemMHoctd OI'TI-1. Orpanunye-
HUE JIBMOKEHUS TEJEKKHU B Ty WIH JIPYTYIO CTOPOHY MPOU3BOJUTCS KOHEYHBIMU BBIKIIIO-
gatensamu SQS5.1, SQS5.2.

OrpanuueHue BpalleHHs] TOBOPOTHOM YacTH B Mpefesiax TpexX 00O0pOTOB MPOU3BOIUTCS
KOHEYHBIMH BBIKTIOUaTesiMu SQ3.

3ammra 3JIeKTPOABUTATENEH KpaHa OT MEePEerpy3Ku MPOU3BOJUTCA aBTOMAaTHUYECKUMHU BbI-
kmouarensimu QF 2, QF3, QF4, QFS5. Beikmouarens QF2 npuBoma HaCOCHOM CTaHIIUM
CILy>KHT TaKXe JUIs IyCcKa dneKkTpoaBurarens M1.

Lenu ocBemennss u curHaansanum. [lutanue neneit ocBenieHus mpu padoTe OT reHepa-
TOpa MPOU3BOJUTCS OT OJHOM M3 aKKyMYJSITOpPHBIX Oatapeit 6a3oBoro apromaccu MA3
500 HanpsoxenreM 12 B mocTOSSHHOrO Toka

[Ipu paboTe OT BHEIIHEW CETH, KOT/ia JBUraTeNb aBTOLIACCH HE PabOTaeT U MoA3apsIKU
aKKyMYJIATOPHOM OaTapeu HET, LeMH OCBEIICHUS MUTAIOTCS NMEPEMEHHbIM TOKOM Ha-
npsokeHueM 12 B ot monmxkaromero tpanchopmaropa TV. Ilepexntouenue poaa muta-
HUS LETIe OCBEIIECHHS IPOU3BOAUTCS NEpeKoyaTenem SA 7.

[IuTanue orpaHUYUTENS IPY30II0ABEMHOCTH B IEPBOM CIIy4ae MPOU3BOJIUTCS TaKKE OT
aKKyMYJIATOpPHOHM O6aTapeu, a BO BTOPOM — OT CIIEHUAIBHOTO BBIIPSIMHUTEIHHOTO YCTPOii-
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ctBa UZI. IlepexiroueHue pojia MATAHUS OTPAHUYUTEIS MPOU3BOAUTCA IMEPEKII0YaATE-
aem SA6. Ilepexitouarenem SA8.1-SA8.2 mpou3BOAUTCS MEPEKIIOYEHUE YyKa3aTeneu
TeMIepaTypa BoJbl U JaBJIEHUS Maciia U3 KaOMHbBI aBTOMOOUIISE Ha KaOMHY KpaHa.
CurnanpHas snamna HL1ciyXuT MHAMKATOPOM BKIIFOUEHUS HACOCHOM craHumu. [lpum
paboTe KpaHa HacOCHas CTAHIIMS TOJKHA OBITh OTKIIIOUEHA, IIPY 3TOM CUTHAJIbHAS JlaMIa
JOJDKHA MTOTaCHYTh.

[Ipu TpaHcmopTUpPOBKE KpaHa Ha OTOJIOBOK CTpeNibl U OyKCHp pacyajia HaBEIIMBAIOTCS
rabapuTHbIe (hOHAPU COOTBETCTBEHHO OEJIOTr0 U KPAaCHOTO IIBETA, KOTOPHIE MOIKII0YAIOT-
Csl K IITETICEIbHON PO3ETKE BHEIIHUX CBETOBBIX MPUOOPOB MPHIIETIA.

IIpubdops! 6e3onacHocTn. Ha kpaHe ycTaHOBIEHBI Cleayomue MpruOopbl 6€30MaCHOCTH:
OTPaHUYUTEIIb TPY30MOABEMHOCTH, OTPAHUYUTEND BBICOTHI IMOJIBEMA KPIOKA, OTPaHUYH-
T€JIb KPAMHUX MOJIOKEHUUN TPy30BOM TEJIEKKH, OTPAHUUYUTENh IOBOPOTA, OTPAHUUUTEND
MOHTa)Ka KOJIOHHBI, KDEHOMEp, yKa3aTelb BBICOTHI KPIOKa U T'PY30MO0JIbEMHOCTH, pEJie
oOpbIiBa (as3.

Orpannuurens rpy3onoabeMuoctd Tuna OI'TI-1 momudukauuu 2 npenHasHadyeH s
OpeAOTBPALICHUS Neperpy3ku kpana. OH COCTOUT U3 JaTYMKa yCWIHM, TaT4ynKa yria, pe-
JeitHOTro 0JI0Ka U MaHeNu CUTHAIU3allUu.

JlaTuyuk yCWIMK yCTaHOBJICH HA MOBOPOTHOM ruiardopme kpana. OH CBA3aH C MOHTaX-
HOW TATOM I'py30BOTO KaHaTa, U €ro NOTEHUHOMETP U3MEHSIET CBOE COIIPOTHUBIICHHUE B
3aBUCUMOCTH OT HaIpsDKEHUS B TPY30BOM KaHATE, T. €. OT MacChl IOJHUMAEMOT0 Tpy3a.
JlaT4MK yriia yCTaHOBJIEH B KOPHE CTPENIbl M CBSI3aH C KYJAYKOBBIM BaJOM KOHEYHOT'O
BoikitouaTenss BY-250A, npuBoaHOM Ball KOTOPOro MOJY4YaeT BpALIEHUE C MOMOIIBIO
LEnHON mepenayu oT OapabaHa TenexeuHou nedeaku. TakuM oOpa3oM, MOTEHIIMOMETP
JaTYMKa yrila U3MEHSET CBOE COINPOTUBIIEHHWE B 3aBUCUMOCTHU OT MOJIOKEHHUS TPY30BOM
nebeIKu Ha CTpere.

Penetlinbiii 010K pacmojio)keH B KaOMHE KpaHa Ha MEPBOU €€ CTEHKe, a MpuOOpHI ma-
HEJIW CUTHAJIM3AIMY - HA BEPXHEN NAHENIM BCIOMOTaTeJIbHOTO MyJIbTA.

OrpanuuuTenps BBICOTHI MOABEMA KPIOKA YCTAHOBJIEH B KOPHE CTPEJIbl HA ONEPEYHOU
HYKHEW naHend. OH COCTOUT U3 KOHEUHOI'O BBIKJIFOYATENS, IBYXIIEUEBOTO phlyara, Ha-
TSXKHOM MPY’KUHBI U TPOCA, IPOTAHYTOIO IMOJI CTPEIIOM U MPOXOASIIErO0 CKBO3b IIEIb B
HQXXUMHOM pblYyare Mexay 0JI0UYKaMu Tpy30BOi TelekKU. B paboueM MOI0KeHUU TPOC
OTPAHMYMTENS] HATAHYT HATSHKHOM NpPYKMHOM. IIpu moaxone KprokKOBOM MOIBECKH K
IPY30BO#l TEJEkKKE CKOOa IMOJBECKH yNUPAETCs B NMOBOPOTHBINA pblYar, BO3AEHCTBYS
4Yepe3 CUCTEMY TAT U PblUaroB Ha TpoC orpaHuuutens. [Ipu BeITArMBaHUK Tpoca ABYX-
IJICYEBOM pblYar OTXOAMUT OT HAXKUMHOTO 3JIEMEHTa KOHEYHOTO BBIKIIIOYATENsI, CpadaThl-
BaHHE KOTOPOr0 MPHUBOJMUT K OCTAHOBKE JIBUKEHUS.

OrpaHnuuTenb KpalHUX MOJIOKEHUU TPy30BOM TEJIEKKH MPEACTaBISIET COOOM IIMHUH-
JIebHBIA KOHEUHBbIN BhIKITIOUaTesb BY-250A, cBsi3aHHBIN IIeMHOM nepenayeii ¢ 6apaba-
HOM TeJIeKEYHOU JIeOeIKH.

OrpaHu4uTesb MOBOPOTA MPECTABISIET CO00M KOHEUHBIN BhIKIIIO4YaTenb BY-250A, npu-
BOJHOM Bajl KOTOPOIo MOJIy4aeT BpalleHUe yepe3 3yOuaTyro nepeaady oT HEMOABUKHO-
ro BeHIa MOBOPOTHOM omnopbl. OrpaHUYUTENh MOBOPOTAa HACTPOEH HAa CpadaThbIBaHUE
nocine 1,5 060poToB B I00YI0 CTOPOHY OT CPEAHETO MOJIOKEHHS, MPU KOTOPOM KIyT
AIEKTPUUECKUX Kabenei, MpoXOoIsilIuX C OMOPHON paMbl Ha MOBOPOTHYIO MIAaThopMy,
HE 3aKpYYEH.
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OrpaHnyuTenp MOHTAXa KOJIOHHBI MPEJHA3HAYEH [JI1 KOMMYTAalUHU LENEW yNpaBIeHUs
BO BpeMsi MOHTaka U paboThl kpaHa. OH yCTaHOBJIEH Ha OJHOM W3 THE3]] MOBOPOTHOM
1aTGOpMbI U CpadaTHIBAET MPHU MOCAAKE B HUX OCHU KOJIOHHBI.

Kpenomep, ycTaHOBIIEHHBII B KaOMHE KpaHa, MpeAHa3HayeH JUisl KOHTPOJIsl HAKJIOHA Kpa-
Ha B mpoliecce 3KkcmtyaTauu. OH COCTOUT U3 FEPMETUUYECKON CTEKJISSHHOW 3amasiHHOU
aMIyJbl CO IIKAJIOW Ha €€ JIHE M BO3JYIIHOTO IYy3bIps, 3aHUMAIOIIEr0 MpPH TOPU30H-
TaJIbHOW YCTaHOBKE KpaHa LIEHTPAJIBHOE NOJIOKEHNE. AMITYJIa 3aKJIFOYEHA B METAJUINYE-
CKUH KOPIYC C MOJICTPOCYHBIMU BUHTAMU JJisl BEIBEPKU YPOBHSI MPU YCTAHOBKE KPEHO-
Mmepa. Kpome Toro, Ha 3agHeli Oanke, OMMOPHOM paMbl YCTAaHOBIICH €IIE OJUH KpEeHOMED,
NPEACTABISIONUNA COOOM OTBEC M KOJIBLIEBYIO IIKATy C OKPY>KHOCTSIMH, COOTBETCT-
ByromumMu 1,5 u 3° HakJIOHA KpaHa. ITOT KPEHOMED MPeaHA3HAYEH 11 KOHTPOJIST YPOBHS
P YCTAaHOBKE KpaHa Ha TUAPO(UIIMPOBAHHBIE BBIHOCHBIE OTIOPHI.

VYkazarenb BbUIETa KPIOKa U IPy30NOABEMHOCTH MPEACTABIsAECT COOON HANIUCU C yKa-
3aHHEM BbLJIETa U HauOOJIbIIEH TPY30M0IbEMHOCTH, MPUKPEILIIEMbIE K HIKHEH MaHeIu
cTpensl. JJomyctumas rpy30mnoqbeMHOCTh ONPEACIISIETCS TOJIOKEHUEM TPY30BOM TENEK-
KW Ha CTpeJIE.

[IpuBoabI yripaBieHus MpeJHA3HAUEHBI ISl U3MEHEHUs] 000POTOB M OCTAHOBKHU JIBUTaTe-
7. aBTOIIACCH W3 KaOWHBI MAITMHUCTA. YTIPABICHUE MPOU3BOJUTCS PHIYaroM, yCTaHOB-
JICHHBIM Ha KPOHILTEWHE CJIeBa OT CUACHbS KPAHOBIIMKA. Y BEJIMUYEHUE YaCTOThI Bpallle-
HUSI JIBUTATEJ MPOU3BOJMUTCS MOBOPOTOM pbluara BHU3, YMEHbllIeHUEe — BBepX. [lpu
JanbHEHIIEM MOBOPOTE phluara BBEpPX JBUraTelib OCTaHaBiuBaeTcs. [IpuBoabl ympas-
JICHUSI COCTOSIT M3 PHIYQKHOW .CUCTEMBI, YCTAHOBJICHHOW HAa MOBOPOTHOW IIaTdopme,
TATH, YCTAHOBJICHHOW TIO OCH BpallleHHs] KpaHa, U TPOCOOJIOYHON CHCTEMBbI Ha HEMOBO-
pOTHOM yacTu KpaHa. KoHel 0JHOro Tpoca 3aKpeIluieH Ha TIre TOIUIMBONOAAYH JBUTATE-
75, KOHEIl APYroro Tpoca — Ha CKOOE OCTaHOBKH JBHUTATelsl, TPOChI CHAOXKEHBI BO3-
BPaTHBIMU IIPY>KUHAMU U YCTPONUCTBAMHU JJIS PETYIUPOBKU UX JJIUHBI. ,
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MHHOBPHAYKH POCCHH
@I'BOY BO «Tyal'V»

UBTC um. B.I1. I'psasesa
Kageopa “Onexmposnepeemura”™

3A/JAHUE

Ha KKP no oucyuniune «Cpeocmea Kommymauuu 31eKmpuieckoil IHepzuu)
Hanpaenenue noocomosxu: 13.03.02 «dnexmposnepeemura u 31eKmpomexHuxKa»

Cmyoeum KOO epynna

1. Tema 4: “Botoop u pacuém inekmpuueckKux annapamos ynpaeieHus u 3auiumaol 3J1eKmponpueooa
asmokpana kpana 8T 210"
2. Cpok npedocmasnenus Kk 3awume “ 7 20 e
3. Hcxoonvie oannvle 011 npoeKmuposanus.
3.1. Ucmounux numanus — cuHxpoHHull cenepamop 25 kBm, 400 B, 36 A.
3.2. Poo mokxa — nepemenuwiii mpéxghasnuiti, 380 B, 50 I'y.
3.3. Texuuueckas xapaxmepucmuxa 1eKmpoogueameneli MexaHusmos KpaHd.
3.3.1. Dnekmpodsucamenu 2py30801l U CMPeLo8oll 1e0E00K — ACUHXPOHHBIU C (PA3HBIM POMOPOM
muna MTH 211-6, Py = 7 kBm, [IB=40 %, 380 B.
3.3.2. Dnexmpoosucamenb Mexanuzma 6paujeHusi — ACUHXPOHHbIE C (PA3HLIM POMOPOM MUNa
MTF 012-6, Py = 2,2 kBm, IIB=40 %, 380 B.
3.3.3. Dnexmpoosucamenu mopmo3a — ACUHXPOHHbBLE C KOPOMKOZAMKHYMBIM POMOPOM MUnd
MTKF 011-6, Py = 1,4 kBm, 380 B.
3.4. Pexxcum pabomul — nosmopHo-kpamkogpemeruuiil, [IB = 40 %.
3.5. Buowsl 3auumel 31eKmponpueooa — MaKCUMAIbHO-MOKO08AS, HYlle6as, KOHeYHas 3auuma (8 co-
Yemanuu ¢ KOHeYHbIMU BLIKTIOYAMENAMU) U HY1e6dsl OJIOKUPOBKA.
3.6. Oxpyocarowas cpeda — HOPMAIbHAA.
3.7. Cucmema ynpaenenus — MacHUmHbll KOHMPOJLLep.
3.8. [uanaszon pecynuposarnusi ckopocmu Hud#ce HOMUHaNbHou 2,5: 1.
4. Cooeporcanue nosacnumenbHoll 3anUcKu.
4.1. Beeoenue.
4.2. Texnonocuueckoe HasHaueHue NPOMbIUUIEHHOU YCMAHOBKU (MeXaHUusMa), Kpamkoe onucanue eé
KOHCMPYKYUU, KUHEMAMUYECKOU cXeMbl U pexrcuma pabomeol.
4.3. Tpebosanus, npedvsagsisemvie K SNeKMPONpU8ody, cxeme ynpasieHus u 3auumol.
4.4. Ilpunyunuanoras 31eKmputecKas cxema 31eKmponpusooa YyCmaHo8Ku.
4.5. Bvoibop snexmpuueckux annapamos KOMMymayuu, yRpasienuss u 3auumsol 21eKmponpugood.
4.6. 3akntouenue.
4.7. Jlumepamypa.
5. Ilepeuens cpagpuueckozo mamepuana: obdwuii 8U0 ABMOKPAHA C PACHONONCEHUEM DTIeKMPOOoOOp)-
oosanus. Kunemamuyeckue cxemvl MeXanu3mMo8, NPUHYURUANbHAS INEKMPULECKAsl CXeMd dJIeKmpo-
npusooa (31exkmpoodbopy0068arus), cneyuurayus Ha dSaeKmpudeckue annapamol.

Pyxosooumenv pabomui B.C. Kocvipuxun
0oyeHm, KaHO. MexH. HayK (noonucs, dama)

“« 12

(noonucs) (0ama)

3aoanue NPUHAL K UCNOJIHEHUIO
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1.4 Daexrponpusoa kpana8T210

ABromoOunbHbii kpan 8T210 mpepHasHaueH AN BBITOTHEHHS TOTPY304HO-PA3TPY304HBIX PaboOT €O
CIeLHATbHBIMU KPYITHOTA0APUTHBIMU IITYYHBIMH IPY3aMH, HO MOKET ObITh TakXke UCIOJIb30BaH JIs
BBITIOJTHEHHS CTPOUTETHLHO-MOHTAKHBIX Pa0oT.

OH CMOHTHPOBaH Ha Iacck aBTOMOOMIA "Ypan-375" U MOXKET BBIIONHATD CIEAYIOUME ONEPALUH:
MOJbEM M OMyCKaHUE TPy3a U CTPENbl, BpalleHne MoBOPOTHOM muaTdopmel Ha 270 umu 360°
(B 3aBUCHMMOCTH OT BBUIETA CTPEJIbI U TabapuTa rpysa).

JIEKTPO0OOpPY/A0BaHNE ABTOKPAHA (PUCYHOK 4) COCTOUT U3 CIEIYIOUIMX OCHOBHBIX Y3-
JIOB: TEHEPATOP CO CTAOMIM3UPYIOIIKUM YCTPONCTBOM, 3JIEKTPOABUTATENH C yCKOPETYIIH-
PYIOIIMMU COMPOTUBICHUSMH, CHUIIOBOM IIKad, KOJbLEBOW TOKOCHEMHUK, TpaHChoOpMa-
TOp, OJIOK CEJICHOBBIX BBIIPSIMUTENEH, MyJIbT YIIpaBJIEHUs, annaparypa AUCTAHIIMIOHHOTO
yMpaBlIeHUs], MPUOOPHI OCBEIICHUS U CUTHATU3AIUH, TPUOOPHI O€30MaCHOCTH.

CusnoBble 1INy 3JEKTPOOOOPYAOBaHUSI ABTOMOOMIIBHOT'O KpaHa MUTAIOTCS HANpsLKEHHUEM
380 B, a nenu ynpasnenusi — HanpspkenueM 220 B. [Tyck, octaHoBKa, peBepc, peryanpoBna-
HUE YaCTOThl BpalllEHUsI JIEKTPOABUTATENICH OCYIIECTBIISIIOTCS MAarHUTHBIMU KOHTpPOJLIE-
pamu. B 3THX KOHTpoJuIepax Bce MEPEKIIOUEHHs TPOU3BOATCS MArHUTHBIMH ITyCKaTes-
Mmu. IlyckarensiMu ynpapiasieT MallMHHCT C IOMOLIBI0 KOMaHIOKOHTPOJUIEpOB. Cxemoi
NPEIyCMOTPEHA BO3MOXKHOCTh OITyCKaHHs Tpy3a Ha MOHIKEHHON CKOPOCTH MpH padboTe
AIIEKTPOBUTATEINS TPY30BOil I€OEIKN B PEXKUME TMHAMUYECKOTO TOPMOYKEHUSI.

PaGora aBTOMOOMIBLHOI0 KpaHa 0T cOOCTBEHHOro reHeparopa. [lepexntouarens SAS
B CHJIOBOM IIIKa(y yCTaHABIMBAETCS B MOJIOKEHUE 1, 3aMBIKAIOTCA KOHTaKThI 1-9, 2-8, 3-
11. Bxmrouaercst aBromatudeckuid BoikirodaTeab QF1. Ilenmu nutanus aBTOMOOWIIBHOM
KpaHOBOM YCTaHOBKM OT T'€HEepaTopa MOATOTOBJIEHBI. [l MOATOTOBKM CHUJIOBBIX LEHen
BKJIrOUaroTCs apTomatnueckut Beikmrodaren QF2, QF3, QF4, QFS5.

Jlanee BBIMOJHSIOTCS paOOThI: 3aBOPAYMBAETCS KPBIIIKA MITENCEIBHOTO pazbema XS3,
XP3 AMCTaHIIMOHHOTO YHpPaBJICHUS, IIPU 3TOM KOHTAKThl C MapKUpoBKOu 84-198 B nienu
YIPABJICHUS 3aMBIKAIOTCS, MEepekiodaTesib SA6 ycraHaBiauBaeTcsl B nojioxkenue "Kaou-
Ha'", COOTBETCTBYIOIIEE 3aMKHYTHIM 'KOHTakTaM 86-94, 76-84, 80-82, BkiItouaeTcst orpa-
HUYUTEIIb TPY3010/IbeMHOCTH, KOHTaKThI - OI'TI B nensx myckareneit KMS, KM1, KM2 3a-
MBIKAIOTCSI, HAKUMAETCSI TIe/lallb aBAPUITHOTO KOHTAKTa, MPH 3TOM CpabaThIBaeT KOHEUHBIH
BBIKITIOUaTeNb SQ7, KOHTaKThI ¢ MapKUpOBKOH 80-28 n 76-90 3aMbIKarOTCsl, @ KOHTAKTHI C
MapKHpOBKOW 94-92 pa3MbIKarOTCA.
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Ecnu xomangoanmnapatel SAl, SA2, SA3 HaXoadTCsA B HYJIEBOM MOJIOKEHUH, TO BKJIKOYA-
etcs myckareiar KM21 no nenu: ¢asa renepatopa C2—172 -ctabunmzatop — npoBoj 2 —
KOHTakT SAS — npoBoa 6 — npoBo 10 — xoHTakT QF 1 — KOJIBIIEBOM TOKOCHEMHUK XA
— npoBoa 12 — ammnepmerp — mnpoBoj 14 — aBTroMaTtudeckuil BoIKIo4areab QF6 —
npoBoj 70 — koHTakT SA3 — mpoBoj 72 — KOHTakT SA2 — npoBoj 74 — KOHTakT SA1
— npoBoJ 76,- KOHTAKT SQ7 - mpoBoa 86 - KOHTAKT SA6 - mpoBoa 94 — katymka KM21
- macca. BxmrounBimcsb, KM21 myntupyer kontaktel 1SA3, 1SA2,1, ISAL.
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G - reneparop cunxponusiii EC-81-6C, 25 kBt, 400 B, 36 A; GI - reneparop; M1, M3 - sanexTpoaBura-
TEJH TPY30BOU H cTpenoBoi nedbeqoxk MTM-211-6,5 kBT, 1B = 40 %, 380 B; M2 - sanexTpoaBurareib
Mexanusma Bpamenuss MTM-111-6, 2.2 kB, 11B = 40%, M4-M8 - snexTtpoasurarenu topmosa; M9
- BIEKTPOJABUTraTEIb C BEHTHJIATOPOM B cbope ¢ aBromoouis "Ypan-375"; QF 1 - BBIKIIOUATENb aB-
tomatndeckuii AIIS0-3MT c pacuenutenem Ha 40 A; QF2, QF3 —BbIKJIIOYaTEIN BHIKJIIOYATEIN aBTO-
matuueckue AIIS0-3MT c pacuenurtenem Ha 25 A; QF4 - Beiximoudarenb aBromarnyeckuil AIIS0-
3MT c pacuenurenem Ha 10 A; QF5, QF7 - Beikmouatenu apTomarndeckue AIIS0-3MT c pacuenurenem
Ha 6 A; QF6 - BbIktouaTens aBToMarndeckuii A-63M c pacuenurenem Ha 2,5 A; SAI-SA3 - komaHa0-
koHTposnepsl YII-5315; SA44 — komannoannapat YII-5315; SAS5 - Beikntouarens naketHsid [1113-
10/H2 tpexmomocubiit Ha 380 B, 40 A; SA6 — nepexmouatens makeTHwiid [1113-10/H2 wa 380 B, 6 A;
SA7 — mepexatrodarenb nmakeTHoId AByxnontocHbii [1112-10/H2 wa 380 B, 6 A; S49 — nepeknmtouarens
I1-46A; KM1 — KM6 - nyckatenu [IMU-211E na 220 B; KM7 - KM18 - nyckarenu [IMM-211E na 220
B; KM19, KM20 - nyckatenu [IMU-211E na 220 B; KM21 - nyckarens [IMU-211E na 220 B; K4 - pe-
ne noctosiHHOro Toka POB-571 na 25 A; SA7 —aBapuiinbiii BeikiatouaTenb BK-411; S48, SA9 - koneu-
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ueie Beikmrovarenn BK-411; TVI — tpancopmarop TC-1,5/0,5, 1,5 kBA, 380-220/95-55 B; TV2 -
Tpanchopmartop

TBC2-01 na 100 B/A, 220/12 B; SBI, SB2 - xkuonku KVY-2; SB3, SB4 — kuonku KVY-1; P4 - am-
nepmetp 2-421, 0-50 A; PV - BonbT™MeTp D-421, 0-450 B; 7S - ctabunuzaTop B KOMILIEKTE C Te-
HepatopoM; R - smuk conpotuBieHurd Y @-6, kat.Ne2TJ1.750.013.1; R2, R3 - AIUKU CONPOTHUBIIE-
Huit HO-2,xat.Ne2T/1.750.011.11; ELI, EL3 - cBetunbuuku rabaputasie ['OCT-49-32 Ha KpBUIBIX
aBromoouns; HAI, HA2 - komnaekThl 3BykoBoro curHaina C-56-I"; Q/-06 - Beikmtovarenu B-45;
EH?2 - snextponarpesatens Tpyouatsiii HBC 0,46/125; OI'Il - KOHTaKT orpaHHUYUTENs TPY30MOABEMHO-
ctu OI'TI-1; HL - namna curnansHas ACK-0; RS2 — pesuctop I193B-7 na 2000 Om; EL3 — dapa
@I'-1 — 2 A; EL4 — cBetnnbHUK rabapuTHblid crpensl [OCT-49-32; EL5 — cBetunbHUK B kabune C-
2x; ; EL6 —cBeTunpHUK Ha cTpeine "Anbda"; SBS, SB6 - kHONKH 3BYKOBBIX CHUTHaNIOB KT4-4664;
FUI, FU2 - npenoxpanureny; GB -akkymynsaropHas 6arapes; UZI - BRIIpAMUTENbHBINH MOCT; UZ - BbI-
npsamutens; XP1 -mrencensHoe rae3no b/IK256005 wa 400 B, 4 x 2,5 A; 5/AK37003 - mrteips - moja-
KJIIOUEHHE K BHEIIHEMY UCTOYHUKY; XS4, XP4 - po3zerka u Buiika mrencensHas 47K; XS2 - mrencens-
noe rue3no Ha400 B, 4 x 2,5 A, 5/IK37003 - mTelps - NOAKIIOUYEHUE BHELIHEW Harpy3ku; XS3, XP3 -
mrencenbHbil pazbem [1IP-55, TIK30HI'1 -moaxmrodenue kabenst MUCTAHIIMOHHOTO YIIpaBJICHUs; XSJ,
XP5 — po3etka u Bujka: mrencenbubie 47K; L1 — o6MoTKa poTopa; XA - KOJbIIEBOM TOKOCHEMHHK Ha
ATk Kosen; L2 - ocHOBHasg 0OMOTKa cTtaropa reHeparopa; L3 - BcriomorareiabHas 0OMOTKa craTopa
reHeparopa; R4 - pesucrop; C - KoHJIEHCATOp; RS - MEPEMEHHBIN PE3UCTOP; OCTATBHOE KOHTAKThI

Pucynok 1.4 - Ilpunyunuanvhasn cxema 31eKmpoooopyoosanus
asemokpana 8T210

Jis BKITIOUEHHSI JIEKTPOABUraTenel rpy3oBoi nedenku Ha "[logbem" me-peBoguTcs py-
KOSITKa KOHTposuiepa SA1l 13 HyJIEBOrO MOJIOKEHHUS B MEPBOE, MPU ATOM KOHTAKT 1SA1
pa3MbikaeTcs, a KOHTAakT 2SA1 3ambikaercs. Karymka nyckarens KMS nonyyaer nu-
TaHHE 10 LENHU: JO ABTOMATUYECKOTO BBIKIIFOUATEIIS

QF6 no nenu, pazoO6panHoit BeIlie, U aanee nmpoBos 70 — koHTakTKM21 - mpoBoj 84 -
kOHTakThl XS3, XP3 - nmpoBoa 196 - kontakt 2SA1 - mpoBoa 116 — koHTakT SQ8 —
npoBoA 130 — kontakt OI'TI - npoBox 132 — xontakt KM19 — nipoBoa 134 — KoOHTaKT
KM6 — npoBop 138 — karymika KM5 — macca.

ITyckaTens KMS cpabatbiBaeT, v o npoBoay 146-246 moAroraBiIvBaeT 1eNb KaTYIIKH
nyckarensa yckopenuss KM11, a konTtaktom no npoBony 198-294 — nens karyiiek
nyckareneil yckopenus KM 13 u KM 14. Pasmbikanuem kontakta KMS mno mpoBoay
140-144 B nenu karymku nmyckarenass KM6 u o nposozay 78-80 B nenu karymexk KM19 u
KM20 npenoTBpamniaercs BO3MOKHOCTb CIy4ailHOTO OJHOBPEMEHHOTO BKJIIOUECHHS ITUX
nyckatenei Bmecte ¢ myckareinem KMS. Uepes cunoBbie KOHTaKThI yckarenst KMS (29-
33, 16-18) nmopmaercs HampsbkeHHE Ha cTatop anekTponasuraresnss M3. OgHOBpEeMEHHO
BKJIIOYAIOTCA 3nekTpoasBuraresiu M7 u M8 ruaporonkarenaeil TOpMO30B MEXaHH3Ma
noabeMa rpysa (ogHa (asza 3axuma 23 aBTOMAaTUYECKOrO BBIKIIIOYATENs, a JIBE JPyrue
yepe3 koHTakThl KM20). DnekTpoaBuraresb M3 myckaeTcsi ¢ BBEICHHBIM, PE3UCTOPOM B
uenu poropa. st peryaupoBaHMs YacTOTHl BPAILIEHUS DJIEKTPOABUTATEINSI PYKOSTKY
KOMaHJIOKOHTpoJuiepa SA1l mepeBOAST MOCIEAOBATEIBHO B IMOJOXEHUE 2-5: B IO-
noxxeHuu 2 yepe3 KOHTakT 4SA1 u kontakt KM35 no uenu 146-246 nony4yaetr nutaHue
katymka nyckaresnst KM11; B monoxenun 3 uepe3 koHTakT 5 SA1 u kontakt KM11 no
uenu 148-248 — katymika KM12; B nonoxxenun 4 uepe3 KOHTaKT 6

SAT1 no npoBoay 198-292 u xontakt KM12 no uenu 150-250 - katymka KM13; B noso-
xeHuu 5 yepe3 KoHTakT 7 SA1 no npoBoay 198-292 u konrakt KM 13 no nenu 152-252
— karymka KM14 u T.4. [lyckatenu KM11, KM12, KM13, KM14 cBouMu KOHTaKTamu
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MOCJIEIOBATEIBHO IIYHTUPYIOT COOTBETCTBYIOUIME CTYNEHU pe3ucrtopa R2 B poropHoit
Henu dreKTpoABuraresis M3, U OH yBeJIMYMBAeT 4acTOTy BpaieHud. [Ipu BkItoueHUH
nocnenHero myckarenss — KM 14 — snextpoaBuratens paboTaeT ¢ KOPOTKO3aMKHYTHIM
pPOTOpPOM.

Karymku nyckaTtesneil yCKOpeHHs TPU 3TOM MUTAKOTCS 4YePE3 COOTBETCTBYIOIINE KOHTAK-
Thl KOMaHzaoammapata SAl, a karymka myckarenss KMS ¢ Tperbero nonokeHusi KoMaH-
noannaparta - yepe3 koHTakT KM11 no nposoay 198-400 u xontakt KMS no nposony
400-116.

PeBepc nBuratens (BKIIOYEHHE Ha CIYCK) TPy30BOM JI€O€IKM OCYIIECTBISETCS MycKaTe-
aem KM6, paGota cxembl ipu 3TOM M0100Ha pa300paHHOMN BHIILIE.

IIpu nepeBoae pykosaTtkun SAl B nosoxenue nepBoe Ha "Cmyck" KaTyllka MyCKaTels
KM6 nosyyaet nutanue no menu: 10 3axuMa 196 komangoanmnapara SAl, kak u KaTy1-
ka nyckarenss KMS, a nanee 198 — kontakt 3 SA1 - 122 - kontakt KM19 - 140 - koH-
takT KM5 - 144 - karymka KM6 — macca. Ilyckarens KM6 cpabaTeiBaeT 1 BKJIHOYAET
anekTpoaBuratenb M3 Ha cryck. PerynupoBaHue CKOpOCTH aHaJOTMYHO OMHCAHHOMY
BbIIIE, TOJIBKO KaTymika nyckareias KM6 ¢ tpetwsero nosioxenus SAl nuraercs yepes
kKOHTakT 198-400 KM6 u 122-400 KM11, a katrymka KM13 Ha yeTBepTOM M HATOM IO-
noxeHusx 1 karymka KM14 Ha nsToM M0J0KEHUH MUTA0TCA Yepe3 KOHTaKThl 6SA1 u
7SAL,

Ha HekoTOpBIX aBTOKpaHax peBEPC ABUTATENIEH OCYIIECTBIIIICS MUKPOIIEPEKIIIOUATEIIEM,
pacrojoKEeHHBIM Ha MyJIbTE yMpaBieHHs MOJ I1aii0oil komanmoanmnapara (yHHUBEpCAIb-
HOTo nepekioyaress). [Ipy HaxxaTuu pyKOATKH YHUBEPCAIBHOIO NEPEKIIOYATENsT BHU3
cpabaThIBa€T MUKPOIEPEKIIOUATEIh U CBOMMH KOHTAKTAMHU BBIKJIIOUAET II€Mb MUTa-
HUS .pEBEPCUBHBIX MAarHUTHBIX ITyCKaTEJeH.

VYrpaBneHue 31eKTPOABUTATENSIMUA CTPEIOBOM JIeOEIKM U MEXaHW3Ma BpPAIllEeHUs aHaJIO-
TMYHO YIPaBJICHUIO 3JIEKTPOJABUTATENIeM rpy30Boil jebenku. KomaHnasl mopatorcs Ko-
ManjaoanmaparamMu SA2 u SA3.

