oM

PYKOBOLCTBO M0 3KCIIYATALUNU
01.03.042

HA 3JIEKTPOLABUI ATEJIN
ACNHXPOHHbIE TPEXDA3HbIE
KPAHOBBIE CEPVI 5MT A MT
CMELUWATIBHOI 0 NCTOJIHEHNA

[lata BBofa B genctaume: «30» 09 2024
PaspaboTtaHo: 000 «3nkom»






COOAEPXAHUE

1.0MMCaHME M PABOTA . ... iiiiinnnennnnnnnnnnnnnnnnnnnnnnns 3
1.1. HasHaueHue, yCroBUS MPUMEHEHUS . . . . . . . ..ot 3
1.2. TEXHUYECKME OAHHDBIE . . . . . oottt ettt e et e e et e e e e e 4
1.3. YCTPOMCTBO M paboTa . ...t 5

R 1T(e3 3 13 1 VZ= 5 - 111 < 9
2.1. Mepbl BE30MACHOCTM . . . o v v ettt e e e e e 9
2.2. TTOPAOOK YCTAHOBKM . . .« v v vt v ettt e et e e e e e 10
2.3.TlogrotoBKa K paboTe. . .. ... ... 12
2.4, TTOPAOOK PABOTBI .« v ot e et ettt e et 13
2.5. BO3MOXHble HEUCNPABHOCTN N METOAbI UX YCTPAHEHUS . . . . . . . .. 14

3. TeXHUYECKOE OOCITYKMBAHME . . . . o v vttt ettt n e e e nnnnns 16
3.1. TexHu4eckoe oBCNyXMBaHWE SMEKTPOABMraTENEen . ... .. ..o ... 16
3.2. PasbopKa M COOPKA . . . . v oottt et 19

4. TennoBas 3alUNMTA OBUTATEIIECM . . . v v v vt i vt n s sn s ensnnsnnsnnns 20

5. ABUraTerNN C TOPMOSBOM . . . oo i e i e e e e e e e e e eeeannnnannnnnnnns 21

6. [1BUratenun ¢ He3aBUCUMbIM OXJTAKAEHMEM . . . . v o v v v e v v nnennns 30

7. 0BUraTeniMm C 3HKOACPOM . . oot v ie et teaenn s s ennnnneennnnnn 32

8. XPaAHEHME . . . .ot e e e e 32

9. TPAHCMOPTUPOBAHME. .+« v v v vt vt vt n e s s s s nnnnnnsnns 33

10. CBEACHUA OO YTUSIMBALIMM . . . . . .. oo i i i e e e e e e ee e eeeennns 33

11. TapPaHTUM UBFOTOBUTEIIA - - - - - oo iie e i ie e e e eeeeeeeeenennnns 33

MpunoxeHne A (0BA3ATENBHOEG) . ... oottt v i nnnt s nnnnneeennns 34

MpunoxeHne B (00A3ATENBHOG) . .. ...t iiiii ittt it et eeannnnns 35

MpunoxeHne B (CMPABOYHOE) . .. ..ottt ittt it et e eeeeeennnnnn 36

MpunoxeHne I (CAPABOYHOE). . . . . v v v i it i ina e e nnne e nnns 37

™
SV 1



Hactosiwlee PykoBogcTBO MO 3KCniyataummM  JaeT  pekoMeHZauun Mo
TPaHCNOPTMPOBAHUIO,  XPAHEHUKO, MOHTaXy W  3KChfyaTauum  aCUMHXPOHHbIX
TpexdasHbIX KpaHOBbIX aneKkTpoaBuraTenen ¢ KOpOTKO3aMKHYTbIM poTtopom SMTK,
MTK n casHbeim potopom 5MT, MT. SnekTtpogsuratenu, BXxogsawme B JaHHYIO CEPUIO,
MO CBOMM TEXHUYECKMM M rabapuTHbIM XapaKTepucTMKam sIBASKOTCA aHanoramu
anektpogguratenen cepui 4MTF, 4MTKF, 4MTH, 4MTKH, 4MTM, 4MTKM, OMTF,
OMTKF, OMTH, OMTKH, AMTKF, AMTH, AMTKH.

[Buratenu n3rotoeneHsbl B COOTBETCTBUKN C TpeboBaHuammu Hopm MOCT IEC 60034-
1-2014. PykoBOACTBO He pacnpocTpaHdeTcs Ha [ABuratenu, ycTaHaBnvMBaemble
Ha cpeacTBax HA3EMHOro, MOPCKOMO M BO3QYLUHOrO TpaHCMopTa, a Takke Ha
B3pbIBO3aLLMLLEHHbIE ABUratenu. Bce paboTbl MO TpaHCMOPTMPOBAHMIO, XPaHEHMIO,
NOAKMIOYEHNIO, BBOAY B 93KCMyaTtauuio, OOCMAYXXMBAHUKD UM PEMOHTY AOIMKHbI
BbIMOMHATECA  KBaNMUUMPOBAHHbIMKM  crieuyuannctamMm ¢ cobniogeHnem
YCTaHOBIIEHHbIX HOPM M TpeboBaHMN HaACTOAWENn WHCTpyKumn. HecobniogeHune
TpeboBaHWin MHCTPYKUMK, JopaboTka un pa3bopka asuratenen 6e3 cornacoBaHus C
N3roTOBUTENEM MOXET NMPUBECTU K MPEKPaLLEHNIO rapaHTUNHbIX 06513aTenbCTB.

VMcnonb3oBaHue anektpoapuratenen cepuin SMT, MT ans paboTbl OT YacTOTHOro
npeobpasoBartensa ¢ yactoton Hwke 40 My mnm Bbiwe 60 [y 6e3 HesaBMCUMON
BEHTUNSALMN BO3MOXHO TOSbKO NMOCIE MMCbMEHHOTO COrMacoBaHu1s Co cneynanMctTamm
OO0 «3nkom». Okcnnyataumsi anektpogsuratenen cepun 5MT, MT 200-ro
rabapvta u Bbllwe Ana paboTbl OT YacToTHOro npeobpasoBatensa 6e3 yCTaHOBKM
TOKOW30MMPOBAHHOIO MOALUUMHMKA 3anpeLLaeTcs.

B cBs3M c noCcTOsIHHOM paboToM NO COBEPLUEHCTBOBAHMIO ABUraTENEN B KOHCTPYKLMIO
MOryT OblTb BHECEHbI UIBMEHEHMS, HE OTPAXKEHHbIE B JAHHOM U3OaHUN.
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1. OMUCAHUE U PABOTA

1.1. Ha3HauyeHue, ycnoBusi npumeHeHuUsi

OnekTpoaBuratenyM  NpegHasHadeHbl  Ans paboTel B QnEKTponpuBogax
METannypruiyecknx arperaton, NOAbLEMHO-TPAHCMOPTHbIX UM OPYrMX MEeXaHU3MOB BCEX
oTpacnen NPOMbILLIIEHHOCTH.

OnekTpoaBuraTeny 4onyckarT paboTy B MaKpOKIMMATUYECKMX pafioHax C yMEPEHHBIM
KNMMaToM B YCNoBUsX, onpeaensieMbix kateropuen pasmetdeHns 1 no FOCT 15150-69.

PaclumndpoBka ycrnoBHOro o603HaqeHus anekTpoaBuraTenein:

5MT, MT — o6o3Ha4eHne cepuu;

K — ¢ KOpoTKO3aMKHYTLIM POTOPOM (OTCYTCTBME OYyKBBI 0003HaYaeT hasHbI PoTop);

H, F — knacc HarpeBOCTOMKOCTU N30MNALNK;

011, 012, 111, 112, 132, 200, 211, 225, 280, 311, 312, 400, 411, 412, 511, 512, 611,
612, 613, 711, 712, 713 — ycnoBHoe 0603Ha4veHne rabapuTta (nepsas undpa) n onvHbl
CTaHuWHbI (BTOpas U TpeTbst undpsbl),

S, M, L — ycnoBHoe 0603Ha4YeHne OINHbI CTaHWHBI;

A, B — onuHa cepgeyHunka cratopa;

6, 8, 10 — ynicno nomntcos;

Y1, YXIT1 — Bua knumatumdeckoro ncnornHexms no FOCT 15150-69.

OnekTpoaBurateny Takke MNPUroAHbl AOnsl 3KChnyataumMm B YCMOBUSIX KaTeropum
pa3melueHnst 2 no NOCT 15150-69.

HopmanbHble 3Ha4eHUs KNMMaTUYeCKNX hakToOPOB BHELLHEN Cpeabl MPY SKCnyaTaumm
anekTpoasuratenen B ymepeHHoM knumate (Y) pernameHtupoBaHbl FTOCT 15150-69 u
MOCT 15543.1-89 npw atom:

- BEpxHee 3HauyeHWe pabouer TemnepaTypbl OKpyXKaloLlero Bo3gyXxa He [OMMKHO
npesbiwatb + 40°C;

- HWXKHee 3HayeHve paboyer TemnepaTypbl He JOIMKHO ObITb MeHee - 45°C;

- OTHOCUTENbHAs! BMaXXHOCTb HE JOMMKHa NpeBbilaTh 3HadeHne 75% npu +15°C

1 100% npn +25°C cornacHo NOCT 15150-69;

[Buratenu npegHa3HaveHbl 4Ns IKCnyaTauum B CReayroLLmMX YCIoBUSIX:

- BblcoTa Haj ypoBHeM mops o 1000 m;

- OKpyKalollas cpefja He B3pblBOOMAcHasi, He cogepxallas ToKoBegyLUew Mbinu,
arpeccrBHbIX ra3oB U NapoB B KOHLEHTPALMSX, pa3pyLUatoLLMX MeTansbl U N30MaLUmio.

B 4acTn CTOMKOCTM K MEXaHUYeCKMM BO3OEMCTBYIOLLMM ddakTopam npuv aKCnnyaraumm
OBuraTenu CooTBETCTBYIOT rpynne ucnonHeHus M3 FOCT 17516.1-90
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1.2. TexHNn4YeckKkue gaHHble

OnekTpoaBurateny W3roTaBNMBalTCA ANA YacToThl nuTarowen cetm 50 My Ha
HOMUHanbHoe HanpsbkeHne 380 B npu coeamMHeHnM 0OMOTOK B 3Be3Ay WK TPEYTONbHUK
n Ha 220/380 B npu coegnHeHnn 0BMOTOK cTatopa COOTBETCTBEHHO B TPEYrOMbHUK 1 B
3Be3ay. KonnyecTtBo BbIBOAHBIX KOHLIOB — 3 Uk 6, B 3aBUCMMOCTUN OT CXEMbl COEAVMHEHNS
0BMOTOK.

Cxema coenHeHusi paz oOMOTKM cTatopa M MOJKIoYeHVe ee K TpexdhasHoM cetu
noMeLLeHa Ha BHYTPEHHEN CTOPOHE KPbILLIKN KOPOOKM BbIBOAOB KaXKO0r0 SNeKTpoaBuraters.

HomuHanbHble AaHHble YKa3biBaOTCSl Ha (PUPMEHHOM Tabnuuke, pasMeLLeHHON Ha
Kopnyce aneKkTpoasuratens.

OCHOBHbIM HOMMHaIbHEIM PEXMMOM paboTbl Ans anekTpoaBuratenen SABnsieTcs
MOBTOPHO-KPATKOBPEMEHHBIN ~ pexmuM  S3 ¢ KOI(MULEHTOM  LMKIIMYECKON
npogormkmTensHocTn BktodeHns 40% no FOCT IEC 60034-1-2014.

Honyckaetcst paboTta anekTpoasuratenen n B Apyrux pexxmMax:

- NMNOBTOPHO-KpaTkoBpemMeHHoM S3 — 15, 25, 60 n 80%;

- kpaTkoBpemeHHoM S2 30 1 60 MyH.

MouwHocTb  anekTpoaBurateneil npyu  ApYron  NPOAOIPKUTENBHOCTM  BKITIOYEHNS
OPWEHTMPOBOYHO MOXHO paccymTaTh No hopmyne:

P,=P, /1B, /TIB,

Pp - pacdyetHas MOLUHOCTb MpY pacHETHOM KO3(hULIEHTE MNPOAOIPKUTENBHOCTU
BkntodeHus (MNBp);

PH - HOMMWHanbHasi MOLWHOCTb MPYW HOMMWHANbHOM KO3hduLeHTe MNpOJOMKM-
TeneHocTW BKMNtodeHus (MBH).

P, n B, ykasbiBaroTca Ha (prpMeHHO Tabrinyke.

OnekTtpoasuratenu cepuii SMT n MT He npeaHasHa4veHbl ANt paboThbl OT YAaCTOTHOroO
npeobpasoBartensa 6e3 cornacoBaHns C TEXHUYECKNM OTAENOM "Onkom".

CncrtemMa wmsonsAuMM  anekTpogBuratener Krnacca HarpeBoCTOMKOCTM — «H»
unm «F» no NOCT 8865-93.

Cnocob oxnaxaenus IC411 n 1C410 (gonyckaeTcs ons cepuit SMT mnn MT Ha Mogensix
011,012, 111, 112, 132 v ansa cepuii SMTK nnn MTK Ha mogensax 011, 012, 111, 112, 132)
no MOCT IEC 60034-6-2012.

KoHubl BanoB — uunuHgpudeckue no NOCT 12080-66, koHnyeckme no MOCT 12081-72.
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1.3. YcTpouncTBo u pabora

OnekTpogeuraTeny BeinyckatTcs ¢ pasHbIM 1 KOPOTKO3aMKHYTbIM POTOPOM 3aKpbl-
TOro UCMOMHEHUS CO CTEMEHbIO 3aLUThbl OT BHeLWHMX Bo3aencTteui IP54 no MOCT IEC
60034-5-2011, ¢ BHelWwHM 00aQyBOM COBCTBEHHbLIM BeHTUNATOpoM Ha Bany (IC411)
unun 6e3 BeHTunaTopa (IC410). CTeneHb 3aWwuThbl KOXyxa BeHTUnATopa — I1P20.

B 3aBucumocT oOT crnocoba MOHTa)ka [fBuratenm KMEKT KOHCTPYKTMBHbIE
ncnonHennsi no FOCT 60034-7-2012 Ha nanax (nepeas uudpa 1), c ogHMM (MocregHss
undppa 1,3) unu geyms (nocnegHss uudgpa 2,4) BbIXOOHbIMU paboynmmMm KOHLAMM
Barna (cm. Tabnuuy 1). Ons KOHCTPYKTMBHBLIX WCMOMHEHUA C OBYMSI BbIXOOHbLIMU
pabounMn KoHUamMK Bana obuias Harpy3ka O0OOMX KOHLOB Bara He [oSbkHa ObITb
Donblue HOMUHaNBHOW ANst KOHKPETHOIO ABUraTens.

