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YBakaembln MNoKynartersb,

Bbnarogapum 3a nokynky asuratena WEG. NpunobpeTeHHbin Bamu npoaykT - achdektuBHOE
n3genue BbICOKOro KayecTBa, YTO rapaHTUpyeT ero 6e3ykopusHeHHyo paboTy.
OnekTpoasuraternb UrpaeT BaXxHY0 POrb B OXpaHe OKpyXatoLen cpegbl n obecneyeHnm
koMcpopTa Kak CBOero BnagenbLa, Tak U BCEro HaceneHns 3eMHOro Lwapa, No3ToMy, ero cnegyer
BOCMPUHUMATb M OTHOCUTLCS K HEMY, KaK K CIIOXXHOMY MexaHu3my, TpebyloLlemy Hagnexaliero
obpalLeHnsa Npy XpaHeHUN, yCTaHOBKE N TEXHUYECKOM OBCNYXMBaHUN.

PaspaboTyrkn gaHHOro pykoBoAcCTBa Nnocrapanunck caenaTtb Tak, 4Tobbl cogep)alwasncs B Hem
NHOpMaLMA NOMHOCTLIO COOTBETCTBOBANa KoHdurypaumm n obnactn npuMeHeHus asuraTens.
Taknm o6pasom, a4ns Toro, YTobbl 00ecneunTbs HeNpepbIBHYO N 6e3onacHyto paboTy Kak camoro
ABuraTtens, Tak u CUCTEM, KOMMNOHEHTOM KOTOPbIX OH SIBNSIETCA, HACTOATENIbHO PEKOMEHAYEM
BHMMAaTENbHO NpoYMTaTh HAcTosILLLEeEe PYKOBOACTBO Nepea TeM, Kak MPUCTYNUTb K YCTaHOBKE,
aKcnnyaTaumm unm TeXHn4eckomy obcnyxmeaHuio nsgenus. B Tom cnyyae, ecnm Bbl He HaLWNn
OTBETbI Ha CBOW BOMpOChI, obpaTtuteck k npeactasutento WEG.

XpaHuTe gaHHOe PYKOBOACTBO B HEMOCPEACTBEHHOM B6nnM30CcTy OT ABuUratens, Ytobbl UMeTb
BO3MOXHOCTb 06paTUTbCA K HEMY KaXKabli pa3 Npyv BOSHUKHOBEHMM KaKUX-TTMOO COMHEHUNA.

BHMMAHUE

1. rapaHTVIFI OencTBuTENbHA TOMNbKO B Clny4ae CTpororo cobntogeHuns VIHCprKLI,VIVI n
peKOMeHD,aLJ,MVI HacCTOo4ALlero pykosoacTBea;

2. YcTaHoBKa, aKcnnyaTtauna n TexHndeckoe o6cny>|<|/|BaHv1e asuratena AOorXHbl
BbINOJTHATBCA TOJIBKO cneynanmctamMmm, MMerowimMmmn CoOOTBETCTBYHOLLLYIO NOATOTOBKY.

NMPUMEYAHUA

1. YacTuyHoe unu nonHoe Bocnpon3BeAeHne ykasaHHbIX B JaHHOM PYKOBOACTBE CBEOEHUI
paspeLlaeTcs TOMbKO CO CChINKOM Ha UCTOYHMK.

2. B cnyyae yTepu pykoBOACTBa Bbl MOXETe CkayaTb ero konuio B popmate PDF, nepenga
no criegytoLlen ceoinke: www.weg.net, unu otnpaesuts B WEG 3anpoc Ha nonyyeHue
HOBOTO 3K3emnnspa.

WEG EQUIPAMENTOS ELETRICOS S.A.
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1 BBEOEHUE

HacToslwee pykoBOACTBO COAEMKUT MHADOPMALIMIO N MHCTPYKLUU, MPUMEHUMYIO K CTaHO4APTHBIM MoAensM
asuratenen.

Osuratenu, obnagaowue niagmeMayanbHbIMM 0OCOBEHHOCTAMM, NOCTABIIAOTCH B KOMMIIEKTE CO
cneumanbHON JOKYMEHTaUMEN (YepTexm, CXema CoeqMHEHNN, rpadduKn XxapakTepucTuk un T.4.). [Jo Toro, kak
NPUCTYNUTb K YCTAHOBKE, 3KCMyaTauun nnm TEXHNYECKOMY 0OCnyXnBaHuo ABuratens Heobxoanmo
O3HaKOMUTBLCS C HACTOSLLMM PYKOBOOCTBOM M BCEW CONPOBOANTENBHON JOKYMEHTaUNEN.

Mpn HaNMYMM COMHEHWUI UM BONPOCOB, KacaloLMXCH ABUratenen ¢ MHAMBMAYanbHbIMU KOHCTPYKTUBHBIMM
ocobeHHocTAMK, obpaTuTech k Nnpegctasutento WEG. Ytobbl 06ecneunts npaBunbHyo paboTy aBuratens
n 6e3onacHOCTb NepcoHana, BOBMIEYEHHOIO B €ro aKcnnyaTaumio, Heobxoanmo criefoBaTtb BCEM
WHCTPYKUUAM JAHHOTO PyKOBOACTBA U cobntogaTth BCe yKazaHHble B HeM HOpMbl. HecobnioaeHue
WHCTPYKUUIA 1 HOPM, yKa3aHHbIX B AaHHOM PYKOBOACTBE, MOXET NPUBECTU K aHHYNIMPOBAHMWIO rapaHTum
npounssoguTens. PekomeHayem BHUMATENBHO O3HAKOMUTLCS C AaHHbIM PYKOBOACTBOM, NpeXae Yyem
NPUCTYNUTb K YCTAHOBKE W 3KCMnyaTauun asuratens. 3a AONOMHUTENbHLIMW pa3bsaCHEHSAMU obpaTuTech K
npeacrtasutento WEG.

1.1 HOMEHKIIATYPA
M A F 560 A

NUHWA OBUTATENEN
M - JluHna M

TN POTOPA
A - KonbueBow poTtop

CUCTEMA OXNAXAOEHUA

A — OTkpbITOro TMNA, camoBEHTUNMpYyeMbI — IP23W

P — OTkpbITOro TMna, camoBeHTUnMpyemsoii — IP24W

D - CamoBeHTUNMpyeMbIn, NOAa4a U BbIBOA BO3ayxa Yepes Tpybonposos

T — C npuTOo4HOM BEHTUNALUMEN, NOJAYa U BbIBOA BO3ayxa Yepes Tpybonposos

V - OTKpbITbIN KOPMYC - VIcKkyCCTBEHHAs BEHTUNAUUSA (He3aBUCUMasa cucteMa oxnaxaeHus)

F — CamoBeHTUNMpyeMEIN C TENTOOOMEHHUKOM «BO34YyX-BO3AYX» Ha ABuraTene

R - CamMOBEHTUNMPYEMBIN C TENTOOOMEHHUKOM «BO30YX-BO34YX» BOKPYr ABUraTens

| - C NpUTOYHOW BEHTUNALUMEN BO BHELIHEN M BHYTPEHHEN BO3OYLUHbIX Liensx, Ten000MeHHNK
«BO3yX-BO3OyX»

W - TennoobmeHHuk "Bo3gyx-Boga"

L — TennoobmMeHHUK «BO3Oyx-BoAa», MPUTOYHAsSH BEHTUMSLMS BO BHYTPEHHEN BO3AYLLHON Lenu

KOPMYC IEC

CraHgapTtbl IEC (ot 280 go 1800)
CrangapTtel NEMA (o1 4400 go 28000)

OTBEPCTUSA HA OIMOPAX
ABNT/IEC (S, M, L, A, B, C, D, E)
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1.2 NPEAYNPEXOAKLWUE 3HAKU BE3OIMNACHOCTU B TEKCTE
PYKOBOACTBA

B naHHOM pykoBOACTBE MCMONb3YOTCA Crieaylolime Buabl npeaynpexneHuii:

OMNACHOCTb
HecobGntogeHne MHCTPYKUMIA, YKa3aHHbIX B 4aHHOM NpeaynpexaeHnmn, MoXXeT NPUMBECTM K

CMepTeNbHOMY UCXOAY, CEPbE3HBIM TPAaBMaM U 3HAYUTENBHOMY MaTepuaribHoMy yLiep6by.

BHMMAHUE

HecobnoaeHne MHCTPYKUMIA, YKa3aHHbIX B JAHHOM MPeaynpexaeHnmn, MOXeT NPpMBECTU K
MaTepuanbHoMy yLiepoy.

CoaepXuT BaxkHy0 MHpOpMaLMIO, KacatoLLyocs Haasexallero o6cnyxmBaHus n
npaBuUrbHOWM paboTbl U3genus.

@ NMPUMEYAHUE
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2 OCHOBHbIE MHCTPYKUUU
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Heobxoanmo nocTosiHHO MHADOPMMPOBaTL BeCb 6e3 NCKNIOYEHWS NEPCOHAr, paboTaroLWMi C YCTaHOBKOW,
aKcnnyaTaumnen Unmn TEXHUYECKUM 0BCNy>KMBaHNEM 3NEKTPUYECKNX YCTAHOBOK, OTHOCUTENBHO
CYLLECTBYIOLLMX M HOBbLIX HOPM TEXHUKN 6e30MacHOCTU NpY BbINONTHEHUM NPOGECCHMOHArbHbIX
ob6s13aHHOCTEN, a Takke crneanTb 3a Ux cobnogeHnem. [lo Hayana nbbix paboT OTBETCTBEHHOMY NULLY
HeobxoaMMo ybeauTbest B CTPOroM CoBnioAeHUn BCeX NpaBui 1 HOPM U NpeaynpeanTb CBOUX NOAYNHEHHbIX
ob onacHocCTu, CBSI3aHHOW C BbIMNONMHEHNEM NOpYy4YEeHHOro 3agaHusa. D,BI/IFaTeJ'II/I OaHHOro Tmna, B criy4dae ux
NPUMEHEHNS HE MO Ha3HaYeHMI, NMPU OTCYTCTBUM HaZANEXaLlero TEXHUYECKOro 0b6CnyXnBaHUs Unu B crnyyvae
BMeLLaTEeNbCTBA HEKOMMETEHTHbIX MWL, MOTYT MPUBECTU K CEPbE3HBIM TPaBMaM W/1nvM matepuansHoOMy
ywepby. Takum ob6pas3om, BCe BbilleyKkaszaHHble paboTbl JOMMKHbI MPOBOANTLCS TOMBKO

KBGJ'IVICbI/IU,VIpOBaHHbIMVI cneynanmncrtamu.

2.1 KBAINIM®OULMNPOBAHHLIE
CNEUMANNCTDI

Moa kBanuMUMpoBaHHbIMK CneumanmcTamm
noapasymeBaroTcs noau, nonyvmsLLmne
paspelueHne OTBETCTBEHHbIX 3a NpoBeAeHue
paboT nuu, KoTopble, B CUNY NOMYyYEHHON
NOArOTOBKM, OMNbITa, YPOBHS 06pa3oBaHUs, 3HAHWI
COOTBETCTBYHLLMX HOPMATMBOB, cheLundukauun,
HOPM TEXHUKM Be3onacHoCTH, cnocoboB
NpeLoTBPALLEHUS HECHACTHbIX CITy4YaeB u
3HaKOMCTBa C pabo4yMMmM YCNOBUSIMU, CMOCOBHBI
pacno3HaTb NOTEHLMaNbHY ONacHOCTb U
nsbexartb ee.

KBanudunumpoBaHHble crneumanmcTbl Takke
OOIMKHbI 3HaTb NOPSA0K OKa3aHUs NEPBOM MOMOLLM
1 BbITb B COCTOSIHUW €€ oKasaTb B criyvae
HeobxogMmocTu.

MpennonaraeTcs, 4To BCe paboThl Mo
3KCnyaTaumnm, TEXHUYECKOMY 0BCIYXMBaHMIO U
PEMOHTY BbIMOMHSATCSH UCKMOYNTENBHO
KBanuuLMpoBaHHbIMU CrieLmanucTamu.

2.2 WHCTPYKLUU NO TEXHUKE
BE3OIMNMACHOCTHU

OMNACHOCTb

Bo Bpems akcnnyaTaumm HEKOTopble
3NeMeHTbl 000pya0BaHUSA HAaXoOOATCS
NOA BbICOKUM HanpsbkeHneMm (4To
MOXET NPUBECTU K NMOPaXKEHUIO
3NEKTPUYECKMM TOKOM WIK TEMNOBOMY
OXOry) UM UMEIDT He3alMLLEeHHbIe
BpaLLaloLLmMecs YacTu.

Taknm obpasom, akcnnyatauus
MeXaHu3Ma C OTKPbITbIMU
pacnpepenuTenbHbIMU Kopobkamu,
He3alULEHHBbIMW NOAKIIYEHNSIMK, a
Takke HeHagnexallas skcnnyartauus,
npu KOTOPOW He cobntogaroTcs
COOTBETCTBYIOLLNE HOPMbI, MOXET
NMPUBECTU K CEPLE3HbLIM TPaBMaMm u
MaTepuanbHoMy yLiepoy.

BHUMAHUE

Ecnu npegnonaraetcd ucnonb3oBaTb
MaLUVHbI 1 06opydoBaHNe BHE
NPOMbILLSIEHHON 30HbI, KOHEYHbIN
none3oBaTenb 0653aH obecnevnTb
©e3onacHocTb 060pyAOBaHNS NyTEM
NPEBEHTUBHbBIX MEP N OENCTBUN,
HarnpaBneHHbIX Ha obecneveHune
©e30onacHOCTV NpU MOHTaxe
(HegonyLieHne NpubnmxeHus
NMOCTOPOHHMX NKL, Hanpumep, AeTewn).

Jlnua, oTBeTCTBEHHbIE 3a TEXHMKY 6e30nacHOCTU

BO BpeEMSs YCTAHOBKW, LOSKHbI rapaHTUpoBaTh,

yTO:

= YCTaHOBKY U akcnnyaTtauuto obopyaoBaHus
OCYLLIECTBISIOT TONbKO KBanMULMPOBaHHbIE
paboTHUKY;
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= PaboTHMKaM NpeaocTaBneHo HacToslee
PYKOBOLCTBO U OCTarlbHas JOKyMeHTaLms,
nocTasnsemMas B KOMMMEKTe ¢ ABuratenem; Bce
paboTbl NPOBOAATCS B CTPOrOM COOTBETCTBUU C
PYKOBOACTBOM MO 0BCMYKMBaHMIO,
COOTBETCTBYIOLLMMU HOPMaMM 1 JOKyMEHTaLIMen
Ha usgenve;

BHMMAHUE

HecobntogeHre HopM Mo yCTaHOBKE U
TexHuKe 6e30MacHOCTM MOXET
NPVBECTU K aHHYNMPOBaHWUIO rapaHTUn
Ha nsgenuve.

Paboyee nomelleHne AOMmMKHO ObITb
obopyaoBaHo cpefcresamm
noXKapoTyLLeHMs U cnocobamm BbI3oBa
Opuvragbl 4nst okazaHus NepBON
nomouyu. Npu 3TOM, BbiLLEyKa3aHHOE
06opyaoBaHMe OOMKHO HAaXOAMTBLCS Ha
BMAHOM MecCTe, a AOCTYN K HEMY
[OIMKEH ObITb 6ecnpensATCTBEHHbIM.

Kpome Toro, Heo6xogQUMo npUHUMAaTb BO
BHUMaHue:

= TexHM4ecKyto JOKYMEHTaLMI0, KacatoLLyocs
cdep npumeHeHus (ycroBus aKcnnyaraumu,
BbINOSTHEHNE COeaUHEHNI 1 BbIOOP NOMeLLEeHUS
ONS YCTaHOBKW) U coaep)Kallylocs B KaTanore,
cneundurKalummn 3akasa, UHCTPYKLMSAX MO
aKcnnyaTaumm, pykoBoacTBax U MHOM
OOKYMeHTauuu;

= BHelHMe ycrnoBus, cnocobHble NOBNUATL Ha
KaXkOyro KOHKPETHYH YCTaHOBKY;

= Bo Bpems pasnuyHbIX MaHUNynaumm m
TPaHCMOPTUPOBKM U3Oenms Heobxoaumo
NCMNonb30BaTh HaAMNexallne NHCTPYMEHTbI U
0obopynoBaHue;

= YpganeHue cpeAcTB 3alinTbl C OTAENbHbIX
KOMMOHEHTOB U3denus crieqyeT Npou3BoanTb
HenocpeaCcTBEHHO Nepes ero yCTaHOBKOW.

OTaenbHble KOMMOHEHThLI M3aenus HeobxoaMmo

XPaHUTb B XOPOLLIO 3aLUMLLEHHbIX OT BpeaHbIX

BELLECTB NMOMELLEHUSAX, B KOTOPbIX OTCYTCTBYIOT

BMbpaunm; Takke cnegyet nsberatb nx

MeXaHMYeCcKoro noBpexaeHnst (Hanpumep, npu

nageHun) n obecnevnTtb 6e30MacHOCTb

HaxoOsLLUMXCS B HEMOCPEACTBEHHON BNIM30CTU

nogen.
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2.3 CTAHOAPTDLI

PaspaboTka, usrotoBneHue n ncnoitTaHne
ABUraTenen ocyLeCcTBASANUCH C cobnogeHnem
crnepyoLwwmnx cTaHaapToB:

Tabn. 2.1: CmaHdapmei, IpUMeHsieMble K
mpexghasHbIM aCUHXPOHHbIM dgu2amerisim

IEC NBR NEMA
MG1-
Cneuundmkauyus 60034-1 7094 110,20
Pa3mepbl 60072 5432 MG1-4,11
WcnbiTaHus 60034-2 5383 MG1-12

CTeneHb 3aWuThl 60034-5 9884 MG1-5

OxnaxaeHue 60034-6 5110 MG1-6
KOHCTPYKTUBHBIE | 65347 | 5031 MG1-4
dopMbl
YpoBeHb Lyma 60034-9 7565 MG1-9
Mexannueckne | s34 14 | 7094 MG1-7
BMOpauun

2.4 BHELUHME YCnoBuUA

[suratenu paccyntaHbl Ha paboTy npu

crnenyLmnx BHELIHMX YCIOBUSX:

= Temnepartypa B nomeLleHumn: ot -15°C go
+40°C;

= BbicoTa Hag ypoBHeM mops o 1 000 m;

= [TomelleHne OOMKHO COOTBETCTBOBATb CTEMNEHU
3awmnThl ABuraTtens.

BHUMAHUE

[nsa osuratenen ¢ BOOHOW CUCTEMON
oxnaxgeHust TemnepaTypa
OKpy)XatoLlewn cpefbl He JOJMKHA ObITb
Hwxe +5°C. B ToM cnyyae, ecnu
ABuvratenb nnaHupyeTcs
3KCnnyaTupoBaTb Npu TemnepaTypax
Hwxe +5°C, B BoAy cuCTEMbI
oxnaxgeHus Heobxogumo oo6aBnATb
aHTUdPUS.

Ecnu gBuratenb nnaHupyeTcst aKCnnyaTnpoBaTh B
HeCTaHO4aPTHbIX YCIOBUSIX, BO3MOXHO ero
BbINOSIHEHWE Ha 3akas. B aTom cny4yae, ycnosus
3KCMnyaTauum ykasbiBaloTCsl B 3aKyNOYHON
BEJOMOCTU, Ha NAEHTUMKALNOHHON Tabnnyke 1 B
cneumdukaLm, NoCcTaBnIeMon ¢ Kaxabim
asuratenem.
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2.5 YCNOBUA SKCIJTYATALUNU

apaHTUsi Ha NPOAYKT AeNCTBUTENbHA TOMbKO B
TOM CryYae, ecnv ABuraTtesb 3KCrniyaTMpyeTcs ¢
cobnioieHNeM HOMUHAambHbIX XapakTepUCTUK,
yKasaHHbIX B UAEHTU(MKALNOHHOW Tabnnyke, 1 B
COOTBETCTBUW C NPUMEHUMBIMU CTaHAAPTaMM 1
HOpMaMW, a TaKkKe CBeOEHUAMU, CoAepXallUMmcs
B JaHHOM PYKOBOACTBE.

2.6 HAMNPAXEHUE N YACTOTA

KpaiiHe BaxxHO obecneunTb Hagnexatlee

anekTpocHabxeHue geuratens. MNpoBogHWKN 1

CUCTEMbI 3aLUUTLI B LLeNIoM 06si3aHbl

rapaHTMpoBaTb Nogayvy ka4eCcTBEHHOW

3NEKTPO3HEPINN HA KNEMMbI ABUraTens ¢

XapaKkTepUcTUkamMm, COOTBETCTBYHOLLMMU

ctaHgapty IEC60034-1:

= HanpskeHue: oTKnoHeHne pabo4yero
Hanpsa>XXeHna oT HOMUHalbHOro 3Ha4eHuna He
OOIMKHO npeBbiwatb +10%;

= YacroTa: OTKNoHeHne pabo4yer 4acToTbl OT
HOMWHANBHOMO 3HAYEHUS HEe OOMKHO
npesbiWwaTh -5 nnm +3%.

©

10%,

5%

= U“ = ull uﬂ uI]
5% 21/ 2% | 3% @
Od 5%

/

/ -10%

PucyHok 2.1: [pedernbl OMKIOHEHUS HanpsiKeHuUs u
4acmomsl OmM HOMUHa IbHbIX 3Ha4YeHUl

Pacwugpoeka o603Haq4eHull Ha PucyHok 2.1:
HanpsxeHue

3oHa A

Yacmoma

BoHa B (3a npedenamu 30HbI A)
HomuHanbHoe 3HadyeHue HanpsXKeHus

O~

[Buvratenb JOMKEH HEMPEPBLIBHOIO BbIMOSHATb
CBOI OCHOBHYIO (pyHKUMIO B 30He A, oHaKo, OH
MO>XeT MOJIHOCThLIO HE coBMnagaTh C
HOMMHAbHLIMU 3HAYEHUSM HaNPSHKEHNUST U

www.weg.net Eg

YaCTOTHbIMW XapakTepucTmkamu (cMm. PucyHok 2.1
- TOYKa HOMMHAIbHBIX XapakTePUCTUK), B TaKOM
crny4yae, OHU MOTYT HEMHOTO OTNNYaTbCS.
TemnepaTypa MOXET MOBbILLIATLCH CUMbHEE, YeM
npu aKcnnyaTaunym Ha HOMUHarbHBLIX 3HAYEeHUAX
HanpsPKEeHUs N 4acTOoTbl.

[Buratenb AOMKEH BbINOMHATL CBOKO OCHOBHYIO
dyHkuuio B 3oHe B. OgHako, No cpaBHEHMIO C
paboTon Npu HOMWHAMNbHBLIX 3HAYEHUAX
Hanps>KeHUs 1 YacToThbl, ero paboune nokasaTenu
MOryT OTnM4aTh curbHee, Yem npu paboTte B 30He
A. B 3TOM cnyyae, OH MOXeT HarpeBaTbCs
CurnbHee, YeM Npwu aKcnnyaTaumm Ha
HOMMWHarbHbIX 3HAYEHUSIX HaNPSPKEHWS U 4acTOTb,
W, BMNOMHE BO3MOXHO, CUMnbHee, YeM npu paboTe B
3oHe A.

MpogomknTensHasa aKcnyaTauus Ha rpaHulax
3oHbI B He pekomeHayeTcs.
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3 MONYYEHUE, XPAHEHUE U OTINPABKA

3.1 NONYYEHUE

Bce nocTaBnsieMble ABUraTenv npoLusm
npeaBapuTenibHOE TECTUPOBAHMNE Y HAXOAATCSA B
OTNMYHOM paboyem cocTosiHuK. Bee
ob6paboTaHHble MOBEPXHOCTV UMEIOT creLparnbHoe
NOKpbITUE ANSA 3aWnTbl OT Koppo3un. Cpasy npu
nony4eHnn N3genms NpoBepbTe LENOCTHOCTb Ero
ynakoBku 1 ybeautecb B OTCYTCTBUU
NOBPEXOEHWUIA, MOMNYYEHHbIX NPK
TPaHCMNopPTUPOBKE.

BHUMAHUE

Mpn HanMuYUM TakMx NOBPEXOEHUN,
KaXxgoe 13 HUX Heobxoaumo
cpoTorpacdmpoBaTb, AOKYMEHTANbHO
3adpmkcmpoBaTb U HeMeaeHHO
yBE€4OMUTb TPAHCMOPTHYHO KOMMaHWIO,
cTpaxoByto komnanuio n WEG.
HeunHdopmupoBaHme 0 NMpUHMHEHHOM
npv TPaHCMOPTMPOBKe yLepbe
npvBeOET K NOTEPEe rapaHTuM Ha
nsgenve.

BHMMaTENbHO OCMOTpPEeTb ABUraTernb CO BCEX
CTOPOH;

= Cucrtemy BGnoknpoBKM Bana HeobXoaAnMO CHATb
NWLWb HENOCPEeACTBEHHO Nepes YCTaHOBKOW U
3aTeM xpaHuTb B 6e3onacHoM MecTe ans
NCMNonb30BaHWsA Npu creayoLemn
TpaHCMNOPTUPOBKE ABUraTens.

3.2 XPAHEHUE

YcTpaH/UTe NOBPEXAEHUS OKpaLleHHOro MIu
AHTUKOPPO3UNHOIO MNOKPLITUS, HAHECEHHOTO Ha
obpaboTaHHble geTanu.

BHUMAHUE

Bo BpeMmsi xpaHeHusi aBuraTens
OCTaBbTe BKIOYEHHbIMW OGOrpeBaTenu,
YyTOObI HE AOMYCTUTHL KOHAEHCALMM
Briaru BHYTPW Hero.

BHMMAHUE

lMocTaBnsiemMble B 3aLUTHON YNakoBKe
aetanu HeobxoaMMo NpoBepUTL NpuU
nony4YeHnu.

= [Mpu nogbeme ynakoBku (Unn KOHTeNnHepa)
Heobxoammo cobnogatb COOTBETCTBME
TaKenaxHbIX Y3r10B C BECOM, YKa3aHHbIM Ha
ynakoBKke unu Tabnmyke u ¢ MOLLHOCTbIO
rpy30onogbeMHOro MexaHu3ma.

= [lBuratenu, ynakoBaHHble B JepeBSAHHbIE
ALLMKM, He0B6X0AMMO NoAHMMATbL TOMNbKO 3a
NPUKPENSEHHbIE K HUM MOHTaXHble NeTnu nnu
NP1 NOMOLLU COOTBETCTBYHOLLLENO BMUITbYaATOBOMO
norpysyuvka, a nogbem 3a AepeBsHHbIE Kpas
3anpeLyaeTcs.

= YnakoBKy 3anpeLiaeTcs poHaTb. OnyckaTtb
ABuraTtenb Ha non Heobxoaumo ¢
OCTOPOXHOCTbI0, M3beras yaapos, YTobObl He
noBpeanTb NOALUMMHUKY;

= He ygansanTe 3allMTHYIO aHTUKOPPO3UNHYIO
CMa3ky C KOHUa Bana, a Takke 3arfyLuku B
OTBEPCTUAX pacnpegennuTenbHbIX KOpobok;

= DT 3aWMTHbIE KOMMNOHEHTLI CNeayeT OCTaBUTb
HETPOHYTbIMN OO OKOHYaTeNbHOM COOPKN.
Mocne ypaneHus ynakoBku Heobxoanmo
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3.21 3akpbiTOoe XpaHeHue

Ecnu peuratenb He nnaHUpyeTcs ycTaHaBnMBaThb
cpasy nocre nosly4YeHus, ero crnegyet XpaHuTb B
3aBO/CKON yNakoBKe B MeCTe, 3allULLEHHOM OT
Bnaru, napoB, pe3kux nepenagosB Temnepatypsl,
rPbI3yHOB U HACEKOMBbIX.

YT1o6bl HE NOBPEAMTb NOALUUMHMKN, B MECTE
XpaHeHua apurartena HegonycTtuMbl Kakne-nmoo
konebaHus.

3.2.2 OTKpbITOE XpaHeHUe

XpaHuTte gsuraTtenb B CyxoM nomeLleHnm 6e3
pucka 3aTonNeHUs N Kaknx-nnbo konebdaHun.
[Nepen oTnpaskon gBuratens Ha XxpaHeHue
yCTpaHuTe BCe MOBPEXAEHNS YNAKOBKM, YTO
Heobxoanmo aAnga cobniogeHns COOTBETCTBYHOLLUX
YCIOBUWIN XpPaHEHWSI.

YcTaHoBUTE ABuUraTtesnb Ha nnaTgopmy mnm
OCHOBaHWe, rapaHTUpytoLLme OTCYTCTBUE KOHTaKTa
C BMaxHOW NOYBON U NpeaoTBpaLLatoLLme
norpyxeHve B Hee usgenus. Takke Heo6xoanmo
obecneunTb 6ecnpensaTCTBEHHYHO LMPKYALMIO
BO34yxa nog ABuratenem.

[MokpbITUE UK HaCTWA, UCNOMb3yemble AN
3alWnThl ABMraTens ot HebnaronpusiTHbIX
norogHbIX yCnoBun, cnegyet ybepeyb OT KOHTaKTa
C NoBEpPXHOCTLI. YTOGLI 0becneunTb
GecnpenaTCTBEHHYIO LIMPKYNSALMIO BO34yXa B
NpOCTpPaHCTBE Mexay OBUraTenem 1 3almMTHbIM
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MOKPLITUEM, UCMOMb3YNTE B KAYECTBE NPOKIIagoK
OepeBsHHbIE BpyCKu.

3.2.3 [ononHutenbHble Mepbl
NpPeAoCTOPOXHOCTU NPU XpaHeHUU
nsgenus

B cnyyae, ecnu asuratenb HaxoauTca Ha
XpaHeHUN Oonbliue 2 MECALEB, KOHTaKTHbIE LLIETKU
Heo6XoaMMO NOAHATL U YAanuTb U3 CBOUX rHe3ql
ONs NpefoTBpaLLeHNsl OKUCTIEHUS!, BO3HMKAIOLLLEro
13-33 UX CONMPUKOCHOBEHNS C KOHTAKTHLIMU
KombLamu.

BHMMAHUE

Mepepn akcnnyaTauuwen asuratens
KOHTaKTHbIE LLIETKMN YCTaHOBUTE 3aHOBO
B rHe3aa u 3atem ybeguTechb B MX
npaBuUITbHOM Nocaake.

3.2.4 [OnutenbHoe XpaHeHMue

B Tom cnyyae, ecnv nepea BBOAOM B
3KCMnyaTauuo ABUraTenb XpaHUTCS B TeYeHue
ANUTENbHOIO BpeMEHU, OH 0COBEHHO NoaBepKeH
HebnaronpuaTHbIM BO34ENCTBUAM BHELLHEN
cpenbl, TakuM, Kak nepenagbl TemnepaTtypbl,
BMaXXHOCTb, KOHTAKT C BPEAHbLIMW BeLLlecTBaMu U
T.0.

Monble NpocTpaHCcTBa BHYTPEHHMX AeTanei
OBUraTensl, Takux, Kak BTYJSKU NOALWMMHUKOB,
pacnpegenuTensHasi kKopobka, o6MoTKa,
rnoaBeprarTcs BO3OENCTBUIO BMaXHOro Bo3ayxa,
KOTOPbIA MOXET KOHOEHCUPOBATLCS Ha UX
NMOBEpPXHOCTK, a Takxke, B 3aBUCUMOCTU OT
CTENeHW 3arpsi3sHEHHOCTN BO3Ayxa, BO3AENCTBUIIO
BpeaHbIX BELLECTB, KOTOPbIE MOrYT NPOHMKaTb BO
BHYTPEHHMWE MOSble MPOCTPaHCTBA.

Takum o6pasom, B pesynbTate NPOAOIKUTENBHOrO
XpaHeHusi CONpPOTUBMNEHNE U3ONSLIMOHHOTO
mMaTepuana oGMOTKN MOXET CHU3NTbCS 3a
npegenbl 4ONYCTUMbIX 3HAYEHWUA, BHYTPEHHME
petanu, Takme, Kak BTYJKM NoALUNNHUKOB, MOTYyT
OKNCINTBCA, a CMa304HbIN MaTtepuan noTepaTb
CBOW OCHOBHbIe cBoWCTBaA. Bce aTn hakTopbl
YBENUYMBAIOT PUCK NOBPEXAEHMS ABUraTENS
nepeg ero 3arnyckom.
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BHUMAHUE

YT06bI He MOTEepATb rapaHTUio
MPOV3BOAMTENS Ha ABUraTenb,
HeoGXoaMMOo CTPOro criefioBaTh U
drKcMpoBaTh BbINONHEHME
npeAcTaBeHHbIX B JaHHOM
pYKOBOACTBE NPOMUNaKTUHECKUX Mep,
TaKuX, Kak NPUHATUE BO BHUMaHUe
KOHCTPYKTUBHbIX acreKkToB, criefoBaHue
WHCTPYKLIMSAM MO TEXHUYECKOMY
06CnyXMBaHUIO, YNaKoBKe, XpaHeHUIo 1
nepvoanmYeckum npoBepkam.

[MpencraBneHHble HUXE MHCTPYKLUMU NPUMEHUMBbI
K ABuratensm, noMellaemMbiM Ha AnUTENbHOe
XpaHeHve u/vnu kK gBuratensm, NpocTansatoLLnm
B TeueHune AByx unu bonee mecsaues 40
MOMEHTa X BBOAA B IKCNnyaTaumio.

3.241 MecTo XpaHeHuUs

[nga obecneyeHns HaUMyyLWMX YCNOBUIN XpaHEHNS
ABuratens B Te4eHue NPOAOIIKUTENBHOIO
BpeMeHU, BbIBpaHHOe AN XpaHeHUs MEeCTo

AOOJKHO NMOJTHOCTBIO COOTBETCTBOBATbL
npeacTtaBrieHHbIM HUXe KpUutepuam.

3.24.1.1 3akpbiToe XpaHeHue

= [lomelleHne ansa xpaHeHnst AOMKHO ObiTb
3aKpbITbIM 1 U30NIMPOBaHHbLIM;

= MecCTO XpaHeHUs1 JOJMKHO ObITb 3alLULLEHO OT
BMnaru, NapoB, BPELHbIX BELLECTB, MPbI3yHOB U
HaCeKoOMbIX;

= B MecTe Ans XpaHeHus SOIMKHbI OTCYyTCTBOBATb
KOPPO3MOHHO-aKTUBHbIE rasbl, Takue, Kak Xrop,
OBYOKUCb Cepbl U Niobble KUCNOoTbI;

= Orpagute noMeLeHne OT NOCTOSAHHbIX NN
nepmoguyecknx Bmbpauni;

= [lomeLleHne JOmMKHO ObITb 060PYAOBaAHO
BEHTUSALMOHHOM CUCTEMON C cbunbTpaunen
BO30YyXa;

=  TemnepaTypa OKpyXalLlero Bo3ayxa AOIDKHa

cogepxartbcsa B npegenax ot 5°C go 60°C un
He noaBepraTbCa pe3knm KonebaHusm;

= OTHOCUTENbHasa BNaXHOCTb Bo3ayxa <50%;

= [lomkHa 6biTb 060pyaoBaHa 3awmTa ot
HaKOMMEeHUs rPsi3v 1 Nbinu;

= Cuctema noxapHown curHanusaumm;

= Cucrema aneKkTpocHabXeHus Onst NuTaHnust
HarpeBaTesbHbIX NPUGOPOB;
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[Mpn oTCyTCTBMU BO3MOXHOCTEN AN obecnevennst

noboro N3 NpeacTaBeHHbIX Bbille TpeboBaHUi,

NpeabaBseMbIX K MOMELLEHMAM AN XpaHeHNs

obopynoBanusi, WEG coBeTyeT nobaBuThb K

yrnakoBKe C ABUrartenem criegyrowime

OOMNONHUTENbHbIE 3aLUTHbIE NPUCNOCObNeHns:

= 3aKpbITbIl AepPEBAHHBIN AWMK (Mnu ntoboe
nogobHoe npucnocobneHne) ¢ Hagnexatlen
3MEKTPONPOBOAKOM, NUTAtOLLEN
HarpeBaTenbHble NpMbops;

= [py HannuumM prcka NOSBNEHNS HACEKOMbIX UM

rpmbka nomeLLiaemMyto Ha XpaHeHne YNakoBKy C

O60py,D,OBaHVIeM HeobxoaMmo HenocpeacTtBeHHO

Ha MecTe obpaboTaTb COOTBETCTBYHOLLMMU
XUMUYECKMMU BELLECTBAMMU NyTEM
ONPbICKMBAHUSA NN NMOKPACKM.

= [logroToBka ynakoBKu Af1s1 MOMELLEHMS Ha
XpaHeHne OOMKHA BbINOMHATLCA OMbITHLIM
crneunanncTom.

3.241.2 OTKpbITOE XpaHeHue

He pekomeHpyeTcs XxpaHeHMe Ha OTKPbITOM

BO3ayXxe

B cnyyae, ecnu xpaHeHne Ha OTKPbITOM BO34yXe

HensbexHo, ABuraTenb crnegyeT NOMeCcTUTb B

crneLumanbHyHo YNakoBKy, COOTBETCTBYIOLLYIO

cuTyaumn:

= B cnyyae OTKpbITOro XxpaHeHus, MOMMMO
pEeKOMeHAYEeMON A4S 3TOro cryvasi yrnakoBKu,
nokponte ob6opygoBaHne yCTONYMBBIM
Ope3eHTOM Unu NNacTUKOM 4118 3aWwuThbl OT
MbIAK, Brarm n Apyrmx noOCTOPOHHMX BELLECTB;

= [lomecTuTe ABUratenb Ha BO3BbILLEHUE UMK Ha
ornopy, rapaHTUpYIoLLYI0 OTCYTCTBUE KOHTaKTa C
BMaXXHOW MOYBOW M NpeAoTBpaLLatoLLyo
norpyxeHve B Hee N3aenus.

= [locne nokpbITUA ABUraTens HaBec crieayet
yCTpOuUTb Taknm obpasom, 4Tobbl n3dexartb
NpsIMOro nonagaHvst Ha gBuratenb SOXAs,
CHEera unm nNpsAmMbIX COSTHEYHbIX fy4en.

BHUMAHUE

B cnyuae, ecnu gBuratenb XpaHUTCS B
TeYEeHNe NPOAOIHKNTENBHOIO BPEMEHM,
peKoOMeHAyeTCs ero Bpemsi OT BpEMEHHU
NpoBeEpPsATh, Creays UHCTPYKUUN MyHKTa
"TMopsgok TEXHNYECKOTro 00CNy>XMBaHNUS
npu XpaHeHnn" HacTosLero
pyKoBoACTBa.
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3.2.4.2 OTaenbHble geTtanu

= B criyyae nocTtaBku HEKOTOPbIX AeTaneu B
OTAenbHOCTU (pacnpeaennTernbHble KOPooKu,
KPbILKK 1 T.4.), UX He06X0OMMO ynakoBaTb B
COOTBETCTBMU C UHCTPYKLUAMMN,
npeacTaBneHHbIMU B NyHKTax "XpaHeHue B
3aBoACKON ynakoBke" 1 "XpaHeHne 6e3
3aBOJCKON yNnakoBKWN" HacTOSLLEro pykoBoacTBa.

= OTHOCUTENbHAsA BNaXXHOCTb BO34yXa BHYTPM
ynakoBKW He AormkHa npeblwatb 50%.

3.24.3 Oo6GorpeBaTtenu

OborpeBaTtenu geuratens octaBbTe

BKITHOYEHHBIMM Ha NPOTSKEHMM BCEro Neproaa

XpaHeHus BO nsbexaHme obpasoBaHus BNaXHOro

KOHAEeHcaTa BHYTpU ABUraTensi U rapaHTum Toro,

YTO COMPOTMBIEHNE N30MSALMM OOMOTKIN He

OMNYCTUTCS HUXE A0NYCTUMOrO YPOBHSI.

BHMMAHUE

OGorpeBartenu asuraTens gOJMKHbI
HaXOAMWTCS BO BKITHOYEHHOM COCTOSIHUM
B TOM Cny4ae, eCnin XpaHeHune
NpouCXoauT Npu TemMnepaType Huxe
5°C 1 oTHOCUTENbHOW BRAXXHOCTU
Bo3ayxa Bbiwe 50%.

3.24.4 ConpoTuBneHue nsonaumm

Ha NPOTAXEHUN BCEro nepmnoga XxpaHeHnA
conpoTtuBneHne n3ondaumm obmoTokK asurartend
HeobxoaMMOo u3mepaTb U hpukeuposaTtb
NoKBapTanbHO, a Takke HENOCPEACTBEHHO Nepes
yCTaHOBKOﬁ aBurartend.

JTio6oe BO3MOXHOE NOHUXKEHWE CONPOTUBIEHNS
nsonauun crnenyet nayyatb.

3.24.5 OTKpbITble 06paboTaHHbIe
NoBEepPXHOCTU

Bce oTkpbIThble 06paboTaHHbleE MOBEPXHOCTU
(Hanpumep, kOHew Bana v dnaHubl) Ha 3aBofe-
N3roToBUTESNE NOKPbLIBAOTCH BPEMEHHOM
@HTUKOPPO3UNHOW NPUCaaKOMN.

OTy 3aLUNTHYIO NNEeHKY HeobXxoaMMO OOHOBNATL
pa3s B Nonroga unm B criyqyae ee Criy4anHoro
yoaneHus n/mnm noBpexaeHuns.
PekomeHOOBaHHbIE NPOAYKTbI:

HasBaHune: Dasco Guard 400 TX AZ,
MarotoButenbs: D.A. Stuart Ltda

HaseaHue: TARP, U3rotoBuTtens: Castrol.
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3.24.6 MNMogwunHUKM

3.24.6.1 MoAWNNHNKN C KOHCUCTEHTHOM
CMa3Komn

MoawnnHMkn cmasbiBaloT Ha 3aBofe-
N3roToBuTENE AN NPOBEAEHMS UCMbITaHUIA
asuraTens.

Bo Bpems xpaHeHus1, kaxable ABa Mecsua,
HeobxoaMmMo cHumaTh ¢ o6opyaoBaHus
YCTPONCTBO GNOKMPOBKM Barna u Bpy4YHyHo
NPOKpy4YMBaTh Bas, YToObl CMa30yHOe BEeLLeCTBO
paBHOMEPHO pacnpenenuock BHYTPU
MOALLMMHUKA, Y OH COXPaHANCH B XopoLleM
COCTOSIHUM.

Yepes 6 mecsALeB XpaHeHWs 1 nepes ero BBOAOM
B 9KCMsyaTaumio NOAWLUMHUKN CMaXbTe MOBTOPHO.
B Tom cnyyae, ecnu gBuratens xpaHuTcs 6onee 2
neT, NOALWMNHUKA CHUMWUTE, NPOMONTE, OCMOTpUTE
1 NOBTOPHO CMaxbTe.