JI1s1 3aMeIIeHHOro cIycKa rpy30B MpH paboTe JIEKTPOABUTATENS B PEXKUME TUHAMU-
YECKOIro TOPMOXKEHHsI KOMaH/1a TojlaeTca HaxkaTueM Ha kHonky SB1. Ilpu s3ToM pykosT-
K1 KoMaHpoanmnapatoB SA2 u SA3 M0/KHBI HAXOAUTHCS B HYJItBOM IMOJOXKEHUH, IE-
Jallb aBapUIHOr0 KOHTaKkTa ornyiieHa . (KoHTakT 110-92 SQ7 3aMKHYT), a pyKoAT-
Ka KoMaHjpoannaparta SA1 — B monoxeHusx 1-5 Ha cyck.

[Ipn Haxxatum Ha kHOnKy SB1 kaTtymka myckartensst KM20 monydyaer nutaHue 1o LEnu:
1o 3axuma 70 SF6, kak u mnsa nyckareneit KMS u KM6, nanee 70 - koutakt 1 SA3 -
72 - xoutakT 1 SA2 — 74 - xoutakT KM6 - 78 - koutakt KM5 - 80 - mepekitoua-
tenb SA6 - 82 - koHTakT 10SA1 -304 - kHonka SB1 - 102-290 - xontakt KM21 -
308 - xarymka KM20 - macca. [Tyckarenr KM20, BkiItO4asich, pa3MbIKa€T CBOM KOH-
takThl 31-33, 30-18 B nenu snexkrpoasurarencii M7 u M8 ruaportosikaresieil TopMO30B,
3aMbIKa€T KOHTAKTHI, MOABOJS K CTATOPY dJeKTpoaBuraresss M3 yepe3 KOHTaKThl 34-
18 u 29-33 NOCTOSIHHBIN TOK MOHUKEHHOTO HAMNPSHXKEHUS, U 3aMbIKae€T KOHTaKT 146-
246 B uenu katymku myckaresnss KM1 1, noarorasnuBas €ro BKJIIOYEHHUE.

ECJIM nmocTOsIHHBIN TOK, TPOTEKAIOIUN O CcTaTOPHOU 0OMOTKE, OyJIeT COOTBETCTBO-
BaTh TOKY ycTaBkH (25 A) pene KA, To pene KA cpaboTaer u 3aMKHET CBOM KOHTAaKT
102-104 B uenu katymku KM19. ITyckarens KM19 BKIIFOUMTCS, KOHTAKTaMH Pa30pBET
uenb nutanus nyckareneil KMS u KM6, npenorBpaTtuB BO3MOKHOCTb OJA4YX HA CTATOP
anekTpoaBuraresss M3 HanpspkeHUsl IEPEMEHHOr0 TOKa, yepe3 KOHTakTel 50-23, 25-
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31, 26-30 nomaet HaNpsKEHUE HA dyieKTpoaBurareau M7 u M8 ruipaBiIndecKkux TOJI-
KaTeJiel TOpMO30B, a KoHTakTamu 1o 1enu 80-308 co3mact 106aBOYHYIO 1ETh MUTaHUS
nyckarenss KM20.

Onektpoasuraresib M3 paboTaeT B peKUME JUHAMUYECKOTO TOPMOKEHHUSI, PETYIUPYET-
Cs M3MEHEHHEM CONPOTHUBJICHUS B POTOPHOW IeNU MyTEM MEPEBOAA PYKOSITKU KO-
MaHJIO0KOHTposuiepa SAl B paznuuHble noy0keHUs Ha "Cryck" U BKIIOYEHUS MyCKa-
teneit KM11-KM14. TIpu stom KMI11 u KM12 BkitoyaroTca 0o 1ENsIM, OMUCAHHBIM
BbilIE, a myckatenu KM 13 u KM14 - yepe3 konTakT 198-292 nyckarens KM20. Cko-
POCTh ONYCKAaHUSI 3aBUCSIT OT MACChI IPy3a U MOJIOKEHUSI PYKOATKU KOHTPOJLIEPa
Kabuna oborpeBaercs anextponeupto EK1, BkIOyaeMol MakeTHBIM MEPEKITI0YaTEIeM
SAS. lng oborpeBa nepeHero cTekiia KaOMHbI yCTaHOBJICHBI TPyOUaThie AJIEKTpOHArpe-
Barenu EK2, nuraromuecss ot BTopuuHOM oOMOTKH TpaHcpopmaTopa TV1 uepes BbI-
kiouarenb Q5, U BEHTUISATOP 00ayBa cTeksia M9, KOTopbli BKIIFOUAETCS U BBIKIIIOYAET-
cs BbIKIrO4aTesnem Q6.

PaGoTra aBTOMOOMJIBLHOIO KpPaHa OT BHellHel ceTu. [TuTaromuii kabeab BHEIIHEH CETH
MOJIKJIFOYAETCsl THE3JI0M IITENCEIbHOTO pa3beMa K BUujike pazbeMa XP1, ycTaHoBIEHHOM
Ha cuyioBoM Ikady. [lakeTHbiit nepexiatouarenb SAS cTaBUTCA B MOJIOKEHUE JBA, CO-
OTBETCTBYIOIIEE 3aMKHYTHIM KOHTakTaM 9-5, 8-6, 11-7. B octanbHOM paboTa CXeMbI OT
BHEIIHEW CETH aHAJIOTMYHA paboTe OT reHeparopa.

PaGora aBTOMOOMJIBHOTO KpaHAa NMPH IMCTAHUMOHHOM ynpaBJjieHuM. [ nucraniu-
OHHOI'O YIPaBJIE€HUs aBTOKPAHOM K KOJIOAKE mTencenbHoro pazsema (XS3, XP3) noa-
KIIFOYAeTCs KaOelb MyJibTa JUCTAHITMOHHOTO YMPABJICHUSA, a 3arJIyIIKa MITENCEeIbHOTO
pasbema cHumaetcs. [Ipu stom 3axumbl 84 u 198 paszsema XS3, XP3 pa3mbikarorcs.
[Tepexmtouatens SA6 Ha MyJbTe yrnpaBieHUs] B KaOWMHE CTaBUTCS B MOJIOKeHHE "BhIHOC-
HOM MyJIbT", COOTBETCTBYIOIIEE 3aMKHYThIM KOHTakTaMm 92-94, 76-90, 80-28.
VYnpaBienue MexaHU3MaMH pasjelibHoe, 0€3 COBMEIIeHUs ONepalui, U BeleTcs Ko-
MaHA0KOHTposuiepoM SA4, nepexitouaresieM SA7 u kHonkamu SB2,SB3, SB4.

[Ipu pabote rpy3oBoii Jnebenkoi nepekimodaTenab SA7 craBar B nonoxenue "['py3", u
3aMbIKarOTCS KOHTaKThl 114-116 4 112-122.

Jlns moabeMa rpy3a HaxxkumaeTcst kHonka SB3 1 nepeBoauTes pykosiTka KOMaHaoara-
pata SA4 B nepBoe nosioxkeHue (pykosiTku komanpoanmnapatoB SAl, SA2, SA3 nHaxo-
IATCSL IPU 3TOM B HYJIEBOM MoJioxkeHuH). Karymka myckatenss KMS nonyunt nutanue
no miern: ¢aza rereparopa C2 — 172 — crabunusupyroliee yCTpoiuCTBO — MPOBOA 8 —
nepekioyatenab SAS — npoBog 6 - npoBoj 10 - aBTomMaTuyeckuit Boikatouaresib QF1 —
KOJIbLIEBOM TOKOCBEMHUK XA - mpoBoj 12 — amnepmerp PA - 14 — aBromaTuueckuit
BeIKJIFoUates b QF6 - 70 — xoHTakT 1 SA3 - 72 — koHTakT 1 SA2 - 74 - 1 SA1 -76
- KOHTaKT nepexitouaresssi SA6 - 90 - kontakt 2 SAI - 194 -xonTtakT 6 SA4 - 210 -
kHomnka SB3 - 114 - konTakT SA7 - 116 - kontakT SQ8 - 130 - kontakT OI'TIl - 132
- koHTakT KM19 - 134 - xontakt KM6 - 138 - karymka KMS5 — macca. Ilyckarens
KMS5 cpabarbiBaer. BriitoueHue CUIIOBBIX U OJOKUPOBOYHBIX IIETICH aHAJIOTUYHO BKIIIO-
YEHUIO UX MPU YNMPaABJICHUH C MyJbTa U U3 KaOMHBI MamuHucta. OTHOBPEMEHHO, C IycC-
kateiaeM KMS Ha mepBoM mosokeHun komanpgoamnmapata SA4 Briroyaercs KM21 mo
uenu: g0 3axuma 114 SB3, tak u nnsa nyckarens KMS, nanee 114 — KOHTaKT KHOIKHU
SB4 - 110 — xonTakT SQ7 - 92 — koHTaKT SA6 - 94 -katymka KM21 — macca. Bkitro-
qasicb, KM21 6mokupyer cBoumM KoHTakToM 90-196 konTakt 2 SA4. Ilyckartenu yckope-
Husg KM 11 u KM 14 ynpasastorcst nepeBooM pykoaTkun SA4 Ha nonoxeHus 2-5. Ka-
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tymka nyckarenass KM11 nuraercs no nenu: g0 3axuma 90, kak miss KMS, 3atem 90
- KOHTakT KM21 - 196 - xonTakT 5 SA4 -188- pazbem XS3,XP3 - 146 — kOHTaKT
KMS35 - 246 - karymka KM11 - macca. llenu nuranus KM12, KM 14 ananornyssel, nu-
TaHUE KaTyleK uaeT yepe3 KoHTakTel 4 SAl, 3 SA4 u 1 SA4.

PeBepc anexTpoaBuraTess Npou3BoAUTCA KHONKOM SB4 u myckaTenem

KM6. VmpaBnenue 31eKTpOABUraTeIeM CTPEIOBON JeOEIKHU aHAJIIOTUYHO YMNPAaBICHUIO
ANeKTpoABUTraTeneM Mexanusma BpamieHus. Ilutanune nyckareneir KM1 nu KM2 uner
yepe3 KOHTakThl nepeknrovarens SA7 114-118 u 112-124, a nyckareneii KM3 u
KM4 — 4epe3 koHTakThl nepekiarouaresss SA7 114-120 u 112-126. OctanoBka mexa-
HU3MOB IIPOU3BOUTCS MEPEBOJIOM PYKOATKH SA4 B HyneBoe nosoxenue. [Ipu onycka-
HuM kHOTIKK SB3 (mm SB4) Takke OTKIIIOYAeTCs COOTBETCTBYIONIUN JICKTPOIBUTATEIIb.
Komanzga Ha 3aMeIEHHOE OIyCKaHUE Ipy3a B PEKUME TUHAMUYECKOIOTOPMOKEHHUS T10-
naercs KHonko SB2, mpu Ha)kaThK Ha KHOIIKY MOJIy4YaroT MUTAaHUE KATYLIKU MyCKaTelen
KM20 1 KM19 no uenu: no 3axuma 80 nepexmrouarenss SA6, Kak U pU yIPaBICHUU U3
kabunbl, nanee 80 — koHTakT SA6 - 28 - pazbrem XS3, XP3 - 88 - kHonka SB2 -
102 - pazpem XS3, XP3 - 290 - kontakt KM21 - 308 - karymiku KM20 u KM 19 ye-
pe3 koHTakT KA — macca.

3amuTa U OJOKHPOBKA. DJICKTPOJBHUTATEIHN, TPAaHCPOPMATOP M IJICKTPOINEUb 3allH-
IAI0TCS OT KOPOTKUX 3aMbIKAHUW U aBaApUNHBIX MEPETPY30K aBTOMATUUYECKUMU BbI-
kmouatensimu QF2, QF3, QF4 u QF 5, renepaTop v BHEUIHSSI CETh — aBTOMATUYECKUM
BoikitouaTeneM QF1, mens ympaBieHus 3allMIleHa aBTOMATUYECKUM BBIKIIOYATEIEM
QF6. Hynesas 3amurta ocyuiectsisgercs nyckarensmu KMS, KM6, KM1, KM2, KM3,
KM4 u KM21. Ilpu ncue3HOBEHUN HANPsIKEHUSI HA KPAHOBOW YCTAHOBKE M €r0 BOCCTa-
HOBJICHUH CAaMOIIPOM3BOJIBHOTO 3aIlyCKa 3JIEKTPOJBUTrATENECH KpaHa HE MPOU30UIET
BBUAY OTKIJIFOUEHUS IyCKATENEH, YKa3aHHBIX BBIIIIE.

Bxitouenue cxembl B paboTy BO3MOXHO JIUIIb NPU YCIOBUH, YTO MAIIUMHUCT HAXOJUTCS
B KaOWHE U roTOB K paboTte. st ATOro Ciy>KUT Menaib aBapuHHOTO KOHTAKTA C KOHEY-
HBIM BbIKJTIOUareneM 5(2 7.

JIns mpenynpexaeHus IMEeperpy3kd aBTOKpaHa CIYKUT OTPAHUYUTEINb TPYy30N0AbEM-
HocTH. [Ipu meperpys3kax aBTOKpaHa M cpabaTbIBAaHUM OTPAHUYUTEINS TPY301OABEMHO-
cTu KoHTakTamMu peisie orpanuuurtesnss OI'TI 130-132, 156-158, 124-162 pa3peiBarorcs
uenu nutaHus kKatymek myckarerned KM3, KMI1, KM2, u B nanpHeilneM Ha JaHHOM
BBUIETE CTPEJBl BO3MOXKHBI TOJIBKO OMMyCKaHUE Tpy3a U MoBOpoT miaTtdopmsbl. Koneu-
Hble BhIKItouaTtenu SQ8 m SQ9 orpaHM4YMBarOT COOTBETCTBEHHO BBICOTY MOAbEMa
KpIOKa M yroJl moJibeéMa CTPEJbl, pa3pbiBas CBOM KOHTAKTHI B LEIMSIX KaTYyIIEK MycKaTe-
neit KM5 u KM1. Tlocne atoro paboTa OTKIIOYMBIIETOCS MEXaHHW3Ma BO3MOKHA JIUIIIH
Ha CITyCK.

JI71st 3aIMTBI OT CHUKEHUS TOKA MPU TUHAMUYECKOM TOPMOKEHUU CIIY’KUT TOKOBOE PEJIE
KA. Mexanusm noabemMa rpys3a MOKHO paCTOPMO3HUTh TOJIBKO B CIIy4ae, €CJIM 3HAYEHUE
MOCTOSIHHOT'O TOKa OyJIeT COOTBETCTBOBATh TOKY YCTaBKHU peie. st 3Toro B 1enb Ka-
Tymku myckarenss KM9 (myckarens nuTaHusi 3JE€KTPOABUTATENEH TOPMO30B I'PY30BOM
nebenku mpu paboTe ee SJIEKTPOABUTATEN B PEXKUME JMHAMHUYECKOTO TOPMOKEHMS)
BBeJIeH KOHTAKT pese KA.

HyneBas 6mokupoBka oOecneunBaerca koHTaktamMu 1 SA1,1SA2,1SA3. Cxema MoxeT
OBITh BKIIIOUEHA B PabOTy TOJIBKO MPH YCTAaHOBKE BCEX KOHTPOJUIEPOB B HYJIEBOE MOJO-
KEHHE.
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JIJist KOHTPOJIS 32 HANPSPKEHUEM TOKa Ha MyJIbTE YCTaHABIMBAIOTCS BOJILTMETP PV 1 am-
nepmetp PA.
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MHUHOBPHAYKH POCCHH
QI'bOY BO Tyal'y
UBTC um. B. I1. I'pasesa
Kageopa “Onexmposnepeemurxa

34/JAHUE

Ha KKP no oucyuniune «Cpeocmea KOMMymayuu 31eKmpuieckoil IHepzum
Hanpaenenue noocomoexu: 13.03.02 «dnexmposnepeemura u 31eKmpomexHuxKa»

Cmyodenm KOO epynna

1. Tema 5: “Buibop u pacuém rnekmpuiecKkux annapamos ynpaeienus u 3auiumsol 31eKmponpueood nHeemo-
Kkonécnozo kpana KC 5363
2. Cpox npedocmaenenus k 3awume ” 20 e
3. Ucxoonvle danHvle 0151 NPOEeKmMupOBaHUsl.
3.1. Ucmounuk numanus — 08ueameb-2eHepamopHas yCmanoeka, 61,5 kBm unu eHewHsisi cemv nepemMeHHO-
20 moka nHanpsceruem 380 B.
3.2. Poo moxa nepemennwiti 380 B, 50 I'y u nocmosinnoui 220 B..
3.3. Texnuueckas xapaxmepucmuxa d1eKmpoogueameineti Mexauu3smos Kpamd.
3.3.1. Dnexmpoosuzamenv MeXaHu3Ma 21A8H020 NOObEMA 2PY3ad — NOCMOsHH020 moka muna J[814, Py
=55kBm, n=155000/mun, I=280A4, M, .= 4810 H- m.
3.3.2. Dnekmpoosuecamenb MeXAHU3Ma 8CROMO2AMENbHO20 NOOBEMA 2PY3d — NOCMOAHHO20 MOKa Py =
38 kBm, ny =555 o6/mun, [= 192 A, M., = 3190 H- m.
3.3.3. Dnexmpodsucamens mexanuma 8paweHuss — nocmosnno20 moxa Py = 9,5 kBm, n = 770 o6/mumn, 1
=514, My, =373 H-m.
3.4. Pexcum pabomsl — noemopno-kpamrospemennuii, [1B = 40 %.
3.5. Buowl 3awumul 21eKmponpugooa — MaKCUMAaibHO-MOK0BAs, HYle6ds, KOHeYHAsl 3auuma (8 coyemaHuu ¢
KOHEYHbLMU GLIKTIOUAMENSIMU) U HYe6dst OIOKUPOBKA.
3.6. Oxpyoicarowas cpeda — HOPMALLHAS.
3.7. Cucmema ynpagnenus — Ky1a4Ko8blli KOHMPOJLIEp.
3.8. Jluanazon pe2ynupoeaHus CKOpoCmu HUice HOMUHANbHOU 4: 1.
3.9. Jluanaszon pe2ynuposanus CKOpocmu @vlie HOMUHARbHOU 2. 1
4. Coodepoicanue nosicCHUMeIbHOU 3aNUCKU.
4.1. BseoeHrue.
4.2. Texnonoeuueckoe HA3HAYeHUe NPOMBIULIEHHOU YCMAHOBKU (MEXAHUZMA), KpamKoe onucauue eé KOHCH-
PYKYUU, KUHeMAMUYEeCcKOU CXeMbl U percuma pabomol.
4.3. Tpebosanus, npedvagraemvie K INEKMPONpUsody, cxeme YnpagieHus u 3aujumol.
4.4. Ipunyunuanvhas 31eKMpuUYecKas cxema 31eKmponpugood YCmaHo8KuU.
4.5. BvlOop snekmpuyeckux annapamos KOMMYymayuu, YnpasieHus u 3auumsl 21eKmponpueood.
4.6. 3axnouenue.
4.7. Jlumepamypa.
5. Ilepeuenv epapuueckoco mamepuana: oowull 6U0 NHEEMOKOIECHO20 KPAHA C PACNON0MNCEHUEM IAEKMPO0HO-
PYO0BaHUsl, KUHEMAMUYECKUe CXeMbl MEXAHUIMOS, NPUHYUNUATLHASL IeKMPUYECKdast cXema dIAeKmponpueood
(2.1eKkmpPooHOPYO00sanUs), cneyudurkayus Ha NeKmpuiecKue annapamal.

Pyxosooumenv pabomwi B.C. Kocvipuxun
Kano. mexm. HayK, 00yeHm, (noonucs, oama)
3adanue npunsi K UCNOIHEHUIO “ ” 20 e

(noonucve, oama)

2.1 Daexrponpusoa kpana KC-5363
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Kpan KC-5363 mnpegHasHaueH ISl CTPOUTEIBHO-MOHTAXHBIX W IOTPY304HO-
pasrpy304HbIX padoT.

Kpan KC-5363 nmeeT UHAMBUAYATbHBIN 3JIEKTPONPUBOJ BCEX MEXAHU3MOB, IH-
TaHUE MOJyYaeT OT COOCTBEHHOM JBUTrATENIb-T€HEPATOPHON YCTAHOBKHM WUJIM BHEIIIHEH ce-
TH IEPEMEHHOTr0 ToKa HanpsibkeHnueM 380 B.

CuioBasi yCTaHOBKA KpaHa COCTOMUT W3 JBUTATENsl BHYTPEHHETO CrOpaHMs, JIBYX
rE€HEPaTOPOB MOCTOSIHHOTO TOKa HamnpsbkenreM 230 B u a5ekTpoaBuraTesisi IepeEMEHHOTO
TOKa. B KkadecTBe riaBHOro reHeparopa, MUTAIOLIErO; JIEKTPOABUTATENU JIEOEIOK U
MEXaHW3Ma NEepEeIBUKEHUsSA, UCIOJIb3yeTcs, ekTpoasuraress [JK-309b momHoCThIO
50 xBT. [{ns nutaHus 3J€KTpOABUTATENS MEXaHMW3Ma OBOPOTA, a TAKXKE LIENEed ynpas-
JIeHUA UCMoJib3yeTcsa reaeparop 1162 montHoctsio 11,5 kBT.

JIBurarenbp BHYTPEHHETO CTOPAHUS WM TJIABHBIA F'€HEPATOP MOHTHUPYIOTCS HA MOJ-
MOTOPHOU pame. BeroMoraTenbHbIi FeHEpATOp U AJIEKTPOABUraTelb NEPEMEHHOTO TOKA
YCTaHOBJIEHBI HA MOJCTAaBKE HAJ IVIaBHBIM I'€HEPATOPOM. BcernoMorarenbHblii TEHEPATOP
IPUBOJUTCS BO BPALLICHUE ABYXPAAHON KIMHOPEMEHHOM MEpeNadyeil AIEeKTPOIBUTraTENs
NEPEMEHHOI0 TOKa. J[BUTraTeslb BHYTPEHHETO CTOPAaHUS U TJIaBHbI F€HEPATOP COEAU-
HEHBI IEHTPOOEKHOU MY TOM.

duexkTpoodopynoBanne Kkpana. Kaxnoe pabouee JBMKEHHE KpaHa OCY-
LIECTBIIACTCS ~ WHAMBUIYAJIbHBIM  3JEKTPOJBHUIATENEM, KOTOPBI 4Yepe3  CcOooT-
BETCTBYIOIIUNA PEAYKTOP COETMHEH C UCIIOJHUTEIBHBIM MEXaHU3MOM.

PerynupoBaHue 4acTOTbl BpalleHUs BCEX 3JIEKTPOJBUTrATENIEH OCYLIECTBIISAET-
Csl II0 CUCTEME T€HEePaToOp — JABUIaTElb, KOIa YacTOTa BPALCHMS JIEKTPOABUTATEINS 3a-
BHUCHT OT HaNPsHKEHUSI IUTAIOIIET0 Te€HepaTopa.

Hanpspxkenue rmaBHoro reneparopa G1 (pucyHok 5 U 6) u3MeHseTCs B 3aBUCHUMO-
CTU OT HAMNpsHKEHHS, KOTOpOEe MocTynaer Ha oOMOTKY Bo30yxaeHus LG1. DT1o Ha-
NPSKEHUE U3MEHSETCS C TOMOLIBIO CONPOTUBIIEHUS pe3ucTopa RS. Uem meHbiie conpo-
TUBJICHUE, TEM BbIIIE TOK BO30YXKICHHUS, a CIEIOBATEIbHO, U BBIIIE BBIXOJHOE HaIps-
KEHUE Ha 3aKuMax riiaBHoro reHeparopa G1. Pabouee HampsikeHUe CUIIOBOTO BJIEK-
TpoobopynoBanus — 220 B mocTossHHOTO TOKa.

VYrpaBiieHHE KPaHOM OCYILECTBIISIETCSA C IMOCTa YIIPABJICHHS, HA KOTOPOM pPacIo-
JIO’KEHBI MyJBT YIPABICHUS ¢ KHOMKAMHU U KOHTPOJIbHO-U3MEPUTENbHBIE MPUOOpPHI, KO-
MaHgokoHTpouiepsl SA1 u SA2. KomangokoHTpoiuiep SA2 ynpasiseT LHensIMU BO3-
Oyxnenusi renepatopa Gl, komangokontpoiep SAl — aiekTpoaBUTATEIEM MeEXa-
HU3Ma BpameHus MS. KHonkaMu OCylIecTBIS€TCA BKIIIOUEHUE HArpy3KH HAa TeHepa-
top Gl ¥ NOAKIIOYEHHUE C MOMOIIbIO KOHTAKTOPOB TOTO WMJIM MHOTO 3JIEKTPOJIBUTATE-
a1 k renepatopy Gl. KoHTrakTOopHO-peneiiHas ammapaTypa MOHTUPYETCS Ha IOBOPOT-
HOM YacTu KpaHa B mIKady.

Haxxatuem Ha kHOmKy SB2 (pucyHOK 6) BKJIIOHYAaeTCs CTapTep U 3aIllyCKaeTcs JBU-
ratenb. YacToTy BpalleHUs IBUTATENS Ha XOJIOCTOM XOAY PYKOATKON

akceneparopa JoBoaIT 10 1800 06/MUH, YTO KOHTPOJUPYETCS BOJBTMETPOM PV2
BCcloMoraTejabpHoro reaeparopa G2.
[Ipu yacToTe BpaieHus: BCoMoraTeapHoro reueparopa 1450 06/mMuH, 4TO COOT-

BETCTBYET YAaCTOTE BPAUIEHUsI HA XOJIOCTOM X01y, BoiabTMeTp PV2 nomken nmokasate 230
B.
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Knonkoit SB1 Bkmowaerca xkontaktop KM11, u nmo nenu 23-34-30-31-32-25 on
OJIOKHpYETCsl, TPU ATOM HaIpsHDKEHUE BCIIOMOraTelibHOro reaeparopa G2 mojaercs B 1e-
U BO30YXKJCHMsI, YIIPABIEHUs, HAPY>KHOT'O OCBEILIEHUS, OTOIICHHUSI U B LIENH YIpaBJie-
Hus BpamieHuem. OaHoBpemenHo Bkitouaercst pene KT1, KTS, KT6, koutakrop KM,
MOATOTABIIMBAS CXEMY K paboTe Ha JIF00O0U oneparwu.

Mexanun3m nepensuxenusi. Knonkoid SB3 Bximouaercs koHtaktop KM13 (mipu
HyJIeBOM noJiokeHUH SA2 kKoHTakT | SA1 no nenu 51-100 3aMKHYT), KOTOpPBIA MOATO-
TaBJIMBAET LENH yIPaBICHUS MEPEeIBUKEHUEM K paboTe (3aMbIKaIOTCSI KOHTAKTHI 48-49
u 49-103) . IlepemenieHueM pyKOSITKM KOMaHJIOKOHTposuiepa SA2 BHepea WU Has3aj
(xonTakT SA1 unu SA2) kontaktop KM3 unun KM4 u noakioydarT sIKOPb 3JEKTPO-
JABUTATENs nepenBukeHuss M1 k skopro riaBHOro reHeparopa. JlanpHeimum mnepe-
MEIlIEHUEM PYKOATKH KOMaHJIOKOHTpoJuiepa SA2 ¢ BBIAEPKKOW BPEMEHHU LIYHTUPY-
10T conpoTuBieHue R3 B nienu Bo30yXIeHUS IIIaBHOTO reHepaTopa, YBEIMUHMBAasl €ro Ha-
npspKeHHe, a CIeJ0BaTelIbHO, U CKOPOCTh nepeaBrxkeHus. [Ipu nepexintoyeHun ¢ o HOiM
CTYNEHHU BO30YXKJICHHS Ha clieaytoiye Bkitodarores pene Bpemenu KT1, KT2, KT3, KT4
u KTS5, yem octuraercs He3aBUCUMOCTh MAaKCUMAJIbHBIX YCKOPEHUH OT BOJIA U YMEHHS
MAaIIMHUCTA.

B kxpaHe npenycMOTpEHbI JBE CTYNEHH JMHAMUYECKOTO TOPMOXEHUS CHHS.
JUis OCyIIeCTBIECHUS NMEPBOIl CTYNEHU AUHAMHUYECKOTO TOPMOKEHHUSI HEOOXO0IUMO Ha-
kaTh KHONKY SB4. IIpu 3TOM TOBKO CHUMaeTCsi BO30Y>KICHHE C TTIaBHOTO T€HEpaTo-
pa Gl (trepsier nutanue karymka KT6, u 3ambikatrorcss koHTakTel KT6 91-92 B nenu
Bo30yxkneHust G1) mpu coOpaHHOU CXeMe CHIIOBBIX IIENEH MEXaHW3Ma MEePEIBIKCHUS.
B 3aBHCHMOCTH OT HaNpaBJIEHUs JIBH>KEHHS IPH MOMOLIM KOMaHIOKOHTposuiepa SA2 He-
00X0/IMMO COTJIACOBATh MOJIIPHOCTH BCIIOMOTATEIbHON OOMOTKH 3JIEKTPOJIBUTATENs Tie-
pPEIBUKEHHUS ISl IEpEeBOJia €ro Ha. paboTy BCIOMOTraTeIbHBIM T€HEPATOPOM C CAMO-
BO30YKJIeHMEM. DTa CTyNEHb MpelHa3HauYeHa JJIsl TOPMOKEHHUSI Ha OOJIbIINX YKJIOHAaX
nyTu. CKOpOCTh NepeaBHKeHUs 10 1 Km/4.

JIJ1st ocyliecTBICHHUS] BTOPOM CTYNEHU TUHAMUYECKOTO0 TOPMOKEHHUSI HEOOXOAMMO
HaxxaTh KHONKY SBS5. Ilpu aToM ctynens pesuctopa R1 BBOAMTCS B I1aBHYIO LIETb
AJIEKTpOIIpuBOAa. BTopas cTyneHb TUHAMUYECKOTO TOPMOXEHHUS CIIYKHUT JJIsl €31bl Ha
HeOonbImuX U Oe3omacHbIX cnyckax. Kpome msatu ckopocTell, peryiupyeMbix KOMaH-
JOKOHTpoJuiepoM SA2, cxema IpeayCMaTpuBaeT LIECTYH0 CKOPOCTh MEPEABUKEHUS ITy-
teM ociabnenuss M/ snexrpoasuratens. [ 3Toro HeoOX0IUMO HaXKaTh BBIKITFOYATEIh
SQI.

JUIs1 OCTaHOBKM KpaHa MEepPEeBOAAT PYKOSITKY KOMaHIOKOHTpoJuiepa SA2 B Hyle-
BOE MOJIOKEHHE, TPU ITOM OTKIt0UaroTcsa KoHTakTopbl KM3 (KM 12) niin KM4 (KM15) .
3aTeM HaXUMarT KHONKY SB6 (ctom).

Mexanu3m noabema crpesibl. Habop cxembl 3JIeKTpONpUBOIa MEXAHU3MA TOIb-
€Ma CTpeJbl OCyIecTBIsieTca KHOoNKoi SB13 (mpu HyJneBOM MOJOXKEHUH KOHTpOJUIEpa
SA2). Ilpu stom mo nenu 51-141-150-138-139-140-52 nonydaeT nuTaHue KOHTAKTOP
KM7, KOTOpBI MOAKIIOYAET 3JIEKTPOJBUTATENb CTpesibl M2 K TJIaBHOMY T€HepaTopy
G1 u nogaer HampsiKeHHEe Ha 0OMOTKY BO30yxaeHuss LM6 u TOpMO3HOro 3jeKTpomar-
Huta YBI1. PerynupoBaHue 4acTOThI BpAIllCHUSI U PEBEPCUPOBAHUE DIICKTPOABUTATEINS
CTpeJbl OCYIIECTBISAIOTCS KOMaHIOKOHTPOUIEpoM SA2, B pabouHX MOJIOKEHUAX KOTO-
pOro BKJIIOYAETCA BTOPOM TOPMO3HOM anekTpomarHut YB3 u nmomaercs HanpsiKeHUE Ha
0OMOTKY BO30YKJI€HHUS TJIABHOTO T€HEepaTopa. DNEKTPOABUTATENb CTPENBI OTKIIOYACTCS



43

KHONIKOM SB14, KOTOpOl OJHOBPEMEHHO BBIKJIIOYAIOTCS TOPMO3HBIE 3JIEKTPOMATHUTHI.
JUis orpaHUYEHHUs yIila IOIbeMa CTPEJIbl IPETYCMOTPEH KOHEUHBIN BhIKIOYaTedb SQ2.