Tabnuya 1.

KOHCTPYKTUBHOE MCMOMHEHUE No crnocoby
MoHTaxa (FTOCT60034-7-2012)

5MT, 5SMTK, MT, MTK 011, 012, 111, 112, 211, 311, 312, IM1001, IM1002 — umMnuHapuyeckmne
132 paboure KoHLbI Bana.

Tun anekKTpoaBurarens

5MT, 5SMTK, MT, MTK 411, 412, 511, 512, 611, 612, 613, IM1003, IM1004 — koHu4eckne paboune
711,712, 713, 200, 225, 280, 400 KOHLbl Bana.

KoHCTpyKuus anektpoasuratens ¢ goasHbiM pOTOPOM MNpeacTaBieHa Ha pucyHke 1.
PucyHok 1. O6wuit BuA aBuratens ¢ pasHbIM poTOpPOM.

10 11 12 13 14 15 16 17 18 19 20 21 22 23
)
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OnekTpogguratens ¢ asHblM POTOPOM (PUCYHOK 1) COCTOUT M3 CrneayLmx
getanew unu y3nos:

1 — Kpblwka ntoka ans copoca nbinmv us WETOYHOro yana;

2 — BbixogHowm KoHeL, Bana;

3 — lUnoHka;

4 — KpblWwKa NoALNMHUKA Hapy>KHas;

5 — MNogwunnHUK pagmanbHbIi LWAapUKOBbIN OOHOPSOHLIN,

6 — NMoALWMNHMKOBBIV WUT 3nekTpoaBuratTens ¢ asHbiM POTOPOM;

7 — KpblLLKa NOJLWMWMNHMKA BHYTPEHHSS;

8 — KoHTakTHOe KomnbLo (3 WT.);

9 — CtepxeHb LWETKoAepXKaTenemn;

10 — WéTkopepxkatens (3 WT.);

11 — KonnekTopHbIN WUT (CTEKNOTEKCTONUTOBAS NEPErOpPoaKa);

12 — KpbiLLka KOnnekTopHOro NiokKa;

13 — Kopnyc kopo©Oku BbIBOOOB;

14 — KpbiLwka KOpOGKY BbIBOAOB;

15 — KnemmHas konoaka;

16 — Ctarop;
17 — Potop;

18 — PbiM-00nT;
19 — Kopnyc;

20 — KpbllLKa NOQWMWNHMKA BHYTPEHHSS;

21 — NoaLWNMHUKOBBIN LWMKT;

22 — Koxyx BeHTUnsaTopa (gonyckaercs oTcytcTBme Ha mogensax SMTH 011, 012,
111, 112, 132 n 5SMTKH 011, 012, 111, 112, 132);

23 — BeHTunatop (gonyckaerca otcyTcTBme Ha mogensax 5SMTH 011, 012, 111, 112,
132 1 5SMTKH 011, 012, 111, 112, 132);

24 — MNoAwunHMK pagmanbHbIv LIapMKOBbIV OOHOPSOHBIN;

25 — KpblllKa noALwmnHuKa HapyxHasi.

Y anekTpogBuratens C KOPOTKO3aMKHYTbIM POTOPOM OTCYTCTBYIOT cregytoLine
nosnumn: 1; 8; 9; 10; 11; 12.

CrtaTop COCTOUT M3 YyryHHOW CTaHWHbI C p€bpamu oxnaxgeHus M CepaevHuKa,
HabpaHHOro 13 NIMCTOB 3NEKTPOTEXHNYECKON CTany ¢ 0OMOTKOM U3 KPYrIoro MELHOro
nposoga. BeiBogbl 06MOTKM cTatopa MOHTUPYIOTCSA Ha KOHTaKTHbIE BONTbl KNEMMHON
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KOropgKu B KOPOOKe BbIBOLOB.

Potop anektpogpuratenen npenctaBngeTr cobov Banm C HacaXeHHbIM Ha Hero
CepaeyHrkoMm, HabpaHHbIM W3 JMCTOB JNEeKTpoTeXHWYeckon crtanu. OO6moTtka
KOPOTKO3aMKHYTOrO poTopa 3f1eKTpoaBUraTensi BbIMOSHAETCH C 3arvBKOW MasoB U
KOpOTKO3aMbIKaloLMX KoMew antoMvHueBbiM crinaBoM. ObmoTtka dasHoro potopa
anekTpoaBuratens — TpexdasHasi U3 Kpyrioro megHoro nposoga. Cxema coeiHeHUst
o6moTKM hasHoro poTtopa — 3Be3ga. CoegnHeHne 0OMOTKM poTopa C KOHTaKTHBIMU
KomnbLiaMu BbINOMHAETCS MMOKUM MeaHbIM NPOBOAOM.

MopkntoyeHne K NUTatoLLEen CETU OOMOTKM CTaTopa aneKTpoaBuratenen ¢ KopoTkosa-
MKHYTbIM 1 pa3HbIM POTOPOM BbIMOSMHAETCS C NOMOLLbIO kKabenen Yyepes canbHUKO-
Bble BBOAbl KOPOOOK BbIBOL,OB, PaCMONIOXXEHHbIX Ha CTaHuHe. Cxema coegnHeHus a3
0OMOTKM cTaTopa 1 NoAKMYeHne eé k TpéxdasHoM CETU NOMELLLEHa HA BHYTPEHHEN
CTOPOHE KPbILLKN KOPOOKN BLIBOAOB KaX40ro anekTpoaBuraTens.

MogkntoyeHne asHoM OBMOTKM poOTOpa K MYCKOBbIM W PErynupoBOYHBIM ari-
napatam OCyLLECTBISAETCHA C MOMOLLbIO CKOMb3SILLNX KOHTAKTOB (MeOHble KOHTaKTHbIE
KonbLa 1 NoanpyXUHEHHbIE LLETKM) M KOHTAKTHbIX OONTOB LUeTkoaepkaTenen yepes
CarnbHVKOBbIE BBOAbI, PACNOMNOXEHHbIE B NMOALUMMHUKOBOM LUUTE.

MpucoeaonHeHe NOABOASALLMX MPOBOAOB MOXET OCYLLECTBMASATHCA Kak C NPaBoMu,
TakK M C NTEBOW CTOPOHbI.

Kopo6ku BbIBOOOB BbINOMHEHbI OTAENBHO OT CTAHUHbI C BO3MOXHOCTBIO MOBOPOTAa B
nodoM HanpaBneHuu.

MooWwuWnHMKOBLIE Y3rbl COCTOSIT M3 YYryHHbIX MOALWMMNHUKOBBLIX LUMTOB, MOA-
LUMMNHMKOB W MOALUMMHMKOBbBIX KpbILIEK. OMNeKTPOABUraTENU MMEKT HapyXHble U
BHYTPEHHMWE MOALUMMHNKOBLIE KPbILLKM.

LLleTouHbIn y3en anekTpogBuratenen ¢ dasHbiM POTOPOM COCTOUT U3 MELHbIX
KOHTaKTHbIX KOMeL, LieTkoaepxaTtenen ¢ MeTannorpaduTHbIMU - LWEeTKaMu 1
ObICTPOCHEMHBIM HAXKUMHbBIM KPEMIEHNEM.

[Onsa 3asemMneHus anekTpoaBuratenen WUCnonb3ytoTcs OonTbl, PacronoXeHHble B
KOpOOKe BbIBOLOB W Ha CTaHWHe. BonTbl 3a3emrneHusi, pacronoXeHHbIE Ha CTaHWHe
[OOMKHbI ObITb TOMBbKO Y ANEKTpoABUraTenein HoMMHaNbHOM MoLLHOCTBIO 6onee 100 kBT.

LLIETOYHO-KOHTaKTHbIA  y3en  anekTpoAaBuraTenen w3onupoBaH oOT  OOMOTOK
cTatopa M poTopa CTEKNOTEKCTONMTOBOM MEPEropoakon, KoTopas Kpenutcs Ha
Bany 3MeKTPOABUraTens Mexay CepAeYHUKOM poTopa U CbEMHBLIMW KOHTAKTHBIMU
KonbLamu, 3aKpennéHHbIMW Ha Bary 3rekTpoaBuratens npyv MOMOLUM  LUMOHKK
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WU MPYXWHHOIO 3anopHOro Kombla. TpéxdasHas obmoTka poTopa CcoeauHseTcs
C BbIBOOAMM KOHTaKTHbIX KOmeL MeOHbIMU  WU30MMPOBaHHLIMKM  NPOBOLAMM,
NPOXOAALMMN Yepe3 PEe3NHOBbIE YMIOTHEHNSA CTEKITOTEKCTONMTOBOM MEPEropoaKMm,
npy nomoLum 6onToBoro coeauHeHus. MNaney wWeTkoaepxatensa ¢ yKpennéHHbIMU
Ha HEM LLETKoAepXKaTeNs MU KPenuTCcs K NoAWNNHUKOBOMY LWNTY. B kaxxgom ns Tpéx
LWéTkoaepKaTenemn yCTaHoOBMNEHO No ABe MeTannorpauTHble WETKN, 3aKpennéHHble
npy NOMOLLM BbICTPOCHEMHOIO HaXXMMHOro coeamHeHusi. OHO npeacTaBnseT cobon
MeTannnM4eckyo ckoby ¢ 3akpennéHHON Ha Helr NTEHTOYHOW KOMbLEBOM NPY>XMHON. [1ns
yao6CcTBa KOHTPONst paboThl M COCTOSIHUS LLIETOK, X 3aMeHbI U NMO3ULIMOHMPOBAHWS B
BEPXHEN YacTu NOALUUMHUKOBOIO LLMTA BbINOMHEHO OTBEPCTUE, 3aKPbITOE KPbILLKOMW,
3aKPENMEHHON Ha LLUMTE NP NOMOLLM OONTOBOro COeqMHEHUS.

[na nogbéma v nepemMelleHnst ABuratenen ncnonb3yeTcs pbiM-60MT, HaxoaALWNIACA
B BEPXHEWN YacCTu CTaHWHbI ABUraTerns.

Onsa 3awuTbl OT neperpeBa 3neKkTpoABMraTenn NM3roToBeHbl CO BCTPOEHHbIMU B
0OMOTKy cTaTtopa gaTtyMkamu TemnepaTypHOM 3alumThl. B kauecTBe TepmogaTymkoB
npumeHstotea ans cepunt SMT n 5SMTK - Gumetannuyeckue gatymku, ansa cepun MT
n MTK - PTC-TepmucTopbl.

Tpu nocnenoBaTensHO COeAMHEHHbIX TEPMOAATUMKa YCTaHABNMBAKOTCH MO OQHOMY
B Kaxkayto n3 a3 obMoTKM cTatopa, B JTOOOBYHO YAaCTb CO CTOPOHbI BbIBOAHbBIX KOHLIOB.
KoHupI Lienn TepmoaaTynKoB BbIBOAATCHA B KOPOOKY BbIBOAOB.

1.4. KoMnneKkTHOCTb

1.4.1. OnekTpoasuratenb CO LUMNOHKOW, YCTAHOBMEHHOW B LUMOHOYHOM Ma3dy Ha
BbICTYMatoLLIEM KOHLIE Bara.

1.4.2. 3anacHon KOMNMEKT LWETOK — 6 LUT. (4N4 anekTpoasuraternei ¢ pasHbiM pOTOPOM);

1.4.3. TexHuyeckoe OnNMCaHMe W PYKOBOACTBO MO 3kchnyataumm (Mo 3akaly
norpebutens).

1.4.4. Tlacnoptom sBnsetcs dUpMeHHas Tabnuuka (Wwunbga), YKpenreHHas Ha
Kopnyce anekTpoasuratens ¢ HAHECEHHbIMU Ha HeM TEXHUYECKUMU XapaKTEPUCTUKAMU U
[atou BbiNycka anekTpoasuratens (B OyMmaxkHOM BUAE - MO 3akasy).
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2. OKCNNYATALMUA

K MOHTaxy 1 aKkcnnyaTaumm anekTpoaBuratens AonyckaeTcsi nepcoHar, MMeoLWwmnn
[OMyCK Ha npaBo paboTbl C 3NEKTPOYyCTaHOBKaMM, M3YYMBLUMIA PYKOBOACTBO MO
aKCnyaTaummn, MHCTPYKUMMNOo TeXHMKe 6e3onacHocTu (BTomumcneTOCT 12.2.007.075,
MOCT12.2.007.175), TlpaBuna TexXHWYECKOW SKCMfyaTauuMm SreKkTPOyCTaHOBOK
notpebutenen (MTA3M) u [lpaBuna ycTponcTBa 3anekTpoyctaHoBok (MYJ).
[onyck nepcoHana K nNpoBegeHunto paboT Mo MOHTaXy W BBOAY 3reKTpoaBuratens
B 3KCnnyaTauuio cnegyet cunmTatb NOATBEPXKOEHWEM TOro, YTO C BbllleyKa3aHHbIMU
OOKyMeHTaMu nepcoHan o3HakomrieH. B nepvog rapaHTUMHOIO cpoka M3rotoBuTerNb
He HeCeT OTBETCTBEHHOCTM 3a MOBPEXAEHUS, BO3HMKLLNE MO BUHE NOTPedbUTENns npu
HecobnogeHn NpaBui MOHTaXa, MOAKMYeHMs 1 akcnnyatauun. lNocne MoHTaxa,
nepen BKMYEHMEM [fBuratens B CeTb, HEOOXOOMMO MNPOBEPUTb COOTBETCTBUE
HaMpsHKeHUA M 4acToTbl CETU HaMPSHKEHU0 W 4acToTe, yKa3aHHbIM B Tabnuuke
OBuvrartensi, NPaBUIIbHOCTb COEAMHEHUs] BbIBOLOB OOMOTKM cTatopa C MpoBogamu
nutarowen cetu. NpoBepuTb NPaBUIbLHOCTL NOAOOPa aBTOMAaTa 3aLUTbl U HACTPONKY
TENOBOro pene.

lMyck anekTpogpuratensi 6e3 aBTOMaToB 3aLUMTbl HegonycTum!