3.2.4.6.2 MoAWwnnHNKKM ¢ MacnaHOW CMa3Komn

= B 3aBMCMMOCTM OT MecTa yCTaHOBKW, ABUraTeNb
MO>HO TPaHCMOPTUPOBAaTb C NOALUUMHUKAMU B
cmaske unu 6es Hee;

= XpaHuTe ABuratesnb B NOMOXEHUN,
COOTBETCTBYIOLLEMY YCIIOBUSIM 3KCMyaTauumn, u
CO CMasaHHbIMU Hagnexalumm o6pa3om
noALLIMNHUKaMW;

= Cobntogarite 4ONYCTUMbIA YPOBEHb Macra B
NOALIMMHUKaX (MHAMKATOP OOIMKEH HAaXoaAUTbCS
rnocepeauHe MHONKALWMOHHOWN LKanbl);

= Bo BpeMsi XxpaHeHus:, Kaxable ABa Mecsua,
HeoOX0AMMO CHUMaTb ¢ 06opyaOBaHUS
YCTPOWCTBO OMOKMPOBKM Barna u BPyYHYIO
NpoKpy4MBaThb Basn, YTobbl CMaso4yHoe Macro
paBHOMEPHO pacnpenennnock BHYTpU
NOALUMMHUKA, U NOAAEPXKaTb NOALUNMHUK B
XOPOLLEM COCTOSIHUM.

= Yepes 6 MecsiLieB XpaHEeHNa 1 nepeg ero
BBOJOM B 3KCNyaTauMio NOALUMHUKA CMaXbTe
MOBTOPHO.

= B TOM cny4yae, ecnu aBuratenb xpaHuTcsa 6onee
2 neT, NoALMNHUKN CHAMUTE, MPOMOWTE,
OCMOTPUTE 1 MOBTOPHO CMaXbTe.

3.2.4.6.3 MoAWnNHUK CKoNbXeHns

= B 3aBNCMMOCTU OT MecTa YCTaHOBKM, ABUraTeslb
MOXXHO TPaHCMOPTMPOBAaTb C NMOALMMHUKAMU C
nnm 6e3 MacnsiHo cMasku, U criefyeT XpaHUTb
B MOJIOXXEHUW, COOTBETCTBYIOLLEMY YCIIOBUSIM
3KCMyaTaumm, U Co CMasaHHbIMW Hagnexalum
06pa3om noAwnnHUKamu;
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CobnopganTe Hagnexallmn ypoBeHb Macna B
noALMNHUKaxX (MHAMKATOP AOMKEH HaxoauTbCH
nocepeanHe NHANKALMOHHOWN LLUKanbI);

BHMMAHUE

Bo Bpemsi xpaHeHus, kaxable ABa
mMecsLa, HeobxoaMMOo CHUMaTb C
obopyaoBaHusa ycTponcTBo 6NOKNPOBKU
Bara u BpyYHyo NPOKpy4MBaTh Basn co
ckopocTbio 30 06/MUH, 4TOGbI
npokayaTb CMa304HOE Macro BHYTPU
NOALUMNIMHUKA, 1 NogaepXatb
MOALUMIMHUK B XOPOLUEM COCTOSIHUN.

B cny4yae, ecnv npokpyTuTL Ban ABuratens He
NpeacTaBnsieTCs BO3MOXHbIM, PYKOBOACTBYNTECH
npeacTaBneHHbIMU HUXKE UHCTPYKLMSIMU,
HanpaBneHHbIMU Ha 3aLWTY BHYTPEHHUX YacTew v
KOHTaKTHbIX MOBEPXHOCTEW NOALNMHMKA OT
KOPPO3UK:

CneviTe Bce HaxogsdLeecs B NOALUNMHUKE
Macrio;

Pa3bepute nogwmnnHmk;

OuncTrTe NOALWNMHUK OT rpsa3su;

CmaxbTe aHTUKOPPO3UNHBIM BELLECTBOM
(Hanpumep, TECTIL 511, Valvoline nnn Dasco
Guard 400TXAZ) BepxHUE U HWKHUE YacTn
BKIagpllla NOAWMWMNHMKA, @ TaKkKe KOHTaKTHYHO
NMOBEPXHOCTb Ha Barne gsuraTens;
YcTaHOBUTE NOALLUMHMK Ha NPEeXHee MeCTO;
3aTtkHuTe 3arnyLwkamMm Bce pe3bboBblie
OTBEpCTHUS;

YNnoTHUTe BCce 3a30pbl MeXAy Bariom 1
YNNOTHEHMEM MOALUMMHUKA Ha Bane npu
MOMOLL BOOOHENPOHMLLIAEMOW U30NALMOHHOMN
NEHTHI;

3akponTe 3arnywkamu Bce dnaHupbl (Hanpuvep,
BXO[HbIE U BbIXOOHbIE OTBEPCTUSA ANA Macna);
CHUMUTE BEPXHMI BKNaAbiW NOALMMNHUKA U
HaHecuTe aHTUKOPPO3UMHOE BELLECTBO Ha
BHYTPEHHIOIO €ro NMoBEPXHOCTb;

BHyTpb noAWwMnHUKa NonoxmTe
BMaronornoLiakLme MeLOYKM (CUnukarens).
BnaronornotuTtens BAMTLIBAET BCHO
NOSABMSIIOLLYIOCS BHYTPY NOALUUMHMKA BRary u
npegoTBpallaeT obpa3oBaHMe KOHAEHCaTa;
3akponTe NOALUUMNHUK, YCTAHOBUB Ha MECTO
BEPXHUI BKNAaAbILW NOALIMIHMKA.

B Tom cny4yae, ecnv nepuopg XxpaHeHus
npesblwaeT 6 mecsues, criegynTte
NpeacTaBneHHbIM HKE MHCTPYKLMSAM:

MoBTOpWTE ONUCAHHYIO BbilLie NPOLEaYPY;
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" BHypr noaLnnHuKa nosioXXmte HoBble
Briaronornouwarmne Meo4kn (CVIJ'IVIKaFeJ'Ib).

B Tom cny4ae, ecnu nepuoa xpaHeHus

npeBbIWAaET 2 roga, crnegynte NpeacTaBneHHbIM

HWXXE MHCTPYKLMSIM:

= Pa3bepuTe NOALLMMNHUK,;

= Ynakynte getanu nogwmunHuka n xpaHuTe mx
OTAEnNbHO Apyr OT gpyra.

3.24.7 LlWeTtkn

LLleTkn HeobxoouMO NpUNOAHATL B

LeTKoOAepXaTerne, Tak Kak UX CONpUKOCHOBEHUE C

KOHTaKTHbIMW KOMbLilaM1 BO BPEMSI XpaHEHUS

MOXET NPUBECTU K OKUCINEHNIO MOCIEOHNX.

[lo ycTaHOBKM 1 BBOAA ABUraTens B aKChyataumto

OnycTuUTE WETKMN B UX NepBOHaYanbHoe

NonoXeHwue.

3.24.8 PacnpepenurtenbHble KOPOOKHU

Mocne namepeHnss CoONpoOTUBNEHNS U30NALUN

NnoAdLLIMNHUKOB ABUraTtens Heobxoanmo oCcMOTpeTb

OCHOBHYHO U Mpo4re pacnpenenutenbHble Kopobku

Ha nNpeaMeT crnenyoLwmx 0CobeHHOCTEN:

= BHYTpEHHSIsi NOBEPXHOCTbL KOPOBOK JOSMKHbI
ObITb CyXOWN, YACTOM U HE UMETb OTNOXEHUN
nbInu;

= KOHTaKTHble 3NeMeHTbl He JOMKHbI ObITb
MOKPbITbI PXKaBYNHOMW;

* YNNOTHUTENW AOIMKHbI HAXOAUTHLCS B
Haanexalem COCTOSAHUN;

= BBoabl kabenen AomkHbl ObiTb oneYaTaHbl
Hagnexawum obpasom.

Ecnu no6oi n3 KOMMNOHEHTOB He

COOTBETCTBYeT NpeacTaBlieHHOMY Bblille

OMUCaHUIO, OYUCTUTE UITN 3aMEHUTE ero.

3.24.9 nMoproTtoBKa K BBOAY B
3KcnsyaTauuro
3.24.91 OuncTkKa

= O4NCTUTE BHYTPEHHUE U BHELLHME 4acTu
Asuratena ot macna, BoAbl, NbInn UM rpasu.
Ounctute BHYTPEHHIO 4YacCTb ABuratend npu
NOMOLLKM CXaToro Bo3ayxa npu NOHWXeHHOM
OaBreHnu;

= YpanuTe ¢ OTKPbITbIX MOBEPXHOCTEN
aHTUKOPPO3UNHOE MOKPbITUE NMPW MOMOLLIU
BETOLLM, CMOYEHHOW B pacTBopuTene Ha
HeTAHOWN OCHOBeE.

= Y6eanTech, YTO B MOALIMMHUKAX U YrNyOneHunsix,
B KOTOpbIe 3anMBaeTCcs Macro, HeT rpsau, a
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Npo6KM B yrnyGrneHnsix NII0oTHO U HAAEXHO
BCTaBIlEHbl B COOTBETCTBYIOLUME OTBEPCTUS.
OKuUcneHHble 30HbI U NSATHA B YrNyGneHnsix
NoALLMMNHUKOB U Bana HeobXo4UMO OCTOPOXKHO
yOanuTb.
3.249.2 Cmaska nogWwunHUKoB
[ns cMasky NoALMNHUKOB NUCMOMb3YNTE TOSbKO
pPEKOMEHOOBaHHbIE CMA304Hble BELLECTBA.
CBeneHust 0 NOALLMIMHUKAX N UX CMa304YHbIX
MaTepuanax cogepxatcsa Ha MAEHTUMUKALMOHHON
Tabnunuke noawunHunkoB. MNMpoueaypa cMasku
[OIMKHa NPOBOANTLCS B COOTBETCTBUN C
WHCTPYKUUSAMW, NPEACTaBNEHHbIMU B NMyHKTE
"TexHu4eckoe 0b6CnyxmnBaHne NOALWNMHMKOB"
HacTosLLEero pykoBOACTBA C y4E€TOM KOHKPETHOrO
noALwunHuKa, noanexalliero cmaske.

NMPUMEYAHUE

|_|O,EI,LIJVII'IHI/IKI/I CKOJTIbXXeHUA, Ha KOTOopble
ObINI0 HAHECEHO aHTUKOPPO3NNHOE
MOKPbITUE U BHYTPb KOTOPbIX ObInn
noMeLLeHbl BraronornowaroLimne
MELLIOYKM, CHUMUTE, MPOMOMTE, a
BMAronornoLaLne MeLoYkm
yaanure.

3aTeM NoALWWNHMKM YCTaHOBUTE Ha
npexHee MecTo 1 3anenTe B HUX Macro
U1 cMasblBaloLLEE BELLECTBO.

3.24.93 lMpoBepka conpoTuBneHus

n3onAauun

lMepen BBOAOM ABMraTens B aKCniyaTaumo
Heobxo4MMO U3MEPUTb CONPOTUBIIEHNE N30NSLINN,
cnegyst UHCTpyKUMK nyHkTa "ConpoTmBneHne
n30nsuMn" HaCTOALLEro PyKOBOACTBA.

3.2494 MHble npouenypbl

OnuncaHune ocTanbHbIX NpoLeayp NPeAcTaBneHo B
nyHkTe "BBopg B aKcnsnyatauuio" HacToswero

PYKOBOACTBA. BbinonHute nx nepes tem, kak
HauyaTb IKCMyaTauuto ABuUraTens.
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3.2.4.10 OcmoTp U BegeHue 3anucen Bo
BpeMs XpaHeHUA aBuUratens

Haxogdawmics Ha xpaHeHun asuraTens cregyet
neprvoauyveckn ocMaTpuBaThb, a NOMyYeHHbIe
JaHHble uKcMpoBaThb.

Heobxogumo obpallaTtb BHUMaHME Ha crnegyowme

acnekTbl:

BHellHWe noBpexaeHus;

YncToTa NnoBEpPXHOCTEN;

Mpu3Haku koHAeHcauMmn Bnaruy;

CocTosiHME 3aLUUTHBIX MOKPLITUN;

CocTosiHME OKpaLLEHHbIX NOBEPXHOCTEMN;

MpusHakn napasnToB UK cneabl NoBpeXaeHUs

HacekoMbIMU;

7. Hapnexauwas paboTa HarpeBaTernbHbIX
npnbopoB. B mecTe xpaHeHusa gpuratens
peKkoMeHayeTCs YCTaHOBUTb CUrHanmM3auuio,
cpabaTbiBatoLLyto B criydae cOoeB B
3N1EKTPOCHabXeHNN HarpeBaTebHbIX
npnbopos;

8. Bacdhukcupyite TemnepaTypy B NOMELLEHUMN U
OTHOCMUTEINbHYIO BNaXXHOCTb BOKPYT ABUraTens,
TemnepaTypy 0OMOTKM (MpK NOMOLLN
TEPMOAATUYNKOB), CONPOTMBIIEHNE U3ONALMM U
WHOEKC nonsipmsauuu;

9. OcmoTpuTE MECTO XpaHeHust 1 ybeantech B
BbINOSIHEHUM BCEX ONUCaHHbIX B NyHKTE "MecTo
XpaHeHus" KpuTepues.

ook whd =
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3.2.4.11 Mopspok TeXHU4YeCcKoro obcnyxMBaHUsA NP XpaHeHUn

Bo Bpems xpaHeHus gsuratens HEOOX0AMMO OCYLLECTBATbL €ro TEXHNYeckoe obenyxmBaHme u
OOKYMeHTanbHoO (hUMKCUPOBAaTb €ro pesynbTaTtbl B COOTBETCTBMU C UHCTPYKumnen Tabn. 3.1.

Tabn. 3.1: MNnaH xpaHeHus

Exemecs
YHO

Pa3 B 2
Mecsiua

Pa3z B 6
mecsueB

Pas
B 2 roga

Mepen
BBOAOM B
Kcnnyar

auuio

MecTo xpaHeHusA

MpoBepUTL MOBEPXHOCTY HA HanUYme rpsisu u
MOCTOPOHHUX NpUMecei

MpoBepUTL BNaXHOCTb M TeMNepaTypy

[poBepuTb Ha HanNn4uMe nNapasnToB U HACEKOMbIX

MamepuTb ypoBeHb BUbpauuii

YnakoBka

npOBepI/ITb Ha Hann4ne mMmexaHn4yeckmnx I'IOBpe)KJJ.eHVIIZ

MpoBepuUTL OTHOCUTENBHYIO BNAXHOCTb BO34yXa BHYTPY
asurartens

3amMeHWTb BNaronornoLialLme MeLoyku (ecnm mmeromﬂf

O6orpeBaTenu

MpoBepuTh paboyee cocTosiHUE

YKoMnneKkToBaHHbIV ABUratenb

Ounctntb CHapYy>Xu OT rpAaA3n 1 NOCTOPOHHUX npumecen

[poBepuTb COCTOAHNE OKpaLLEHHOTO MOKPbLITUA

MpoBepUTL COCTOSIHME aHTUKOPPO3UIAHOTO MOKPbITUSA Ha
06paboTaHHbIX HEe3aLMLLEHHbLIX NOBEPXHOCTSIX

BoccTtaHoBUTL aHTMKOPPO3UHOE NOKPbITUE

X | X | X[ X

O6moTKa

MpoBepnTb CONPOTUBIEHNUST N30NSALIM

M3mepuTb MHAEKC nonspusaumm

PacnpegenutenbHas Kopo6ka u BbIBOAbI 3a3eMeHNst

OunNCTUTL BHYTPEHHIOKO MOBEPXHOCTb KOPOBOK OT rpsiavt U
MOCTOPOHHUX NpUMecei

npOBepI/ITb YNNOTHUTENN U 3aXNMbl

MoAWMNHUKN Ka4eHUA Ha CMa304YHOM BeLLlecTBe U MalMHHOM Ma

cne

MpokpyTnTh Ban

nOBTOpHO CMa3aTb MacsioM NoAgLWwnnHUKn

Pa3obpaTb 1 04MCTUTL NOALLUMHUK

MoAWMNHNKN CKOMNbXEHUA

[MpokpyTnTL Ban

HaHecTn aHTUKOpPPO3UNHOE BELLECTBO UM NOMECTUTb
BaronornoTuTesb

OunCcTUTL NOALIMMHUKA 1 NOBTOPHO CMa3aTb MaclioM

ﬂeMOHTMpOBaTb noALWNNHUK N MOMECTUTb ero KOMMOHEHTbI
Ha XpaHeHune

LlleTkn

MoaHATb WeTkn 2

OI'IyCTVITb LWETKN 1 NpOBEPUTb MECTO UX CONPUKOCHOBEHUA
C KOHTaKTHbIMU KOJibLlaMU

" Mo mepe Heobxodumocmu
2 Bo epemsi xpaHeHusi

22 I
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3.3 NEPEMELUEHUE

PucyHok 3.1: lNepemeweHue 0suzamenel

1.He ponyckaeTtcs nogbem aBuratens 3a CKoObl TENI00OMEHHMKA (ECNN UMEKOTCSA);

2.MogHnMmnTe aBUraTenb, kKak Noka3aHo Ha MAEHTUMUKALUMOHHON Tabnuyke unu B ero AoKymeHTaumm. B
cnyyae HeobxoOUMOCTU U3BMEKUTE TENNOOOMEHHMK ANA nogbeMa gBuraTens.

3.B cnyyae, ecnu LEHTP TSXKECTWN YCTPOMCTBA HE COBNadaeT B TOYHOCTU C LIEHTPOM MOABbEMHbIX CKOO,
PYKOBOACTBYMTECH MOOBLIM METOAOM, NOKa3aHHbIM B MyHKTe 3 PucyHok 3.1.

NMPUMEYAHUA

= [1pu nogbeme cobnioganTe ykasaHHbIN BeC apuratens; [suratenb HeNb3s BHE3anHoO
nogHMMaTh UM onNyckaTb Ha NOS, TaK Kak 3TO MOXET NOBpeauTb MNOALUMMHUKY;

= [logbem gBuratenst HEO6XOAMMO OCYLLECTBNATE UCKITHOUYUTENBHO NPY MOMOLLM
npeaHasHayYeHHbIX ANl 3TOW Lenu NnogbeMHbIX Ckob. B cnyvyae Heo6xoanMocTn s 3alumThbl
KOMMOHEHTOB ABUraTens UCNonb3yTe nonepeyHyto darky;

= [logbeMHble CKOObI Ha TEMMOOOMEHHMKE, KpbILKaX, NoALWNNHMUKaX, paguaTope,
pacnpegenuTenbHOn KOpobKe 1 T.4. NpeaHa3HayYeHbl TOMbKO A1 COOTBETCTBYHOLLMX
KOMMOHEHTOB;

* Hwn B kOeM criy4ae Henb3a NogHUMaTh ABUraTenbs 3a ero Bars,;

= [1pu nepemeLLeHUn asuratenst ero Ban AosmkeH 6bITb 3ab6noknMpoBaH cneynansHbIM
OnoKMpYyOLWUM YCTPOMCTBOM, MNOCTaBISIEMbIM B KOMMIEKTE C ABUraTenem.

BHMMAHUE

py30onoaAbEMHOCTL NOABEMHBIX YCTPOWCTB, CTarlbHbIX TPOCOB U 3BEHBLEB Liener AormkHa bbiTb
A0CTaTO4YHON, YTOObI BblAEpXaTb BEC ABMraTens.
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4 YCTAHOBKA

41 MECTO YCTAHOBKU

[euratenn HeobxoaMmo yCTaHaBnmBaTb B
NerkogoCTyNHbIX MeCTax, B KOTOPbIX BO3MOXHO

nposegeHmne nepmnoan4eckmx oCMoTpoB, MECTHOro

TEXHUYeCcKoro obcnyxmeaHusl U, B cnyvae

HeobX0AMMOCTU, N3BNeYeHne obopyaoBaHNsS Ans

ero pemMoHTa.

CnepnyeTt obecneunTtb crneayowme

XapaKTepUCTUKM OKpYKatoLLel cpeapl:

= PacnonoxeHne B YUCTOM U XOPOLLYIO
BEHTUNUPYEMOM MECTE;

= [lpyroe o6opyaoBaHNE UK CTPOEHNS He
OOIMKHbI MPensATCTBOBaTb Hagnexallen
BEHTUNALMUM;

= PaccTosaHue BOKpYr 1 Hag ABuraTenem SOMKHO
ObITb JOCTaTOYHbLIM ANs 6ecnpensiTCTBEHHOro
AOCTyna K HemMy C Liefnbto NpoBeaeHus
TEXHWYECKOro 0BCMYXMBaAHNSA UMK
nepemMeLLeHus;

= OKpyxatoLlas cpefa AoMmKHa COOTBETCTBOBATb
CTeMneHu 3alLmThbl ABUraTens.

4.2 HANPABIJIEHUE BPALLEHUA

HanpaBneHue BpalleHus aBuraTens ykasaHo Ha
Tabnuyke, 3aKpensieHHoN Ha NpuBoae Unu
kopnyce.

BHMMAHUE

[Buratenu ¢ €AMHCTBEHHbIM
HarnpaBreHNeM BpaLleHUs 3anpeLleHo
aKcnnyaTnpoBaTtb B NPOTUBONOJIOXXHOM
HarnpaBreHuu.

Mpn BO3HWKHOBEHMM HEOOXOAMMOCTU B
aKcnnyaTtauun asuraTtensa B
NPOTMBONOJIOXXHOM HanpaBlieHUn,
obpatutecs k npeactasutento WEG.

4.3 COINPOTUBIIEHUE N30nAUUN

4.3.1 WHCTPYKUMUM NO TeXHUKe
6e3onacHocTH

OMNACHOCTb

M3mepeHne conpoTUBNEHUS N30NSALIMM
ABuratensi Heo6xX04MMO OCYLLLECTBNATb
npwv BbIKNIOYEHHOM ABUraTene.
N3mepsiemasi o6MOTKa JoSmKHA ObITh
MOAKIOYEHa K Kopnycy 1 3a3eMrieHa go
MOMEHTA MOJIHOrO CHATUS OCTAaTOYHOIO
anekTpocTaTuyeckoro 3apsiga. o Toro,
KaK OTKIIOYUTb KNEMMbI U U3MEPUTb
CONPOTUBMEHUE N30NALMUM NPU NOMOLLM
MEeroMmeTpa, 3a3eMnnTe KOHOEeHCaTopbl
(ecnu nmetotcs).

HecobniogeHne gaHHoOWM pekoMeHaaLumm
MOXET NPUBECTM K TpaBMaMm
obcnyxumBaroLLero nepcoHana.

4.3.2 0OOwWwune NnonoxeHus

Ecnu nocne nokynku geuratens ero
HEMeAreHHbI BBOA, B SKCMyaTauuio He
nnaHmpyetcsi, 06opyaoBaHue crieayeT 3almTuTb
OT BNaXXHOCTW, NOBLILLIEHHbLIX TEMMNEPATYP U rPSA3u
BO M36exaHue NoBpeXxaeHUi ConpoTMBNEHUS
n3onauumn.

ConpoTueneHne n3onsaumm oMotk HeobxoamMmo
N3MepuTb Nepes BBOAOM ABuraTens B
aKcnnyaTaumio.

Mpwn BbICOKOW BNaX>XHOCTW B NMOMELLIEHUM, B
KOTOPOM XpaHUTCS ABUraTernb, CONPOTMBIIEHNE
n3onsuun HeobxoauMo NepPUOaNYECKN N3MEPSITL B
TeYeHne BCero cpoka xpaHeHusi. CroxHo
onpeaenuTb CTaHOapTHOE NPaBUO N3MepeHuUs
pearnbHOro 3Ha4YeHMs CONPOTUBIEHUSI U30NALUK
[JBuUraTtens, Tak Kak oH U3aMeHsieTcsl B
COOTBETCTBUU C YCIOBUSAMU OKpYXatoLLen cpeabl
(TemnepaTypa 1 BRaXHOCTb), YUCTOTOWN ABUraTens
(konn4ecTBO NbINK, Macrna, CMasku, rpsian) 1
Ka4yeCTBOM U COCTOSIHMEM MCMOSNb3YEMOro
N30MSILMOHHOIO MaTepuana.

OueHKa neprMoanyeckn CHUMaeMbIx nokasaHum
OYeHb NnonesHa ans NPUHATUS peLLeHnst O
BO3MOXXHOCTM 3KCMnyaTUpoBaTh ABUraTerb.
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4.3.3 CHATMe noka3aHU c OOMOTOK
cratopa

ConpoTusneHne n3onsumm HeobxoamMmo U3MepsTb
npu noMmoLLm mezommempa. VicneltatensHoe
HanpsbkeHne Ha obMoTKax ABuraTenemn OMKHO
COOTBETCTBOBaTb 3Ha4YeHuaM Tabn. 4.1 u
ctaHpapty IEEE43.

Tabn. 4.1: MicnbimamenibHoe HanpsiKeHue
cornpomuerneHus usonayuu 06Momok

HomuHanbHoe MUcnbiTaHne conpoTUBneHUs
HanpskeHue Ha OBMOTKM - NOCTOAAHHOE
obmortke (B) HanpsixeHue (B)
<1000 500
1000 - 2500 500 - 1000
2501 - 5000 1000 - 2500
5001 - 12000 2500 - 5000
< 12000 5000 - 10000

[lo Toro, kak HayaTb U3MEPEHUS CONMPOTUBIIEHUS

n3onsuum obmMoTkM ctaTtopa, HeobxoamMmo

ybeanTbcs B TOM, YTO:

= BTopuyHble nogknoveHnst TT-oB (ecriu
NMETCS) 3aKpbIThl;

= Bce cunoBble kKabenn OTKMIOYEHbI;

= Kopnyc asuratens 3asemrieH;

= TemnepaTtypa 06MOTKN N3MEPEH3;

= Bce paTuvku Temnepartypbl 3a3eMeHbI.

NamepeHne conpoTuBneHnst n3onsiumm obmoTok
cTaTopa QOJPKHO BbIMOSTHATLCSH B OCHOBHOM
pacnpenenuTenbHon Kopobke.

NameputenbHbIn npubop (MeroMmmeTp)
HeOoOX0AMMO NOAKITIYUTL K KOpNycy ABUraTens u K
obmoTke. Kopnyc gomkeH 6biTb 3a3eMreH.

PucyHok 4.1: lNodknovyeHue mezommempa

Ecnun obuiee 3Ha4yeHne ansa Bcex oOMOTOK
OKaXXEeTCS1 HKE PEKOMEHOYEMOro, HEOOXOAMMO
Pa30OMKHYTb COEANHEHUSI C HENTParbio U1
N3MEPUTb M3ONSLMIO Kaxkgon oBbMoTKM no
OTAEeNbHOCTH.

www.weg.net Eg

BHMMAHUE

Y aBuratenen, HaxoasaLWMxXcs B
aKcnyaTaumm NpoAoIDKMTENBHOE BpeMS,
MOryT NOMyYaTbCs 3HAYEHUS, HAMHOTO
npesbiwaowme pekomeHgyemble. OLeHka
COCTOSIHMSI CONPOTUBMEHMS N30NSALNN,
BbINOSIHEHHAsI NYTEM CpaBHEHUS
N3MEPEHUI, NONYyYEHHbIX BO BpeEMS
npeablayLLnX UCMbITaHUIA, MPOBOAMMbIX C
TEM e camMbIM ABUrateriem B
aHarnormyHbIX yCroBusix (Harpyska,
TemnepaTypa 1 BNaXXHOCTb) MOXET ObITb
Oonee npaBanBOW, YEM OLIEHKA,
BbINONHEHHasN NULLb Ha 6a3e OaHOoro
3Ha4yeHwus1, NOMyYEeHHOro B pe3yrnbTare
€[OMHCTBEHHOrO NPOBEAEHHOro
ucnbiTaHus. Peskoe nnu aHauynternbHoe
CHWKEHME NOSYyYeHHbIX 3HaYeHWI
cuMTaeTcsa NoAo3pUTENbHBIMN.

Tabn. 4.2: CnipasoyHble npedesibi Onsi 3Ha4eHUl
ConpomuesieHusi U3onAayuU 8 3/1eKmpu4yecKkux

2eHepamopax
BenuunHa
CONPOTUBMNEHUA OueHKa nsonaumm
u3onauumn
2MQ nnu Huxe Mnoxas
< 50MQ OnacHasa
50...100MQ CraHgapTHas
100...500MQ Xopoluas
500...1000MQ OuyeHb xopoluas
> 1000MQ OTnnyHas

4.3.4 MuHuManbHoe conpoTuBeHne
nsonauumn

Ecnn nsmepeHHoe conpoTueneHue nsonaumm

Huxke 100M Q npu 40°C, nepef BBOAOM ABUraTens

B 3KCMyaTaumo 06MOTKM HEOOXOAMMO BbICYLUINTb

B COOTBETCTBMM C NPEACTABIEHHBLIMU HIKE

WHCTPYKUUSAMU:

= PasbepuTe aBuratenb U U3BMEKUTE POTOP U
NOALUMMHUKY;

= HarpewnTte kopnyc ¢ HaxoadaLLencs BHyTpu
obmoTKOM cTaTopa B CTEpUnM3aTope npu
TemnepaType 130°C B TedeHue He meHee 8
YyacoB (ana asuratenen c kopnycamm 630 IEC
unun 104 cepun NEMA Heobxoanmo HarpeBaHue
B TeueHue 12 yacos). Ecnu nnaHupyetcs
NCMNonb30BaHMe UHbIX METOA0B, obpaTutech K
npeactasutento WEG;

= YbeanTecb, 4TO CONPOTMBIIEHME U30MALUN
HaxoguTcsa B AnanasoHe JONYyCTUMbIX 3HaYeHUn
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B COOTBETCTBUM ¢ Tabn. 4.2. B npoTMBHOM
cnyyae, obpatutech k npegctasutento WEG.

4.3.5 WHaekc nonsipusauumn 50

MHaekcom nonsapmsaumm o6bIYHO Ha3biBaOT
OTHOLLIEHME COMNPOTUBIIEHNS N30NSALNN,
namepeHHoro Yepes 10 MUH., U CONPOTUBEHMS
N30Mauun, U3MepeHHoro Yyepes 1 MuHyTy. Mpu
3TOM, U3MEPEHNSI NPOBOAATCH NPU OTHOCUTENBHO
NOCTOSHHOW Temneparype.

VHaekc nonspusauumn no3BonseT OUeHUTb
COCTOSIHME, B KOTOPOM HaxoauTca N3onsaums
aBuraTens, Kak nokasaHo B Taon. 4.3.

Tabn. 4.3: lHdekc nonspusayuu (omHoweHue Mexoy
10 u 1 MmuHymou)

KoadpdpuumeHT NU3MEHEHNS 3HAYEHUI conpPoTMBIEeHNs nsonsaumnm Ktagec

UHpekc nonsapusauum OueHka nsonsauumn
1 unun Hnxe [Mnoxas o
<15 OnacHas
ot 1,5002,0 CtaHpgapTHas
o1 2,0 #o 3,0 Xopoluas 0.5
o1 3,0m04,0 OueHb xopolas
>4,0 OTnnyHas
OMACHOCTb
Bo nsbexaHne HecyacTHbIX Crny4aes, 01 E {Hns npeobpasoBaHusi uBMEPEHHOTrO |
conpoTtuenenus nsonsumu (Rt) ans 40°C
3a3emnuTe oOMOTKY ABUraTens cpasy YMHOXbTE MOMy4eHHOe 3HaueHMe Ha
nocne n3mMmepeHnsa cConpoTUBEHUA TemnepaTypHbIn KoadduumeHT (Kt)
n3onALUN. 0.05
-10 0 10 20 30 40 50 60 70 80 90 100
4.3.6 MMpeobpa3oBaHne N3MepPEHHbLIX Tewmnepatypa obmoTku °C
. Raoec = Rt x Ktgoec
3HaA4YeHUun

PucyHok 4.2: KoaghchuyueHm U3MEHEeHUS 3HaYeHul
ConpoTuBneHne n3onauumn JOMKHO N3MepPATLCA corpomusrieHuss 06MomKU 8 3ag8UcumMocmu om

npu Temnepatype 40°C. Ecnu nsmepeHus memmnepamypbl

nnaHupyeTcsi NPoBOAUTL NPY APYron

Temneparype, He06X0AMMO CKOPPEKTMPOBATL 4.4 3AUWUTHbIE

nokasaHusi Ha 3HaueHne 40°C NPy NOMOLL KPUBOI NMPUCNOCOBJIEHUA

N3MEHEHUS 3HaYEHNIA CONPOTUBMNEHNS N30NALUN,

CBSI3aHHOW C TeMNepaTypou, Noslyyaemomn ¢ Kak npaBuno, Bce KOHTYpbl ABUraTenein

camoro asuratens. Ecnv gaHHas kpysas He obopyaoBaHbl ABYMS BUAAMU 3aLLMTbI: 3aLLMTON
AOCTYMHA, MOXHO MPUMEHUTb NPUBNM3nTeNbHbIe Ouratenen oT neperpyskn/6rokupoBku potopa 1
KOPPEKTMPOBKYW, Briaroaaps kpyeom Ha PucyHok 3aLLUMTON KOHTYPOB (KMEMM M pacnpesenuresnbHbIX
4.2 B cootBeTcTBUM co ctaHaapTom NBR 5383 / KOHTYPOB) OT KOPOTKOIO 3aMbIKaHUS.

IEEE43. OBuratenu, HaxoOsLMecs B HENPEpPbIBHOM

3KCMNnyaTauum, AOMKHbI ObiTb 3aLUULLIEHbI OT
neperpy3oK npu NOMOLLU BCTPOEHHOIO B UX
MeXaHW3M YCTPOMCTBa U HE3aBUCHMOTO
npubopa, KoTopbIN, Yalle Bcero, NpeacTaBnaeT
coboli TepMuYeckoe pene ¢ HOMUHanNbHLIM TOKOM
WK1 C ero oTperynupoBaHHbIM 3Ha4YeHNEM,
PaBHbIM UMW HUXKE, YeM 3HaYeHue, NonyyYeHHoe

26 | 12116189 - PykoBOACTBO MO YCTAHOBKE, 3KCMyaTaumMm u TEXHUYECKOMY O0OCMY>XMBaHWUIO



nyTemM YMHOXEHUs1 HOMUHAaIbHOrO TOKa MCTOYHUKA

NUTaHUS NPY NOSHOWM Harpy3ke ABUraTens Ha:

= 1,25 - ana geuratenen ¢ kK03PPULNEHTOM
neperpysku paBHbIM, UNK NpeBbiwatowmm 1,15;

= 1,15 - gna geuratenen ¢ kKO3IPPULNEHTOM
neperpysku pasHbiM 1,0;

[euratenu Takke obopygoBaHbl 3alLUTHLIMU

YCTPONCTBAMM OT YPE3MEPHOIO MOBbLILLEHNS]

TemnepaTypbl (AN cnyyYaeB Neperpysku,

ONOKMPOBKM ABUraTeNs, HA3KOTO HanpsXeHus,

cboeB B BEHTWUMSLMOHHOW CUCTEME ABUraTens).

441 3awwmTa OT neperpesa

YcTponcTBa Ans 3almTel ABuratens ot
Ype3MEepPHOro MOBbLILLEHMS TEMMNEPATYPLI
yCTaHaBMNMBAalOTCA B rMaBHbINA CTaTop, Ha
NOALUMMHUKA U OPYr1ue KOMMOHEHTLI, KOTopkle
TpebytoT HabnaeHus 3a TemnepaTypomn u
3aWuTbl OT Neperpesa.

OTn 3aWMTHbIE YCTPONCTBA AOSHKHbI
NMOAKNHYaTbCA K BHELLHEN 3alMTHOW CUCTEME
MOHWUTOPWUHra TemMnepartypbl.

4411 [Oatymkum Temnepartypbl

TepmocTar (bumeTannuyeckum) - 3170 Tennosble
OeTeKkTopbl BMMEeTanIMYeckoro Tuna ¢ HopmarsbHO-
3aKpbITbIMM CEPEOPSAHBIMU KOHTaKTamMu, KOTopble
OTKPbIBAOTCA NPV ONpeaeneHHon TemnepaType.
TepmocTaTbl NOAKMYATCA B KAYECTBE rpynmbl
YCTPOWCTB MNN NO OTAENbHOCTU, KakK MoKa3aHo Ha
CXeme CoefiIMHEHUN.

Tepmuctopsl (Tuna MNTK - ¢ NOCTOAHHBLIM
TeMnepaTtypHbiM Ko3adcpuumnentom unm OTK - ¢
oTpuuaTtesibHbIM TeMnepaTypHbIM

KO3 pULMEHTOM) - 3TO TENNOBbIE AETEKTOPLI,
cocTosiLLMe N3 NONYNPOBOAHMKOB, CONPOTUBIIEHNE
KOTOPbIX PE3KO MEHSIETCS NpW AOCTUKEHUN
onpeaerneHHon TemnepaTypbl. TepMUCTOpPbI
NOAKMNoYaTCs B KaYeCTBE rpynnbl YyCTPONCTB NN
Mo OTAENbLHOCTU, Kak NokazaHo Ha cxeme
COeANHEHUI.

NMPUMEYAHUE

TepmocTtaTbl U TEPMUCTOPLI HEOBX0ANMO
noaknioYaTh K ynpasnstoLwiemy 61oky,
KOTOpbLIV B Criy4Yae neperpesa OTKHOYUT
nMTaHne ABuratens unu 3anyctuTt
YCTPOMCTBO CUrHanmnsauuu.
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TemnepatypHoe conpotuBneHue (Pt100) - 310
KOMMOHeHT gobaso4vHoro conpotmeneHus. Ero
paboTa oCHOBbIBaEeTCS Ha NpPUHLMNE NMHENHON
3aBMCUMOCTM 3NEKTPUYECKOTO CONPOTUBIEHUS
MeTannM4eckoro NPoBOAHMKA OT TeMnepaTypsbl.
Knemmbl AeTekTopa A0MmKHbI NOAKMYaThCs K
naHenu ynpasneHus, Takke 0bopyaoBaHHOM
YCTPOWCTBOM AN M3MEpPEeHUs TemnepaTypsl.

NMPUMEYAHUE

TemnepaTypHble CONPOTUBIEHMS TUNa
"TepmogaTumkun" ocyLLecTBNAT
MOHUTOPWHI Ha OCHOBE 3a4aHHOr0
3HayeHus1 abconoTHOM TemnepaTypbl U
COOTBETCTBYIOLLErNO €M MIHOBEHHOIO
3HayeHust conpoTmeBneHns. bnarogaps
3TON UHOPMaLUK, pene MOXeT
OCYLLEeCTBNATb M3MEPEHUS
TemnepaTypsbl, a Takke onpegeneHue
3Ha4YeHW NnapaMeTpoB 4118 aBapuiHON
curHanusaummn n ycTtpomctsea
OTKIMHOYEHMS, HA OCHOBE
npeaBapuTenbHO 3a4aHHbIX 3HAYEHWN.

4.4.1.2 TlpepenbHble 3Ha4YeHUA

TeMnepaTtypbl OGMOTOK

TemnepaTtypa B camoi ropsiien To4ke 0OMOTKM
OOMKHa NoaaepKmMBaTbCA HUXKE NpeaenbHoro
3HaYeHus1 TeNnoBoro knacca mnsonsauuu. MNonHas
Temnepatypa npegcraBnsieT cobor cymmy
TemnepaTypbl OKpyXatoLen cpefbl Y BENNYUHBI,
Ha KoTopoe 3Ta TemnepaTypa ysenudunack (T),
NMoc pasHnLa Mexay cpegHen TemnepaTypon
0OMOTKM 1 TEMMEPATYPON B CaMOl ropsven ee
TOYKe.

TemnepaTtypa okpyXatoLLen cpeabl, Kak npaBuno,
pasHa 40°C. Ecnn oHa npeBbllaeT 370 3HaYeHue,
YCIOBMS 3KCMyaTauumn cHMTaroTcst 0cobbiMu.

B Tabn. 4.4 npencraBneHbl YUCIEHHbIE 3HAYEHUS
1 napameTpbl, Ha OCHOBE KOTOPbIX
paccy1TbIBAaeTCS AOMNYCTUMOE 3HaYeHne
TemnepaTypbl B CaMOW ropsyen To4ke 0OMOTKM.
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Tabn. 4.4: Knacc usonsayuu

Tabn. 4.5: MakcumarnbHass memnepamypa cmamopa

Knacc nsonsauuu F | H
TemnepaTypa oKpyXatoLLen cpebl °C | 40 | 40
T - yBenuuyeHue temnepartypbl (MeToq
M3MepeHus TemnepaTtypbl NyTeM R
permcTpauum n3ameHeH1n C|105/125
COMNpOTUBIEHMS)

PasHuua mexay cpeaHen

TemnepaTtypon n TemnepaTtypon B °C |10 | 15
camMon ropsiven Touke

Bcero: Temnepatypa B caMmol ropsiuen °c 155 180
TOYke

MakcumarnbHble 3Ha4YeHus
TemneparypHuiii TeMneparypbl Ans HaCTpOVIKj/I
3alWMTHBbIX NpUcnocobneHni
Knacc
(°C)
Curhanusau OTKnoYeHne
usa
F 130 155
H 155 180

BHMMAHUE

3kcnnyaTtauusa guratens npu
3Ha4YeHuaAX TemnepaTyp o6MOTOK,
npeBbIWaLWMX NpegenbHble 3HaYeH s
TENOBOro Kracca ero u3onsaumu,
3HAUUTENbHO CHWDKaET CPOK CIYXObI
n3onsuuu, a, CnegoBaTenbHo, U
OBuratensi, n gaxe MOXeT NPUBECTU K
€ro rneperopaHuio.