MexaHu3M IJIaBHOTO NMoAbeMa rpy3a. DJIeKTpOJBUTaTEIb MEXaHU3Ma I'JIaBHO-
ro noarema rpysza M3 nurtaercs oT riaBHoro reHeparopa Gl. Jliug paboTbl TOJIBKO
KPIOKOM IJJABHOT'O OABbEMA CXEMY HaOHMPAIOT, HAaXKaB KHONKY SB7
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G2 - ecenepamop nocmosnno2o moka 1162,11,5 kBm; M - sanekmpoosucamens nepemenno2o moxka A2-72-
4, 30 kBm, 380 B; G1,LGI - snexkmpoosucamensy nocmosinno2o moka J{K-3095b,
50 kBm ¢ scnomoeamenvhoti oomomxou; M1, LMI - anexmpoosucamens nocmosinno2o moxka JJK-3094,
46 kBm ¢ ecnomoeamenvrou oomomxotu; M2, LM2 — snekmpoodsuecamens nocmosinnoz2o moka 1162,
14 kBm ¢ ecnomocamenvroii oomomrkoi;, M3, M4, LM3, LM4 — snekmpoodsucamenu nocmosaHHo20
moxa /[K-3095, 50 kBm ¢ ecnomocamenvuvimu oomomxamu, M5, LM5 - snekmpoosucamenv nocmo-
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aunoeo moka 1162, 8§ kBm ¢ ecnomoeamenvroii oomomrou, LM6 — nezasucumas oomMomrka 31eKkmpo-
osucamensi M2; QF1 - eviknrouamens aemomamuyeckuti A3114/1 na 100 A;

QOF?2 - sviknouamenv asmomamudeckuilt A3163 na 50 A; KM1, KM2 - konmaxkmopwvr KIIB-603 na
160 A; KM3-KM5 - konmakmoper KTIIB-623 na 160 A; KM7 - konmaxmop KTIIB-622 na 100 A,
KM8-KM10 - kxoumaxmopor MKI-10 na 40 A; KMI11 - konmakmop KII-102-A na 75 A; KMI2,
KM15 - koumaxmopvr MKI1-66 na 10 A; KM6, KM20, KM13, KM14, KM16, KM17 - koumaxmopul
MK1-44 na 10 A; KT1-KT6 - pene spemenu POB-811; | KAI—KA6 - pene maxkcumanvrhozo moxka PB-
571; SQI - sviknouamensv koneunvii BITK-2110; SQ2 - gviknouamensv xoneunwviti KY-701; SO3-S06
— gwiknouamenu koneunvle BY-2504; SQ7, SOS8 - sviknouamenu koneunvie BK-200 A; SA1, SA2 - ko-
marndoxoumponiepvl 1203; SA3—SA6 - ynusepcanvuvie nepexmovamenu¥YI15313/C322; Q1, Q2 - nakem-
uote goiknouamenu- [IBM2-10, ucn. 3; RI1,R2 - sauyuxu conpomuenenuit I' HO-1, kam. Ne 2T7].754.005.4;
YBI-YB5 - mopmo3snvie anekmpomacnumol MII1-201 na 220 B; SBI—SB14 - knonku ynpaeénenus KE-
011; SB16, SB17 - knonxu ynpaenenus IIKE-212-2; R3-R10 - awyuxu conpomuenenuu AC-3; TAI, TA2
- mpancgopmamopwvl moka, PVI, PV2 - gornemmempor M-4200, 0-300 B; PAI1,PA2 - aunepmempor M-
4200, 0-100 A; XAI-XA10 - konvyesvrie moxocvemuuxu K-3112A; EHI - anekmponeus [193T-7; EH2-
EH5 - oboepesamenu cmexon 3T-44; ELI - npoocexmop [13M-25; UZ - ooHosaxopHbiil npeodbpazosa-
menv OI120D2; LI - oomomrka 00HosikopHo2o npeobpazoeamens, BE - cenvcun npuemnux BC-484A
na 100 B, 11 Bm; KMI18 - konmaxmop KII-1002; KM19 - macnummusiii nyckamenv 114-411; KM20 -
KOHMaxkm ocpanudumens epyzonoovémuocmu, RPI - peocmam,; ocmanvHoe - KOHMaxkmol

Pucynox 5 - Illpunyunuanvnasn cxema 31eKmpoooopyoosanus
kpana KC-5363 na nanpsascenue 220 B

("Cnycx", "l[logsem"). Ilo menu 51-120-116-117-52 BkIOYaeTCs KOHTAKTOP
KM6, xoTopblii 1OJ1aeT HaNpsHKeHHE Ha 0OMOTKY HE3aBHCHMOTO BO30YyxjaeHus LM3,
OJIHOBPEMEHHO 10 1enu- 57- 68- 70-60 BrsaruBaercs pene KA1, mo nenm 51-120-121-
122-123-124-125-52 Bxitouyaercsa koHTtakTop KMS. B pesynbraTte sikopp asuratens M3
nojkioyaercs Kk reHeparopy Gl u Brirogaetcs TOpMO3HOM anekTpoMarHuT Y B4. Ile-
PEBOJIOM KOMaHAOKOHTposuiepa SA2 B mepBoe MOJIOKEHUE (BBEPX U BHU3) BKIIOYAETCS
koHTakTop KM12 (KM15).

I'naBHBIN TeHepaTop BO30YXKIaeTcs, W HAUMHAETCS JBUXKEHUE KPIOKA C caMOil
Masoil ckopocteio. Ilpu mepeBosne komMaHAOKOHTposuiepa SA2 B MOCIHEAYIOIIEE MO-
JI0’KEHUE MOBBIIIAETCA CKOPOCTh MO bEMA WIIA OITyCKAHUS KPIOKA.

Y cTaHOBUB PYKOATKY KOMaHAOKOHTposuiepa SA2 B HyJIEBOE MOJIOKEHUE; U Ha-
xaB kKHOTIKY SB9 ("Crton"), ocTaHaBIMBAaIOT KPIOK B JI0OOOM TOoUKe MmojabeMa (omycka-
HuUs). PeBepcupoBaHue 3IEKTPOABUTATENS IIaBHOTO MoabeMa M3 BO3MOKHO TIPH JIHO-
OOM MOJIOKEHUH KOMaHJAOKOHTpoJiepa SA2, KpoMe TOro, BO3MOKHAa COBMECTHAas pa-
0oTta snexkTpoaBurareneid M3 u M4 ¢ oMHAKOBOM 4acTOTOM BpallleHUs MO HE3aBUCH-
MBIM HaIlPaBJIEHHUSIM.

CKopocTh TMEpeKIIoYeHHus] CTymneHel Bo30yxaeHus renepatropa Gl Kol-
tponupyetcs pene Bpemenu KT1, KT2, KT3, KT4 u KTS5, 1. e. yckopeHUe IBUKECHUS
rpy3a (KpaHa) HE 3aBUCUT OT BMEIIATEIbCTBA MAIIMHUCTA. [Ipu peBepcupoBaHUU 3IICK-
TpoaBuraressi M3 ¢ IBHIKECHHS BBEPX HA ABMIKCHHUE' BHU3 HEOOXOIMMO HaXKaTh KHOIKY
SB9 ("Cron"), npu 3ToM oTKIr04Yar0Tcst KOHTakTopel KM6 u KMS. [lns peBepcupoBanus
HeoOxoaumo Haxxath KHONKY SB8 ("Pesepc"), mpu 3ToM no uenu 51-120-118-119-52
BKJIIOUYUTCS KOHTakTOp KM 14, u cBoumu koHTaktamu 57-59 u 65-70 oH BKIIOYUT 00-
MOTKY LM3 ¢ 0O6paTHOM MOJISIPHOCTHIO.



46

s mpenoTBpallieHusi Opocka TOKa IMPU PEBEPCUPOBAHUM MOCIEA0BATENbHO B
nens Bo30yxaeHus reHepatopa G1 BBemeHnl kKoHTakThl KHomok SB7, SB8, SB10 u
SB11 (myckoBble KHONKH 3JIEKTPOABUTATENEH TJIABHOT'O U BCIIOMOTaTeNIbHOTO MObEMA).

Kuonko#t SB3 ("Pesepc") otkmrouaercs koutaktop KM12 (KM15), u no 1e-
nu 51-93-94-52 Beikmrouaetrcst pene KT1, koTopoe B CBOIW0O ouepeib BKIIOYAET pelie
KT2, u 1. 1., B pe3ynsrare renepatop Gl tepsier Bo30yxaenue. Ilocne ormyckanus
kHONIKH SB8 BO30yXIeHNEe TeHepaTopa BOCCTAHABINBAETCS C MMOCTETICHHBIM HapacTaHU-
€M I10 CTYIIEHSIM /10 COOTBETCTBYIOLIErO MOJIOKEHNUS KOMaHIOKOHTPOJLIEPA.

CxeMoi IpeayCMOTpEHA TaK)KE€ BO3MOKHOCTh PEBEPCUPOBAHUS JBHKEHUS KPIO-
Ka MEPEBOJOM PYKOSTKHM KOMaHIAOKOHTposuiepa SA2 B IPOTHUBOIOJ0XKHOE HalpaBiie-
HUE.

MexaHu3M BCIOMOraTeJbHOr0 moabeMa rpy3a. Cxema ymnpaBi€HUS dJIEK-
TPONPHUBOJIa MEXaHU3Ma BCIIOMOTATEIbHOTO MOAbEMA aHAJIOTUYHA CXEME YIIPaBIICHMUS,
OIMMCAHHOM JIJII MEXaHW3Ma IJIaBHOIro nojabema. Mcmomnurenbnble KHONIKM SB10, SB11,
SB12.

Mexanusm BpameHnus. {ng nsurarens MmexaHu3Ma BpauieHuss MS cxemou npe-
JYCMOTPEHBI JiBa Croco0a MUTaHUSA: OT BCIIOMOIaTelIbHOTO I'€HepaTopa, OT IJIABHOTO
reHeparopa.

Jns nuTaHus OT BCIOMOTATENIBHOIO TE€HEpaTopa YHUBEPCAJbHBIA MHeEpe-
KiIro4ateslb SA6 cieayeT NepeKIouYuTh B IMOJOoXeHue "BcecrmomoraTenbHblil reHepa-
top". IlepeBotom KOMaHAOKOHTpOJUIepa SAl B nepBoe nosiokeHue (BIpaBo WM BIie-
BO) OCYIIECTBIIICTCS MOJja4ya HAMPSHKEHUS] HA OOMOTKY BO30YXACHUS 3JIEKTPOBUTATE-
a1 M5 u kaTymky TOpMO3HOTO 3JeKTpo-YB2. IlepeBoaqoM pyKOSITKM KOMaHJOKOH-
Tpojepa SA1 nmociegoBaTeNbHO B MOJIOKEHUS TPEThE, UETBEPTOE U MATOE BBOJAT-
Cs CTyINEHHU pe3ucTopa R2 U COOTBETCTBEHHO YyBEIMYMBAETCS YAaCTOTAa BPAILEHUS DJICK-
TpoaBuraress MS.

PeBepcupoBanue BpamieHus d3JeKTpojaBuratenass MS mpou3BOIUTCS TEPEBOIOM
PYKOSITKH KOMaHJAOKOHTposuiepa SAl U3 MOJIOKEHUS BIPABO B MOJOXKEHHE BIIEBO
Wi Hao06opoT. OCcTaHOBKA 3JEKTpoABUTaTENs] MS NMpPOU3BO-yCTAHOBKON PYKOSITKH KO-
MaHJIOKOHTpOJUIEpa B HyJieBoe mojioxkeHue. [Ipyn HeoOX0aUuMOCTH MONTyYEeHUS KeCT-
KHX CKOpocTed 1 0ojiee MIaBHOTO PETYJINPOBAHMS YaCTOThI BPAIICHUS EPEKIIOYCHH-
€M YHUBEPCAIBHOIO NEPEKIII0YATENb IIEKTPOABUTraTeIb M5 NepeBOAUTCSA Ha IUTaHUE
oT TiaBHOTO TeHeparopa Gl. Jlns BkmtodeHus dnekTpoaBuratenas M5 B paboTy ot
IJIaBHOTO T€HepaTopa KOMaHAOKOHTpoJiep SAl Hajo yCTaHOBUTH B IISITOE IMOJOKEHUE
BIIPAaBO. YIPABJIEHUE YAaCTOTOM BpaIIEHUS OCYIIECTBISIETCS KOMaHIOKOHTPOJIEPOM
SAL.

3amurTa U OJIOKHMPOBKA. DJICKTPUUECKOW CXEMOM KpaHa MPEeayCMOTPEHA 3alluTa
reHepaTopOB U MPUBOJIHBIX AJIEKTPOJBUTATENEH OT KOPOTKUX 3aMBIKAHUHN C MOMOIIBIO
pejie MaKCUMaJbHOTO TOKAa, BKJIIOYEHHBIX CBOMMH KaTYyIIKaMU B CHJIOBBIE LIEMH, a
KOHTaKTaMH B LIENU YIPABICHUSI.

Komanpokontposiepsl SA2 1 SA1 oCyIlIECTBIAIOT HYJEBYIO OJIOKHPOBKY, J0-
NYyCKAIOUIYI0 MOJKIIOUEHUE 3JIEKTPOJIBUraTeNsi K FeHEpaTopy, HaXOoIAIeMycsl ToJ Ha-
MPSKEHUEM.
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G — renepatop nepemeHHoro toka ['270-A; M1 - craprep CT-26; M2, M3 - 31eKTpOABUTaTENN BEH-
tunsitopa M3-205; M4 - snektpoasuratenb; UZI - BeiipssMUTENb reHepaTtopa; UZ2 - BBIIPIMUTEND
ceneHoBblil 75STM16CSA; M5 - sanektpoasurarens MBJI-3H ¢ 0OMOTKO# mocieayromero Bo30yx-
nenust LM2; GB1, GB2 - akkyMmylsiTOpHbIe OaTapen
6TCT-120OMC; QI - svikatouamens bamapeu BK-318b; 02-04, 06—010 — svixriouamenu 69K; 012,
014 - sviknrouamenu; SQ2 — ewvikaouamenv koneurnviti BK-317; SB4 - sviknrouamens KHONOUHbLIL MOpP-
moorcenuss BK-13b; SAI -nepexniouamens (komniexm cmexnoouucmumens CJI-123); SA3 -, nepexnoua-
menv ykazameneu nosopoma PC-57; QI1 - evikmouamens;, QI3 - ewikmouamens B-45M; SA4 -
nepexmouyamens 1139; SA2 - nepexnouamens IIIIH-45; KAl - pene cmapmepa,; PA -amnepmemp All-
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200; YBI, YB2 - anexmpomacnumor I1C-1; EL2, EL3 - gponapu nookanomuuwie; EL5-ELI10 - nragonut
IIK-701A; ELI1-EL13 - 2abapummnvie cuenanel, EL14, EL15 - ¢ponapu 3adnue @I1100-b ¢ ramnot
Al2-12-6¢; EL16-ELIS -¢hapvr asmomobunvuvie @I'122-B; SQI - svikiouamens kKoneunwviii, RI1-R4
- pesucmopul pecyaamopa,; R - nanenv conpomuenenuii; RS - cnupans konmpoavnas, R6 -pezucmop;
R7 - pesucmop AC-3; EL19, EL20 - ¢ponapu 3aonue ®@II1-I" coomsemcmeenrno ¢ namnou A24-21c u
A24-3c; EH2 - ceeya naxanusanus, YV3 — xknanan anekmpomacHumuviii MKT-4 (komniekm noooepe-
samens IDK/[-44); FUI0- 6a0k 3awumsr b3-20 na 2 A; FU7 - npedoxpanumens, FUI, FU3-FUG6 - 6a0-
ku npedoxpanumeneti [1P-12-52; FU2 - npedoxpanumens na 10 A; FUS, FU9 - npedoxpanumenu ITT1T-
10; TV - mpancgopmamop nanpsicenus -TbC3-0,4; SB1-SB4 - knonku ynpaenenus KY-122/3M; SBS
- kHonka 38yk06020 cuenara CBB-4001; E - oamuuk yposus moniuea bM100-A; E1 - ykazamens ypos-
Hs monausa YB26-B; t° - oamuux memnepamypol 600vr 1 TM101; E2 - ykazamenv memnepamypul 8600bl
VK-202; Pa - oamuux oasnenus macaa, E3 - ykazamens oasnenus macia; L - obmomra pezyiamopa Ha-
npsicenuss;, EHI - ceeua anekmpoghaxenvroeo noooepesa CI1V43-Y;

L1 - unoykyuonnas xamywra b-700; LM1, LM3 - obmomxu napaniienbHo2o 8030yicoeHus: 31eKmpo-
osueamens, XSI - wmencenvuas pozemxa PIIK-6; KAl - konmaxkm pene-pecynasmopa, EL21,EL22 -
gonapu 3ao0nue DII101-F ¢ namnoii A12-12-6¢; LM2 - obmomka nocinedosamenbHo2o 8030Vai#coeHUs
anekmpoosuecamens, SB6 - evixnrouamenv BK-13b; I - nooknouenue Kpana K 8HeuwtHemMy UCMOYHUKY
numanus, Il — x oepanuuumento epyzonoovemuocmu, Il - k msazayy npu Oyxcuposke kpaua, ELI,
EL23 - ¢ponapu xonmponvuwvie I1/]20-K; HA - 36yK0601i cucHan

C-101; ocmanvroe - KOHMaKkmol

Pucynok 6 - Ilpunyunuanvnuasn cxema 31eKkmpoooopyoosanusn kpana KC-5363 na nanps-
socenue 12 u 24 B

OTKIII0YEHHE TOPMO3HBIX HJIEKTPOMArHUTOB OJHOBPEMEHHO C SIKOPHOM IENbIO 3JIEKTPO-
JIBUTATElel TIIAaBHOTO M BCIIOMOTATEILHOTO MOABEMOB MPEOTBPAIAET CBOOOJHOE TIaIEeHUE IPy-
3a. B anekTpudeckoii cxeme npuMeHeHa B3auMHast OJOKMPOBKA KOHTAKTOPOB, UCKIIOYAONIas KO-
POTKHUE 3aMbIKaHMs U3-3a CIy4aitHOTO OJJHOBPEMEHHOTO UX BKJIIOUYEHHUS.

JInst 37eKTpogBUTaTeNe TIaBHOTO U BCIOMOTATENbHOTO MOABEMOB U ICKTPOJIBH-
raTess CTpelibl IpelyCMOTPEHBI pesie 3amuThl 0T 00pbiBa mojist KA1, KA4, KAS.

Kpan cHabGxeH koHeuHbIMHU BbIKIIOYaTenssMu SQ3, SQS BBICOTHI MOIbeMa U OMYCKaHHS
KpIOKa M KOHEYHBIM BbIKIIOUYaTeneM SQ2 yria moabema CTpelibl, BKIOYEHHBIMU CBOUMH KOH-
TaKTaMH B 1I€NH YIPABJIECHUS COOTBETCTBYIOIMX JIEKTPOABUIATENEH.

DNEeKTPUUECKON CXEeMOM YIpaBlIeHHS KpaHa MPEeayCMOTPEHO BO30YXKIEHHE ITIAaBHOTO Te-
Heparopa Gl B ¢yHKIME BpeMeHH. DTUM 00eCreunBaeTCsl pPaBHOMEPHOE aBTOMATHUECKOE YCKO-
PEHME IEKTPOJABUIATENEH.

[Ipu pabotaromiem jABUratene BHyTPEHHETO CTOpaHMS AJS M3JIMIIHETo 3apsna Oatapeit
CXEMOH MpeyCMOTPEHO OTKIII0UeHUe pubopoB BhikItoyarenem Q1 (cm. puc. 6).

[Ipu BKIIOUYEHHH BTOpOro Topmo3a cTpenibl YB3 komanmokontpomnepom SA2 mpeny-
CMaTPHUBAETCS HE3HAYMTEIbHOE OMYCKAHUE CTPENbI (TIPOBa).

3amyck nBurarens ocyuectnisercs craprepoM M1 ot akkymynstopHbix Oarapeit GB1 u
GB2 ¢ nomomrpto kHomok SB1 u SBS mo nenu 150-151-154-153-156. batapeu paboraioT B pe-
KuMme moazapsana ot renepatopa Gl, moCTOSTHCTBO HAMpPSKEHUsI KOTOPOTO KOHTPOJIUPY-
ercst pene-peryastopom PP-127. Ilpu oxonwanuu pabotel kpana 6arapen GB1 u GB2
OTKJIFOYAIOTCS BBIKJIOUaTesleM Macchl Ql, mpu 3TOM racHeT KOHTpOJIbHAs BamIa
EL1. Ilpu pabote kpaHa OT BHEIIHEH CETH MOA3apsia aKKyMylsTOpHbIX OaTtapeit GB1
u GB2 ocymectBisiercs yepe3 npenoxpanurenu FUS, FU9, tpanchopmarop TV,- BbI-
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npsiMuTenb ceseHoBbld UZ1 u no6aBouHoe racsiinee compoTusiieHue (pesuctop RS).
Tox 3apsiaku q1omkeH ObITh 7—8 A. 3apsiika KOHTPOJIUpPYyETCs amiepMeTpom PA.

B cxeme kpaHa mpeaycMOTpeH CIy>KeOHbIH M aBapUWUHBIA OCTAHOB JBUTaTEJI,
KOTOPBIN OCYIIECTBIISIETCS C MOMOIIbIO 3eKTpoMarHuToB YB1, YB2 u kHonok SB3
u SB2. Bentunsaropsr M2 u M3 ynpasnsitorest Beikitouatenem Q3. Kpan o6opynoBan
3BYKOBBIM curHaioM HA, kotopslid BkirouaeTcss kHonkod SBS mo nenum 155-168-167.
Jlnst mojgorpeBa JBUratesiss BHYTPEHHETO CrOpaHUs B 3MMHEE BpeMs CXEMOH mpeny-
CMOTpEHBI J1Ba IOJAOTPEBATENS: JIEKTPO(]aKkeTbHbINH, YCTAHOBICHHBIA Ha CAMOM JIBU-
rarejie BHyTPEHHEro cropanus, A remneparypsl 1o -5 °C u noxorpesatens [DK/I-44
I TIOIOTPEBa aU3els IpH 0oJiee HU3KUX TeMIleparypax.

MamuHHOe oTaefeHre KpaHa ocHamaetcs madgonamu ELS5—EL9, kotopeie
ynpasisitoTcs BeikiatouareneM Q7. Boikimtoyatens Q8 ynpasiseT miagOHOM OCBEIICHUS
nocta ynpasienus EL10. [Ins ocBemenns nyT npy NepeaBUKEHUN Ha KPAHE YCTAHOB-
nenbl ¢apel EL16 u EL17, xoTopble ynpasistoTcst BeikiItouaresieM Q9 u nepekirodyare-
JeM ONKHero U JanbHero ceeta hap SA3. B nepeaHeit yacTu MOBOPOTHOM paMbl KpaHa
U Ha T'OJIOBKE CTpelibl ycTaHoBjeHbI rabaputHbie ponapu EL11, EL12, EL13. Ha npo-
TUBOBECE yCTaHOBJIEHHI 3aHue radaputheie Gonapu EL19 u EL20 ¢ nByXHUTOYHBIMU
naMnamu. BTopble HUTH 3TUX CUTHAJIOB MOAKJIIOYEHBI K BBIKIIOUATENIO TOPMOXKECHUS U
BKJIIOUAIOTCS MPU BKJIIOYEHUH KOJIECHBIX TOPMO30B. Bcee rabaputHeie poHapu BKIIOUa-
10TCs BEIKTIoUaTeaeM Q4.

Ha xpane mpenycMOTpeHbl Takxke nepeanue u 3aanue (oHapu nosopora EL14,
EL21 u EL15, EL22, koTOpbIE YIPABIISIIOTCS C IYJbTa YIPABJIEHUS NEPEKIIOYATEIEM
SA4 u c momomisio pene KA2 pabortaror B pexkxnme Muranus. J[is OCBEIeHus KproKa Ha
rOJIOBKE CTpeJibl ycTaHOBIIeHA noaBecHas (apa EL18, koTopas BkiItoUaeTcsl BhIKJIIOYA-
teaem Q10.

B cxeme mpeaycMoTpeHbl JBYXCKOPOCTHOHM crekiioouncturens CJI-123 u mren-
cenbHast po3etka XS1 Ha HanpsbkeHue 12 B s moakitodeHus TEPEHOCHOUW JIaMIIbI.
JIna onpeneneHus ypoBHS TOILUIMBA, TEMIOEPATYPhl BOAbBI U JABJIEHUS Maciia Ha MyJib-
Te ycraHoByeHsl mpudopsl E1, E2, E3, koTopble MOMy4alOT CUTHANIBI OT TATYMKOB COOT-
BeTcTBeHHO E, t° n Pa.

[Ipu OykcupoBKEe KpaHa TAradyoM Ha HEMOBOPOTHOW YacTHU MPEILyCMOTPEHBI JBa
3aguux ¢onaps EL19 u EL20, kotopslie ¢ momoripio BIIIKU XP MOAKIIOUaI0TCA B CXEMY
TAraya.
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MHHOBPHAYKH POCCHH
OI'HOY BO Tynl'Y
UBTC um. B.I1 I pszesa
Kageopa «Onexmposnepeemuxay

3A/JAHHE

Ha KKP no oucyuniune «Cpeocmea Kommymauuu 31eKmpuieckoil IHepzu)
Hanpaenenue noocomosxu: 13.03.02 «dnekmposnepeemura u 31eKmpomexHuKka»

Cmydenm KOO epynna

1. Tema 6: “Buvioop u pacuém nekmpuueckux annapamos ynpaeieHus u 3aujumol
anekmponpueooa 6awennozo kpana Kb-100.0.
2. Cpok npedocmasnenus k 3awume " 20 e
3. Hcxoonwvle oannvle 011 RPOEKMUPOBAHUSL.
3.1. Mcmounux numanus — GHeWHsAs dIeKmMPUIecKds cems nepemeHHo20 moxda.
3.2. Poo moka — nepemennviii mpéxgaszuvit, 380 B, 50 I'y.
3.3. Texnuueckas xapaxmepucmura 31eKmpoogueamencii MEXaHusMo8 KpaHd.
3.3.1. Dnexmpoosucamens mMexanuzma nooveMa 2py3a — aACUHXPOHHBIU ¢ pasubim pomopom muna MTF 312-6,
Py =15 kBm, ny = 955 oo6/mun, Iyc = 38 A, cospy = 0,73, ny = 0,835, Iyp = 60 A, Up = 235 B, My = 638 H- i,
Jp=0312xe M.
3.3.2. Dnekmpoosucamenb MexaHuzMa no8oPoOma Kpana — ACUHXPOHHbLe ¢ (azubim pomopom muna MTH 411-8,
Py =15 «Bm, ny = 705 o6/mun, Iyyc =43 A, cospy = 0,67, ny = 0,79, Iyp =48 A, Up =206 B, M, = 569 H-m,
Jp=0,537 ke e
3.3.3. Dnexmpoosucamenu mexanuzma noovbemMa cmpeivl — ACUHXPOHHbLE ¢ pasHbim pomopom muna MTF 311-8,
Py =75«kBm, ny =695 oo/munlyc = 22,8 A, cospy = 0,68, ny=0,73, Iyp =214, Up =245 B, M0, =
245 H-m, Jp= 0,275 k2 -0’ .
3.3.4. Dnexmpoosucamens 1eKMpPOSUOPABIUYECKO20 MOIKAMENS MOPMO3A CMPENOGOl 1e6E0KU — ACUHXPOHHBIN C
KopomkozamkHymeim pomopom muna MTKF 011-6, Py = 1,4 kBm, ny = 875 00/mun, Iy c = 5,2 A,
cosgy = 0,66, ny = 0,615, My,=422 H-m, Iy=154,J=0,02 ke -m".
3.3.5. Dnexmpoodsuzamenu npueo0a MexanuMa NePeoBUNCEHUsL KPAHA — ACUHXPOHHbIE C (PA3HbIM POMOPOM MUna
MTF 111-6, Py = 3,5 kBm, ny = 895 o6/mun, Iyc =104 A, cospy = 0,73, ny = 0,70, Iyp = 15 4,
Up=176 B, My =85 H- 1, J = 0,049 x - 10",
3.4. Peoicum pabomsl — nogmopro-kpamxospemennulil, I1B = 40 %.
3.5. Buowl 3awumsl 91eKmponpugooa — MakCUMAIbHO-MOKO8As, HYeBdsl, KOHeUHAs. 3auuma (6 COYemanuu ¢ KOHEeUHbl-
MU BbIKTIOUAMENAMU) U HYe8ds OIOKUPOBKA KOHMPOJLIEPO8.
3.6. Oxpyoicarowas cpeda — HOPMATbHAS.
3.7. Cucmema ynpagneHus — MacHUMHbLU KOHMPOJLiep.
3.8. luanazon pecynuposanus cKkOpocmu HUNCe HOMUHATLHOU 4. 1.
4. Cooepitcanue noacHumenbHoll 3ANUCKU.
4.1. Bgeoenue.
4.2. Texnonoeuueckoe Ha3HayeHue NPOMbIUIEHHOU YCMAHOBKYU (MEXAHUZMA), KpamKoe Onucanue eé KOHCmpyKyuu, Kune-
MaAMU4ecKou cxembvl U pexrcuma pabomal.
4.3. Tpebosanus, npedvseisiemvie K I1eKMPONPUBOOY, cXeme YRPAGIeHUs. U 3aujumal.
4.4. Ilpunyunuanoras 31eKmputecKkas cxema 31eKmponpusooa YyCmaHo8Ku.
4.5. Bvibop snexmpuueckux annapamos KoMmMymayuu, Yynpasieruss u 3auumsol 21eKmponpugood.
4.6. 3akarouenue.
4.7. Jlumepamypa.
5. Ilepeuens cpagpuueckozo mamepuana: oowuil 6u0 OAUIEHHO2O KPAHA C PACNONONCEHUEM INEKMPOODOOPYOOBAHUs, KUHEe-
MamuuecKue cxemvl MeXaHUu3M08, NPUHYURUALbHAS INEKMPUYECKasi cXxemda 2NeKmponpusooa (31ekmpoobopyo0osanis),
cheyuurayus Ha d1eKmpudecKue annapamal.

Pyrosooumens pabomwi B.C. Kocvipuxun
doyenm, KaHo. mexH. HayK (noonucw, oama)
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3.1 Daexrponpusoa kpana Kb-100.0

Kpan Kb-100.0 npenHazHadeH Juisi CTPOUTENBCTBA KPYITHOMAHEIBHBIX MATUITAXK-
HbIX 3manui. [IpuHnunmanpHas cxema anexktpoobopynoBanus kpana Kb-100.0 nmpuse-
neHa Ha pucyHke 1. Llenu ynpaBieHuss KpaHOM MUTAIOTCS MOCTOSIHHBIM TOKOM 4Y€pe3 ce-
neHoBbIN BeIpsiMuTesb BC/I-4.

PerynupoBanue CKOpPOCTEW SJIEKTPOABUIATENIENM NPHU IYCKE OCYIIECTBIA- €TCA
M3MEHEHUEM 3HAYEHUs MyCKOPETYJIUPYIOLUX COMPOTUBICHUN pe3uc- TOPOB B IEMHU PO-
Topa. JJis CHIKEeHMS] JUHAMUYECKUX Harpy30K IMpH IMyCKe JIEKTPOJBUTaTeNed mpemy-
CMOTpPEHBI BBIKJIIOUYAEMbI€ CTYIIEHH COMPOTUBICHHUMN pe3UCTOPOB B 1ienu poropa. [lyck u
TOPMO>KEHHE DBJIEKTPOJIBUTaTeNiedl aBTOMATU3UPOBAHbI, JJS Yero B MAarHUTHBIX KOH-
TpoJiIepax MPUMEHEHBI pelie YCKOPEHUSI U TOPMOKEHUS.

[InaBHOE OmMycKaHUE U MOJBEM CTPEIIbl 00ECIEUNBAIOTCA MEPEKIII0YaTEeIeM MMUTa-
HUS DJIEKTPOJBUTATENS TUIPOTOIKATES TOPMO3a CTPEJIOBOM JIEOEIKH CO CTaTOPHOM Iie-
IIM IPUBOJIHOIO 3JIEKTPOJIBUraTeNsl HA POTOPHYIO.

[lepexiiroueHHEe B CHJIOBBIX LEISAX KpaHa NPOU3BOAMTCS SJIEKTPOMArHUTHBIMHU
KOHTaKTOpaMH, pa3MELIEHHBIMH B JByX MAarHUTHBIX KOHTPOJIEpaX, CMOHTUPOBAHHBIX Ha
NMOBOPOTHOM Tuatdopme. JucTaHIIMOHHOE YIIpaBieHHe padOTO MarHUTHBIX KOHTpPOJLIE-
POB OCYIIECTBIISICTCS U3 KaOMHBI MAIIMHUCTA MOCPEACTBOM KOMAaHJOKOHTPOJUIEPOB TUIIA
KK-8000. IIpy MOHTaXe U AEMOHTAXKE KpaHa yMpaBJICHUE CTPEJIOBON U IPy30BOil Jie-
O0elKaMu BEJETCA C BBIHOCHOIO IyJbTa ympaBiieHus. [[ns ocBemnieHus: paboyeil 30HBI
KpaHa UCIOoJb3YIOTCs MpoXKeKTopsbl [I13M-35 u [I13M-45 u cBetunbuuku C-131.

JIns 3amiuThl 1leneil TpUBOAHBIX 3JIEKTPOJBUraTeNIed OT MEeperpy30K B cOCTa-
BE€ 3aLIUTHBIX MaHEJeH UMEIOTCS YEThIPE PIEKTPOMArHUTHBIX MAKCUMAJIbHBIX peJie TUMa
P30-401, o0benuHeHHBIX B oAuH Oj0K. Kpan o0opyaoBaH OrpaHUYUTENSIMH TPY30-
noabeMHoctu tuna OI'TI-1, BeICOTHI oAbEMA I'Ppy3a, MAKCUMAJILHOTO U MUHUMAJILHOTO
BBIJIETA CTPEJIBI, MYTH NEPEABUKEHUS U TIOBOPOTA.

DnekTpooOopyA0BaHME KpaHa pa3MeIIaeTcsl Ha MPOJOJIbHBIX Oajakax, MpUBapeH-
HBIX K KoJbleBOM pame. [IpuHuunuaneHas snekrpuyeckas cxema kpana Kb-100 Ha Ha-
npsokenue 380 B npuBenena Ha pucyHke 1.