2.1. Mepbl 6e3onacHocTH

[nsi obecneveHns 6esonacHOCTM Npu 06CNyX1BaHUN ANEKTPOABUraTeNb HEOBXOAUMO
3a3eMnnTb MPOBOAAMM C NOMOLLIbIO 6ONTOB, PACNONOXEHHbIX BHYTPY KOPOOKN BbIBOAOB
W Ha cTaHvHe. BonTbl 3a3eMneHnsi, pacnonoXeHHbIe Ha CTaHUHE, OOMKHbI ObITb TONBKO
y anekTpoaBuratenen HoMmHanbHoOM MOLLHOCTLI0 6onee 100 kBT.

lMpn nogroToBKe aNeKTPOABUraTeNs K dKCNyataumm HageXxHo NogcoeanHUTbL Bce
noaBoAsilLMe NpoBoOAa K CTaTtopy W poTopy (4na anektpoasuratenen ¢ hasHbim
potopom). CrnieanTb, 4TOObI TOKOBEAYLLME YacTu Obinv 3aM30nMpoBaHbl, @ BBOOHbIE
YCTPOWCTBA M CMOTPOBbIE HOKM 3aKPbIThbl KPbILLKAMMU.

O6cnyxnBaHMe Npu pernameHTHbIX M NpodunakTnyecknx paboTtax NpoBOAUTb
TONbKO NOCIie OTKITHYEHUS 3NeKTpoaBUraTens ot CeT! U NOMHON OCTaHOBKM BpaLLato-
LMXCS YacTen.

Mpexae Yem BKIOYUTL aneKkTpoasuraTenb, Heobxoaumo ybeauTsCst B OTCYTCTBUM
NMOCTOPOHHUX MPEAMETOB y BpaLLALLMXCA YacTen nog KOXyxoM (Hanpumep, y BeH-
TMnsaTopa). BpawatoLmecs yactn omkHbl ObiTh 3aLULLEHbI OT MPUKOCHOBEHUS K HAM.
Mogbem 1 nepemeLleHne 3NeKTPOABUraTeNs OCYLLECTBSITCS TOMbKO 3a pPbiM-00NT.

Mpwn Bo3ropaHun anekTpoasuraTens HeobXoaNMMO OTKITOUNTL ero OT ceTu. [NoxapHas
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HesonacHocTb obecneunBaeTcst cobnogeHMeM NpaBun JKCnyaTauum, paumoHanb-
HbIM NPYMEHEHNEM annapartypbl 3aLUuTbl B COOTBETCTBMM C TpeboBaHusamu MY (3a-
LUMTa OT KOPOTKOrO 3aMblKaHUS, ONIUTENbHON Neperpysku).

He ponyckaetrcs paboTta gsuraTtenss CO CHATbIMM KPbILKOW BBOOHOIMO YCTPOMC-
TBA, KPbILIKaMMW CMOTPOBbIX JIIOKOB, KOXYXOM BEHTWUMATOPA WM KOXYXOM LLETOYHO-
KOHTaKTHOro y3na.

2.2. MopsapokK ycTaHOBKU

lMocne pacnakoBKM 3MeKTpOoABUraTeENM OYUCTUTL OT MbIIM U @aHTUKOPPO3UMOHHOMN
cmaskn. Cmasky yganutb BETOLbI0, CMOYEHHON B KEpOCKHE nnn 6eHsnHe.

lMepen MoOHTaXoMm, a Takke MOCne AMMTErNbHbIX NPOCTOEB, OCOOEHHO Mpu Mo-
BbILLEHHOW BNa)XHOCTUN 1 Nepe aKcnyataumen, usMeputb CONPOTUBIIEHNE N30NSALIMN
0OMOTOK cTatopa M (ha3HOro poTopa OTHOCUTENBHO Kopryca U Mexagy obMoTKamu.
N3mepeHne conpoTuBneHns nsonsaumm obMoToK criegyeT NpoBOANTE MEraOMMETPOM
NOCTOSIHHOIO ToKa Ha HanpsixeHne 1000 B.

MamepeHre CcOnpoTUBMEHNS MW3ONAUUM  OOMMKHO MNPOU3BOAUTLCA OO0 Hadana
aKcnnyaTaummn anekTpogsuratens u/vnm HemeasieHHo Npy Manenem noao3peHun
Ha Hanu4ue Briary B obMoTKax.

ConpoTueneHne unsonsaummM oOMOTOK 3neKkTpogBuratenst B XOrOgHOM COCTOSIHUM
npu Temnepatype 10-30°C gomkHo 6bITb He MmeHee 1 MOwm.

Ecnu conpotuBneHve n3onsiumMmM HWXe HOpMbl, HEOOXOOAMMO COOOWNTL 00 3TOM
npeacTaBuTENSAM TPYMMbl KOMMNAHUA "OnNKOM" W Mocne MoslyYeHnss NMUMCbMEHHOro
cornacus Ha pas30opKy anekTpoaBUraTens NpoBECTM NPOCYLLKY 0OMOTKM cTatopa U
dasHoro potopa. [ns atoro Heobxogumo pas3obpaTb MOTOP U MOMECTUTb CTaHUHY
CO CTaToOpoM 1 (pasHbI pOTOP B BaKyyMHbIV CyLUMNbHBIN WKad. [locne goctmxeHuns
Temnepatypbl +60°C HayaTb BaKyyMUpOBaHME BHYTPEHHEro ob6bEéma Likada.
BbigepxaTb npocyluMBaeMbIn ABUraTenb NpU yKkasaHHOW TeMnepaTtype U SaBneHun
He Bbiwe 10 mbap He meHee 4 yacoB, NoOCMe Yero BbIKMOYaTCS HarpeBaTernbHble
3MeMEHTbI LWKada U OH 3anorHAETCA BO34YXOM 40 aTMOCepHOro AaBneHus.

BHUMAHWE! Bo3ayx AomkeH NocTynatb BO BHYTPEHHIO MOMOCTb LWKada vyepes
NPOMEXYTOYHYIO EMKOCTb, 3aMOSTHEHHYIO MTMOPOCOPOEHTOM (Cunmkarenem unm NHbIM
Bnaronornotutenem)!

Mo 3aBepluieHWM NPOCYLWMBaHUA OOMOTOK BHOBb MPOBECTM W3MEPEHME WX
conpoTtueneHuns. Ecnn conpotnenexHve m3onauum NexuTt B ONYyCTUMbIX npegenax,
TO [panee pasoOpaHHbLIA 3MNEKTPOABUraTENb BbIAEPXKUBAETCA MNP HOpPMarbHOM
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BMaXHOCTW BO3gyxa He MeHee 4 4acoB, MOCME Yero BHOBb M3MEPSIETCSl COMpo-
TMBneHne obmotok. Ecnv ¢ MoMeHTa npegblioylwero M3MepeHust 3HadeHue
COMPOTUBMEHUS He ynano Hwke 5%, anekTpodBuratenb CHMTAETCs MPUrOAHbIM
K JanbHenwen akcnnyatauuu. B npoTMBHOM criydyae KOHCTaTMpyeTca Hanuyve
MHOXECTBEHHbIX MUKPOTPELUMH W30MNSALUMOHHOIO crios obMOTOYHOro npoBOAa, U
ANEeKTpoABUraTenb K JanbHENLLEN SKCnnyaTaumumn He JonyCcKaeTCs.

[o MoHTaxa y anekTpogBuratenen ¢ gasHbiM pOTOPOM HEOBXOAMMO MPOBEPUTH
NPaBUbHOCTb YCTAHOBKM LLETOK Ha KOHTaKTHbIX Konbuax. LLleTkn He AomkHbl 6bITh
CMelLLeHbl 3a Kpal KOHTaKTHbIX KofeLl, HE AOMMKHbl MMETb NEPEKOCOB, AOIMKHbI ObITh
TWATENbHO NPUTEPTHI.

HeunsonvpoBaHHbIe MPOBOOHMKN LLIETOK pa3HbiX a3 He AOMKHbI COMpUKacaTbCs.

B npouecce cpabaTbiBaHUSA LETKM HaXKUMHOW MexaHu3M obecrnevvBaeT mnoc-
TOSIHHOE AaBfieHVE Ha MOBEPXHOCTb KOHTAKTHOIO KOrbLia.

[aBneHune WETKM Ha KOHTaKTHOE KonbLo cMm. Tabnuuy 3.

Mpn nwbom cnocobe nepegaun BpalleHUs HeobxogumMo NpPoOM3BOAUTL OUHA-
MUYeCKyHo 6anaHC1poBKY C MOMYLUNOHKOM AeTanen, ycTaHaBNMBaeMbIX Ha KOHLE Bana:
MydThl, LLECTEPHU, U T.4. [pn HeoTOanaHCMPOBaHHbIX AeTansx nepegayn Bo BPeEMS
paboTbl anekTpoaBuraTens BO3HUKAKT OOMNOMHUTENbHbIE BUOpaumm, NpUBOLALLNE K
NnpexaeBpeMeHHOMY M3HOCY NMOALUUMHUKOB U BbIXOAY AMIEKTPOABUraTENS U3 CTPOSI.

Mepen 3anpeccoBKON aNeMEHTOB Nepedadn BbICTYNaKLWMIN KOHEL, Barna NOKPbITh
TOHKMM CIOEM CMa3KMu.

Bo wu3bexaHne nOBpexOeHUn MNOALMNHUKOB, AeTanu, YyCTaHaBnNMBaemble Ha
Bar, HarpeTb 4o Temnepatypbl, 6nmskon k 100°C 1 obecneunTtb ynop ans Bana c
NPOTUBOMOSOXHOW CTOPOHBbI.

OnekTpogsurartens ycTaHaBNMBaTh TOSNIbKO Ha NPOYHOM PyHAAMEHTE UM COOTBETC-
TBYHLLEM MaCCUBHOM OCHOBaHMM Ha TFOPWU3OHTAIIbHOM MFIOCKOCTU BHWU3 nanamu.
Mpn aTom 0GecnevnTb COOCHOCTb Barna 3MeKkTpoABMraTens ¢ BarioM MexaHuama.
MHave mMoryT BO3HUKHYTb AOMOMHUTENBHbIE YCUITUSA Ha NOALUMMHUKA U MOBbILLEHNE
BMOpauum, 4To ObICTPO BbIBEAET 3MeKTpoaBUratenb U3 CTpost.

B anekTpogBuratensx ¢ 4Byms BbICTYNaOLWMMKN KOHLAMM Bara CoeanHeHne 0QHOro
KOHLLa Bara JonycKaeTcsi TONbKO NOCPEACTBOM 3M1aCTUYHOM MydOThl.

BHUMAHMUE! He fonyckaeTcsa oceBas Harpy3ka Ha Ban gsurarens!

Mpun npaBMIbHOM MOHTaXe 1 COBNMIOAEHMM BblLLeyKa3aHHbIX MPaBuIT POTOP AOMKEH
cBobogHoO, 6e3 BMONMbIX 3aedaHuin, MPOBOPaYNBaTHCS.
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2.3. NMoarotoBKa Kk pabote

Mepen Havanom paboTbl anekTpoaBuratens HeobxooMMO OCMOTPETb COCTOsIHME
LLIETOK M KOHTaKTHbIX KOrew, NPOBEPUTL JTIErKOCTb BpaLLEeHWs Bana aneKkTpoaBuraTens
OT PYyKW, MPOBEPUTH COOTBETCTBME HAMpPSPKEHUSI M YaCTOTbl CETU HarnpsiKeHUo U
4yacToTe, yKasaHHbIM Ha MPMEHHOM TabnnyKe, a Takke NPaBUITbHOCTb NMOAKIHYEHNS
BbIBOAHbIX KOHLIOB 3feKTpoaBuUraTens K NUTatoLLen ceTm no cxeme, NnpMBeaeHHo! Ha
KpblLKe KOpoOKM BbIBOAOB. HeobGxogmMMo npoBepuTb HaLEXHOCTb U UCMPaBHOCTb
coeauHeHUs NPoOBOAOB NUTAtOLLEN CETU C BbiIBOAAMN 0OBMOTKM cTaTopa, HaAeXXHOCTb
KpenexHbIX coeanHeHWI 1 3azemrnenunst. [Neped BBOLOM B 3KCMyaTaumo Heobxoaumo
NMPOBEPUTL 3aTSXKKY BCEX pPe3b0OBLIX COEAMHEHUI ABUraTens, B TOM YUCIEe 3aTsKKY
raek BCEeW KOHTAKTHOW Tpynnbl KNEMMHOW KOMOAKU ABUraTens. Takke MpoBepuTb
BEPHOE pPAacCrornoXeHWe JNeMEHTOB KOHTaKTHOW rpynnbl (OTCYyTCTBME MEPEKOCOB
npu yCTaHOBKe LWarnb, nepemblyek, FPOBEPOB M HAKOHEYHMKOB MuTatoLero kabens).
TokooTBOAbI POTOPHOW OOMOTKM anekTpoaBuratenen ¢ asHbiM POTOPOM HaLEXHO
COeaUVHNTL C BrIOKOM MyCKOBbLIX PEOCTaTOB.

MogkntoyeHne B Lenb poTopa Ao06aBOYHbLIX peocTaToB obecneyvmMBaeT CyLlecT-
BEHHOE CHIDKEHME MYCKOBOIO TOKA U MOBbILLEHME NMYCKOBOrO MOMeHTa. PeocTtaTt cuu-
TaeTcs nogobpaHHbIM NPaBUITbHO NPY ABYKPaTHOM U 6onee npeBbILLEeHUN MyCKOBOIO
MOMEHTa MO OTHOLUEHMWIO K HOMUHanNbHoMy. Ecnun y notpebntensi BO3HWMKaloT 3aTpya-
HEeHMs1 NpY NCMNONb30BaHUM UK BbIBope NYCKOBLIX peocTaToB, TO crieayeT obpaluaTb-
Cs1 K MPeanpusATMIO-M3roTOBUTENHO.

MpounsBecTn NpobHbIA NYCK anNeKTpoABUraTerns Ha XOroCTOM X0y LSS MPOBEPKU
NCNPaBHOCTM MEXaHN4YeCcKoM YacTu (OTCyTCTBME BUOpaLUii, CTYKOB, YOAPOB, TPSCKK,
LUYMOB) M HarnpaBreHnsi BpaLleHusl.

lMyck anekTpoaBuraTens ¢ pasHblM pOTOPOM OCYLLIECTBASETCSA NPY NOMHOCTLIO BBE-
OEHHbIX B Lienb poTopa NyckoBbIX peocTaTtax. [1o mepe pasroHa C NMOMOLbI KOM-
MyTaLMOHHOW annapaTypbl HEOOX0AUMO MOOYEPEAHO BbIBOOUTL peocTaTbl M3 Lenu
poTopa.

lMyck anekTpoaBuratens ¢ ¢a3HbiM POTOPOM C Pa3OMKHYTOM OOMOTKOM poTopa He
ABMSIETCA NpM3Hakom Bpaka.

lMyck anekTpogBuratenss C KOPOTKO3aMKHYTbIM POTOPOM  OCYLLECTBRSETCA
HenocpeaCcTBEHHbIM BKITHOYEHWEM Ha MOSTHOE HOMUHArbHOE HanpsiKeHne CeTu.