Tabn. 4.6: MakcumarnsHass memnepamypa
MoOWUNHUKO8

MakcuManbHble 3Ha4YeHUa TeMnepaTypbl Ansi HACTPOMKMN
3aWMTHLIX npucnoco6nexnun (°C)

44.1.3 Temnepartypa cpabaTbiBaHUs
aBapuMHOW CUrHanusauun u
YyCTPOMCTBA aBTOMaTU4YE€CKOro
OTKIIOYEHMUA

YpoBeHb TemnepaTtyp, AOCTMKEHNE KOTOPOro
Np1BOANT K cpabaTbiBaHWNO aBapUNHOM
CUrHanM3auum 1 oTKMYeHnI0 obopyaoBaHmus,
OOIMKeH 3aJaBaTbCs C y4ETOM CaMOro HU3KOro
3HayeHusi. ATOT ypOBEHb MOXHO ONpeaenuTb
nyTeMm nposegeHus UCMbITaHUN UM Ha OCHOBE
pabouen Temnepatypbl AoBuratens. Hanpuwmep,
Temnepartypy, Npy KOTOPOW NponcxoanT
cpabaTtbiBaHME aBapUHOM CUrHanM3aummn, MOXHo
ycTaHoBUTb Ha 10°C Bhiwe paboyen TemnepaTypbl
ABuratens npuv noriHoOM Harpyske ¢ y4eToM
TemnepaTypbl OKpyXatoLen cpefbl,
npeBbiWaloLen peansHyto TeMnepaTtypy B MecTe
akcnnyaTtauuun asuratens. 3HayeHus
TemnepaTypbl, NPV KOTOPbIX MPONCXOOUT
OTKIMIOYEHWE YCTPOWNCTBA, HE OOSMKHbI NPEBbIWAThL
MakcuMarnbHble JoMyCTUMble TeMnepaTypbl Ang
Knacca mnsonsaumm obmMoTku ctaTtopa v ans
noawmnHukos (npuHumasa so BHUMAHWE tun
cMaskn).

CurHanusauus OTKnoYeHune
110 120
BHUMAHUE

Haxoantb Hanbonee noaxoasuime
3HaYeHust TemnepaTyphbl 411 HACTPOWKK
curHanuaauum n yHKLMN OTKIIOYEHNS
BO3MO)XHO, OCHOBbLIBAsiICb Ha OMbIT.
OpHako, OHM HU B KOEM CNny4ae He
OOMKHbI NpeBbIlWaTh MakcumarbHble
BEMWYMHbI, NpeAcTaBreHHble B Taon.
4.5n Tabn. 4.6.

BHMMAHUE

3awmTHbIe yCTpONCTBa ABUraTens
npeactasneHsl Ha PucyHok WEG -
Cxema coegMHeHun Ans Ka)xaoro
KOHKpEeTHOro aAsuraTens.
Monb3oBaTenb MOXeT OTKasaTbCsl OT
NPYMEHEHUS BblLLEeYKa3aHHbIX
npucnocobnennn, ogHako, B criyyae
noepexaeHus obopynoBaHusi, 3TO
MOXET NPUBECTU K NOTEPU rapaHTUN.
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4414 Temnepatypa v akTUBHOE CONPOTUBIEHUE TemMnepaTypHbIX conpotusneHun Pt100

B Tabn. 4.7 npeacrtasrieHa 3aBUCUMOCTb TeMNepaTypbl OT aKTUBHOIO CONPOTUBIIEHUA, USMEPEHHOIo ONA

TemnepaTypHbIX conpoTneneHun Tuna Pt 100. Gopwyna: 0~ 100 = °C
0.386
Tabn. 4.7: Temnepamypa X ConpomusneHue (Pt100)

°C 0 1 2 3 4 5 6 7 8 9
0 100.00 | 100.39 | 100.78 | 101.17 | 101.56 | 101.95 | 102.34 | 102.73 | 103.12 | 103.51
10 103.90 | 104.29 | 104.68 | 105.07 | 10546 | 105.95 | 106.24 | 106.63 | 107.02 | 107.40
20 107.79 | 108.18 | 108.57 | 108.96 | 109.35 | 109.73 | 110.12 | 110.51 110.90 | 111.28
30 111.67 | 112.06 | 11245 | 112.83 | 113.22 | 113.61 113.99 | 11438 | 114.77 | 11515
40 11554 | 115.93 | 116.31 116.70 | 117.08 | 117.47 | 117.85 | 118.24 118.62 | 119.01
50 119.40 | 119.78 | 120.16 | 120.55 | 120.93 | 121.32 | 121.70 | 122.09 | 122.47 | 122.86
60 123.24 | 123.62 | 124.01 124.39 | 124.77 | 12516 | 125.54 | 125.92 126.31 126.69
70 127.07 | 12745 | 127.84 | 128.22 | 12860 | 128.98 | 129.37 | 129.75 | 130.13 | 130.51
80 130.89 | 131.27 | 131.66 | 132.04 | 13242 | 132.80 | 133.18 | 133.56 | 133.94 | 134.32
90 134.70 | 135.08 | 135.46 | 135.84 | 136.22 | 136.60 | 136.98 | 137.36 | 137.74 | 138.12
100 138.50 | 138.88 | 139.26 | 139.64 | 140.02 | 140.39 | 140.77 | 14115 | 14153 | 141.91
110 142.29 | 142.66 | 143.04 | 143.42 | 143.80 | 14417 | 14455 | 14493 | 145.31 145.68
120 146.06 | 146.44 | 146.81 14719 | 14757 | 147.94 | 148.32 | 148.70 149.07 | 149.45
130 149.82 | 150.20 | 150.57 | 150.95 | 151.33 | 151.70 | 152.08 | 152.45 | 152.83 | 153.20
140 153.58 | 153.95 | 154.32 | 154.70 | 155.07 | 155.45 | 155.82 | 156.19 | 156.57 | 156.94
150 157.31 157.69 | 158.06 | 158.43 | 158.81 159.18 | 159.55 | 159.93 | 160.30 | 160.67

4.4.1.5 OO6orpeBatenu ABUraTens, a reHepuMpyemblin UM cUrHan OomKeH

Ecnu geuratens, 060pyaoBaHHbIN
oborpeBarernem, npegHasHa4YeHHbIM A4S
NpeaoTBpaLLEeHNs KOHOEHCaL N Bnarn BHyTpH
MexaHu3Ma, NnoMeLlaeTcs Ha AnuTenbHoe
XpaHeHue, HeobxoamMmo y6eguTbca B TOM, UTO
oborpeBarenb BKIOYaeTCs BCKOpe nocrie
oTKntoveHus gsuratens. o 3aBepLueHun
XpaHeHus OBUraTensi U1 HenocpeacTBEHHO nepen
€ro NOBTOPHbLIM BBOAOM B 3KCMyaTaumio
HarpeBaTenbHbIN Npnbop Heobxoanmo
OTKMIOYNTb.

3HauyeHnsa HanpsXKeHNst 1 MOLLHOCTU
oborpeBaTensi, yCTaHOBIEHHOIO B MEXaHN3Me
OBUWraTens, ykasaHbl B Cxeme CoeanHeHnn
ABuraTtens U cneymanbHOW MAEHTUPUKALNOHHON
Tabnunuke, NPUKPENIIEHHONM K ero Kopnycy.

4.4.2 [aTtyuK yTe4yku BoAbl

[ewuratenu ¢ TennoodbmeHHMKoM "BO3ayx-Boaa"
o6opyaoBaHbl 4aTYMKOM YTEYKM BOAbI, KOTOPbIN
CNYXUT ANs OOHapYXeHWs yTeYKN BOAbI U3
paguaTtopa BHYTpb ABuratens. [JaTuuk
Heo6X0AMMO NOAKMYMTE K NaHeNu ynpaBreHnus
B COOTBETCTBMMN CO CXEMOW COEANHEHMS

12116189 - PykoBOACTBO MO YCTAHOBKE, 3KCMyaTauumn n TeEXHUYECKOMY 06CnyXnBaHno |

MCMonb30BaTbCA AN aKTUBALMN aBapUIAHON
cUrHanusauuu.

Mpu ee cpabaTbiBaHUN HEOGXOAMMO BbINOMHUTL
npoBepKy TennoobMeHHuka 1, B crnyvae
obHapyXeHUst yTeukn BoAbl B pagunaTope,
ABuraTtesib BbIKMIOYaT U YCTPaHSAOT HEMOMaakKy.
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4.5 OXNAXAOEHUE

Tonbko Hagnexawasi YCTaHOBKa ABuratena n CUCtemMbl OxXnaxXgeHusd rapaHTupyeT ero HenpepbiBHYHO

paboTy n paboty 6e3 neperpysox.

4.5.1 [OBuratenu 3akpbIToro Tuna
Il MAD
S 'l MAF
C
TennoobMeHHUK aBTOBEHTUNALMNEN,
« = "BO34yx-Bo3ayXx" C BXOZ W BbIXOA4
aBTOBEHTUNALMEN BO3gyxa yepes
\_L 1. 3aepsi3HeHHbIL Kopryc BO3AYXOBOA
2. He3sazpsisHeHHbIU Kopryc
3. He3aepsis3HeHHbIU Kopryc
MAT
if i MAW
f ST TS } TennoobMeHHVK He3sasncumas
= 2y . " BEHTUNAUWSA, BXOA
BO3ayx-Boga" ¢
o 1 BbIXO[ BO3gyxa
aBTOBEHTUIISILMEN
. Yyepes BO3QYyX0BO[,
B I 1. BaepssHeHHbIl Kopryc
2. He3sazpsisHeHHbIl Kopryc
3. He3sazpsisHeHHbIl Kopriyc
MAL MAT
TennoobMeHHUK _ Hesasucumas
"Bo3gyx-Boaa" ¢ BEHTUNALUUSA, BXOA,
He3aBMCUMOW H HJ 1 BbIXO[, BO3dyxa
i BEHTUIAUMNEN N ): yepes BO34yxX0BOL
MAI
. TennooGMeHHMK
- "BO3AYyX-BO3AyX" C
= — He3aBMCUMOWN
[+ 1 I 1 7 -
IIr BEHTUNALUMEN
Il
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4.5.2 [IBuvratenu oTKpbITOro TMna
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ey

MAA vnnu MAP

C aBTOBEHTUNSALMEN

MAV

Mh—:
Il J HesaBucumas
T

U]_l BeHTUNAUMNA

1. Topsauun Bo3gyx
2. XonoaHbln BO3ayX
3. XonoaHbln BO3ayx

4.5.3 BopasiHou paguaTtop

BoasaHon pagnatop (ecnu ncnonb3yetcs)
npegcraenseT cobow yCTPOWUCTBO, OTBOASLLEE
Tenno OT NOBEepXHOCTeN 1 NpegHa3HayYeHHoe Ans
MornoLeHns Tenna, McxogsLwero ot
3NneKTpoobopyAOBaHNS UMW NOAKIMOYEHHBIX K
Hemy ycTpouncTB. MNpuHumn paboTbl: pagnartop
CHWXaeT TemnepaTypy BO3gyxa, HarpesLuerocsi
npu oxnaxaeHun o6opya0BaHNst, B 3aMKHYTOM
KOHTYype.

Taknm obpasom, nepegaya Tenna NPoONUCXoanT 13
obopyaoBaHusa B BO34yX U U3 BO3AyXa B BOAY.

NMPUMEYAHUE

3aluTHbIE YCTPOWCTBA CUCTEMBI
oxna)kaeHus Heob6xoaMmMo
neprvoanYeckn ocMaTpuBaTb.

NMPUMEYAHUE

BxogHble n BbIXxogHbIE OoTBEPCTUA And
BO34yXa 1 BOObl HEJIb3A 3aropaxmBaTtb,
TakK KakK 3TO MOXET NpMBECTU K
neperpeBy 1 axe K neperopaHuio
asurartens.

B kauyecTBe oxnaxgaroLen xunagkocTtun crnegyet
NCnosib30BaTb YMCTYIO BoAy, 0OnaaaroLLyto
cnegyrLwmnuMm XxapakTepucTukamm;

= PH:0o160009;

= Xnopwabl: He 6onee 25,0 mr/m;

= CynbgaTbl: He 6onee 3,0 mr/rm;

= MapraHeu;: He 6onee 0,5 mr/n;

= TBepable npumecu: He 6onee 30,0 mr/n;

= AMMMaK: He AOMMKHO ObITb CreqoB ammuaka.

BHMMAHUE

BenuunHel napameTpoB paguaTopos,
BXOASALLUX B KOHCTPYKLMIO
TennoobMeHHvKa "Bo3ayx-soaa”,
yKkasaHbl Ha UX OEHTUMKALMOHHBIX
Tabnnykax n Ha rabapuMTHOM YepTexe
nBuraTens.

Bo Bpemsi akcnnyaTtauuu geuratens
cnenyeT pyKoBOACTBOBATHCH 3TUMMU
3Ha4YeHnsiMM BO usbexaHve neperpesa
obopyaoBaHusa n onsa ero Haanexatuemn
paboTbl.

4.5.31

PagnaTtopbl Ha MOpCKOM BoAe

BHUMAHUE

B Tom cnyyae, ecnu aBuratens
obopynoBaH pagnaTtopom Ha MOPCKOW
BOJ€, BCE BCTYNAILLUE C HEWN B KOHTaKT
aneMeHTbI (TpyObl 1 NOBEPXHOCTH)
[OIMKHbI OblThb 3aLUMLLEHBI OT KOPPO3UW.
Kpowme Toro, pagnatopbl MOXHO
obopyaoBaTb NPOTEKTOPHBIMU aHOA4AMM
(Hanpumep, U3 UUHKa UM MarHus), Kak
nokasaHo Ha PucyHok 4.3. B gaHHOM
cryyae, BO BpeMs 3KcnnyarTaumm
obopyaoBaHWs aHo4bl MOABEPralTCcs
KOPpO3un 1, Takum obpasom,
3aLUWLLaloT ronoBKy TENNooOMeHHNKa.
Onsa nogaepxaHns LenocTHOCTH
rorioBoK paguartopa aHoabl Heo6xoaMMo
nepuoanN4eckn MeHATb, y4UTbIBas
pearnbHyH CKOPOCTb OKUCIEHMSI.
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PucyHok 4.3: PaBuamop ¢ npomeKkmopHbIMU aHodamu

NMPUMEYAHUE

Tun, KONMYECTBO U MecTa
pacronoXeHnsi NPOTEKTOPHBLIX aHOA0B
MOTyT MEHATLCS B 3aBUCMMOCTM OT
o6opynoBaHus.

4.5.4 He3aBUCUMbIe BEHTUNATOPbI

HesaBuncuMMble BEHTUNATOPLI (€CIKN
NPUMEHSIOTCSA), KaKk NpaBuIo, 060pya0BaHbl
TpexdasHbIM aCUHXPOHHbLIM NHAYKTOPHbLIM
asurateneM. PacnpepenutenbHas kopobka aToro
apuratensi obbIYHO pacnonaraeTcs Ha ero
kopnyce. BenuumHbl napameTpoB (4acToTa,
HanpshkeHue u T.4.) ykasblBaloTCa Ha Tabnuuke
XapaKTepuCTuK ABuUraTens, a HanpaseHne
BpaLLleHMs ero nonacTten - Ha Tabnuuke,
NPVKPENIIEHHON K KOPMYCY BEHTUNASTOPA UIn
pPacnonoXeHHON PSIAOM C HUM.

HaZeXHOW 3alnTbl BHYTPEHHUX KOMMNOHEHTOB
aBuratens.

4.6 JJIEKTPUYECKHUE
KOMIMOHEHTDI

4.6.1 JneKTpuyeckue coeguHeHUs
4.6.1.1 OcHoBHOe coegnHeHue

B 3aBMCMMOCTM OT KOHCTPYKUMM OBUraTens,
3aXMMbl €ro cTatopa UKCUPYIOTCH Ha U3onsTopax
UM NPY NMOMOLLM MEHbIX KITEMM, PacroOXeHHbIX
Ha OCHOBHOW pacnpenennTensHon Kopooke.
PacnonoxeHve cnnoBbix pacnpeaenuTenbHbIX
KOpPOBOK, HENTPanu 1 poTopa ykasaHo Ha
rabapuMTHOM YepTexe ABUraTensi.

BbIBOAbI K 3a>KMMaM SOMKHbI OblTb NPpOBEAEHbI B
COOTBETCTBMM CO CXEMOW MOAKITHYEHUSA cTaTopa
apuratensi.

Y6enutecb B TOM, YTO CEYEHME N N30MNALNS
CoeaVHNTENbHbIX Kabenewm CoOOTBETCTBYOT
HOMMHaNam ToKa U HanpsbkeHUst BuraTens.
0O003Ha4eHs 3aXXMMOB cTaTopa 1 poTopa, a
Takke COOTBETCTBYIOLLUX UM COEOANHEHUN,
yKasaHbl Ha cxeme NoakNiYeHnn aBuratensi ¢
yyetom HopmaTtumeoB IEC60034-8 unu NEMA MG1.
HanpaeneHwue BpalleHnst gBuratens MoXxHo
N3MEHUTb, MHBEPTUPOBAB coeanHeHns obenx das,
O[HaKo, ABuraTernb JOJPKEH BpalaTbCH B
HanpaBrneHUn, ykasaHHOM Ha Tabnuyke
COEANHEHWI U Ha NOEeHTUMKALNOHHON Tabrnuke,
NPUKPENNEHHOW K ero Koprycy.

NMPUMEYAHUE

Mepepn BKNOYEHNEM ABUraTens,
cnenyeTt yCTaHOBUTb HanpasreHue
BpaLLeHns rionacTten He3aBUCUMOIO
BEHTUNSATOPA.

Ecnv BeHTUNATOP KPYTUTCA B
NPOTMBOMOSIOXXHOM HamnpaBreHuu,
HeobxoaMMo MHBEPTUPOBATL
coeanHeHVe Mexay OBYMsi ero dpazamu.

Takke Bpemsi OT BPEMEHU HEOOXOOUMO
ocMmaTpuBaTb BO3aYyLUHbIE PUNBLTPLI, KOTOPbIE
3alLMLLA0T BHYTPEHHME NOBEPXHOCTY ABUraTens
OT nonagaHus rpsasu 1 nbinu. BosagyLiHble
PUnNbTPbI OMKHbI BCE BPEMSA HAXOAUTLCS B
OTNIMYHOM paboyeM COCTOSHUM AN rapaHTum
NpaBubHON paboThbl CUCTEMbI OXNAXOEHUS U

NMPUMEYAHUE

HanpasneHue BpalleHnst MOXXHO
onpeaenuTb, NOCMOTPEB Ha KOHeL, Bana
Ha CTOpOHe NpuBoAda ABuraTens.
[Buratenu c ogHMM HarnpaBneHnem
BpaLLeHUs OOMKHbI KPYTUTLCA TOMBKO B
yKa3aHHOM HarnpasfeHuK, Tak Kak nux
BEHTUNSATOPbI U ApYyrne yCcTponcTea
SABNAIOTCA OQHOHANpPaBneHHbIMMU.

Ecnn HeoOxoaumo, 4ToObI ABUraTenb
BpaLLancs B NpOTUBOMOSIOXKHOM
HanpaeneHun, obpaTuTechb kK
npeactasutento WEG.
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BHUMAHUE

Mepen nogknioyeHneM asuratens K
ceTu aneKTpocHabXeHnss HeobXxoaMMo B
065A3aTenLHOM NopsaaKke U3MepuTh
COMPOTUBMNEHNE N30MNALIMUN OBMOTKM.

MopknioyeHne BbIBOJOB OCHOBHOIO UCTOYHMKA
NUTaHUs ABUraTens ocyLecTBseTCs cneayowmum
06pa3oM: OTKPYTUTE BUHTbLI, OUKCUpYtoLmne
KPbILLKY pacnpegenutenbHbiX KOpobok cTaTopa,
CpexXbTe YNNOTHUTENbHbIE KOMbLa (CTaHAapTHbIE
OBurateny He NMeKT KabernbHbIX YNNOTHEHWI),
NPUHMMas BO BHUMaHWE AMaMeTPbl UCMONb3YyeMbIX
kabene, 1 BCcTaBbTe Kabenu B yNnoTHUTENbHbIE
konbua. OTpexbTe kabenn HeobXoANMON ONNHBI,
3a4MCTUTE NX KOHLIbI U NMPUKPENUTE K HUM KNEMMbI.

4.6.1.2 3asemneHue

Kopnyc asuratenst u ocHoBHas
pacnpegenuTenbHasi Kopobka fOKHbI ObITb
3a3eMneHbl [0 NOAKIYEHUS ABUraTens K
WCTOYHWKY NUTaHUS.

CoeavHute MeTannnyeckyto obLLnBKyY Kabernen
(Npn HanWM4uKn) ¢ NPOBOAHUKOM CTaHOAPTHOrO
3aszemnutens. OTpexbTe Hagnexally onvHy
NPOBOAHMKA 3a3eMNUTENS U MNOOKMTHYUTE ero K
3aXMMy Ha pacnpeaenntensHon Kopobke n/mnm
Kopnyce ggurartens.

HapexxHo 3aKkpenuTe BCe TOYKM MOOKMIOYEHNS.

BHMMAHUE

B kadecTBe KpenneHuin 3axnmon
3anpeLlaeTcsa ncnonb3oBaTb
mMeTannuyeckune wanbsl nnu wandbl n3
nboro apyroro matepuna ¢ manon
3ANEKTPUYECKON NPOBOAUMOCTLIO.

Mepen TeM, kaK BbIMOMHUTL NOAKMIOYEHUS],
CMaXbTe BCE KOHTaKTbl 3aLLMTHBIM CMa30YHbIM
BELLECTBOM.

BcTaBbTe ynnoTHUTESNbHbIE KONbLa B
COOTBETCTBYHOLMNE BbleMKM. OCTOPOXKHO 3aKpoiiTe
KpbILLKY pacnpenenutenbHol KopoGku, crneanTe 3a
TeM, YToObl YNIOTHUTENbHbIE KOSbLia OCTaBasnvchb
Ha CBOWX MECTax.
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4.6.2 Cxema coeguHeHUN
4.6.2.1 Cxema coeguHeHumn IEC60034-8

Ha npeacraBneHHbIX HMKe cxeMax CoeQUHEHUN NPUBEAEHbI 3HAYEHUS KNeMM B pacrnpeienuTeribHbIX
KOpoOKax 1 BCEBO3MOXHbIX COeAMHEHUN K cTaTopy (dasbl) U pOTOPY KOMNbLEBLIX TpexdasHbiX aCUHXPOHHbIX
asuratenen. Kaxgas cxema cogepxut ungposble 0603HaveHns, coBnagatoLme ¢ Kogamm Ha
noeHTnrkaumoHHom Tabnmyke Ha kopnyce asuratens. Takum obpasom, HauTu Tpebyemyto cxemy
COefMHEeHWI NS cTatopa v ero AONOMHUTENbHbIX YCTPOWCTB HE COCTaBUT Tpyaa.

3 KIEMMbI 6 KINEMM 6 KIEMM - OAINTAHOEP
9100 9101 9102 9103 9104 9105 9106
e A YY Y YY A
o A Y Wovw o
2w w2 oz w2 w2 o2 w2 U A B oy aw | v Tw
HEWTPANL '/ ! b QWWZV U v o | 20| 2v|2v o v oy | 2w|av| v
9121 S T 02 B | g s U2 L3
VoW CKOPOCTb | - Sb0cTh | CKOPOCTb | ckoPOCTB | CKOPOCTb
L1 12 L3 N HWXE BbILLIE HWXKE HVDKE BbILIE
9 KIEMM 12 KINEMM
9107 9108 9109 9110 9112 9113 9114
AA A YY Y YY A Y
U2 v2oow2 Uz vz w2 uz vz w2 uz vz w2 Ve Wa U4 V4 Wa U4
VN3 Iua Ivs st U3 V3 W3 Ius Ivs Iwa vz w2 g2 v2 w2 U2
1 1] 5 Wy [ 1]
° ° e e o ° I l V3 W3 U3
ULVE oWl |UT VI WE | Ul v W | Ut v W R
U2 13 (L 12 L3 U2 3| U 2 L3 VioowlouT Vioowl Ut Viowl Ut
2 L3 L L2 13 L 2 L3 L
12 KINEMM - (o6moTKa geTanemn) POTOP
9115 9116 9117 9120 9119
V4 W4 U4 V4 W4 U4 V4 w4 U4
V2 ow2 U2 V2 w2 U2
V3 W3 U3 V3 oWs U e o o
. 111 oo | ]
Vioowt Ut Vioowl Ut vioowl Ut LT L2 LS K LM
L2 L3 L L2 13 L L L3 L 2 13 LU
LT L2 L3
and OnA Y TONbKO anA
3AMYCKA 3AMNYCKA anA HOMUHATINBHOWN
BY B A 3AIMYCKA CKOPOCTU
NMPUMEYAHUE

B Tom cnyvae, ecnu B gBurartene nmetotcsa 2 unm 6onee coeguHUTEnbHbIX kKabens,
NOAKMNIOYEHHbIX NapannenbHO K 0QHOMY 1 TOMY e UCTOYHMKY NMUTaHus, K X 0603HaYeHNAM
£obaBndAlT cMMBON Yepes geduc, Kak nokasaHo Ha PUCYHOK Huxe:

(UD[v1)] (w1) Wi
o
wi-g, L3
) V-1
vi-2, L2
| Ut-1
ui-2, U
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4.6.2.2 Cxema coegnHeHun NEMA MG1
3 KNEMMbI 6 KIEMM 6 KNEMM - DANAHOEP
9200 9201 9202 9203 9204 9205 9206
¢ A YY Y YY A
T2 T3 A Y
L2 L T6 T4 15 T T4 T5 | T T2 T3 T2 T3 | T T2 T3 TR | nnon
SKNEMMBI+ | | | . . WWW
HEmTPAnb . . ° ° ° e e e i ° ° ° ° . .
R I T R I E R R R
9221 12 L3 L1 12 L3 Lz L3 | 112 L3 o2 L3
TN CKOPOCTb | CKOPOCTb | CKOPOCTb | CKOPOCTbL | CKOPOCTb
LT L2 L3 N HKE BbILWE HWXE HWXE BbILLE
9 KIEMM 12 KNEMM
9207 9208 9209 9210 9212 9214
AA A YY Y YY Y
T4 15 16 4 T5 T6 T4 T5 T6 415 16 T T12 710 i1 T12 T0
77 \J8\J9 IW stlwg 7778 19 IW ITS 179 T 5o e
e o ° I I I ° e ° B 19 I7 I I I
T2 T3 T2 T3 T2 T3 T2 T3 I l 8 19 T7
L 12 L3 L2 13 12 13 12 L3 o o o
2073 T T3 T
L2 L3 LI 12 13 L1
12 KINEMM - (o6moTKa geTtanemn) POTOP
9215 9216 9217 9220 9219
T 112 T10 T11 T12 T10
5 T6 T4 T5 16 T4
T8 T9 T/
8 79 T7 I I l e o o
T T T3 T MT M2 M3 I I I
2 L u 2 L3 L 2 3 U 2 13 LI 1 12 L3 M1 M2 M3
L1 L2 L3
anA anA Y TONbKO anA
3AIMYCKA 3AIMYCKA anA HOMWHANBHOW
BY BA 3AMYCKA CKOPOCTU
NMPUMEYAHUE
B Tom cnyyae, ecnu B gBuratene umeroTca 2 unmn 6onee coeanHUTENbHbIX Kabens,
MOAKIHOYEHHbIX NapannenbHO K OAHOMY M TOMY e UCTOYHMKY NMUTaHUS, K MX 0603Ha4YeHnsaM
nobaBnalT cMMBon Yepes aeduc, Kak NokasaHo Ha PUCYHOK HuxXe:
(T (T2) (13)
L 13-1
13-2, 13
J T2-1
12-2, 12
J T1-1
T1-2, U
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4.6.2.21 HanpaBneHue BpaweHusi

HanpaeneHve BpalleHus ABUratens ykasaHo Ha aeHTUdMKaLNOHHOW Tabnuyke 1 3ameTHO, ecnm
NMocMOTpPeTb Ha KOHeLl Bara co CTOPOHbI NpMBoaa asuratens. lNepen Tem, kak NoAKNioYMTb K ABUraTento
NPMBOAMMBIN MexaHWU3M, crieqyeT yoeanTbcsa B TOM, YTO ABUraTenb BpallaeTcs B MpaBUIiTbHOM
HanpasneHuu;

[euratenu ¢ 0603Ha4YeHUs MU Ha 3aKUMaXxX U COeANHEHUNAX, ONMCaHHbIX B NyHKTax 4.6.2.1 1 4.6.2.2
HaCcTosLLEero pykoBoACTBa, BpalwalTCA NO YaCOBOMW CTperike;

[ns Toro, ytTo6bl MHBEPTUPOBATL HanNpaBreHWe BpaLLeHWsl, HE0O6X0OUMO M3MEHUTb COeanHeHE 06enx
bas Ha NPOTMBOMOSIOXKHbIE;

[Buratenu c ogHMM HanpasieHNeM BpaLleHus (B COOTBETCTBUM C 0D0O3HAYEHMEM Ha
naeHTUMMKaLNOHHOM Tabnuuke Unm Ha Tabnuyke ¢ xapakTepucTUKaMu, NPUKPENIIEHHON K KOprycy),
0obopyaoBaHbl 0AHOHANpaBNeHHbIM BEHTUNATOPOM U AOSMKHbI BpallaThCs NMLWb B YyKa3aHHOM
HanpasneHun. B Tom cniyyae, ecnv TpebyeTcst U3MEHUTL HanpaBrieHne BpalleHUs OgHOHaNPaBeHHOro
ABuratensi Ha NPoOTMBOMONOXHOe, obpaTuTech k npeactasutento WEG.

4.6.2.3 Cxema coeguHEHUN AONOJNTHUTENbHbLIX YCTPONCTB

Ons I'IpaBI/IJ'IbHOIZ YCTaHOBKM OOMOJTHUTESIbHbIX yCTpOﬁCTB pyKOBO,ﬂCTByVITer COOTBETCTByIOLLI,GI?I cxemomn
coeanHeHnA Ond Bawlero gsuratens.
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4.6.2.4 Cxema noaknYeHUA WeTKogepKaTens ¢ 3NeKTponpmMBoaoM

Ha cneayruwmx cxemMax nokasaHbl BbiIBOObl KIEMMHbIX KOpO6OK N CXeMbl NOAKITIYEHNA CUCTEMbI NOAbEMA
LLEeTOK C aneKkTponpmBoaoM Aid aCUHXPOHHbIX OBUraTenemn ¢ KOHTaKTHbIMKU KoSbLamu, KOTOpble CHabXeHbl
TakKnMu yCTpOIZCTBaMVI.

4.6.2.4.1 YcnoBusa npoBegeHUs 3anycka ¢ OnyLeHHbIMU LWeTKaMn U He3aKOPOYeHHbIMMU
KOHTaKTHbIMM KOJbLAMMU
{

BcnomoratensHas knemmHas Kop06|<a

CurHanusauus KomaHgp!

S
~ 8
o8

=

7=2WE2
8—2WE3
9-5/F1

X*—24-67E3

XF—
F—
XF—

X*—4-27E1
X*—5-27E2
X*—6-27E3

Moporpesatenb B oTceke
KOHTaKTHbIX LLEeTOK

<

Tennosoe pene

C ucnonb3oBaHuem
anekTpornpueoga

BpyuHyto

MNogHATble WweTkn 4ZE

KoHueBble BbIknoyaTenu (CMI’HaJ'IVISaLI,I/IFI
ONYLLIEHHOTO WIN NOAHSITOrO COCTOSIHMS LLETOK)

OMNYLLEHHOrO MUINWN MOAHSITOr0 COCTOSIHUS LLETOK)

KoHueBble BbiknovaTenu (CMrHaﬂMSaul/lﬂ

OnyuieHHble weTkn 3ZE

MoagHaTbIe
weTkn 2ZE

PacwundpoBka 0603Ha4YeHUN Ha
KOMMOHEHTOB.

A. TpexdasHbin asuratens,
Kopnyc 71 — 6 BbIBO4OB —
0,25 kBT — F.C. B3E —
IPW55 — cpnaHey C105 —
DIN 42948. HanpspkeHve n
YyacToTa Mo 3anpocy
KrnueHTa.

B. KoHueBown BbikntovaTens ¢
[JBOWHOM n3onsaumen

OnyLeHHble

OI'IyLU,eHHbIe LLIEeTKM U He3aKOpO4YeHHble
KOHTaKTHblI€ KOoIbLa

OrIyLLleHHbIe LEeTKn
[MonoxeHne nepen 3anyckom
rmaBHOro Asuratens
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4.6.2.4.2 YcnoBusa coBeplueHns paboTbl C NOAHATLIMM LEeTKaMM U 3aKOPOYEHHbIMU KOHTAKTHbIMMU

KonbuamMmu
BcnomorartenbHas knemmHasi kopobka

CurHanusaums KomaHgpbl
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ennosoe pene

I —
C ucnonb3oBaHneM
anekTponpueoga
-"'

3nekTpo-

MexaHV|l-|ecn<v||7|;,v;i
npueog i

BpyuHyto

MopHaTble weTkn 4ZE

KoHueBble BbiknoyaTenu (curHanusaums
ONYLLEHHOro NN NOAHATOro COCTOAHWUSA LLIETOK)
KoHueBble BbIkntoyaTenu (curHanusauus
ONYLLEHHOro UNN NOAHATOr0 COCTOAHWUS LLETOK)

OnyLueHHble weTkn 3ZE

MNogHsTbIe
weTkn 2ZE

[MoaHATbIE WeTKM U 3aKOpPOYEHHbIe
KOHTaKTHbl€ KOJbLa

[Buratenb nocne rnaBHOro 3anycka (gsuratens
paboTaeT B HOpMasibHbIX YCIOBUSIX)
MopHATbIE WeTKn
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4.6.2.4.3 Jloruka cpyHKLMOHMpPOBaHUA
LieTKoAepxKaTens c

3MeKTPONpPMBOAOM

PABOTA C 3JIEKTPOMNMPMBOAOOM:

1. CocTosiHne paboTbl C ONyLWEeHHbIMMU
LWeTKaMM U He3aKOPOUYEeHHbIMU
KOHTaKTHbIMM KOofbLaMK

YTtobbl rapaHTMpoOBaTh, YTO WeTkn ByayT onyLleHbl

N KOHTaKTHbIE KonbLia He ByayT 3aKOpOYeHbI,

OOIMKHbI 3aMKHYTbCSt KOHTaKTbI CrieayoLwmx

KHOMOK:

= 1ZE — KOHTaKTbl 3 1 2;
= 3ZE — KkOHTaKkTbl 8 n 9;
= 5ZE — koHTakTbl 20 1 21;

Mpun paboTe anekTpomexaHM4YecKoro npuBoaa
KHomka 5ZE, pacnonoxeHHasa B 3TOM NpuBoae,
NPaBUIbHO MO3ULMOHUPYET LLETKN B MOSIOXKEHUMN
3anycka (onyLLeHHble LLEeTKN), Toraa Kak
curHanbHble kHonku 1ZE u 3ZE, yctaHoBNEHHbIE B
OTCeKe KOHTaKTHbIX LLEeTOK, MOATBepXaaloT
yKasaHHOe COCTOSsIHME.

Mpu cobniogeHnn ykazaHHOro nopsigka
cpabatbiBaHMs gBUratesnb roToB K 3anycky.

2. CocTosiHMe paboTbl C NOAHATLIMU WEeTKaMun
M 3aKOPOYEHHbIMU KOHTAKTHbIMU KONbLaMun

YTo6bl rapaHTMpOBaTh, YTO LETKM ByayT NOAHSATbI

N KOHTaKTHblE KonbLa OyayT 3aKOpOYeHbl, JOJIKHbI

3aMKHYTbCS KOHTaKTbl CNeayroLLmnX KHOMOK:

= 2ZE — KOHTaKTbl 6 n 5;

= 4ZE — koHTaKTbl 12 1 11;

= 6ZE — koHTaKTbl 24 1 23;

Mpu paboTe anekTpomMexaHN4ecKoro NpMBoAa,
nogHMMatoLLLero WeTKKn, kHonka 6ZE,
pacnosoxeHHasa B 3TOM Np1BoAe, NpaBUIibHO
NO3NLMOHMPYET LLETKM B NOOHSATOM MOJIOXEHUM,
Toraa Kak curHanbHble kHonku 2ZE n 4ZE,
YCTaHOBIEHHbBIE B OTCEKE KOHTaKTHbIX LLIETOK,
noaTBEPXAAT YKasdaHHOEe COCTOSHME.

Mpu cobntogeHnn ykazaHHOro nopsigka
cpabatbiBaHusa aBuratens rotos k paboTte B
Tpebyemom pexumme.

PYYHOE YNPABJIEHUE:

HanpaBneHme BpalleHna maxoBuka

MogHaTne (pasMbikaHue)
—
OnyckaHue (3ambikaHue)

www.weg.net Wg

YCNOBHbLIE OBO3HAYEHUA:

1WE = [JuHamoMeTpuryeCcKui Koy ans
OTKINIOYEHMS B CNyyYae neperpysku npu onyckaHum

LLeTOK (MNn MHBEPCUM dasbl). [13[14]15

B cnyyae HencnpasHocTu 5ZE.

TWE

2WE = [InHaMOMeTpUYEeCKUIA KoY ans
OTKIMOYEHMS B Criyqae neperpysku Npu nogHATUN

LLeTOoK (Mnun nHBepcumn assbl). .
16[17]18

B cny4yae HeucnpasHocTu 6ZE.

5ZE = KoHLeBOW BbIKMO4aTenb 2WE
3ANEeKTPOMEXAHNYECKOro NpmMBoaa,
CUTHaNM3MPYHLLMIA O MOJSTHOM OMYCKaHUW LLETOK.
6ZE = KoHueBoW BbIkNtoYaTenb
3ANEeKTpOMEXaHN4YeCKoro NnpmeBoaa,
CUrHanM3upyoLwmnn o NOMHOM NOAHATUN LLETOK.
1HZ = lNepeknoyaTenb py4yHOro pexuma nnm
pexuma paboTbl C aNEeKTPONPUBOAOM.

25]26]27 25[2¢[27

THZ TH/

Py4Hown npuBoa OnekTponpusog

OONOJNHUTENIbHBIE OTPAHUYUTENBHbIE
NEPEKIIOYATENW OANA CUTHANU3ALIMK

2ZE v 4ZE = OrpaHn4nTenNbHbIN BbIKIHOYaTEND
ONS curHanusaummn o NoSIHOCTbI0 MOAHATOM
COCTOSIHMM LLIETOK.

1ZE v 3ZE = OrpaHn4nTenbHbIiA BblKMoYaTenb
AN curHanu3auum o NOMHOCTBIO ONYyLLEHHOM
COCTOSIHUM LLETOK.

BHMMAHUE

CurHanbHble kHonkn 2ZE, 4ZE, 1ZE n
3ZE 3anpeLyaeTtcd ncnosnb3oBaTth A5
ynpaBneHus (mycka — ocTaHoBa)
3MNEeKTPOMEXaHNYECKOro NpuBoaa.
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4.7 MEXAHWYECKUE
KOMIMOHEHTDI

471 OcHoBaHusAa

= OcHOBaHue nnu CTpyKTypa, Ha KOTOpYHo
yCTaHaBnMBaeTCs ABuUraTenb, JOPKHA MMETb
Tpebyemblli YypOBEHb NPOYHOCTU, ObITb FMafKoOW,
He BUbpuMpyloLLen, a Takke ObiTb CNOCOBHON
BblAEpPXMBaTb MEXaHNYeCKoe BO3AENCTBUE,
oKasblBaeMoe Ha Hee [BUraTeniem npu sanycke
U NPY BO3HUKHOBEHMMW KOPOTKOIO 3aMbIKaHWUSI.

= BbIbop Tvna ocHOBaHWs 3aBUCUT OT
NMOBEPXHOCTU B MECTE YCTAHOBKM ABUraTens unm
OT COMpPOTUBIEHNsI Nnona.

= HenpaBunbHbIi BbIGOP pasmepa OCHOBaHWS
MOXET NPUBECTM K BO3HUKHOBEHWIO BUOpaLMiA,
a, cnegoBaTernbHO, K ero NoBpeXxaeHuto, a
TaKke K MoBpeXaeHuto apuratens u
NpMBOAMMOro MexaHu3ma.

= [1pu BbIGOPE pasmepa 1 CTPYKTYpbl OCHOBaHMS
HeoBGX04MMO PYKOBOACTBOBATLCH rabapuUTHLIM
YEPTENKOM, AaHHBIMU O MEXaHNUYEeCKOM
BO3JENCTBMM ABUraTens Ha OCHOBaHWe 1 Buae
KpenneHus asuratens.

BHUMAHUE

BepTukanbHoe BblpaBHUBaHWE
yCTaHOBEHHOIO HAa OCHOBaHMWU
ABUraTensi MOXHO BbIMOMHUTL Npu
NMOMOLLW MOAMNOPOK PasfnyHON
TONWMHbLI (06LWas TonwuHa
NpuonM3nTensHO 2 MM),
YCTaHOBIEHHbIX MEXAY HOXKaMU
ABUraTernsi u onopHbLIMU NOBEPXHOCTAMM
OCHOBaHUS.

NMPUMEYAHUE

Bbibop pasmepa ocHOBaHMSA 1 ero
NOAroTOBKa BXOAUT B 00513aHHOCTU
none3oBaTerns.

40 I

4.7.2 [aBneHue, oKka3biBaemMoe Ha
OCHOBaHue

B cootBeTCcTBUM C PUCYHOK 4.4, BENUYMHY
0OKa3blBaeMOro Ha OCHOBaHWe aBfEeHNs MOXHO
paccyuTaTbh No cneayowen dopmyrne:

F= +0.5.m.g.+M
(A

F,= +O.5.m.g.—M
(A)

lpe:

F1 n F2 - naBneHune, okasbiBaeMoe HOXXKaMu
asuratenst Ha ocHoBaHue (N)

g -yckopeHue cBobogHoro nageHus (9,81m/c?)

m - Macca gsuratens (Kr)

Cmax - MakcMarnbHOe 3Ha4YeHue KpyTALLero
mMomeHTa (Nm)

A - B34T0 13 rabapuTHOro YepTtexa asurarens (M)

PucyHok 4.4: [lasneHue, oka3bigaeMoe Ha OCHO8aHUe

4.7.3 Bwuabl ocHoBaHUM

4.7.3.1 bBeToHHasa nnuTa

[Npwn ycTaHOBKe ABUraTenen B kKayecTee
OCHOBaHWU YalLle BCero Ucrnonb3ytoT 6eTOHHbIE
NNnThbI.

Twun n pasamep OCHOBaHWs, BUHTOB U aHKEPHbIX
NNWT 3aBUCAT OT pasMmepa 1 Tuna aBuraTterns.

Mpumep NOoAroToBKN OCHOBAHUA:

= OYMCTUTE NOBEPXHOCTb OCHOBAHWUS OT MblNn 1
rpsi3v aAns obecneyeHns Haanexatlero
KOHTaKkTa mexay 6rnokamm ocHOBaHMSA U CNoeM
LUTYKaTYPKWN.

= [1pn NOMOLLM BUHTOB 3aOUKCUPYNTE HOXKM
JBuraTensi Ha OCHOBaHUW.

= BepTukanbHOe BbipaBHMBAHME YCTAHOBIIEHHOMO
Ha OCHOBaHUM ABUraTenst MOXHO BbIMOMHUTb
npv NOMOLLM NOAMNOPOK Pa3NINYHON TOSLUHBI
(obwas TonwmHa NPUBNN3NTENBHO 2 MM),
YCTaHOBIEHHbIX MEXAy HOXKaMu ABuratens u
OMNOPHbLIMWN MOBEPXHOCTAMN OCHOBaHUS.