CuioBas uenb. OT ctpoutenbHoro pyomnbHuka ¢asel Al, Bl, Cl1 u HyneBoi
MPOBOJI MOJAIOTCS HAa BBOJHBIN SUK S1, yCTAaHOBJICHHBIM HA XOJ0OBOM paMe KpaHa, a
nanee yepes TOKOCHEMHHUK B mkadg AJIEKTPOOOOPYIOBAHUS
Ha 32KMMbI aBToMaTh4Yeckoro BoikitoyaTenss QF1 (HyneBoit mpoBoj KpenuTcs Ha Kap-
Kace mkadga).
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G1 - cenepamop suxpesoi mopmoszuou TM-4, IIB = 5 % (coemecmno ¢ dsucamenem M1); MI1-M5 -
anekmpoosucamenu MTB-411-8C, 16 kBm, MT-111-6,3,5 kBm, MTB-211-6, 7,5 kBm; M6 - snexmpo-
ogueamenv mopmosa TKTI, AM, 0,2 kBm; QF 1 - eviknrouamens aemomamuueckuti A3114/1 na 100 A;

SAS5 - ynusepcanvhblli nepexaouament yenu ynpasieHusl
VII-5314C-141 na 380 B, 20 A; SI - 6soonviii st wwux ABIIB-200 na 200 A; KM2-KM8 - konmaxkmopwl

pesepca KII/I-121A; KMI-KM9, KMI11-KM16 - xoumaxkmopwvl ynpaenenus KII/J[-IIIA;, KMI17 -
konmakmop auneunvi KIIJ[-II[A; KM10 —konmaxmop exntouenus cenepamopa KII/]-1214; KT1—
KT5 - pene epemenu POB-811; KAS5, KA6 - pene npomedsxcymoutvie

DI1-41/33F, ynpasnenue cmpenogvim mopmozom;, KA1-KA4 - pene makcumanbro2co moka
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PO0O-401 na 10 u 40 A; SQ6 — SQ17 — sviknouamenu koneunsvie KY-501 na 500 B, 10 A, BY-2504
na 500 B, 2 A, KY-504 na 500 B, 10 A, BK-211 na 500 B, 6 A, KYV-701 (émopbsie koHmaxkmsi 8bIK110YA-
mens OI'TI); SQ1, SQ2 - asaputinvle sviknouamenu 6 KabuHe U Ha BbIHOCHOM MOHMANCHOM nyabme BY-
222 na 500 B, 20 A; SA1—SA4 - komanoe konmponnepvr coomeemcmeenno KK-8661, KK-8562, KK-
8461, KK-8761 na 500 B, 10 A; YBI-YBS - anekxmpoeudpasiuueckue u 31eKmpomMacHummble mopmosa
TKTI-300M u MO-1005; R5—R9- nycxopeeynupyrouue pezucmopvt HO-2, HK-1, YK-6; Q3—Q5 - na-
kemuvie sviknowamenu [1B2-0; RI -pezucmop oomomxu 8030yscoenus ecenepamopa CP-200; R2, R3 -
0obasounvie pezucmopul 113-50 coomeemcmeenno na 600 u 250 Om; SB1-SB3 - knHonku ynpaeienus
NPUBOOOM MEXAHUIMA NOObeMA 2py3a HA 8bIHOCHOM MoumaxcHom nynome KY-1; SB4, SB5S — knonku
VIpasneHusi NPUGOOOM MeXAHU3MdA UMEHEHUs gvliema cmpenvl Ha eviHocHoMm nyivme KV-1; SB6 -
KHonka ynpaenenus 8 kabune,KY-1; SB7, SBS,-xnonku ynpaenenusi mopmosa, Ha 8bIHOCHOM MOH-
maoichom nyrome coomgeemcemeenno KY-2 u KY-1; FUI, FU2, FU5- FUI0 - npedoxpanumenu niag-
Kue ycmanosounvie [IK-45-2 ¢ nnasxou ecmaskou 2 A; KA - scnomozcamenvruii konmaxm pene;, KM20
-xoumaxmul ocpanuyumens epyzonoovemuocmu muna OITI-1; UZ - cenenosviii gvinpsmumens BC/-6
Ha 220 B, 2 A (oonozco cmonbuxa), kam.Ne2T][.930.024J1; PV -eonvmmemp 3-30, 0-450 B, HLI - cue-
HAbHASL IAMNA NOJ0XHCeHUs: TuHeliHo20 konmakmopa, EL1-EL4 - npoocekmopwvl 1I13M-45 na 220 B, 1
xkBm, II3M-35 na 220 B, 500 Bm,; EL5-ELS - ceemunvnuxu oceewjerus recmuuyvl 8 koroune C-131;
EL9 - nnagpon oceewgenus kabunvr CXK-6 na 220 B, 60 Bm; EL10, EL11 - céemogoe mab.10 nonoxcenus
noeopoma TC-2; TV -. mpancghopmamop nonuxcarowuti OCO-0,25; EH - snekmponpubop nHacpesa Ka-
ounvl I1T-102 na 220 B; R4 — mpyouamuiil npogonounsiii pezucmop I13-15 na 3500 Om; HA - cupena
PBII20 na 220 B; XS1-XS3 - wmencenvuvle posemxu PIIK-6 ua 250 B, 6 A; SB10 - knonka ynpasenenusi;
ocmanvHoe - KOHMaKkmol

Pucynok 3.1 — Ilpunyunuanovnuas cxema 31eKmpoooopyoosanus
kpana Kb-100.0
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MHHOBPHAYKH POCCHH
OI'HOY BO Tynl'Y
UBTC um. B.I1 I pszesa
Kageopa «Onexmposnepeemuxay

3A/JAHHE

Ha KKP no oucyuniune «Cpeocmea Kommymauuu 31eKmpuieckoil IHepzu)
Hanpaenenue noocomosxu: 13.03.02 «dnekmposnepeemura u 31eKmpomexHuKa»

Cmydenm KOO epynna

1. Tema 7: “Bovioop u pacuém snekmpuueckux annapamos ynpaeieHus u 3aujumol
anekmponpueooa 6awennozo kpana Kb-100.1.
2. Cpok npedocmasnenus k 3awume " 20 e
3. Hcxoonwvle oannvle 011 RPOEKMUPOBAHUSL.
3.1. Mcmounux numanus — GHeWHsAs dIeKmMPUIecKds cems nepemeHHo20 moxda.
3.2. Poo moka — nepemennviii mpéxgaszuvit, 380 B, 50 I'y.
3.3. Texnuueckas xapaxmepucmura 31eKmpoogueamencii MEXaHusMo8 KpaHd.
3.3.1. Dnekmpoosucamens mMexanuzma noovbeMa 2py3a — aACUHXPOHHBIU ¢ pazubim pomopom muna MTF 312-6,
Py =15 kBm, ny = 955 oo6/mun, Iyc = 38 A, cospy = 0,73, ny = 0,835, Iyp = 60 A, Up = 235 B, My = 638 H- i,
Jp=0312xe M.
3.3.2. Dnekmpoosucamenb MeXaHuzMa nosoPoOma Kpana — ACUHXPOHHbLe ¢ (azubim pomopom muna MTH 411-8,
Py =15 «Bm, ny = 705 o6/mun, Iyyc =43 A, cospy = 0,67, ny = 0,79, Iyp =48 A, Up =206 B, M, = 569 H-m,
Jp=0,537 ke e
3.3.3. Dnexmpoosucamenu mexanuzma noovbéma cmpeivl — ACUHXPOHHbLE ¢ QasHbim pomopom muna MTF 311-8,
Py =75«kBm, ny =695 oo/munlyc = 22,8 A, cospy = 0,68, ny=0,73, Iyp =214, Up =245 B, M0 =
245 H-m, Jp= 0,275 k2 -0’ .
3.3.4. Dnexmpoosucamens 1eKMpPOSUOPABIUYECKO20 MOIKAMENS MOPMO3A CMPENOBOl 1e6E0KU — ACUHXPOHHBIN C
KopomkozamkHymeim pomopom muna MTKF 011-6, Py = 1,4 kBm, ny = 875 00/mun, Iy c = 5,2 A,
cosgy = 0,66, ny = 0,615, My,=422 H-m, Iy=154,J=0,02 ke -m".
3.3.5. Dnexmpoodsuzamenu npueo0a Mexanu3Ma NEPeoBUNCEHUsL KPAHA — ACUHXPOHHbIE C PA3HbIM POMOPOM MUna
MTF 111-6, Py = 3,5 kBm, ny = 895 o6/mun, Iyc =104 A, cospy = 0,73, ny = 0,70, Iyp = 15 4,
Up=176 B, My =85 H- 1, J = 0,049 x - 10",
3.4. Peoicum pabomsl — nogmopro-kpamrospemennulil, I1B = 40 %.
3.5. Buowl 3awumsl 91eKmponpugooa — MaxkCUMAibHO-MOKO8Asl, HYeBdsl, KOHEUHAs 3auuma (6 COYemanuu ¢ KOHEeUHbl-
MU BbIKTIOUAMENAMU) U HYe8ds OIOKUPOBKA KOHMPOJLIEPO8.
3.6. Oxpyoicarowas cpeda — HOPMATbHAS.
3.7. Cucmema ynpagneHus — MacHUMHbLU KOHMPOJLiep.
3.8. luanazon pecynuposanus cKOpoCcmu HUMCe HOMUHATLHOU 4. 1.
4. Cooepitcanue noacHumMenbHOIl 3ANUCKU.
4.1. Bgeoenue.
4.2. Texnonoeuueckoe Ha3HayeHue NPOMbIUIEHHOU YCMAHOBKYU (MEXAHUZMA), KpamKoe Onucanue eé KOHCmpyKyuu, Kune-
MaAMU4ecKou cxembvl U pexrcuma pabomal.
4.3. Tpebosanus, npedvseiusiemvie K I1eKMPONPUEOOY, CXeme YRPAGIeHUs U 3auumal.
4.4. Ilpunyunuanoras 31eKmputecKas cxema 31eKmponpusooa YyCmaHo8Ku.
4.5. Bvibop snexmpuueckux annapamos KoMmMymayuu, Yynpasieruss u 3auumsol 21eKmponpugood.
4.6. 3akarouenue.
4.7. Jlumepamypa.
5. Ilepeuens epagpuueckozo mamepuana: oowuil 6u0 OAUEHHO2O KPAHA C PACNONONCEHUEM INEKMPOODOOPYOOSAHUs, KUHEe-
MamuuecKue cxemvl MeXaHUu3M08, NPUHYURUALbHAS INEKMPUYECKasi cXxemda 2NeKmponpusooa (31ekmpoobopyo0osanis),
cheyuurayus Ha d1eKmpudecKue annapamal.

Pyrosooumens pabomwi B.C. Kocvipuxun
doyenm, KaHo. mexH. HayK (noonucw, dama)
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3.2 DaexrTponpusoa kpana Kb-100.1

Kpan Kb-100.1 npennazHadeH Jjisi CTPOUTENBCTBA KPYIMHONAHEIbHBIX MATHUATAXK-
HBIX 3JJaHUM U UMEET Takue ke nmapamerpbl, 4To U KpaH Kb-100.0 HO BhImosiHEH TPYO-
YaThIM.

DJIEKTPOOOOpyI0BaHMEe KPaHa pa3MEIIaeTCsl Ha TMPOJOJIBHBIX Oankax, IMpHuBa-
pPEHHBIX K KoJbLeBoi pame. IIpmHuunuaneHas snektpuyeckas cxema kpaHa Kb-100 nHa
Hanpsbkenue 380 B npuBeneHa Ha pucyHke 8.

CuiioBas nenb. OT ctpoutenbHoro pyomnbHuka ¢asel Al, Bl, Cl1 u HyneBoi
MPOBOJI MOJAIOTCSA HAa BBOJHBIN UK S1, yCTAaHOBJIEHHBIA HA XOJ0BOM pamMe KpaHa, a
nanee yepes TOKOCHEMHUK B mkad AJIEKTPOOOOPYIOBAHUS
Ha 32KMMbI aBToMaTU4deckoro BoikitoyaTenss QF1 (HyneBoit mpoBoj KpenuTces Ha Kap-
Kace mkada).

Tox ¢a3sr Al, mpoiias yepes aBroMaruueckuil BeikirouaTesnb QF1, moa o603Haue-
HUeM A2 uJeT Ha KOHTAKTOPBI peBepca: rpy3oBoit gedeakn — KM1 u KM2, mexanuszma
noBopoTa - KM3 u KM4, mexanusma niepenuxenus - KMS u KM6, ctpenoBoii neden-
ki — KM7 u KM3. Tok ¢a3 B1 u C1 nocie aBToMaTH4eCcKOro BBIKIIOUATENS M0 000-
3nauenneM (a3 B2 u C2 nojaercss Ha HEMOABUKHBIE KOHTAKTHI JINHEHHOTO KOHTAKTOpa
KM17. Ilpu BkiIIOUEHHH JIMHEWHOTO KOHTakTopa TOK (ha3el B2 mon o6o3nauenuem C5
(mpsimast (paza) momaeTcs Ha CTATOPHI AJIEKTPOJABUTATENEH: mogbemMa — M1, Topmo3a
TKTI-300 rpy3oBoii nebeaxu - YB1, mexanuszma nosjpora — M2, mexaHu3Ma mnepeiBu-
xeHuss — M3 u M4, ctpenoBoii iebeaku — M5 1 uepe3 KOHTaKThl IPOMEKYTOUYHOTO pe-
ne KA2 na crarop snekrpoauratesss M6 Topmo3sa ctpenoBoit nedeaku. Tox ¢aszsr C2,
NpoiAs KOHTaKTOp, moj obo3HaueHneM C3 moCTymaeT Ha KaTyIIKH MaKCHUMAaJbHbBIX
pene Bcex nanekTponsurateneii: KAl— MakcumanbHOro penie 3JIEKTPOJBHUTraTENs
noasema M1 u nocne katymiku, noa obo3HadyeHuem C7 — Ha koHTakTopel KM1 u KM2
peBepca noabema rpysa, KA2 — makcumanbsHOro pene snektpoapuraress [loBopora M2
U TI0CJIe KaTyIIKH, 1oj obo3HadeHneM C8 — Ha koHTakTopsl KM3 n KM4 pesepca me-
xaHu3Ma 1moBopota, KA3 — MakcHUMalbHOIO pese 3JIEKTpOABUTaTeNied MepeBUKEHUS
M3 u M4 u nocine kaTymku, 1noj oooznadenneM C9 — Ha koHTakTophl KM5 1 KM6 pe-
Bepca MexaHu3Ma nepenBuxeHus, KA4 — makcuManbHOrO pelie 3JIEKTPOABUTATENS
cTpensl M5 u mocnie katymku, moj ooo3Hadenrnem C10 — Ha koHTakTopel KM7 1 KM3
peBepca CTPETIOBOH JICOEIKH.

[Tpu Brmouennn kontakropa KM1 unu KM2 tok ¢a3 A2 u C7 no npoBogam C4 u
C6 monaetcst Ha cTaTop dJeKkTpoaBurarenss M1 rpy3oBoii ieOGeKu U Ha CTATOP IIEKTPO-
ABUTATENA TOpMO3a YB1, v anexkTpoaBurarenu BKIFOYAKOTCS.

N3meHenue HampaBlieHUsI BpaulieHusi (peBepcupoBaHue) anekTpojsuratens Ml
OCYUIECTBJISIETCSL B pe3yibTaTe MepeMeHbl IBYyX (a3: Mpu BKIOYEHUH KoHTakTopa KM
Ha CTaTop dJeKTpoaBurarens mno nporoay C4 nogaercs Tok ¢azel C7, a mo nporoay Co6
— ToK (a3bl A2, ipu BKItoueHuu .koHTakTopa KM2 no npooaam C4 u C6 cOOTBETCT-
BeHHO noaatotcsi Toku pa3 A2 u C7. Hanpanenue BpaiieHus snektpoasurarens M1
BBIOPAHO Tak, 4TOOBI K BKItOUeHUH KoHTakTopa KM1 nebeaka paborana Ha moabeM, a
npu BKiroueHun KM2 — Ha ciyck.
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G1 - reneparop BuxpeBoil Topmo3zHoit TM-4; M1-MS5 - anekrpoasuratenu MTB-411-8C, 16 kBt, MT-
111-6, 3,5 kBt, MTB-211-6, 7,5 kBT; M6 - snexrponasurarens Topmo3a TKTI, AM, 0,2 kBt; QF1 -
BbIKITIOUaTenb aBTomarnueckuii A3114/1 na 100 A; SAS - yHuBepcanbHBIM NepeKtovaTensb Ienu

ynpasienusa YII-5314C-141 na 380 B, 20 A; S - BBoausbIi smmk AB3-22 va 200 A; KM1-KM8 - koH-
taktopbl pesepca KIIJA-121A; KM1-KM9, KM9-KM16 - konrtaktopsl ynpaBiaenus KIIJ[-IIIA;
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KM17 - kontaktop nuHeunsii KII-II[A; KM18 —konTakTop BriatoueHus reHeparopa KITJI-121A;
KT1—KTS5 - pene Bpemenu POB-811; KAS, KA6 - pene npomexyrounsie D11-41/33b, ynpaBinenue
ctpenoBbiM TopMmo3oM; KA1-KA4 - pene makcumanbHoro toka P20O-401 nva 10 u 40 A; SQI1 —
SQ11, SQ14 — Beikmtovatenu koneunsie KY-501 na 500 B, 10 A, BY-250A na 500 B, 2 A, KVY-504 na
500 B, 10 A, BK-211 na 500 B, 6 A, KY-701 (BTropbie koHTakThl Bikitouarenss OI'Tl); SQ12, SQ33 -
aBapwifHBIE BBIKIIOUYATENIM B KaOMHE M HAa BBIHOCHOM MOHTaxXHOM mynbTe BY-222 na 500 B, 20 A;
SA1—SA4 - xomanmokoHTposuiepbl coorBeTcTBeHHO KK-8661, KK-8562, KK-8461, KK-8761 Ha
500 B, 10 A; YB1-YBS - anextporuznpasnuueckue u snekrpomarautaeie Topmoda TKTI-300M u
MO-100b; R5—R9- nyckoperymupyromme pesuctopsl HO-2, HK-1, YK-6; Q3—QS5 - nakeTHble BBIKJIIO-
yarenu [1B2-0; R1 -pesuctop oOMoTku Bo30yxaeHus reneparopa CP-200; R2, R3 - no6aBouHsIe pe3u-
cropsl [13-50 coorBercTBeHHO Ha 600 1 250 Om; SB1-SB3 - KkHONKHM ynpaBiaeHUs MPUBOJOM MeXa-
HU3Ma MOABEMA I'py3a Ha BBIHOCHOM MoOHTaxHOM mnynbTe KY-1; SB4, SB5 — kHomnku ynpasieHus
MPUBOJIOM ME€XaHU3Ma U3MEHEHHMS BbUIETA CTpeibl HA BBIHOCHOM nyJsibTe KY-1; SB6 - kHOomnKa ynpas-
nenust B kabune,KY-1; SB7, SB8,-kHONKYU yrpaBieHUss TOPMO3a, HA BEIHOCHOM MOHTa)KHOM MYJIbTE
cootBeTcTBeHHO KVY-2 m KV-1; FU1, FU2, FUS5- FU10 - npenoxpaHuTenu MmiaBKUE YCTaHOBOYHBIE
I1K-45-2 ¢ nnaBkoii BctaBkoi 2 A; KA - BcriomoraTenbHblil KOHTaKT pene; KM20 -KOHTaKThl OrpaHu4H-
tens rpy3onoabemHocTu Tumna OI'TI-1; UZ - cenenossrit Bempsmutesns BCJ[-6 nHa 220 B, 2 A (omHOTO
cronbuka), kat.Ne2T/1.930.024J1; PV -BoasT™metp D-30, 0-450 B; HL1 - curHanpHas nammna MOJ0KEHUS
nuHeitHoro koHTtakropa; EL1-EL4 - npoxekropsl [I13M-45 na 220 B, 1 kBt, [I3M-35 na 220 B, 500
Bt; EL5-ELS8 - cBeTHIILHUKY OcBeleHus iecTHUIIHI B KoloHHe C-131; EL9 - mnadon ocerenus kabu-
Hbl CXK-6 Ha 220 B, 60 BT; EL10, EL11 - cBeroBOe Tabso mosnoxxenus mopopora TC-2; TV -. TpaHc-
¢dopmarop nonmxkarouii OCO-0,25; EH - snekrponpubop HarpeBa kabunsl I1T-102 na 220 B; R4 —
TpyOuaThiii ipoBosIouHbIil pesuctop [13-15 nHa 3500 Om; HA - cupena PBII20 na 220 B; XS1-XS3 -
mrencensbHbie po3eTku PIIK-6 Ha 250 B, 6 A; SB10 - kHOmnKa ynpaBieHUs; OCTAIbHOE - KOHTAKTbI

PucyHnok 8 - IIpyHuunuajbHas cxemMa 3J1eKTPO000py10BaAHUA
kpana Kb-100.1

NHAYKTUPOBAaHHBIN TOK POTOpPAa CHUMAETCS ¢ POTOPHBIX KOJIEL MPH I1O- MOLIA
IIETOYHOro MexaHusma u 1o nposogam Pl, P2, P3 moctynaer Ha BBOJHBIE KOHTAKThI
pe3ucropa (POTOPHOrO CONMPOTUBIECHUSA). BBOJIHBIE KOHTAKThI PE3UCTOPA COEIUHEHBI B
3Be3ay. PoropHoe compoTuBieHue pa3ouTo Ha yeThipe cTyneHu. K koHTakTopam mep-
BOM CTYIEHM MOJKIOYEHbI MPOBOJA, KOHUBI KOTOPBIX MPUCOEAUHEHBI K KOHTaKTaM
koHTakTopa KM9. KoHTakThl BTOpPOWl CTYNEHH COEIMHEHBI MPOBOJAAMHM C KOHTAKTAMU
koHTakTopa KM10, a TpeTheil CTylleHn — MPOBOJAMU C KOHTaKTaMu KoHTakTopa KM11.

Konraktopet KM9, KM10 1 KM11 (koHTaKkTOpbl yCKOPEHMS) CIIyKaT JJI1 H3MEHE-
HUS CONPOTHUBJIEHUS B LIETIH poTOpa ekTpoasuratesnst M1; konraktop KM9 nipu BkIto-
YEHUU LIYHTUPYET NEPBYIO CTYNEHb CONPOTHUBIECHUs, KOHTakTop KM10 — BTOpY!IO CTY-
neHb, KOHTakTop KM11 — TpeTsio CcTyneHb.

ITpu Bxiroyenun koHtakropa KM11 B uenu poropa sanekrpoasuraresns M1 oc-
TAeTCsl OUEHb HEOOJIBIIOE, TAK HA3bIBAEMOE HE BBIKIFOYAEMOE COMPOTUBIIEHUE, KOTOPOE
IPEIHA3HAYEHO ISl OTPAHUYEHUS IIYCKOBOTO TOKA.

BxuroueHue anektpojBUraTeneil IoBOpoTa, NEPEeABMKEHNS U CTPEIOBOM J1e0eaKu
OCYLIECTBJISIETCS aHAJIOTMYHO ONMMCAHHOMY BBILIE BKIKOYEHUIO 3JIEKTPOABUTATEINS TPY30-
BOI1 1e0eIKY, a HallpaBJICHUE BPAILEHUs JICKTPOABUTATENeH IPU BKIOYEHUH KOHTAKTO-
POB MPOU3BOIUTCA cieayromumM oopaszom: KM3 — kpan moBopauuBaetcst BipaBo, KM4
— KpaH noBopaunBaetcs BieBo, KMS — kpan nsuraercs Bnepea, KM6 — kpan qBura-
etcs Ha3zan, KM7 - crpenoBas iebenka paboraet Ha mogbem, KM8 — ctpenoBas nebeaka
paboTtaeTr Ha ciyck. PoTopHble 1ienu MexaHu3MOB MOBOPOTA, MEPEIBUKEHUS U CTPENIO-
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BOM J1e0€/IKM BBIMOJHEHbBI aHAJIOTMYHO POTOPHOM LIENH TPY30BOii 1eOeIKH, HO COIPOTHUB-
JIEHUE DJJIEKTPOJBHUTaTeNis MOBOpPOTa Pa30MTO Ha TPHU CTYMEHU (IBE LIYHTHPYIOTCA,
TPEThE — HE BBIKJIIIOYAEMOE COMPOTUBIICHUE), COMPOTUBICHUS DJIEKTPOJABUTATEIEH Me-
XaHU3Ma MEepe/IBHKEHUs U CTPEJIOBOM JieOe kU pa30uTo KaxkJ0e Ha JIBe CTyleHHu (0JHa
LIYHTUPYETCS], BTOpasi — HE BBIKII0YaeMoe conpoTuienue). [flomumo storo, napan-
JEIbHO C CONPOTUBIECHUEM D3JEKTpoJBUTaTeNs M5 crpenoBoil nebenku MpoBOAAMHU
BKJIIOUEHBI KOHTAKThI IPOMEKYTOUHOTO pene KA.

Topmo3Hble ycTpoiicTBa. DJIEKTPOABUTATENb AJIEKTPOTUAPABIMYECKOTO TOJIKA-
tenst Topmo3a TKTI-300 M6 rpy30Boit 1ebeakn OAKIIOUYEH MapajuiebHO C 3JIEKTPO-
nsurareneM M1 rpy3oBoit nedenku. Karymku anekrpomarautos YBS nu YB4 Topmo-
30B MEXaHU3Ma IMEepeJABMXKEHUsS MOAKIIYEHbl OJHHMM MpPOBOJOB K (aze craTtopa
anekTpoaBurarenss M3 depe3 BcnomorarenabHble KOHTakTel KMS5S u KM6, a BTOphIM
NpOBOJOM — K HyJIeBOMY mpoBoay. Karymku snekrpomarautoB YB3 u YB2 Top-
M03a MEXaHM3Ma MOBOPOTA MOAKIIOYEHBI K HYJIEBOMY IMPOBOJAY M YEpe3 BCIIOMOTra-
teabHble KOHTaKTH KM3, KM4 unu KM12 k ¢aszam snexkTpoaBuraresisi ToBopoTa.
Topmo3HO# 3yekTpoMarHuT YB2 pactopMakXuBaeT MEXAaHHM3M IOBOPOTA OJHOBpE-
MEHHO C BKJIIOYEHUEM DIJiekTpoaBuratrenas M2. Topmo3HoW 3iiekTpoMarHut Y B3
BKJIKOYAETCS TOJIBKO CO BTOPOTO MOJOKEHUSI KOHTPOJIJIEPA, & B IEPBOM IOJIOKEHUU BbI-
KJIIOUEH U TMPUTOPMAKMBAET IIKUB, OOECHeUrBasi IMJIaBHBIM Pa3rOH MU OCTAaHOBKY TOP-
MO3HOHM CHCTEMBI. DJEKTpoABUraTeab M6 TopMo3a CTpenoBO JIeOeAKH MUTACTCS Yepes3
KOHTaKTbl IPOMEKYTOUHOTO pese KA2, npuyeM, ecinu pene BKIKYEHO, 3JIEKTPOIBUTa-
TeJib TOpMO3a M6 nuTaercs napajuielibHO CO CTATOPOM HdJeKTpoaBurarenss MS crpe-
J0BOI1 eOeaKy.

ITpu Bxmtouennu pene KA2 nuranue snekrpoasuratesiss M6 oCylecTBISETCS OT
POTOPHOM 0OMOTKH 3JIEKTpoABUTaTesis M5 cTpenoBoil iedenku.

Yactora unayktupoBanHoit D/C poTopa sBISIETCS NEPEMEHHON BEJIMYHU- HOM,
o0paTHO MPOMOPIMOHATILHOM 4YacToTe BpauleHusi potopa. CrenoBa- TEJIbHO, 4acTOTa
BpallleHUs dJIeKTpojaBUrartenass M6 Topmosa Nmpu MUTAHUU €r0 OT OOMOTKH pOTOpa
anekTpoABuratens MS Oyaer mpsiMo MpoONOpHUOHAIbBHA YACTOTE TOKa poTopa. Takum
o0pa3oM, IIpy HEMOJIBUKHOM (3aTOPMOKEHHOM) aJieKTpojBuraresne MS ctpenoBoil se-
0elKu 4acToTa TOKa B €r0 poTope OYJET paBHATHCS YAaCTOTE CETH, CIEAOBATEIBHO, AJIEK-
TPOJIBUIaTelb TOPMO3a PAa30BhET MAKCHUMAJIbHYIO YacTOTY BpallleHUs, PaCTOPMO3UB
TOPMO3, U CTpesoBas jebenka HauHeT paboTaTh. KOHIBI OOMOTKH 3JI€KTPOIBUTATEIS
M6 BbIBeneHbI Ha mpoMekyTouHoe pene KA1l .kotopoe mepexiaouyaeT 0OMOTKY JIBUTa-
Tesast M6 co 3Be3abl (IIpU BBIKJIIOYEHHOM pEJIe) HAa TPEYTrOoJbHUK (IIPU BKIOUYEHHOM
pene) B ciaydae NUTaHUs KpaHa oT ceTH HamnpsbkeHnem 380 B, Tak kak HampshKeHue po-
Topa ekTpoaBuraresns M5 6iausko k 220 B.

Karymiku pene KA1 u KA2 coennHensl mapaijiebHO M BKIFOYAIOTCS JIMOO Tena-
net0 BeikiMrouaTens 0Q11, pacnonokeHHON B KaOWHE ynpaBieHus, J1nbo kHomkon SB4,
PACIIOJI0KEHHON HA BEIHOCHOM MOHTAHOM ITYJIBTE.

Manasi cKOpOCTb CTpPENIOBOM JIeOeIKH aBTOMATHUYECKH BBIKJIIOYAETCS KOHEUHBIM
BeIKITrouaTeneM SQ10 npu nmoaxosae cTpenbl K KpailHEMY BEPXHEMY IMOJOKEHUIO, YUTOOBI
n30€XKaTh HEXEIATEIbHOr0 TOJTYKAa MPU OCTAHOBKE CTPESbl HA MUHUMAJIBHOM BBLIETE.
OOHOBPEMEHHO C MEPEKIIOYEHUEM AIEKTpoABHUraTenass M6 Ha muTaHue OT poTopa JIEK-
TpoaBurarenss MS koHeunsli Beikitouaresb SQ10 pa3peiBaeT nenb kontakTopa KM16, n
B LIETIb POTOpA AJIEKTPOABUTATENSI M5 BBOJIUTCS CONPOTUBIIEHUE.
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Henu ynpasaenust u 3amuthl. Llenu ynpaBieHus KpaHa 1o poJly TOKa AENSATCS
Ha J[Ba y4yacTka: oOujasi Lenb yNnpaBleHus, padoTaronias Ha MEePeMEHHOM TOKE Harpsi-
xeHuem 220 B (ot aBToMaTuueckoro Beikirouatesss QF1 10 celeHOBBIX BBIMPSIMHUTE-
neit UZ, u uenb Mociie CEJICHOBBIX BBIIPSAMUTENCH, padOTalONIMX Ha MOCTOSHHOM TOKE
Hanpspkeruem 170 B.

[Ipu BkIOYEHUHM PpYOMIIbHHMKA BBOJHOTO SIIUKAa S MU aBTOMATUYECKOTO ; BBI-
ximouarenss QF1 HanpsbkeHne mojaercs 4epes3 MakeTHBIM BbIKitodarenb Q6 W 1uiaBkue
npenoxpanurenu FUI1 u FU12 Ha xoHeunslil BeikimovaTens SQ10, Ha negans BBIKIIO-
gatens Ql1, knonky SB4 BeikitoueHus npomexytounbix pene KAl u KA2 ynpasie-
HHS CTPEJIOBBIM TOPMO30M M Ha CEJIEHOBBIM BoIIpsMuTenb UZ. BeinpsaMileHHBIN Ha ce-
JIEHOBBIX BBIIIPAMUTENAX NOCTOSSHHBIM TOK HanpsikeHueM 170 B moctymaer nmo JIMHH-
am3a u 4a Ha:

1) pene Topmoxenust KT1 nmo nenu: nmpoBoa 3a — oOMoOTKa BO30YyXAEHUS T'eHE-
paropa G1 — npoBoa 5 — conpotuBienue R1 — npoBoa 7 — konrtakt pene KT-1 —
koHTakT KM8 — mpoBon 4a. Pene KT1 BrimrogaeTcsi, €ro KOHTaKThI (3aMbIKAIOIINE, C BbI-
JIEP’)KKOM BpEeMEHU NpPH pa3MbIKaHWK) BBOJAT 4acTh compoTuBieHus K1, Ha oOMOTKy
B030yxeHus reHeparopa G1 mogaercsi HanpspKeHHe MO 1enu: NpoBoa 3a — 0OMOTKa
renepatopa Gl — mnpoBox 5 — conpotuBienue R1 — npoBox 6 — konTaktel KT1 —
npoBos 7 — katymka KT1 — npoBon 4a. [Ipu 3TOM TOK HACTOJIBKO MaJj, YTO F€HEPaTop
MPaKTUYECKH HE CO3a€T TOPMO3HOI'O MOMEHTA;

2) nnaBkue npenoxpanurenn FU9 uFU10, ycraHoBIIEHHbBIE IS 3aIMTHI CEJIEHO-
BbIX BhIIpsiMuteneil. [locie mpenoxpanuteneid 0603HaueHUE MPOBOJIOB U3MEHSETCA: 3a
Ha 3 u 4aHa 4;

3) pene yckopenus KT2 mo nenu: npoBoa 3 — conportuBienue R2 -mpoBona 5
— conpotuBiieHne R3~— nposoj 16 — karymka KT2 — nposon 4.

Pene yckopenust KT2 BkitodaeTcs v pa3MbIKAeT LENb KaTylKkd KoHTakTopa KM11
(yuactok 13-21);

4) xatyuiky auHeitHoro koHTakropa KM17 no nenu a0 KaTymku JMHEMHOrO KOH-
TaKTopa.

Comnpotusnenne R2 (600 Om) HeOOXOAUMO IJIsI CHIDKCHHUSI HANPSKEHUS TaK Kak
kaTyiika pene yckopenusi KT2 Boinmonnena Ha Hanpsbkenue 110 B u sBisercs Harpyskoi
IpY 3aMbIKaHUU BerioMoraresibHoro kontakta KM10 B nienu 3toit karymiku. Conporusnenue R3
(250 Om) cityxuT 1J1s1 aBTOMAaTHYECKOTO U3MEHEHHs BblIepkku BpeMeHnu pene KT2 npu Bxitoue-
HuM nprBoja B nonoxenue "[logpem" n "Cryck" rpysa.

Henb KATYNIKH JJUHEHHOT0 KOHTAKTOpPa. OCHOBH a s 11 € I b (CM. pUCYHOK 1).
[Tpu Haxxatuu kHONKHM SB7 BKIItOUaeTcs KaTyllka JuHeWHoro kontakropa KM 17 mo nemu: npo-
BoA 3 — kHonka SB7 — mpoBoj 58 — HyJeBOM KOHTAKT KOMaHAOKOHTpouiepa SA1 — npoBoa
22 — HyJIEBOW KOHTAKT KOMaHIOKOHTposuiepa SA2 - npoBoa 23 - HyJ€BOW KOHTaKT KOMaHJI0-
KOHTpoyiepa SA3 — npoBoj 24 - HyJIeBOW KOHTAKT KOMaHIOKOHTpoiuiepa SA4 — mpoBox 67
— aBapuiHbIi BhIKIoYaTesb SQ12— mpoBop 9 - koHTakT MakcumasbHOro penne KA — nposoa
17 — xarymka kontakropa KM17 -poBon 4.

[flens 6mokupoBK MU [Ipu Bkirodenun koutakropa KM17 3ambikaercs ero
xoHTakT KM17 B nenu ynpasnenus u (mpu otinyckanuu kHonku SB7) nuranue katymkun KM17
ocyluecTBisieTcs no nenu: mpooj 3 — koHTakT KM17 - npoBox 8 — koHTakT 1 yHuBep-
calbHOrO nepekntoyarens SAS — npoBoa 67 — aBapuiiHblid BeikiItoyarenb SQ12 — nposox 9 -
koHTakT pene KA — katymka KM17 — npoBon 4.
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Hens nmpu padore ¢ BLIHOCHOTO MOHTAKHOTO MYJIbTA. PyKOSTKY YHMBEpPCAIBHOTO IEpe-
Kiouatens SAS ycTaHaBIMBAIOT B MOJIOKEHHE M, MpU 3TOM KOHTAKT / YHHBEPCAIBLHOTO Tepe-
Kiroyarens 8AS pa3MbIKaeTCs, 8 KOHTAKThI 4 U § 3aMBIKAIOTCS.

[Muranue xatymku KM17 npoucxoaut no oCHOBHOM ey, HO KHomKa 8B7 3a0mokupo-
BaHA 110 LIENU: MPOBOJ 3 — KOHTAKT 8 nepekitouatens SAS -npoBoa 90 — aBapuiiHbIiA BBIKIIIO-
YaTeNlb BBIHOCHOIO MOHTaXHOro mynbTa SQ13 — mpoBox 58. BriltoueHue U OTKIIOYEHHE JIU-
HEITHOTr0 KOHTAKTOpa OCYLIECTBISIOT aBapuiiHbIM BhikItoyateneM SQ13. Ecnu nens Gnokupos-
KU pazopBaHa (KOHTakT | mepexmouarens SAS pa30MKHYT), PyKOSTKH BCEX KOMaHIOKOHTPOJI-
JIEpOB JOJKHBI ObITh YCTAaHOBIICHBI B HYJICBOE IMOJIOKEHUE, U YIPABICHHE U3 KAOUHBI B 3TOM
CIy4ae HEBO3MOXKHO.