[ns n3amMeHeHus1 HanpaBrneHus BpalleHWsi HeoOXOAMMO MOMEHATb Mexay cobow
ntobble ABa TOKONPOBOAALLMX NPOBOAA NUTalOLLEro kabens.
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OO6kaTKy aneKTpoaBUraTenst B peXXnuMe XorocToro xoaa NponssoanTb B TedeHne 30 MUH.

Mpy BO3HMKHOBEHMMN MOBLILEHHOMO LWyMa, BUOpauumn n Harpeea NOALUMMHUKOBBIX
y3r0B MO UCTEYEHUN BPEMEHN OOKaTKN MPOBEPUTL HanM4Me U COCTOSIHUE CMa3Ku B
noaLumnHukax. Npu Heo6xogMMOCTM CMa3Ky NOMOMHUTbL UM 3aMEHUTbL B COOTBETCTBUU
¢ gaHHbIMK Tabnuy, 4 n 5.

[ononHeHne nubo 3ameHa cMaskum MOryT notpeboBaTbCsi MOcne ANUTENbHbIX
NPOCTOEB WY XpPaHEHWsI ABUraTenen B yCNOBUSX NOBbLILLIEHHOW BNAXXHOCTW, NGO npu
nepenaze Temneparyp OKpyxarLen cpeapl.

2.4. Mopsgok paboTbl

[Mocne OKOHYaHUSA MOHTaXHbIX paboT Ha BCE HeEOKpPaLUEHHble HapyXHble
NMOBEPXHOCTU ABUraTensi, HesalMLLEHHbIE OT KOPPO3MK, HAHECTU aHTUKOPPO3UNNHBbIE
MOKPbITUS.

Mpn npssiMOM Mycke OT CETU yuuTbiBaTb LEWNCTBME MEPExXodHOoro npolecca, B
pesynbraTe KOTOPOro TOK ABWratensi B HayasllbHbIi MOMEHT paBeH MyCKOBOMY TOKY
N B MpOLIECCe pasroHa CHMXKAETCA OO0 HOMWHANIbHOMO UM MEHbLUEro 3HayeHusl B
3aBMICMMOCTM OT CTATUYECKON Harpys3ku.

Bpems pasroHa gsuratenst (CHMXeHME TOKa B CTOPOHY YMEHbLUEHNS OT MyCKOBOro
3Ha4yeHus1) 3aBUCUT OT MOMEHTA MHEPLMM CUCTEMbI U MYCKOBbLIX XapaKTEPUCTUK
auratenst (3Ha4eHui MyCKOBOro, MMHMMAarbHOrO Y MakCUMaribHOrO MOMEHTOB).

[onyckaeTtcs NpsiMOr NycK OT CETU NpU HanpsbkeHun, pasHoM 80% OT HOMUHAMNBHOTO.

Mocne npoBHOro nycka n ycTpaHeH st 3aMeYeHHbIX He4OCTaTKOB MPON3BECTM BTOPON
nyck nog Harpyskol. [Nyck aBuratensi OCyLLEeCTBNSAETCS BKIMOYEHNEM Ha HaMNpsKeHne
CETU OT annapaTtoB Py4HOro, AUCTAHLMOHHOIO UM aBTOMATUYECKOrO YNpaBreHus.
Mpu paboTe gBuratens c NofnHon (HOMMHaNbHOR) Harpy3kon Heobxoanmo ydeanTbes,
YTO TOK, NOTPebnNAembI ABUraTenemM u3 CETU, He NPEBLILLAET 3HaYEHWS, yKa3aHHOIo Ha
dupmeHHoM Tabnnyke. PaboTa c neperpy3koi no MOLLHOCTM HeQoMNyCTMa U NpUBeaEeT
K BbIXOZY anekTpoaBuratens us ctposi. lNpu nycke ot ceTn ¢ nepeknoyYeHnemM 3Be3bl
Ha TPeYronbHWK HanpsKeHWe CETU OMKHO COOTBETCTBOBATL HANPSHKEHNIO ABUraTens
npv coeguHeHNN B TPEYronbHUK. [1py 3TOM 3anycke yunTbiBaTb NEPEXOAHLIN NPoLEeCC,
OrOBOPEHHbBIN BbILLE MPU MPAMOM MyCKe CO CreaylLMM YCIIOBMEM: B HadarbHbIN
MOMEHT 3arnycka Ha 3Be3[ie MyCKOBOW TOK ABUraTensi HUXe pernameHTUPOBaHHOIoO
3HayeHus B 3 pas3a; NyCKOBOW, MUHMMarbHbIN 1 MakCUMarsbHbIi MOMEHTLI ABUraTens
HWXKe pernamMmeHTMPOBaHHbIX 3Ha4YeHun B 3 pasa.
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Ons nycka npuMeHsTb MyCKOBYK —annapartypy,

o6ecnqu|Balou.|,yro 3awunTty

anekTpogsuratens ot paboTbl Ha ABYX hasax, B peXume KOPOTKOro 3aMblkaHUs n OT
ONUTEnbHbIX Neperpysok. [Npu paboTe ¢ NonHon (HOMUHaNbLHOW) Harpy3kon Heobxoau-
MO y6eanTbes, YTO TOK B OOMOTKE cTatopa He MPEBbLILAET 3HAaYEHWS!, YKa3aHHOro Ha
dUpMEHHON Tabrnunyke.

2.5. Bo3MOXHble HencnpaBHOCTU U MeTOAbl UX YCTPaHEeHUA

Tabnuya 2. MNopsidok ycmpaHeHus1 HeucripagHocmel

HanpsHKeHWs NUTatoLLen CeTu.

HewncnpasHocTb,
BHeLUHee nposiBreHne
BeposiTHass npuunHa MeToab! ycTpaHeHus
U OONOJNTHUTESbHbIE
NMPU3HaKn

OnekTpoasuratenb OTcyTCcTBME NN HEAONYCTUMOE

npu nycke He MOHVDKEHUE HanpshKeHUst YCTpaHnUTb HENCNPaBHOCTb CETHU.

pasBopaynBaeTcs. nuTaroLwen ceTu.
O6pbiB ogHOM 13 a3 B 06MoTke | HamTu u ycTpaHWTb HEUCNPABHOCTL B
craTtopa unu potopa asuratensi, | obmoTkax ctatopa u potopa. [Mpu Heob-
B NOABOAALLMX NPOBOAAX. XOAMMOCTUN 3aMEHWUTL pOTOP.
HenpasusibHoe coeuHeHme has MpoBepuTb 1 NOMEHSATL MECTaMm

OnekTpoasuratesnb p il | BbIBOABI as.

npu nycke ryaunt u He
HeponycTtrmoe noHwmxeHne

pa3sBopaynBaeTcs. YCTpaHnTb HEeNCnNpaBHOCTL B CETU.

OrnekTpoaBuraTens neperpyseH.

MposepuTb Harpysky n CHU3UTbL ee.

HeucnpaBHOCTb NPUBOAHOMO
MexaHu3ma.

YcTpaHUTb HEMCNPaBHOCTb B NPUBOAHOM
MexaHu3me.

Mpw BpaweHnn
aneKkTpoaBurartens ryaut
1 neperpeBaeTcs.

Me)Kﬂ,yBVITKOBOG 3aMblKaHue.

KopoTkoe 3amblkaHne mexay
dasamu.

O6pbIB ogHOW 13 das.

yCTpaHVITb HEencnpaBHOCTb 06MOTKM.

[MoBbILEHHbIV HarpeB

OnekTpoaBuraTenbs NeperpyxeH.

CHU3UTb Harpysky 40 HOMWUHANbHON.

[MOBbILLEHO MW MOHWXKEHO
Hanps>eHune ceTu.

YCTaHOBUTb HOMUHANbHOE Hanps>xeHune
ceTun.

MoBpexaeHa BUTKOBas M30MSILMS
obmoTkM cTaTopa.

OTpemMoHTMpoBaTb 0OMOTKY.

MoBblweHa Temnepartypa

MpoBepuTb TeMMepaTypy OKpyXatoLLen
cpefbl ¥ 06eCneymnTb CHIKEHIE

anekTpoasuratensa. opr)Ka}ou_leﬁ cpeabl.
MOLLIHOCTW 3neKkTpoaBuraTens.
YCTpaHWTb 3arpsisHeHns B
HapyweHa HopmarnbHas
BEHTUSALMOHHbBIX OTBEPCTUAX B KOXKYXE U
BEHTUNALMA.
Mexay pebpamu CTaHVHbI.
HeucnpaBHOCTb BEHTUNATOPA YCTpaHUTb HEMCNPaBHOCTb BEHTURATOPA,
aneKkTpoaBuratens. npu HeobxoAMMOCTU 3aMEHUTb.
™
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HeuncnpasHocTb,
BHeLUHee NnposiBrieHne

BepOﬂTHaﬂ npuynHa

MeToab! ycTpaHeHusi

W AONOSIHUTESIbHbIe
NMPU3HaKn
Bo Bpems pa3roHa oTkno4mnnach
OnekTpoasuratesnb opHa u3 ¢as. YCTpaHWTb HEUCNPABHOCTU B NUTalOLLEN

BpallaeTca C CUbHO

NMOHWKEHHOW CKOPOCTbIO.

[MoHU3Mnock HanpshkeHne
nuTaroLen cetu.

cetu, annaparype.

OrnekTpoaBuraTens neperpyeH.

YCTpaHUTL Neperpysky.

MoHwxeHHoe
COMNpOTUBIIEHNE
n3onsaumm.

3arpﬂ3HeHme Unn oTcblpeBaHne

obmoToK cTaTtopa v (Mnu) potopa.

Pa3obpatb anekTpogsurarens, Npo-
YUCTUTb, MPOAYTH, NPOCYLINTE OBMOTKU.

MoBbILWEHHBIN Harpes
NOALLMMHMKOB.

HenpanmbHaﬂ LIeHTpOBKa
asurartena ¢ npuBo4HbIM
MexaHU3MOoM.

[MpoBepuTb LEHTPOBKY. YCTPaHUTb
HECOOCHOCTb BasioB.

I'Ioapex(,quVle noaLnNNHUKOB.

3aMeHNTb NOALLMMHUKN.

M36bITOK UNn HEQOCTATOK CMasku
B NOALIMMHUKAX.

ObecneynTb He0bX0AMMOe KONMYecTBO
cMmasku.

3arpsisHeHne cMasku.

[MpombITe GEH3VHOM NOALLMMHUKA U
3aMONHNUTb UX U NOALUMMHMKOBbIE KAMEPbI
HEeoOXOAMMbIM KONMMYECTBOM CMa3KMU.

CTyK B NOALUMMHMKE.

MoBpexaeHve NoaLNMHUKA.

3amMeHNTb NOALUMMHUK.

lMoBbilleHHas BUGpaLms.

HepocTtaTo4yHas XeCcTKoCTb
dyHOAamMeHTa.

HecoocHocTb Bana
anekTpoasuraresna ¢ Barom
NpuBOAHOIO MexaHuama.

YCTpaHUTb NpUUnHY.

WckpeHue nopg wetka-
MW anekTpoaBuraTens ¢
dasHbIM POTOPOM.

[Nepekoc LWeTKu.

YCTpaHUTL NPUYMHY.

3arp;|3HeHme KOHTaKTHbIX Koneu,.

[MpoTepeTb KOHTaKTHbIE KOMbLa.

[NoBpexaeHne KOHTaKTHOM
NOBEPXHOCTM KOreLl.

MpownudosBatb NN NPOTOYUTL
KOHTaKTHYI0 MOBEPXHOCTb KOMeLl.

M3HOC WEeTOK.

YCTaHOBUTb HOBbIE LLETKN.

Mnoxas npuTupka LWeTok.

I'IpMTepeTb LLETKN, NpoTArnBas nosioCKn
CTEKNSIHHON LLKYPKW/ MO HanpasBneHuto
BpaLleHuna Mmexay Kornbuamn 1 WeTkamu.

HecooTBeTcTBME MapKM LLETKN.

3aMeHUTDb LLETKY.

3amblkaHne
KOHTaKTHBIX KoreL,
anekTpoaBuUraTens unm
asHoro poTopa.

3arpsisHEHNE KOHTaKTHbIX
KomeL, 1 LLEETOYHOTO YCTPOoNCTBa
Me[HOYrOJIbHOW MbIbHO.

MpoYNCTUTL 1 NPOAYTH KOHTaKTHbIE
KomnbLia U LLETOYHOE YCTPOMCTBO.

Cblpast M30nsums KOHTaKTHbIX
Koned.

MpocywnTb n3onaumio.

3amblkaHne coeanHeHnn obmoT-
KV C TOpLOB ha3Horo potopa.

YCTpaHWTb 3aMblKaHue.
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3. TEXHUWYECKOE OBCIY>XXUBAHUE

3.1. TexHM4YecKoe obcnyXMBaHUe 3NeKTpoaBUraTenemn

BckpbiTve anekTpogsuratenss 6e3 paspelueHusi nNpeacTaBuTenst MNocTaBLiMKa
ABMNSETCA OCHOBaHMEM ANs 0TKasa OT rapaHTUNHbLIX 06s13aTeNnbCTB.

B npouecce akcnnyataumm anektpoasuratens Heobxoaumo BecTu obllee
HabntogeHne 3a ero paboTor, cucTemMaTM4eckn NMPOBOAUTb TEXHUYECKME OCMOTPbI,
TekyLme 1 nnaHoBo-npeaynpeauTenbHble PEMOHTbI.

Pa3 B Hegento JomKeH Npomn3BOANTCS MOSMHbLIN OCMOTP BHELLHEro BMAa ABUraTerns.
Mpu oBHapyxeHMM Ha Kopryce ABuUraTens cnegos rpsi3n ee HeoOXo4MMO YCTPaHUTD;
npu obHapyXeHn NogTEKOB Macra 13 NoALMMHUKA NPOBEPUTL HATSKKY NPUBOLHBIX
peMHeNn, N3MepUTb BENUYMHBLI OCEBbIX U paguaribHbIX Harpy3oK; NPOBEPUTL COCTOSIHME
PE3VHOBbLIX YMITIOTHEHWI, apMUPOBaHHbLIX MaHXEeT N KabenbHbIX BBOAOB; NPOBEPUTL
MecTa KpenrneHus ABuratens K o6opyaoBaHuMIO; NPOBEPUTL 3aTHAXKKY BCeX pe3bO0BbIX
COeVNHEHNN 1 T.4.