= [1Na rapaHTUM Hagnexallen 3akpyTku BUHTOB B
OTBEPCTUSIX HOXEK ABUraTens, Mexay Kaxkaomn
HOXXKOW 1 LUNSANKOW BUHTa Heobxoaumo
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NOMECTUTb YMIOTHUTENb, BbINOTHEHHbIN U3
MeTannmMyeckoro n1ucTa unu NnoTHom Gymarn,
YTO TaKKe MOXET ObITb NOME3HO NpuU
nocreayLemM ropusoHTansHOM BblpaBHUBAHU
asuraTensi.
= [lomecTnTe NOAMNOPKM UM HUBENNPOBOYHLIE
BWHTbI Ha BNOKM OCHOBaHWs Ans obecnevyeHus
Hagnexallen HUBENMPOBKM ABUraTens B
rOpM30HTarbHOW MIIOCKOCTU U OTHOCUTENBHO
npuBoaMMoro mexaHmama. llocne HaHeceHus
Cnos WTYKaTypKn HeobXoanmo TLaTenbHO
npocneauTb 3a BblpaBHMBaHMeM. HebonbLuve
HEPOBHOCTM MOXHO NOAKOPPEKTUPOBATL MpK
NoMOLLM Lanb unu ynnoTHUTENen n3
METanMYecKoro nMcTa, a Takke nyTem
perynmpoBKM 3a3opa KpenexHbiX BUHTOB.
= XOpOLUO 3aKPYTUTE KPEMNEXHble BUHTDI.
CnepnyeT y6eantbcsi B TOM, YTO OMNOPHbIE
NOBEPXHOCTU HOXEK OBUraTeNsi HAXOASTCS Ha
OOHOM M TOM Xe ypOBHe. B npoTuBHOM cnyyae,
3TO MOXET MPUBECTU K NEPEKOCY Kopnyca
nBuraTens.
[nsa rapaHTMm Hagnexallen yctaHoBKY, nocne
BbINOSIHEHWNSI NPOBEPKN BCTaBbTE ABa
KOHTPOIbHbIX WTKUdTa B NOATOTOBEHHbIE OIS
3TOW Lienn OTBEPCTMS B HOXKaX ABUraTens.
4.7.3.2 Ckonb3slee oCHOBaHue
Ecnu gBuratens o6opygoBaH NpuBOAOM C
peMeHHOW nepegayen, ero Heobxoanmo
YCTaHOBWTb Ha CKOMb3SALLEM OCHOBaHUM (PernbChbl),
TakK Kak npu nepeMeLLeHnn aBuratens HUKHSAS
YacTb PEMHS LOMKHa HaTArmBaTbCS.
Bnwkanwui K Beaywemy LLIKUBY perbec OOMmKeH
ObITb YCTAHOBMEH TakKMM 06pa3oM, YTOObI
PErynMpoBOYHLIN BUHT pacnonarancst Mexay
aBuratenem v npuBoANMbIM MEXaHU3MOM.
LLinsinka perynnmpoBOYHOro BUHTa BTOPOro penbca
OOoSmKHa ObITh HanpaeneHa B MPOTUBOMOSIOXKHYHO
CTOPOHY, KaK nokasaHo Ha PucyHok 4.5.
[Buratenb KpenuTcs K penbcam npu nomMoLLm
BUHTOB 1 3aTeM NMOMeLLaeTcsi Ha OCHOBaHWe.
[anee BegyLLUi LLKMB BbIpAaBHNBAETCS TaKUM
00pa3oM, YToObl ero LEHTP HAaXOAWNCS B TOM Xe
NMOCKOCTU, YTO U LEHTP BEAOMOrO LLUKMNBA, a TaKKe
4yTOObI Ban apuratenst 6bin napanneneH Bany
npueoga.
PemeHb He OoMmKeH Ype3mMepHO HaTArMBaTbCS.
lMocne 3aBepLueHNs perynnpoBKM penbCbl
3aKPENMSTCS HA OCHOBAHWM.
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PucyHok 4.5: CKkonb3siwiee ocHosaHue

4.7.3.3 MeTannumyeckoe ocHoBaHue
Hoxxkn aBuratenst paBHOMEPHO 3aKpenuTb K
MeTannmM4eckoMy OCHOBaHUIO BO usbexaHune
aedopmaumm kopnyca. HebornbLune HEPOBHOCTH
OMOPHOW MOBEPXHOCTU, K KOTOPOW KPEMSATCS HOXKM
ABuratensi, MOXHO YCTPaHUTb Mpu NOMOLLN
PErynMpoBOYHbIX NNACTUH (MX MakcMMarbHas
pekoMeHayemMas TOSLWMHA COCTaBNAeT 2 MMm).
[ns BblpaBHMBaHMSA 3anpeLeHo CHUMaTb
KOMMOHEHTbI ABUraTens ¢ obLwero OCHOBaHuMS.
OcHoBaHMe Heo6Xxo04MMO BbIPOBHATHL HA OMOPHOM
NnUTE NPY NOMOLLM NMY3bIPbKOBbLIX YPOBHEW UMK
ApYrx cnocoboB.

Mpn ncnonb3oBaHMM MeTaNIMYECKOro OCHOBaHMS
ONs perynupoBKM BbICOTbI KOHLLIA Bana aAsuratens
COOTBETCTBEHHO KOHLly Bana npuBogMMOro
MexaHu3Mma, NocneaHuin OmKeH ObiTb
npeaBapuUTenbHO OTHUBENMPOBaAH Ha GETOHHOM
OCHOBaHUW.

[Mocne 3aBepLUEHNS HUBENMPOBAHNS OCHOBAHWS,
3aKpYTKN aHKepPHbIX 6OMTOB M NPOBEPKU
NOAKITHOYEHUIA, METANSIMYECKOE OCHOBaHUE 1
aHKepHble 6oNTbl 6ETOHNPYIOT.

4.7.3.4 AHKepHble 6onTbl

AHKepHble B60MTbI - 3TO YCTPOUCTBA,
npeaHasHayeHHble ONs 3aKpenneHus asuratenen
C r’MOKMMY NOAKMHYEHUSMWN HENOCPEACTBEHHO Ha
onope. ITOT BMA NOAKIMOYEHNI XapaKTepuayeTcs
OTCYTCTBMEM [AaBfeHUs Ha BTYMNKM NOALUUMHUKOB,
a Takke nmeet 6ornee HMU3KyH CTOMMOCTb.
AHkepHble 60nTbl HEOGXOAMMO OKpaLIMBaTbL BO
nsbexxaHne Koppo3nn, Tak Kak OHa OKa3biBaeT
HeraTMBHOE BITUSAHME Ha €ro KOHTaKT C 6€TOHHbIMU
MOBEPXHOCTAMU 1 NPUBOOUT K NOCneayoLemy
ocrnabnenuto kpenexa.

PucyHok 4.6: AHkepHble bonmbl
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4.7.4 bBnok aHKepHOMW NNUTbI

Brnok aHKepHOVI NIUTbI COCTOUT U3 CamMOn aHKepHOVI nnnTbl, HUBENMNMPOBOYHbIX BUHTOB, HUBETTMPOBOYHbIX
noAanopokK, BUHTOB AJ1A4 BblpaBHUBAHNA U aHKEPHbIX oonToB.

B Tom cnydae, ecrim aHkepHada nnuta Heobxogmma ans cpvmcau,mm M BblpaBHMBaAHUA OBUTraTend, OHa
nocTaBideTcqa C HUM B KOMIJIEeKTe.

nOpﬂ,D,OK AencTBUM No MOHTAaXy, HUBenMpoBKe U BbipaBHUMBaHUIO NOBEPXHOCTU aHKEePHbIX NIUT

Oran 1

MoarotoBbTe ocHOBY (1) co cTanbHbIMKU Gankamm
(2), kak nokaszaHo Ha rabapuTHOM YepTexe, C
y4eTOM AaBrieHus, kotopoe byaeT npunaratbes K
OaHHOMY OCHOBaHUIO.

dTtan 2

BcTaBbTe aHkepHble 60nThI (3) B cTanbHble
aHKepHble 6anky 1 BKPYTUTE HUBENUPOBOYHbIE
BVHTbI B HEOOpaboTaHHy0 OETOHHYIO
NMOBEPXHOCTb.

dtan 3
[MomecTuTe aHkepHble NNnThI (5) Ha
HUBENUPOBOYHbIE BUHTHI (4).

VISTA X

OTan 4

BbinonHuTe HUBENMPOBaHME aHKEPHbIX NIUT Npy
NMOMOLLM COOTBETCTBYHOLLMX MHCTPYMEHTOB,
yunTbIBasi HE06X0AMMOCTL 3a3opa He bonee 2 Mm
MeXZy aHKepHOW NINTON U OCHOBaHUEM
ABuratens Ans ycTtaHoOBKW NOAMNOPOK,
HeobXxoAMMbIX A4S BePTUKaNbHOIo BblpaBHMBAHMUS
asuraTens.

dTtan 5

[Mocne HMBenUpPoOBaHWS aHKEPHbIX NANT, UX
NOBEPXHOCTb HEOOXOAUMO BbIPOBHATH (6) NyTem
OKOHYaTeNbHOW 3aKpYTKN aHKepHbIX OONTOB.

Jrtan 6

Mocne 3aBepLueHUs BblpaBHMBaHWS NOMECTUTE
ABuUraTenb Ha aHKepHble NNUTbI, BbIDOBHSAWTE €ero
B ropusoHTaneHow nnockoctu (7 1 8) n 3akpenute
Npn NOMOLLY aHKepHbIX 60NTOB, BCTaBNEHHbIX B
OTBEPCTUSA HA €ro OCHOBAHUWN.

HuBenupoBaHue n BbipaBHMBaHUE B
COOTBETCTBMMU C NOSIOXKEHNEM aHKEePHbIX NJIUT,
NPUKpPENSeHHbIX K ABUraTesnio.

HuBenvpoBaHue 1 BblpaBHMBaHUE aHKEPHbIX MAUT
TaKKe MOXET BbINOMHATLCA U B TOM Cly4ae, ecnu
OHW YXe MPUKPensieHbl K OCHOBaHWIO ABUraTens
npyY NOMOLLM NOAMOPOK TOMNLLMHON He 6onee 2 MM,
pacnonoXeHHbIX MeXAy OCHOBaHVWEM ABuraTtens v
aHKepHbIMU NAUTaMK.

[nsa aToro asuraTenb C aHKepHbIMY NAUTaMu
HeobXx0AMMO NOMECTUTb Ha HUBEMNMPOBOYHbIE
BUHTbI (4). Janee ocywecTBnseTcs
HVBENUpoBaHWe 3TUX BUHTOB U NpeaBapuTenbHoe
BblpaBHWBaHWE ABUraTens ¢ UCMnosib30BaHNEM
HVBENNPOBOYHbLIX BUHTOB (7 1 8).

PucyHok 4.7: AHKepHasi nnuma
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4.7.5 YacTtoTa coOO6CTBEeHHbIX KonebaHumn
OCHOBaHuA

[na obecneveHns 6e3onacHom paboTol
06opynoBaHnsi, NOMMMO NOArOTOBKU YCTOMYMBOTO
OCHOBaHus, ABuUraTenb He0O6XoaANMO YCTaHOBUTb
Ha OfMH YPOBEHb C NOAKIMYEHHBIM K HEMY
obopyaoBaHUEM U C aNemMeHTamu,
YCTaHOBIMEHHbLIMW Ha €ro Basne, KOTOpbIe SOJPKHbI
ObITb YpaBHOBELLEHbI HaaNexawmm obpasom.
Mocne Toro, kak ABuraTerib CMOHTUPOBAH U
NOAKMOYEH Haanexawmm obpa3om, OTHOLLEHNE
4YacTOTbl COOCTBEHHbIX KONebaHWi OCHOBaHWS
paBHO:

= YacToTe BpalleHusa gBuratens;

= [1BOMHON YacToTe BpaLleHUs;

= [1BOMHOW YacToTe KOHTYypa.

YacToTbl COOCTBEHHbIX KOrnebaHuin 4OMmKHbI

COOTBETCTBOBATb:

= YacTtoTtam cobCTBEHHbIX kKoriebaHuin OCHOBaHMS
1-oro nopsagka > +25% unu < -20% no
OTHOLLIEHMIO K BblLLIEYKa3aHHbIM YacTOTaM.

= YacTtoTtam cobBCTBEHHbIX kKOriebaHUM OCHOBaHMS
BblCLLMX nopsiakoB= +10% mnn < -10% no
OTHOLLIEHUIO K BblLLIEYKa3aHHbIM YacTOTaM.

4.7.6 BbipaBHMBaHWE U HUBeNUpoBaHue

[Buratens cnegyeT BbIPOBHATb HA O4HOM YPOBHE
C MPMBOAUMbIM MEXAHWU3MOM, B YaCTHOCTW, Koraa
UCMONb3yeTCs ero NpaBoe NOAKTHOYEHNE.
HenpaBunbHoe BbipaBHMBaHNE MOXET NPUBECTU K
NOBPEXAEHMWIO NOALLIMUIMHUKOB, U3NULLHEN
BMOpauum 1 gaxe K nepenomy Bana.
BbipaBHMBaHWEe OOMKHO NPOBOANTLCS B
COOTBETCTBUM C peKOMEeHAaUMsIMN U3roTOBUTENS
MyPTbI 4518 NOAKMIOYEHUS.

Banbl reHepaTopa v gBuraTtens SOIMKHbI
coBnagaTb Kak B OCEBOM, TaK U B pagnasnbHOM
HanpasrieHusax, Kak nokasaHo Ha PucyHok 4.8 n Ha
PucyHok 4.9.

HapyweHue PapnanbHoe

napannenbHOCTn

usMepeHue

1

PucyHok 4.8: NMapannenbHoe 8bipagHU8aHuUe

Ha PucyHok 4.8 noka3aHo HapyLlueHne
napannenbHOCTU KOHLOB BYX BanoB U

3 heKkTUBHbLIN cnocob ero nsmepeHus nNpu
MOMOLLN COOTBETCTBYHOLLMX LMdepObnaTHbIxX
WHONKATOPOB.
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N3amepeHmne ocyLLeCcTBSETCS B YEThIPEX TOUKAX
(yron mexay ABYMS1 COCEAHMMU TOYKaMn paBeH
90°) npu nomoLLM ABYX BpaLLatoLLmnxcs
NONyNoOAKNIYEHWUI U CAYXUT OIS NocreayoLero
yCTpaHeHus BNUSHUS HEPOBHOCTEN OMOPHOM
NOBEPXHOCTU, KOTOPbIE OOHAPYXMBAET KOHUMK
umdepbnaTHoro nHamMkaTopa, Ha paboty
o6opynoBaHusi. Ecnin BeiIbpaTh BepTMKanbHyO
TOYKY Ha OKPY>KHOCTM, Yrof B KOTOPOW NpeBbILLaeT
0°, nonoBrHa pasHuLbl pe3ynbTaToB U3MEPEHUN
uncpepbnaTtHoro nHamkatopa B Todkax 0° n 180°
SIBMSIETCA KOaKcuarnbHOW BEPTUKaNbHON
NorpeLlHoCTb0. Hanuune norpeLluHocTn
yKasblBaeT Ha Hanu4ue OTkNoHeHus. Ero
HeobX0AMMO HEMEJIEHHO CKOPPEKTUPOBATL MyTEM
nobaBneHnst unu yaaneHns MOHTaXHbIX
nognopok. lNMonoenHa pasHuLbl pe3ynbLTaToB
namepennn uncgepbnaTHoOro MHANKaTopa B TOYKax
90° n 270° sBnsieTcs KoakcuarisHOM ropu3oHTarbHOM
MOrPELUHOCTBHO.

[aHHOe nsmepeHue ykasblBaeT Ha TO, Koraa
HeoOX0AMMO NOAHATL UMM ONYCTUTL ABUraTenb,
UnK xe NnepemMecTuTb ero BNpaBo Unun Bneso OT
NPUBOAHOIO MexaHnu3ma, YTobbl YCTPaHUTb
KOaKCManbHYH NOrPEeLUHOCTb.

[MonoBrHa MakcMManbsHON pasHULbl MeXay
3HaAYEHUSMU, U3MEPEHHBIMU LndepbraTHbIM
WHOMKaTOPOM 3a OAMH MOJHbIM 060POT, ABNSETCS
MakCUMarnbHOM HangeHHON yaaneHHOCTbIO OT
LeHTpa.

OTKNoHeHne Bana, paccynTaHHOE 3a OAWH
MOIHbIA 000pPOT, He MoXeT npeBblwaTb 0,03 MMm.
Mpn ncnone3oBaHUM rMBKUX NOAKMIOYEHUN
[OMNyCTUMbIl 3HAYEHUS, NPeBbILLAoLLNE
BblLLIEYKa3aHHbIE, HO TONbKO B TOM Criyyae, ecriu
OHW He NPEBbILLAIOT yKa3aHHbIE N3rOTOBUTENEM.
Bo usbexaHne nospexgeHuni obopyaoBaHus,
peKoMeHOyeTCs UCNOMNb30BaTh 3HAYEHWNS HEMHOTO
HWXXEe MakCUMarnbHbIX.

YrnoBoe OTKIIOHEHNE OceBoe n3mepeHune

PucyHok 4.9: Yenosoe ebipasHusaHue

Ha PucyHok 4.9 nokasaHo yrroBoe OTKITOHEHUe n
ahpeKTUBHBIN CNOCOD €ro u3mepeHns.
M3amepeHne ocyLLeCcTBNAETCS B YEThIPEX TOUKaX
(yron mexay ABYMS1 COCEAHMMN TOYKaMn paBeH
90°) np1 NnomoLLM ABYX BpaLLaOLLUXCS
NONynoOaKMKOYEHNI U CAYXUT AN1S NOCNeayoLLero
yCTpaHEeHNS BANAHNS HEPOBHOCTEN ONOPHON
MOBEPXHOCTU, KOTOPble OBHaPYKMBaET KOHYMK
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uncpepbnaTHoro nHamkaTopa, Ha paboty
o6opynoBaHus. Ecnin BeIbpaTh BepTMKanbHyO
TOYKY Ha OKPY>KHOCTM, Yron B KOTOPOW NpeBbILLaeT
0°, nonoBMHa pasHuLbl pe3ynbTaToB U3MEPEHUN
undepbnaTtHoro nHamMkaTopa B Toukax 0° n 180°
SIBNSIeTCA BEPTUKanbHbIM OTKNOHEHMeM. [pu
HanNU4MM OTKNOHEHUS, ero Heobxoaumo
HemMeaneHHO CKOPPEKTUPOBATb NyTEM
nobaBneHnst unu yaaneHns MOHTaXHbIX NOANOPOK
N3-nog, HOXeK ABuraTens.

MonoBuHa pasHnLbl MEXOY U3MEPEHHBIMM
undepbraTHbIM MHONKATOPOM 3HAYEHNSIMUN B
Toukax 90° n 270° npencraenseT cobon
rOPU30HTarnbHOE OTKITOHEHME, KOTOPOEe OOMKHO
ObITb Hagnexalmm obpa3oM yCTpPaHEHO NyTEM
nepemMeLleHus asuraTtensi B CTOPOHbI UK MO Kpyry.
lMonoBMHa MakcUManbHOW pasHULLbl MEXAY
3Ha4YeHUAMU, M3MepPEHHbIMU LndepbnaTHbIM
WHOWKATOPOM 3a OAMH NOSHbIN 060pPOT, ABNSETCS
MakcMMarsbHbIM HangEeHHbIM Yr0BbIM
OTKIOHEHVEM.

OTKNOHEHNe Ansi )XeCTKOro Uiy Nony>KecTKoro
NOAKITIOYEHUS, pacCYNTaHHOE 3a OAMH MOSHbIN
06opoT, He MoxeT npe.biwaTb 0,03 Mm.

Mpwn ncnonb3oBaHNK TMOKOTO NOAKIIOYEHNS
OOMyCTMMbI 3HAYEHUS, NPEBbILLAoLLNE
BblLleyKa3aHHble, HO TOMbKO B TOM Crny4vae, ecnm
OHW He NPEeBbILLAIT YKa3aHHbIE N3rOTOBUTENEM.
Bo usbexaHne nospexaeHuni obopyaoBaHus,
peKOMeHAyeTCs UCNONb30BaTh 3HAYEHNSI HEMHOTO
HWXKEe MaKCUMarnbHbIX.

Mpwn BbipaBHUBaHUW/HUBENMPOBAHUK crieayeT
yuuTbIBaTb BIMSAHME TEMMEPATYpbl Ha ABUraTeNb 1
NPVMBOAMMBIN MEXaHWU3M. 3HauuTenbHble 3a30pbl
MeXay KOMMOHEHTaMW MOTYT OKa3blBaTb BIINSHUE
Ha pe3ynbTaT BblpaBHUBAHUSA/HUBENMPOBAHUA BO
BpeMs paboTbl 060pyaoBaHUS.

4.7.7 CTblKOoBKa

CrnepnyeT Mcnonb3oBaTb COOTBETCTBYIOLLUNE
CTbIKOBKW, KOTOPbIE NEpeatoT TONbKO KPYTALLMNA
MOMEHT U He co3aatoT OOKOBbIX CUTT.

Kak B cnydae rubkux, Tak n B crydae XecTkux
CTbIKOBOK, LlEHTPbI BarnoB ABuraTens un
NPUBOAMMOrO MexaHn3ma OOSMKHbI HAX0AUTbCS Ha
OJHOW U TOW e NMUHUN.

"MBKMe CTLIKOBKM KOMMEHCUPYIOT BIIUSIHNE
OCTaTOYHbIX HEPOBHOCTEW U MO3BONSAOT U3bexaTb
nepegaym Bubpauni Mexay NogknoYeHHbIMN Apyr
K APYry MexXaHu3mamu, Yero Henb3s ckasaTtb O
ECTKUX CTbIKOBKaX.

Mpwn nobbIx 06CTOATENBCTBAX MOHTAX U
OEeMOHTaX CTbIKOBOK HEODXOANMO OCYLLEeCTBNATb
npv MOMOLLM COOTBETCTBYHOLLMX YCTPONCTB.
3anpelyaeTtcs ncnonb3osatb 6a3oBble
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MHCTPYMEHTbI, TakKmne, Kak MOJIOTKU U T.M.

BHMMAHUE

YToObl BKMOUYNTL WUITUMTI, ranku,
Landbl U NoANopKKX Ans
HUBENNPOBAHUSA B KOMMNJIIEKT
obopynoBaHus, crieqyeT ykasaTb O TOM
B 3aKa3e Ha MoCTaBKy.

NMPUMEYAHUA

YcTaHoBKa aBuraTensi BXOAuT B

005s13aHHOCTW Nofb30BaTeNs.

WEG He HeceT OTBETCTBEHHOCTb 3a

noBpexaeHue aBuratens, CBA3aHHbIX C

HUM YCTPOWCTB M YCTaHOBOK,

npousoLewmx no npu4mHe:

= YpesmepHbIX BUbpaumm;

= HeHagnexallen yCTaHOBKY;

= HenpaBuribHO BbLINONTHEHHOIO
BblpaBHUBaHUS;

= HecobnoaeHnsi peKoMeHayeMbIX
YCIOBWI XPaHEHUS;

= HeBbINOMHEHUS MHCTPYKUWIA Nepeq
BKIOYeHneM npnbopa;

= ONEeKTPUYECKNX NOLKITHOYEHUNA,
BbINOMHEHHbIX HEHaAeXxalum
obpasom.

4.7.71 Tpsamas cTbIKOBKa

Mo npuynHe 6onee HMU3KOWM CTOMMOCTU, SKOHOMUU
NpOCTpaHCTBa, OTCYTCTBUS NPOCKarb3blBaHUSA
pemHel n 6onee BbICOKOrO YPOBHS 3aLUUThI OT
HeCcYacTHbIX Crly4yaeB NpeanoYTuTeNnbHee npsmas
CTbIKOBKA, MPU HanMynm Takon BO3MOXHOCTMU.
Takke, npu BbibOpe KOpPobKM Nepenay ¢
peayKUMOHHBIM MEXaHU3MOM crneayeT oTaaBaTb
npegnoYTeHne NPsIMON CTbIKOBKE.

BHUMAHUE

O6s13aTENBHO BHIPOBHANTE KOHLbI
BasioB 1, N0 BO3MOXHOCTU, YCTAaHOBUTE
rMOKYI0 CTBIKOBKY, OCTaBUB 3a30p
MeXay COCeQHUMMU CTbIKOBKaMu He
MeHee 3 MM.

:ﬂ Et:

J LOCGBOVI 3a3op

PucyHok 4.10: Ocesoll 3a30p
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4.7.7.2 CuenneHue npu noMmoLum

LecTepHU

CuenneHusi, BbINOMHEHHLIE MPU MOMOLLN
LLECTEPHN M HE BbIPOBHEHHbIE HAANEXaLLUM
obpasom, cosgatoT Bubpauumn B Kopobke nepegad
1 B caMoOM gBuratene. B cBsi3u ¢ aTuMm,
Heobxoammo obpalaTe ocoboe BHUMaHUe Ha To,
YTOObI Banbl ObINK BbIPOBHEHbLI HaaneXxawum
0o6pa3oM 1M HaxoAuMnMch NapannensHo apyr Apyry
(B cny4ae kopobok nepenay ¢ npsimo3ybowm
LeCTepPHEN) NN NoA NpaBuUibHbLIM YIrioM (B
cnyyae kopobok nepefay ¢ KOHUYECKUMMN UK
BMHTOBbLIMU LLECTEPHSAMM).

KoHTponb 3a cuenneHnemM 3y6L0oB LeCcTEPHU
MO>XHO OCYLLECTBMSATb NyTEM BCTABKM ByMaykHOW
MOSIOCKM, Ha KOTOPOW OCTaKTCH MX OTNeYaTku
nocrne coBepLUeHUs LecTepHEN NonHoro obopoTa.

4.7.7.3 CuenneHuve Npu NOMOLUM LLKUBOB
M peMHen
MpaBunbHO
— HenpaBunbHo
HenpasunsHo

PucyHok 4.11: CuenneHue ripu noMowu WKkusos u
pemHel

B Tom cniyyae, ecnv ckopocTb Heo6xoaMMo
CHU3WUTb UM YBENUYUTb, Kak NpaBuso,
npeanoYTeHne oTAalT peMeHHoM nepeaaye.

Bo nabexaHne BO3HUKHOBEHUS HEHYXHbIX
paguanbHbIX CUI Mexay noalwunHukamu, Bansl 1
LLKMBbI JOMKHbI BblTb Haanexatum oGpasom
BbIPOBHEHbI 1Py OTHOCUTENLHO ApYyra.

HepoBHO pacnonoxeHHble BO BpeMsl paboThbl
obopynoBaHWs peMHI NepeaaroT B POTOP SHEPTUIO
OT YepenyoLLMX yaapoB 1 MOTyT NPUBECTU K
NOBPEXAEHUIO NOALLNMHUKOB.

MN3BexaTb NpocKanb3biBaHUA PEMHSI MOXXHO MyTem
HaHeCeHVsl Pe3MHOBOTO MOKPLITUS, TAKOro Kak,
Hanpumep, cmona.

HaTspkeHne pemMHs OMKHO GblTb 4OCTATOYHbLIM
ANs NpeaoTBpalLeHNs ero NpocKarb3biBaHUs BO
Bpemsi paboThl YCTPOMCTBA.
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NMPUMEYAHUE

YpeamepHO HaTAHYTblE PEMHU
YBENUYMBAIOT AaBIEHNEe Ha KOHeLl
Bana, 4YTo co3gaeT BuGpauum n
ABNSAETCA NPUYMHON ycTanocTu
maTtepuana, KoTopoe MOXeT NPUBECTU K
nepernomMy Bana.

He pekomMmeHayeTcAa ncnosnb3oBaTh LLKUBDI
CITMLLKOM MaJieHbKOro pasmMmepa, Tak Kak OHUu
npunBoaAT K neperM6aM Bana gsuratena n3-3a
OENCTBUS CUMbI TSXKECTH pemMHsA, BeEJTM4NHa
KOTOpOIZ yBeInnynBaeTcd nponopumoHaribHO
YMEHbLUEHNIO AnamMeTpa LWKnBa.

BHMMAHUE

Mpu BEIGOPE pasmepa LWKMBa
obpatuTech k npeacrasutento WEG.
370 BNOCNEACTBUN MOMOXET n3bexartb
BEPOATHBIX NOIOMOK 060pYyA0BaHMS.

NMPUMEYAHUE

Mepen Havanom akcnnyaTtauuu
obopyaoBaHus BbINONHUTE
GanaHCMpOBKY LUKMBOB. YCTpaHuTe
BbICTyNaroLmne KOoHLbI LITUTOB 1
6oNTOB, TaK Kak OHM NOBbILLAKT
HeypaBHOBELLEHHYO Mmaccy. B
NMPOTUBHOM CIly4ae, UHTEHCMBHOCTb
BMOpauuni yBenuumTcs.

4.7.7.4 CuenneHue gBurartenem,
060pyaAoBaHHbIX NOAWMMHUKAMMU

CKOJ1bXeHus

& TO

f——

Iy

PucyHok 4.12: NodwurnHUK CKOSbXeHUs

Pacwugpoeka o603HavyeHul Ha PucyHok 4.12:
1. Oceeoli 3a30p

2. Ban

3. Bknadbiw
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OBuratenu, o6opyaoBaHHble NOAWUNHUKaAMMU
CKOJbXX€HUSA, AOMKHbI CTbIKOBaTbCS
HenocpeacTBEHHO K NPMBOAUMOMY MeXaHU3My
WUNu1 Npy NnoMoluu peaykTopa. [aHHbIM TMN
noALWMUNHMKa He NO3BOJsieT OCYLeCcTBNATb
CTbIKOBKY Npu NnoMoLM WUKUBOB U PeMEeHHbIX
nepepau.

Y peuratenen, 060pyaoBaHHbIX NOALMMHUKAMM
CKOJlbXXeHWA, Ha KOHLle Bana MMerTCAd Tpu
OTMETKMN, U3 KOTOPbIX HAX0AALWaaca nocepeanHe
(n OKpalLeHHas B KpacHbIV LIBET) siBNSIETCA
0603Ha4YeHMEM MarHUTHOIO LIEHTpa, a Ha
pPacnosoXeHHbIX N0 CTOPOHAM YKa3aHbl
JonycTMMble Npeaenbl 0OCEBOro NepemeLLeHns
poTopa.

OceBoi1 3a30p

PucyHok 4.13: O603Ha4YeHuUe Ma2HUMHoO20 UeHmpa

[pn MOHTaXe NogknyYeHn asuratensa cnegyet

yuuTbiBaTb cnegyowme akropbl:

= OceBoW 3a30p NOALLUMHUKA;

= OceBoe nepemMeLleHne NpMBoaNMOro
MexaHu3Ma (Mpu Hanmumm);

= MakcumanbHbI AOMYCTUMBIA OCEBOM 3a30p
cuenneHus.

BHMMAHUE

N3mepbTe oceBo 3a30p, BbIABUHYB
Ban 4o ynopa;

= O653aTernbHO BbIPOBHANTE KOHLbI
BasioB 1, NO BO3MOXHOCTH,
yCTaHOBUTE TMOKYHO CTbIKOBKY,
OCTaBMB OCEBOW 3a30p MeXay
coceIHNMU CTbIKOBKaMU HE MeHee
3-4 mm.

NMPUMEYAHUE

B Tom criyuae, ecnu nepemMecTuTb Bar
HEe NPeaCTaBsAeTCss BO3MOXHbIM,
HeoBGX0ANMO YUNTLIBATL: MOMOXeHNe
ocu, ee caBur Briepes (B COOTBETCTBUM
C 0603HaYEHNSIMI Ha NMOBEPXHOCTM) U
0CEBO 3a30p, PEKOMEHAYEMbIN ANs
CTbIKOBKM.

Mepen BBoOOM 000OpyoOBaHUSA B 3KCMyaTaLuio
HeobxoamMo ybeauTbcs B cBO6OAHOM OCEBOM
nepeMeLLeHn Bana gsuraTternsi U COoTBETCTBUM
3a30pa BhblLLEYKa3aHHbIM BENMYUHAM;

= Bo Bpems aKkcnnyatauum cTperka AomKkHa ObiTb
pacnonoXxeHa Hag LeHTpansHOn OTMETKOM
(kpacHoro ugeTa), ykasblBatoLLen Ha To, YTO
POTOp HaxoAuUTCs B CBOEM MarHUTHOM LIEHTPE;

= Bo Bpems BKNOYeHWs (Mnu gake BO BpeMs
paboTbl) AoBUraTenb OOIMKEH ObITb CnocobeH
cBo60OAHO NepemMeLLaTbCcs Mexay ABYyMS
BHELUHUMU NpeaenbHbIMM OTMETKaMU;

BHUMAHUE

3anpeLyaeTcsa HenpepbiBHas
aKcnnyaTtauus ABuraTens B TOM
cnyyae, ecrnv Ha ero NOALIMNHUK
OKasblBaeTcs JaBneHne B 0OCEBOM
HanpaBneHuw.

KOHCprKLI,I/IFl Mcnosib3yeMbiX NnoALLNnNHNKOB
CKOJTIbXXeHUA He NO3BOJ1AEeT SKCrniyatmpoBaTb UX
npn NOCTOAHHOM OCeBOM [aBJliEHUN.

Mocne BbipaBHMBaHUSA 6G1oka 1 ero ukcaunm B
POBHOM MONTOXEHWM (KaK ANs BbIKMOYEHHOTO, Tak
1 NS BKIMOYEHHOIO COCTOSAHMS), Heobxoanmo
3aKpenuTb ABUraTtenb Ha aHKEPHOW NNTE UK Ha
OCHOBaHWUM NMPY MOMOLLY LUITUATOB, Kak MOKa3aHo
Ha PucyHok 4.14.

I/

7/

II*\\

7

MpuBapuTb B 4 TOYKax

PucyHok 4.14: LLImugpmosaHue dgueamernsi
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5 3ANYCKABUTATENA

5.1 3AINYCKC PEOCTATOM

3anyck KomnbLEeBbIX ABUraTenei JoMmKeH
BbIMNOMHATLCS NMPU MOMOLLIM BHELLIHEro peocraTa,
NOAKIOYEHHOIO K KOHTYPY poTopa Npu NOMOLLM
6r10Ka KOHTaKTHbIX LLETOK U Kored,

MyckoBoi peocTat npeAHasHayYeH Ans CHUKEHUS
BEMMUYMHbI MYCKOBOrO TOKa W YBENNYEHUS
MyCKOBOro MOMeHTa ABuraTtens.

Mo mMepe pasroHa Asuratens peoctart CHUXaeT
CBOE COMPOTUBIEHNE 0 AOCTUKEHUSA
MUHNUManbHOIO BO3MOXHOMO 3HAYEeHUs!, paBHOro
COMPOTUBINEHNIO KOPOTKOIO 3aMbIKaHWUS, B MOMEHT,
Koraa asuratenb HadnHaeT paboTaTb B CBOEM
HOMWHArbLHOM pexume. Peoctat MOXHO
HaCTPOUTL Ha BENUYMHY MYCKOBOro MOMEHTA,
PaBHYIO UMW NPUBNN3NTENLHO PABHYIO 3HAYEHUIO
MaKCMMarnbHOro NyCKOBOrO MOMEHTa ABuraTtensi.
WcknoueHnem sBnaoTcsa ocobble peocTaThl,
npeaHasHayeHHble 4N U3MEHEHMs CKOPOCTH
BpalleHusa asuratens. B aTom criyyae oHm
npeaHasHaveHbl Ans NOCTOAHHOIO NOAKMIOYEHUS K
ABUraTesno U M3MEHeHWs ero ConpoTUBMNEHUS B
npeaBapuTenbHO 3a4aHHOM AnanasoHe.

5.2 3ANYCK ABUrATEJNEN C
MEXAHU3NPOBAHHbLIM
LWETKOOEPXATENEM

PucyHok 5.1: Yempoicmeo 0nsi nodbema wemok
5.2.1 YcnoBusa 3anycka aBuratens

lMoMMMO cTaHgapTHOW Npoueaypbl 3anycka

aBuvratensi, Npy HanNnM4Yum cucTemMbl NoagbLema

LLLeTOK HeobXoaNMO PYKOBOACTBOBATLCS

cnegylowuM NopsakoMm OencTBUIA:

1. BHelwHun peocTaTt AomkeH ObITb HACTPOEH Ha
MaKkcuMMarnbHoe 3HaYeHne ConpoTUBIIEHUS;

2. TpepsbiBaTenb KOPOTKOro 3amMblKaHUs
peocTaTa 40JHKEH HAaXOOUTbCA B OTKPLITOM
NONOXEHUN;
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3. KoHTakTbl KOPOTKOro 3aMblKaHNSA poTopa
[OOIMKHbI ObITb OTKPBITEIMU, NOATBEPXKOAEHNEM
4YeMy CIY>XUT 3aKpbITOE NOSIoXKEeHUe
KoHLeBoro Bblkntovatens CCA1;

4. KOHTaKTHbIE LLETKM LOIMKHbI ObITh OMYyLLEHbI,
NOATBEPXKAEHNEM YEMY CIYXUT 3aKpbITOE
nonoxeHune KoHueoro BbiknovYaTensa CCA2
9);

5. OnekTpomexaHuveckui perynsTtop (1) omkeH
HaxoAMTbCS B MOJIOXXEHUWN 3anycka ABuraTens,
YTO MOATBEPXKAAET KOHLIEBOW BbIKNOYATENb
CCD;

6. Hu oauH KoHLEeBON BbIKIOYaTENb KPYTALLEro
momeHTa CLD unun CLE He gomkeH ObiTb
npuBeaeH B oeNCTBUE;

7. TpuBeneHne cUCTEMbI B NpaBUNbHOE
MonoXeHne 4O Havarna 3anycka asuraTens
OCYLLECTBMSIETCS NMPU NOMOLLU
MeXaHn3MpoBaHHOM OYHKLMK, KOTOpas
BKITIOYAET AIIEKTPOMEXAHNYECKNIA PEryNATOp

(1).
5.2.2 [ocne 3anycka

B TOT MOMEHT, Koraa Apuratenb JOCTUTHET CBOEN
HOMMWHaInbHOM CKOPOCTM BpaLLEeHMs,
3MeKTpoOMEXaHNYeckuii perynsaTop (1) 4OmKeH KOPOTKO
3aMKHYTb KOHTAKTHbIE KOJbLIA U NOAHSTL LLETKA B
COOTBETCTBMM CO CriefytoLLEel NpoLEenypoii:

1. BenuumHa conpoTMBNEHUS BHELLHETO
MyCKOBOro peocTtaTa AosmkHa ObITb
MWUHUMAaIbHOW;

2. 3akponTe npepbiBaTENb KOPOTKOIO 3aMblkaHUSA
peocTara;

3. [Mpn nomoLm anekTpoMexaHN4eCcKoro
perynaTopa 3aKkpomTe KOHTaKTbl KOPOTKOro
3aMblKaHuNs poTopa 1 NOAHMMUTE LLETKN
nBuraTens;

4. KopoTkoe 3amblkaHWe KoreL, ocyLLecTBnsieTcs
npv NOMOLLM cKonb3sLen MydTsl (2),
NOAAEPKUBAIOLLEN KOHTAKTbl KOPOTKOrO
3ambikaHug (3). Cnegom, 3anyckaeTcs
MexaH13M nogbema LEeToK (4);

5. Tlocne Toro, Kak LWeTkn 6yayT NOMHOCTbIO
NOAHSATLI, 3NIEKTPOMEXaHNYECKNI PErynsaTop
OTKIHOYAETCH NP NOMOLLIM KOHLEBOIO
BblkntovaTtensa CCE;

6. lNMogTBepamTe OKOHYaHWeE NpoLeaypbl Npu
nomoLu BbiknodaTenen CCL1, CCL2 n CCE B
COOTBETCTBUM C ONEPaALMOHHON NIOrMKON
MEXaHW3NMPOBaHHOrO LWeTKoaepXXaTens,
OnNuUcaHHON B HacCTOsILLEM PYKOBOACTBE;
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7. Hu oguH KOHLEBOW BbIKNoYaTeNb KPYTALLEro
mMomeHTa CLD unu CLE He pomkeH ObiTb
npuBeaeH B OENCTBUE;

8. [suratenb OOMMKeH NpoaomkaTte paboTaTts B
pexume C MOAHATLIMW LLIeTKaMKU U
KOPOTKO3aMKHYTbIMW KOHTAKTHLIMU KOSbLIaMU.

BHMMAHUE

HecmoTps Ha TO, YTO peoctat paboTtaeT
npv CBOEM MUHMMarbHOM
COMNPOTMBIEHMM, EF0 HEOOXOAUMO
KOPOTKO 3aMKHYTb A0 TOro, Kak byayT
KOPOTKO 3aMKHYTbl KOHTaKTHble KonbLa
aBuratens. 3To HeobxoauMo caenaTb
BO m3bexaHune nosiBMeHNss UCKp BO
BPEMSI 3aKPbITUS KOHTAKTOB, YTO MOXET
NPUBECTU K UX NoBpexaeHuto. MNocne
3anycka ABUraTensi KOHTaKT LWeTOoK C
KOHTaKTHbIMU KOfbLiIaMK KpanHe
HexXXenaTeneH, Tak kak MOXeT NPUBecTU
K Ype3MepHOMY U3HOCY 0Boux
KOMMOHEHTOB, a TakKe Bbl3BaTb
noBpexaeHne cuctembl nogbema
LLIETOK.

= [1pu cpabaTbiBaHUN OOHOMO N3 KOHLEBbIX
Bbikntovatenen CLE vnn CLD cuctemoi Henb3s
OyLeT NOBTOPHO BOCMOSb30BaTLCA 4O MOMEHTA
HaXoXXOeHUs NPUYKNHBI ero cpabaTbiBaHUS U ee
yCTpaHeHus;

= [1nsa ykasaHus paboTbl CUCTEMHOWN NOMMKN
nonb3oBaTesNb AOMKEH YCTAHOBUTb
CUrHanm3aLMoHHOe YCTPONCTBO Ha NaHesb
ynpaBneHns MexaHn3npoBaHHOro npmbopa no
noabeMy LLETOK;

= Cucrtema ynpaBneHnuns u curHanusaumm npubopa
no NoAbEMY LLIETOK, BHELUHWIA peocTaT U
npepbliBaTEeNb peocTaTa He BXOAAT B
nocraensemMbin WEG komnnekT obopynoBaHus.