KonTakt 610ka MakcuMaibHbIX pesie KA 3a010KMpoBaH KOHTAKTOM 4 TepeKsroyare-
ag SAS, 4to ycTpaHseT cpabaTbhiBaHKHE pejie MpU yIPaBICHUH JBUTaTeNIeM IrPy30BOi eOeIKU ¢
MOHTKHOT'O ITyJIbTA.

YupasiieHue KpaHoM U3 KaOMHBI. PyKosiTKa yHUBEPCAIIBHOTO NiepekitodatTens SAS yc-
taHoByieHa B nonoxenue K. Kontakrtel 2, 4, 6, 8, 10 u 12 SAS pa3oMkHyTHI, @ KOHTAKT 1 3aMK-
HyT. [Ipu BrItoueHun nuHeHoro koutakropa KM17 nuranue yepe3 ero 3aMKHYBIIMNCS BCIOMO-
raTeJbHbI KOHTAKT MOCTYNAET HAa MPOBOA 8. B IaHHOM cilyyae BKJIIOUAKOTCA el BPEMEHU
KT3, KTS5 u KT4, pa3peiBas nenu katynek kontaktopo KM13, KM16, KM14 u KM15. Yepes
KOHTakT KA orpaHuumrelns Beca rpysa NpOUCXOAUT MUTaHWE NpoBoja 66. Llenmu KOHTaKTOpOB
peBepca U yCKOPEHHI MEXaHW3MOB KpaHa 3aMbIKAIOTCS KyJayKOBBIMU JJIEMEHTAMU COOTBETCT-
BYIOILMX KOMaHJJOKOHTPOJIEPOB.

YnpasiieHue KpaHOM ¢ BLIHOCHOI0 MOHTAKHOI'0 IYJIbTA. Y HUBEPCAJIBHBIN MEPEKITIOYA-
Tenb SAS ycTaHaBNMBAIOT B MOJIOKeHUE M; ero KoHTakThl 2, 4, 6, §, 10, 12 3aMKHYTHI, a KOH-
TaKT 1 pa3oMKHYT.

[Tpu BKOUEeHHH JIMHEHHOTO KOHTaKkTopa KM 17 depes ero BcrioMoraTeabHblil KOHTAKT
nojaercs nuranue Ha mpoBo 8. [Ipu sTom Brimovatotes pene Bpemenu KT3, KT4, KTS. Yepes
KOHTaKT 2 mepekodaresis SAS nogaercs nutanue Ha npoBoj 68. Bxmovaercs kontakrop KM9
10 1enu: mpoBoj 68 — KoHTakT 6 mepekmodarens SAS - mpoBoa 14 — karymka KM9 — npoBoj
4. Bxmouaercst kontaktop KM10, Tak kak BcriomorarenbHblid KOHTakT KM9 3aMbikaercs, u Ha Ka-
tymky KM10 nocrynaer nuranue mo uenu: npoBoj 14 - BcnomorarenbHbiid koHTakT KM9 - nipo-
BOA 19 — BcromorarenbHblil KoHTakT KMS - poBoa 20 — Benomoratenbhblil KoHTakT KM10, Ko-
TOpBIi, 3aMbIKasch, IyHTHpYeT Karymky KT2 — nobaBounoe conporusnenue R2. Yepes 0,35 ¢
nocie 3toro koHTakT KT2 3ambikaercs u BkitoyaeTcss koHtaktop KMI1 mo nenu: mpoBog 68 —
koHTakT 10 mepekmouarens SAS - mpoBox 91 — kHonka SB3 — npoBox 13 — kontakt KT2 —
npoBof 21 - karymka KM11 — npoBop 4. Ilutanue npoBoaa 66 oCyImecTBiIseTcs 4epe3 KOHTAKT
KM19 orpannuurens rpy30noabeMHOCTH.

BxitoueHne KOHTaKTOPOB peBepca Ipy30BOi U CTPENIOBOM JieOe10K, KOHTAKTOpa reHepa-
TOpa, & TAKKE YIPABIECHUE CTPENOBBIM TOPMO30M MIPOU3BOIATCS IPU MOMOIIM KHOMOK, KOTOPbIE
PACIONIOKEHBI HA MOHTAXXHOM ITYJIbTE YIIPABICHUS.

Ienp ocBemenus ¥ curHaauzanuu. HampsokeHue nenu OCBELICHHUS CHUMAETCS € BXOJ-
HBIX 32)KMMOB aBTOMAaTH4eCKoro Boikimtouyarens QF 1. B nenb ocBeIEeHns U CUTHAIU3ALHUN BKIIFOYE-
HbI iposkekTopsl ctpensl EL1 u EL2, npoxextopsl EL3 u EL4, ycTanoBieHHbIE HA TOBOPOTHOM
wiathopme KpaHa, dnekTponedb oborpeBa kabunbl EH, mamma ocemenust kabunsl Eb3, 3By-
xoBoil curHan HA n mrencensHas pozetka X51 B kabuHe ynpaBineHus. 3BykoBoil curnan HA
BKJIOYAETCS HOKHOMW neaanbto 05, a mpoxkekTopsl, namna ELS u anekTporneyb — MaKeTHBIMU Bbl-
KIIF0YATeNIAMH, YCTAaHOBICHHBIMM Ha CBETOBOM IUTKE KaOWHBL. CO BTOPUYHOM OOMOTKHM TMOHH-
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xKatomero Tpancpopmaropa TV cHumaercs nanpsokeHue 12 B. Ot BropuyHO# 00MOTKHM TpaHc-
(GopmaTopa mUTaOTCA MWTENceNbHble po3eTKU XS3 B kabune u XS2 B mKady ynpaBieHus s
NUTaHKUA IEPEHOCHBIX JIaMIT aBapuitHOTO ocBemeHus, namnsl EL6, EL7, EL8 n EL9, ocBemenue
JIECTHULIBI BHYTPU KOJIOHHBI KpaHa, curHanbHbie Jamnel HL1 u HL2, curnanusupyromue o noa-
XO0ZI€ KpaHa TIpU MOBOPOTE K KpaHEMY TOJI0KEHHIO. JIaMITbl BKIFOYAOTCS KOHEUHBIMH BBIKJIIOYA-
tenamu SQ3 u SQ4. Koneunsie Boikimouatenud SQ 3 u SQ4 perynupyroT Tak, 4ToObl JIAMIIbI
HL1 n HL2 3aropanucek npu noBopote He MeHee yeM Ha 30° 10 KpallHero moJoKeHHs NpH MOBO-
poTe KpaHa BIPaBO U BJIEBO.

3amuTa 3JIeKTPoannapaToB, MEXaHU3MOB U 3JIEKTPOJBUraTeseil KpaHa OCYLIECTBISIETCS
TIPU TOMOLIM MaKCUMAaJIbHBIX PEJie, IUIABKUX MPEAOXPAHUTENEH U KOHEUHBIX BBIKIIIOYATENIEH.

DNEeKTPOABUTATEN MEXaHU3MOB KpPaHa 3alIUIIEHBI OT TOKOB KOPOTKOTO 3aMBIKAHUS U TO-
KOB TEpPErpy30K MaKCUMAJIbHBIMU DEJi€, KaTYIIKH KOTOPBIX BKIIOUYEHBI MOCIEJOBATEIbHO B
oiHy U3 (a3 Kaxa0ro 3MeKTpoaBuraresns. Tok yCTaBOK MaKCHUMAaJbHbBIX pelie OTPEryIupoBaH Ha
2-2,25-KpaTHbIii HOMUHAJIBHBI TOK COOTBETCTBYIOIIETO 3NEKTPOJBUraTeNs (s MEXaHU3Ma Iie-
pe/BIKEHUS] MPUHMUMAIOT CYMMY HOMHHAIIBHBIX TOKOB ABYX JaBurareneil). Llenu ympasnenus u
OCBEIICHUS 3AIIUIIEHBI TNIABKUMH TPEAO0XPAHUTEISMH.

3amura oOmed muTaroued Henu KpaHa OCYIIECTBISETCS aBTOMAaTUYECKUM BbI-
ximouareneM QF 1, pacuenurenu KOTOPOro OTPEryaupoBaHbl 3aBOIOM-U3TOTOBUTENIEM U B
IIPOLIECCE IKCIUTyaTalluy HE PETYIUPYIOTCS, U TUIABKUMH MPEIOXPAHUTEISMU BBOJIHOTO
AIIMKA S ¢ MJIABKUMU BCTaBKAMU, paCCUMTaHHBIMU Ha TOK 200 A.

3ammra OT CaMONPOMU3BOJBHOIO BKJIFOUEHUS MEXAHU3MOB KpaHa OCYILECTBIICHA
MOCJIEJ0BATEIbHBIM BKIIOUYEHHEM HYJIEBBIX KOHTAKTOB KaX/1I0r0 KOMaHJIOKOHTPOJLIEpa
B LIE€Nb KaTYUIKH JUHENHOTO KOHTakTopa KM17, KOTOpBII MOXKET OBITh BKIIFOUEH TOJIb-
KO I10CJI€ YCTAaHOBKHU BCEX KOMAHAOKOHTPOJIJIEPOB B HYJIEBOE MOJIOKEHHUE.

3ammTa OT Mepexojla MEXaHW3MaMH KpalHUX IOJO0KEHUN OCYLIECTBIIEHA KOHEY-
HbIMHU BBIKJIFOYATEISIMUA, KOHTAKThl KOTOPBIX MOCIEA0BATEIBHO BKIIFOUEHBI B LEMH KaTy-
IIEK COOTBETCTBYIOLIMUX KOHTAKTOPOB.

Koneunsrii BeikirouaTenb SQ12 pa3MmbikaeTcs Mpy MOAXO0AEC KPIOKOBOM 000MMBI K
crpenie. Koneunsie BeikatouaTenaun SQI u SQ2 pa3mbikaroTcsl MpU KpalHEM COOTBET-
CTBEHHO IPaBOM WJIM JIEBOM IOJIOKEHUHU MOBOPOTHOMU IiaTdopmbl. KoHeuHble BBIKIIIO-
gatenn SQ5 u SQ6 pa3MbIKalOTCs B KpalHEM MOJOKEHUH IPU JIBMXKEHHHM KpaHa COOT-
BETCTBEHHO Bliepe] win Hazal. Koneunsie Boikiatouarenu SQ8 u SQY pa3MbikatoTcst Co-
OTBETCTBEHHO MPU KPAHEM BEPXHEM WJIM HUKHEM I1OJI0KEHUU cTpeibl. KoHEeUHbI BbI-
kimouarens SQ10 perynupyercst Ha cpabaTbiBaHKE 32 3 M JI0 MTOAX0JIA CTPEIbl K KpaiHe-
My BEPXHEMY IOJIOKEHUIO.

Konraktel OI'TI orpanmuutens rpysonogbeMHocTH OI'TI-1 pasmbikaroTcs npu
noabeMeE rpysa, Bec KoToporo, Ha 10 % mpeBplllIacT HOMUHAIBHYIO T'PY30IO0ABEMHOCTD
KpaHa.

KonTposib 3a HampsykeHUMEM NUTAOLIEH CETH OCYLIECTBISETCS IO IMOKA3aHUIO
BonbTMeTpa PV. Curnanenas namna HL1 3aropaercs npu BKIIOUYEHUN JTUHEHHOTO KOH-
takTopa KM 17. BonbTMeTp U cUrHajbHas JaMIla BKJIIOUYEHBI B pa3Hbie (a3bl, IOITOMY
10 HUM MO>KHO KOHTPOJHMPOBATH UCIIPABHOCTH BCEX (pa3 MUTAIOLIEH CETH.

Bce mertammmyeckre Kopllyca amnmaparoB, 3J€KTPOJBHUIaTeleil U CBETUIILHUKOB
MMEIOT 3JIEKTPUYECKUI KOHTAKT C METAJUIOKOHCTPYKIMEN KpaHa. 3a3eMJIEHUE METaIO-
KOHCTPYKLHH KpaHa OCYLIECTBISETCS Yepe3 MOJKPAHOBBIMA MyTh. J[OMOTHUTENBHO K Me-
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TaJUIOKOHCTPYKIMKM KpaHa MPUCOEAUHSIOT YETBEPThIM MPOBOJ MUTAIOUIETO Kabes, co-
€MHEHHBIN ¢ 00111l CEeThIO 3a3eMJIICHHUS.

Ilepexirouenue 3J1eKTPOOOOPYA0BaHUA KPaHa HA Hanpsikenue 220 u 380 B. B
3aBHCUMOCTH OT HANPSHKEHUS CETU KpaH MOXKET padoTaTh Ha Hanpshbkenun 220 u 380 B.

Hanpsizkenue nuraromeit ceru 220 B. Dnexrponsurarenu M1-M5S u YB1 Bxuito-
YaroT [0 CXEME TPEYTOJIbHUKA.

OnektpoaBuraresb M6 BKIIOYAKOT 10 CXEME TPEYrOJbHUK MPU MOMOUIU MpOMeE-
xKyTtouHoro peine KA1, koTopoe BpyuHyI0 NEPEBOAAT B MosioxkeHue "BxiroueHo" u 3a-
KJIMHUBAIOT B 3TOM I0J0XeHUHU. KaTylky pesie OTKII0YaroT OT CETH.

Ilernn ynpaBieHHUs] U OCBELIEHUS MEPEKITIOYAIOT YCTAHOBKON pa3beMHBIX NEPEMBI-
yeKk Ha KOHTakThI (220 B). TopMO3HbIE 3JIEKTPOMArHUThI MUTAIOTCS OT e YIPaBICHUS
U B MIEPEKITIOYCHHS HE HYKIAIOTCH.

Hanps:kenue nutaromeit cetu 380 B. Dnexkrponsurarenu M1-MS u snektpoasuratenb
TopMo3a YBI mepexmouaroTcs Ha cxeMmy 3Be€3Abl. DNeKTpoaBurarenb M6 mepekirouyaercss Ha
CXeMy 3Be3[bl IpH nomoiu npomexyToynoro pene KAl. IloaBuxkHas 4acTh penie pacKIMHU-
BAETCS U OMYCKAETCS B HOPMAJIbHOE TOJOKEHHE (HIKHUE TPU KOHTAKTa 3aMbIKAIOIINE, BepX-
HUE Tpu pa3Mbikatoniue). KaTyiika pene npucoemHsIeTcs K CeTu.

Llenu yrpaBieHus U OCBELICHUS MEPEKIIOYAIOTCS YCTAHOBKOW Pa3beMHBIX EPEMBIUEK Ha
koHTakThI (380 B). TopMO3HBIE 3NEKTPOMArHUTHI MUTAKOTCSA OT LENH YIIPABICHHUS U B NEPEKITIO-
YEHUH HE HYKIAIOTCS.

PabGora npuBoaa rpy3oBoii jJedeaku. HyneBoe nonoxkenue. Britoyena karyu-
ka pene Bpemenn KT1, 3ambikaromas cBOMMU KOHTaKTaMHU 4acTh CONpoTUBiIeHUS R1, BKItOUYeH-
HOTO TIOCNEIOBATENbHO ¢ 0OMOTKON B0O30yxaenus reneparopa Gl (cM. pucyHok 1). O6moTKa
BO30Y>KI€HUS TeHEpaTOpa HAXOIUTCS MO/ HAPsKEHUEM, HO TEHEPATop MPAaKTUYECKH HE CO3aeT
TOPMO3HOT'O MOMEHTA, TaK KaK B LIETlb BKIFOUEHO 0O0JIBIIOE CONPOTHUBIECHHUE.

Karymka BkmtouenHoro pene yckopenust KT2 He paccunTana Ha HanpspKEHHE, TOJTydae-
MO€E Ha BBIXOJIE CEJIIEHOBBIX BBIIPSAMHUTENEH, IOITOMY YacTh HAPSKEHUS TACUTCS B CONPOTHBJIE-
H1K R2. KOHTaKT pene yckopeHus pa3pbIBaeT 1enb KaTyliku kontakropa KM1 1.

ITepBoe mono:xkenue moabema. Brkinwouenbl kKoHTakTopsl KMI1, KM9, KM&.
Kontakrop KM1 nopaer nuranue Ha ctatopsl 3ekrpoasurareneit M1 nebenku u YB1 topmo3a.
BxmrounBuimch, koHTakTop KM9 BBIBOAUT YacTh CONPOTUBIEHUS B POTOPHOM LIENHU 3JIEKTPOIBH-
ratens M1. [Ipu 3ambikannu koHTakToB KMS8 myntupyercs karymka penae Bpemenu KT1, pe-
Jie HAUMHAET OTCYET BPEMEHH, a 4epe3 0OMOTKY BO30YKIECHHS TE€UET MAaKCHUMAaJbHBIM TOK, Tak
KaK CONPOTHBJIEHHE LIEMU HEBEIUKO. DTOT PEKUM HOCHT Ha3BaHHE (OPCUPOBAHHOTO PEKMMA
reneparopa. Yepes 0,6 ¢ pene Bpemenu KT1 cpabaThiBaeT, €ro KOHTAKThl PA3MBIKAIOTCS, U B
1enb oOMOTKH, BO30YK/IE€HUsS BBOJHUTCS MONHOE compoTuBinenue R1. ['enepatop mepexoaut B
HOpPMaJIbHBII pexuM padoThl, CO3/1aBasi TOPMO3HOM MOMEHT, HAIIPaBJICHHbIH MPOTHB KPYTAIETO
MOMEHTA HJIEKTPOIBUTATEISL.

Btopoe nmonoxkenue moabema. 3aMKHYTHl KOHTAaKTOpoIKM1 u KMS8. Pa3zmbi-
kaercs KoHTakrop KM9Y, 3ambikasg CBOMM BCIIOMOTATENbHBIM KOHTAaKTOPOM ILEIMb KaTyIIKH
KM10. I'naBuble kOHTakThl KOHTakTopa KMI10 BBIBOAST 4acTh POTOPHOIO CONMPOTUBIICHUS
anektpoaBuratens M. 3aMpikatonuii BcomoraTenbHbld KoHTakT KMI0 myHTHpyeT Ka-
Tymky pene Bpemenn KT2. Kontakr pene KT2 B uenu konrakropa KM 11 3ambikaercs ¢ BbI-
JIepKKOH BPEMEHH, TEM CaMbIM MOATOTOBINBASA KOHTAKTOP K paboTe B TPEThEM MOIOKEHHU.
YacToTa BpaleHus 3IEKTPOABUIaTeNs YBEIMUUBACTCS, TAK KaK TEHEPATOP BBIKIIIOUEH U BbIBEIE-
Ha ellI€ O/IHa CTYNEHb POTOPHOTO CONPOTHBIIEHHSI.
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Tperbe moJso:xkenue nmoabemMa. 3aMKHYThl KOHTakTopbeIKM1, KM9 u KMI10.
3ambikaercs koHTakTop KM 1, 3akopaunBasi 4acTb poTOpPHOrO conmpoTuBieHus. Yacrora Bpa-
IEHUS AIIEKTPOBUraTens Oln3ka K HOMUHAJIBHOM, TaK KaK B LEMU POTOpa UMEETCS JIUIIb He-
00JIbII0€ HE BHIKIIOYAEMOE COIPOTUBIICHHUE.

IlepBoe moJiokenue cmycka. BriwoueHo pene yckopenus KT2. 3ambikaercs
koHTaktop KM2, BKJII0Uast TOpMO3 U 3IEKTPOABUIraTeNs s paboTsl Ha "Cryck". 3aMbikaeTcs
kontaktop KM8, mepeBonst reHepatop BHauaje B (GOPCUPOBAHHBIM, a 3aT€M B HOMUHAIIbHBIN pe-
KUM pabOThL. DJNEKTPOJBUTATENb B 3TOM Clyyae pabOTaeT ¢ MOJHBIM COMPOTHBICHUEM B IIETH
poropa. CoBmecTHast paboTa JBUTATeNs U TeHepaTopa MO3BOJSET OCYLIECTBIAThH CIIyCK Ipy3a CO
CKOPOCTBIO OKOJIO 4 M/MUH.

Btopoe moJsoxenune cnycka. Bkiawodens koHTakTopbel KM2 u KMS. Bxito-
yaercst KoHTakTop KM9, BBIBOAIS YacTh poTopHOro compotuBieHus. CoBMecTHas paboTa dek-
TPOJBUIATEINS U TEHEPATOPA CITYKUT JUIS TIOJTyYEHUs IPOMEXYTOYHOM CKOPOCTH, paBHOM 10—12
M/MUH.

Tperbe mogoxkenue cnycka. 3aMKHYTH KoHTakTopbl KM2 u KM9. Pa3mbI-
kaercs koHTaktop KMS, oTkmrodas reHepatop M 3aMblkasi CBOMM KOHTAKTOM LIEMb KaTYIIKU
KM10. Bxirouasice, kontakrop KM 10 BBIBOIUT 4acTh POTOPHOTO CONMPOTUBIICHUS AJIEKTPOJIBU-
raTens U CBOMM KOHTAKTOM INYHTHPYET KaTylKy pene Bpemenu KT2, B pe3ynbpTare uero skopb
pere oTnaaaet ¢ Boiaep:kkon Bpemenu 0,35 ¢, 3ambikas 1enb katymku KM11. Bkitouasice, KoH-
takTop KM11 BBIBOAMT cONpPOTHBIEHNE POTOPA, 32 UCKIIOYEHUEM HE BBIBOAHOIO CONPOTHUBIIE-
Hus. [Ipu pa3mbikanun koHtakta KM8 karymka pene KT1 Brirouaercs, 3amMbIkasi CBOUMH KOH-
TaKTaMH 4acTb CONMPOTHBIEHUS R1 ¥ OATOTOBISAA LIEMb reHepaTopa K HOBOMY BKIIFOUEHHIO.

B 3aBucuMocTH OT Beca Tpy3a 3JeKTPOABUraTe b paboTaeT MpH YacTOTe BpalICHUs, He-
CKOJIbKO MEHbIIEH CUHXPOHHOM (TP OMYyCKaHWUU JIETKMX TPY30B) WM HECKOJIBKO MPEBOCXO-
AAIIEH CUHXPOHHYIO (MIPU OMYCKaHWUM TSDKENbIX Tpy30B). s peryiaupoBaHus BbIIEPKKH
BpemeHu pene KT2 mpu BKIHOUEHNU 3IEKTPOABUTATENS HA MMOJBEM U CITyCK CIYKUT BKJIIOYEH-
Hoe mocienoBatenbHo ¢ karymkod KT2 comporusnenue R3. [lpu BKIrOUEHHH 3IEKTPOIBHUTra-
TeNs Ha MOABEM compoTuBieHHue R3 BrikIrouaeTcs 3aMblkaromM koHTaktoM KM1, Tok B memnn
pene yBeIMYHMBAETCS, YTO BbI3BIBAET YBEIMUEHUE BBIIEPKKH BpeMeHu pee 10 0,6 c.

JI71s co3jaHusl HOPMAJIBHBIX YCIIOBUM NPUBOJA C BUXPEBBIM TOPMO3HBIM T€HEPATOPOM He-
00XOIMMO OIYCTUThH TPYy3 MPU MEPBOM IMONOKEHHU CIyCKa Ha paccTosiHue He Oornee 1 M, mpu
BTOPOM MOJIOKEHHU Ha paccTosiHue He Oonee 4 M U mepBoe MON0KEHUE MOAbEMA UCTIONB30BATh
TOJIBKO JUISl HATATUBAHUSA CTPOIIOB 3a4aJI0OYHOTO IPy3a.

C munumanbHoO# Beiiep:kkor Bpemenu (0,3—0,5 ¢) cnenyeT npoxoauTh NepBOe MOJ0Ke-
HUE TP MOBTOPHOM BKIJIFOUEHUH JIEOEIKM HA MOIBEM C THKETbIM Ipy30M Ha kproke. Ha BTopom
TOJIO’KEHUU TIObeMa JUTUTeNbHas paboTa HEJOMyCTUMAa U3-32 CHJIBHOTO HAarpeBa pe3rCTOpOB,
BKJIFOYEHHBIX B LIEMb POTOpA. TPEThe MOJOKEHUE MOABEMA WIH CITyCKa ABJSETCS OCHOBHBIM,
pabovuM TOJIOKEHUEM M OTPAaHUYEHUN HE UMEET.

PaGora nmpuBoga mpu ynpas/jaeHHMH ¢ MOHTA)KHOTO MYJIbTA. YIIPaBlIeHHE MEXaHU3MaMHU
KpaHa C MOHTQ)XHOT'O IyJIbTa OCYILECTBIIAETCS TOJBKO BO BPEMs MOHTa)Ka WM JIEMOHTaXa Kpa-
Ha. [Ipu ycTaHOBKe pYKOATKM YHMBEpPCAJIbHOTo mepekitoyarens SAS (cMm. pucyHok 1) B moio-
’KeHue M 3aMbIKatoTCs €ro KOHTakTh 2, 6, 10 u Bkimtovarorcs konrakropel KM9, KM10, KM11.

JleGenkoit ynpaBisioT Mpy HOMOIIM KHOMOK C BRIHOCHOTO My’bTa. [Ipn HaxaTun KHONKH
SB1 nebenka BKIIOYAeTCA Ha MOABEM, MPH HaXxaTUW KHONKKU SB2 — Ha crmyck. J[ns momyuenus
MaJIOi CKOPOCTH MMOJbEMA WM CIyCKa HEOOXOIMMO JONOJHUTENBHO HaxaTh KHONKY SB3. Ilpn
3TOM pa3Mblkaercs nenb KoHTaktopa KMI1 u 3ambikaercs uemp koHtakropa KMS, koropbiid



66

BKJIFOYaeT pabouuii TOK OOMOTKM I'eHepaTopa M OJHOBPEMEHHO pa3pbIBaeT BCIIOMOTATENbHBIN
KOHTAKT B 1enu katymku KM10. Ocratorces BriaroueHHbIME KoHTaKkTOpsl KM1 (111 KM2), KMS8
1 KM9, 4T0 cOOTBETCTBYET NMEPBOMY MOJOKEHUIO OABEMA UITH BTOPOMY TOJI0KEHUIO CITyCKa.

Pabora npuBoaa crpesioBoii Jedeaku. HyneBoe mnosioxxenue. BximodeHo pene
KTS. Konrakr pene B nenu karymku konrakropa KM16 pazomknyT. Konrakt OI'TI 3aMKHYT.

IlepBoe moso:xkeHue moabemMa. 3ambikaercsa nenb karymku KM7. Konrakrop
N0JIaeT NIUTAHUE Ha 3NEKTPOJBUTaTelNb Jebenku MS u anekrpoaBuratenb Topmo3a M6. Pa3Mel-
KaeTcs BeroMoraTenbHbld KoHTakT KM7 B nenu karymku pene spemern KMS. fkops pene or-
Najaet ¢ BoAepKKON BpeMeHu 0,3 ¢ M 3ambIkaeT yyacTok uenu karymkud KM16, noarorasiu-
Bas €€ K paboTe BO BTOPOM IMOJIOKEHUH. JNEKTPOJBUIaTENb PAOOTAET € MOJHBIM COMPOTHUBICHH-
€M B IIEIH POTOpA.

BTopoe mosioxkeHne moabemMa. 3aMbIKaeTCAd KYJTa4KOBBIM AIEMEHT 2 KOMaH[-
proHTposiepa SA4. Bkmtouaercs kontaktop KM16, 3akopaunBas conpoTuBieHue apuratens MS.
CKOpOCTb U3MEHEHHUS BBUIETA JOCTUI'AET HOMUHAIBLHOTO 3HAUEHUS.

Pabota mpuBoja cTpensl NpH CIycKe aHalornyHa padbote mpu nogbeme. Pabora npuBooB
MEXaHM3MOB TOBOPOTA U TMEPEABMKEHHUSI aHAJOTUYHA OMUCAHHOW paboTe CTpenoBoil JedenKH,
HO Y KOMaH/IOKOHTPOJIIIepa MeXaHu3Ma OBOPOTa TPU pabOUUX MOJIOKEHUS.

[Ipn ycTaHOBKE PYKOATKM YHUBEPCAIBHOrO mepekiodatens SAS (cM. pucyHok 1) B 1mo-
noxenne M 3ambikaeTcs ero KoHTtakt 12. Pene Bpemenu KTS BKJI0YEHO, M €r0 KOHTAKT B IEMH
karymku KTS pazomknyt. [TpoBon 68 HaxoauTcs M0 HAIPSKEHUEM.

IMoabem crpeasl. [Ipu Haxatuu kHonku SBS BkmtowaeTcs koHTakTop KM7, Koto-
PBIA MOJAET MUTAHUE Ha CTATOPBI 3JIEKTpojaBHurateneii MS nedenku 1 M6 cTpenoBoro Topmosa.
Benomorarenshbiii koHTakT KM7 pasmbikaercs, paspsiBasd uenb karymku pene KTS5. Konrakr
KT5 3ambikaercs ¢ Boiaepxkkond Bpemenu 0,3 ¢, 3amblkas 1enb KaTymkd kKoHTakTopa KMI16.
Kontaktop KM 16 Brimtodaercs no uenu: mpoBoa 68 - kaonka 8B4 — npoBox 92 — koHTakT 12
YHUBEPCAIBHOTO Tepekiodarens — npoBoa 38 -koHTakT KTS - mposox 41 - katymka KM 16 -
poBoJ 4, 3aKOpaunBas CONPOTUBIECHUE AIEKTpoABUraTess MS.

Jlns momyueHust Manoil CKOpPOCTH MOJbeMa CTPesbl HE00X0JUMO OJHOBPEMEHHO C KHOII-
kot SBS naxatb kHonky SB7. IIpu stom Britovatotes pene KA1 u KA2, nepeBoas snekrpoaBu-
rarenb M6 Ha nutaHue oT poTtopa 3iekrpoasurarens MS, a konrakrop KM16 oTkmntogaercs,
BBO/JS B LI€Nb pOTOpa AekTpoasurarens MS nonHoe conporusnenue. [IpuBos ctpenoBoii neben-
KM Ha CITYCK pab0TaeT aHaJIOTHYHO.
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MHHOBPHAYKH POCCHH

@I'bOY BO Tyal'V
UBTC um. B. I1. I pasesa
Kagpeopa “Onexmposnepeemurxa

3A/JAHUE

Ha KKP no oucyuniune «Cpeocmea Kommymauuu 31eKmpuieckoil IHepzuu)
Hanpaenenue noocomoexu: 13.03.02 «dnexmposnepeemura u 1eKmpomexHuxKa»

Cmyoenm KOO epynna

1. Tema 8: “Boioop u pacuém rnekmpuueckux annapamos ynpaeaieHus u 3auiumsol 31eKmponpueooa
oawennozo kpana Kb-160.2",
2. Cpok npedocmasnenus Kk 3awume “ 7 20 e
3. UcxooHvle Oannbvie 0151 NpOeKMupo8aHusl.
3.1. Mcmounuk numaHnus — 6HEUlHsAs cemb NepemMeHHo20 moxKda.
3.2. Poo moxa nepemennuiii moxa mpéxgpasmuwiti, 220/380 B, 50 I'y.
3.3. Texnuueckas xapaxmepucmura 1eKmpoosucameieti MexaHu3zmos Kpaud.
3.3.1. Dnexmpoosuecamens npusooa 2py3080ti 1e60Ku (M00bEM epy3a) — ACUHXPOHHDIU C PASHBIM PO-
mopom muna MTF 412-6, 220/380 B, Py = 30 kBm, ny = 970 06/mun, Iyc. = 75 A, cospy = 0,71,
ne = 0,855, Ip. = 73 A, Up = 255 B, Myar = 932 H-m, Jp = 0,675 re - M.
3.3.2. Dnekmpoosueamenb MexaHuzmMa nO80POMA KpaHa — ACUHXPOHHBIL C (A3HLIM POMOPOM
muna MTF 112-6, Py = 5 kBm, 220/380 B, ny = 930 o6/mun, Iyc = 4,4 A, cospy = 0,7,
nu =075 Iyp =157A4, Up=216 B, Myax =137 H- m,
Jp = 0,067 ke -’ .
3.3.3. Dnexmpoosueamenu Mexanuzma nepeosudCenus Kpaua — acUHXpoHHbvle ¢ hazHbiM pOmo-
pom muna MTF 111-6, 220/380 B, Py = 3,5 kBm, ny = 895 06/mun, lyc = 10,4 A, cospy
=0,73, nu= 0,70, Iyp =15 A4, Up =176 B, Mys = 85 H- m,
Jp = 0,049 ke T
3.3.4. Dnexmpoosucamensb Mexanuzma cmpenvl — ACUHXPOHHBIU C (DA3HLIM POMOPOM MUNd
MTH 411-8, Py = 15 kBm, 220/380 B, ng = 705 06/mun, Iyc = 43 A, cospy = 0,67, nu
= 0,79, Lyp. = 48 A, Up = 206 B, Myox = 569 H-m, J = 0,537 K2 -’ .
3.3.5. Dnekmpodsucamens mopmosa cmpenosou 1e6E0Ku — ACUHXPOHHBIN C KOPOMKOZAMKHYMbIM
pomopom muna MTKF 011-6, Py = 1,4 kBm, ng = 875 oo/mun, Iyc = 5,2 A, cospy =
0,66, ny = 0,61, My,o=41H-m, Mp=41H-m, [;;=15 A4,
J=0,02xke M.
3.4. Peoxcum pabomel — nosmopHo-kpamkogpemennulil, [IB = 40 %.
3.5. Buowl 3auyumul 21eKkmponpusooa — MaxkCumMaibHO-mMOKO8As, HYle8as, KOHeuUHas 3auuma (8 co-
YemaHuu ¢ KOHeUHbIMU BbLIKIIOUAMENAMU) U HY1e8asi O1OKUPOBKA.
3.6. Oxpyarcarowas cpeda — HOPMATbHASL.
3.7. Cucmema ynpagneHus — MA2HUMHbIU KOHMPOALEp.
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3.8. [uanaszon pecynuposarnusi ckopocmu HUdice HOMUHAILHOU 2,5: 1.
4. Cooeporcanue noscHUmMeNbHOU 3anUcKu.
4.1. Beeoenue.
4.2. Texnonocuueckoe HasHaueHue NPOMbIUULEHHOU YCIMAHOBKU (MeXaHUusMa), Kpamkoe onucanue eé
KOHCMPYKYUU, KUHEMAMUYECKOU cXembl U pexrcuma pabomeol.
4.3. Tpebosanus, npedvsagsisemvie K JNeKMPONpU8ody, cxeme ynpasieHus u 3auumol.
4.4. Ilpunyunuanoras 31eKmputecKds cxema 31eKmponpusooa YyCmaHo8Ku.
4.5. Bvoibop snexmpuueckux annapamos KoMMmymayuu, ynpasienuss u 3auumsol 21eKmponpugood.
4.6. 3axniouenue.
4.7. Jlumepamypa.
5. Ilepeuenv epaghuueckoco mamepuana: oowuil 6u0 OAULEHHO20 KPAHA C PACHOLONCEHUEM DJIeKMpPO-
000py006aHUs, KUHEMAMUYECKUe CXeMbl MeXaHusmo8, NPUHYUNUAIbHASA JJleKmpudeckas cxema
NEKMPONpuUBooa (INeKmpoobopy0osanus), cneyuurayus Ha s1eKkmpudeckue annapamal.