Mpwn 0bLwem HabnAEHUN NEPUOSNYECKM KOHTPONMPOBATL PEXUM paboThl, HArpy3Ky
N HarpeB 3neKTpoaBUraTensl, COCTOsIHUE KOHTAKTOB B KOPOOKe BLIBOAOB W LLETOY-
HOM y3re, HaJEeXHOCTb 3a3eMIEHNs U CNeanTb 3a HanpsikeHmeM cetu. [Jonyctumoe
OTKITOHEHME HaNpPsHKeHMs NUTatoLWen ceTn OT HOMUHanNbHoro 3HadeHms no FOCT IEC
60034-1-2014 30Ha «A» £5%.

OnutenbHasa akcnnyataumsa B 30He «b» +10% (BHe 30HbI «A») HegomnycTuma.
[MeprMognyHOCTE TEXHUYECKMX OCMOTPOB YCTaHaBMNMBAETCH B 3aBUCUMMOCTU OT
NpPOn3BOACTBEHHbIX YCITOBUIA, HO HE peXe OAHOro pasa B ABa Mecsua.

Mpy TexHnyeckux OCMOTpax OYUCTUTb SMneKTpoABUratenb OT 3arpa3HeHUn,
NPOBEPUTb HAAEXKHOCTb 3a3EMITEHUS U COEANHEHMS SNIEKTPOABUraTENs C NPUBOOHBIM
MEXaHU3MOM, COCTOsIHME KOHTaKTOB B KOpPOOKe BbIBOAOB U COCTOSIHME LLETOYHOro
y3na.

Mpn ocmoTpe anekTpoasuratensi ¢ asHbIM POTOPOM yOaAnATb METaNMYECKYHO U
YrONbHYH Mbiflb U3 Kamep KOHTAKTHbIX KOreLl, NpoTupaTb KombLa U LLETKN YUCTOMN
HEBOITOKHUCTOW candeTkoW, CMOYEHHOMW B HEB3PLIBOOMACHOM pacTBopuTene
(n3onponaHon 1 eMmy nofgo0bHbIe). Criegbl NOAropaHnst Ha Korblax 3avmaTb MEKon
CTEKNAHHOW Gymaron. M3HOLIEeHHble LWEeTKM 3aMeHUTb 3anacHbIMU M3 KOMMSeKTa
NnocTaBKu aBuraTensi.

™
o 5MEE



Tabnuya 3. LLJémku (pa3mepb! U Konu4ecmeso)

" KonuuectBo
[JaBneHue WETKN HA . .
Tunopasmep aBuratens Pazmepbl WETOK, MM LWIETOK Ha
KOHTaKTHOE KOJbLIO, K&
ABuratensb, WT
5MT (MT) 011, 012 01051008 8x16x25 nnm 8x20x32
5MT (MT) 111,112, 132 W HODS 8x20x32
5MT (MT) 211, 311, 312 10x25x40 nnmn 10x25x50
or1,10016 6
5MT (MT) 411, 412, 511, 512, 200, 225 12,5x32x50
Z(%T (MT)611, 612, 711, 712, 713, 280, or1,60023 20x40x60 mnm 20x50x60

HeobxogMmMo Takke M3MepuTb COMPOTUBMEHWE U30nAuuM OBMOTOK cTatopa u
poTopa W UenM TepmMoOaTyMKOB, MNPOBEPUTb 3aTSXKKY KpeneXHblX COeaAvHEHUN
(MOMEHT 3aTs>KKM yKasaH B NpunoxxeHunr B) n cocTosiHne ynnoTHeHWI Mo NMHUM Barna.
3ameyeHHble HeJoCTaTKM YCTPaHUTb.

TekylM PEMOHT MNpPOU3BOAUTCS MNPV 3aMEYEHHbIX OTKIOHEHUsX B paboTte
anekTpoasuraTens: NOBbILLEHHOM HarpeBe Kopryca, yBenuyeHun wyma n subpaumm
N OPYrMX HEUCTNPABHOCTSIX.

MeprognyHOCTL NnaHoBO-NpeaynpeanTeNibHbIX PEMOHTOB YCTaHaBMMBAETCs B
3aBMCMMOCTM OT MPOU3BOACTBEHHbIX YCITOBUI, HO HE pexe OAHOro pasa B rod nocrne
NCTEeYEHUS rapaHTUNHOIO Cpoka 3KcnyaTauun.

Mpn NnaHoBo-NpeaynpeauTenbHbIX PEMOHTaxX MPOU3BOANTCS:

- OeMOHTaXx M pas3bopka arnekTpoaBuraTesns, NPOMbIBKa, CyLlKa U YMCTKa Y3roB 1
geranem;

- OCMOTpP MOALMMNHMKOB, LLETOYHOro, y3ra, ctatopa 1 potopa Ans obHapyxeHus
MEeXaHW4YeCKMX MOBPEXOEHWN, BbIABNEHUS OeTanen, nognexawmux 3ameHe,
BOCCTAHOBIIEHUIO U MPUFOHKE;

- yCTpaHeHVe 3amMmeYeHHbIX HEJOCTaTKOB U HeMcnpaBHOCTelN, banaHcMpoBKka poTopa
(Npn HEOBXOQUMOCTM), 3aMeHa U3HOLLIEHHbIX LLETOK, YCTpaHeHne crneaoB noaropaHus
KOHTAaKTHbIX KOMeL, NPUTMPKa LETOK N KOHTAKTHbIX KOMeLl.

Cnegbl nopropaHusi, HEPOBHOCTWM MOBEPXHOCTM KOHTaKTHbIX Komnel, W OueHus
YCTPaHUTb LWNMAOBKOM UM OBTOYKOW. KOHTaKTHble MOBEPXHOCTM KOMeL OOSMKHbI
ObITb CTPOro LWMMHAPUYECKUMWN U UMETL MadKW NONMpoBaHHbIA BUA 6e3 Hepos-
HOCTEMN, LapanuH 1 ropernbix MecT.

3ameHy LWeTOoK y anekTpoaBuratenen ¢ gasHbiM pOTOPOM MPOU3BOAUTE NPU UX
n3Hoce o 60% no BbicoTe.

LLleTkn OOmkHblI ObITh TLWATENbHO MPUTEPTbLI K MOBEPXHOCTM KOHTAKTHbIX Korew,.
Ona atoro mexgy obevMn LweTkamu 1 KOMbLOM MPOSIOXUTb CTEKMsIHHYI0 Bymary,
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obpalLeHHy0 pabo4velt CTOPOHOM K LEeTKaM, 1 nepegsuratb bymary Brnepea-Hasag
npyv HOpMarbHOM AaBfEeHUN Ha LWEeTKU. [ns npaBuIibHOM NPUTUMPKU KOHLUbBI Bymaru
HY>KHO OTOTHYTb BHW3 OT LLETOK BAOMb MOBEPXHOCTU KOMbLLA.

[MpumeHeHne HaxgayHoro unm kapbopyHAOBOro NOMOTHA AMS NPUTUMPKK LLETOK
HegonycTUMO.

3amMeHy W3HOCUBLUMXCH  MNOALUMMHUKOB MPOWM3BOAMTL B  COOTBETCTBUM C
MHOPMaLMOHHOW TabnMyKon Ha Kopryce ABuUraTens n Tabnuuen 4.

HeobxoaMMOCTb 3aMeHbl MOALUMMHUKOB OMNpedensTcsd WUCTeYeHMeM UuX rapaH-
TUINHOIO cpoKa CNy0bl, NMOALIMMHUKOBLIM LIYMOM MNpu paboTe anekTpogsurartens,
3ageBaHMeM potopa O CTaTop, CTYKOM B MOALUMMHMKAX, Hanm4yMeM mMexaHud4ecKux
NoBPEXOEHUN.

MogwwvnHkn cHMMaTb C Bama npu MOMOLWM CbemHuKka. [lepeg ycTaHOBKOM
NOALUMMHUKOB TLLATENBHO O4YMUCTUTE M MPOMbITE GEH3MHOM MOBEPXHOCTY NMOALLUMIMHUKNA
Ha Bany v B wute. [NoaWwWnnH1KM HacaXxmeaTb Ha Ban HarpeTbiMy B BO3A4YLLHOW cpeae
Unn macnsaHon BaHHe o Temneparypsl 100-120°C.

Ons nononHeHus unM 3aMeHbl CMaskM MCNoMb30BaTb TOMbKO KOHCUCTEHTHbIE
CMa3ky Ha OCHOBE MMHeparbHbIX Macer C IMTUEBLIM 3aryCTUTENEM.

Ona anekTpogBuratenenm ¢ npecc-macrieHkamu TMOMOfIHEHWE CMa3KuM  HYXXHO
Npon3BOANTL COrmnacHo Tabn. 5.

Oeuratenu 6e3 npecc-MacrneHoK KOMMMEKTYTCSA MNOALMMHUKAMU CO CMa3Kow,
3an0XeHHOW Ha 3aBOAe-N3roToBMTENE Ha BECb CPOK cNnyx0Obl (20000 4acos).
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Tabnuua 4. Tunbl NOOWUNHUKO8 U KOIUYeCcmeo CMa3Ku

Tvn nogwunNHUKa 6308 6309 6311 6313 6315 6316 6320 6326
Kon-Bo cmasku, rp. 70 80 100 150 200 250 350 400
Tabnuya 5. Kornuyecmeo cma3Ku U CPOK YaCmu4yHOU CMEeHb!
VlHTepBaan CMa3biBaHUA B MoTo4Yacax,
B 3aBUCUMMOCTU OT YaCcTOTbl BpaLleHUs
KonuuectBo
Tvn noAawMNHUKa
cMasku, rp.
1000 06/MUH. 750 06/MuUH. 600 06/MUH.
6308 10
6309 15
6311 20
6313 30
3000 3500 4000
6315 40
6316 50
6320 70
6326 80

MonHyto 3ameHy CMaskuM B OTKPbITbIX MOALUMMHMKAX HeobxoaMmMo Npou3BOAWTL B
KonmyecTBe, ykazaHHOM B Tabnuue 4. Cmaskon 3anosfHsieTcss cBoOOAHbIN O6BHEM
NoALUMMNHMKA, TAaOUPUHTHBIE KAHABKM M NMONOCTU BHYTPEHHUX MOALLUMHUKOBBIX KPbILLEK.

NMPUMEYAHMUE: 50% Bcen maccbl CMa3ku 3aknagblBaeTcsl B NOALUUMNHUKK (paB-
HOMEPHO MO OKPYXHOCTK), 50% — B kaMepbl NOALLUMHUKOB.

[Ona asnekTpoaBuratenemn, OCHALWEHHbIX MNpecc-MacnéHkaMmym Aans nonorHeHUs
CMa3KoM, MPOBOAUTCS [OOMOSHUTENbHOE CMasblBaHWE MOALUMMHUKOB C MOMOLLbHO
Lwnpuua Yyepes UHTepBarsbl, ykasaHHble B Tabnuue 5.

MoawwunHmkn paccuntaHbl Ans pabotbl B TedeHne 20000 yacos. Mo OKOHYaHUK
[AHHOro CpoKa NOALUMMHUKM nogsiexart 3aMeHe.

3.2. Pa3bopka u cbopka

BHumaHue! BckpbiTve anekTpogsuratenss 0e3 paspelleHus npencraBuTens
nocTaBLLMKa B NEPUO rapaHTUNHOIO Cpoka sIBMSIETCH OCHOBaHMEM AN OTKasa OT
rapaHTUHbIX 00A3aTENbLCTB.

OTKMIOUUTb 3nekTpoaBuraTenb OT NUTAOLLEN CETU, OTCOEAMHUTbL OT TOKOBEOYLLIMX
N 3a3eMMsoWMX MPOBOAOB, MPUMBOAHOIO MexaHu3ma unu pegykTopa. Pasbopky
3MeKTPoABUraTeNs MPOMU3BOAUTL B CrieayroLeM nopsake:

- CHSITb NPV MOMOLLM CbEMHMKA MONyMYydTy WM LUECTEPHIO C Bana 3reKTpo-
asuratens;

™
5 .




- OTBEPHYTb BONThI U CHATb KOXKYX BEHTUNSATOPA;

- CHATb BEHTUMATOP;

- CHATb KPbILLKY LLETOYHO-KOHTAKTHOTO y3na (anekTpoasuratesib ¢ ha3HbiM POTOPOM);

- OTCOeouHUTb MpoBoda OT  KOHTaKTHbIX  OoOnTOB  WETKOAepxaTenen
(anekTpogBuratens ¢ oazHbIM POTOPOM);

- OTBEPHYTb 6ONThI M CHATL NaneL WeTkoaepxartens ¢ WweTkamu (anekTpoasurartens
€ dpasHbIM pOTOpPOM);

- OTBEPHYTb BONThI, KPENsLME HaPYXHblEe MOALUMMHMUKOBBIE KPbILKK K NOALIMMHK-
KOBOMY LUMTY (MPU UX HANMWYUMN) N CHATb KPbILLKK;

- OTBEPHYTb OOMThbI, KpensLme NogLWNMHUKOBBIE LWNTbI K CTAHWHE;

- CHSITb NMOALUMMHMKOBbLIE LUNThI NIETKUMU yaapamMn MoroTKa U3 MArkoro Matepuva-
na (gepesa, LUBETHOro MeTanna, 1 T.4.) No NpunMBam Ha LuTe.

- N3BNeYb POTOp Tak, YTOObI HE NOBPeAMTL NTOGOBYHO YacTb OOMOTKM cTaTopa.

Cbopka anekTtpogsuratens MpoOM3BOAMTCS B MoCnefoBaTenbHOCTM, obpaTHOM
pasbopke.

lMocne cbopkn anekTpoaBuratensa NPoOBEPUTbL CONPOTUBIEHNE U30NALUN OBMOTKM
cTtatopa W potopa (ans anektpoasuratens ¢ asHbiM POTOPOM) OTHOCUTENBHO
Kopnyca n mexagy obMoTkamu 1 cBoBogHOE BpalleHne Barna OT pPyKu.

4. TENNOBASA 3ALLUTA OBUTATENEWN

Oeuratenu cepum 5MT cneumanbHOro WCMOMHEHWST MOTYT UMETb BCTPOEHHbIE
3MEeMEHTbI 3aLLUMTbI OT KPUTUYECKOTO Neperpeea 06MOTOK M NMOALUMMHUKOB.

B kayecTBe anemMeHTOB TEMMNOBOW 3alUUTbl OOMOTKM W MOALUMMHUKOB OBUraTenu
MOryT ObiTb OCHalleHbl TepMope3ncTMBHbiMM gatdnkamu (PTC, Pt100) w/mnu
OmmeTannmMyeckummn TepMoperne.