5.2.3 Py4Hou 3anyck

B cnyyae HEBO3MOXHOCTU 3anycka
MOTOPW3NPOBAHHON CUCTEMbI, Hanpumep, u3-3a ee
MeXaHU4eCKMX NOBPEeXAEeHUA, BIOK LLLETOK MOXHO
3anyCcTUTb BPYYHYIO Npy NOMOLLM MaxoBuka (7),
YCTaHOBJIEHHOIO Ha BEPXHEN YacTu
3NEeKTPOMEXAHNYECKOTO perynaTopa.
MepekntoyeHne ¢ 0QHOro pexrmMa ynpasneHus Ha
OPYron ocyLlecTBnsieTcs npy noMmowm poiyara (8).
CenekTopHbi nepekntodatens CLR yka3biBaeT Ha
nonoxeHue pblyara (8) ons Bbibopa py4yHOro unm
MeXaHN3MPOBAHHOIO peXuma ynpaBeHusl.
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6 BBO[ B 9KCIJIYATALUUIO

6.1 annBApMTEanb"Z npoBepbTe paboTy cucTeMbl Nogayn BoAbl B
OCMOTP paguaTopbl. Y gsuratenen ¢ He3aBUCMMOM

BEHTUNALMEN NPOBEPLTE HaNpaBneHne
BpaLLEeHUs1 BEHTUIATOPOB;

. B6nnsun BxogHbIX 1 BbIXOAHbLIX OTBEPCTUN ANs
BO3[yXa He JOIMKHO ObiTb 0GBHEKTOB,
NPENSTCTBYHOLLUX €ro HOpMasnbHOMN
LMpKynauuu;

. MopBwxHbIe YacTu ABuraTens JoMmKHbl ObITb
Hagnexawum o6pa3om 3alLnLLEHbl BO
n3bexxaHne HecHacCTHbIX CIy4aes;

Mepen nepBbIM BKITHOYEHNEM ABUraTens unm 13
nepep ero BKrOYeHWeM nocre AnuTenbHOro
NpocTosi He06X0AUMO BbINOMHUTL CrieayoLLee:
1. Y6eantbcsi B TOM, YTO KpEMEXHbIE€ BUHTbI

ABuratenst Hagnexawum obpasom 3aKpy4eHb; 14
2. WN3mepuTb CONpPOTMBIIEHNE N30MSLMM OOMOTOK

N y6eanTbcs B TOM, Y4TO NONy4YEHHOE 3HAYeHne

HaxoauTCs B AMana3oHe JoONYyCTUMbIX
A A Aory 15. Kpblwkn pacnpeaenntesnbHbIX KOpobok
BENNYNH, [OOJIDKHbI ObITb HagneXxalmm obpasom
3. Yb6eautechb B UMCTOTE ABUraTens, a c y4acTka, 3aKPENMEHbI;
Ha KOTOPOM NNaHUPYeTCs er ’
a koTtopo aH1pyetcs ero 16. Bce BUHTbLI ABUraTens AormkHbl ObITb

aKcnnyaTupoBaTh, yopaHa ynakoBka,
n3mepuTenbHble NPUOOPLI U UHCTPYMEHTLI Anst
yCTaHOBKM;

4. [etanu gnsa nogknoyeHns MydT JOSDKHbI
ObITb B OTNIMYHOM 3KCMyaTauNoOHHOM

Hagnexawmm o6pas3om 3aKkpy4eHbi;

17. Y6epntecb B TOM, YTO HanpshKeHWe 1 YacToTa
WCTOYHMKA NUTaHNS COOTBETCTBYIOT
3HaYeHNsM, yKa3aHHbIM Ha
naoeHTUMKaLMoHHON Tabnnyke gpuraTens;

COCTOSHIM, HaANexalLyM 06pasom 3akpyeHl 18. lNpoBepbTe COCTOsIHME LLETKOAEpKATENS U
" cwéasaHu npy BO3HNKHOBEHUM TaKoW KOHTAKTHBIX KOMELL;
HeobxoanMocTH, 19. Y6eamutech B TOM, UYTO LLETKM Hagnexawmm

5. [OsuraTenb OOMmMKeH OblTb HaanexaLnm
00pa3oM BbIPOBHEH;

6. Y6eauTechb B TOM, YTO NOALLUMHUKA CMa3aHbl
Haanexalwum obpasom; TuUn cMasoyHOro

06pasom pacnonoXeHbl U 3aKpenseHbl, a
TaKkKe BbIPOBHEHbI OTHOCUTENBHO KOHTaKTHbIX
Konew, 1 cBOGOAHO NepeMeLLalTCs BHYTPU
LeTKogepXaTens;

MaTepuana JOoMmKeH COOTBETCTBOBAThL 20. YBenuTech B HagNEKALLEM
yxzsaHHomy Ha MAGHTUUKALMOHHON (hYHKLIVOHMPOBAHWM CUCTEMbI NOABEMA LLIETOK
Tabnutke, (Mpw Hanu4um);

7. TlpoBepbTe ypoBEHb Macna B ABUraTensx ¢ 21. TpoBEpbTE NyCKOBOI PEOCTaT ¥ ero

NOALUUMHUKAMM, B KOTOPbIX NCMOMb3YyeTCs
macno. Pacxog v gaBneHve macna
NoALUWNMHUKOB CO CMa3KoW noa, AaBreHnem
[OIMKHbI COOTBETCTBOBATb 3HAYEHUIO,
yKasaHHOMY Ha aeHTUMKaLMOHHOM
Tabnuyke;

8. [lpoBepbTe coeguHeHus kabenen
OOMOSNHUTENbHBIX YCTPONCTB (YCTPOMCTBA
TENnoBOW 3aluTbl, 3a3eMIIEHNS,
HarpeBaTesbHbIX MPMOOPOB U T.4.);

9. YbGepguTechb B TOM, YTO BCE AMEKTPUYECKUNE
COe[JMHEHMS1 COOTBETCTBYIOT CXEME
coeauHeHus aBuUraTens;

10. OBuratenb AomkeH ObITb Haanexawmm

0o6pasoM 3a3eMreH; Macna;
11. MPOBOAHMKM, NOAKMIOYEHHBIE K [MaBHbLIM 4. Ecnu geuraTtenb o6opyaoBaH noaLmnHUKamMm
CO CMa3KoW MoA AaBrieHneM, BKIioYnTe

CMCTEeMy UMPKYNsiUUM Macrna v NpoBepbTe ero
YPOBEHb, pacxoa v aaeneHve. Yoegutech B
TOM, YTO 3HAYEHUSA AaHHbIX NapaMeTpoB
COOTBETCTBYIOT YKa3aHHbIM Ha

coeunHeHue c guraTternem.

6.2 MEPBbIA 3ANYCK

[Mocne BbINOMHEHUS OMUCAHHOTO BbILLE

npefBapuTENbHOIO OCMOTpa 3anyctute

OBuratenb, pyKOBOACTBYSCb NpeacTaBlieHHON

HWXXe MHCTPYKLMEN:

1. OTknounTe HarpeBaTenbHble Npubopsl;

2. OtperynupyinTte 3aliuTHbIE YCTPOMUCTBA Ha
naHenu ynpasneHus;

3. Ecnu geuratens o6opynosaH NOALUUMHUKAMMU,
CMasaHHbIMKM MacroM, NpoBepbTe YPOBEHb

3aXMMaMm cTaTtopa 1 poTopa, AOSMKHbI OblTb
Hagnexawum obpa3om 3akpyveHbl BO
n3bexxaHne BO3HUKHOBEHMSI KOPOTKOIO
3aMbIKaHWS UMK UX CINyYanHoro
OTCOEANHEHNS;

12. MpoBepbTe cUCTEMY OXNaxaeHus. Y MAEHTU(MKALMOHHO Tabnnuke;
JBuratenen ¢ BOOHOW CUCTEMOWN OXNaXXaeHusi
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5. B Ttom cnyyae, ecnn cuctema obopyaosaHa
YCTPONCTBOM YMpaBrneHUs MacrsiHbiM MOTOKOM,
HeoOxoaMMmo ooxaaTbcs curHana,
yKa3blBalOLLEro Ha BO3BpaLleHne macna ma
CUCTEMbI LIMPKYNALMM 060UX NOALIMMHUKOB.
310 aABnNsieTcsa CBUOAETENBCTBOM TOrO, UTO
NOALUMMHUKN CMa3aHbl;

6. Bkniounte cuctemy nogadn TEXHUYECKOW BOAbI
ansa oxnaxaeHus gsuratens. [NposepbTe
pacxog v gaeneHue (ona gpuratenen ¢
TennoobmMeHHMKOM "Bo3ayx-Boaa");

7. BknounMTe BEHTUNATOPDLI (AN ABuraTenen c
NPWBOAHON BEHTUNSILMEN);

8. MeaneHHO NpokpyTUTE Ban ABuratens u
ybeauTechb B TOM, YTO OH KpyTUTCHA CBOOOAHO, U
€ro BpalleHne He co3faeT HUKaKnxX
NMOCTOPOHHUX LLYMOB;

9. Tllocne Toro, kak 6yayT ycnewHo BbIMNOMHEHbI
BblLLeyKa3aHHble OENCTBUSI, MOXHO
nepexoauTb HENOCPEACTBEHHO K 3amnycCKy
nBuraTens;

10. Bkntounte aBuraTtenb 6e3 Harpysku u
ybeguTecb B TOM, YTO €ro BpalleHne
NPOWCXOAMNT NEerko n 6e3 NOCTOPOHHMX LUYMOB;

11.MpoBepbTe HanpaBneHne BpaLleHns
aBurartens npu pabote 6e3 Harpysku;

12.[0nsa Toro, 4Tobbl MHBEPTUPOBATL HaMNpaBneHne
BpaLLeHus, He06X0aUMO U3MEHUTb
coeanHeHne o0beunx a3 Ha NPOTUBOMONOXHbIE;

BHUMAHUE

[ng Toro, 4To6bI MHBEPTUPOBaTL
HanpaBreHue BpalleHns oBuraTens ¢
€[MHCTBEHHbIM HanpaBreHnem
BpaLLeHus, obpaTtmutechb Kk
npeactasutento WEG.

13.OcTaBbTe AgBuraterns BpawaTbCa ¢
HOMMHarbHOM CKOPOCTLIO 1 3anucbiBanTe
3HavYeHus TemnepaTypbl €ro NOALWUMHUKOB
yepes KaXay MUHYTY 4O TOro MOMEHTa, Kak
OHM CTaHYT NOCTOSAHHbIMK. Jlto6oe BHEe3anHoe
NnoBbILLEHNE TeMnepaTypbl NOALUUNHUKOB
yKa3blBaeT Ha HEMONaaKM B CUCTEME CMa3Ku
UK Ha NoBpeXaeHne NOBEPXHOCTU TPEHNUS;

14.HabntoganTe 3a naMeHeHneM TemnepaTypbl,
YPOBHEM Macna B MOALWMWMNHUKAX U YPOBHSMU
BMOpauun. B Tom cnyyae, ecnv Benm4ymHa
Kakoro-nmbo 13 BhllLeyKa3aHHbIX NapamMeTpoB
pes3Ko U3MEHUTCS, crieayeT npepeaTb Npouece
3anycka gsuratens, onpegenuTb NpudnHy
Henonagku n yctTpaHuThb ee;

15.Korga Temnepatypa NOALNMHUKOB
cTabnnunanpyeTcs, MOXHO NEPEeXoamnTb K
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rnocrnenywoLWum OeUCTBUSAM, CBA3aHHbIM C
aKcnnyaTtauuen asuraTens.

BHUMAHUE

HapylueHune BbllLeykasaHHbIX
pekoMeHaaLmnii MOXeT NPUBECTU K
HenpaBwibHON paboTe aBuraTens, ero
noBpeXaeHuto (UK aaxe
neperopaHunio), a Takke K norepe
rapaHTuun.

6.3 SKCIMIYATALUA

3KCI‘IJ‘IyaTaLI,I/IOHHbIe npouecchbl 3Ha4YNTEerIbHO
oTnu4yatoTca gpyr oT Apyra n 3aBUCAT OT
Ha3Ha4yeHusa aBuraTens n NPUMMEHsIEMOro B ero
cocTaBe ynpasnsioLiero obopygoBaHus.

B HacTosieM pykoBoACTBE NPUMBOAATCS NULLIb
obLwue acnekTbl aKkcnnyaTtaumm yctponcTea. [ns
nonyyeHns nHgopmaumm o paboTte cuctemsl
yrnpaBneHusl, CM. PykOBOACTBO, MNOCBSILLEHHOE
WCKIMIOYUTENBHO ee aKcnyaTauumn.

6.3.1 OOwwue nonoxeHus

[Mocne nepBon ycrneLwHom NpoBEPOYHON NOMNbLITKA

3anycka, NogknoYnTe aBuraTens K Harpyske un

BKITHOYMTE €ro 3aHOBO, PyKOBOACTBYSICb

cnegylowum nopsagkoMm AencTBum:

= 3anyctute NoAKMIYEHHbIV K Harpyske
ABuratenb 1 nogoXxauTe, noka ero tTemneparypa
He cTabunuaunpyetcsa. 3atem ybeautecs B
OTCYTCTBUM NOCTOPOHHMX LLIYyMOB 1 BUBpauun, a
Takke B TOM, YTO ABuraTernb He neperpeBaeTcs.
Ecnu nocne ctabunusaumm Temnepartypbl
aBuratenb BUOpUpyeT curbHee, YeM B CAMOM
Havane npouecca 3anycka, nposepbTe ero
HMBENUPOBaHWE a Takke TO, POBHO NN OH CTOMT.

= MamepbTe NoTpebnaemMbln aneKTpU4ecknii ToK 1
CpaBHUTE MOSlyYeHHOE 3HaYeHNe C yKa3aHHbIM
Ha naeHTudUKaLunMoHHON Tabnnyke;

= [lpu akcnnyaTaumm B HENPEPLIBHOM pEXMME
(Mpy NOCTOSAHHOW Harpy3ke) 3sMepeHHoe
3HaYeHue ToKa He JOMKHO NpPeBbIWaTh
BEMWYVHY, PaBHYIO NPOU3BEAEHNIO YKa3aHHOMO
Ha MOeHTUUKALMOHHON Tabnnyke 3Ha4YeHUs 1
KoadhpuumeHTa neperpysku;

= 3a BceMU N3MepUTENbHBIMU U KOHTPOSbHBIMM
npubopamun U UHCTPYMEHTaMM JOIMKHO
OCYLLECTBNATLCH NOCTOSAHHOE HabnoaeHne ¢
Lenblo CBOEBPEMEHHOIO NOMyYeHns
nHdopMaLMM O BEPOSATHbIX Henonaakax ans
nocrneayoLwero onpeaeneHns X NPUYrH un
MPUHATMS MEpP MO NX YCTPaHEHNIO.
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BHMMAHUE

lMpoBepbTe peanbHOE COCTOAHME
Harpysku, Npy KOTOPOW MIaHNpyeTcs
3KCnnyaTupoBaTth ABUraTens u, B
crny4yae HeobxoouMocTu, OTKanmMbpynTe
6ok weTok. Mpy BOZHUKHOBEHWM
BOMPOCOB obpaTuTech K
npeactasutento WEG.

6.3.2 3HayeHus TemnepaTypbl

Bo Bpems akcnnyaTauum gBuratens 3a
TemnepaTypon noaWwmMnH1KoB, 0GMOTKM cTaTopa
N BEHTUNSLMOHHOIO BO3ayxa OOMMKHO
OCYLLeCTBNATLCSA NOCTOSIHHOE HabNoAeHNE;
TemnepaTtypa NoALWnnHMKOB U 0OMOTKM cTaTopa
JOMmkHa cTabunnaMpoBaTbCs B TedeHue 4-8
YacoB C MOMEHTa BKIIOYEeHUs ABuraTens.
TemnepaTypa 06MOTKM cTaTopa 3aBUCKT OT
Harpysku, N03TOMy 3a 3Ha4eHWEM MOLLIHOCTM
NpPMBOAMMOro MexaHn3ama Bo Bpemsi paboThl
OBUraTens Takke JOMKHO OCYLLEeCTBNAATLCS
HabnogeHne.

6.3.3 MoAawunHukmn

Bo Bpemsi 3anycka cucTtemMbl U B NepBble
HECKOJIbKO YacoB ee paboTbl HE06X0ANMO
BHMMAaTENbHO HabnogaTh 3a paboTon
NOALLUMHUKOB.

Mepepn BKNoYeHUeM aBUraTens cnenyet
BkntoueHne cuctembl Hapy»KHOW cMasku (Npu
Hanuuun);

CooTBETCTBME NCMONB3YEMOrO0 CMa304HOro
mMaTepuana ykasaHHOMY B JIUCTE TEXHUYECKNX
XapaKTepPUCTHK,;

XapaKTepuCTMKN CMa304HOro Matepuana;
YpoBeHb Macna (MogWMWNHUKN Ha MaLLUMHHOM
macne);

3agaHbl v TemnepaTtypbl cpabaTbiBaHNS
CUrHanusauum u aBapuinHoro OTKIIOYEHUs Ans
NOALUMUMHUKE;

Bo Bpemsi nepBoli NonbITkK 3anycka obpatute
npegenbHoe BHUMaHWe Ha Hanuume
NMOCTOPOHHMX LUYMOB MUK BUOpaLniA;

Ecnu 3ameyeHbl BO BpeMsi paboTbl NogLwmnHmKa
MOCTOPOHHME LLYMbl U YTO-NNBO
NpensTCTBYOLLIEE ero BpaLleHuto, HEMeANeHHO
BbIKIMKO4YNTE ABUraTesb,

JNnwb cnycTst HECKOSBbKO YacoB paboThbl
ABUraTens Temnepartypa nogwnnHUKOB
cTabununanpyeTcs 1 CTaHOBUTCS pPaBHOW paHee
yKa3aHHOro AvManasoHa;
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= Ecnun Temnepatypa BHe3anHo noebicunach,
aBuratenb Heo6xoaMMo HeMeANEeHHO
OTKIMOYUTL Y OCMOTPETL MOALUMMHUKM U AATHUKN
TemnepaTypbl 4N NOCneaylLwero yCTpaHeHus
BO3MOXHbIX HEMONAaOoK;

= [locne Toro, kak TemnepaTypa NoALWMNNHUKOB
cTtabunmsumpyetcs, ybeantecb B OTCYTCTBUK
yTeuek 13-nop, 3arnyLek, u3 MecT CoeuHeHN
Unn u3 KoHua Bana.

6.3.4 PapwuaTopbl

= Temnepatypa Ha BXxofe 1 BbIXxoAe paguaropa
OOIDKHA HaxXoAMTbCSA No4 NOCTOAHHBIM
koHTponeM. Mo mepe HeobxoaMMoCTH
KOPpEeKTMpyWTe pacxon BoAbl;

= [laBneHne BOAbl AOMKHbI BbITb HE BbiLle
HeobxoAMMOoro Ans NpPeoaoneHns
COMNpOTMBNEHUst TpybonpoBoaa U KOMNOHEHTOB
pagmartopa;

= [1na koHTpons paboTsl ABuratens
pekoMeHAyeTCs yCTaHOBUTbL TEPMOMETPbI Ha
BXOAHOM M BbIXOAHOM OTBEPCTMSAX pagmnaTtopa
Ans BO3dyxa v ANs BOAbI, a Takke 3anuncbiBaTb
oTobpaxaemble NMU 3Ha4YeHus Temneparyp B
onpeaeneHHble MOMEHTLI BpEMEHM;

= [MloMMMO yCTaHOBKM TEPMOMETPOB, B
onpeaeneHHbIX MecTax MOXHO Takke
YCTaHOBUTb PErncTpaLmoHHoe nnu
curHanusauuoHHoe obopyaosaHme (CUpeHsl,
NnamnoYkn).

MpoBepka nokasaTtenen paéoTbl pagunaTopa

= [Inga ny4dwero perynupoBaHus paboTbl
0obopynoBaHUsl pekoMeHayeTCcs Nepuognyeckm
N3MepATb U PUKCUPOBaTb 3HAYEHMS
TemnepaTypbl BOAbI U BO3yXa Ha BxoAe u
BbIXOAe paauaTtopa;

= [okasaTtenu paboTbl pagnatopa BbipaXkaloTCs B
BMAE pasHuULbl TEMMNepaTyp XONO4HOW BOAbI U
ropsiyero Bo3gyxa BO BPEMS €r0 HOpMarbHOW
akcnnyaTauun. 3a BENUYMHOWN 3TON pasHuULbI
OOJDKEH OCYLLECTBIIATLCA Nepuognyeckmii
KOHTponb. B Tom cnyyae, ecnu nocne
NPOLOIKUTENBHOW HOPMarbHOW 3KCnyaTaumm
obopynoBaHus pasHuLa pesko BO3pacTaeT, 3TO
MoXeT 0603Ha4vaThb, YTO paguartop TpebyeT
OYMNCTKM;

= HakonneHue Bo3dyxa BHYTpU pagnatopa Takke
MOXET NPUBECTU K CHIDKEHUIO €ro
pe3ynbTaTMBHOCTU UMK €ro noBpexaeHuo. B
3TOM cry4dae, NpobnemMy MOXHO YyCTPaHUTb
nyTem yaaneHus Bo3gyxa u3 camoro pagvatopa
n ero TpybonpoBoga onsi nogayn Boabl;

= [lepenan AaBrneHWsi CO CTOPOHbI BOAbI MOXET
0003HavaTb, 4TO paguatop TpebyeT OUUCTKY;
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= Takxke PeKkoMeHOyeTCA NSMepATb U 3anncbiBaTb
BeJMMYMHbI nepenaaa aaslieHnA BOObl nepen ee
BXOOOM B pagnaTtop U nocne ee Bbixoga uns
Hero. BDEMH OT BpEMEHU, HOBblE N3MEpPEHHbIE
3HayeHnst HeobXxoaAMMOo CpaBHMBaAThb C
nepBoHavallbHbIMW. YBenunyeHue nepenaga
OaBleHna yKasblBaeT Ha HeobxoQMMoCTb
OYUCTKK paanaTtopa.

6.3.5 Bubpauumn

BanaHcupoBka gsuratenen BbINOMHAETCA Ha
3aBOAe-n3roToBMTENEe B COOTBETCTBUM C
npegenbHbIMU 4ONYCTUMBIMU 3HAYEHUAMMN
NPOOOIPKUTENBHOCTM BUGpauun,
yCTaHaBnMBaeMbiMu HopMaTuamu IEC60034-14,
NEMA MG1 - Pasgen 7 n NBR 11390 (3a
WCKITHOYEHMEM CIyYaeB, Korga B
npeaocTaBrieHHOM 3aKa34yMkoM TEXHUYECKOM
3a[aHn1 yKkasaHbl Apyrve BENMYMHbI).
M3amepeHne ypoBHe BUOpaLMiA OCYLLECTBNSETCS
Ha nepegHeEM U 3agHEM NoALnnHuKax, B
BEPTUKANbHOM, rOPM30OHTarIbHOM U NPOLOSIEHOM
HanpaBneHusXx.

B Tom cnyyae, ecnu 3aka3uuk npeaocTaBnsieT
WEG KOpOTKuUin COEQUHUTENBHbIN pyKaB, OH
yCTaHaBnMBaeTCs Ha Bane, U TONbKO NOcre 3Toro
BbINOMHAIT OanaHcupoBKy Asuratens. B
NPOTUBHOM Crny4ae, B COOTBETCTBUM C
BblLLIEYKa3aHHbIMWM HOpMaTuBamu, 6GanaHcMpoBka
OBuratenst ocyLLeCTBSETCSA C NONYLUNOHKON (3TO
0O3Ha4aerT, 4YTo nNpu GanaHCMPOBKE B LLUMOHOYHLIN
nas BCTaBMSIIOT CTEPXKEHb C TAKOW Xe LLUMPUHON,
TOMLLMHON N BLICOTON, YTO M caM nas).
MakcumanbHble 3Ha4YeHUs BUOpaLmi,
cooTBeTCTBYIOWME cTtaHgaptam WEG gns
paboTatoLmx gBuratenen, ykasaHol B Tabn. 6.1.
[laHHble 3Ha4YeHUs1 HOCAT CNPaBOYHbIA U OBLLMIA
xapakrtep. B kaxxgom KOHKpeTHOM criyyae
HeOOXOAMMO yYNTbIBAThb YCNOBUSA SKCMyaTaumum
asuraTens.

Ta6n. 6.1: Bubpayuu (cpedHekgeadpamuyHoe 3Ha4eHue)

= HenpouyHas cmkcaums gBuratens Ha
OCHOBaHWWK, "NoaBMKHbIE NOLMOPKM" NoL OAHOWN
WITN HECKONBbKMMW HOXKaMu aBuUraTensi, a Takke
MIoX0 3aKpy4YeHHbIE BUHTbI;

= HenpaBunbHO NnogobpaHHoe ocCHOBaHWE UMK
OCHOBaHWe, NPOYHOCTb KOTOPOro He
COOTBETCTBYET YCTAHOBINEHHOMY Ha HEM
0bopynoBaHuIo;

= BHelwHne BMOpaummn, ucxogsiime oT gpyrux
npnbopos.

BHMMAHUE

Okcnnyartaumsa asuraTtens npu
BMOpaLMsX, 3HAYEHNST KOTOPbIX
npeBbILaoT NpuBedeHHble B Tabn. 6.1,
MOXXET CHU3WUTb CPOK CIy>KObl
o6opyaoBaHusa U/unu nokasaTenu ero
paboTbl.

HomuHanbHas YpoBHU BuGpauuum (Mm/c
CKOpPOCTb cpefHeKkBagpaTMUYHOe 3HauYeHue)
BpaLlleHus ot 355

< >
(06/MuH) Kopnyc /<355 5630 | > &30

CurHanusauns | 4,5 4.5 5,5

600 <n <1800
Otknioyenne | 7,0 7,0 8,0

CurHanusauusa | 3,5 4.5 5,5

1800 < n = 3600
OtknioveHve | 5,5 6,5 7,5

HanGonee pacnpocTpaHeHHble NPUYUHbI

BO3HUKHOBEHMWSI BUOpaLWiA:

= HenpaBunbHoe pacnonoxeHue asuratens no
OTHOLLEHWIO K MPUBOAUMOMY MeXaHU3My;
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6.3.6 [pemenbHble ypOBHU BUOpaLMu
Bana

B gBuratensx, o6opygoBaHHbIX JaT4nkaMm
NPUBNMKEHNS (MW KOTOpPLIE NNAaHNPYETCH BCKOPEe
nmmn o6opyaoBaTh), KOTOpbIE, Kak MPaBuIio,
NCMNOMb3ylTCH B MOALUMMHUKAX CKOMNBXEHUS, Ha
MOBEPXHOCTM Bara, conpvkacarLmnecs ¢
NOALUMMHUKaMU, HAHECEHO CcrneLmanbHoe
nokpbITUE, obecneynBatoLLiee NpaBUNbHOE
N3MepeHne ypoBHel B1ubOpauun Bana.
Mi3amepeHHble YpOBHM BUBpaLMn BanoB Takmx
ABuratenen gOMkHbI COOTBETCTBOBATL YKa3aHHbIM
B HopmaTtumeax |IEC 60034-14 unu NEMA MG 1.
BenunuuHel ons cpabaTbiBaHWS cUrHanm3aumm u
aBapUNHOro OTKIMOYEHUS, yKaszaHHble B Tabn. 6.2,
npeactaBnsaoT cobor 4ONYyCTUMBIE YPOBHU
BMOpauum Bana ans anekTponpuBoaHbIX
YCTaHOBOK, MOAKIMIOYEHHBLIX B COOTBETCTBUM C
HOPMaTnUBOM

1ISO7919-3.

[aHHble 3Ha4YeHMs1 HOCAT CNpPaBOYHbIN 1 0BLLNIA
Xapakrep. 9TO 03Ha4aeT, YTO HeobXxoaANMO
YYMTbIBATb KOHKPETHbIE YCIOBUS 3KCMyaTaLmm
ABuratensi, B YacTHOCTU, AnaMeTparbHbli 3a30p
MeXxay BarioMm v NoALUMHMUKOM.
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Tabn. 6.2: Bubpayuu sana
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Bubpauum Bana (MKM OT MUHMMYMa

OMNMACHOCTb

Mpuv BpalatowemMcs potope (aaxe ecnu
OH Y>Ke Oblf BbIKIOYEH) NpMKacaTbes K
NoBOMY aKTUBHOMY KOMMOHEHTY
ABuratens onacHo Ans XWU3sHU.

BHMMAHUE

Pacnpep,enMTen bHbl€ KOpO6KI/I

HomuHanbHasn A0 MaKcumymay)
CKOpOCTb oT
BpalleHus 280um | 355
(06/MuH) Kopnye 35 | go |40
450
CurHanusauma | 110 130 150
1800
OTknioYveHne 140 160 190
CurHanusauus | 85 100 120
3600
OTKknoYeHne 100 120 150 .
BHUMAHUE

OkcnnyaTauua asuraTtens npu
BMBpauunsix Bana, 6rmskux K 3Ha4eHnsamMm,
Mpu KOTOPbIX MPOUCXOaUT
cpabaTbiBaHME cUrHanmsauumn unm
aBapuUHOE OTKITIYEHME, MOXET
NMPUBECTU K NMOBPEXOEHUIO BKNaabila
noALUuMNHUKA.

AasuraTens, 060pyaoBaHHble
KOHOEeHcaTopamu, 10 X MOMHOro
pa3spsaa OTKpbIBaTh HEMb3s.

Bpems paspsiga koHaeHcaTopoBs: 5
MWHYT Nocrne OTKIMIYeHna asuratend.

OCHOBHbIE MPUYMHBI YBENTMYEHNST YPOBHS

Bnbpaumin Bana:

= HenpaBunbHoe pacnonoXxeHue, NOAKMIYeHne
unun gpyrve npobnemsl, KOTopble MoryT
npmBecTn K BO3HUKHOBEHUIO Bm6pauvu7|;

= HenpaBunbHasa ¢oopma Bana B obnactm
n3vepeHus. Bo Bpems n3rotoeneHus Bana
HeJoCTaTKM ero opMbl CTaparoTcs
MWUHUMW3MPOBATb;

= OcTaTo4YHOE HanpsKeHUe unm
HaMarHM4eHHOCTb Ha NOBEPXHOCTM Bana B
TOYKE N3MEPEHNS;

= LlapanuHbl, cnegbl yaapos unm
HEeO4HOPOAHOCTb MOKPbLITUS Ha NOBEPXHOCTYU
Bana B 06nactn nsmepeHus.

6.3.7 OTknroyeHue

Mpouendypa OTKMOYEHWS ABUraTensi 3aBuUcuT oT

ycnoBu ero akcnnyaTtauun. OCHOBHOM Nopsigok

OEeNCTBUA NpeacTaBeH HUXe:

= Ecnv BO3MOXHO, CHU3bTE Harpysky Ha
paboTarowmin gBuraTterb;

= [lepeBeanTe OCHOBHOW BbiKNtoYaTenb B
OTKPbITOE MOSIOXEHUE;

= Bkntounte oborpeBaternb (Npy HaNnM4um) B Tom
criyyae, ecnv OH He 3anyckaeTcs
ynpasnsowmmmu npnudopamm aBToMaTUYECKY;

= BblknounTe cMcTEMY LIMPKYNSLMM Macna
NOALUMMHUKOB (NPY Hanu4uu);

= BbiknounTe cuctemy nogayv Boabl B
pagunaTtopbl TEMNOOOMEHHMKA (MPY HaNM4un).
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7 TEXHUYECKOE OBCNYXMWBAHUE

7.1 OBLUME NMONOXEHUA

Hapnexaluasn nporpaMmma TeXHUYECKOro
obcnyxmBaHusa anekTpogsuratenen (B Tom
cnyyae, ecnv Ucnonb3yeTcs No NpsiMomMy
Ha3HayeHuIo) BKMOYaeT criedytoLlee:
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MopnepxaHne YNCTOTbI ABUraTens u ero
OOMNOMHUTENBHbBIX YCTPONCTB;

MNepunogmyeckoe nsmepeHue ypoBHEN N30Nauuu;
lMepuognyeckoe namepeHune TemnepaTypsbl
(0OMOTOK, NOALINMHMKOB U BEHTUMNALNOHHON
CUCTEMBbI) M BbIYMCIIEHNE BESTUYMHBI, HA
KOTOPYO OHa NOBbLICUNACh;

lMpoBepKy n3HOCa KOMMOHEHTOB, CMa3K1 U
pacyeT ocTaBLUerocsi cpoka cryxobl
NOALUMMHUKOB;

lMpoBepKy BEPOSATHOrO M3HOCA LLETOK U
KOHTaKTHbIX KoneL;

lNpoBepKy BEHTUSALMOHHOM CUCTEMbI Ha
npegmeT Tpebyemoro o6bema nocTynarLero B
Hee BO34yXa;

MpoBepKy TennoobMeHHMKa;

M3mepeHne ypoBHen BUbpaumm obopyaoBaHus;
MpoBepKy AONONHUTENBHBIX YCTPONCTB
(rmapoycTaHoBKU, CUCTEMbI Noga4vn BoAbl U T.4.)
[MpoBepKy JONONHUTENBHbIX U 3aLLUTHBIX
YCTPOWCTB, COEANHEHWI ABUraTens, a TaKkke
obecneyeHne ero npasubHON paboThbl;

[nsa obecneyeHns Hagnexawlero TennoobmeHa
YCTPOWNCTBA C OKpYXaroLLen cpeion ero Kopnyc
HeobOX04MMO aepXXaTb B YACTOTE, He JonycKas
HaKOMMEHUSA Macna Wnm Mnblfin Ha ero BHELLHNX
NMOBEPXHOCTSX.

BHMMAHUE

= HecobniogeHve npeacTaBrneHHbIX
BblLLIE PEKOMEeHAaUMIA MOXET
NMPUBECTU K NONOMKe
obopynoBaHus.

= YacToTa BbINONHEHUS
BbILLEYNOMSAHYTbIX 4eNCTBUI
3aBWCUT OT YCITOBMI 3KCMNnyaTaLuu.

= [lpu BO3HMKHOBEHWM
HeoOXO4MMOCTU B NPOBEAEHMU
peEMOHTa ABUraTens unm B 3amMmeHe
NOBpEXAEHHOW AeTanm,
obpaTtuTech Kk npeacTtaBuTento
WEG.

= [pun BO3HWKHOBEHUM
HeobxoaumocTu B
TpaHCNOPTUPOBKE ABUraTens,
ybeauTech B TOM, YTO €ro Barn
3a6I0KMPOBaH Haanexalmm
obpasom Bo nsbexaHve
NoBpeXaeHUs NogWmnnHMKoB. [Ons
OGrOKMPOBKM Barna Ucrnonb3ynte
cneunansHoe Npucnocobnexue,
nocTaBnsieMoe B KOMMIEKTE C
aBuratenem.

7.2 TMOJNHAA TMTMEHUYECKAA

OBPABOTKA NOBEPXHOCTEN

= [Ins obecnevyeHns Hagnexatlero TennoobmeHa

ABUraTens ¢ OKpy»atoLLen cpeaou ero Kopnyc
HeobX0AMMO AepXKaTb B UNCTOTE, He JoMNycKas
HaKoMNMeHUsa Macra Wnm Mbifiv Ha ero BHELLHNX
NMOBEPXHOCTSIX.

Kpome Toro, BHyTpEHHME NOBEPXHOCTU
ABUraTens Takke OOMKHbI NOAAEPKMBATLCS B
YMCTOM COCTOSIHUW, HE UMETb OTIIOXKEHMWI MbIN,
NPOAYKTOB pacnaga u macen.

'MrneHnyeckyto o6paboTKy BbIMOMHAT Npwu
MOMOLLM LLETOK UMM YUCTOW Xron4yatobymMarkHoOM
BeTowun. B Tom cnyyae, ecnu nbinb He
aBnseTca abpasnBHOW, MMIMEHNYECKYIO
06paboTKy NoBepPXHOCTEN cneayeT BbINOMHATb
npv NOMOLLM NPOMBbILLIIEHHOrO Mbinecoca. C ero
MOMOLLLbIO YAAnUTE Mblflb C KOXYyXa
BEHTUNATOPA, Ero fionacren, a Takke Kopnyca.
CwmelLaHHbIe C Macniom Unv BogoW BbEBLUNECS B
MOBEPXHOCTb MPOAYKTbI pacnaga ygananre npu
MOMOLLM BETOLUKN, CMOYEHHOW B
COOTBETCTBYIOLLIEM pacTBoOpUTENeE.
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= Takke pekomeHayeTcs obpabaTbiBaTb
NMOBEPXHOCTM pacnpenenuTenbHbIX KOPOOOK.
Knemmbl n coegnHuTeneHble y3nbl HE0BXoanmo
NnoadepKMBaTb B YACTOM COCTOSIHUK, 6e3
CnefoB OKUCNEHMS U BCEraa rotToBbIMU K
paboTte. Ha noBEpPXHOCTSX COEAUHUTENBHbIX
3N1IEMEHTOB HE AOMMKHO ObiTb CMa304HbIX
MaTepuanoB UM NaTUHBI.

7.3 NMPOBEPKA OBMOTOK

ConpoTvBneHune n3onaumm Heobxoammo nsmepaTb
Yyepes onpeaeneHHbIe NPOMEXYTKN BPEMEHM,
ocobeHHO 3aTo HeobxoanmMo BO BpeMeHa roga
BbICOKOW BMI@XXHOCTbIO UMW nocne ANUTenbHoro
npocTos AsuraTtens.

Kpome Toro, o6MOTKM crieqyeT perynsipHo
BHMMaTENbHO OCMaTpMBaTh, 3anMcbiBaThb
pe3ynbTaTbl OCMOTPOB M YCTPaHATb ntoboe
HarAeHHOe noBpexaeHe unn gedexT.

[Mpun NONyYEeHWUM CIIMLLKOM HU3KUX COMPOTUBIIEHNI
06MOTKM, UK B TOM Cly4yae, ecnm n3mepeHHoe
3HayYeHne pesKo OTNMYaeTCs OT U3MEPEHHbIX
paHee, 0653aTeNbHO BbIACHMTE, MOYEMY 3TO
NPOW3OLLISO.

CnuLwKoM HU3KOe COMPOTMBEHNE U30NALMK (Kak
npasuno, Habnogaemoe 13-3a YpeamepHoro
KOnMYecTBa MblNn NN CUMbHOW BNAXHOCTU) B
HEKOTOPbIX TOYKaX MOXHO MOBbLICUTL 4O
AOMYyCTUMbIX 3HAaYEHUIN NyTEM yAaneHUs nbinm ¢
NMOBEPXHOCTM UNN €€ OCYLUEHUS.

7.4 TUTMEHWYECKASA
OBPABOTKA OBMOTOK

[nsi nonyyeHnsi BbICOKUX 3KCNyaTaumoHHbIX
nokasarternen 1 NPOAOCIXUTENBHOIO Cpoka CrnyXobl
n3onMpoBaHHOM OBMOTKM, ee pekoMeHayeTcs
AepxaTb B YACTOM COCTOsIHUM, Be3 nbinn, macna,
MeTannM4eckon CTPYXKKN 1 APYrMX NOCTOPOHHUX
BELLECTB Ha ee NOBEPXHOCTMW.

[na aToro o6MOTKy HE06X0AMMO pPErynsipHoO
ocMaTpmBaTb U YUCTUTb, @ BO BpeMs paboThbl
obopynoBaHusi obecneunBaTb LUPKYASLMNIO
YUCTOro BO3ayxa B HENMOCPEACTBEHHON 6M30CcTU
oT Hee. [1pu BO3HUKHOBEHMN HEOOXOAMMOCTM B
NMOBTOPHOM YBRaXHeHN1 obpaTuTech K
npeactasutenio WEG.

MMrneHmndeckyto 06paboTky 0OMOTKM MOXHO
BbINOMHWTb NPV NOMOLLM NMPOMBILLFIEHHOTO
nbirniecoca ¢ TOHKOW HeMeTanMyeckon Hacagkom
TMNa "MyHALWTYK" MY Npy NOMOLLM CYXON YNCTON
BETOLUMW.

B Tom cnyyae, ecnm NoOBEPXHOCTb CUIbHO
3arpsi3HeHa, MOXeT BO3HMKHYTb HEOOXOOUMOCTb B
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NCMNoNb30BaHMN COOTBETCTBYIOLLLENO KMUAKOIO
pacTtBopuTens. B atom crnyyae o6paboTky
Heo6X0AMMO BbIMNOMHATL O4EHb GbICTPO, YTOOI
BO3JENCTBME pacTBOPUTENS Ha MOBEPXHOCTU
0OMOTOK ObINI0O MUHUMATTbHBIM.

Mocne 3aBepLueHns 06paboTKM NOBEPXHOCTU Npu
noMoLLM pacTBopuTenst 06MOTKY Heobxoanmo
BbITEPETb HACYXO WM BbICYLUNTD.

N3amepbTe conpoTuBneHme o06MOTKN U UHAEKC
nonsipmsaumm, 4YTobbl yoeanTbes B TOM, YTO
NMOBEPXHOCTb OOMOTKM MOMHOCTbLIO CyXast.

Bpemsi, Heobxoaumoe AN NOMHOro BbiChIXaHMs
NoBepxXHOCTM 0OMOTKM Nocre ee 06paboTku,
3aBMCUT OT NOrOAHbLIX YCIOBUIA, TAKUX Kak
Temneparypa, ypoBeHb BNaXHOCTU U T.4.

OMNMACHOCTb

BoNbLUIMHCTBO NCMOMBb3YyEMbIX B
HacTosLLee BpeMsi pacTBopuTenen
TOKCUYHBI, NTErKO BOCMMaMEHSTCS
unn obnapatoT obommmn cBOMCTBaAMN.
PacTBopuTenu Henb3st HAHOCUTL Ha
NMOBEPXHOCTU NPSIMbIX KOMMOHEHTOB
KaTyLlek cTaTopa BbICOKOBOJbTHbIX
ABUraternen, Tak kak aTo MOXeT
NOBMUATbL Ha UX 3aWunTy oT adchekTa
KOPOHbI.

MpoBepka

Mocne Hagnexallen rmrmeHn4eckorn obpaboTkm

0OMOTKM ee cnegyeT BHMMAaTeNIbHO OCMOTPETb,

PYyKOBOACTBYSICb NMpeaCcTaBNeHHbIM HUXe

nopsiakoM AencTBUiA:

= [1poBepbTe N30MSaUMI0 OOMOTKM U ee
coeauHeHus.
MpoBepbTe KpPenneHnst orpaHnYnTenNen,
COeOUHEHUS], LUMOHOYHbIE Nas3bl, HAPYXKHbIE
060n04KN 1 ONopbI.