Pyxosooumens pabomui Kocvipuxun B.C.
KaHO. mexH. HayK, 00yeHm (noonucs, oama)
3a0anue npuHsL K UCHOIHEHUIO “ ” 20 e.

(noonucw) (0ama)
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2 Daexkrponpusoja kpana Kb-160.2

Kpan Kb-160.2 (pucynok 9) npenHazHadeH isi MEXaHM3allMUd CTPOUTEIHCTBA
KPYIMHOINAHEIbHBIX 3JaHUi BbICOTOM 70 16 sTakeir. OH paccuuTaH Il paboThl OT AJIEK-
TPUUECKOM CeTH Tpex(a3HOTO MEPEMEHHOT0 TOKa C JMHEWHbIM HanpspkeHueMm 220 B nn
380 B. Llenu ynpaBieHHUs 3JIEKTPONPUBOJIAMH BBIITOJIHEHBI HA IIOCTOSIHHOM TOKE HaIlpsi-
xenueM 170 B, BcnoMmoraTenbHble IENU — Ha MEPEMEHHOM ToKe HamnpsbkeHueM 220 B.
JInsi peMOHTHOTO OCBEIICHUS W 3BYKOBOM CHUTHAJIW3ALHUM YCTAHOBJIEH MNOHWKAKOUIWN
TpaHchopMaTop C HAMPSHKEHUEM Ha HU3KoM ctopone 12 B.

DJIeKTpooGopyaoBaHue KpaHa. [lutanue momaeTcss OT CeTH THOKHM KaOenem
Mapku KPIIT ceuennem 3 x 35+ 1 x 10 MM | mwmHoU 50 M. KabGenp moakirouaeTcst K uc-
TPUYHMKY MUTAHUS, PACCUMTAHHOMY HAa MOIIHOCTh MoTpeduTens, paBHyo 40—50 kBT, u
PaCIIOI0KEHHOMY IOCEPEINHE ITTMHBI TOJAKPAHOBOTO ITYTH.

B 3aBHCHMMOCTH OT HANpPSIKEHUS NMUTAIOLIEH CETH B AJIIEKTPUUYECKOM CXEME KpaHa
CleAyeT MPOU3BOAUTH MEPEKIOYEHN, YKa3aHHbIE HA pHUC. 9 B NIPUHIUITHAIBHON CXEME
AIEKTPOIPOBOIOB.

[Ipy moakIOYEHUH KpaHa K UCTOYHHMKAM MHUTAHUS HEOOXOJUMO 00ECHeUYUuTh CO-
OTBETCTBHME HAIMPABICHUIN BpallleHUs 3JEKTPOJABUTATEIEH HAAMUCAM Ha KOHTPOJUIEpaX.
B citygae HecooTBeTCTBUS Kakue-mu00 Be a3bl MATAIOMIETO KaOemss MEHSIOT MECTaMH.

[Ipu moaroToBKe LEnen yrnpaBieHUs: K pad0Te Ha KpaHe BBINOJHAIOT CIAEAYIOIINE
ornepanuu (CM. CCbUIKU Ha PUCYHOK 9):

l)npy nuTaHMM TIaBHOW Lenu KpaHa HampsbkeHuneMm 220 B mepeMbluku
0-24, 0-2, 74-2 A 3amensitoT Ha nepemblukuntI32-60 u JI121-100;

2)xontaktopbl KM8 1 KM9, KM2 u KM3, KM4 u KM5, KM1 u KM20 nonap-
HO MEXaHUYECKH OJIOKUPYIOT;

3)MyHKTUPOM MOKAa3bIBAIOT BKJIOUEHHE OJHO(MA3HBIX TOPMO3HBIX AJIEKTPOMArHU-
TOB IIPU NIUTAHUU KpaHa OT ceTu HamnpsbkeHuem 380 B;

4) B cirydae NpUMEHEHUS KOJbLEBBIX TOKOCHEMHUKOB HE TIPUMEHSIOT KOHEYHBIE BBIKIIIO-
garenu SQ4 u SQS;

5) conpoTuBieHre 000rpeBa anmapatypsl R6 mpuMeHSIOT TOJNBKO /i KPaHOB B UCIIOJ-
Henun XJI;

6) Ipu IPUMEHEHUH B KpaHax oJHO(a3HbIX TOpMO30B cepurt MO He MPUMEHSIOT KHOIKY
SB12, npomexytounsie pene KAl u KA2, Beikmtouarens SB13, nepekmouarens SA9 u kHon-
Ky ynpasnenus SB11;

7) OameHHble KpaHbl ucnonHeHus XJI npuMeHsoT ToabKo ¢ TopMo3oM cepur MO;

§) mns kpaHa ucnonHeHuss XJI IpUMEHSIOT YKa3aHHYI0 CXEMY COEIMHEHHs 3JEKTPOJBHUIa-
TeNel MEXaHU3Ma NEePEBUKEHHUS;

9) mpUMEHSIOT BTOPOM BapUaHT MOJKIIOYCHUS KaTYIIKU TopMo3a Y BS;

10) mpu nuTaHum KpaHa oT ceTH HamnpsikeHueMm 380 B BTOpoi KOHTaKTHBIM 3aXHUM Ka-
TYWKH dyekTpoMarHura YB6 mnpucoenuusioT Kk o0meMy HyJIeBOMY MPOBOJlY KpaHa, a Ipu
nuTaHuu HanpsbkeHueM 220 B mocoeiuHsAI0T K KOHTAKTHOMY 3akumy J134.
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M1 - oanexmpoosueamens epyzoeou aedeoku MTB-412-6C, 30 xBm, 220/380 B; M2 -
anekmpoogueamens -mexanusma nosopoma MT-112-6, 5 kBm, 220/380 B, ¢hranyeswiii na nanax c
osyms konyamu eana;, M3, M4 - snekmpoosucamenu mexarnusma nepeosudicenusi MTB-111-6, 220/380
B, 3,5 kBm, ¢ranyessiii na nanax; M5 - anexmpoosucamens mexanuzma cmpeivt MTB-4H-8C, 220/380
B, 16 kBm, ¢ranyeswiii na 1anax, o0un Kouey eanra KOHycHwlil; MO - anexkmpoosuecamens mopmosa cmpe-
nosoti nebeoxu TKT-300 ¢ TTM-50; OP1 - svikmrouamensy asmomamuyeckuti A3 134 na 220 B ¢ pacyenu-
menem Ha 2,5 A; OP2 - evikmouamens aemomamuueckuti AII50-3MT na 220 B ¢ pac-yerumenem na 2,5
A; KM1-KM18 - koumaxmoper KII/]-1214 na 170 B; KA1-KA4 -pene epemenu POB-811, kamywka
Ha 220 B, KAS - pene spemenu POB-814, kamywxka na 220 B; KAYO - pere moka POB-830 na 5 A,
KATI, KA12 - pene ynpasnenus cmpenogvim mopmozom II1-41/33, kamywra na 220 B; 501—8"8 -
svikatouamenu kKoumeunwvle;, 5(210, 8(}11 - swiknrouamenu aeapuiinvle, MACHUMHBLL KOHMPOILED
KBK-1, xam. Ne 3T][.627.054; 8A1—8A4 - xomanooxkonmponnepvr coomseemcmaenno KK-8662, KK-
8562, KK-8461, KK-8761; YB1 - mopmo3s epy3oeou nebeoxu TKT-300, snexkmpomacnum MO30OOb;
VB2 - mopmos cmpenosoti nebedxu TKT-300 ¢ TTM-50; YB3, YB4 - mopmosa mexanusma nepedsudice-
nust TKT-200/100, snexkmpomaenum MO1005; YBS, YB6 — mopmo3s mexanuszma nosopoma cneyuaisb-
uouil, anekmpomazium MOI100b; A - macnummnviti ycunumenv YHIII2BE-5051; 8AS - ynusepcanvhwiii ne-
pexmouamens YII15313-C283; 1121 - evinpamumens cenenoswviii 90164, 1,5 A (0na kaxcooco cmor-
oa); 1/22 - guinpsamumens cenenoswii 100/J/]16A4, 2 A (013 kaxcoozo cmonba); 112.3 - guinpsamumens
cenenosoiti 60/[/[124, 0,6 A (0ra kaxcoozo cmonba), K7 -pesucmop nyckopecyrupyrowuii bY-2, xam.
Ne 2T71.756.011.1; K8, K9 - pesucmopwi nyckopeeynupyrowue BY-22, kam. Ne 2T/[.752.016.4, K10, K11 -
pezucmopwl nycko-pezyaupyrowue BY-22, kam. Ne 2T]].752.016.2; TY 1 - mpancghopmamop nonudsicarowuti
OCO-0,25 na 250 B-A, 220/12 B; 8A9 - muxponepexntouamens, 8B1 - svixniouamens neoanvuuiii; SB10 -
KHonka asaputinozo mopmodxcenus, SB1—8B9, 8B12 - knonku ynpaenenus na evtnocnom nyasme, bMS,
IM6 - cunogvie oomomku macnumuoeo ycunumens, 1,M1—I1,M4 - obmomxu ynpasnenus MazHUmMHO20
yeunumens, Ebl - ceemunvuux kabunvr, Eb2—Eb4 — npoowcexmopa; EbS — ¢apuer; i1!—0.5 — 6vi-
kmouamenu naxemmuvie, HA - cupena;, BB14 - swixnouamens cupenvt nedanvuuvui, EH - nacpesa-
menvuoiil npubop; P1J1, P112 - npedoxpanumenu I1P-2, nnaexas ecmaska 10 A; P1/3, PY4 - npedoxpa-
Humenu IIP-2 0o 60 A, nnasxaa écmaeka 30 A; P1I'5—P1I'9 - npedoxpanumenu; K1 - pesucmop I19BP-
100 na 240 Om; K2 - pesucmop IIOBP-50 na 200 Om; K3 - pezucmop mpyouamuoiii II9BP-100 na 62
Om; K.4 - pezucmop mpyb6uameiii [1911-100 na 150 Om; K3, K6 - pezucmopoi; KA — ecnomozamenvhutii
koumaxm pene P2O-401; X51—X84 - wmencenvuvie pozemku; OI'll - koumaxm pene OI'TI-1; PY1 ~
80bMMEMp,; OCMAILHOE - KOHMAKMbL

Pucynok 9 - Ilpunyunuanvnasa cxema 31eKmpoooopyoosanus
kpana Kb-160.2

JIEKTPOABHUIATEIM M TOPMO3a MEXaHU3MOB. IS IpUBOIOB MEXaHU3MOB KpaHa
NPUMEHEHBl KPAHOBBIE AJIEKTPOABUTATENH C (Pa3HBIMU POTOPAMM, PACCUMTAHHBIE AJIS
paboThl B MOBTOPHO-KPATKOBPEMEHHOM pexxuMe. Ha rpy3oBoil u ctpenoBoil jedenkax
yCTaHaBJIMBAIOTCS MO0 3eKTporuapasinueckue topmosa tuna TKTI, nubo Topmosa
TKT.

Ha mexann3max nepenBmkeHHUs ycra”aBiauBaroTcs Topmosa thna TKT, Ha mexa-
HU3ME IIOBOPOTA — JIBYXCTYIIEHUYATHIN KOJOJOYHBI TOPMO3 CIIEHHUAIBHOIO UCIIOJHEHHUS
C AByMs TOPMO3HBIMU MAarHUTAMU.

[lutanue >MeKTpoABUTATENEH OCYIIECTBISAECTCS Yepe3 BBOJHBIN pyOMIIbHUK, aB-
Tomaruyeckui BoIkitouatesnb QF1, nmuneiinbii koHtakTop KMI11 u myckoperyinu-
PYIOLLYIO anmaparypy, HaxXOASIIYKOCS B KOMIUIEKTHOM MarHUTHOM KoHTposepe KBbK-
1, ycTaHOBIEHHOM Ha MOBOPOTHOM paMe KpaHa. PeryimpoBaHHe 4acTOTHI BpPAILECHUS
BCEX DJJIEKTPOJABHUIATEIEH IPU IYCKE OCYLIECTBIIIETCS WU3MEHEHUEM ITIyCKOPETYJHPYIO-
IIMX CONPOTHUBIICHUM PE3UCTOPOB B LEINAX POTOPOB, @ YACTOTA BPALLCHUS IEKTPOJBU-
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raTeyii MEXaHW3Ma IMOJbEMa PETYIHUPYETCS AONOJHUTEIBHO NMPH MOMOIIM TOPMO3HOU
MAaIIUHBI.

JIns 3alIUThl 3JEKTPOJBUTATENECH OT MEPErPY30K MPUMEHEHBI YETBHIPE IIEKTPO-
MarHuTHBIX MakcUMalibHbIX peie KA6—KA9, o0beauHEHHBIX B OAWH OOIIMH OJI0K;
cpabaTbiBaHUE JIIOOOTO U3 pesie BEAET K Pa3MBIKAHUIO 3aKPBITOro KoHTakta KA u oT-
KJIFOUYCHUIO JIMHEUHOTO KOHTakTopa KM11.

Ilenn ymnpaBiieHHs, OCBEIIEHHS W OTOIUICHMS 3AILUIIEHBI MPEAOXPAHUTEISIMU C
IJJABKMMH BCTaBKaMH, YKa3aHHBIMU B MPUHLUMUITMATBHOMN JIEKTPUUECKON CXEME.

Ienu ynpasiaenus. [Iutanue nenen ynpasieHUs MOCTOSIHHBIM TOKOM OCYILECT-
BJISIETCSI OT CE€JIE€HOBOTO BhlpsiMuTensa UZ2, BKIFOYEHHOTO 10 MOCTOBOM CXe€Me, Ha Ha-
npstkenue 220 B. YnpasneHue kpaHOM POU3BOAMUTCS U3 KaOWHBI, @ BO BPEMsI MOHTaxa
U UCIBITAHUSI — C BBIHOCHOTO IyJIbTa ynpasiieHHs. llepexiirouenne Mecra yrnpaBieHuUs
OCYILIECTBJISICTCSI YHUBEPCAIBHBIM NepekitouaresneM SAS, yCTaHOBJIEHHBIM B CPEIHEM
mkady marautHoro koutposuiepa KbK-1 Ha moBopoTHoit iatdopme.

3anpeniaeTcsi ynpaBjisTh KPaHOM C BBIHOCHOTO IyJbTa (32 MCKJIIOYEHUEM MOH-
Taka U UCIMBITAHUM), TaK KaK MPU 3TOM He paboTaroT orpanuyutenu SQ8 BepXHETo
NOJOKEHUS Kproka, rpy3onoabeMHOCTH OI'TI-1 M KOHEUHBIN BBIKJIKOYATENb HUXKHETO
noJIokeHus crpensl SQ3.

[Ipy ynpaBieHUM KPaHOM C BBIHOCHOI'O IyJIbTa 3aIIATAa OT CaMO3alyCcKa 3JIeK-
TPOJABUIATENIE OCYHIECTBISAECTCA BKJIOUYEHUEM B LENb MUTAHUS KATYIIKH KOHTaKTOpPa
HYJIEBBIX KOHTAKTOB BCEX KOMaHAOKOHTpOJUIEpoB SA1—SA4. JIMHEHbII KOHTaKTOP
KMI11 Mo)kHO BKIItOYaTh aBapuUHBIM BbIKItOYaresneM SQI11, pacnosioKeHHBIM B BbI-
HOCHOM NYJITE, TOJBKO B TOM CIIy4ae, €CJIM BCE KOMAaHJIOKOHTPOJUIEPHI OCTABJIEHBI B
HYJIEBOE IMOJIOKEHUE U aBapuiHbIN BhIKIIoUaTesb SQ10 B kabuHe BKitoueH. B ciydae
pa3MbIKaHUs KOHTakTa KA MakcMManbHOW 3aIUThI U BBIKIIFOUEHUS TUHEWHOTO KOHTAK-
TOpa LENb €r0 BOCCTAHABIMBAETCA MIPU YCTAHOBKE B HYJIEBOE IMOJOKEHNE KOMaHIOKOH-
TpoJjuiepa, Bhi3BaBlero cpadbareiBanue KA.

[Ipyn ynpaBieHHH KpaHOM C BBIHOCHOTO IyJIbTa BKIJIFOYEHWE W BBIKIKOYEHHUE JIU-
HEMHOTO0 KOHTAaKTOpa MPOU3BOAUTCS aBapUMHBIM BbIKitouarenaeM SQI1, mpu stom
SQ10 NOJDKEH ObITh BKJIIOYEH. KHONKKM BBIHOCHOTO MYJIbTa YINPaBJICHUs MOIMApPHO 3a-
OJIOKMPOBAHbBI OT OJIHOBPEMEHHOI'O BKJIIOYEHUS JABYX KOHTAKTOPOB PEBEPCUBHOTO ITyC-
KaTesl.

YnpasiieHue Trpy30BOii TeJIe:KKOW 13 KaOMHBI yrpaBieHHs paboToil 3iek-
Tpoasurarens M1 ¢ TOpMO3HOM MaIIMHOM MPUBOJIA TPY30BOM J1€OEIKH OCYIIECTBISIETCS
KyJa4yKOBbIM KOHTpoJuiepoM SA 1. CrneuunanbHblii TOPMO3 BUXPEBOTO THUIIA BKIIOYAETCS
Ha [EpBOM CTaJuU MOABEMA U HA JIBYX NEPBBIX MO3UUMUAX CITyCKa, JaBasl pa3IMYHbIE M10-
CaJl0YHbIE CKOPOCTH U MAJIY}0 CKOPOCTb MOABEMA MOPOKHETO KPIOKA.

IHoabeM M CImyCK C BBIHOCHOTO NyJbTa YIpaBJEHUS 3yeKTpoaBuraresem Ml
NpOM3BOAATCS ¢ TmoMolblo KHOMOK SB2 um SBI1 cootrBercTtBeHHO. Ilpu BKIOYEHUU
kHONIKU SB1 oaHoBpeMeHHO BkitouaeTcsi KoHTakTop KMI10 TOpMO3HOW MalWHBI U
IPOUCXOJUT MEIJIEHHOE ONycKaHue rpy3a. Jljis yBeluueHHs CKOpOCTH HEOOXOAMMO
HaxkaThb KHONKY SB6, nipu 3ToM BritounTcss KoHTakTop KM 13, a nipu cniycke oHOBpe-
MEHHO OTKJItouuTCsl KoHTakTop KM 10.

Paboune nBm>XeHHs Tpy30BOM J€OEIKH OrpaHUYEHbl JEHCTBUEM OIPAHUYUTENS
rpy3zonoabemMHocti OI'TI-1 m orpaHnumTenst BBICOTHI MoAgbeMa Kproka SQS8, Bcromora-
TEJIbHbIE KOHTAKTBI KOTOPBIX BBEJEHBI B LIENb MUTAHUS KOHTAKTOPA.
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[Ipu pa3mbikannu koHTakTa OI'TI - BcaencTBue npeBbILIEHUS TPY30II0ABEMHOCTH
- unu KoHTakTa SQS - BCiaeACTBUE MOIbEMA KPIOKOBOM 00OWMBI HAa HEOMYCTUMYIO BbI-
COTYy — pa3pbIBacTCsl OJHA U3 ABYX MAapajUICIbHBIX BETBEM LENMU NUTAHUSA KATYIIKU
KM11, npensitcTByromiasi Ipu yrnpapJieHUU U3 KaOMHBI MOJIbEMY T'Py3a U ONYCKAaHUIO
CTpensl (Apyras BeTBb, 3a0imokupoBaHHas koHTakTaMu KM9 u KMS, mpu Bbleyka-
3aHHBIX JABWKEHMSX pa3oMKHyTa). Jlid BKItOUeHHs JIMHEHHOro koHtakropa KM1 ko-
MaHJIOKOHTpOJIIEp, BhI3BaBIui cpadbareiBanue OI'TI-1 wmm SQS, ycranaBmuBaeTcs B
HYJIEBOE MOJIOKEHUE, MPHU 3TOM 3JIEKTPOCXEMA MO3BOJSET MPOU3BOIUTH MOIBEM CTpE-
JIbl, OIIyCKAaHUE KPIOKOBOM 000IMBI, @ TaKXe MOBOPOT U NEPEIBHKEHHUE KpaHa.

3anpemiaeTcs padoTaTh MEXaHU3MOM MOBOPOTA HIIM MEXAHU3MOM MEPEABUKEHUS,
a TaKKe MOJHUMATh CTpPEIy C IPY30M, €CIM cpabaThiBaHUE OIPAHUYUTEINS TPY30MOIb-
€MHOCTH - TPOU3OIIIIO IIPH MOIBITKE OMYCKAHUS CTPEIIbI

[Tonb30BaThbCsi MEXaHU3MOM MOBOPOTA U MEPEABUKEHUS B Cllydae cpa-OaTbIBaHUS
OI'TI-1 MOxHO, €ci TOPUT 3€JIeHAas JaMmIia.

YnpasjieHne cTpeIOBOH Jiebeakoil. YrnpaBieHue paboTOM AIEKTPOABUTATENS
M5 u3 KaOMHBI OCYIIECTBIISETCS KYJauKOBBIM KOHTpoJuiepoM SA4, neganpio SB11 u
BbIKIrouareneM SQ9. [logbem U CIyCK CTpPEJbl ¢ BBIHOCHOTO ITYJIbTA YIPABJIEHUS JJIEK-
TpoaBuraresem M5 npousBoasatcs kHonkamu SB3 u SB9 cooTBETCTBEHHO U KHOTMKOM
SB12, npu 3trom koHTakTop KM7 BKItOUEH. 3amMeIeHHasi CKOPOCTh MOJAbEMA U, CIIyCKa
CTpEJbl OCYIIECTBISAETCS MPU NOMOIIU MOATOPMAXUBAHUS 3JIEKTPOTUAPOTOIKATEIEM
CTpesoBoi nebenku. BritoueHne 3aMeJIeHHON CKOPOCTH MPOU3BOAUTCs neaansio SB11
13 KaOMHBI WU KHONKON SB12 13 BBIHOCHOTO MyJIbTa YIPaBICHUS.

[Tpu Haxxatun Ha negans SB11 (wnu kaHonky SB12) Bkitoyarores pene

KA 11 u KA12, noaxiroyaromue nuTaHue 3eKTpoapurarenss M6 co cratopa Ha
portop anektpoasuraresist MS. Pene KA2, kpoMe TOro, Npu NUTAaHUM KPaHA HaIpsHKe-
HueMm 380 B mepekiodaer cTatop 3eKTpoABUrartenss M6 3leKTpOrHApPOTOIKATENS CO
CXEMBI 3B€3/bl HA CXEMY TPEYTOJbHUKA. [logbeM U omyCcKaHKue CTPENbl OTPAaHUYUBAKOTCA
KOHEUYHBIMU BBIKIIIOUaTeasamMu SQ2 u SQ3.

Jlist omyckaHusi CTpeibl KpaHa HAa KOJOHHY M3 KaOWHBI MalIMHUCTa IIpe-
nycMoTpeHa kHomnka SB13, 6yokupyromas KoHeUHbIM BbikItouatenb SQ3. OmyckaHue
CTpeJibl Ha BBICOKOTIOJHATYIO KPIOKOBYIO 000MMY 3a0JIOKUPOBAHO BKJIIOUEHHUEM B LETh
JUHEWHOr0 KOHTakTopa orpaHuuutesss SQ8 W BCIOMOIaTelIbHOrO 3aMBIKAOLIETO
koHTakta KM18; npu cpabaTeiBanuu koHTakTa SQ8 BKIIOUEHHE KOHTAKTOpa CIIyCKa
ctpensl KM18 npuBoauT k pa3Mbikanuto koHTakra KM 18 B enu kaTyniku JMHEHHOTo
koHTakTopa KM11, KOTOpBI pa3mMbIKaeTCs.

B ykasarene BbuieTa KpoMe BbIkIrouaTesnel SQ2 u SQ3 BMOHTHpPOBAHBI JBa
MUKpOIEPEKITIoYaTeNsl, 00eCIEUNBAIOIIMX CHUKEHUE CKOPOCTU MOJAbEMa CTPEJIbl, HaYu-
Has ¢ 16-MeTpOBOro BBUIETA.

ITpu noaxone k 16-meTpoBOMY BBLIETY MHUKpoIepekatouaTenab SQI3 B uenu
katyuek pene KA1l u KA12 3ambikaetcs, a Mukponepexiodareib SQ9 B nenu KoH-
taktopa KM7 pa3mbikaercs, yeM oOecrnequBaercsi paboTa B pexUME MOJITOPMaKUBa-
HUSI 1 aBTOMATUYECKUI MTEPEBOJT DJIEKTPOIBUTATEIIS HA IEPBYIO CTYIICHbD.

Yupagienue padoroii 3JieKTpoABHraresaeidl MexaHW3Ma InepeaBH:keHUs1 M3 u
M4 u3 kaOUHBI OCYIIECTBISIETCS KYJauKOBBIM KOMaHIOKOHTposuiepoM SA3, a ¢ BbI-
HOCHOTO mysnbTa — KHOomkamu SB7 m SB8. J/[BukeHue kpana Ha pabodyem ydacTke
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MOJKPAHOBOI'O MyTH OTPAHUYEHO KOHEYHBIMHU BbIKItoUatesiMu SQ6 u SQ 7 B uensax ka-
Tylek kKoHTakTopoB KM4 u KMS.

YnpaBiieHne MeXaHU3MOM TMOBOPOTA U3 KAOWHBI YIOPaBIEHUS DBJIEKTPO-
JNBHUTATEJIEM MEXaHU3Ma MOoBOpPOoTa M2 OCYIIECTBISAETCA KYJA4YKOBBIM KOHTPOJUIEPOM
SA2 u xHonkoi SB10, a ¢ BBIIOCHOTO MyJibTa — € NOMOLIBI0 KHONOK SBS u SB4 (i1e-
BO€ WJIM [IPABOE BPALIEHUE).

Onextpuyeckas cxema kpaHa Kb-160.2 ornuuaercs ot cxemsl kpana Kb-306 (C-
981) anexkTponpuBOAOM I'Py30BOM J€OEIKH, CHCTEMON YIpaBiIeHUs TOPMO30M CTPENO-
BOH JIeOEKM U OTCYTCTBUEM DJICKTpOAIapaTypsl Il U3MEHEHUsI KPaTHOCTU TPY30BO-
ro nojucnacra. Kpome Toro, IMeOTCS HE3HAUUTENbHbIE PAa3JINYMs B LEMAX OCBEIECHUS U
AJIEKTPOOOOTpeBa U B CXEME MEPEHOCHOTO MOHTAKHOTO MyJibTa. JJis yrpaBiieHUs] BCEMU
MEXaHU3MaMH KpaHa MPUMEHEH KOMIUIEKTHbIA MarHuTHbIA KoHTposuiep KbK-1.

OcHoBHOE oTanume 3eKkTpocxembl kpaHa Kb-160.2 cocTout B NpuMEHEHUH HO-
BOM CXEMBbI 3JIEKTPONPUBOAA IPy30BoH jiebeaku. B mpuBoae rpy30oBoi yiebenku KpaHa
IUIS TIOJTYYEHUSI MaJlOil CKOPOCTH CITyCKa Irpy3a MIPUMEHEH BUXPEBOW TOPMO3HOM reHepa-
Top TM-4. B TO k€ BpeMs B OTIUYUE OT CXEM KPaHOB

KB-100.1 u C-981, rae Tok BO30YXJAEHHSI Te€HEepaTopa BhIOMPAETCS MO MaKCH-
MaJILHOMY I'Py3y U HE MEHseTcsl npu padboTe iedenku. B cxeme kpaHa

KBb-160.2 mpeaycMOTpeHO aBTOMATHYECKOE PETyJIHPOBAHUE TOKAa BO30YKICHUS
reHEpaTopa B 3aBUCHMOCTH OT MACChI I'py3a M YacTOThI BPAUIEHUs 3JIEKTPOABUTATENS
ne0enKH.

Jlis perynupoBaHusl TOKa BO30YXXIEHMsSI TeHeparopa MPUMEHEH OJHO(pa3HbII
MarHUTHBIN ycunutenab. CuinoBele 0OMOTKM MarHuTHoro ycunutens LM1 u LM2 Bkitio-
YEeHbI B 1I€Mb NIEPEMEHHOT0 TOKa COBMECTHO C CEJIEHOBBIM BbIpsiMuTeiaeM UZI1 u 06-
MOTKOM BO30yxkAeHusi renepatopa M6 takum obpa3om, 4To 1o oomMoTke M6 Teyer mno-
CTOSIHHBIM TOK, 3HaY€HHWE KOTOPOTr'0 3aBUCUT OT PEAKTUBHOI'O (MHIAYKTHUBHOTO) COIMPO-
tuBJeHUsT 00MOoTOK LM1 u LM2. Yem MeHbIIIe CONMPOTUBIICHHUE OOMOTOK, T€M OOJIbIIIE
TOK B 0OMOTKe BO30y>k1eHusl TeHepaTopa. Korja Bce 0OMOTKH yIipaBiieHUs] MarHUTHO-
o YCUJIUTEJSI BBIKIIOUEHBI, COMPOTUBICHUE CUJIOBBIX OOMOTOK TaK BEJIUKO, YTO B
00MOTKE BO30YX€HUSI TOPMO3HOTO r€HEpaTOpa MPaKTUYECKU HET TOKA.

Ecnu BKIIOYUTH B 1€ MOCTOSHHOTO TOKa 0OMOTKY ympasieHus LMS5, o yBe-
JUYUTCS HACBIIIEHUE MArHUTONPOBOJA MArHUTHOTO YCHJIUTENS, BCJIEACTBUE YETO
YMEHBIIUTCS WHIYKTUBHOE COMPOTUBJICHHE €ro CUJIOBBIX OOMOTOK. TOK B OOMOTKE
BO30YXJ€HHUs FeHepaTopa yBEIUUYUTCS U OyAeT TeM Oouiblie, yeM OONbIINN TOK Oy-
JEeT MPOXOJUTH O 00MOTKE ynpasieHus LMS.

Jlist Toro 4ToOBl TOK BO30YKACHHUS T€HEpaTOpa 3aBUCENl OT YaCTOTHI BpalleHUs
JBUTATENsA, ABE ApPyrue oOMOTKH, 0OMOTKU oOpatHO#l cBsa3u LM3 u LM4, BKItOUYECHBI
yepes Beinpssmutesib UZ3 Ha KoabLa poTopa 3JieKTpoaBuratens M1; HanpsskeHUE MexIy
KOJIbI[AMU POTOpA TEM OOJIbIIE, YeM MEHbIIE YacTOTa BpALICHUS AJIEKTPOABUTATENS, U
JOCTUTAET MAKCUMAJIbHOW BEJIMYMHBI IPU HEMOJBUKHOM poTope. CiaenoBaTenbHO, TOK
B 00MOTKax 0OpaTHOW CBsi3W OyJeT MaKCUMaJbHBIM MPHU HEMOJBUKHOM POTOPE U
NpUOJU3UTCS K HYJIIO MPU HOMUHAJIBHON YacTOTE BpaLCHUsI AJIEKTPOIBUTATEIIS.

O6motku LMI1 u LM2 BkimoueHsl HaBCTpedy oOMoTKe ympasieHuss LMS (Ha
puc. 9 Havama 0OMOTOK 00O3HAYEHBI TOYKAMH) U OCYIIECTBISIOT OOpAaTHYIO OTpUIlA-
TEJIbHYIO CBS3b, T. €. TOK 0OOMOTKH LMS5 BiusieT Ha CONMPOTUBICHHE CHIOBBIX OOMOTOK.
Yewm GompIrie TOK B 0OMOTKaX 00OpaTHOM CBs3H, TeM ciabee Biauser oomMotka LMS Ha cu-
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JIOBble OOMOTKM MarHMTHOTO YCUJIUTENSA, TeM OoJibliie OyJeT CONPOTUBICHUE CUIIOBBIX
00OMOTOK.

Tak kak ¢ BO3pacTaHHEM YACTOTHI BpalleHHUs poTopa TOK B ooOMoTkax LMI u
LM?2 ymeHbIiaeTcs, a TOK B 0OMOTKe ynpasieHuss LMS5 ocraeTcs HeU3MEeHHBIM, COIPO-
THUBJICHHE CUJIOBBIX OOMOTOK T€M MEHBIIIE, YeM OoJibllie yactoTa Bpamenus. CiemaoBa-
TEJIbHO, C YBEJIMUYEHUEM YaCTOTHI BPALICHUSI SJIEKTPOIBUTATENS BO3PACTAIOT TOK OOMOT-
KM BO30YKJI€HHS] TOPMO3HOTO T€HEpPATOpa U €ro TOPMO3HOM MOMEHT. B 3TOM U 3akiiio-
4aeTCs aBTOMAaTUYECKOE PETYJIMPOBAHUE TOKA BO30YKICHHUS.

BcenomorarenpHas ooMmoTka ycunutenss LM6 ciaykuT i ramieHust KojieOaHui
TOKa U CKOPOCTH.

TokoBoe pesne KA10 ciyXuUT 111 KOHTPOJIS TPABUIBHOTO BO3ACHCTBHS ammnapa-
TOB MarHUTHOT'O KOHTpPOJUIEpA MpU omyckaHuM rpysa. Karymka pene BKiIIOUYEHa B
[[eMb CUJIOBBIX OOMOTOK YCHUJIMTEJIS, @ €r0 KOHTAKTHI - B I[EMb KaTYIIEK KOHTAaKTOPOB
KM9 u KM12.

[Toka TOK B LleNU CHJIOBBIX OOMOTOK HE JOCTHTHET OMPEIENICHHOTO 3HAYEHHUs, TIPU KOTO-
pPOM rapaHTupyetcsi HeoOXOAUMBIA TOPMO3HOM MOMEHT reneparopa, peiae KA10 He BKIHOUUTCH,
CJIEZI0BATEIIbHO, HE 3aMKHETCA Lenb KoHTakTopa KM9. IIpu Bo3Bpare pyKoSATKM M3 TPETHETO MO-
JOkKEHUs pene yaep:kuBaeT koHtaktop KM12 BKIIr0OYEeHHBIM 0 T€X MOP, 0KA B LEMH BO30YxK/e-
HUSI TOK HE JAOCTUTHET HEOOXOAMMOTO 3HAUEHHUS. DTHM MPEIOTBPAILAETCS OMACHOE YBEIUYECHUE
YacTOThI BPALIEHHUS, BO3MOXKHOE IIPH TAKOM MEPEXO0/I€ HAa BTOPOE MOJIOKEHUE KOMAHIOKOHTPOJLIE-
pa. [IpuBon rpy3oBoit nebenku kpana Kb-160.2 snsercs 6onee coBEpuICHHBIM B CPAaBHEHUH
¢ aHaJoruuHbIM npuBooM sebenok kpanoB Kb-100.1 u Cb-306 (C-981).