Hanunume BCTPOEHHbIX TEPMOAATYMKOB M TepMopene, UX TUM U KONMYEeCcTBO B
KaXkOOM KOHKPETHOM JBurarterne, yka3blBaeTcs B nacnopre ABurartensi.

MapkunpoBka BbIBOAHbIX kOHLOB no MOK 60034-8:

PTC Tepmopesunctopbl - «1TP1 n 1TP2y;

PT100 - «1R1-(1R2:1R2)», «2R1-(2R2:2R2)», «3R1-(3R2:3R2)» gonsa 3-x

NpOBOAHOM cxeMbl 3-u AaTymka B 3-x hasax;

- «1R1-(1R2:1R2)» - ana 3-x NnpoBOAHON CXEMbl OOVH AAaTYMK Ha OOMOTKY

cTaTopa;

BumeTtannuyeckne TepmoBbikntovatenu - «1TB1 n 1TB2».
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5. ABUTATEJIN C TOPMO3OM

[Buratenu C 3NeKTPOMarHUTHbIM TOPMO30M WCMOMb3YKTCA Ans  npuBoga
MexaHu3MoB Tpebyowmnx UKCMPOBAHHOIO OCTaHOBa 3a perflaMeHTUpOBaHHOE
BPEMsi NMOCIe OTKIMIOYEHMS ANEKTPOABUraTens OT CETU. ANeKTpoaBuraTenm ¢ ABOMHbLIM
3MNEKTPOMarHUTHbLIM TOPMO30OM MCMOMb3YHTCS B MEXaHn3Max TPeOyHLMX BbICOKOM
HaOEXHOCTUN yaAepXaHNsi poTopa aneKkTpogBuraTens.

MapkunpoBka kabensi NnoaKNtoHYeHMs ANeKTPOMarHMTHOro TopMo3a:

«ED - ED» - anekTpoMarHuTHbIi TopMo3 (nuTaHne ~1®, 220B);

«ET - ET» - anektpomarHuTHbIn TopMo3 (nutaHue ~3®, 380B).

Tabnuya 6. TexHUYeCKUE XapakmepucmuKu arekmpomMagHUmHo20 mopmo3sa SDZ1

Tun SDZ1-02|SDZ1-04 | SDZ1-08 | SDZ1-15| SDZ1-30 | SDZ1-40 | SDZ1-80 | SDZ1-150
[abapuT anektpoasuratens | 56, 63 71 80 90 100 112 132 160
TopMO3HOM MOMEHT

HoM. / makc., N*m 2/4 4/6 7.5/9 15/17 | 30/35 | 40/50 75/85 | 150/160
Tvn BeINpsMUTENS ZLKS-99-6, ZLKS-170-6 ZLKS-170-6
HanpsikeHne nutaHus

Bbinpsmutens AC, V 220, 380 380
HanpsbkeHue nutaHus

kaTywkun Topmosa DC, V 99,170 170
MoTtpebnsiemasi mowwHocTb, W 25 | 30 45 | 50 | 65 70 | 95 110
Bpems TopmoxeHus, s 0.18 0.2 0.25 0.35
PekomeHayemblin pabounii

3a30p A, mm 0.2 0.3 0.4 0.5 0.6
Max pabounit 3a3op A, mm 0.6 | 0.8 1 | 1.2

Max ckopoCTb BpaLLeHuUs, rpm 3000

Tun SDZ1-200 | SDZ1-300 | SDZ1-450 | SDZ1-600 | SDZ1-850 | SDZ1-2000 | SDZ1-4000
aGapwvT anekTpoasuratens 180 200 225 250 280 315 355

TOpPMO3HON MOMEHT

HoM. / makc., N*m 200/220 | 300/330 | 450/500 | 600/660 | 850/940 | 2000/2200 | 4000/4400

Twun BbINpAMUTENS ZLKS-170-6
HanpsixeHue nutaHus
Bbinpsimutenst AC, V
HanpsbkeHne nutaHus 170
kaTyLku Topmosa DC, V

MoTtpebnsiemasi mowHocTb, W 150 200 210 340 400 480
Bpemsi TOpMOXXEHUS, S 0.35 0.45 0.5 0.6 0.7 0.85

PekomeHayembiin paboynii
saaop A, mm 0.6 0.8 1

Max pabounin 3a3op A, mm 1.2 1.5 2 2.5
Max cKopoCTb BpaLleHus, rpm 3000 1500

380
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Tabnuya 7. TexHUYeCKUE XapakmepucmuKu afiekmpomMazHUmHo20 mopmosa SDZ3

Tun SDZ3-04 | SDZ3-08 | SDZ3-15 | SDZ3-30 | SDZ3-40 | SDZ3-80 |SDZ3-150
[aGapwuT anekTpoasuratens 71 80 90 100 112 132 160
TOpMO3HOW MOMEHT

HoM. / makc., N*m 4 75 15 30 40 75 150
Tvn BbINpSIMUTENS ZLLKS-99-6, ZLKS-170-6 ZLKS-170-6
HanpspkeHve nutanHuns

Bbinpsamutens AC, V 220, 380 380
HanpsbkeHne nutaHus

kaTyLku Topmosa DC, V 99,170 170
MoTtpebnsemasi MowHocTb, W 30 40 50 60 70 85 110
Bpemsi TopMOXeHusi, s 0.18 0.2 0.25 0.35
PekomeHayembI pabounii

3a30p A, mm 0.3 0.5 0.6

Max pabouni 3a3op A, mm 0.5 1.0 1.2

Max ckopoCTb BpaLLeHus, rpm 3000

Tabnuya 8. TexHUYeCKUE XxapakmepucmuKu aiekmpomMazHUmHo20 mopmosa DHM3

Tvin DHM3-04  |DHM3-05|DHM3-08|DHM3-15|DHM3-30|DHM3-40(DHM3-80 [DHM3-150

[abapwuT anekTpoasuratens 56,63 71 80 20 100 12 132 160

TOPMO3HON MOMEHT,

HoM. / maKkc., N*m 4/6 57 7,59 1517 30/35 40/50 80/90 | 150/160
RY-99V-3A-6 RY-99V-3A-6 Rectifier, -

Tvin BbINpAMUTENA Rectifier RY-170V-3A-6 Rectifier RY-170V-3A-6 Rectifier

HanpspkeHne nutaHus

Bbinpsmutensi AC, V 220 220,380 380

HanpsbkeHve nuTaHust kaTyLuki

Topmo3a DC, V. 99 99, 170 170

Morpebnsemas moLuHocts, W 25 35 40 45 80 85 90 130

Bpewms TopMOXeHus!, s 0,06 0,063 0,087 0,11 0,14 0,152 0,165 0,214

Bpems pactopMaxuBanus, s 0,05 0,055 0,072 0,095 0,12 0,13 0,14 0,18

PekomeHayemblii paboumii

3a30p A, mm 02 03 04 05 06

MakcumarnsHbIin pabounii

3asop A, mm 08 10 1,2

Max ckopoCTb BpaLLeHusi, rpm 3000

Tabnuya 9. TexHUYecKue xapakmepucmuku 080UHO20 3rieKmpoMazHUMHo20 mopmosa SDZ1

Tun SDZ1-02 SDZ1-04 SDZ1-08 SDZ1-15 SDZ1-30
aGapwuT anekTpoasuratens 56, 63 71 80 90 100
TOpMO3HOM MOMEHT,

Hom. / makc., N*m 4/8 8/12 15/18 30/34 60/70
Tvn BbINpSIMUTENS ZLKS-99-6, ZLKS-170-6

HanpspkeHve nutanuns

Bbinpamutens AC, V 220, 380

HanpsbkeHne nutaHus

Topmo3a DC, V 99, 170

MoTpebnsemas mowHocTb, W 25 | 30 45 | 50 | 65
Bpemsi TopMOXeHus, s 0.18 0.2
PekomeHayembin pabounii

3a30p A, mm 0.2 0.3 0.4
MakcvmanbHbii pabouni

3a3op A, mm 0.6 0.8 1

Max cKopoCTb BpaLleHuUs, rpm 3000
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Tabnuua 10. TexHuyeckue xapakmepucmuku 080LHO20 3/1eKmMpoMazHUmHoao mopmo3sa SDZ3

Tun

SDZ3-04

SDZ3-08

SDZ3-15

SDZ3-30

FaGapwT anekTpoasuratens

71

80

90

100

TOpPMO3HOM MOMEHT,
HoM. / makc., N*m

8

15

30

60

Tvn BbINpsMUTENS

ZLKS-99-6, ZLKS-170-6

HanpsipkeHue nutanus
Bbinpamutens AC, V

220, 380

HanpsbkeHne nutaHus
Topmosa DC, V

99, 170

MoTtpebnsiemasi MowHocTb, W

60

80

100 |

120

Bpemsi TOpMOXEHUs!, S

0.18

0.2

PekomeHayembiin paboynii
3a3op A, mm

0.3

0.5

MakcumanbHbIv pabounin
3a3op A, mm

0.5

Max ckopocTb BpalleHusi, rpm

3000

Tabnuya 11. TexHu4yeckue xapakmepucmuku 080UHO20 3r1eKmpoMazHUMmHo2o mopmo3da DHM3

Tun DHM3-04 DHMS3-05 DHM3-08 DHM3-15 DHM3-30
aGapwvT anekTpoasuraTens 56, 63 71 80 90 100
TOpPMO3HON MOMEHT,
HoMm. / makc., N*m 8/12 10/14 15/18 30/34 60/70
Tun BeinpaMUTens R on-6 RY-99V-3A-6 Rectifier, RY-170V-3A-6 Rectifier
Hanp;m(eHme nnTaHua
Bbinpsamutens AC, V 220 220, 380
Hal'lpﬂ)KeHI/Ie nnuTaHna
Topmo3a DC, V %9 99,170
MoTtpebnsiemasi mowHocTb, W 25 35 40 45 80
Bpemsi TopMOXeHus, s 0.06 0.063 0.087 0.11 0.14
Bpemsi pacTopmaxuBaHusi, s 0.05 0.055 0.072 0.095 0.12
PekomeHayembiit pabounii
3aa0p A, mm 0.2 0.3 0.4
MakcumanbHblii paGouni
3azop A, mm 0.8 1.0
Max ckopoCTb BpaLLeHus, rpm 3000

B Tabnuuax 6-8 npuBedeHbl TWUMbl UM TEXHUYECKUE  XapaKTEPUCTUKU

3MEKTPOMArHMTHbIX TOpMO30B, B Tabnuuax 9-11 OBOWHbLIX 351EKTPOMarHUTHbIX
TOPMO30B, KOTOPbIMW MOXeT ObITb YKOMMMAEeKToBaH pAsuratens cepun SMT
(MT) cneumanbHoro wucnonHeHus. Topmo3a MOryT MMeETb B CBOEM COCTaBe
BbINPSIMUTENbHbIE BMOKM, paccunTaHHble Kak Ha nuTaHme 2~380 B, 50 Ny, Tak u
Ha nuTaHne 1p~220 B, 50 'y. BapnaHTbl CXeM BKIHOMEHUS TOPMO30B NPUBELEHbDI
HUXe:
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Bo3MoXKHbIe cxeMbl MOOKITFOHEHUST 3/1eKMPoMaz2HUMHO20 MopMo3a
BapuaHmbi cxem nodksiroydeHust mopmo3oe SDZ1, SDZ3

MoakntoyeHne an.MarHUTHOro TOpMo3a C BbINpsIMATENEM
Tvna ZLKS-99-6 220V AC / 99V DC no nepemeHHOMY TOKY
Kk ceTn 380B.

\ﬁﬁ \fﬁ Topwmo3 99V DC

220V
T — 1 1
Topwoa 99V DC RRGGY Y| ussovnc
2LKS-99-6 Type SeriesBallast
220V ~v 220V

T | U T LU
RRGGYY RRGGYY
2ZLKS-99-6 Type SeriesBallast 2ZLKS-99-6 Type SeriesBallast

a) 6)

Cxewma 1. lNpu coeduHeHuu 06Momok 8 Kopobke 8b180008 10 cxeme “38e30a’,
a) - ¢ 00HUM mopmo30M, b) - ¢ d8ymMs1 mopmo3amu

380V v 380V

TopmMo3 99V DC

—||—|4£'

| U
RRGGYY

ZLKS-99-6 Type SeriesBallast

N
~/220V
|_| ’L\-I

M TopM03 99V DC

N
v 220V
|_|

TOopMO3 99V DC

' | U 1 1T 1

RRGGYY RRGGYY

ZLKS-99-6 Type SeriesBallast ZLKS-99-6 TxEE SeriesBallast
a) 6)

Cxewma 2. Npu eHympeHHem coeduHeHUU 0bMOmOK o cxeme “3ge3da’,
a) - ¢ 00HUM mopmo3om, 6) - ¢ d8yms mopmo3amu
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MopkntoyeHre a11. TOpMo3a C BbINpsiMUTenem
Tuna ZLKS-170-6 380V AC/170V DC no nepemeHHOMY
Toky k ceTn 380V AC.