= YBeauTtechb B OTCYTCTBUMN pPa3pbiBOB,
HeHaanexalmx CBapOYHbIX LLIBOB, KOPOTKOro
3aMblKaHNsl MeXay BUTKAMMW 1M HanpaBieHHOro
Ha KaTyLlKn 1 coeanHeHus. Mpn obHapyxeHun
Kakon-nnbo Henonaaku, HemeaneHHo
ceshkutecb ¢ WEG.

= YbeauTechb B TOM, YTO Kabenun noakKnoyeHsl
Hagnexalum o6pas3om 1 YTO KpenexXHble
3M1EMEHTbI KIeMM XOPOLLO 3aKpenrieHbl. B
cny4yae HeobBXOANMOCTU 3aKpPYTUTE UX CUTbHEE.

MoBTOpHOE yBRnaxxHeHue

Mpv NoBpeXaeHUN OQHOTO U3 CITOEB CMOJISIHOMO
MOKPbITUSI 0OOMOTOK BO BpPEMSI TMIMEHNYECKOM
00paboTkM NN NpoBepoK, ero HeobxoaMmMo
BOCCTaAHOBMWTb, MOKPLIB MOBPEXAEHHYHO
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NOBEPXHOCTb COOTBETCTBYHOLLMM BELWECTBOM (B
3TOM Cliyyae O6paTVITer 3a KOHcyﬂbTaLlMEVI B
WEG).

ConpoTtuBneHue usonsauum

ConpoTtueneHne nsonauum Heobxoanumo N3mMepsTb
nocne 3aBepLUEHUs paboT No TEXHUYECKOMY
o6CnyXunBaHuIoO.

BHMMAHUE

Mepen nogknoveHMeM asuraTens K
WCTOYHMKY NUTaHNA NpY ero BBoae B
3KCMyaTaumio nocrie AnuTernibHoro
NpOCTOS KpaliHe BaXKHO M3MepUTb
COMPOTUBIIEHNE N30MALMM OGMOTOK
cTatopa 1 y6egutbcs B TOM, YTO
N3MEepEHHbIe 3Ha4YeHus!
COOTBETCTBYIOT TpebyeMbIM.

7.5 TUTMEHUYECKASA
OBPABOTKA OTAEJNIEHUA
LWETOK

= [loBepXHOCTW OTAENEHUS ANS LWEeTOoK
HeobxoammMo obpabaTbiBaTh NPU NOMOLLK
nblriecoca. YganuTe Mbiflb C LEeTOK;

= KOHTaKTHbI€ KOnbLia NPOTPUTE YNCTON CYXOW
BETOLLbIO, HE OCTaBNSIOLLEN CNENOB;

= LlinaHrom BakyyMHOro Hacoca C nnacTuKOBbIM
CTEPXXHEM Ha KOHUe obpaboTarnTte
NPOCTPAHCTBO MeXAOY KOHTaKTHbIMMW KOMbLaMu;

= [1na 06paboTKM KOHTAKTHbIX KOMEL, HENb3s
ncnonb3oBaTb PacTBOPUTENN, TaK Kak napbl
3TUX NPOAYKTOB HEraTMBHO BNUSIIOT Ha paboTy
LLLETOK 1 Konew,;

= BosgyLwHble punbTpbl (€CNn MMETCH)
HeobXx0aMMO U3BnekaTb U YNCTUTL pa3 B 2
mecsua.

7.6 TEXHUYECKOE
OBCITYXUBAHUE CUCTEMBDI
OXJNMAXAEHUA

= [1na obecneyeHns Hagnexatiero TennoobmeHa
TpyObl TENNOOOMEHHUKOB "BO34YX-BO3ayX"
(ecnn nmetroTcs) HEOGXOOMMO AepXKaTb B
YMCTOM COCTOSIHUM 1 BAANW OT Kakux-nmbo
npenaTCcTBUIA NOTOKY Bo3ayxa. [ns yoaneHus
MbINK, CKONUBLUEWCS BHYTPK TPyoO,
pekoMeHayeTCsl UCNoMb30BaTh LWECT C HacaaKon
B BUAE LLETKU.

= Y TennoobmeHHnKOB "BO3ayx-Boaa"
pekoMeHayeTCs perynspHoO NpoBOAUTb
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rMrneHnYyeckyto obpaboTky Tpyb paguaTtopa ans
yAaaneHusi obpasoBaBLLErocs Haneta.

NMPUMEYAHUE

B Tom cny4ae, ecnu asuraternb
06opynoBaH hunbTpamMm Ha BXOOHOM U
BbIXO[HOM OTBEPCTUAX AJ18 BO34yXa, UX
HeOoOX0AMMO PErYNSPHO YNCTUTL MpK
MOMOLLM CXXaToro Bo3ayxa.

Ecnv nbinb He yaaeTcsa yoanuTb Takum
cnocobom, BbIMOWTE (PUMbTP XONOLHOW
BOJOW C HEUTPArbHbIM MOKOLLMM
CPEACTBOM U BbICYLLUUTE, MOMECTUB €ro
B FOPM30HTaNbHOE MOSOXEHME.

7.6.1 TexHuyeckoe obcnyxmBaHue
papuatopoB

Ecnu ons oxnaxgeHua asuratens MCNonb3yeTca
yncTasa Boga, pagmaTop paspellaercs
3KCNnyaTMpoBaTb B TeYEHWNE HECKONbKUX NneT 6e3
HeobX0AMMOCTN NPOBEAEHUSA €r0 TMrMeHNYeCcKom
obpaboTkn. Ecnu xxe ncnonb3yetcs Boga ¢
npumMmecsmmn, pagmaTop Tpebyetcs MbiTb pa3 B 12
MecsiLeB.

CreneHb 3arpsA3HeHnst pagnatopa MOXHO
OonpefenuTb NyTeM BbIMUCIIEHNS 3HAYEHUS, Ha
KOTOpOE yBenuuunachb TemrnepaTypa Bo3ayxa Ha
BbIxoge. Takke ecnu temneparypa XosogHOro
BO34yxa BO BpeMsi paboTbl ABUraTens npesbIlLaeT
3aiaHHOE 3Ha4YeHune, 3TOo yKasblBaeT Ha TO, YTO
Tpybbl HEOGXOAMMO NPOMbITb.

[Mpn nosiBNeHMn pXkaB4mHbl YCTaHOBUTE
COOTBETCTBYIOLLYIO aHTUKOPPO3UNHYIO 3aLLUTY
(HanpvMep, UMHKOBbIE aHOAbl, NNACTUKOBOE UMK
3MOKCUOHOE MOKPLITUE, UMW aHaNOrUYHbIE UM
cnocobbl 3almnTbl) AN NPeaoTBpaLLeHNs
OanbHenLwero NoBpeXaeHns NopaxeHHbIX
NOBEPXHOCTEN.

BHeLUHMI cno NOKpbITUS KOMAOHEHTOB
pagunaTtopa Heobxoanmo nogaepkvmeaTth B
XOPOLLUEM COCTOSHUM.

Mopsaok oencTBUi NO U3BIIEYEHUIO U
TeXHU4Yeckomy o6cnyXMBaHUIO paguaTopa
N3BneyeHne TennoobmeHHMKa Anst NpoBeAeHus
TEXHUYECKOro 06CyXMBaHMS BbIMOSTHAETCS
cnegyowum obpasom:

1. MNocne OTKMOYEHUs BEHTUNSALMM 3aKpOUTE BCE
KnanaHbl Ha BXOOHbIX U BbIXOOHLIX OTBEPCTUSAX
ONns Boabl;

2. WsBnekuTe 3arnyLliku n3 CrMBHOIoO OTBEPCTUS U
cnenTte U3 paguaTtopa BCo BOAY;

12116189 - PykoBOACTBO MO YCTAHOBKE, 3KCMyaTauumn n TeEXHUYECKOMY 00CyXMBaHMIO



3. OTkpyTuUTEe HabangallHWKK, BUHTLI, Fakkn
n3BrnekuTe Warnbbl, NPOKNaaKW; NOMoXnTe nx B
©e3onacHoe MecTo;

4. YpanuTe rpsisb CO CTEHOK TPYO, OCTOPOXKHO
NnpoTepeB NX BHYTPEHHME NOBEPXHOCTM NpU
MOMOLLM LLEETKN C CUHTETUYECKUM BOPCOM.
Ecnn Bo Bpems rurmeHn4eckorn o6paboTku Bbl
3aMeTuNM NoBpeXaeHns Ha Tpybax
paguaTopa, nx Heob6xoguMo YCTPaHUTL;

5. BcraBbTe HabangalHuKn 1 npoknagku. B
cny4yae Heob6X04MMOCTU, 3aMEHUTE UX HA
HOBbIE.

7.7 KOHTAKTHbIE KOJIbLIA

KoHTakTHble KonbLa Bcerga goMmkHbl ObITb
YUCTBLIMM U rMagKkumMu. VX rurmeHnYeckyto
06paboTKky He06x0AMMO NPOBOAUTL pa3 B MecsL,.
Bo BpeMs 06paboTku yaansoT HakonmBLLYOCS
Mexay KorbLuamu Mbifb (B COOTBETCTBUM C
WHCTPYKUMAMK nyHkTa "lMMrmneHnyeckas obpaboTtka
oTAeneHus weTok").

Ecnu 6bin BINONHEH AEMOHTaX KoneL,, BO BpeMs
NX NocneayoLero MOHTaxa A0SmKHa ObITb
obecrneyeHa Hagnexallias LeHTpannsaunsi BO
nsbexaHue nx osanusaumm unu pagmanbHbix
buenun. Kpome Toro, Heobxoanumo obecneunTb
npaBuIIbHOE PacnoioXeHWe WeTKN Ha KOMbLOM
(100% koHTakT). HecobnioaeHue
npeacTaBfeHHbIX Bbille PEKOMEHAALNIN MOXET
NPUBECTU K U3HOCY KOHTAKTHbIX KOSEL, U LLETOK.

7.8 LWETKOOEPXATEJb U LLETKU

LLleTkopepxaTenu JOMmMKHbLI pacnonaraTbCs No
OTHOLLEHMIO K KOHTaKTHOMY KOfbLly B pafgnanbHOM
HanpaBneHuu, Npy 3TOM, PacCTOSIHUE MeXAY HUMU
1 NOBEPXHOCTLIO KOHTaKTa A0MKHO ObITh He Bornee
4 MM BO u3bexaHue neperiomMoB UM MHOro
noepexaeHus weTtok (PucyHok 7.1).

PucyHok 7.1: MoHmax ujemkodepxxamernsi

BHMMAHUE

Ons rapaHTum cBobogHoro
CKOJTbXXEeHUA LWETOK BHYTPU
LeTkogepxaTtens, nx Heobxogumo pas
B HeJern ocMaTpmBaTh.
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LleTkn

Onektpoasuratenu, obopynoBaHHbIe
KOHTaKTHbIMW KOMbLi @M1, NOCTaBNATCA B
KOMMMEKTe ¢ onpeaeneHHbIM TUMOM LLETOK,
COOTBETCTBYIOLUM HOMUHAIBHON MOLLIHOCTH
asuratens.

Hap KOHTaKTHbIM KOMNbLIOM HU B KOEM Cry4yae
Hemnb3s yCTaHaBNMBaTh LLETKM HECKOJTbKMX Pa3HbIX
TMMNOB. YCTaHOBKA LETOK MHOMO TMMna AOMKHa
OCYLLEeCTBNATLCA TONbKO ¢ pa3peweHns WEG, Tak
Kak 3TO BnusieT Ha NOBeAeHNe ABUraTens Bo
Bpemsi ero paboTbl.

Mpn HenpepbIBHON 3KCNNyaTaumm gsuratens
LLeTKM HeobXxo4MMO ocMaTpmBaThb pas B HeEAEN!o.
Ecnu Hap ykasaHHOM Ha PUCYHOK 7.2 oTMEeTKOM
LLEeTKN 3aMeTeH U3HOC, ee HeOBXOAMMO 3aMeHUTb.

“40

r
OTmeTKka nsHoca

PucyHok 7.2: Ommemka u3Hoca wemku

B gBuratensix, BpallatLLmMxcsa Nuilb B OAHOM
HanpaBneHuu, rHe3aa ANnsi WeToK JOMMKHBI ObITh
YCTaHOBIEHbI B TOM )€ CaMOM HanpasneHun, HO
HVKaK He B MPOTMBOMONIOXHOM emy. [pu
BO3BpaLLEHUM Bana LUETKN AOMMKHbI ObITb NOOHATI
(PvicyHok 7.3).
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PucyHok 7.3: YcmaHoeKa wemok

LLleTkn Heobxooumo ycTaHaBnNMBaTh TakUM
00pasoMm, YToObl MX AaBriEeHME Ha MOBEPXHOCTb
KOHTaKTa C KONbLIOM ObINIO NOCTOSAHHBLIM. JTO
obecneynBaeT 0gHOPOAHOE pacnpeaerneHne Toka
1 noseonseT nsbexartb NpexageBpeMeHHOoro
M3HOCA LLETOK.

BaxHo, 4TObObI AaBneHne, oka3biBaeMOE BCEMU
LLeTKaMM Ha NOBEPXHOCTU KOHTAKTHbIX Koned,
Bb1no ogmHakoBbIM. [JonyckaeTcs pa3Huua B
npegenax 10%. Ecnu ke oHa npeBbllLaeT gaHHOe
3HayeHne, TOK pacnpeaenseTcss HeoQHOPOOHO,
YTO NPMBOOUT K HEPABHOMEPHOMY M3HOCY LLETOK.
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KOHTpOJ'Ib OaBJieHUA LWEeTOK OCYLUEeCTBIAETCA MNMpu
nomMoLin guHaMmomeTpa.

rlpy>KVIHbI CO 3HAYUTENBbHOW CTENEHbLIO N3HOCA
[OIMKHbI ObITb 3aMEHEHbI.

7.8.1 HacTpoiiKa LWeToK C y4eToMm
NOAKMYaeMOWN Harpy3Kku

Ha 3aBoge-n3rotoBuTene WeTKM HacTpanBatoT Ha
paboTy Npy HOMMHaNBHOW Harpyske. Mx
OKOHYaTernbHas perynvpoBka Ha pabouyto
Harpysky 4ormkHa ObITb BbIMOSTHEHA B TEYEHUE
nepBOro MecsiLia nocrie BBoda Asurartens B
aKcnnyaTaumio.

B Tom cnyyae, ecnu gBuratens pabotaeT npu
Manoun Harpy3ske (Huxe CBOen HOMUHaNbBHON
MOLLIHOCTW) UINN NpU pasnmnyHbIX Harpyskax, 6rnok
LLETOK (TWN LLETOK M UX KONMYECTBO) HEOOX0ANMO
OTperynnpoBaTtb B COOTBETCTBMU C pearbHbIMM
yCrnoBusIMK aKcnnyatauun. B npotmBHOM cryyae,
3TO MOXET MPUBECTM K CEPLE3HOMY MOBPEXOEHMIO
asuratens. Takylo perynupoBKy Heobxogumo
OCYLLECTBNSATb, PYKOBOACTBYSACH PEKOMEHAALMAMM
WEG.

7.9 BbIKNIOYEHHbIA ABUIATENDb

B Tom cnyyae, ecnu gBuratenb NnaHnpyeTcs

XPaHUTb NPOAOIKUTENBHOE BPEMSs, HEOOXOAMMO

NPVHATL CriegyroLme Mepbl:

= Bknounte oborpeBatenu ons nogaepxaHns
TemnepaTypbl ABUraTens Ha ypoBHE, HEMHOIO
npeBbILLaloLLeM TeMmnepaTypy oKpyKatoLLen
cpeabl, Bo usbexxaHne obpasoBaHust
KOHAEHcaTa, NPUBOAALLETO K CHUXKEHUIO
COMPOTMBIEHMS N30MALUN OBOMOTOK 1
OKWUCINEHWIO METaNMMYeCcKMX YacTen.

= CrnenTe BOAY U3 pagnaTopoB u Bcex Tpyb
CUCTEMbI MOAA4YM BoAbl (ECnv uMerTca) Ans
CHWKEHNSI BEPOSITHOCTU BO3HUKHOBEHNS
KOppO3uun 1 BO n3bexaHme oTnoxXeHns
npumecen, cogepXallnuxcs B BOAe CUCTEMbI
oxnaxaeHusa asuratens.

PykoBoacTBYyWTECH MHCTPYKUMEN,

npeacTaBneHHon B NyHkTe "OnutensHoe

XpaHeHue" HacTosLero pykoBoAcTBa.

XpaHeHue aBuraTens nocrie aKkcnnyarauum
B Tom cnyyae, ecnu gBurartens HaxoouTcs B
BbIKITFOYEHHOM COCTOSIHUM NPOAOIKUTENBbHOE
BpeMsi, N3 HEro HeoOXoAMMO CMUTL BCHO BOAY U
3aTemM NpoCcyLnTb. CyLIJKy MO>XHO BbIMOJTHUTb
nyTem nogayu npegBapuTeribHO HarpeToro
cxaToro Bosgyxa. B 3sumHuM nepuog, ecnm
CYLLIECTBYET BEPOATHOCTb 3amep3aHunsi Boabl,
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pagunaTop HeoGXOAMMO OCYLINTL BO M3bexaHune
€ro noBpexaeHus unu gedopmaumu, gaxe ecnu
ABuUraTenb NraHUpyeTcs AepXaTb B BbIKIIOYEHHOM
COCTOSIHUM HEMNpPOAOIMKMUTENbLHOE BPEMS.

NMPUMEYAHUE

Mpy HENPOOOMKUTENBHBLIX NPOCTONAX
ABuraTtens pekomeHayeTcs
noaaepXxmBatb cnabyto LMpKynsaumo
BOAbl Yepes TennoobMeHHUK (a He
OTKNIOYATb €€ MNOMHOCThLIO, NPY 3TOM, He
CnuBasi U3 CUCTEM ABuUraTtens), Tak Kak B
3TOM Cryyae BpeaHble BeLLeCTBa, Takne
Kak COeAMHEHNSI aMMOHMS U CEPHUCTBIN
BOAOpPOA, OTBOAATCA 3a npefensl
paguaTopa, a He OTKIaabliBalTCs Ha
€ro BHYTPEHHUX CTEHKaX.

7.10 YCTPONCTBO 3A3EMJIEHUSA
BAJA

B HekoTOopbIX MHAYKUMOHHBIX ABUraTensix, B
4aCTHOCTU, B KOTOPbIX HEOBXOANMO
KOHTPOMMpOBaTb CKOPOCTb MPW NMOMOLLM
npeobpasoBaTtens YacToThl, AN 3a3eMreHus
Bana mucnonb3ytoT WweTky. bnarogaps e, MoxHO
n3bexatb LMPKYNSLMN SNEKTPUYECKOTO TOKa B
noALnMHUKaXx. M3BecTHo, YTO JaHHOe SiBNeHne
HeraTMBHO BNUSIET Ha ux paboTy. LleTtky
yCTaHaBnMBatoT Tak, YTOObI OHa conpukacanack ¢
BanoM, 1 NOAKIIOYAKT K 3a3eMITEHHOMY Kopnycy
asurartens npv nomowm kabens. Yoeanteck B
TOM, YTO LLIETKOAEpKaTenb HaAeXHO YCTaHOBIEH
N NpaBWibHO NOAKMOYEH K KOPMyCy.

PucyHok 7.4: 3azemnsrowas wemka eana

Bo usbexaHvne nospexaeHuns asuratenen so
BpeMS TPaHCMOPTUPOBKU, HA HUX HAHOCUTCS
ObICcTpoBbIChIXatoLWwee Macno. [nga rapaHtum
Hagnexailen paboTbl 3a3eMnNAoLLEN LWETKN, 40
TOro, KaK BKMOYMTb ABUraTesnb, MOBEPXHOCTb
MeXay BarioM U LLIETKOW criefyeT OYNCTUTb OT
Macna, a TaKke oT Kakux-nnbo npumecen nnm
rps3n.

Ha Bcem NpoTshkeHUn aKcnnyaTauum LEeTKU 3a Hewn
HeoOXO4MMO OCYLLECTBIATL MOCTOSAHHOE
HabnogeHne, a Nocne OKOHYaHUs cpoka ee
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CNy>0bl - 3aMeHWUTb Ha HOBYO aHaNorM4Horo
KayecTBa (rpaHynoMeTpUYEecKoro coctasa).

7.11 TEXHUWYECKOE
OBCITYXUBAHUE
noawnMnNHUKOB

7.11.1 MoALlMNHNUKKN Ka4yeHns Ha
cMa3o4yHOM BellecTBe

2

PucyHok 7.5: lModwunHUK ka4eHuUs Ha CMa304YHOM
sewecmese

Pacwugpoeka o603HavyeHul Ha PucyHok 7.5:
1. BxoOHoe omeepcmue 0ns cMasku
2. BbixodHoe omeepcmue 0151 CMa3sKu

7.11.1.1 WUHCTPyKUMM NO cMa3Ke
noALMNHUKA

Bo BpeMsi NOBTOPHON CMasku BTYOK
NOALLNMHUKOB UCMOMb30BaHHbIA CO CMasku
yaansieTcs ¢ Ux AOPOXEK U NOCTynaeT B CIMBHOe
OTBEpPCTUE, U3 KOTOPOro 3aTEM MOMHOCThLIO
yaansietcs. [Mpun aToM, CNMBHOE OTBEPCTUE
NpensaATcTByeT NPOHUKHOBEHMWIO B NMOALLNMHUKM
NbINY 1 OPYrux BpeOHbIX BELLECTB.

CnunBHOE OTBepCTHe Takke 3aliuLiaeT
NOALIMMHMKN OT NOBPEXAEHWIN, CBA3AHHbIX C
nogayen B HUX YPE3MEPHOro KonmyecTea
CMa304HOro BelLecTBa.

CMma3sky pekoMeHayeTcsi IPOBOANUTL Npu

pa60Tal0|.|.|,eM oBuraterne, Tak Kak 3TO rapaHTupyet

BOCCTaHOBIEHME e€e Cros BO BCEX aeMeHTax
MOALUMIMHNKOB.
B Tom cny4ae, ecnu 3To0 HEBO3MOXHO M3-3a
HanMuns BpaLLatoLLMXCA KOMMOHEHTOB B
HenocpeacTBEHHOW BrM30CTH OT CMa304HOrO
annapara (LUKMBOB 1 T.4.), KOTOpble MOryT
npuBeCTV K TpaBMam onepaTtopa,
PYKOBOACTBYMTECH CEAYIOLMM NOPSAKOM
JENCTBUN:
= [pu BbIKMNIOYEHHOM OBUraTene sBegnTe
MOroBMHY HEOOXOAMMOro KONMYecTBa CMas3Kku,
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BKIIOYMTE ABUraTeslb Ha MakCMMarbHyto
CKOpPOCTb U NnoaoXamte 1 MUHYTY;

= BbIknounTe ABUraTens U BBEAUTE OCTaBLUYOCSH
NoJSIOBMHY CMa304HOro BellectBa. BeeneHue
cpasy Bcero oGbema cmasku B BbIKITIOYEHHBbIN
ABUraTesls MOXeT NPUBECTU K NPOHUKHOBEHWIO
€€e YyacTu BHyTpb ABUraTens Yepes BHyTPEeHHUN
YNIOTHUTENb KOJbLia NOALWMMHMKA.

BHUMAHUE

KpaiHe BaXHO nepen BBOAOM CMa3ku
NpoTEPETb NOBEPXHOCTb LUTYLIEPOB BO
n3bexxaHne nonagaHnsa NOCTOPOHHNUX
BELLIECTB U Ipsi3an BO BTYJIKM
NOALLMMHUKOB.

[nsa BBOOa cMasku UCnornb3ynTe
TOMbKO CMa304HbIN LUMPUL, PYYHOrO
yrnpasneHus.

NMPUMEYAHUE

WHdopmaLmsa o BTynkax NogLWnnHUKOB,
KOMNMYecTBe M TUne CMas3o4Horo
BELLIECTBA, a Takke 00 nHTepBanax,
yepes KOTopble X HEODXO0ANMO
cmasblBaTb, YKkadaHa Ha
MOeHTUMUKALMOHHON Tabnuyke Ha
Kopnyce gsuraTtens.

Mepen Tem, Kak Ha4YaTb CMa3Ky,
03HaKOMbTECH C 3TOWN MHpOPMaLNEN.

= VIHTepBarbl, Yepe3 KoTopble He06X0aUMO
OCYLLECTBMATb CMa3Ky, yKa3aHHble Ha
MOEHTUUKALMOHHON Tabnnyke, paccynTaHbl ¢
yyeToM paboyen TemnepaTtypbl NOALLMMHUKA,
paBHom 70°C.

= PyKoBOOCTBYSICb YKa3aHHbIMW HUXe
AnanasoHamu pabounx TemnepaTyp, HanguTe
nonpaBoYHbIA KO3PUUMEHT ANd BalLero
KOHKPETHOro criyyasi 1 onpegenute nHTepsar
CcMasku:
=Paboyas TemnepaTypa Huxe 60°C: 1,59.
=Paboyas Temnepatypa ot 70°C go 80°C: 0,63.
=Pabouas Temnepatypa ot 80°C go 90°C: 0,40.
=Pabouas TemnepaTtypa ot 90°C go 100°C: 0,25
=Paboyas Temnepatypa ot 100°C go 110°C:
0,16.
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7.11.1.2 [opsaok AeucTBUM No
NOBTOPHOM CMa3Ke BTYJOK
NoALWMNNHUKOB

1. CHUMUTE KPbILLKY CO CITMBHOrO OTBEPCTUS;

2.lMpoTpuTe oTBEPCTUE LWITYLIEPA CYXOW
Xrnon4aTtobyMakHOW BETOLLbIO;

3. Mpwu BKNIOYEHHOM POTOPE BBEAUTE CMa304HOE
BELLECTBO MPUX NMOMOLLM CMA304HOrO LnpuLa
PYYHOrO yNpaBneHns 40 TOro MOMEHTA, Kak
CMa3Ka HayHeT BbITeKaTb U3 CIIMBHOMO
OTBEPCTUSA MNOALUUMHMKOB NN A0 TOro, Kak
OyLeT BBEAEHO KONMYECTBO CMA304HOIoO
BELLeCTBA, yka3aHHoe B Tabn. 7.2;

4. He BbIkntovanTe gBuratens 40 TeX Nnop, noka
U3NULLEK CMa3Kn HE BblITEYET Yepea CIIMBHOE
OTBEPCTUE;

5.TpoBepbTe TeMnepaTypy NOSLWMMHUKOB W
ybeauTechb B OTCYTCTBUMN 3HAYMTENBHbIX
N3MEHEHUI MO CPaBHEHMWIO C U3MEPEHHBIMM
paHee 3Ha4YeHUAMM.

6. MomecTuTe KpbILLKY Ha CIMBHOE OTBEPCTUE;

7.11.1.3 Cmaska noALlMNHUKOB C
MCMNONb30BaHNEM NpPYXUHHOIO
MexaHu3ma Ana yaaneHus
CMa304YHOro BelwecTBa

I'Ipvl I'IOBTOpHOIZ cMa3ske nogLunnHnKoB
ncnosib3oBaHHoOe cMma3o4yHoe BeLleCTBO
yaanaeTca npu noMoLwn Nnpy>XMHHOro MexaHmnama,
YCTaHOBJIEHHOIO B KaXXaoM noALUnnHUKE.

MHCTPYKLMM NO cMa3Ke NogLUNHUKa:

1.lMepeq Tem, Kak NPUCTYNUTb K CMaske
NnoALMNHUKA, NPOTPUTE LWITYLEP
Xnon4yaTobyMaXkHOM BETOLLbIO;

2. /13BnekuTe LITOK C NPY>XMHOW AN yaaneHus
NCMNOMb30BaHHOW CMaA3KW, MPOTPUTE MPYXKMHY U
YCTaHOBMWTE Ha NpeXHee MeCTO;

3.Mpu paboTatoLiem ABuratene BeeanTe
KONMMYeCTBO CMa3KM, yKasaHHOe Ha
NOEHTUUKALMOHHON Tabrnyke NOALINMHUKOB,
Npv NOMOLLM CMa304HOro annapara py4Horo
yrnpaBneHus;

4. JlnwHee KONNMYECTBO CMa3sKM BbIMAET Yyepes
HWXKHEe CITMBHOE OTBEPCTUE MOALUUMHMKA U
OCTaHETCS Ha NPYXXUHE;

5. He BbikntovanTe gsuraTtenb 4o TEX NOp, Noka 13
NoALLUUMHUKOB HE BbITEYET BCA NULLHASA CMa3ka;

6.4T00LI 3aTEM ee yaanuTb, U3BMEKNTE NPYXUHY U1
npomonTe nnun npoTpute ee. [laHHyto
npouenypy cnegyet NoBTOPUTbL CTOSMbKO pas,
CKOJTbKO HE0BX0AMMO A1 MOSIHOro yaaneHus
CMa3sKu C MOBEPXHOCTUN NPYXXUHbI;

60 I

7.TMpoBepbTe TeMnepaTypy NOALLNMHMKOB U
y6eanTech B OTCYTCTBUM 3HAYUTENbHbIX
N3MEHEHUIA MO CPaBHEHUIO C M3MEPEHHbIMM
paHee 3Ha4YeHUsSMMU.

7.11.1.4 Twn n KOnNM4YecTBO CMa3Ku

|_|OBTOpHyI'O CMa3Ky noaLwnnHUKOB criegyet
BbIMOJTHATb TOJIbKO CMa304HbIM BellecTBOM,
YKa3aHHbIM Ha Tabnnyke Nx TEXHNYECKMX
XapakTepucTtuk n B NIMCTe TEXHNYECKNX
XapakTepucTuk gsuratens.

BHMMAHUE

WEG He pekomeHAyeT ucnonb3osaTtb
CMa304Hoe BeLLEeCcTBO, OTnMyatoLLeecs
OT yKa3aHHOro B JOKyMeHTaLmu
asuratens.

711.1.5 AnbTepHaTUBHbIE CMa304HbIe
BelwecTBa

B Tom cny4yae, ecnn ncnonb3oBaHne CMa3oqyHOro
BELLECTBA, YKa3aHHOro B AOKYMEHTaLun, He
npeacTaBnAeTCca BO3MOXHbIM, Bbl MOXeTe
BblOpaTb OAWH U3 anbTepHaTMBHbLIX MPOAYKTOB,
npvBedeHHbIX B Tabn. 7.2, HO TOMbKO B TOM
cny4vae, eCnu BbINMOJSHATCA Creayowme yYCnoBus:
1.Y6eguTtecb B TOM, 4TO CKOPOCTb BpaLleHUs
OBUratens He npeBbILaeT JONYCTUMbIE
3Ha4YeHust AN CMa304HbIX BELLLECTB Ans
Ka)kgoro Tvna BTYSOK MNOALIMMHUKOB,
npuBeaeHHbIX Tabn. 7.2;

2. Heob6x04UMO BbIMUCAUTL NEPUOANYHOCTD
CMa3sKu NOALUMNMHMKOB, YMHOXWUB YKa3aHHbIA Ha
Tabnuyke nHTEpBan Ha koadPUUNEHT 13 Tabn.
7.1;

3. CTporo cnegynte MHCTPYKUMK MO 3aMeHe
cmasku nyHkTa "lNopsaok 3aMmeHbl cMaskn'”
HaCTOsLLIEro pyKoBOACTBA.

12116189 - PykoBOACTBO MO YCTAHOBKE, 3KCMyaTauumn n TeEXHUYECKOMY 00CyXMBaHMIO



www.weg.net Wg

Tabn. 7.1: BapuaHmsi u xapakmepucmuku asibmepHamueHbIX CMa30o4HbIX eeuiecme 05151 06opydosaHus,

pa6omaf0meao npu HopMasibHbIX yCI/108UAX

MocTosiHHan
MNpousBopuTenn CmasouHoe BelecTsBo paboyas Koadhdmumenr
Temnepartypa (°C)

Exxon Mobil UNIREX N3 (MbIfio ¢ komnnekcamm nutus) (ot -30 po +150) 0.90
Shell ALVANIA RL3 (nutnesoe MbIso) (ot -30 go +120) 0.85
Petrobras LUBRAX INDUSTRIAL GMA-2 (n1TneBoe MbIfo) (ot 0 go +130) 0.85
Shell STAMINA RL2 (MbIflo Ha OCHOBE AUMOYEBUHbI) (ot -20 po +180) 0.94

SKF LGHP 2 (Mbinio Ha 0CHOBE NONMMMOYEBMHbI) (o1 -40 go +150) 0.94

B Tabn. 7.2 npvBeeHbl TUNbl Hanbonee pacnpoCTpPaHEeHHbIX BTYNOK NOALLUMHUKOB, NCMOMb3yeMblX B
rOPU3OHTarbHbIX ABUraTensx, KONM4ecTBO CMasku 1 NpeaernbHas CKOPoCTb BpalleHus ABuratens, npu
KOTOPOW MOXHO UCMONb30BaTh anbTepHaTMBHbIE CMAa304HbIE BELLLECTBA.

Tabn. 7.2: NpumeHeHue anbmepHamuUeHbIX CMa304YHbIX 8eulecms

Kon-Bo cmasku

Makc. ckopocTb BpalleHus Ans cmasku [06/MyH]
FopusoHTanbHbIe ABUraTtenu®

Brynka noawnnHmka (r) Stamina Unirex Alvania Lubra?(
RL2 LGHP 2 N3 RL3 Industrial
GMA-2
6220 30 3000 3000 1800 1800 1800
6232 70 1800 1800 1500 1200 1200
6236 85 1500 1500 1200 1200 1200
6240 105 1200 1200 1200 1000 1000
6248 160 1200 1200 1500 900 900
6252 190 1000 1000 900 900 900
6315 30 3000 3000 3000 1800 1800
6316 35 3000 3000 1800 1800 1800
6317 40 3000 3000 1800 1800 1800
6319 45 1800 1800 1800 1800 1800
6320 50 1800 1800 1800 1800 1800
6322 60 1800 1800 1800 1500 1500
6324 75 1800 1800 1800 1500 1500
6326 85 1800 1800 1500 1500 1500
6328 95 1800 1800 1500 1200 1200
6330 105 1500 1500 1500 1200 1200
NU 232 70 1500 1500 1200 1200 1200
NU 236 85 1500 1500 1200 1000 1000
NU 238 95 1200 1200 1200 1000 1000
NU 240 105 1200 1200 1000 900 900
NU 248 160 1000 1000 900 750 750
NU 252 195 1000 1000 750 750 750
NU 322 60 1800 1800 1800 1500 1500
NU 324 75 1800 1800 1500 1200 1200
NU 326 85 1800 1800 1500 1200 1200
NU 328 95 1500 1500 1200 1200 1200
NU 330 105 1500 1500 1200 1000 1000
NU 336 145 1200 1200 1000 900 900

*[1na nony4yeHus 3HavYeHuUU Or1sl eepmukarnbHbix 0gueamernel, obpamumecsk 3a KoHcynbmauuel 8 WEG
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7.11.1.6 TlNMopsAAoK 3aMeHbl CMa3Ku

NMPUMEYYAHUE
Onsa 3ameHbl cma3kn POLYREX EM103 ogHum u3 Mpn BO3HMKHOBEHMST HEOHXOAMMOCTY B
anbTepPHATMBHbLIX CMa304HbIX BELLECTB 3amMeHe CMa304HOro BellecTBa
Heo6Xxo04MMO OTKPbITb MOALLUMMHUKA U NMOSTHOCTBIO MOBILITH SHC 100 gnsa pabotbl npu
yOanvTb UCMONb3yeMyo CMa3sKy C nocreaytoLLen HU3KUX TeMnepaTypax anbTepPHATUBHbIM
3aNMBKOW B NMOALUMMHUK HOBOIO NpoayKTa. cpencTteoMm, obpatuTech 3a
B ToM criyvae, ecnv OTKpbITb NOALWUMHUKA He koHcynbTauven 8 WEG.

npencraBnAaeTcsAa BO3MOXHbIM, NMOJTHOCTbHO

ocBoboaunTe ero oT UCMONb3yEMON CMa3ku 1
3aneTe HOBYIO NyTEM €€ BBEAEHMWs 4O TeX MNop, BHUMAHUE
noka cMaska He Ha4yHeT NosIBNATbLCA Ha AHe
BbIXOAHOIO ALLUKa (Bce 9TO cnenyeT BbINONMHATb
npu paboTatowem gsuratene).

Onsa 3amenbl cma3kn STABURAGS N12MF
OOHWUM M3 anbTePHATMBHbLIX CMa304HbIX BELLECTB
OTKPOWMTE NOALUUMHMKA M NOMHOCTLIO yAanuTe
NCnonb3yemMyto cMa3sKy C NocrneayroLen 3annBkom
B MOALLMMHMK HOBOIO NPOAyKTa.

1. OTKpOWTE NOALLUMMHUK U BBEOUTE
Yyepes LUTyLEep HOBOE CMa30yHoe
BELLIECTBO OJ1 3aMEHbI YKe
MCMosb3yemMoro, KOTOpoe HaxoauTcs B
Tpybe nogaym cmMasku, U CMaxbTe
HOBbLIM NMPOOYKTOM BTYJIKY
NOALUNMHMKA, €ro BHYTPEHHEE U
BHELLHEeE KorbLa Takum obpasom,
YTOObI 6GbINKM 3anonHeHbl 3/4

BHUMAHUE npocTpaHcTBa. Y OBOWHbIX
NoALLMMHMKOB (Cdrepuyeckasn BTyrka +
PONVKOBbIN MNOALUMIMHUK) Takke
3anonHsaT 3/4 cBobogHoro
MPOCTPaHCTBa MEXAY ABYMSI
NPOMEXYTOYHBIMU KOSbLaMW.

2. Hu B koem cnyyae He npoTupante
BTYJIKU NOALUMMHUKOB
XnonyaTobymMa)kHOI BETOLLLIO, TaK Kak
OT HEE MOTYT OTAENATLCS KYCOYKN U
HUTKW.

3. BaxHo npoBoanTb cMasky
Hagnexawm obpasom, T.e. 3anvMeaTb
TpebyeMbli 06beM CMa30yHOro
BeLLEeCTBa, MOCKOSbKY Kak HeOCTaToK,
TaK 1 U3BbITOK CMa3Kn HEraTMBHO
BMMSET Ha paboyne xapakTepucTuku

7.11.1.7 Cma3ou4Hble BewecTBa AnA BTYIIOK MOALLMMHMKOB.

pa6oThbl NPY HU3KNX 4. Misanuniuek cMaso4HOro BeLecTsa

NPUBOAMT K MOBbILLEHWIO

TemnepaTtypbl n3-3a 60MbLIMX

3Ha4YeHMWI CONPOTUBIEHNS,

B cBs3M ¢ TeM, YTO cma3ska
STABURAGS N12MF He nmeet
COBMECTUMBbIX C HEW aHanoros, [0 ee
MOMHOrO yAaneHus U3 NnogLnnHUKOB
3anuBaTb HOBbLIV NPOAYKT HENb3S.
Kpome Toro, B 9TOM crniydae Takke
Hemnb3s 3anMBaTb HOBYHO CMasky C
Lienblo CrnTb YXKe UCMOosb3yemyro. ITo
obbACHAETCA TeM, YTO JaHHbIN cnocob
He Mo3BOJISieT NOSIHOCTLIO YAANUTb
CcTapoe CMa304yHoe BELLECTBO, YTO
NPYBOAUT K CMELLEHNIO ABYX NPOAYKTOB
1 B JanbHENLLIEM MOXET ABMNATbCA
NPUYMHON NOBPEXAEHUS NOALLMMHNKOB.

TeMnepartypax

Tabn. 7.3: Cma3o04Hoe gewecmeso 05151 pabomsi npu

HU3KUX memrnepamypax BO3HMKaAKOLLKNX B pe3ylibTate
MocTonnnan nepeMeLLEeHNI BPaLLAOLLIMXCS YacTen,
Mpoussog| CmasouHoe pabouasa | MpumeH a TaKke, 4acTo, U3-3a 0bpasyoLLmxcs
uTenb BelWecTBO | Temnepatypa  eHue BOJSIH CMa304HOro BELLLECTBA, KOTOPOE,
(°C) B peaysibTaTe, NOSIHOCTLI0 TepsieT
MOBILITH SHC CBOW OCHOBHbIE CBOWCTBA.
100
Exxc?n Koxigizw (o7 -50 Ao Tgll:lnsn?;a
Mobil T +150) Typa NMPUMEYAHUE
CUHTETUHECKAM WEG He HeceT OTBETCTBEHHOCTb 3a
macrom) 3aMeHy cMasku, a Takke 3a ylepb B

pesnbTaTe Takon 3aMeHON.
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BHMMAHUE

MpooyKTel 4nisi CMa3kuK, B OCHOBE
KOTOpPbIX NexaT pasHble BeLLecTBa,
CMeLLMBaTh Henb3s.

Mpumep: Cmasky Ha NUTUEBOW OCHOBE
Henb3s cMeLLnBaTh C NPoayKTamMu Ha
OCHOBE HaTpusi UNK KanbLns.

7.11.1.8 CoBMeCTMMOCTb CMa30YHble
BellecTB

CoBMECTUMOCTb pasnnyYHbIX BUAOB CMa304HbIX
BELLECTB B HEKOTOPbIX Cry4Yasix MOXeT CTaTb
cepbesHon npobnemon. CmasouyHble BeLLeCTBa
CUYMTAKOTCH COBMECTMMbIMU, ECIIN XapPaKTEPUCTUKN
MX CMECHU fiexart B JuanasoHe XapakTepucTuk
Ka)Kgoro 13 Hux.

Kak npaBuno, coBMecTmbl CMasku, B OCHOBE
KOTOPbIX NEXUT OAMH W TOT Xe TUM Mbifa, HO B
3aBMCMMOCTM OT TOrO, B KaKnx MPOMNopLUsIX OHK
ObINM cMeLlaHbl, MOXXET BO3HUKHYTb U
HECOBMECTUMOCTb. Takvm obpasom, He
pekomMeHdyeTCsa CMeLlmnBaTb pasnuyHble TUMbl
cmasku 6e3 nonyyeHuns npeaBapuTenbHON
KOHCynbTauum noctaBwmka unm WEG.
HexkoTopeble 3aryctutenu n Xvakme Hocutenu
Henb3s cMeLlnBaTh Mexay cOOOon, Tak Kak B
pes3ynbTaTe Henb3s NoNyYnTb OAHOPOAHYIO
cMmecb. B aTom cny4ae cywecTtByeT BEPOATHOCTb
3aTBepAeHUs unn, HaobopoT, pasmMsaryeHns
CMa304HOro BELLECTBA, UM CHUXKEHMWS TOYKM
pPOCbI NOfy4YEHHON CMECH.