PerynupoBanue Toka Bo30yxkIeHUS 0OecreunBaeT monyueHne 0onee yCTOMUMBBIX CKOPO-
cTeii Jebe/Iku, TOBBIIACT MOJNE3HYI0 Harpy3Ky reHepaTopa, YMEHbIIAET HArpeB 3JIEKTPOABUraTe-
J, TEHEPATOpa U IMyCKOPETyIUPYIOLIETO PE3UCTOPA M CHIAKAET PACXO]] AIEKTPOIHEPTUH.
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9 Jaexkrponpusoa kpana Kb-306 (C-981)

bamennpii kpan Kb-306 rpy30omogbeMHOCTBIO 5 T NpeIHA3HAYEH IJIsl CTPOUTENIBHO-
MOHTQ)XHBIX PabOT NP BO3BEICHUU KPYMHOOIOUHBIX KUIIbIX 3[JAHUN BBICOTOM 10 MATH ATaXEH.
Kpan Kb-306 Gonee ynoben B pabote u mpu mepeBo3kax, yeM kpan Kb-160. K ocobeHnOCTSIM
KpaHa cje/lyeT OTHECTH MaHEBPEHHOE M3MEHEHHE BBUIETA, OCYIIECTBISIEMOE C IPY30M Ha KpIOKE,
YTO YJIy4IIaeT yCIOBHS €ro dKcIutyatauu, oonee miaBHyro (o cpasHeHuto ¢ Kb-160) ckopocth
MOCaJKK TPy3a, PaBHYIO 5 M/MHH, BO3MOXHOCTh PUTOPMAKHBATh CTPEITIOBYIO JIEOEAKY C LETbIO
YMEHbLIEHUS B 4 paza CKOPOCTH U3MEHEHHS BBUIETA, JIBYXCTYIEHYATHIA TOPMO3 JUISl TIOBBILIEHHS
IJIABHOCTH JIBUKEHUS TPy3a, KOTOPBIM 000pYy/JI0BaH MEXAHU3M T1OBOPOTA.

DnexTpoobopynoBanue OameHHOro kpana (puc. 10) mo cBoeMy Ha3HAUEHUIO MOKHO pa3-
JIeJIUTh HA OCHOBHOE - 000PYZ0BaHUE HIEKTPONPUBOA M BCIOMOTaTeIbHOE — 000pYA0BaHUE
paboyero ¥ peMOHTHOTO OCBELIEHHS U OTOIIEHUS. "

K ocHOBHOMY 3J€KTpOOOOPYIOBAHUIO OTHOCATCS 3NEKTPOJBUIATENIU, KOMAHAOKOHTPOJI-
Jepbl, KOHTPOJJIEPbI, KOHTAKTOPBI, PEJI€ YIPABICHHUS, TyCKOPETYIUPYIOIIUE PE3UCTOPBL, BUXpPE-
BOM TOPMO3HOI T€HEPATOP, TOPMO3HBIE HJIEKTPOMATHUTHBIE, 3AIUTHBIC TAHENIN, AaBTOMATUYECKHE
BBIKJIOUATENM, MAKCUMAJIbHBIE peJie, MPEAOXPAHUTENH, PACHPENCTUTENIbHbIE SAIIUKUA, KOHEUHBIE
BBIKJIFOYATEIH, CEJICHOBBIE BBIIPAMUTENM, KHOMKH, BBIKIIOUATEINH, NIEPEKITIOUATENH, U3MEPUTENb-
HbIE TIPUOOPBL.

K BcmomoratensHOMY 000pPYIOBaHUIO OTHOCSATCS OCBETUTENBHBIC TIPHOOPHI (CBETHUIHHUKH,
MPOXKEKTOPHI), TPUOOPHI ANEKTPOHATPEBa (IEKTPOIEYb, HArPEBaTEN ), MPUOOP 3BYKOBOM CHIHA-
NU3alud (3BOHOK), @ TAaKXKe ammaparhl YIPaBICHUS U 3aUThl (TpaHCHOPMATOPDI, BBIKIIFOUYATENH,
IPEAOXPAHUTENH U T. J1.), yCTAHOBIICHHBIE B LIEISIX OCBEILEHHS M OTOILICHUS.

Jlns mprBOJja MEXAHM3MOB KpaHa NPUMEHEHbBI ACHHXPOHHBIE dNIEKTpogBUraTean Tunos MT
1 MTBb ¢ dazubiM poropom. Hanpsxenue 220/380 B nepemeHHoOro ToKa.

Ha xpane Kb-306 nprMeHEeHbl MarHUTHBIA KOHTPOJUIEP VIS YIIPABICHUS AJIEKTPONPHUBO-
noM rpy3oBoil jgebenku (katanoxubit No 3TJ[.627.069) m MarHUTHBIA KOHTpOJUIEpP IS
YIpaBICHUS ANEKTPONPHUBOJIOM U3MEHEHUS BbLIETA CTPEIbl, TIOBOPOTA M MEPEABMKEHUS (KaTa-
noxHbt Ne 3T]1.627.070). CeneHoBbie BBIIPSMUTENH, NpUMeHseMble Ha kpaHe Tuma BCJI-6,
NpeaHa3HaYeHbl I MUTAHUS MOCTOSIHHBIM TOKOM II€Nel yHpaBieHus U 0OMOTKH TOPMO3HOTO
BUXPEBOr0 FeHEPaTopa.

PaGora mpuBoxa rpys3oBoil Jjedeaxu. HyneBoe mnonoxenue. CuioBas ILemb
3IEKTPOJIBUTATENS pa3oMKHyTa. Bkitoyaercs nuneitnsiii kontakrop KM1, 6mokupys ceds Bo
BCEX MOCIEAYIOIUX MoyokeHusx. TopmosHas mammnHa Gl BkmroyeHa yepe3 karymky KT1,
TOK BO30YXKJCHHUS IPU 3TOM HUUYTOXKHO Maj. Bkimoueno pene yckoperus KT2.

IlepBoe moo:KkeHHe MoAbeMa. 3aMbIKalOTCAd KOHTaKThl KoHTakTopoB KMI n
KM10, 4ro cooTBeTCTBYET paboTe 3MEKTPOABUraTENs C OAHON BBIBEIICHHON CTYNEHBIO COPO-
TUBJIEHUS. 3aMbIKaeTCsl KOHTAKT KoHTakTopa KM9, myntupys karymky pene KT1. Ha Bpems
otnaganus skops pene KT1 Topmo3Has MamuHa nonydaer ABOWHOM GpopcupOBaHHBIN TOK.

Yacrora BpalleHHsl Ha Baly JIEKTPOJBHUIATEINS OMPEAEIAETCA PE3YIbTUPYOIUM MOMEH-
TOM BJIEKTPOJBUTATENSl U TOPMO3HOM MAIIMHbI, KOTOPHIA UCIOJB3YETCs Uil BHIOOpA CIaOMHBI
KaHaTa co CKOPOCThIO, cooTBeTCTBYIOMEN 10—20 % HOMMHAIBHOM.
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Gl - Topmo3Hoi BuxpeBoi' renepatop TM-4; M1 - snekTpoJBHUTaTenab CTPEIOBON JieOeIKU
MTB-311-8, 7,5 kBt, ¢nanueBsiii, Ha anmax ¢ AByMs KOHIaMH Basia; M2,M3 - 35IeKTpOJBUTATENN Me-
xaHu3Ma-nepeasmxkenust MT-111-6, 3,5 kBt; M4 - snekrpoasurareis Mmexanusma nosopora MT-112-6,
5 xBt, dnanneBsni Ha mamax; M5 - saekTpoaBuraTenb rpy3oBoi jgedenku MTB-411-8C, 16 kBT,
¢dbnanueBslii Ha Tanax ¢ AByMs koHnamu Bana; QF1, QF2 - aBromarnueckue Boikmovarenu AII50-3MT
Ha 50 A u 6,4 A coorBerctBeHHO; KM2-KM8, KM18 - koHTakTOophl peBepca; KM9 - koHTakTOp
Buxpesoro reueparopa; KM10-KM17 - kontakrops! yckopenus KIII-121A na 220 B, 25 A; KM1 -
nunaeiHbil kKoHTakTop KITJ[-121 A; KA1-KA4 - 6710k pene makcumansHoro Toka P30-401 wa 60, 40
nl0 A; KT1-KTS5 - pene sBpemenu POB-811 na 220 B; KAS - pene-nyckaTtens ynpaBieHUs] MATHUTaM
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zamenku; KA6 - pene PO-90 nepexmouenus xapakrtepuctuku OI'TI-1; SQI1, SQ2 - aBapuiiHbie BbI-
kmouarenu BY-222A ma 500 B, 20 A, OI'TI-1, BK-300 na 380 B, 6,3 A; SA1-SA4 - xoMaHJOKOH-
tposutepsl KI1-1227, KI1-1222 (aBa), KI1-1210 Ha 500 B, 10 A; SAS - yHUBEpCaJIbHBIN TTEPEKIIOYATEIb
YII5314/C256 na 500 B, 20 A; Q1—Q5- Beikirouarenu naketabie [IBM2-10 nHa 220 B, 10 A; Q6 -
BBIKJIIOYATEJb YIPABJICHUS 3aKpbIBaHWEM 3aiieniku; SA6 — mnepexmodarens [1I1-45M; YBI- YYB6 -
TopMo3HbIe 3ekTpoMarHuTel MO-300b, MO-2006, MO100b na 220 B; R1-RS5 - myckoperynupyromue
pesuctopsl HO-2, kar. Ne 2T]1.750. 011.87, Y®-6, kar. Ne 2T]/[.750.011.49; R6 - pe3uctop B 1ienu o0-
MOTKH B030yxaeHus renepatopa CP-200; S1 - smuk BBogHOM SIBP-.6114 Ha 380 B, 220 A ¢ pyOuis-
HHUKOM M MpeaoXpaHuTensiMH, TOK BcTaBku 160 A; R7, R8 -pesuctopsl k nammne JIC-53 na 2400
OMm (nBa mo 1200 Om); UZ - cenenosslit BoinipsiMmutens CB12-3 na 220 B, 10 A; SB1—SBS8 - kHOnKm®
ynpasienus KY-1M nHa

380 B, 6 A; HL1-HL4 - namnel cBeToBol curHanu3anuu JIC-53 ¢ KOIIIaKoM 3€JICHOTO I[BETA;
ELI1, EL2 — namnel ocBelieHus: cBeTwIbHUK pyaHuuHbld PH-100 Ha 220 B, 100 BT, cBeTriibHUK OCBe-
menus kabunsl [ICX-75 na 220 B, 75 Br; EL3 - mpoxekrop [13C-35 na 220 B, 500 Bt; HA -3BoHOK
anexktpudeckuit M3-1 nHa 220/127 B; TV - tpanchopmaTop MOHMKAFOITUN

0CO0-0,25 na 220/12 B; FUI1, FU3-FU9 - npenoxpanutenu nnakue [1P-2; EH1, EH2 -
anektporieun [1T-10-2 na 220 B, 1000 Bt; YV -3nexTpoMarauTHas 3aiienka nepeHocHoro 6ioka; KM20
- KOHTaKThI orpannuntens rpysonoabemHoctd OI'TI-1 (cnenmansHas mogudukamus Ne 10 ¢ nyms nart-
YUKaMU yTJja); OCTAIbHOE - KOHTAKThI

Pucynok 10 - IlpuHuunuajbHas cxeMa 3J1eKTPoo00py10BaHUS
kpana Kb-306 (C-981):

Bropoe moaoxeHue moabeMa. 3aMKHYTbl KOHTakKThl KOHTakTopoB KMI u
KM10. Pa3mbikaercst koHTakT KoHTakTopa KM9 1 3ambIkaeT pa3MbIKarOIMM KOHTAKTOM BCIIO-
MOTaTeJIbHOM Lenu Lenb Karymky KoHtakropa KM11. I'maBuele koHTakTel KOHTakTOopa KMI11
BBIBOJIAT YaCTh POTOPHOTO CONPOTHBIEHHS, @ €r0 KOHTAKT BCIIOMOIaTEIbHOM LIEMU 3aMbIKAET
nens katymku pene KT2, ¢ BiaepxKoi BpeMeHu 3aMblkaeTcst KoHTakT KT2 B nenu koHTakropa
KMI12. 310 nonoxeHne npegHa3HadeHo i NOAbEMA C HOHUKEHHON CKOPOCTBIO.

Tperbe moyioxkenue nmoabema. 3ambikaercss koHTakTop KM12. B nens poropa
BKJIOYEHO JIMIIb HEOOJBIIOE BBIBOAHOE CONPOTHUBIEHHE. DTO IOJOKEHUE SBISETCS OCHOBHBIM
pabouKM MOJTOKEHUEM.

ITepBoe moJoxkeHHe cmycka. 3aMBIKAIOTCS KOHTAKTHl KOHTakTopoB KM2 wu
KMO9. B uens poropa 31eKTpoABUTaTENS BKIOUYEHO MOJIHOE BBIBOJHOE conpoTuBieHue. [IprBoa
paboTaeT Ha COBMECTHOM XapaKTEPUCTUKE JEKTPOJBUTATEN U TOPMO3HON MamuHbl. [lo3u-
1S UCTIOJIB3YETCS Ul UIABHOM MOCAJKH TSKETIOr0 WIIH JIETKOro rpy3a. CKopocTh Ipy3a CooT-
BeTcTBYET 20 % HOMUHAIBHOIL.

BTopoe moJioxkenue cmycka. [lonmoidHUTenbHO 3aMbikaeTcs KoHTakr KMIO0.
Cxopoctb criycka yBenuuuBaetcs 10 40—50 % nomuHansHOi. [To3uius ucnoab3yercs 1S mias-
HOI1 mocaiku rpy3a maccoi 10 50 % HOMHUHAIBHOM.

Tperbe mosno:xkenme cmycka. 3aMblKaeTcsi KOHTakT KoHTakTopa KM9, Top-
MO3Has MamuHa oTkiaoyaercs. Konrakt BcrnomoratenbHod nenu KM9 3aMbikaer nens karym-
ki KMI11, KOTOpBIil BBIBOAUT YacTb POTOPHOIO CONPOTHMBIECHHS M Pa3MbIKAET LIEMb KaTyLIKH
pene KT2. Pene ¢ BbimepxKoil BpemeHu BKiItouaeT koHtaktop KT12, sanexktpoaBurarens pasro-
HSETCS JI0 YaCTOThI BPALIEHHUS, TIPEBOCXOSIIEH CUHXPOHHYI0. DTO TOJOKEHNE SBIAETCA OCHOB-
HbIM, pab04UM MOJNOKEHUEM CITYCKA.
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IIepBas nosunus mogbeMa, Iepsas U BTOpas MO3ULMM CITyCKa PacCUMUTaHbl HAa KPATKO-
BpEMEHHOE BKIOueHHue. [IpogomkurenbHas paboTa Ha 3TUX MO3ULUSX NPUBOJUT K IEPETPEBY
TOPMO3HOM MAIIMHBI WK BBIXOJY U3 CTPOS CENECHOBBIX BBIIPAMUTEINEH.

Pabora npuBoaa crpesioBoii jedeakun. HyneBoe nosioxkeHue noabema. BritoueHo
pene KTS. Konrakr pesne B nenu karymkun KM18 pa3oMkHyT.

IlepBoe monoxkenue moabema. 3ambikaercs uenb katymku KM17, nogaercs
NUTaHWE Ha dekTponsurarens M1 u xatymky Topmosa YBI, oTkimrodaercs karymika pene
KTS, u ¢ Beigep:xKkoit BpeMeHH 3ambIkaeTcs 1enb karymkn KM18. Dnexrpoasurarens paboTaet
C IIOJIHBIM COIPOTHBIICHUEM B LIEMHU POTOPA.

Bropoe mosaoxkenne moabema. Bxarouaercs kontaktop KMI18, BeBons cry-
IICHb POTOPHOTO CONPOTHBIEHUA deKkTpoasuratens M1. CkopocTs H3MEHEHUs BBIIETA CTpe-
JIbl CTAHOBUTCS ONN3KOW K HOMMHAIbHOU. PaboTa mpuBoga MexaHU3Ma OBOPOTA U TIEpeIBUKE-
HUS KpaHa aHaJOTM4Ha ONMCAHHON U MOSICHEHUS He TpeOyerT.

YnpasieHne KpaHOM IMPOU3BOJUTCSA M3 KaOWHBI IpH paboTe KpaHa Ha CTPOUTEIbHOM
00bEKTEe ¥ C MOMOLIbI0 BBIHOCHOTO MYJIbTa IPU MOHTaXe U AeMOHTaxe kpaHa. [lepexmtoue-
HUE YNPaBJICHUS MPOU3BOJUTCS C MOMOLIBK YCTAHOBJIEHHOTO B IIKady yHpaBieHUs YHHUBEp-
CaJIHOTO TepeKiodaTens SAS, UMeEroLero Tpu GUKCUPOBAHHBIX MojoxeHus: K — ynpasie-
HHe u3 Kabunbl; M — ympasnenue ¢ mynbra; 0 — HyJeBoe MOJNIOKEHHE, PH KOTOPOM YIIpaBiie-
HHE KPAaHOM HE MOKET MPOM3BOJUTHCSA HU U3 KaOMHBI, HH C MyJbTA.

[Tocne BrOUeHUS pyOUIbHUKA BBOAHOTO AIIMKA S HA MUTE KaOMHBI yIPABICHUS MEpe-
Kioyatens SA12 HeoOX0AMMO CTaBUTH B MonoxkeHne "BxitoyeHo".

IIpn ynpasjennn kpanom u3 kabunbl. C nomomnpio kHonku SB1 nomaercs Hanpsixe-
HHE Ha KaTylIKy JuHerHoro koHrtaktopa KMI. Ilpm BritodeHHMn Bcex ammaparoB, pacrosio-
’KEHHBIX J10 JITHEHHOTO KOHTAKTOPA, 3aropaercs curuanpHas namma HL1.

IIpu ynpaBjeHHH ¢ BBIHOCHOIO NyJibTa. [locie mpucoeMHeHNs MOHTaKHOTO ITyJIbTa K
LIENIAM YIIPaBJICHUS KpPaHa PYKOATKY aBapUMHOrO BhIKIIO4aTens SQ2 Ha BEIHOCHOM ITyJIbTE He-
00X0IMMO CTaBUTh B IOJIOKeHUE "Bxiroueno".

Yupasienue rpy3oBoii jgedeakoi. [Ipy Haxxatun Ha kHONKY SB4. BEIHOCHOTO MyJibTa
nebenka pabOTaeT Ha MOJABEM M IPH BKIOUEHMM KHONKM SBS — Ha cmyck. [lpu ortmyckanun
KHOIIOK JieOe/Ika ocTaHaBIMBaeTcs. [t mosmydeHust Manoi CKOpOCTH OJbEMa UITH CITyCKa OJTHO-
BPEMEHHO ¢ BKJIIOUeHHeM KHOMOK SB4 unu SBS Haxumaercs knomnka SB6. Pabora nebenxu Ha
MaJIOi CKOPOCTH MOKET MPOU3BOAUTHLCS B TEUEHHUE HENPOAOKUTENRHOrO BpeMen (15-20 c).

Yupasienue crpesioBoii Jedeakoit. [Ipy BkiaroueHnn KHOMKU SB7 BBIHOCHOTO MyJbTa
MEXaHHM3M M3MEHEHHUS BbUIETAa CTPEJbl paboTaeT Ha MOJABEM, NMPU BKIOUEHHU KHOMKU SB8 —
Ha cryck. [Ipu oTIyckaHMK KHOIIOK MEXaHHW3M OCTaHABIMBAETCS. B aBapuiiHOM pexume U 1OCIe
OKOHYaHHUS pabOThI OTKIIOUEHHE CXEMBI YIIPABJIEHHUS C BBIHOCHOTO MyJIbTa MPOU3BOJAUTCS BBIKIIO-
garenem SQ2.

B anexrpuueckoii cxeme KpaHa IpelyCMOTPEHa 3alliTa 3JIEKTPOoanapaToB, IEKTPOBH-
raTeneil 1 MEXaHW3MOB KpaHa. DJIEKTPOJBUIATEI MEXaHU3MOB KpaHa 3alMIIEHbl MAKCHMallb-
oMK pene KA1, KA2, KA3, KA4, Tok KOTopbIX perynupyercst Ha 2—2,25-KpaTHblii HOMUHAJIb-
HBII TOK COOTBETCTBYIOILETO 3JIEKTpOABUratessd. Llenmn ympaBieHus W OCBEIIECHUs 3allHILEHBI
IUTaBKUMU TPEAOXPAHUTENAMU. 3alluTa o0LIeH MUTAroLIE CeTH KpaHa MPOM3BOAMTCS BO3YyLI-
HbIM aBTOMaTH4YeCKUM BbIKItouareneM QF1, a Takxke MmIaBKUMU MPELOXPAHUTENSIMH BBOJHOTO
ANIMKA S C JIaBKUMU BCTaBKAMHU.

3amura OT mepexoja MEXaHW3MaMHU KpailHHUX IMOJIOKEHUH OCYIIECTBISAETCS KOHEUHBIMU
BBIKJIFOYATENISAMU, KOHTAKThl KOTOPBIX TOCJIEA0BATENBHO BKIOUEHBI B LEMHU KATYILEK COOTBETCT-
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BYIOIMX KOHTAaKTOpOB. KoHeuHblii BbIKIOUaTenb SQ3 pasMblKaeTcs IPH IOAXO0JE KPIHOKOBOU
o0oiimMel K cTpene. KoHeuHbli BeiktouaTenb SQS pa3MbIKaeTcs B KpaliHEM MPaBOM MOJIOKEHUH
IIOBOPOTHOH MIaT(OpMBI, a BbIKI0UaTeNb SQ6 — B KpaiiHeM J1eBoM. KOHTaKT KOHEYHOTO BbI-
ximrogarens SQ7 pa3MbIKaeTcs B KpalHEM IOJIOKEHUH KpaHa IIPU JABMKEHUHU BIIEPE], & KOHTAKT
SQ8 — mpu aBuxenuu Hazaa. Koneunsie Boikmouarenn SQ9 u SQI10 orpanuduBaroT paboTy
ctpenbl B aunanazone ot 20°43' no 67°9' k ropusonty. Koneunslit Beikiaodatens SQ7 gukcupy-
€T BEpXHee IMOJOKEHUE TMEePEenacoBOYHOrO 00K, YTO COOTBETCTBYET UETHIPEXKPATHOI 3arma-
coBke kaHaTa. Konraktel KM20 orpannuurens OI'TI-1 pa3mbikarorcs npu nogbeme rpysa, Ha 10
% NpPEBBIMIAIONIEI0 HOMUHAIBHYIO TPYy30M0IbeMHOCTh KpaHa. CurnanpHas namna HL1 3aro-
paetcs npu BKioueHun koHtakropa KMI, a nmamma HL3 — npu noBopoTe mOBOPOTHOM Iuat-
(opMBI COOTBETCTBEHHO B KpaifHee JIeBOe WM KpaifHee mpaBoe monoxkenue. BonbT™meTp PV u
curHanpHas jgamna HL1 BiitoueHsl Ha pasHble (asbl, 4TO AAET BO3MOXKHOCTb KOHTPOJIUPOBATH
HEHCIPABHOCTD BeeX (ha3 MUTAIOLIEH CETH.

HanpsoxeHne neny OCBELEHUs CHUMAETCS ¢ BXOAHBIX 3aKMMOB BO3AYIIHOIO aBTOMATH-
yeckoro Beikimovarens QF1. B nenb ocBemenus u curnanuzanuu 220 B BKIIOYEHBI TIPOKEKTOP
CTpenbl, OallHK, OCBELIEHUE U OTOIUIEHHE KaOMHBI, 3BYKOBOM CHUTHAJ, INTENCENbHAs PO3ETKA.
BrutoueHne Bcex BBILIENEPEUNUCIEHHBIX MPUOOPOB OCYIIECTBISAETCA C IAHENH YIpaBJe-
HUSL KaOMHBI TP MOMOIIIM COOTBETCTBYIOIIMX MAaKETHBIX BBIKIIIOUATENIEH, 32 HCKIIOUEHU-
€M 3BYKOBOI'O CUT'HAJIa, KOTOPBIMA BKJIKOYAETCS IPH MOMOLIM HOKHOM NEJany WK aBTO-
MaTHYECKH B cilydae cpaOaThIBaHHs aHEMOMETpa MPH BETPOBBIX HArpy3Kax, OMACHBIX
s paboTel KpaHa. PeMOHTHOe ocBeleHue HamnpsbkenueMm 12 B ocymecTBusercs de-
pe3 mrencenbHble po3eTku XS2 B mkady ynpapieHus u XS3 B kaOuHe yIpaBiIeHHUS.
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MHHOBPHAYKH POCCHH
@I'BOY BO «Tyal'V»

UBTC um. B.I1. I'psasesa
Kageopa “Onexmposnepeemura”™

34/JAHUE

na KKP no oucyuniune «Cpeocmea KOMMymayuu 31eKmpuieckoil IHepzuu
Hanpaenenue noocomoexu: 13.03.02 «dnexmposnepeemura u 31eKmpomexHuxKa»

Cmyoenm K00 epynna

1. Tema 10: “Boi6op u pacuém riekmpuueckKux annapamos ynpasieHus u 3auiumsl 3J1eKmponpueooa Ko3uo-
6020 KpAHa 6 KPIOKOGOM ucnoinenuu’.
2. Cpox npedocmasnenus K 3auume * 7 20 e
3. Hcxoonvle oannble 011 NPOEKMUPOBAHUAL.
3.1. I'pyzonodvémuocms 10 m.
3.2. Ucmoynux numanus — @HeWHss dNIeKMPUYecKas cems nepemenHo20 moxd.
3.3. Hanpsiocenue 3808, 50 I'y.
3.4. Texnuueckas xapaxmepucmuxa 31eKmpooguzamerieti MEXaHusMo8 Kpaud.
3.4.1. Dnexmpooguecamenu NPUBOOA X0O0BbIX MENEHCEK MOCHA KPAHA — ACUHXPOHHbBIE C (PA3HBIM POMOPOM MUNA
MTF 211-6, Py = 7,5 kBm, ng = 930 00/mun, Iyc =21 A, cospy = 0,7, ny = 0,77, Iyp. = 19,8 A, Up = 256 B,
Moo= 191H-m, Jp = 0,115 K2 -0’ .
3.4.2. Dnexmpoosueamens n0ObEMA epy3a — ACUHXPOHHbBIE ¢ Paszubim pomopom muna MTF 412-8, Py = 22 kBm,
ny = 720 00/mun, Iyc = 65 A, cospy = 0,63, ny = 0,82, Iyp =57 A, Up =248 B, My =883 H-m, Jp =0, 75 ke -
.
3.4.3. Dnexmpoodsucamenv nepeosuNICenst 2py30680U MENeHCKU — ACUHXPOHHbBII ¢ (hasHbim pomopom muna MTF
012-6, Py = 2,2 kBm, ny = 890 06/mun, Iyc = 7,6 A, cospy = 0,68, ny = 0,645, Iyp =11 A, Up =144 B, Mo =
56 H-m, J=0,02x2 0.
3.4.4. Dnekmpoogueamenu mopMO308 MEXAHUIMA NEPeOBUINCEHU KPAHA — ACUHXPOHHbIE C KOPOMKO3AMKHY-
muim pomopom muna MTKF 011-6, Py = 1,4 xBm, nyg = 875 06/mun, Iyc = 5,2 A, cospy = 0,66, ny = 0,615,
My =41 H-t, Mp=41 H -y, In= 154, 7 = 0,02 k2 -m" .
3.4.5. Dnekmpoosuecamensb mopmosa NOOveéMa 2py3a — ACUHXPOHHbIU C KOPOMKO3ZAMKHYMbIM POMOPOM MUNA
MTKF 011-6.
3.5. Pesicum pabomvl — nosmopro-kpamxospemernuvill, [1B = 40 %.
3.6. Buosi 3awumul 31eKmMpoOnpu8o0a — MAaKCUMAIbHO-MOKO8ASA, HYJIe8ds, KOHEUHAs 3auWuma (8 couemanuu ¢
KOHEUHbLMU GbIKTIOUAMEeNIMU) U HYe6dst OIOKUPOBKA.
3.7. Oxpysicarowas cpeda — HOPMATbHAS.
3.8. Cucmema ynpasnenus — Ky1auKo8blli KOHMPOJLIEp.
3.9. Jluanason pe2yiuposanust CKOpocmu Huxice HOMUHaIbHou 2,5: 1.
4. Cooeprcanue noacHumenbHOU 3ANUCKU.
4.1. Bseoerue.
4.2. Texnonozuyeckoe HA3HAYEHUE NPOMbBIUAEHHOU YCMAHOBKYU (MeXAHU3MA), KpAmKoe ONucaHue eé KOHCmpyK-
Yuu, KUHeMAmMU4eCcKoU cxembl U PeXcumMa pabomal.
4.3. Tpebosanus, npedvsgniemvie K INSKMPONPUGoy, cxeme YnpagneHuss u 3aujumol.
4.4. IIpunyunuanvras 31eKMpUiecKas cxema 31eKmponpusood YyCmaHo8Ku.
4.5. Boibop snekmpuieckux annapamos KOMMYmayuu, ynpasieHus u 3auunbsl 31eKmponpueood.
4.6. 3axnouenue.
4.7. Jlumepamypa.
5. Illepeuens zpaghuueckozo mamepuana: odowuii 8U0 K03108020 KPAHA 8 KPIOKOBOM UCHOIHEHUU C PACHON0HCe-
HUeM 371eKmpoobopyO008aHust, NPUHYUNUATLHASL DNEKMPUUECKAST CXeMA DNeKMPONpUeooa (IneKmpoooopyoosa-
HUS), cheyudurayus Ha dNeKmpuiecKue annapamol.

Pyrxosooumenv pabomsi B.C. Kocvipuxun
KaHO. MexH. HAYK, OOYeHm (noonuce, oama)
3adanue npunsi K UCNOIHEHUIO “ 7 20 e

(noonucw) (oama)
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4.1 Daexkrponpusoja kpana KJIKK-10

Koznossie kpanbl Tuna KJIKK rpy3onoasemuocTteio 10 T npegHa3sHayeHbl IS IepeMe-
HICHUSI KOHTEUHEPOB, TAKEIOBECHBIX U HABAJIOYHBIX I'PY30B HA IPy30BbIX JBOPAX
KEJIE3HBIX J0POT.

Oo6opynoBanne kpana KJIKK-10 cmoHTHpOBaHO B OCHOBHOM B TTKaax 3aBOJACKON
coopku. llIkadw! yrpaBieHnss MOCTOM U TPY30BOM TEJICKKON HaXOISTCS HA CIIEIAAITh-
HOM IMJIOMIAJKe HaJ KaOMHOM MaIlMHUCTAa BMECTE C SIIMKAaMHU CONPOTUBICHUM. J1is
oOcmyxuBaHus MKada ¢ IOMAIKA KaOMHBI YCTAHOBIICHA CTICIIHAIbHAS Tajepest C JTI0-
KOM, 3aMbIKa€MbIM KOHIIEBBIM BBIKIIFOUATEIIEM.

daekTpoodopyaoBanmne KpaHa. [[puHiunuansHas s5exkTpuueckas cxema kpana KJIKK-
10 na nanpspxenue 380 B, 50 I'u npuBenena Ha puc 11.

Hanpspkenue nuraronieil ceTu 0T TOKOChEMHHUKA YEPE3 pa3beIMHUTEND S, pese Makcu-
MasibHOrO Toka KA1, KA2, KA3 noaBoAUTCS K HEMOABUXKHBIM KOHTAKTaM KOHTAKTOpa
KM1, IlepeuncnenHas annapatypa pa3MelleHa B pacpeaesuTeIbHOM Kady, KoTo-
pBIif YCTaHOBJIEH B KaOMHE YIPaBICHUS KPAHOM.

[Tpu BriroueHnu kHonku SB1 "BiimtodueHo" HanpsKeHUE MUTAKOIIECH e OAaeTCs Ha
karymky koHtakropa KM1 no nenu: nposox 10 yepe3 BeikimrouaTens SQ6 — nposox 03
yepe3 3aMbIKatonnil KOHTakT KHOnkH 5\SB1 "Otkimoueno" - nposox 04 uepe3 3aMbl-
Karolure KOHTakThl KHOMKK SB1 "Bkitoueno" — npoBoj 05 yepe3 3aMbIKaroue KOH-
TakThl MakcuMmanbHbIX pene KA1, KA2, KA3. Kontaktop KM1, Bkirouasich, 3aMbIKa-
€T CBOM KOHTAKTHI B CHJIOBOM II€TIH, O0ecIieunBas mojgavdy HampspKeHUsT BO Bce pabodne
e KpaHa, U OJTHOBPEMEHHO 3aMbIKaeT CBOM KOHTAKT BcrioMoraTtesbHoi nenu KM,
myHTUpyronui kHonky "Bximodeno". Kontakrop KM1 Oyaet ynep>KuBaThCs BO BKIIO-
YEHHOM TOJIOKEHUHU MPH BKJIIOUECHHBIX pelie MakcuMasibHOTo Toka KA1, KA2, KA3.
[Ipu 6oapIIMX Neperpy3kax, MPEBbIIIAIONINX YCTAHOBICHHYIO MOITHOCTh KpaHa B 2,5
pasa, WK NMPU KOPOTKUX 3aMBIKAHUAX B AJIEKTPUUECKOM cXeMe KpaHa cpadaThiBaloOT pe-
ne makcuManbHOTo Toka KA1, KA2, KA3. IIpu cpabaThIBaHUM KaXKJI0€ U3 ITUX peJle
Pa3MBbIKAaeT CBOM BCIIOMOTaTENbHBIN KOHTAKT B LIeNH KaTyliku KoHTakTtopa KM1. Kon-
takTop KM1 BBIKIIFOUAaETCS, CHUMas HAIPSHKEHHE C ONEPATUBHBIX LIETIEN KpaHa.