ZLKS-170-6 Type SeriesBallast

N N N—N—\ Topmo3 170V DC

A~ 380V
170V DC ! LV Y
TOpPMO3 3
P RRGGY Y| ueirovoc
| ZLKS-170-6 Type SeriesBallast —

v 380V
ﬁ — 200
ey ]
RRGGYY
ZLKS-170-6 Type SeriesBallast ZLKS-170:6 Type SeriesBaliast

a) 6)

Cxema 3. a) - ¢ 00HUM mopmo3om, 6) - ¢ d8yMsi mopmMo3amu

—
I~ 220V KM 99V MoakmntoyeHne an.MarHTHoOro TopmMo3sa ¢
BbinpsiMuTenem tuna ZLKS-99-6

220V AC/99V DC no nocTositHHOMY TOKY
Kk ceTn 380V AC

ZLKS-99-6 Type SeriesBallast

\ﬁﬁ\ \ﬁﬁ Topm03 99V DC

@ Topmo3 99V DC

[
~ 220V, KM
1

T 11
T 11
ZLKS-99-6 Type SeriesBallast 2LKS.96.6 Typo SeriesBallst

a) 6)

Topmo3 99V DC

Cxewma 4. Npu coeduHeHuu obMomok 8 KOpobke 8b180008 o cxeme “3g8e3da”
a) - ¢ 00HUM mopmo30M, 6) - ¢ d8yMsi mopmMo3amu.
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~ 380V ~v380V

Topmo3s 99V DC

|
~220V P"
T — 1T
Topmo3 99V DC RRGGYY Topmo3 99V DC
ZLKS-99-6 Type SeriesBallast
N

~ 220V W ~ 2|20V ]/_I m’—nl

T U
II?RGGY\I( RRGGYY

ZLKS-99-6 Type SeriesBallast

7LKS-99-6 Type SeriesBallast

a) 6)

Cxewma 5. lNpu eHympeHHem coeduHeHUU 06MOMOK o cxeme “3g8e30a’,
a) - ¢ 00HUM mopmo3som, 6) - ¢ d8yms mopmo3amu

.
Inv 380V KM 170V, MoakntoyeHre 31.MarHMTHOro TopMo3a
7 ¢ BbinpsimuTenem tuna ZLKS-170-6
FI{ é s GI \'( \'( 380V AC/170V DC no noCTostHHOMY TOKy

Kk cetn 380V AC

ZLKS-170-6 Type SeriesBallast

380V

| |
| | \ \ \ Topmo3 170V DC

380V

PA
N A
Topmo3 170V DC RRGGYY Topmo3 170V DC
2LKS-170-6 Type SeriesBallast
380V KrTl_m ~ 380V ]K/’V'_l

T LI
RRGGYY RRGGYY

ZLKS-170-6 Type SeriesBallast

ZLKS-170-6 Type SeriesBallast

a) 6)

Cxema 6. a) - ¢ 00HUM mopmo3omM, 6) - ¢ d8yMsi mopmo3amu
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BapuaHmbI cxeM nodknroveHusi mopmosoe DHM3

MopkntoyeHre a.MarHMTHOro TOpMo3a G BbINpsMUTENeM
mmna RY-99V-3A-6 220V AC / 99V DC no nepemMeHHOMY TOKY
K ceTun 380B.

\ﬁﬁ \ﬁﬁ Topmos 99V DC

=] o [

T T T T
Topmos 99V DC r2 r1 g2g1b2b1
- RY-99V-3A-6 Rectifier

220V ~v 220V
] L
r2 1 g2g1b2 bl 2 1 g2g1b2bi
RY-99V-3A-6 Rectifier RY-99V-3A-6 Rectifier

a) 6)

TopMo3 99V DC

Cxewma 7. Npu coeduHeHuu 06Momok 8 Kopobke 8b180008 110 cxeme “3ge30a’,
a) - ¢ 00HUM mopmo3om, 6) - ¢ d8ymMs1 mopmo3amu

380V ~ 380V
N—\\ Ne— A\ TopMO399V DC
N
~s220V
- H
M TOpMO3 99V DC M r2 r1 g2 g1 b2 b1 |ropmos 99v bC

RY-99V-3A-6 Rectifier

~/220V]
|_|

T T T
r2 r1 g2 g1b2b1
RY-99V-3A-6 Rectifier

T T T
r2 r1 g2 g1b2b1
RY-99V-3A-6 Rectifier

a) 6)

Cxewma 8. lNpu eHympeHHem coeduHeHuUU 06MOMOK o cxeme “3ge30a’,
a) - ¢ 00HUM mopmo30M, b) - ¢ d8ymMs1 mopmo3amu
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v 380V 170V
—I [MoakntoveHne an. TopMosa C BbINpsiMUTENEM

Tuna RY-170V-3A-6 380V AC/170V DC no nepemeHHOMy

2 92 91 b2 b1 Toky k ceTn 380V AC.
RY-170V-3A-6 Rectifier

380V
~~ 380V

——\ Topmo3 170V DC

380V
T T T T
@ Topmos 170V DG 2 1 gz g1 b2 b1 Topmos 170V DC
Py RY-170V-3A-6 Rectifier | —
£\ 380V
1 [ = [
T — T
r2 r1 g2g1b2b1 N P

RY-170V-3A-6 Rectifier r2 92 g1 b2 b1

RY-170V-3A-6 Rectifier

a) 6)

Cxema 9. a) - ¢ 00HUM mopmo3om, 6) - ¢ 08yMs mopmo3amu

~zzov 99v MopakntoyeHne 3n.MarHMTHOrO TOpMo3a ¢
sbinpamutenem tuna RY-99-3A-6
220V AC/99V DC no nocTostHHOMY TOKY
r2 r1 gZ g1 b2 b1
RY-09V-3A-6 Rectifier K cetn 380V AC
A~ 380V ~ 380V

\ﬁﬁ\ \ﬁﬁ Topmo3 99V DC

@ Topmo3 99V DC

~20v| KM

O

r2 r1 g2g1b2b1
RY-99V-3A-6 Rectifier

r2 r1 g2g1b2b1

Topmo3 99V DC
RY-99V-3A-6 Rectifier

r2 r1 g2g1b2b1
RY-99V-3A-6 Rectifier

a) 6)

Cxema 10. lNpu coeduHeHUU 06MOMOK 8 KOpobke 8b180008 10 cxeMe “38e30a”,
a) - ¢ 00HUM mopmo30M, b) - ¢ d8yMs1 mopmMo3amu
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~s 380V ~s 380V

Topmo3 99V DC

N

|
~220V F"
T T —! T
TopMo3 99V DC r2 r1 9291 b2 b1 |1opumos 99v DC
RY-99V-3A-6 Rectifier
N N ‘
oo M s 220V ]9"
L (7 L1 7 &

T LI I
r2 r1 g2 g1b2b1

T 1
r2 r1 g2g1b2b1
RY-99V-3A-6 Rectifier RY-99V-3A-6 Rectifier
a) 6)

Cxema 11. lNpu eHympeHHeM coeduHeHuUu obMomok o cxeme “3gesda’,
a) - ¢ 00HUM mopmo30M, 6) - ¢ d8yMs1 mopmMo3amu

+
Inv 380V KM 170V MoakntoyeHne an.MarH1THOro TopmMosa

1 I_—/l |_ ¢ Bbinpsimutenem Tuna RY-170V-3A-6

2 M g2 51 b2 b1 380V AC/170V DC no nocTosiHHOMY TOKY

RY-170V-3A-6 Rectifier K ceTn 380V AC
A380V As380V

] ]

\ | \ | \ —N—\ Topmos 170V DC
380V F/l

T T T T
r2 r1 g2g1b2b1 |,
pMO3 170V DC
@ Topwos 170V'DC @ RY-170V-3A6 Rectifier [

~sagov| KM ~3s0v] KM
EEaEl 1]
2 g|2 gl‘l b|2 b1 r2 r1 g2 g1b2b1
RY-170V-3A-6 Rectifier RY-170V-3A-6 Rectifier

a) 6)

Cxema 12. a) - c 0OHUM mopmo3om, 6) - ¢ d8ymMsi mopmo3amu
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BaxHo: [pu BbIKMIOYEHUM MNUTaHWUA KaTyLWKUM TOPMO3a MO MOCTOSIHHOMY TOKY
TOPMOXEHUE MNPOUCXOAUT MpPaKTUYECKM MrHOBEHHO B OTNMyMe OT  crnocoba
BbIKITIOYEHWS MO NEepeMEeHHOMY TOKy. Takvm 06pa3om, nNpu HeOBXOAMMOCTN TOYHOTO
MO3VLUMOHMPOBaHMS TOMOXEHUs Bana npu TOPMOXEHWM crieayeT MNPUMEHSITb
BbIKIOYEHME MO NMOCTOSAHHOMY TOKY.

6. ABUTATENIN C HE3SABUCUMbIM OXJNTAXKAEHUEM

OBuratenu, npegHasHayeHHble OnA paboTbl NPU MOHMKEHHBIX OTHOCUTENBHO
HOMWMHAmNbHOIO pEXMMa 4YacToTax BpalleHWsl, OCHALLaTCA BEHTURATOpamMu
HEe3aBMCMMOro OXNaXJeHus (Janee - BEHTUNATOP), NPOU3BOAUTENBHOCTb KOTOPbIX
He 3aBMCMT OT 4acTOTbl BpalleHusd papuratensd. BeHTunaTopbl He3aBMCKMMOrO
oxraxgeHnst MoryT ObITb Kak ogHodasHbiMu (1p~220B, 50IL), Tak 1 TpéxdasHbiMm
(3p~380B,500Mw).

Ecnu anektpoasuratenb, Ha KOTOPOM YCT@HOBIIEH BEHTUNATOP, YMpaBrsieTcs OT
npeobpasoBaTerns YacToTbl, NOAKMYaTh BEHTUNATOP K KNEMMaM 3NeKTpoaBuraTens
3anpeLleHo.

BeHTUnATOp HE3aBUCUMOW BEHTUNALMM NpegHasHayYeH A NPAMOro nycka oT CeTu
(1~220B, 50y nnm 3cb~380B, 50I'L) cooTBETCTBYOLLIEN annapaTypon (nyckatenem/
KOHTaKTOpOM 4epe3 OTAeNbHble annaparbl 3awWuTbl) U OTAENbHbIM kabenem, He
BXOASALLMMY B KOMMIIEKT NOCTaBKM.

3anyck BeHTWNsiTOpa NPOM3BOAMTCA OLHOBPEMEHHO C 3reKkTpoaBuratenem, Ha
KOTOPOM OH ycTaHoBreH. He gonyckaeTtcs paboTta OCHOBHOIO anekTpoasuratens npu
OTKIMOYEHHOM BEHTUIIATOPE.

CxeMbl NOOKIIOYEHUSs 8eHmursiamopa:

L flr’ —# A 1 flf #N
M —=1 —# B ]
L P . —C L she 3 Sj’—.ﬁL
Bentunatop [~ KM Bentwnatop [ | KM
N N
KM KM
BK BK
3¢p~380B 1¢p~220B

BK— gon.koHTakT I'IYCKaTeJ'Iﬂ/KOHTaKTOpa BKITHOYE€HNA OCHOBHOIO 3N1eKTpoaBUraTen4.
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lMoOdknroyeHue eeHmusiamopa

Kabenb nuTaHusi BEHTUNSITOpa MOXET 3aBOAMTbCS Kak B KIMNEMMHYH KOPOGKY
anekTpoaBuratens, Tak M B COBCTBEHHYID KIEMMHYK KOpoOKy BeHTURATopa,
PacrosioXKeHHY0 Ha Koprnyce aMeKTpoaBuraTensi.

1. MNpwn HanpspkeH nutanusa 1H~220B B KNEMMHYIO KOpPOBKy OT BeHTunAtopa
3aBefeHo 3 nposoaa:

x

* XENTbIN/3eNEHbl — «3a3eMeHne»
M VT1/VT N N .

* KOPUYHEBbLIN/YEPHbLIV — «asa»
* CUHUW —«HOMNb»

w,

[~ Y
IMI VT1/VT3 L

KnemmHas kopo6ka

BeHTtmMnsTop

2. Mpu HanpsbkeHun nutanms 3~380B B KreMMHyt0 KOpOOKy OT BeHTunatTopa
3aBefeHo 4 nposoga:

—0_ Cf—
—0O Ol

5 * JXENTbIN/3eNEéHbIN — «3a3eMrneHne»
Ko * Tpu hasHbIX NPOBOAA

VT2

BeHTUNSTOP VT2|w / VT4 p c

KnemmHaa Kopobka

5

3. MNpwu nuTaHum TpéxdpasHoro BeHTUNsITopa oT ceTn 1¢h~220B B KNEMMHYH KOPOOKY
OT BEHTUNATOpA 3aBefeHo 4 npoBoaa:

~ NL
=+ O
faa) s .. . L
Z| *  KENTbIN/3eNEéHbIN — «3a3eMneHne»
S| 2| Kouencarog
== * TpU q)aSHbIX nposoaa, KOTOpble
npncoegunHATCA K a3HOMY npoBoAYy ceTu
O OO0 | A P (asHomy npoBoay
- NMUTaHUA, K (ba3HOMy nposoay cCetn nutaHuA
O QI Q Q yepes KoHOeHCaTop U K HyneBoOMYy npoBoay.
L = |
KneMmHas KopoGka

% BeHtunstop
™
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lModknroyeHue HapyXH020 eeHmMuJsissmopa

Mpy 1CMoNb30BaHNM B Ka4eCTBE BEHTUNATOPA aCMHXPOHHOTO SNEKTpoABUraTens,
YCTaHOBMEHHOIO CHAapYXW KOXYyXa OCHOBHOIO 3NeKTpoABuratens, MoaKoYeHne
MPOV3BOAUTCS COMMACHO NacropTy WK CXeMbl, NPUBEAEHHON B KIIEMMHON KOpoGke
[AaHHOro anekTpoaBuraTens.

Mpy nNOOKMHYEHUM HE3aBUCUMON BEHTUNSAUMM HeobxoamMmo yb6eamTbes, 4To
BpaLleHVe KpbIbYaTKM BEHTUIISITOpPA COBMAAaeT MO HarpaBlieHWo CO CTPESKOWA,
n3obpaxeHHON Ha KoXyxe BeHTUnsaTopa. Ecnu HanpaBneHue BpalleHus He
coBrnagaet, TO HeobXOAMMO MOMEHATb MecTamu [Ba NobbiX NUTaLWMX NpoBoda
He3aBMCUMOWN BEHTUMALMK, MPeaBapuTenbHO 06eCTOUMB Lerb, K KOTOPO MOAKIOYEH
BeHTUNATOP. [Nocrne aToro cHoBa NPOBEPUTL COBMaAEHNEe BPaLLEHNS BEHTUNATOPa CO
CTPErKOW Ha ero KoXyxe.

7. ABUTATENN C SHKOAEPOM

Mo TpeboBaHWO 3akasumka ABWraTeNM MOryT OCHaLlaTbCs SHKOAEePOM. Twun
YCT@HOBJIEHHOIO 3HKOZEpa YyKasblBaeTcs B MNacrnopTte pApuratens. TexHuyeckue
XapaKTepUCTUKN WM CXema BKIOYEHUsI 3HKOoAEepa YKasblBalTCs B TEXHUYECKOM
OOKYMeHTaLMKN 3HKoAepa, Npuraraemor OMOSNHUTENbHO K OCHOBHOW COMYTCTBYHOLLEN
[OKyMeHTaumm gsuratens.

MapkupoBka kabens nogkntoyeHust aHkogepa: «ENC.»

8. XPAHEHUE

XpaHuTb 3NEeKTpoABUraTeN MOXHO B Tape unv 6e3 Hee B 3aKpbITbIX Y BEHTUNNPY-
eMbIX MOMELLEHUSAX, B aTMOCcdepe KOTOPbIX HE OOIMKHO COAEPXKaTbCs KUCMOTHbIX,
LENOYHbIX U OpYrMx napoB, BPEAHO OEMCTBYHOLUMX HA M30NAUMio, NokpbiTus. Mpu
3ToM 0OpaboTaHHble YacTu anekTpoasuratensi (CBOOOAHbLIN KOHeL, Bana, nanbl U
MecTa nog 6onTbl 3a3eMneHns) OMKHbI OblTb MOKPbITbI aHTUKOPPO3MOHHON CMa3KOM.