7.11.1.9 [OemMoHTax / MOHTaX
noAwunnHUKa

08

09

PucyHok 7.6: Jemarnu noGwurnHuKa Ka4eHusi Ha
CMa304yHOM seljecmse

www.weg.net Eg

Pacwugpoeka o603HayeHuli Ha PucyHok 7.6:
KonbLo BHYTpeHHel dukcaumm

Benbin detp

BuHT doukcaumm konew

BUWHT dmkcaummn guckos

KonbLo HapyxXHoM dmkcalmm
JTaBUpMHTHOE YNNOTHUTENBHOE KOMbLIO
BUHT domkcauunmn ueHTpudyrm
LleHTpudpyra ans cmaskm

9. BbIXogHOM AWMK ANS CMa3Ku

10. BTynka nogwwmnHuka

11. WTyuep ansa cmasku

12. YcTpowcTBO TEMNOBOW 3aLMThI

13. BHewHuMN nepekpbiBaOLLNA ANCK

©®NOOOA WD~

MNepea TeM, Kak Ha4aTb 4eMOHTaxX:

= CHMMUTE BCE MPOMEXYTOUHbIE TPYObI C
BXOOHOTO W BbIXOAHOIO OTBEPCTUI ANSA CMa3Ku;

= OYNCTUTE BHELLUHIO NMOBEPXHOCTb NOALIMMHMKA
OT MbINN U TPA3K;

= CHMMMUTE 3a3eMIISOLLYI0 WETKY (NpY Hanu4mm);

= CHUMWUTE JaTyMKM TemnepaTypbl NOALIUMHMKE.
Bo nsbexaHue noBpexaeHust BTYIKH,
yCcTaHOBWTE OMNopy And Bana.

demMoHTax

[enctBynte 0CTOPOXHO, YTOOLI HE NOBPEaUTL

ccepbl, pONMKM U NOBEPXHOCTM BTYIKU U Bana.

Mpu gemoHTaxxe NOALIMMHUKA PYKOBOACTBYWTECH

NpeacTaBNEHHbIMU HUXKE MHCTPYKLUSIMU.

Pa3obpaHHble aneMeHThbl U3aenust IoMecTuTe Ha

XpaHeHue B 6e3onacHoe 1 YNCTOe MECTO:

1. WN3BneknTe BUHTHI (4), NPy NOMOLLU KOTOPbIX
Kpenutcs nepekpbiBatoLni gmck (13);

2. W3BnekuTte NabupuHTHOE YNINOTHUTENbHOE
KonbLo (6);

3. WsBnekute BUHT (3) u3 koney cdukcaumm (1 un

3);

M3BnekuTe konbLo Hapy»xHon ukcaumm (5);

M3Bnekute BUHT (7), Npy NOMOLLM KOTOPOro

KpenuTcs ueHTpudyra ana cmasku (8);

CHumuTe UeHTpudyry ang cmasku (8);

CHMMUTE NepeHIo KPbILLKY;

U3enekute BTynky (10);

Mpy HEOBXOANMOCTU U3BMEKUTE KOMbLIO

BHyTpeHHen cukcauun (1);

o &

© ® N

MoHTax

= OunCTMTE NOALUMMHUKN OT NbISIN U FPS3N 1
ocmMoTpuTe pasobpaHHbIe YacTu U BHYTPEHHWe
MOBEPXHOCTU Konew durKcaumu;

= Y6eauTtecb B TOM, YTO MOBEPXHOCTU BTYSIOK,
BarioB U konew, omkcaumn abCcontoTHO rmaakue;

= 3anonHuTe % BHYTPEHHEro pesepByapa Konew
HapYy>XHON 1 BHYTPEHHeN unkcaumm
pekoMeHOyeMbIM CMa304HbIM BELLECTBOM
(PvcyHOK 7.7) n cMaxbTe BTYNKY AOCTaTOYHbIM
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KONMYeCTBOM CMa3ku nepea TeMm, Kak

YyCTaHOBWTb €€ BHYTPb MOALUMIMHUKE;

Mepen Tem, Kak yCTaHOBWUTbL NOALUMMHMK Ha

Bane, HarpeunTe ero o temnepatypbl oT 50°C

go 100°C;

= [NogpoBHast HCTPYKLMS MO MOHTaXy
noALwnnHMKa NpeacTasrneHa B NyHKTe,
NOCBSALLLEHHOM AEeMOHTaxy (cneagyvte ein B
obpaTHOM nopsgke).

PucyHok 7.7: Konbuyo HapyxHol ¢hukcayuu
nodwurnHuka

3ameHa BTYJOK NOALMNHUKOB

[eMoHTax BTYNOK AOMMKEH BbINOMHATLCS
UCKIHOYUTENBHO NpY NOMOLLY COOTBETCTBYHOLLErO
WHCTPYMEHTAa (CbEMHUKOB MOALLMMNHUKA).

Kptoukm cbeMHuka Heobxoaumo 3auenuThb 3a
DOKOBYIO MOBEPXHOCTb BHYTPEHHETO KOMbLA,
KoTopoe TpebyeTcsa nssnedb, Unn 3a
npunerawLLyo K HeMy geTtarb.

PucyHok 7.8: Ycmpoticmeo dnisi uzenedyeHue emyrku
nodwurnHuka

7.11.2 MNMoAlWUNHUKM KaYyeHns Ha
MaLlMHHOM Macne

PucyHok 7.9: [NodwunHuK ka4eHust Ha MaluHHOM
macrne

Pacwudgpoeka o603Ha4eHuli Ha PucyHok 7.9:
1. BxogHoe oTBepcTMe AN macna

2. HavkaTop ypoBHS Macna

3. BbixogHoe oTBepcTue Ans macna

7.11.2.1 WHCTpyKUMM NO cMa3Ke
noALwwnnNHUKa

YpaneHue mawimMHHOro macna: B Tom cnyyae,
€Cnv B NoLINNHMKE HeO6X0AMMO 3aMEHUTb
Macrno, CHUMUTE KPbILLKY C BbIXOQHOIO OTBEPCTUS
ansa macna (3) u NofHoOCTBIo crienTe
HaxogsLeecs BHyTpU Macno.

3anueka HOBOro MalUMHHOro Macna B

NoALUNNHUK:

= 3aKkpounTe KPbILLIKOW BbIXOAHOE OTBEPCTUE ANd
macna (3)

= CHUMUTE KPBILKY C BXOOHOrO OTBEPCTUA AN
macna vnu ounstp (1);

= 3anenTte yKasaHHbIA TMN Macna go
COOTBETCTBYIOLLEIO YPOBHS HA MHAMKATOpE
YPOBHSsI Macna;

NMPUMEYAHUA

1. Bce Hencnonb3yemMble pesbboBble
OTBEPCTUS AOSIKHbI ObITb 3aKPbITHI
npv NOMOLLM 3arfyLUeKk U Tak xe,
Kak 1 MecTa Ucnonb3yembix
COoeaVHEHWN, He AOIMKHbl UMETb
yTeyek;

2. HyxHbI ypoBeHb macna
JocturaeTcd Torga, korga oH
OCTaHaBnuBaeTCs POBHO
nocepeguHe nHgukaTopa.

3. Manuwek macna He NpuMBOauT K
NOBPEXOEHUIO NOALLUMMHMKA,
0[HaKo, B 3TOM Criy4ae MoxeT
BO3HMKHYTb yTeuka macna us
YNNoTHeHUN Bana;

4.Hwn B kOeMm criyyae Henb3s
ncnonb3oBaTb UMW CMELUMBATb
rmapasnuyeckoe mMacno ¢
MaLUMHHBIM MACIOM NOALUMMHUKOB.

7.11.2.2 Twnbl macna

WHpopmauma o Tmne n konn4ectse MallMHHOIo
Macna yka3aHa Ha Tabnuyke xapakTepucTuK,
MPUKPENIIEHHON K KOprycy ABuratens.
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7.11.2.3 3ameHa macna

3ameHy Macna nogLwuunHmka HeobxogmMmo
OCyLLEeCTBIIATbL B COOTBETCTBUX C AaHHbIMU
npuBeAEHHON HWXKe Tabnuupl, n 06s13aTENBHO
yuuTbiBasi ero paboyyto Temnepartypy:

Hwxke 75°C = 20 000 yacos
OT1750080°C = 16 000 vyacos
OT180 oo 85°C = 12000 yacos
OT1850090°C = 8000 yacoB
0190 00 95°C = 6 000 4acos
OT195 0o 100°C = 4 000 4acos

Cpok cry>x6bl NOALIMMHMKOB 3aBUCUT OT YCIOBUMA

€ro JKcnyaraumm, ycnoBui akcnnyaTaumm

ABuraTens, a Takke OT TEXHUYECKOro

obcnyxmBaHus.

Heobxoanmo pykoBOACTBOBATLCS CneayoLnuMm

pekoMeHaaLnsaAMm:

= [1na npaBunbHOM paboTbl NOALIMMHUKOB
BbIOpaHHOE ANst HUX Macrio AOMKHO UMETb
HY>KHYIO CTeneHb BA3KOCTU. PekomeHaoBaHHbIE
WEG npoayKTbl NONTHOCTbIO COOTBETCTBYIOT
BCEM TpeboBaHNAM;

= HepoctaTok Macna B MOALWMMHUKE MOXET
NPUBECTU K €ro NOBPEXAEHMIO;

= MuHUMarnbHbLIN JONYCTUMbIA YPOBEHL Macna
JocTuraeTcs Torga, Korga ero MoxHo yBuaeTb
BHM3Y MHAMKaTOpa yPOBHA Macna (npw
BbIKIMIOYEHHOM ABuraTene).

BHMMAHUE

YpoBeHb Macna HeobxoaMmo
NpoBepsAThb eXEeOHEBHO, NPY 3TOM, OH
He OOoMKEeH onycKaTbCs HUXe
cepeaviHbl UHAMKaTopa YPOBHS.

7.11.2.4 3kcnnyartauus NOALWUNHUKOB

Bo Bpems 3anycka cuctembl U B NepBbie
HECKONbKO 4YacoB ee paboTbl Heob6xoanumo
BHMMaTesIbHO HabnwaaTb 3a paboton
NOALMNHUKOB.

Mepen BkNtoveHeM asuraTens ybegurech B TOM,

yTO:

= lVlcnonb3yemoe Macrno COOTBETCTBYET
YyKa3aHHOMY B NINCTE TEXHUYECKMX
XapaKTEPUCTUK,;

= XapakTepuCTMKM CMa30o4HOro matepuana
COOTBETCTBYIOT TpebyembiM;

= YpoBeHb Macna Haxogutcs Ha Tpebyemom
YPOBHE;

= Temnepatypbl cpabaTbiBaHWsi CUrHaANM3aLmm n
aBapUNHOIo OTKIIOYEHNS A58 NOALUMMHMKA
3ajaHbl;
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Bo Bpemsi nepBoi NonbITKM 3anycka obpaliante
0coboe BHUMaHWe Ha BO3MOXHble BUbpaLuuu nnm
wymbl. Ecnu Bbl 3ameTunu Bo Bpemsi paboTbl
NOALUMMHUKA NOCTOPOHHME LLYMbI, UNN €CIN YTO-
nnbo NpenaTCTBYET €ro BpaLleHUo, HEMEANEHHO
BbIKIMKO4YNUTE ABUraTesb,

JNnLwb No NPOLLECTBUN HECKOSNBKMX YacoB C
MOMEHTa BKIIOYEHMS ABUraTenNs Temneparypa
MOALUMIMHUKOB CTabunManpyeTcst U CTaHOBUTCS
paBHOW 3HAYEHWIO U3 YKa3aHHOTO Bbllle
ananasoHa; B cnyyae pe3koro noBbILLEHNS
TemnepaTypbl ABUratens Heobxoanmo
BbIKIMIOYNTb, @ 3aTEM BbIMONTHUTL MPOBEPKY
NOALUMMHUKOB U A4aT4YMKOB TEMNepaTypbl.

Mocne Toro, Kak TemnepaTtypa NoALUNMHUKOB
CTaHeT paBHOM paboyeMy 3Ha4YeHuto, ybegmtech
B OTCYTCTBMM yTeYek Macna us-nop, sarnyLiek, us
MECT COeJMHEHUI U 13 KOHLLa Bana.

7.11.2.5 [deMOHTaX N MOHTaX
NoALWUNHUKOB
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PucyHok 7.10: [Jlemanu nodwurnHuka Kka4eHusi Ha
MaWwUuHHOM macre

Pacwugpoeka o603Haq4eHull Ha PucyHok 7.10:
HapyxHbil pe3epsyap 0nsi macna;
BHympeHHul pesepgyap 0nisi macna;

Konbyo HapyxHoU ¢hukcayuu
LleHmpucbyaa dnsi macna;

BuHm;

Konbyo eHympeHHel gukcayuu;

Bmynka nodwunHuka;

JlabupuHmHoe yrninomHumesnsHoe Korbyo;
BuHm;

. OmdywuHa;

. Bunm ¢bukcayuu HapyxHo20 pe3epsyapa;

. BUHm ¢bukcayuu eHympeHHe20 pe3epsyapa;

. BuHm ¢bukcayuu KpbiwKu;

. Bawumnas Kpblwka nodwWurnHuKa.
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Mpu AgeMoOHTaXxxe NoALWMUNHUKA

PyKOBOACTBYMTECH NPeAcTaBleHHbIMU HUXe

MHCTPYKLUAMM:

Mepepn TeM, Kak Ha4YaTb AEeMOHTaX:

= OuncTUTE NOBEPXHOCTb MOALIMMHMKA OT rpsiaun
W NbInu;

= CnenTe BCe HaxoasLleecs B NOALIMMHUKE
macno;

= CHumuTe gatumkn Temnepatypsbl (10)
MOALUMMHUKA;

= CHUMUTE 3a3eMNSAOLLYI0 LWeTKY (Mpy Hanmuum);

= YCcTaHoBWTE Ha Ban onopy, 4Tobbl OHa
nogaepxuBarna poTop BO BpeMS AEMOHTaxa.

JdeMoHTax nogwunnHuka
[encteynte oCTOPOXKHO, YTOOLI HE NOBPEaUTL
cdepbl, PONMKN 1 NOBEPXHOCTW BTYNKM 1 Bana.

Mpu gemMoHTaxe NOALUMMHUKA PYKOBOACTBYWATECH

npeacTaBneHHbIMU HUXE UHCTPYKUMSMU.

PasobpaHHble anemMeHThbl u3genus noMmecTuTe Ha

XpaHeHune B 6e30nacHoe 1 YNCTOe MECTO:

1. WsBneknte BUHT (9), MpM NOMOLLN KOTOPOrO
KpenuTcs nabupuHTHOE YyNNOTHUTENbHOE
Konbuo (8);

2. W3Bnekute nabuvpuHTHOE YNNOTHUTENbBHOE
Konbuo (8);

3. WsBnekute BUHTLI (11), Npy NOMOLLM KOTOPbIX

KpenuTcs 3allMTHas KpblLKa NOALWMNHMKA
(14);

4. CHMMUTE 3aLUTHYIO KpbILKY (14);

5. WNaeBnekuTe BUHTLI (5), Npy NOMOLLM KOTOPbIX
Kpenutcs LeHTpudpyra ana macna (4), u
3aTeM CHUMUTE €e€;

6. WsBnekute BUHTLI (11) 13 KOnbLia HAPY>XHON
dukcaumm (3);

7. WsBnekuTe konbLo HapyxHon cpukcauum (3);

OTtkpyTuTE BUHTBI (12 1 13);

9. W3BnekuTe Hapy>XHbIN pesepByap Ans Macna
(1);

10. M3Bnekute BTYNKY (7);

11. Ecnn Heo6xo4MM NOMHbLIN 4EMOHTaX
NOALUMMHUKE, CHUMUTE KOMbLO BHYTPEHHEN
dukcaumm (5) n BHYTpEHHWI pe3epByap ANs
mMacna (2);

®

MoHTax nogwnnHukKa

OuncTnTe OT rpPsI3v U NbINKN BTYNKY NOALUUMHUKAE,

pes3epByapbl 41 Macna 1 NpoBepbTe BCe AeTanm

Ha Hanuyme NOBPEXAEHUN.

= Yb6eauTecb B TOM, YTO KOHTaKTHbIE
MOBEPXHOCTM BTYSIKN aBCOMOTHO rNaakue un He
NUMEIOT LilapanuH Uiy cneoB pXKaB4uHbl;

= [lepepn TeMm, KaKk yCTaHOBUTb BTYIIKY
NOALUMMHUKA Ha Bane, HarpenTe ero o
TemnepaTtypsbl oT 50 go 100°C.

= [MoapoGHasn MHCTPYKUUSI MO MOHTaXyY
NOALUMMHMKA NpeacTaBneHa B NyHKTe,
MOCBSILLLEHHOM OEMOHTaXYy (CreaymnTe e B
obpaTHOM nopsake).

BHMMAHUE

ypOBeHb Macrna Heobxoanmo
NpPOBEPATb eXeagHEBHO, Npn 3TOM, OH
He OOJDKEeH OnyCcKaTtbCA HUXe
cepeanHbl MHOUKaTopa YPOBHA.

7.11.3 MoALWUNHUKN CKONbXeHnA
7.11.3.1 WUHcdopmauumsa o noawmnnHUKax

OcHOBHbIEe cBeleHWs, Takne Kak TUIM, Konm4ecTBo
N pacxod mMacna, ykasaHbl Ha
NMAEHTUUKALMOHHOM Tabnuyke noaLLMNHUKOB U
OOIMKHbI 6e3yKopn3HEeHHO cobniogaTbes BO
n3bexaHune nx Neperpesa n NOBPEXOEHUS.
YcTaHoBKa rmapaBriMyecko CUCTeMBI (4ns
NOALLMMHUKOB CO CMa3KOM Nog AaBfEHNEM) U
3alMBKa Macriia B nogwnnHKn asuraTtend sBXxoguTt
B 00593aHHOCTW NMonb3oBaTens.

7.11.3.2 YcTtaHOBKa 1 3KcnnyaTtauus
NnoALNNHUKOB

[nsa nonyyeHna nHpopmaumm o getansix,
WHCTPYKUUIN MO MOHTaXy, AEMOHTaXY U
TEXHUYECKOMY ODCNY>XMBaHMIO CM. PYKOBOACTBO
Mo YCTaHOBKE W 3KCMnIyaTaLmm NogLNMHUKOB.

7.11.3.3 BopgHasi cuctema oxnaxgeHus

MoALWNNHUKN CKOMBbXEHUSA C BOOHOW CUCTEMON
oxnaxaeHus obopyaoBaHbl 3MEEBUKOM,
YCTaHOBIEHHbIM B pe3epByape ¢ BOOOMN.

[ns obecneyeHnsa Hagnexallero oxnaxaeHus
apuratens Temnepartypa UMpKynnpyroLLen Boabl
He JOoJMKHa MpeBbIWAaTb TeMnepaTtypy
oKpyXatoLen cpefbl.

[aBneHne Boabl AOMKHO ObITb paBHbIM 0,1 Bap, a
ee pacxog - 0,7 n/c. pH gorxkeH 6bITb
HEeWTpanbHbIM.

NMPUMEYAHUE

Hwu B Koem Cchny4yae Henb3da gonyckaTtb
YTEYKN BOAbl BHYTPb pe3epByapa C
MacCJ10M, TaK KakK 3TO HeratmuBHo
BINSIET Ha €ro CBOWCTBA.
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7.11.3.4 3ameHa macna

CamocmMasbiBaloLwmecs NoaWUNHUKK
3ameHy Macna nogLunnHmka Heo6xoammo
OCYLLECTBNATb B COOTBETCTBMU C AAHHLIMU
npuBeaeHHoW Hke Tabnuubl, 1 oba3aTensHO
yunTbiBas ero pabouyto Temnepartypy:

Hwxke 75°C = 20 000 yacos
OT75 00 80°C = 16 000 yacos
OT180 go 85°C = 12000 yacos
OT18503090°C = 8000 4acos
0190 10 95°C = 6000 4acos
OT1 95 0o 100°C = 4 000 yacos

MogWwWWnHUKM C LMpKynsiuMen macna
(BHeLwwHen)

3amMeHa macna B NoALMMHMKAaX OOMKHA
BbINONHATLCA Yepes kaxable 20 000 yacos
paboTbl UK NPU U3MEHEHNN UX CBOWCTB.
BsizkocTb u pH Macna HeobxoaMMo perynsipHo
npoBepsTh.
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Macrna gofikHa COOTBETCTBOBATb
pabouen Temnepartype
noAaLwmnHukoB. [laHHoe ycrnosue
cnegyet cobnogaTtb Npy 3aMeHe
Macna v Bo BpeMS perynspHoro
TEXHUYECKOro 0OCNYXMBaAHUA.

= Hu B kOEM cny4ae He ucnonb3ynTe
rmgpaBnmnyeckoe Macro Ans cMasku
NoALNNHUKOB N HE CMELLIMBAIATE ero
C MaLUUHHBIM.

= HepgocTtatok macna B NoALMNHUKE
(kak B criyqae HenomHoro
3anosiHeHus, Tak u B pesyrnbTaTe
OTCYTCTBUS Hagnexallero KOHTpors
3a YPOBHEM) MOXET NPUBECTU K
NOBpEXAEHMIO ero BKnaplwen.

* MuUHUManbHbIA AOMNYCTUMBIN
YPOBEHb Macna gocturaercst Toraa,
KOrfa ero MOXHo yBMAETb BHU3Y
MHOMKaTopa ypoBHSA Macna (npu
BbIKIMIOYEHHOM ABUraTene).

NMPUMEYAHUE

YpoBeHb Macna HeobxoamMmo
NPoOBEPATb eXeJHEeBHO, NP 3TOM, OH
He OOJKEeH ONyCKaTbCA HUMXe
cepeauHbl MHOUKaTopa YpOoBHS.

= B nogwwunHuku HeobxoanMmo 3anueaTtb TOfbKO
pekoMeHAyemMoe Macno B COOTBETCTBUN C
o6bemMoM ero pacxoaa, ykasaHHbIM B niucte
TEXHUYECKNX XapaKTEePUCTUK.

= Bce Hencnonb3yemble pe3bboBble OTBEPCTUS
OOMKHbI BbITb 3aKPbIThI NPY NOMOLLU 3arnyLiek
N Tak Xe, Kak U MecTa UCMonb3yeMblX
COeOUHEHUN, He OOIMKHbI UMETb yTeuek.

= HyxXHbI ypOBEHb Macna gocturaeTcs Toraa,
KorAa OH OCTaHaBMMBaeTCs POBHO nocepeanHe
nHamkaTopa. Msnuwek macna He NpuBoauT K
MOBPEXAEHWUIO NOALLUMMHMKA, OOAHAKO, B 3TOM
cryyae MOXeT BO3HUKHYTb yTeyka Macra u3
YNnoTHEHUI Bana;

BHMMAHUE

OT 3hPEeKTMBHOCTU KOHTPONSA CMa3KM
NOALUNMHUKOB HanpsiMyto 3aBUCUT CPOK
nx cnyxobl n 6ecnepeboriHas paboTta
asuratens. B cBasu ¢ aTum,
HaCTOATENbHO PEKOMEHAYETCS
PYyKOBOACTBOBATLCS CNeAyoLWMMm
pekoMeHaaunsiMu:

= BsskocTb BbIGpPaHHOroO MalLIMHHOTO

7.11.3.5 YnnoTtHeHuda

Bo Bpemst TexHu4eckoro obcnyxmeaHus
NOALUMMHUKOB (MPY MX MOBTOPHOM pPerynmpoBKe)
OBe MonoBUHbI NaBMPUHTHOMO YNNOTHUTENBHOMO
KonbLa HeobxoaMmMo 06beaMHUTDL MPU NOMOLLIN
NPY>XWHHOTO KOsbLia.

Mopsaok 0encTBMIM TakoB: NPYXXMHY BCTaBMSAOT B
yrnyoneHue Konbua Takum o6pasom, YToObl
CTOMOPHbIN LWTUET NOMAHOCTLIO BOLLEN B
crneynaneHoO NpegHa3HaYeHHyo As Hero
BbIEMKY, PacrnofioXXeHHYI0 B BEPXHEN 4acTu
Kopnyca. HenpaBunbHasi ycTaHOBKa MPY>KUHbI
NPUBOAUT K MOBPEXAEHUIO YNIOTHEHUS.

Mepen Tem, kak NPUCTYNUTb K YCTAHOBKE
YANOTHEHUN, TLWATEeNbHO NPOTPUTE KOHTaKTHbIE
MOBEPXHOCTM KOMbLA U €ro BbIEMKU OT rPA3M U
MbISIN N HAHECUTE Ha YNIOTHEHWS
HesaTBepgeBatoLLee NokpbiTue. CnueHble
OTBEPCTUSA, PACTIONIOXKEHHbIE B HUXKHEN YacTu
KonbLa, AOMMKHbI NoaaepXKMBaTbCA B YACTOM
COCTOSIHMM U HE UMETb B HEMOCPELACTBEHHOMN
GrIM30CTU HUKaKNX NPensiTCTBUMI. YCTaHOBUTE
MOMNOBMHY YNMNOTHUTENbHOrO KoMbLa, MOMeCcT1B
€€ Ha HWXKHIOK YacTb Bana v cnerka HagasuB Ha
Hee.
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7.11.3.6 3kcnnyatauus NOALWMNHUKOB
CKONbXeHus

OkcnnyaTtauust gsuratenen, o6opyaoBaHHbIX
NOALUMMHUKAMU CKOSNBXEHUS], aHanornyHa
aKcnnyaTauum asuratenen ¢ NoALWNNHUKAMM
KayeHwus1.

Bo Bpemsi 3anycka agsuratens u B nepeble
HECKOJbKO 4YacoB ero paboTbl HE06X0AMMO
BHMMAaTENbHO HabnogaTth 3a paboTon
MOALLMIMHUKOB.

Mepepn BkNOYeHMeM aBuratens yéegurtechb B

TOM, 4TO:

= llcnonb3yemoe Macno CooTBETCTBYET
yKa3aHHOMY B FIUCTE TEXHUYECKMX
XapaKTepUCTUK;

= XapaKTepuCTUKM CMa3o4HOro matepuana
COOTBETCTBYIOT TpebyeMbIM;

= YpoBeHb Macrna Haxoamutcs Ha Tpebyemom
YPOBHE;

" TeMHepaTypbl Cpa6aTbIBaHMFI CuUrHanmsaumm n

aBapUIRHOro OTKIMIOYEHNUS AN NOALWUMNHMKA
3agaHbl;

Bo Bpems nepBoli NonbITKX 3anycka obpaliarite

ocoboe BHUMaHWE Ha BO3MOXHble B|/|6pau,v||/| nnn

LUYMBbI; Ecnu Bbl 3ameTnnu Bo BpemA pa60TbI

nogLwmnnHMKa noCTopoHHUE LWyMbl, UK eCrin YTo-
nn6o npenAaTcTByeT ero ABM>XeHuto, HemegrneHHo

BbIKIIOYMTE ABUraTeslb U ycTpaHuTe
HENCNPaBHOCTb;

JIMWb No NPOLUIECTBMIN HECKONBKMUX YacoB C
MOMEHTa BKITOUYEHUS ABUraTens temneparypa
NOALUMMHUKOB CTabunm3npyeTcst U CTaHOBUTCS
paBHOVI 3Ha4YeHUIo N3 yKa3aHHOro Bblille
aunanasoHa; B cnyyae pe3koro noBbILLEHNS
TemnepaTypbl ABUratens Heobxoanmo
BbIKINTIOYNTb, @ 3aTEM BbINOJIHUTb NPOBEPKY
noALNNHUKOB N OaTHUKOB TeMnepaTypbl.

Mocne Toro, Kak TemnepaTtypa NoALNMNHUKOB
CTaHeT paBHOM paboveMy 3Ha4YeHuto, ybegmtechb

B OTCYTCTBUU yTeYeK Macria ns-noa sarnytlek, n3

MECT COeANHEHUIN UK U3 KOHLUA Bana.

7.11.3.7 TexHuyeckoe obcnyxmBaHue
NOALMNMNHUKOB CKOJIbXXEHUS

TexHuuyeckoe o6CnyxuBaHve NoALWLNMHNKOB

BKItOYAET:

= [lepnoguyeckyto NpoBEpPKY YPOBHS Macna u
COCTOSIHUSI CMa3KMU;

= [1poBepky ypoBHeWn WwymMa u Bubpauum
NOALUMNMHUKA;

= OTcnexuBaHue paboyen TemnepaTtypbl
3aKPYTKN KPENEXHbIX 1 MOHTaXHbIX BUHTOB;

[Ons obecneyeHuns Hagnexallero TennoobmeHa
YCTPOMCTBA C OKpYXatloLlen cpeaon ero Kopnyc
HeobXxoaMMo AepxaTtb B YACTOTE, HE JoMnycKas
HaKOMMEeHMs Macna Unm Nbifiv Ha ero BHELHNX
NOBEPXHOCTSIX.

3agHuii NoALWNMHUK UMEET SNEeKTPUYECKYHO
nonauuio. Ccepudeckre NoBEPXHOCTH
OCHOBaHUSA BKNagbllla Koprnyca NnokpbIThbl
M30NSALNOHHBIMK Yexnamn. Hu B koem cnyyae
HE CHUMaNnTe ux;

3anopHbIN WTUAT TaKKe MMEET U3ONSILUOHHOE
MOKPbITUE, @ ero YNOTHEHMWS BbIMOSTHEHbI U3
MaTepuarna, He NPOBOAALLENO ANEKTPUYECKNN
TOK.

MHCTpyMEHTBI 4N KOHTPONA TeMneparypbl,
KOHTaKTUpyoLLMe C BKNaabllleM NoAaLLMNHUKE,
TaKke cnegyeT Hagnexawmm obpasom
M30NMpoBaThb.
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7.11.3.8 [OemMoOHTaX M MOHTaX NOALUMMHUKA
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PucyHok 7.11: [Jlemanu nodwurnHuUKa CKOMbXeHUs

Pacwudgpoeka o603HavyeHul Ha PucyHok 7.11:

lpobka crnusHo20 omeepcmusi;
Kopnyc nodwunHuka;
Kopnyc dsueamensi;
KpenexHble auHmbI;
Yexon kopnyca nodwurHuka;
BuHmbl yexna d8yxcmopoHHe20 MoOWUNHUKa;
Ynnom+HeHue mexaHu3ma;
BuHmbI yrinom+eHusi MexaHu3ma;
lModvemHble nemnu;
. BuHmMbI Hapy>XHOU KPbIWKU;
. HapyxHas Kpbiwka;
HuxxHuti eknadbiw;
BepxHut eknadbiw;
MacnsiHoe Konbyo;
BxodHoe omeepcmue Onsi macna;
lModknoyeHue damyuka memnepamypsbl;
WHAukamop yposHsi macna usnu ebixo0Hoe
omeepcmue macna O0nsi CMa3sKu;
18. [Npobku dna mpy6;
19. BuHmbI 8HeWHUX 3aWumHbIX ycmpoucme;
20. Bbiemka nabupuHmHO20 yriomHUMesibHo20
Konbuya;
21. JlabupuHmHoe yrnnomHumersnsHoe KOmbyo;
22. BeHmMunsuuoHHbIU wiiaHe.
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DemoHTax

Hwxe npeacTaBneHbl MHCTPYKUMK N0 AEMOHTaXY
NOALUMMHMKA ONS NOMyYeHus JoCTyna K ero
BKragbIam v ApyruM KOMNoHeHTaM. XpaHuTe
Aetanu noALnnHuKa B YUCToM 1 6esonacHom
mecte (PucyHok 7.11).

Bepyuwias cTopoHa:
= OuNCTUTE BHELLHIOW NMOBEPXHOCTb Kopryca oT
Nbinn ¥ rpasu. OTBUHTATE M yaanuTe npobky

CNMBHOIO OTBEpPCTUs s macna (1),
PacnonoXeHHYI0 B HWKHEN YacTu kopryca, 1
NOMHOCTLIO CrienTe Maco.

N3BnekuTe BUHTHLI (4), Npy NOMOLLM KOTOPbIX
BEPXHAS YacTb kopnyca (5) kpenutcd K
asurarento (3).

M3Bniekute BMHTBI (6), coeanHsitome aBe 4actum
kopniyca (2 n 5).

Mpn noMmowm NnogbeMHbIX netensb (9)
NOAHUMUTE BEPXHIOO YacTb kopnyca (5),
MOSTHOCTbIO OTAENSASA €€ OT HUXHEW NOMOBWHbI
Hapy>XHOM KpbIwku (11), NaBUPUHTHBIX
YAMOTHUTENbHbLIX Kornew, nx BoleMok (20) n
Bknagpiwa (12).

BbInonHWTe OEeMOHTaXx BEPXHEWN NONOBUHbI
kopnyca Hag cteHgom. OTkpyTtute BUHTLI (19)
yAanuTe BepXHIO YacTb BHELLUHEro 3aLlUMTHOro
ycTponcTtea. Yganute BuHThl (10) u otgenute
BEPXHIOI0 YaCTb BbleMKM NabupUHTHOro
YANOTHUTENBHOTO KonbLa (20).

OTcoeavHuTe 1 yaanute BEPXHIO YacTb BKNaapilla
(13).

Ypanute BUHTbI, COeanHSIoLLME OBe YacTu
MacnsHoro korbua (14), pasgenurte nx n 0CTOPOXHO
yoanure.

M3BnekuTe NpyXMHHOE KONbLIO N3 NabUPUHTHBIX
YNNOTHUTENbHbIX KOMeL Y CHUMUTE C KaXaoro
KonbLa ero BepxHio Yactb. OTKPYTUTE HNXKHUE
4yacTu Konew, u3 BbleMOK 1 yaanute ux.
OTkrounTE U N3BMNEKMTE AaTUMK TeMnepaTypbl,
pacnosfioKeHHbIN Ha HDKHEN YacTy BKaabllua.
Mpun nomowm nebepkn nnm gomkpara
NOAHMMUTE Ban Ha HECKOMbKO MUIIIMMETPOB,
YTOObI HVXHIOW YacTb BKMagblla nogLmvnHmKka
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MOXHO ObIf10 BBIKPYTUTbL M3 €ro BbleMku. [ns
3TOro HeobxoAnMo ocnabuTb BUHTLI 4 1 6,
pacnosnoXeHHble Ha BTOPOW MONOBUHE
NOALLMMHUKAE.

OCTOPOXHO OTKPYTUTE HWDKHIOK MOSTOBUHY
BKNagpllwla, pacrnofioXeHHyo Hag Barnom, u
yaanure ee.

OTKpyTMTE BUHTHI (19) M yaanuTe HUXKHIOK
YacTb BHELUHEro 3awmTHoro ycrponctea (11).
OTkpyTuTE BUHTBI (10) M OTCOEAMHUTE HUXKHIOO
YacTb BblEMKU NabUPUMHTHOMO YNIIOTHUTENBHOIO
konbua (20).

OTKpyTUTE BUHTBI (4) N yoanuTe HUXKHIO
nonoBuHy kopnyca (2).

OTKpyTUTE BUHTHLI (8) 1 yaanuTe ynnoTHeHue
MexaHusMma (7). OuncTute oTcoeanHeHHbIe
AeTtanu 1 BHyTPEHHIO NOBEPXHOCTL Kopnyca oT
MbIAW FPA3N U BHUMATENBHO NX OCMOTPUTE.
MogpobHas MHCTPYKLUSA NO MOHTaXy
NoALWMMHUKa NpeacTaBneHa B NyHKTe,
NMOCBSLLIEHHOM AEMOHTaXYy (cnegynTe en B
obpaTHoM nopsake).

NMPUMEYAHUE

KpyTawmin MOMEHT A58 3aKpyTKM
KpeneXHbIX BUHTOB NOALUNMHUKOB
psuratens = 10 kl'm

Bepomas ctopoHa:

70

OuncTMTE BHELLHIOW NOBEPXHOCTL KOopnyca oT
nbinn 1 rpssu. OTBUHTUTE K yganute npobky
CNMBHOro oTBepcTust A4nst macna (1),
PacnonoOXeHHY0 B HWXKHEW YacTu kopryca, 1
MOMHOCTbLIO CrnenTe mMacno.

OTkpyTUTE BMHTBI (19) N CHAMUTE KPbILLIKY
nogwwunHuka (11).

M3BnekuTe BUHTBLI (4), NPy NOMOLLIM KOTOPbIX
BEPXHAA YacTb kopnyca (5) kpenuTcs K
asuratento (3). N3snekute BuHTHI (6),
coefMHSOLWME ABE YacTu Koprnyca NOoALUMMNHMKA
(2 mn5).

Mpy nomowm NnogbeMHbIX neternb (9)
NnogHNUMUTE BEPXHIOK YacTb kopnyca (5),
MOMHOCTLIO OTAENSS €€ OT HKHEWN MONOBWHbI
Kopnyca (2), NabUpUHTHBIX YMIOTHUTENbHbIX
Konew, v Bknagpeiwa (12).

OTcoeguHnTe 1 yaanute BEPXHIO YacTb
Bkragpiwa (13).

Ypanute BUHTbI, COEQMHAOLLNE ABE YacTu
MacnsaHoro konbua (14), pasgenuTe ux u
OCTOPOXHO yganure.

M3BnekuTe npy>xMHHOE KOMbLO 13
NabUpUHTHOrO YNNOTHUTENBHOIO KofbLa U1
CHUMUTE ero BepxHtot Yactb. OTkpyTUTE

HVDKHIOKO MOMOBUHY NTabUPUHTHOIO
YNNOTHUTENBLHOrO KonbLa v yaanute ero n3
BblEMKW.

OTknounTE U U3BMEKUTE AaTUNK TEMNepaTypbl,
PacnosfioXXeHHbIN Ha HYDKHEN YacTy BKaablLa.
Mpu nomowm nebeakun nnu goMmkpaTa
NoAHVMMWTE Ban Ha HECKOMNbKO MUMNIIMMETPOB,
YTOObI HUXHIOK YacTb BKNaabilla NoalmnHmKa
MOYXHO ObINIO BBIKPYTUTb U3 €0 BbIEMKM.
OCTOPOXXHO OTKPYTUTE HWDKHIOK MOMOBUHY
Bknagbiwa (12), pacnonoxeHHyto Hag Banom, 1
yaanuTe ee.

OTKpyTUTE BUHTHI (4) 1 yAAnUTe HDKHIO
nonoBuHy kopnyca (2).

OTkpyTUTE BUHTEI (8) M yaanuTe ynnoTHeHe
mMexaHuama (7).

OuuncTute oTCOEAMHEHHbIE AeTanu 1
BHYTPEHHIOI0 NOBEPXHOCTb KOpryca OT Mblnn
rpsi3v U BHUMATENbHO X OCMOTPUTE.
Moppo6Has MHCTPYKUUSI MO MOHTaXY
MOALUMMHUKA NpeacTaBreHa B MyHKTe,
MOCBSILLLEHHOM OEMOHTaxy (CregynTe en B
obpaTHOM nopsaxe).

NMPUMEYAHUE

KpyTAwmin MOMEHT NS 3aKkpyTKu
KpeneXHbIX BUHTOB NOALLIMIMTHUKOB
nBuratens = 10 k'm

MoHTax

BH1MaTenbHO oCMOTpUTE NOBEPXHOCTU BbIEMKM
cdhnaHua Ha npegmeT Hanu4uns rpasu,
HEepPOBHOCTEN U LLEPOXOBATOCTEWN.

YbeauTtech B TOM, YTO pa3mepsbl Bana
HaxoAsTca B JONYCTUMBbIX Npedenax, yka3aHHbIX
N3roToBMTENEM, @ €ro NPOYHOCTb
cooTBeTCcTBYET Tpebyemoin (< 0,4um).

CHMMUTE BEPXHIOKD NOMOBUHY Kopnyca (2),
Bknagbiwm (12 n 13) n ybeantech B TOM, YTO
NpW TPaHCMOPTMPOBKE HW OOWUH U3 HUX He Bbin
nospexgeH. [lanee, xopoLlo NpoTpute
KOHTaKTHble MOBEPXHOCTH, YTODObI Ha HUX He
ObINO NbINK 1 rPs3N.

MogHUMUTE Ban Ha HECKOSLKO MUNNIUMETPOB U
yCTaHOBUTE (priaHeL, HWKHEN YyacTu
NOALIMMHUKA B NPeAHa3HaYeHHyo Ans Hero
BbIEMKY Ha KpbILLKE MexaHu3ma 1 3adomkcupymnTe
€ro nNpu NOMOLLM BUHTOB.

CmaxbTe macnom ccpepuyeckne rHesaga
Kopnyca v Ban. lNomecTnte HUKHUI BKNaabiL
(12) Ha Ban 1 OCTOPOXHO 3aKpyTUTE ero, 4Toobl
He NoBpeauTb OCEBYIO NOBEPXHOCTb.
OCTOPOXHO BLIPOBHAWTE CTOPOHbI HUXHEN
MONOBUHbI BKNapllla u kopnyca apyr
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OTHOCUTENbLHO Apyra, 3aTeM MeANEeHHO 7.11.4 3awuTa NOoALMUNHNKOB
onycTuTe Ban B ero nepsoHavansHoe paboyee

nonoxeHune. HecnneHo ygapbTe HECKOMbKO pas 7.11.41 PerynMPOBKa 3aWMUTHbIX
No Kopnycy npuv NOMOLLIM MOFOTKa Ans Toro, YCTPONCTB

4yTOObI BKNAbILL NpaBubHO BCTan B CBOE
yrnyGneHme n Haxogurcsi B NpaBuiibHOM
MOMOXEHWUN OTHOCUTENbLHO Bana. Yaapbl BHUMAHME
CO34aloT BbICOKOYACTOTHbIE BUBpaumm,
CHMXalLMe cTaTU4ecKoe TpeHne mexay
BKIagbILLEM U KOPMYCOM, YTO CnocobCTBYET UX
BblpaBHWBAHWIO ApYr OTHOCUTENBHO Apyra.
CnocobHOCTb NoaLwunHmKa K
CaMOCTOATENbHOMY BbIpaBHUBAHUIO MOXET
NNLWLb KOMMEHCMPOBATbL CTaH4apTHOE
OTKIIOHEHME Bana BO BpeMs MOHTaxa. [lanee,
YCTaHOBWTE MacnsHoe KonbLo, cobniogas sce
Mepbl NPeAOCTOPOXHOCTHU, TaK Kak nokasaTtenu
paboTbl NoALINMHMKA 3aBUCAT OT CMasku,
KOTOPYIO 3TO KOmnbLO obecnevnBaeT. BUHTHI
crnepyeT crierka 3akpyTUTb U OCTOPOXHO
yOanvTb BCe LIEPOXOBATOCTU C MOBEPXHOCTHU
KorbLa AMst rapaHTUv ero NpaBuibHON 1 7.11.4.2 [OemMoHTaX/MOHTaX AaTYNKOB
HenpepbiBHOM paboTbl. [lpu nocnegyowem TemMnepaTtypbl NOALWUNHUKOB
TexobcnyxmnBaHun obpallanTech € KOMbLIOM Kak
MOXXHO OCTOPOXHEW, YTOObI HE U3BMEHUTL €ro
reomeTpuyeckyto opmy.