[Tpu momoru KOHEYHOTO BBIKITFOYATeNst SQO6 OCYIIECTBISETCS 3anTa 00CTyKUBAIOIIE-
ro mepcoHasa OT MOTAaJaHus MO HAPSDKEHUE CETH MPU BbIxoje Ha depmy kpana. Ko-
HEYHBIH BBIKITIOYaTeNnb SQO6 ONOKHUpPYET JIOK, 3aKPBIBAIOIIMN BBIXO]] HA TUIOMAAKY GepMBI KpaHa.
[Ipu moabeMe Tr0Ka KOHEUHBIH BBIKITFOUATENb CpadaThiBaeT M Pa3MBIKAET CBOM KOHTAKT B IIENH Ka-
Tywky kontakropa KM1, BenenctBue yero kontakrop KM1 BbIkItoyaeTcs u CHUMAeT Hampsike-
HHUE CO BCEX ONEpaTUBHBIX Lenel kpaHa. [loBropHoe BKitoueHue konTakropa KM1 npu cpada-
ThIBaHUU pesie MakcuManbHoro Toka KA1, KA2, KA3 unu KoHEUHOTO BBIKJIIOYATENS BO3-
MOHO TOJIBKO MPH 3aKPbITOM JIFOKE M IIPU HAXKATUH HA MYJIbTE YIPABIECHUS KHOMKH "'BKitoueHo"
KHOIOYHOTO 1octa "[aBHbII BHIKIIOYATEND .

HanpsbkeHue nuraromeii ceTd KpaHa KOHTPOJIUPYETCS M0 MOKa3aHUIO0 BOJIBTMETPA EPEMEHHOTO
Toka PV1, ycTaHOBIEHHOTO HA MyJbTE YIPABICHHUS.

IlepenBusKeHHe KpaHa OCYLIECTBISAETCS C MOMOLIBIO YETHIPEX IeKTpoaBurateneii M1-M4 tuna
MT-211-6 momnoctsto 7,5 kBT npu I1B = 25%. Bce uethipe aexTpogBurarenis yupasistoTcs oji-
HUM KOMaHJOKOHTPOJUIEpOoM SA3, yCTaHOBIEHHBIM B KaOWHE yIpaBieHus KpaHoM. Best KoMMyTH-
pyromias ammaparypa, 00CIyKUBaIOIas YIEKTPOBUTATENH MIPH TIEPESABMKEHAH KPaHa, CMOHTHPO-
BaHa B pacTpeIeUTeILHOM IKady, KOTOPBIi YCTAHOBJIEH HA KabuHe MamuHucTa. HanpsokeHue B
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pabouue 1eny pacnpeAenuTeNbHoro mKada nojaercs BKIYeHHeM pyOuIbHIKoB S2 u S3, Ko-
TOpBIE Pa3MEIIEHbl B pacipeeIuTeNIbHOM mKady.

BxiouenueM pyouipHiKa S2 pabouee HaNpsHKEHKUE Yepe3 KaTyLIKU pelie MaKCUMAalIbHOTO TOKa
KA4, KAS, KA6, KA7, pene narpy3ku KV1 u KV2 noasoantcs K HeNOABUKHBIM KOHTAKTaM KOH-
takTopoB KM6, KM§, KM9, KM7. C ux nomouibto 0CyliecTBISETCS BKIIOYEHHUE, BHIKIIOUECHHUE U
PEBEPCUPOBAHUE JIEKTPOABHUIATENEH. 3alUTa OT NEPErPY30K U KOPOTKUX 3aMBIKAHUI 3EKTPO/IBH-
rarenedl M1 u M2, ycTaHOBJIEHHBIX HA TIEPEHUX TEIEKKAX KpaHa, TPOU3BOAUTCS pejie MaKCHU-
manbHOro Toka KA4 u KAS, 3amura nenu snexrpoasurareneii M3 u M4, ycTaHOBJIEHHBIX Ha 331
HUX TEJNEKKaX KpaHa, - TOkoBbIMU pesie KA6 u KAT. J{nst koHTposs 32 Harpy3Koi 3JIEeKTpOBUTaTE-
neit M1 u M2 umeercs pene Harpys3ku KV1, a anekrponsurareneit M3, M4 - pene Harpy3ku
KV2. Pene narpysku peryaupyerca Ha Tok 60 A, 4to B 1,5 pa3a npeBblacT HOMUHAIbHBIN
TOK J1t000H Mapbl 31EKTpoABUTATENEH MepeBUKEHHS KPaHa.

Kownraktsl pene Harpy3ku KV1 BkitoueHs! B Lienb BTATUBAOLIEH KaTyIIki KoHTakTopa KM7,
YIPABISIOIIET0 BKIKOUEHHEM dleKTpoaBurareneii M3 u M4 mpu qBrKEeHNH KpaHa BIEPE.
Kontaktsl pene Harpy3ku KV2 BkioueHsl B 1enb kaTyumku kontakropa KM8, ynpasnstomero
BKJIFOUEHMEM dnekTpoasurareneid M1 u M2 npu ABMKeHNH KpaHa Ha3al.

[IpuBenennas komOuHanus cs3u peie Harpysku KVI, KV2 u kontakropoB KM8 u KM7 nozBosns-
€T aBTOMATUYECKH BKIIFOYATh U BBIKIIIOYATh 3aJHIOKO (110 XOAY ABMXKEHUS KpaHa) Mapy 3JIEeKTpo-
JIBUTaTENeH Py ABIKEHUH KpaHa B II00y1o cTopoHy. Takum o0pa3om, anekTpudeckas cxema
YIPABJIEHUS NEKTPOJIBUTaTEIIMU KpaHa BBIIIOJIHEHA TAaK, YTO MIPU JBMKEHUU KPaHa AJIEKTPO-
JIBUTaTeIH MEPETHUX BEAYLIHMX OMOP OKA3bIBAKOTCSA BKIFOYEHHBIMH TIOCTOSIHHO, & HJIEKTPOABUTa-
TEJH ABYX BEAOMBIX OMOP MOAKIIOYAIOTCS B pabOTY TOJIBKO B TOM CJIydae, €CJd BeAyILIUe 3MeK-
TPOJIBUIaTENN NEPErpyKensl B 1,5 pasa.

HyneBast 3ammra v 3a11MTa 31EKTPOABUIaTe e NepeIBIKEHNS KpPaHa OT MEPETPY30K U KOPOTKHX
3aMbIKaHUI OCYLIECTBISIOTCS KOMOMHAIMEH KOHTAKTOB MpoMexyTouHoro perne KA12 u pene
KA4, KAS, KA6, KA7. B uens karymku npoMesxyTounoro pene KA12 BKIr0OYeHbI KOHTAKTBI
pene KA4, KAS, KA6, KAT.

Ha nyneBoii no3unuu kKoMaHI0KOHTposuiepa SA3 karymika npomexyrounoro pene KA12 nomyyaer
nutanue 1o uenu: npoBoa 010 — 3aMKHYTBIN KOHTAaKT KOMaHAOKOHTpoJuiepa — mpoBoa 013 —
Jiaiee 4epe3 3aMbIKAIOIHMe KOHTAKThI pelie MaKCUMalbHOro Toka 1 poBos 037. Bo3OyauBmmcy,
pene KA 12 3ambikaet koHTakThl B Lienu npoojos 010, 013, 018, 019, 020, 021, 025, 026,, noa-
rOTaBIKBas K paboTe HeNu yIpaBIeHHS IEKTPOIBUTATENAMH EPEABIKEHIS KpaHa.
JlanbHenmuil nporuecc ynpasiaeHus NEPEABUKEHUEM KpaHa OCYLIECTBISETCA OT KOMaHIOKPH-
tpouiepa SA3. TIpu ycTaHOBKE pyKOSATKH KOMaHIOKOHTpoiiepa SA3 Ha MepByIo MO3ULHUIO MO-
noxenus "Brnepen" no uenu: nposon 010 uepes 3aMKHYThle KOHTAKThl KOMaHJOKOHTPOJLIEpa —
npoBox 018 uepe3 BcmoMorarenbHbli KOHTAKT KOHTakTopa KM6 — mpoBoj 019 yepe3 3amMkHY-
ThII KOHTAKT poMekyTouHoro pene KA 12 katymka npomexyrounoro pene KA13 nonydut mu-
TaHHE OJTHOBPEMEHHO Y€pPe3 BTOPOM 3aMKHYBILIHUICA KOHTAKT KOMaHAOKOHTpoIiepa, nposox 020,
4yepe3 3aMKHYThIA KOHTaKT KOHEYHOro BbIKitoyarend SQ2, mpoBog 021, KOHTAKT MPOMEXYTOY-
Horo pene KA 12, yepe3 BcriomoratenbHblii KOHTakT KoHTakTopa KM9. Katyiika koHTakTopa
KM6 nony4aer nuranue. Bo3oyausmucs, pene KA13 u kontakrop KM6 BkirouarTcs, pene
KA13 Bkmrouaer anekrpoasuratenn M7, M8, M9, M10 ruaporonkaresneir Topmo3o. [Tocne pac-
TOpMaxuBaHUs KOHTakTop KM6 mojkiitoyaer B ceTh 3EKTPOABUIaTENN NepeJBIKeHHs KpaHa M1
u M2.

[Ipu mycke u pasrone >exrpoasurareneit M1 u M2 norpebisemblii Tok B 2,5 pa3a 0obiie HOMHU-
HAJIBHOTO, TO3TOMY pesie Harpy3ku KV 1 cpabaTeiBaeT 1 3aMBIKaeT CBOM KOHTAKT B IIETH KaTYIIKH
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KM?7. Bo36yauBiiuch, kontaktop KM7 moakitodaet K cetu »aekTpoasuraten M3 u M4 kpana.
Kontakrop KM7 ynepxuBaercs BO BKIFOUYEHHOM MOJ0KEHUH IO TEX MO, TOKA HArpy3ka Ha
snektpoasurarenu M1 u M2 He cHuzurcd 10 3HaueHus 1,4 HomuHanbHOU. Torna pesne Harpys3ku
KVI oTkntounTes 1 pa3oMKHET CBOM KOHTAKT B 1IeTH KaTylku KoHTakTopa KM7. KonTtaktop
KM7 BKJIIOYUTCA U OTKIFOYUT OT MUTAIOIIEH CETH deKTpoaBuraten M3 u M4,

[Ipu nBHKEHUM KpaHa BIEPE]l CKOPOCTh €r0 YBEJIUUYUBAETCS MOCIEA0BATEIbHBIM IEpe-
BOJIOM PYKOSITKM KOMaHJIOKOHTpoJuiepa SA3 ¢ IepBOil Ha MATYIO MO3UIIMIO 33 CYET I0-
CJIEI0BATEJIBbHOTO BKIIFOUEHHSI ITyCKOBBIX PE3UCTOPOB B LEISIX POTOPOB BCEX YETHIPEX
AIEKTPOABUTATENICH MepeaBUKEHUS.

JIBr>xeHue KpaHa B. OOpaTHOM HaIlpaBJIEHUH OCYIIECTBIISETCS IEPEBOIOM PYKOSITKU
KOMaHJIOKOHTpoJuiepa SA3 ¢ HyJeBoi Ha nsaTyro no3unuto "Hazan". Ha nepBoii no3unmu
npu 3ToM 1o nposoay 010 yepes 3ambikarone KOHTakThl KOHTakTopa KM9 n koHTak-
ThI IpoMexyTOYHOTO pesie KA12 mo npooay 019 HanpsixkeHue moctynaer Ha Ka-
TYHIKY nmpomexxyTouHoro pene KA13, kotopoe, cpaboTaB, MOJKIIOYUT HA CETh JJICK-
tpoasurarenu M9, M10, M7, M8 ruaportosnkareneid. B pe3ynbraTe Bce YeThIpe TOpMO3a
nepeaBKeHHs KpaHa OyAyT OTHYIIEHBI.

OnHoBpemeHHO 1o rpoBoAy 010 uepe3 3aMKHYTBIN KOHTAaKT KOMaHIOKOHTPOJUIEPA, 110
npoBoty 025 yepe3 3aMKHYThI KOHTAKT KOHEYHOT0 BbIKIt0UarTesns SQ2, mo npoBoay
026 yepe3 3aMKHYTBII KOHTAKT IpoMekyTouHoro pene KA12, no nposoay 027 yepes
BCIIOMOTaTeNIbHBIM KOHTAKT KoHTakTopa KM6, no npoBoy 028 uepe3 BcnoMorarebHbII
KOHTaKT KoHTakTopa KM7 HanpsbkeHHre NoCTynuT Ha Karymky koHtaktopa KM9, a on
MOJKJIFOUMT K CETH 3JiekTpoaBurarenn M3 u M4.B pesynbraTe KpaH OpUIET B JIBHKE-
Hue. Ecnu Harpyska Ha a5ektpojaBuraresne OyaeT mpeBsiaTh B 1,5 pasa HOMUHANBHYIO,
BKJIIOUUTCS pelie Harpy3ku KV2.

BxnrouuBmuce, peine KV2 3aMKHET cBOU BCIIOMOTaTEIbHBIA KOHTAKT B LIENU KaTyll-
ku koHTakTopa KM8. Benencreue atoro kontakrop KM8 BKIIOUMTCS U TOAKIIOYUT B
ceTh anekTpoaBuratenu M1 u M2, kotopbie Oy1yT ocTaBaThCs BKIOUEHHBIMU JI0 TEX
nop, MoKa Harpy3ka Ha snekrpoasuraten M3 u M4 cauzures 1o 1,4 HomunansHOM. [Ipu
CHIDKEHMM Harpy3ku, pesie KV2 otkimtountcs u BKIOYUT KOHTakTOp KMS, KoTOpHIi
OTKJIFOUUT OT CETH 3eKkTpoasurareau M1 u M2. JlanpHeliiee nepeBukeHue KpaHa
OyIeT OCYIIECTBIATRLCS ANEKTpoaABUTATESIMU M3 1 M4, KoTOphIe NTPU ABMKCHUHU KpaHa
SIBJISIFOTCS] BEIYILIUMH.

B cBsi3u ¢ TeM, 4TO npu NepeaBUKEHUH KpaHa B JII00YI0 U3 ABYX CTOPOH MOCTOSTHHO pa-
6otaromtas napa snexrpoasurareneiit M1 u M2 unu M3 u M4 neperpy-xaercst IpoTHB
HOMMHAJIBHOM B 2,5—3 pa3a, TO NPaKTUYECKN HAYaJIO NEPEIBHKEHUS KPAaHA IIPOUCXOAUT
npu paboTe BCEX YETHIPEX DIEKTPOIBUTATENICH.

[Tpu Brimrouenun kaxjaoro peine KA4, KAS, KA6 u KA7 na n1000# 1o3uiiuu KoMaH10-
KOHTPOJIJIEPA PA3MBIKAETCS KOHTAKT OJJHOTO U3 3TUX PEJIE€ U Pa3pbhIBACT LIENb MUTAHUS
KaTymku npomexxytounoro pene KA12. OrkinrounBimucs, peae KA12 pasMmbikaeT cBoH,
KOHTaKThI B 1lenu KaTymku KA13 u B nenu karymek kKoHTaktopoB KM6—KM9.
[IpuBoaHbie anekTpoaBuratenu M1-M4 oTkiro4aroTCs OT CETH, U KpaH 3aTOPMaKUBa-
etcs. BenencrBue Toro uro koHTakT pene KA12 B nenu nposooB 010-013 takxke Oyner
Pa30MKHYT, BOCCTAHOBJIEHHE BCEH CUCTEMBI YIIPABIEHUS 3JIEKTPOBUIATEIISIMU TTEpe-
JIBUKEHUSI KpaHa CTSIHET BO3MOXHBIM TOJIBKO MOCJIE TOTO, KaK PYKOSITKa KOMaHJOKOH-
Tposiepa SA2 Oynert mocraBieHa B HyjleBoe nosoxenue. [loBTopHo kpaH myckaeTcs
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NOCJIENOBATENBHBIM, C BBIIEPKKON BPEMEHU, IEPEBOJOM PYKOSITKA KOMaHAOKOHTPOJI-
Jepa Ha ero pabouue MO3UIIUY.

OrpanunyeHue nepeaBH/KEHUs KPAHA 3alHMIIACTCS KOHEYHBIMU BBIKITFO-4aTensiMu SQ?2,
UMEIOIIMMH JIBE Mapbl TOCTOSTHHO 3AMKHYTBIX KOHTAKTOB. Pa3MbIKaeTCsa OHU OOYEPETHO
IIOBOPOTOM B Ty WJIM IPYT'YIO CTOPOHY BEPTUKAIBHO PACHOI0KEHHOIO ppryara. [Ipu Haxa-
TUM KpaHa Ha pblyar KOHEYHOIO BBIKIKOYATEIS OCIEAHUI pa3MbIKAaET CBOM KOHTAKT B
LENY MUTaHus KaTylky KoHTaktopa KM6. Otkimtouasch, kontakrop KM6 oTkimrouaer
AIIEKTPOABUraTENM NepeaABKeHUs KpaHa M1 u M2 u pa3MbIKaeT BCIOMOIaTENIbHbIN KOH-
TaKT B IeNH nuTaHus katymku pene KA13, koTopoe oTKIIOUaeT 31€KTpOoABUraTenu THI-
poTtoskarenell TopMo30B KpaHa. [lociie 3Toro ABM>XKeHUE KpaHa BO3MOKHO TOJIBKO B 00-
paTHOM HamnpaBieHUU. J[JIs1 3TOro pyKoATKY KOMaHIOKOHTposuiepa S43 CTaBsT B HYJIEBOE
MOJIOKEHHUE M 3aTEM TUIaBHO MEPEBOJIAT Ha MEPBYIO0 pabouyro MO3UIMIO B nosioxkenue "Ha-
3an'".

IHoabeM U onmycKkaHue rpy30BOro KPOKa BBINOJIHSAIOTCS KPAHOBBIM JJIEKTPOIBUTATEIIEM
MS5 ¢ dazubim poropom tuna MTB-412-8. Dnexrpoasurareias M5 yrpaBiseTcss KOMaH-
JIOKOHTpoJuiepoM SA1, ycTaHOBJIEHHBIM B KaOuHe yripaBiieHus. Bes kommyTupytolas ar-
napatypa, 0OCIIy>KHUBaIOIIasl 3JIEKTPOIBUTaTelb TPY30BOTr0 KPIOKa, CMOHTHPOBAaHA B pac-
NpEeTUTENHFHOM 1IKa(y, KOTOPBII YCTaHOBIIEH B KAOWHE COBMECTHO C KOMMYTHPYIOIIEH
anmnaparypoii, 00CITyKHBarOIIEHN AIEKTPOIBUTATEND NEPEABUKEHUS TEIECKKH.

Harnpsoxkenue nuTaromei ceTy NoABOJUTCS K HETTOABUKHBIM KOHTAKTaM KOHTaKTOPOB
KM14, KM 15, KM20, KM21 BeiktouareneMm pa3beAUHUTENSL S3 Yepe3 KaTyIIKU peie
KAS, KA9, KA10, KAT11l. IIpu noMouu KOHTaKTOB KOHTakTOpoB- KM 14, KM15, KM20,
KM21 BKitOUarOTCS, BBIKJIFOUAKOTCS U PEBEPCUPYIOTCA IIEKTPOABUTATENH MTOIbEMA H T1e-
PEABUKEHUS TEJICHKKH.

Lens nuTaHMs AIIEKTPOJABUTATENS MOABbEMA Ipy3a MS 3amuminaercs oT neperpy3okK U KOpoT-
kux 3aMmbikaHui 1ByMs pene KA8 u KA9 ¢ ycTaHOBKOM Ha ABYKpPATHBIN MyCKOBOM TOK,
[P TOBBILLIEHUH KOTOPOTO AJIEKTPOABUTATENIb MS OTKIIIOYAETCS OT MUTAOIIEN CETU U
IpPY30BOM KPIOK CTAHOBHUTCSI HA TOPMO3, TAK KAaK JIEKTPOJIBUTATENb TUAPOTOIKATENS
M11 o6ectounBaercs. [l BOcCTaHOBIIEHUS LIETIM YIIPABICHUS AJIEKTPOIBUTATENIEM U TIO/I-
TOTOBKH €r0 K CIIEIYIOLIEMY 3aIyCKy PYKOSTKY KOMaHAOKOHTposuiepa SA1 cTaBAT B HY-
neBoe nonoxkenue. [locie aToro cHoBa HaOMpParOT paboUKe MOZUIIUHL.

['py30Bas Tenexka nepeBUraeTcs KpaHOBBIM AIeKTpoaBUraTesnieM M6 ¢ ¢a3HbIM poTo-
pom tuna MT-012-6. Dnektpoasurarens M6 ynpasiisieTcs OT KOMaHAOKOHTPOJIIEPA
SA2. KommyTtupyromas annaparypa, 00CIy >KHBaroIas MeKTpoABUrarens M6, pa3melte-
Ha B pacrpeIeIUTEeIbHOM IIKa(dy COBMECTHO C KOMMYTHUPYIOIIEH anmapaTypoi, 00CTyKu-
BaIOILEHN 3JIEKTPOABUIATENb OIbEMA Ipy3a. J[J1s1 3a1MThl MUTAIOIIENH HENH 3JIEKTPOIBHUIa-
TEJISL U CaMOT0 3JIeKTpoaBHUTaTess M6 oT neperpy3ok U KOpOTKHUX 3aMbIKaHUM B CHIIO-
BYIO 1ienb BKIIIOUeHbI Ba pesie KA10 u KA1l ¢ ycraBkoit Ha Tok cpabateiBanus 20 A,
IPEBBIIAOIIEH TOK 3JIEKTPOJABUTATENS IOUTH B 3pasa.

[TocTpoenue u paboTa 11enu yrpaBiaeHUs AIEKTPOJIBUTATEIEM MEPEIBU-KEHHS TEJICKKH
aHAJIOTUYHBI PACCMOTPEHHOMY.

X0 rpy30BO# TENEKKHA OTPAHUYMBAETCSA C TOMOIIBIO IBYX KOHEUHBIX BBIKJIIOUATEIICH
SQA4. ITpu Hae3e TeeKKHU Ha 000 U3 YKa3aHHBIX BBIKJIIOYATEIEH pa3MbIKaeTCs €ro
3aMBIKAIOIIMI KOHTAKT B LIEMH KaTYIIKKU MpoMexyTouHoro peie KA26. 3to npuBoaur k
OTKJIIOYEHHUIO IEKTpoABUraresss M6 u TopMo3HOro snekrpomMarauta YB1 or ceTu u ocTaHOB-
Ka rpy30BOM TenekKu. [lepeqBuxkeHne rpy30Bo TEIEKKH B ITOM CIy4ae BO3MOKHO TOJIBKO
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OT KOMaHJOKOHTPOJUIEPA C IPEJBAPUTENBHON YCTAHOBKOM €r0 PYKOSTKH B HYJIEBOE IOJIOKE-
HHUE U TOCAEAYIONMM HA00pOoM paboumX MO3UIIMIA B HAMIPaBIEHUH, 00PaTHOM MEPBOHAYAIBHOMY
JIBUKEHUIO TETIEKKH.

HanpsokeHne Ha 3IeKTpOABUTATENb TPY30BOr0 Kproka M5 U 31eKTpoaBUraTenb nepeBHKEHNS
rpy30Boi Tenexku M6 nogaercs mo rudkomMy kabesro.

Koneunslii BbikiI04aTe b SQ7 CIyKUT AJs 3aIIUTHL 00CTYKUBAIOLIET0 EPCOHAIA OT Momnaja-
HUS TI0]] HaNpshKEHHE BTOPUYHOM 00MOTKH TpaHcdopmaTopa, kotopoe pasHo 127 B. [1pu Beixo-
Jie Ha TUIOMAAKY Wiu hepMy KpaHa JuIa, 00CTyKUBAIOIIETO M OCMATPUBAIONIETO KPaH, HE00X0-
JIIMO OTKPBITH JIOK. [Ipy OTKPBITHH JI0OKa KOHEYHbIH BbIKI0YaTenb SQ7 cpabaTbiBaeTt u
Pa3MBIKAeT CBOM KOHTAKT B LIEMH KATYIIKH IPOMEKYTOYHOTO pee. OTKIII0YasACh, Pese OTKI0YAET
BTOpPHUYHbIE 0OMOTKH TpaHcdopmaropa oT mpoxkekTopoB. TpancdhopMarop OCBELIEHUS 3alHIIaA-
€TCsl OT NMEPErPY30K M KOPOTKHMX 3aMBIKAHUI C OMOILBIO MJIaBKUX npepoxpanutenein FUG.

B cBs3u ¢ mpuMeHeHnEeM 0eCKOJIbIIOBOTO TOKOChEMHUKA OrpaHUYEHHE TOBOPOTAa KpaHa B
npenenax AByx 000potoB (20°) mpou3BOAUTCS KOHEUHBIMHU BhIKIIOUaTeIIMu SQ4 u SQS5B nemnsax
KaTylIeK KOHTaKTOPOB.

Ha kpane ycranoBneHsl Tpu mpoxekTopa: oauH EL2 — Ha orosnoBke ctpensl 1 jBa EL4 u EL3 —
Ha arorepax xon0Boit pambl. Kpome Toro, Ha kabuHe ycTaHoBieHa oBopoTHas dapa ELS,
yrpaBisieMas MaIMHUCTOM U3 OOKOBOTO OKHA. BkiroueHue mpoxeKTopoB U (apbl TPOU3BOAUT-
sl MaKeTHBIMHU BBIKIOUaTensamu Q2, Q3, Q5 Ha mure oCBEIEHMS.

Jlns ocBeweHns kaOuHbl yctaHoBieH cBeTIbHUK EL1. 3ByKkoBas cupena HA Bkirouaercs neja-
net0 SB14 B kabune. OTomsenne kKaOUHBI IPOM3BOAUTCS HarpeBatenbHbIM mprbopoM EK, Bkito-
4aeMbIM MAKETHHIM BbIKIItouaTeseM Q4.

[Tutanue apel, 3ByKOBOIl CUPEHBI M PEMOHTHOTO OCBEIIEHUS TPOU3BOAUTCS HanpshkeHueM 12 B
oT Tpancopmatopa TV 1, ycTaHOBIEHHOr0 Ha MaHeNN OAIIEHHOTO KpaHa.

[TonkpaHoBasd MoIaKa OCBEMAETCS MIECThI0 mpoxkekTopamu 113C-35 ¢ naMnamMu MOIIHOCTBEO
300 Bt kaxnas. [IpoxxekTopsl ycTaHOBIICHBI HAa BepxHel (epme kpaHa. Pabouee HanmpsixeHue
127 B. Hanpsxenue nogaetcst oT HoHKWXkaromero Tpancopmaropa tuna TC-2,5/0,5 (¢ Bozay-
HBIM OXJIaXkJIeHueM) MoIHocThIo 2,5 kBT, 380 B, a Hanpsikenue 12 B nopaercs Ha nammy EL2
OCBEIEHUS KaOUHBI yITPABJICHUS U LITENCENbHBIE PO3ETKU aBAPUUHOIO OCBELICHUS.
TpancdopmaTop BKIHOUAETCS B CETh U BBIKIIOYAETCS U3 CETH IIOBOPOTOM PYKOSTKU MAKETHOTO
BbIKIFOUaTens Q2, KOTOPBII pacloioKeH Ha IMyabTe yrnpasiaeHus. O BKIIOUYEHHOM MOJ0KEHUN
tpancopmaropa TV1 curHanusupyer Ha myJbpTe yrpasieHus kpactas sammnouka HL1. [lpu
BKJItoYeHHN Q1 BKIFOYAIOTCA BCE LIECTh MPOKEKTOPOB KpaHa. Llens oceemenus 12 B nuraercs
OT CIeNHUAaIbHOI 100aBOYHOM 0OMOTKHU TpaHCHOPMATOPa, a 3aIIUIIAETCS OT MEPErPy30K U KOPOT-
KUX 3aMBIKaHUI € TIOMOLIbIO MIaBKkuX npenoxpanuteneid FU3. Ocpenienne kaOMHbI BKIIOYAETCS
¥ BBIKJTIOUAETCS BhIKII0UaTeneM Q3, ycTaHOBIEHHBIM B KaOMHE yIpPaBJICHUS.

B kauecTBe 3ByKOBOI'O CUTHajIa Ha KPAHE UCTIOJIb3YETCS AJeKTpudecKui rynok ['TIP Ha
127 B nepemeHHOro TOKa 06€3 mpephIBaTesl. 3BYKOBOW CUTHAN BKJIFOYAETCS TIEPE]T KaK-
IbIM TPOTaHUEM KpaHa.

Kabuna kpana oborpeBaercs anektpudeckoit meusto EK1 momnocteio 1500 Br, Ha-
npstxeHreM 380 B. [leub BKITOUaeTCs M BBIKIIFOYAETCSA aBTOMATHYECKUM NIEPEKITIOYATE-
aeMm QF1 tuna AII-25-3M c 35ieKTpOMarHuTHEIM pac-uienurteneM. [Ipu neperpyske neuun
WJIM KOPOTKOM 3aMBIKaHHH 3JIEKTPOMArHUTHBIN BBIKIIIOUATENh CpabaThIBae€T U aBTOMa-
TUYECKH BBIKIIOYAET NEYb.

[Tutanue x kpany noasoautcs no kademo KPIIT 3x16+1x6 (kabenp ¢ pe3uHoBOM
M30JISLIHEH, IEPEHOCHBIH, C TPeMs KHIAMH cedeHneM 16 MM” i OIHOI ceueHneM 6 MM,
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anmuHOU 50 M. DJIeKTpUYecKre CUIIOBBIE LIETH YIIPABICHHS MEPEIBMKHON KaOMHBI Malllu-
HHCTa ¥ TPY30M0AbEMHON TENEKKH COEIUHSIOTCA C LETSIMH, TPOJIOKEHHBIMU IO METaJ-
JOKOHCTPYKLHMSAM KpaHa Mpy MOMOIIHU ITy4YKa THOKUX MPOBOIOB, COCTOSALINX U3 He-
CKOJIBKUX Kabeneil. DTU mydKku MpoBOJ0B Yepe3 4—>5 M 00MaThIBaIOT JICHTOH, 38KUMAIOT
HIeKaMH KaOeJbHBIX POJIMKOB M MPU HEOOXOAUMOCTHU JAOMOIHUTENIBHO CKPEIUISIOT CKO-
6amu. Konupbl kabeneit 3aBoJsAT B KaOUHY U MPUCOEIUHSIIOT B COOTBETCTBUH C MOHTAX-
HOM CXEMOM.

Ha xpoHiTeitHe Tene:Kku KaOWHbI YCTaHABJIMBAETCS KOHEUHBIH BBIKIIIOUATEIb, OTPaHu-
YUBAIOIINNA ABMKEHUE TeNeKKH. KoHeuHble BBIKITIOYATEN YCTaHABIMBAIOTCS TaK)Ke Ha
KOHCOJISIX U omopax KpaHa. Ha MocTy kpaHa pa3MenaroTcs mecTh NpoKeKTOPOB, U K HUM
MOJBOJIATCS MMPOBOAA OT HAOOPa 3aKMMOB KECTKOM OMOPHI U psifia 3aKUMOB HIKada.
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ANIEKTpoABUraTenb noabeMa rpysa MTB-412-8, 22 kBt; M6 - anekrpoaBuratens nepe-
nBrokeHus tenexxkku MT-012-6., 2,2 kBt; M7-M10 - snekTpoJiBUraTenn 31EKTPOruapo-
tonkatenss AOJI-012-2; M11 - snekTpoaBurarenr TopMosa noabema rpysa TKT-300
sanekrpoMaruutoM MO-300b; 3111 - 3amuTHas naHeab HA BBOJIE IIEiH, B TOM yucie Sl -
pyounsHuk P0-3 Ha 200 A; KA1-KA3 - pene makcumanbHoro toka P3-371, KM1 -
koHtakTop KTB-33, KTB42, 3I12 - peBepcuBHas MaHelb, B TOM 4ucie S2 — pyOUIIbHUK
PO-3 na 100 A; KM6 - KMO9 - kontaktopsl KTB-32JI; KA4—KA7 -pesie MakCUMaabHOTO
toka PD-571 ¢ karymkoit Ha 200 A; KV1, KV2 — pene nanpspkenust PO-571T ¢ katym-
ko Ha 80 A; 3II3 - 3ammuTHas maHenb B ToM 4yucie S3 — B ToMm uucie pyounbHuk PO-3
Ha 100 A; KM14-KM25 -kontaktopsl KTB-32J1; KA8-KAI11 - pene MakcuManbHOrO TO-
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ka PD-571 ¢ karymkoit Ha 15 A; QF1 - Beikmtoyarens aBromatuueckui AlI25-3M;
KM10-KM13 - xontaktopsl KTB-22JI; KA12, KA13 -

npomexytounbie pene OI1-41/60; KA17, KA-26 - nmpomexyrtounsie pene DI1-41/30b;
KAT15, KA16 - npomexytounbie pene DI1-41/60; SQ1 — koHeuHbI# BhIKIIOYATENh; SQ2
— orpaHnuuTelnb nepeasrkenus kpana KY-501; SQ4 — orpannuuresns nepeaBuxXeHus Te-
nexkn BK 211;

SQS5 — orpannunrtens nogrema u cnycka rpysa KVY-503; SQ6 — BeikiroyaTens ABepu
BK 211;

SQ7 — KOHEUHbIN BBIKIFOUATENb BHIKITIOYESHHUS] BTOPUYHON 0OMOTKH TpaHchopmatopa; SA1 -
- KoHTposuiep nepenasuxkenus rpysa KKT-61; SA2 - - koHTposiep nepeBHXKEHUS Tpy-
30BoM Tenexkn KKT-61; SA3 - - koHTposuiep nepeaBuxenus XoaoBbix Tenexek KKT-
62; YBI - topmo3 nepensuxenus tenexku TKT-100 ¢ snexrpomaruutom MO100b;
R1 - pesucrop P-102; R2 - pesucrop nyckoperynmupyrommii HK-1, kar. Ne
2TJH1.750.001.9; R3 - pe3ucrop nyckoperynupyroumii HO-2, kat. Ne 2T]1.754.006.36; R4 -
pesucrop nyckoperynupyrommii HK-1, kat. Ne 2TJ[.750.000.122; RS - pesuctop 11>50;
R6 - pesuctop nmyckoperynupyromuid HO-2, kar. Ne 2T.J[.754.006.35; R7 —pe3ucrop 13-
50; TVI - tpanchopmarop TC-2,5/0,5; Q1 - makeTHwIi BeIKItOUaTens [IB1-10; (Q2 ~
nakeTHbId BeIKmo4aTensb [1B3-25; (Q3 - BeikmogaTens ocBemenus kabunsl [1B2-10;
SB1 - knonka KY-121; SB2 - knonka curnana KY-121; PV1 e-BonasT™MeTp

3-421; EH1 — ob6orpeBatens kabunbl; FUl—FU4 - npegoxpanutenu IiaBKue LENd
ynpasienus [IP-2 Ha 15 A; FUS~ FU7 - npegoxpanurtenu nnaskue [1P-2 Ha 6 u 10 A;
HL1 - curnansnas namna CL[-19; EL1 - npoxextop [I13M-35; EL2 - nnadon ocBeuieHus
KaOWHBI

¢ mamnoit A26; HA - curnan I'TIP na 127 B; XS1-XS3 - mrencensHbie po3eTku P3-
8A; OCTaNIBbHOE - KOHTAKThI

Pucynok 11 - IlpyHuMnuaJbHas cxemMa 3J1eKTPo00OpPy10BaHMS
kpana KJIKK-10
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