TemnepaTypa oOkpyxawLlen cpedbl npu xpaHeHum — ot -45°C pgo +40°C npu
OTHOCUTENbHOW BNaXXHOCTU Bo3ayxa He 6onee 80% npu 20°C. Peskne konebaHusi
TemnepaTypbl M BMaXHOCTM BO34yXa, Bbi3blBalOWMe 0OpasoBaHMe  pocChl,
HeJonyCTUMbI.

Bo BpeMs XxpaHeHusi Ha ckrnage arnekTpogBurateny OCcMaTpuBaloTCsl He pexe
O[HOro pasa B rog M B criydae HeobXoauMOCTU MOABEPrakTCs NepekoHcepBaLymu.
[nsa koHcepBaLuy NPUMEHSAIOTCS CrieLmarnbHble KOHCEPBALMOHHBIE CMa3KMu.

™
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9. TPAHCTNTOPTUPOBAHUE

[ns TpaHCnopTMpOBaHWS 3rekTpoaBuUraTesnieil NpUMEHsTb Tapy, UCKIHoYaoLLyto
noBpexaeHne o6paboTaHHbIX MOBEPXHOCTEN, NTaKOKPaCOo4YHbIX NMOKPLITUN, NonagaHne
BHYTpb Braru, NoBpexaeHne KOHLIOB Bara 1 Apyrux YacTen areKkTpoasurarterns.

TpaHcnopTMpoBaHWe aneKkTpodBuUraTenel NpoM3BoaUTb B 3aKPLITOM TpaHcropTe
(*kene3HOOoPOXKHbIX BaroHax, KOHTENHepaXx, KPbITbIX aBTOMaLUMHaX).

Mpwv norpyake 1 BbIrpy3ke Henb3si 6pocaTb 1 Pe3ko NoAHNMATL 3NeKTpoaBuUraTerb.
Mogbem HeynakoBaHHOrO ABWraTensi OCYLUeCTBRsieTcs 3a pbiM-6onT. PbiM-GonT
aBuratensl paccumtaH TONMbKO Ha Bec anekTpoasuratens. [lepeg nogbémom
anekTpoaBuUraTens creayeT NpoBEPUTb COCTOsIHME PbIM-60MTOB, NPY HEO6XOAMMOCTU
NoATSAHYTb.

10. CBEAEHUA OB YTUITU3ALINUN

Boiwenwmne n3 CTpos 3NekTpoaBUraTenuM He MPeacTaBnsitoT OnacHOCTUM Ans
3,0pPOBbS YEMNOBEKA W OKPY>KatoLLEn cpeabl.

MaTepuarnbl, U3 KOTOpbIX U3roTOBMEHbI AeTanu anekTpoasuratenen (4yryH, crans,
Meb, antoOMUHUEBLIE CMIiaBbl), NOAOAIOTCS BHELLUHEN nepepaboTke M MoryT ObiTb
peanu3oBaHbl MO YCMOTPEHUIO NoTpebuTtens.

11. TFAPAHTUUN N3TOTOBUTENA

[apaHTUHBIN CPOK 3KCMnnyaTaumMuM - ABa roga €O AHS Hayana akcnnyarauuu
aBuraTensi npu rapaHTuinHon Hapabotke 10000 4. B nepuon oencTenst rapaHTUIAHOIO
CpOKa M3roToBUTENb HE HEeCeT OTBETCTBEHHOCTb 3a MOBPEXOEHWUH, BO3HUKLIME MO
BMHEe NoTpebuTens B pesynbraTe:

* HEMPaBUNbHOW TPAHCNOPTUPOBKU U XpPaHEHUS;

* HENPAaBUJIBHOTO U HEKBANMMULIMPOBAHHOIO MOHTaXa, NOAKITHYEHNS,

aKcnnyataumm u TeEXHUYECKOro obCnyxnBaHus;

* pa3bopku, 4opaboTKMN NN N3MEHEHUSA KOHCTPYKUUN ABuraTtens 6e3

COrnacoBaHus C U3roToBUTENEM.

™
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NMPUNOXEHUE A (OBA3ATEJIbHOE)

A Y

W2 U2 V2

W2 U2 V2
1TP1 O— /1H— /1H— /
1TP1 O
ur ] ovi | ow 61)—‘ 51)—‘ Sv%—‘
L1 L2 L3 L3

L1 L2
PucyHok A.1.2 - Cxema noOK/oYeHuUs PucyHok A.2.1 - Tunosas cxema
dsuzamerns ¢ coeduHeHuUeM ¢az obMomku nooKYeHUs mepmopesucmopos PTC
«\/Y» (wecmv 8bI1800HbIX KOHY08) (Konlu4ecmeo nocs1edo8amesnbHO COeOUHeHHbIX

mepmope3ucmopos Moxem 6bime Opy2um)

1R1 O O 1R2
o
+t +t° +to +t0
2R1 O O 2R2 1TB1
0
+t 1782
3R1 O O 3R2
+t°
PucyHok A.3.1 - Tunosas cxema PucyHok A.4.1 - Tunosas cxema NOOK/IOYeHUs
nooKoYeHUs mepmonpeo6pa3oeameneﬁ bumemannuyeckux mepMOSbleoqameneL)
conpomusneHus Pt100 HOPMQJIbHO 3aMKHYMbIX
HE1 ~210..2408 () HE2

PucyHok A.6 - Cxema noOK/l04eHUA IeHMOYHO20

aHMUKOHOEHCamHO20 Hazpesamerns
12..220B
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NMPUNOXEHUE b (OBA3ATEJIbHOE)
Cywka aBuratens

[Buratenb MOXHO CyLUUTb criegytoLwmmm cnocobamm:

* HApY>XHbIM 0BOrpeBoOM;

* NepeMeHHbIM TOKOM;

* NOCTOAHHbLIM TOKOM.

Mpu cywke HapyXHbIM 060rpeBOM He JOMycKaeTcs:

NPsSIMOro BO34eNCTBUSA OrHS;

npeBblLLEHNs TemnepaTypbl Harpesa 6onbLe 90°C.

Mpun cywke nepemeHHbIM O0fHOMa3HbIM TOKOM UIN NMOCTOSIHHBIM TOKOM 3Ha4eHus!
TOKOB YyKasaHbl B Tabnuue B 3aBMCMMOCTU OT CXEMbl MOAKITHOYEHUS OOMOTKM W
TemnepaTypbl OKpyxawuwen cpedbl. CxeMbl MOAKMOYEHUA OOMOTKM ANS CYLUKM
apuratens ykasaHbl Ha pucyHke B.1 ansa coeguHeHua «A» n Ha pucyHke B.2 ans
coegnHeHns «Y».

Tabnuuya 3Ha4eHuUl MOKO8 rpu CyWKe.

TemnepaTypa okpyxatoLiemn KoHTponupyembin CoeguHeHune
cpeabl napameTp A Y
R . lMepemeHHbIV TOK, %lH 59% 68%
10°C..... +10°C MocTosiHHBIN TOK, %lH 93% 107%
R R lMepemeHHbIn TOK, %IH 48% 55%
+ +
10°C oo 40°C MocTosiHHbBIV TOK, %lH 74% 85%

CnpaBoYHble 3HAYEHMST HANPSPKEHUST UCTOMHMKA NUTaHMUS MOTYT BapbUPOBATbLCS:
* Ans nepemexHoro Toka ot 10% U 1o 30%U

Hom’

* Ans noctosHHoro Toka ot 1% U, . n£o 10% U
HanpsbkeHne aBuraTens.

rae UHO - HOMUWHalnbHOE

Hom’ M

Cylwky ABuratensi Npou3BOAMTb CO CHSATBIMU KPbLILKOW M KOPMYCOM KOpPOOKM
BbIBOZOB.

PucyHok Bb.1 — Cxema coeduHeHusi PucyHok 5.2 — Cxema coeduHeHusi
obmomok «A» npu cywke o6MomKu. 0bmMomok «Y» npu cywke o6Momku.

™
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NMPUNOXEHUE B (CMMPABOYHOE)

Tabnuua B.1- MomeHm 3amsi>kKu KOHMaKkmHbIX 6051moebix coeduHeHul

MoMeHT 3aTSZKKH

H“aMﬁe P KOHTAKTHBIX 00JITOB,
pe3n0bI How, £10%

M4 1-2

M5 3-5

M6 6-8

M8 10-20

M10 20-30

M12 40-50
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NMPUNOXEHUE I (CMPABOYHOE)

Tabruya I7 1. [onHbIG crnucok MapKUupo8OK 8bI800HbIX KOHU08 (Kabenel):

MapkupoBka Onucaxwue
uU1-U2 dasza A obmoTkM cTaTopa
V1-V2 ¢asa B obmoTkm ctatopa
W1 - W2 ¢aza C obmMoTkM cTaTopa
1TP1 - 1TP2 PTC Tepmope3sncTopbl B 06MOTKE

craTtopa

1R1 - (1R2:1R2), 2R1 - (2R2:2R2),
3R1 - (3R2:3R2)

TepMmonpeobpa3oBaTtenu
COMPOTMBNEHNSA AN 3-X NPOBOOHOWN
cxembl 3-u gatumka B 3-x paszax

1R1 - (1R2:1R2)

Pt100 TepmonpeobpasoBaTtenu
COMPOTMBEHNSA AN 3-X NPOBOAHOWN
CXeMbl OOMH AaT4MK Ha 0OMOTKY
craTtopa

OvmeTannuyeckme TEePMOBbIKITKO4aTenun

1TB1 - 1TB2
B 0OMOTKe cTaTtopa

7TP1 - 7TP2 PTC TepPMOPE3NCTOp B NOAWMMHNMKE C
npvBoAHON cTopoHbl (D-end)

8TP1 - 8TP2 PTC TepmopesncTop B NOALLUMHUKE C

HenpwuBogHou ctopoHbl (N-end)

7R1 - (TR2:7R2)

Pt100 TepmonpeobpasoBartenb
conpoTuBneHus ans 3-x NpoOBOAHON
CXeMbI B MOALUNMHUKE C MPUBOLHOM
cTopoHbI (D-end)

8R1 - (8R2:8R2)

Pt100 TepmonpeobpasoBaTtenb
COMpPOTMBNEHNSA AN 3-X MPOBOAHOWN
CXeMbl B MOALMMHUKE C HEMPUBOLHOWM
cTopoHbl (N-end)

OvmeTannuyeckmi TEePMOBbIKITKOYaTelnb

7TB1-7TB2 B MOALLMWMNHWKE C NPUBOAHON CTOPOHBI
(D-end)
GumeTannmyecknii TepMoBbIKNoYaTENb
8TB1-8TB2 B MOALUMMHMKE C HEMPUBOLHOW
cTopoHb! (N-end)
HE1 aHTWMHKOHZEHCATHbLIN NoJorpes
nepeaHero NOALIMMHUKOBOTO LnUTa
HE?2 aHTMKOHAEHCaTHbIV NOAOrpeB 3agHero

noALNNHUKOBOIO WnTa

-SVE=
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BVI6p0,lJ,aT‘4VIK no ocn X Ha CTaHuHe

VS1 aneKTpoaBuraTernis Co CTOPOHbI
nepegHero NOALWMMHUKOBOIO y3na
BMOpoJaTUmMK No ocn X Ha CTaHuHe

VS2 aneKkTpoABuUraTens co CTOpPOHbl 3agHero
NOALUMMHUKOBOIO y3na

VS3 BMOpoaaTymk no ocn X B LIEHTpE
CTaHVHbI drekTpoasuraTens

VsS4 BMbpogatynk no T3 knneHTa

ED - ED 3MNEeKTPOMAarH1THbIN TOPMO3 (MUTaHue
~10, 220B)

ET-ET 3MEeKTPOMAarHUTHbIN TOPMO3 (NUTaHue
~39, 380B)

VT1 - VT1 BEHTUNATOP BCTPOEHHbIN OAHOM(a3HbIN

oceBoi (NuTaHune ~1®, 220B)

VT2U-VT2V-VT2W

BEHTUMATOP BCTPOEHHbIN TPEXa3HbIN
oceBovi (nuTaHue ~3®, 380B)

VT3 -VT3

BEHTUMATOP NMPUCTPOEHHbIN (HAE3OHUK)
(nutaHne ~10, 220B)

VT4U-VT4V-VT4 W

BEHTUNATOP NPUCTPOEHHbIN (HAe3OHNK)
(nutanne ~30, 380B)

ENC

3HKOAep (oaTtynk obpaTHoM cBA3N)

(1R1:1R1) - (1R2:1R2)

Pt100 TepmonpeobpasoBaTtenu
COMNpPOTMBNEHNA AN 4-X NPOBOOHOWN
CXeMbl OOMH AaT4MK Ha 0OMOTKY
craTtopa

(1R1:1R1) - (1R2:1R2),
(2R1:2R1) - (2R2:2R2),
(3R1:3R1) - (3R2:3R2)

Pt100 TepmonpeobpasoBartenu
COonpoTMBNEHUs Ans 4-x NpOBOAHON
cxembl 3-u gatyunka B 3-x pasax

(TR1:7R1) - (TR2:7R2)

Pt100 TepmonpeobpasoBartenb
ConpoTMBneHns Ans 4-x NpoOBOAHON
CXeMbI B MOALUNMHUKE C NMPUBOLHOM
cTopoHbI (D-end)

(8R1:8R1) - (BR2:8R2)

Pt100 TepmonpeobpasoBartenb
COMNpPOTMBNEHNSA AN 4-X NPOBOOHOWN
CXeMbl B MOALUMMHUKE C HEMPUBOLHOWM
cTopoHbl (N-end)
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Ona 3ameTokK

-SMEFE
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Ona 3ameTokK
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ANNEKTPOABUIATEIIN

O6LienpoMblLLneHHble C 31eKTPOMarHnTHbIM MoaroToBNEeHHbIe
TOPMO30M MoA YacToTHoe
perynupoBaHue, AYP

KpaHoBbie B3pbiBO3aluMLLieHHbIE BbicokoBOMbTHbIE OpHodaszHble
AVMY, AUMYP,
2ANMYP, 3SAUMYP

PepnykTopbl n [MpeobpaszoBaTenu Hacocbl
MOTOP-penyKTopbl 4acToThl
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