Ha HWXHel 1 BepxHen NonoBuHax BKNaabiwa
UMEKTCS MOEHTUMUKALMOHHBIE HOMEpa UIn
OTMETKU, KOTOpbIMMK criegyeT
PYKOBOACTBOBaTbLCHA BO BPEMS MX YCTAHOBKM.
YcTaHOBUTE BEPXHIOK YacTb BKNagpbllla Takum
obpasom, 4Tobbl ero oTMeTKa Haxoamnacb Ha
O[HOW NWHUK C COOTBETCTBYHOLLEN el OTMETKOM
Ha HWXHen YyacTu. HenpasunbHasa yctaHOBKa
MOXET NPUBECTU K CEPbEe3HbIM NMOBPEXAEHNAM

Cucrtema 3almThbl NOALWMIMTHUKOB
OOJMKHA ObITb HACTPOEHAa Ha
cnegylowue 3Ha4yeHnsa TemnepaTypbl:
Curnanmsauma 110°C - aBapuiiHoe
oTkntoveHne 120°C

Temnepatypa, Npu SOCTUXEHUMN
KOTOPOW NpoucxoauT cpabaTtbiBaHne
aBapUNHOW CUrHanmMsaumm, JOmkHa
6bITb Ha 10°C Bbiwe paboyer
TemnepaTypbl, HO HE JOIKHaA
npeBbIWaTh NpeaeribHoe 3HaYeHne,
paBHoe 110°C.

PucyHok 7.12: Pt100 e nodwunHukax

Pacwugpoeka o603HavyeHul Ha PucyHok 7.12:

BKNaaplLLen. 1. [MepexodHuk

YbeaunTtech B TOM, YTO MacCfsHOE KOSbLIO 2. WI307SIUUOHHBIU NEPEXOOHUK

cBoboaHO BpallaeTcs Ha Bane. [locne 3. KoHmpeaaiika

YCTaHOBKW HWXXHEW YaCTu BKNagblla NoMecTuTe 4. Tlonoeka

YNrOTHEHWe Ha chnaHLEeBYO CTOPOHY 5. Tubkasi mpybka

NoALWMMHMKA. (CM. NYHKT "YnnoTHeHns"); 6. Pt100 )

Mocne 06nmLoBKM 060MX CTOPOH Kopryca 7. Heusonupoeatitibiti noduiunHuk
8. U3onuposaHHbIli MoOWUMNHUK

He3aTBepOEeBaloLLMM MOKPLITUEM, YCTAHOBUTE
BEPXHIOK YacTb kopnyca (5) Takum obpasom,
4TOOb! YNINOTHEHNS1 POBHO CTOSNN B
COOTBETCTBYIOLUMX UM yriybnenunax. Yoéeantecb
B TOM, YTO 3aropHbIN LUTUET HE comnpukacaeTcs
C COOTBETCTBYIOLLMM EMY OTBEPCTMEM Ha
BKNaablLLe.

MHCTpYKLUM NO BbIMOSTHEHUIO AEeMOHTaXa:

B Tom cnyyae, ecnu ans nposeaeHns

TEXHUYECKOro 06CnyXMBaHUSA NOALWIMMHMKA

TemnepaTypHoe conpoTtuereHue Pt100

HeOoOX0AMMO OTCOEANHUTL, PYKOBOACTBYMWTECH

NPeACTaBNEHHOWN HMXE NHCTPYKLUNEN:

= OcTtopoxHo cHumute Pt100, 3akpyTns
CTOMOPHYHO ranky (3) oo ynopa v 3aTeM OTKPYTUB
€e, HO He MOJHOCTbIO, @ TOMbKO Ha BENUYUHY
perynmpoBkM TepmonaTpoHa (4);

= [letanu (2) n (3) 0TCOEQMHATD HE HYXXHO.
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UHCTPYKLUM NO BbINOSTHEHUIO MOHTaxa:

MNepepn BbINONIHEHMEM MOHTaxa Pt100

noAwmnHuka ydbegnTtecb B OTCYTCTBUM Ha €ro

MOBEPXHOCTM CrefoB OT y4APOB UMM UHbIX

NMOBPEXAEHWUN, KOTOPbIE MOTYT HEraTUBHO

CckasaTbCd Ha nokasaTensax ero paboThbl.

= BcraBbTe Pt100 B noALINNHUK;

= 3aKkpyTuTe CTOMOPHYIO ranky (3) npyv NOMoLLM
raeyvyHoro Knwou4a;

= 3akpyTuTe TepmonaTpoH (4) Takum obpasom,
yTOo6bI Kpan Pt100 conpukacancsa ¢ BHELUHeN
MOBEPXHOCTbLIO BTYSKM NOALLMMHMKA.

NMPUMEYAHNUA

= YcraHoBka Pt100 B He
N30MMPOBaHHbIX NOALUUMHMKAX
OOIKHa OCyLLECTBATLCA
HenocpeACTBEHHO B NOALIMMHUK 6e3
NCMNOMb30BaHMs U30NMPYHOLLLErO
apanTtepa (4).

= BenunuuHa kpyTsiLlero MoMeHTa npu
MoHTaxe Pt100 n ero agantepoB He
JormkHa npesbiwatb 10 Hm.
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7.12 TEXHWYECKOE OBCINTYXXUBAHUE CUCTEMbI NOABEMA LLUETOK
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PucyHok 7.13: Cucmema nodbema uwemok
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7.12.1 CnnNcoK KOMNOHEHTOB:

A) OnekTpomexaHuyeckun perynsatop
B) TlNNogbemHbi guck

C) Pobiyar gnsa nepemelleHuns

D) KoHTakTHOE rHe3go

E) LWTbipeBow KOHTaKT

F) MydTa KOopoTKOro 3ambikaHus

G) MopwwmnHuk 6200 2RS1 (3 wr.)

H) MaxoBuk

MprBOL aNeKTpoMexaHNYeckoro perynaropa
MoabemMHbI WTNUdT

K) KoHTakTHble Konbua

LeTkn

M) LUWeTkogepxaTtenb
N) MogwwnHuk 6305 2RS1
O) KoHueBon BhbIKNOYaTENb CUrHaANU3auum

BepxHun wWtndT pblyara

anka M12

CronopHas wanba B12

Pblvar nepemelyeHns Myd ol

CronopHas warba B16

["anka M16

OnopHbIN WTUDT CO CMELLLEHHOW OCbHO

KpenneHus

Banuk

CtonopHas warba B5

10. LlunnuHapnyeckuin BUHT C LLECTUrPaAHHON
ronoskon M5x15

11. KpenexHoe KonbLo

12. MogwwunHmk 6003 Z (4 wT.)

13. Kpbiwka nogwmnnHuka Banuka

14. PasgenutenbHas BTyIKa

15. ONOpHbLIN WTUPT CO CMELLEHHON OCbIO

KpenneHus

Nookowdh =

© ®

7.12.2 WHCTpYKUMM NO NpoBeAeHUI0 NPOoPUnakTM4eCcKoro TeXHM4YeCcKoro oocnyxmBaHus

ExepnHeBHO:

MpoBepsiiTe 06opyaoBaHME Ha HanNU4Me LWyMOoB
1 Bnbpaumnn.

ExxemecsiyHoO:

lMpoBepsnTe PyHKUNOHMPOBaHUE Bnoka
nogbema LLeToK;

MpoBepsiviTe paboTy MOTOPM3NPOBAHHOIO
MexaHu3Ma, NoAHMMAIOLLIEro 1 OnycKalLwero
LLETKM;

MpoBepsnTe paboTy pyyHOro MmexaHvusma,
NOAHMMAIOLLLEro 1 ONyCKaoLWero WeTKy;
Y6egutecb B OTCYTCTBUM NOCTOSIHHOIO KOHTaKTa
Mexay Banukamu (8) n MydTon KopoTKoro
3amblikaHus (F) nocne 3anycka gsurarens;
MpoBepsariTe 060pyaOBaHNE HA HaNM4yne LWyMOB
1 Bnbpaumn.

lMpoBepsnTe COCTOSHUE LLIETOK,
LeTKOAepXXaTens U KOHTaKTHbIX KoneL;

Pa3 B nonropga:

74 I

Ouunwarite 60K OT NbINK U TPA3N (Kak BHYTPW,
Tak 1 CHapyxw);

MpoBepanTe KOHTAKTHOE rHEe340 U WTbIPEBOM
KOHTakT (D u E) kopoTKOro 3amMmblkaHusi Ha
npeameT BO3MOXHOIO U3HOCa, CrefoB UCKP,
rPS3M U rOpPSYNX Yy4acTKOB;

O6pabaTbiBaiiTe KOHTaKTbl MPU NMOMOLLIY TOHKOW
Haxkga4How Gymarm u COOTBETCTBYHOLLETO
pacTBOpUTENS;

OcmaTpuBanTe KoHTakTHble Konbua (K);
OcmaTpuBanTe WeTKN U WweTkogepxaTtens (L u
M);

= ViamepsiTe CONpOTUBIIEHNE M3ONSALIMM
KOHTaKTHbIX KOMEL, 1 LeTKoAepXaTens;

= [1poBepaAnTe NPOYHOCTbL COEANHEHWNI
(3neKTpnYecKnx 1 MexaHU4Yecknx) un
OOKpy4dMBanTe ux B criydae HeobxoaMmMocTy;

= CmasblBaliTe MexaHn4eckne getanm
(n3berante YpeamepHON cMasku).

ExerogHo:

= [1poBepanTe NPOYHOCTbL COEANHEHWNI
(3NEKTPUYECKNX N MEXAHUYECKNX) W
OOKpy4YMBanTe ux B criyyae HeobxooMmMocTy;

= [MpoBepsanTe cocTossHMe NOALWNMHUKOB (12)
Banuka, NPUBOASLLEro B ABMXEHNE MY(TY
KOPOTKOro 3aMblKaHus, 1, B criyyae
HeobXxoaMMOCTU, 3aMEHANTE UX;

= [MpoBepsanTe coctosHMe noawnnHukos (G)
OMOPHOro AncKa NOgbEMHbIX LWTUATOB U, B
crny4yae Heob6XxoOUMOCTH, 3aMEHSIATE UX;

= [lpoBepsanTe coctosHne nogwmnnHuka (N),
ConpuKacarwLLEerocs ¢ NogbEMHbIM ONCKOM;

= [IpoBepsanTe N ocyLecTBNANTE perynmpoBKy
3NEKTPOMEXaHMNYECKOro perynsaropa
(rvrneHuyeckas obpaboTka, NOBTOpPHasA
3aKkpyTka, NpoBepKa NoALLUMHUKOB U
MEXaHWYECKNX KOMMOHEHTOB).

BHUMAHUE

Mocne 3anycka gsuratens sanukm (8)
He JOSMKHbI conpukacaTbcs ¢ MydpTon
KOpOTKOro 3ambikaHus (F).
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= [locne 6 MecAuUeB akcnnyaTaumm Bce
KOMMOHEHTbI C MEXaHN4YEeCKUMMU
KOHTaKTamMun JOKHbI ObITb NOBTOPHO
CMa3aHbl;

= LlleTkn npocnyxaT onbluUe, ecriu
nonbITKM 3anycka asuratens oyayT
HeuyacTbiMu. Ho, B ntobom cnyyae,
LLEeTKN HEOOXOAMMO NEPUOLMNYECKN
ocMmaTpuBaTb;

= [1poBepsaANTE KOHTAKTHYHO
NMOBEPXHOCTb LLETOK U KOHTaKTHbIX
Koneu, KpenreHue LLEeToK B
LeTKoAepXaTensx, a Takke
OaBreHne Npy>xvH B
LieTkoaepxarerne.

7.12.3 HacTtpouka aneKkTpomMexaHM4ecKoro
perynaTopa

g
ar

oy

PucyHrok 7.14: [lemanu anekmpomexaHu4ecKo20
peaynsmopa

Pacwugppoeka o603HayeHul Ha PucyHok 7.14:
Maxosuk;

AnekmpomexaHudeckull npueod
Kpbiwka 6r1okupyrouwe2o ycmpoticmsa;
lMpusodHoli san;

PeaynupogoyHbIli gUHM;

3arnopHnili duck;

Kapkac 6rokupytowjezo ycmpolicmea;
®naHey, npusolda;

lodwunHuk;

Bmyinka;

. [NodbemHsblli duck;

[leuzamerib;

PyuyHou pexxum.
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7.12.3.1 MexaHn4yecKkasa HacTpomka

OneKkTpoMexXaHNYECKUIN PErynsaTop CUCTEMbI
nogbema LWEeTOK HacTpanBaeTCcs Ha 3aBofe
nsrotosutene. [pyn BO3HMKHOBEHMU
HeOoOXO4MMOCTU BHECEHWS N3MEHEHNI B
nepBoHa4arnbHble HaCTPOWKN PYKOBOACTBYMUTECH
npeacTaBneHHbIM HKEe NOPSAKOM LENCTBUN:

1. Tlpv nomoLum pblyara NnepeknoYeHns
BblIbepuTE pyHHOW pexum paboTsbl
perynaTtopa;

2. Tpu nomoLm maxoBurKa noBopaymeanTe 6nok
00 NOMNOXeHUs1 KOPOTKOrO 3aMblKaHUSA
(noaHATbIE WETKN) U 40 TeX Nop, Noka Banuku
nepemMeLLeHmns BTYNKM He NpubnmaaTcs K
KOHTaKTHbIM MOBEPXHOCTSIM BTYJIKW, OOQHAKO,
KacaTbCs €e OHM He OOITKHBbI.

PucyHok 7.15: PacrionoxeHue emyrsiku U 8asiuKoe

Pacwugpoeka o603HayeHul Ha PucyHok 7.15:
1.  Bmyrika
2. Banuk

3. BakpyTuTe perynmpoBOYHblE BUHTbI 0 ynopa
00 VX CONMPUKOCHOBEHUS C YMOPHbIM OUCKOM;

4. TloBepHUTE NOgBLEMHbIV ANCK B
NPOTUBOMOSIOXHOM MOMOXEHWNIO KOPOTKOro
3aMbIKaHWs1 HanpaBneHun (onyLeHHbIe
LLeTKN);

5. 3akpytuTe perynmpoBoYHbIE BUHTbI,
pacnonoXeHHble Ha NPOTUBOMOSIOXKHON
CTOPOHE, 0 NX COMPUKOCHOBEHUSA C YMOPHbLIM
OUCKOM 1 [0 ynopa,;

7.12.3.2 JneKTpu4yeckas HacTpomka

PucyHok 7.16: KoHuesble 8biknodamernu
3/1eKMPOMEXaHUYECKO20 peayrnsamopa
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Pacwudgposka o603Haq4eHull Ha PucyHok 7.16:
1. Bbikmoyamenu CCE u CCD
2. Beikmowyamenu CLE u CLD

Heobxoaumoe obopyaoBaHue:
= OTBepTKka U yHMBEpPCanbHbIN
3NEKTPON3MEPUTENbHBIN NpUGop.

1. HacTpoliTe KOHUEeBble BbIKIO4YaTenu
Beaywero mexaHnama CCE n CCD,
pacnonoXXeHHbIEe B 3N1IEKTPOMEXaHNYECKOM
perynsitope, Ha cpabaTbiBaHue (T.e.
OTKIIOYEHME NpUBOAA perynaropa) nepeg
TEM, KaK YNOpHbIN OMUCK NPUKOCHETCS K
perynmpoBOYHbIM BUHTaM;

2. HacTtponTe KoHUeBble BbIKIHOYaTeNu
KpyTAwero momeHta CLE m CLD,
PacnosioXXeHHbIE B 3NIEKTPOMEXaHNYECKOM
perynsitope, Ha cpabaTbiBaHWe BCKOpe Mnocrne
TOro, Kak OyAeT JOCTUrHyTa TOYKa akTMBaL MK
NO3MLIMOHHOrO BbIKNoYaTens (+2 mm), ans
OTKNIOYEHMS ABUraTenNs u perynatopa TonbKo
B criyyae ux cbos.

BHMMAHUE

KoHueBble BbIKMoYaTenn curHanvaaumnm
CCL1, CCL2, CCA1 n CCA2,
pacnonoXeHHble BHYTPW OTAENeHUS
ANS WeTOK, AOMKHbI UCNONb30BaTLCS
UCKIIOUYUTENBHO ANS uenen
CUrHanusauum, a He Ansa BKNOYEHUS
3NeKTpOMEXaHNYeCcKoro perynsaropa.
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8 MOHTAX U OEMOHTAX OBUIATENA

BHMMAHUE

Bo nsbexaHne nopyn o6opyaoBaHus 1 TpaBMUPOBaHWS NOAEN, BCE ONUCAHHbIE 34eCb paboTbl
OOIMKHbI BbIMONHATLCS KBANMMULMPOBAHHBIM U OMbITHLIM NepcoHanoM. B cnyyae BO3HWKHOBEHNS
COMHeHu obpaTtuTechb B komnanuio WEG.

nOpFlD,OK MOHTaXa n eMOHTaXa 3aBUCUT OT Thna ABUraTernd.
ﬂle OEeMOHTaXe gBurartend I'IOJ'Ib3yl7ITer TONBbKO Haanexawnm MHCTPYMEHTOM. JTobbie

noBpeXageHHble KOMMNOHEHTbI (C TpewnHamMmn, BMATUHaAMN Ha 06pa60TaHHbIX agetanax, ﬂ,e(beKTHOIZ

pe3bboit) 3aMeHsnTe, He Npuberas K X PEMOHTY.

8.1 OEMOHTAX

Hwxe npeacTtaBneH cnucok NpeaynpeanTenbHbIX
Mep no obecnevyeHnto 6e€3o0nacHOCTH, KOTOpbIE
OOMKHbI ObITb MPUHATLI MPU AEMOHTaXe
ACUHXPOHHOTO ABUraTens ¢ KOPOTKO3aMKHYTbIM
poTOpOM.

1.

lMepen AemMoOHTaXKoOM ABUraTens OTCOeAMHUTE
OT Hero TpybonpoBoabl BOASAHOIO
OXMaXAEeHNS N CMa3sku (Mpu Hanm4uum);
OTcoeanHUTe anekTpudeckne un
BCroMoraTerbHble COeANHEHUS;

CHUMUTE TENNOOOMEHHMK U LWYMOTrNyLINTEND
(Mo BO3MOXHOCTK);

CHMMUTE TEpMOOATHYUKM C NOALLUMHMKOB U
3a3eMNAKLLEN LLETKY;

Bo n3bexaHve noBpexaeHus potopa,
yCTaHOBWTE OMOPbI, NOAAEPKMBAOLLNE Ban
crnepean v c3agu;

[JeMoHTUpynTe NOALLNNHUKA B NOpsaKe,
ONMCaHHOM B JaHHOM PYKOBOACTBE;
CHyMUTE poTOp Hagnexawum yCTPONCTBOM,
Kak MOXKHO OCTOPOXHee, YTODbl He NOTSAHYTb
pPOTOp HaJ NakeTom NMacTWH cTaTtopa Unu Hag
rofioBKamu KaTtyLlek, BO n3bexaHue
NOBPEXAEHNI.

8.2 MOHTAX

I'IpV| c6opKe aneKkTpoaBuraTtena BbINOJIHATE
YKa3aHHble OencTeus B 06paTHOM nopsagke.

8.3 MOMEHT 3ATAXKHA

B Tabn. 8.1 npeacraBneHbl pekomeHayemble
3HaYeHNs1 MOMEHTOB 3aTsKKM ANsi COOpKU
AneKTpoABMraTens unmn ero YacTten:

Tabn. 8.1: MomeHmbl 3amsixku 601moe

HepxaBeto
e eS| a2 10
Wy Bbille
Metan | Metan
Tunbi MeTann/ MeTann/ n/ n/
KpenseHus Metann u3onauuA | meTtan | usonA
n ums
YcronumBoct
ne q)o;n'n‘aum 60% 33% 70% | 33%
NPOLIEHTLI
Ouam. ;'Ih;: ::; MoMmeHTbI 3aTsXKk1 BUHTOB (H-M)
M3 0,5 0,9 0,5 0,75 0,4
M4 0,7 2,1 1 1,8 1
M5 0,8 4,2 2 3,6 1,7
M6 1 8 4,4 6,2 3,4
M8 1,25 19,5 10,7 15 8,3
M10 1,5 40 21 30 16,5
M12 1,75 68 37 52 28
M14 2 108 60 84 46
M16 2 168 92 130 72
M18 2,5 240 132 180 100
M20 2,5 340 187 255 140
M22 2,5 470 260 350 190
M24 3 590 330 440 240
m27 3 940 510 700 390
M30 3,5 1170 640 880 480
M33 3,5 1730 950 1300 710
M36 4 2060 1130 1540 840
M42 4,5 3300 1800 2470 1360
M48 5 5400 2970 4050 2230
NMPUMEYAHUE

Knacc npo4YHOCTM 06bIYHO yKasbiBaeTcA

Ha LecTUrpaHHOM rofoBKe BMHTA.
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8.4 U3MEPEHME BEJIMYUHDI
BO3AYLWHOIO 3A30PA

[Nlocne neMoHTa)a u MOHTaa aBuratens
N3MepbTe BO3AYLUHbINA 3a30p MeXOy pOTOPOM U
CTaTOpPOM A1 NPOBEPKMN KOHLLEHTPUYHOCTH
poTopa.

Pa3Hmua mMexay nsmepeHHbIMu BenninHamm
3a3opa B ABYX AvamMeTparibHO NPOTUBOMONOXKHbLIX
TOYKax gosmkHa 6biTeb meHee 10% OT cpefHero
N3MEPEHHOro 3HayYeHus.

8.5 3AlACHbIE YACTH

WEG pekomeHayeT Bceraa MMeTb B Hanmyum

cnegyowme 3anacHble YacTu:

= [lepeHiot0 1 3adHI00 BTYIKU (4Ns gBuraTenen
C NOALWMMNHUKAMWN KAa4YeHUS);

= Bknagbilwy Ans nepegHero n 3aagHero
NOALUUMHUKOB (4Nst ABuUraTenem ¢
NOALUNMHUKAMU CKOSNBXEHUS);

= [laTymk TemnepaTypbl 4N KaX4Oro
NOALLUMHUKE;

= O6orpeBaTens;

= ®eTp Ana punbTpa (Npu Hanuuum);

= [lonHbI HAOOP WETOK ANs ABUraTens;

= 3a3eMnsoLLyto LWeTKy Bana (npu Hanu4um);

= [loNHbIN HabOP NOALIMMHUKOB CUCTEMBI
nogbema LWeToK;

= Habop KOHTaKTHbIX THe3 U LUTbIPEBbIX
KOHTaKTOB CUCTEMbI MOAbEMA LLETOK (Npu
Hanuuun);

= Cma3o4Hoe BeLLeCTBO AJ1si NOALLMIMHUKOB;

3anacHble YacTu criegyeT XpaHuTb B YACTOM,

CYXOM U XOpOLLIO NPOBETPMBAEMOM NMOMELLEHNN U,

€CNnun BO3MOXXHO, NPU NOCTOSIHHON Temneparype.
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9 TNJIAH TEXHUYECKOIO OBCNNYXUBAHUA

lMnaH TexHu4eckoro obcnyXmnBaHus, NpuBeAeHHbIn B Tabn. 9.1, HOCMT NULLBL CMPaBOYHLIN XapakTep, TakK Kak
YyacToTa ornepauuii, NPOBOAUMBIX B paMKkax TEXHUYECKOro 00CMyXNBaHWS, MOXET BapbUpoBaTbCH B
3aBMCUMOCTM OT YCNOBUI 3KCMMyaTaumm n MecTa yCcTaHOBKM ABuratend. [ng nonyyeHusa nHgpopmaumm o
TexobCnyXMBaHUM CBA3AHHLIX C ABUraTeNnem yCTPOWUCTB, Taknx kak 6ok nogayv BoAbl Unmn cuctema
ynpaBneHus 1 3alnTbl, CMOTPUTE TakKe UX MHCTPYKLMM NO IKCNnyaTaumu.

Tabn. 9.1: MN/TAH TEXHUYECKOIO OGCITY>KUBAHWA

Pa3 Pa3 Pa3

OBOPYOBAHUE Exenene Exemecss 4 g6  DXCOAH g MpuMeyatme
JIbHO YHO o

Mecsila MecsiLeB ropa

CTATOP

BusyanbHbIi oCMOTp cTaTopa. X

KoHTpornb 4ncToThl
NOBEPXHOCTEN.

OCMOTp LUMNOHOYHbIX Na30B. X

KoHTponb knemm cratopa. X

VlamepeHme conpoTtueneHua
n3onsumMm obmoTku.

POTOP

KoHTponb uncToThl
NOBEpPXHOCTEMN.

BusyanbHbI ocmoTp. X

OcmoTp Bana (U3HOC, Hanuuve
Haneta).

noaLwnnHNKn

KoHTposb ypOoBHSI LLYMOB,
BMOpauunn, pacxoga macna, X
yTeyek 1 TemnepaTypsbl.

KoHTposnb kayecTBa cMa304yHOro
BellecTBa.

MpoBepka BkNnagbiwa
noALUunHMKa 1 JOPOXKM Bana X
(NOALWMMHUK CKOMNBbXEHUS).

B cooTtBeTCTBUM C
NnHTEpBanoMm, ykasaHHbIM
3ameHa cMa304Horo BellecTBa. Ha Tabnunyke
XapaKkTepuctuk

noALlWnnHNKaA.

TENNOOBMEHHMK "BO34YX-BOOA"

[MpoBepka pagnaTopos. X

'MrueHunyeckas o6paboTka
pagvaTopoB.

MpoTeKTOpHbIE aHoAbI
UCTIONb3YHTCA B
X paguartopax,
paboTaroLmX Ha ComneHoil
BoAe.

MpoBepka NPOTEKTOPHLIX aHOA0B
pagmaTtopoB (ecnu VIMePOTCFl)1.

3ameHa coeiMHeHU (NPOKaaokK)
ronoBOK paanaTopoB.

TEMJIOOBMEHHUK "BO3AYX-BO3QYX"

MMrneHnyeckas obpaboTka
BEHTUNALMOHHBIX TPYO.

[NpoBepka BEHTUASALMN. X
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OBOPYLOOBAHUE

ExeHene
INbHO

Exemecsi
YHO

Pa3
B3
mecsua

Pa3
B6
MecsiLeB

ExerogH

Pa3
B3

MNMpumeyaHne

LLETKW, LLETKOAEPXATEJNU U KOHTAKTHbBIE KOJ1

bLA

MpoBepka 1 rurneHnyeckas
obpaboTtka

X

MpoBepka KoHTaKkTHOW obnacTu
KOHTaKTHbIX KOreL.

MpoBepka n3Hoca LETOK U X
3ameHa (ecnu Heobxoaumo).

MpoBepka cuctembl nogbema
LWeToK (MPU Hann4um).

B cootBeTcTBUM C
nyHKTOM "TexHu4eckoe
obcnyxveaHue
cucTembl nogbemMa
WweToK" HacTosLero
pyKoBOACTBA.

BO3AYLLUHBIN(-E) ®UNbTP(-bl)

MpoBepka, rurueHnyeckas
obpaboTka n 3ameHa (ecnu
Heobxoanmo).

BbInonHAaTb OaHHYO

npouenypy pas B 2
Mecsua.

SALUUTHOE M YNPABIAIOLLEE OBOPYOAOBAHUE

Mpoeepka paGoTbl.

3anncb 3Ha4YeHun.

[emoHTax n nposepka paboThbl.

NOAOKNIOYEHUA

MpoBepka pOBHOM YCTaHOBKM.

MpoBepka KpenneHun.

lMpoBepbTe nocne
nepBow Hegenu
aKcnnyaTaumm.

YKOMMJEKTOBAHHbIW ABUIATESNb

MpoBepka ypoBHS LLYMOB ©
BUbpaumm.

X

CnnTb BOAHbIN KOHAEHCAT.

MOBTOPHO 3aKPYTUTL BUHTBI.

BbINONHUTL rurrneHnyeckyto
06paboTky pacnpenenuTenbHbIX
KOPOBOK.

MoBTOpHO 3aTAHYTb
3MNEKTPUYECKNe COEAUHEHNS 1
3a3eMreHue.

X

1. Ecnu eo epems aKcrilyamayuu npomekmopHbIl aHod CUibHO pxxaseem, Heo6Xo0UMO yeennuyums yacmomy e2o
ocmompa 01151 orpedesieHuUs: CKOPOCMuU 0b6pa3osaHusi KOpPo3uu U paspabomku rnaHa rno peayrnspHol 3aMeHe

3Mmoe0o KOMIoHeHma.

80 I

12116189 - PykoBOACTBO MO YCTAaHOBKE, 3KCMNyaTaumMm U TEXHUYECKOMY OBCMY>XNMBaHWUIO




www.weg.net Eg

10 HEUCMNPABHOCTW, NPUYNHBI U CNTOCOBbLI YCTPAHEHUA

10.1 OBUIATENN

NMPUMEYAHUE

B Tabn. 10.1 npenctaBneH OCHOBHOM NepeYvyeHb HEUCMPABHOCTEN, MPUYNH 1 cnocoboB
ycTpaHeHus. [Mpu BO3HNKHOBEHMM BOMPOCOB obpaTtuTeck k npeacrasutento WEG.

Ta6n. 10.1: OcHo8Hble HeucrpagHOCMU, MPUYUHbI U 8epHbIe crocobbl ycmpaHeHuUst

HEUCIPABHOCTb

BO3MOXHbIE NMPUYUHDbI

YCTPAHEHUE

[Buratenb He 3anyckaeTcs

BHe 3aBMCUMMOCTHU OT TOrO,

NOAKITKYEH OH K Harpyske
WUInn HeT.

He meHee fByx BbIBOAOB nogayu
NUTaHWs pa3opBaHbl, T.€. HanpsiKeHne
no HUM He nepefaeTcs.

MpoBepbTe NaHenb ynpaBneHus,
BbIBOZA MNOAAYY MUTaHUSA, KNEMMBbI
W rHe3ga ans WeTok.

PoTop 3abnoknpoBaH.

Pasbnokupyinte poTop.

HewncnpaBHOCTH, CBA3aHHbIE CO
LeTKaMn.

B0O3MOHO, LLLETKN CUMbHO
N3HOLLEHbI, FPSA3HBIE UIN
HenpaBUIbHO YCTaHOBIEHbI.

MoawmnHuK noBpexaeH.

3ameHuTe NoALWNMHKUK.

Be3 Harpy3ku gBurarenb
3anyckaeTcs, HO npekpawaeTr
paboTaTb, Koraa ee
noakno4arT. OyeHb
MeAneHHOo 3anycKaeTcsi U He
AOCTUraeT HOMUHaNbLHOM
CKOpPOCTU BpaLLeHus.

Bo Bpems 3anycka BenM4MHa KpyTsALWwero
MOMEHTa Harpy3ku 04eHb BbICOKasi.

Bo Bpems 3anycka He
NnoaKmnyanTe Harpysky K
NPUBOANMOMY MEXaHU3MYy.

HarlpmkeHme NMNTaHNA O4eHb HU3KOe.

I/Ismepre Hanps>xeHne nntaHud,
HaCTpOVITe €ro Ha HyXHoe
3Ha4YeHune.

3HaunTenbHoe nageHne Hanps>XeHnqa B
BbiBOAAX nogayvn nnTaHu4.

MposepbTe rabapuTbl yCTaHOBKM
(TpaHcdopmaTtop, ceyeHune
kabenen, nposepbTe pene,
BbIKNtoYaTeENN 1 T.4.)

HekoTopble cTepXHW poTopa BbILWMN U3
CTPOS, UMK UX LeNOCTHOCTL Gbina
HapyLueHa.

[poBepbTe N ycTpaHuTe gedeKTbl
0OMOTKM poTOpa, NpoBepbTe
YCTPOWCTBO KOPOTKOrO 3aMblKaHWs
(konbua).

BrbiBO4 nogayum nutaHus pasopBarncd BO
BpemMsa 3anycka.

I'Iposepre BblBOAbl Noga4vyn
NNTaHUA.

Mpw nogkntoYyeHHON
Harpy3ke TOK cTaTtopa
KonebneTcs ¢ YacToTon, B
ABa pasa npeBbilwaroLlen
YaCTOTY CKOJIbXEHUSA, U
ABurartenb nsgaer
3BEHSLLMNA 3BYK.

O6moTka poTopa nospexaeHa.

[MpoBepbTe u ycTpaHnTe gedekTbl
0BMOTKM poTOpa M YCTPOWCTBA
KOPOTKOrO 3aMblKaHWS.

HeucnpaBHocTH, cBA3aHHbIE CO
LeTKamMu.

B03MOXHO, LLETKN CUMBbHO
M3HOLWIEHBDI, rpA3HbIe NN
HenpaBuiibHO YCTaHOBIEHbI.

OueHb BbICOKOE 3Ha4YeHue
ToKa npu paboTe Ge3
Harpysku.

HanmeeHme NMNTaHUA O4eHb BbICOKOE.

M3mepbTe HanpshkeHne nuTaHus,
HaCTpOWTE ero Ha HyXxHoe
3HaveHue.

HekoTopble yyacTku o6MOTKM
cTaTopa CUIIbHO
HarpeBaloTCcs.

KopoTkoe 3amblkaHue Mexay BUTKaMU.

PaspbiB napannenbHbIX NMHUA 0GMOTKN
cTatopa unu a3 ero ooMoTKu.

3aHoBO oOMoTanTe cTaTop.

HeHnapnexallee coeanHeHune.

nOBTOpHO BbINOJIHUTE coeNnHEeHne.

HekoTopble yyacTku poTopa
CUIbHO HarpeBaloTCHl.

O6moTKa poTopa noBpexaeHa.

MoyrHMTEe 06MOTKY poTopa MUnu
3ameHuTe ero.
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HEUCMPABHOCTb

BO3MOXHbIE NMPU4YUHDbI

YCTPAHEHUE

CTpaHHbIN WyM BO BpeMs
paboThbl NoA Harpy3Kom.

MexaHunyeckas HencnpaBHOCTb.

Kak npaBuno, ypoBeHb Luyma
CHWXaeTCs NPU CHWKEHUM 4acToTbl
BpaLLeHMs; CM. TakxKe: "BbICOKME
YPOBHM LLYMOB BO BpeMS
akcnnyatauuy 6e3 Harpysku".

HevcnpaBHOCTb B 3NEKTPUYECKOM
KOHTYpeE.

[Nocne BbIkNOYeHUS ABUraTens
wym npekpatlaetcs. ObpaTutech
3a koHcynbTauuern B WEG.

Mpwu pa6oTe noa Harpy3kom

NoSsIBNSIETCA WYM, KOTOPbIN

npu OTKIHOYEHUN Harpy3ku
ucyesaer.

HeuncnpaBHoCTb B kOpobke nepegay unm
NPMBOAUMOM MEXaHU3ME.

[MpoBepbTe MexaHn4eck1in Nnpueog,
NOAKIIOYEHNE HArpy3ku 1 POBHOCTb
€ro yCTaHOBKMW.

HeucnpasHocTb 3yGuaTol nepegayqu.

BblpoBHaTE NogkntoYeHme.

OcHoBaHve TpebyeT
BblpaBHUBaHUSA/HUBENNPOBAHWS.

BbipaBHuBaviTe/BbINONHANTE
HVMBeNMpoBaHWe NPUBOAMMOrO
MexaHn3ma.

HeHagnexalyas 6anaHcupoBka
KOMMOHEHTOB UM NPMBOANMOrO
MexaHu3ma.

MoBTOPHO BbINOMHUTE
6anaHcupoBky.

HeHapnexallee noaxnoyeHue.

MounHuTe nnn sameHnTe MydTy
NOAKIMIOYEHNS.

HerlpaBVlanoe HanpasneHne BpalleHna
aBuratens.

MHBepTUpynTE coeamHeHust obemx

das.

O6MoTKa cTaTopa CUNLHO
HarpeBaeTcs BO BpemsA
pa6oTbl Noa Harpy3Komn

BeHTURsATOpLI KPYTATCS B
NPOTUBOMOMOXHOM HanpaBneHuun.

McnpaBebTe HanpasneHue
BpaLLEHNS BEHTUNSATOPOB.

HepocTtaTouyHoe oxnaxaeHue ns-3a
3arpAasHeHna Bo3ayxosona.

Ounctute Tpybonposopa, 4Yepe3
KOTOpbIV NPOXOAUT NOTOK BO3AyXa,
OT IPsA3M 1 NOCTOPOHHMX MPUMECEN.

Meperpyska.

M3amepbTe Tok cTatopa. CHusbTe
Harpysky. lMpoaHanusupynte
obnacTb NpMMeHeHus ABuraTens.

MoBbILWEHHOE KONMYECTBO MOMbITOK
3arnycka unm CnmwKom BbICOKUIA OCEBOW
MOMEHT MHepLuN.

CHM3bTE KONMMYECTBO MOMbLITOK
3anycka.

Cr1LIKOM BbICOKOE HanpsbkeHue, YTo
NPUBOAUT K O4EHb BLICOKUM NOTEPSIM B
cepaeyHuKe.

Henb3a gonyckaTtb, 4TOObI
HanpsbkeHue npesbiwarno 110%
HOMWHANbLHOroO 3HaYeHUs1, ecnu
WHOE He yKa3aHo Ha
NOeHTUUKALMOHHON Tabnnyke.

Cnuwkom Hu3koe HanpsxeHue, 4To
npmMBOAUT K CITULLKOM BbICOKOMY
3Ha4YeHUo TOKa.

[MpoBepbTe HanpsbkeHWe NUTaHUS U1
BENUYMHY NafeHUsl HanpshkeHns B
asurartene.

Pa3spbIB ogHOro 13 BbIBO4OB Nogaym
nuTaHna nnu gasbl 0BMOTKM.

M3mepbTe TOK BO Bcex hasax u, B
cnyvae HeobxoanMocTH,
yCTpaHWUTE HENCMPABHOCTb.

PoTtop uapanaet cTaTop.

lMpoBepbTe BO3AYLUHbLIV 3a30p,
ycnoBusi akcnnyatauum (snbpauum
W T.4.), COCTOSIHNE NOALMMHUKOB.

Ycnosus akcnnyatauum He
COOTBETCTBYIOT CBEEHMSM, YKa3aHHbIM
Ha naeHTUMKaLUMOHHOM Tabnuyke.

Cospanite n nogaepxuBanTe
YCIOBMS SKCNyaTaumm,
COOTBETCTBYIOLUMNE AAHHBIM
NOEHTUPUKALMOHHON Tabnnykm,
UIN CHU3bTE HarpyskKy.
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HEUCIMPABHOCTb

BO3MOXHbIE NMPUYUHDbI

YCTPAHEHUE

O6MmoTKa cTaTopa
CUNbLHO HarpeBaeTCA BO
BpeMs paboTbi noa
Harpyskomn

OTcyTCTBUE paBHOBECUS NPU NUTAHUK
(neperopeBLUNiA NpeaoXpaHUTENb,
HenpaBuIbHOE ynpaBrieHue).

MpoBepbTe, ypaBHOBELLEHbBI NN
HanpshkeHust unn paboTaeT nu
ABWraTenb TOMbKO Ha ABYX dasax, 1
YCTPaHWTE BbISIBNEHHYIO Henomnagaky.

pasHas obmoTka.

BeHTnNAumnoHHble Tpybbl NOBpeXOEHbI.

Ouucture.

"pA3HBIN BO3AYLWLHBIA MUNLTP.

Ounctute PUNLTPYIOLLUIA SNIEMEHT.

HanpasneHve BpaleHns He
COOTBETCTBYET MUCMOMNb3yeMoMy
BEHTUNATOPY.

OcMOTpUTE BEHTUNSTOP 1
CKOPPEKTUPYITE €ro Takum o06pa3om,
YTOGbI OH COOTBETCTBOBAS HaMpPaBlEHNIO
BpalleHus asuraTens.

Bbicokue ypoBHM

LyMOB BO Bpems

akcnnyatauum 6e3
HarpysKku.

PasbanaHcupoBka.

Bo Bpems CHMKeHUs ckopocTu
BpaLLeHns agsuratens nocne
OTKIMIOYEHMS HaMPSHXKEHNS LWYMbI HE
ncyesarort.

[MoBTOPHO BbINONHMTE GanNaHCMPOBKY.

PaspbiB ogHol u3 a3 obMoTKM
crartopa.

Vlamepre TOK Ha BXoaax BCexX
COeMHUTENbHBIX kKabenen.

KpenexxHble BUHTbI OTKPYY€Hbl.

3aprTVITe N 3aTAHUTE BUHTDI.

PesynbTaTt 6anaHcMpoBku poTopa
yXyaLaeTcs nocrne MoHTaxa
nogknkt4yeHud.

BbinonHuTe GanaHcuposky
MOAKIMOYEHNS.

OcHoBaHWe pe3oHMpyeT.

OTtperynupywte doyHOAMEHT.

Kopnyc asuratens oecopMmMpoBaH.

MpoBepbTe, HACKOMNBKO POBHbLIM
SIBNSIETCS €70 OCHOBaHWE.

Ban nckpueneH.

Ban moxeT 6bITb AehopMrpoBaH.
MpoBepbTe pe3ynbTaT 6anaHCMPOBKY
poTopa M cTeneHb 3KCLLEHTPUYHOCTMU.

BOSﬂ,yLIJHbIIZ 3a30p He BO BCeX TOYKax
OOWNHAKOB.

MpoBepbTe Ban Ha NnpeameT M3rnbos unu
N3HOCa OOMOTKM.

Hu3skas ckopocTb
BpalleHus
paboTatowiero
aBuratens npu
OTKIOYEHHOM BHELLUHEM
COMPOTUBIEHUN.

HenpasunbHbIv BbIGOP pasmepos
NPOBOAHWKOB MeXay ABUraTenem u
peocTaToMm.

Bo3bMuUTE NPOBOAHUKU HYXXHBIX
pa3mMepoB.

Pa3oMKHYTbIN KOHTYp B 06MOTKax
poTopa (B TOM 4nchne, B COEANHEHUAX C
peoctatom).

MpoBepbTe KOHTYP Ha Hanuyne
noBpeXaeHuni.

Hanuune rpasm mexay LeTkon n
KOHTAKTHbIM KOJTbLIOM.

OumncTUTE KOHTaKTHbBIE KOMbLa U
N30MALMOHHBIN BIOK OT rPs3n 1
NMOCTOPOHHMX NPUMECEN.

LLleTkn 3aGnokMpoBaHbl B CBOUX
rHesnax.

[poBepbTe NOABMKHOCTb LLEETOK B UX
rHesgax.

[laBneHve Ha WeTKN He COOTBETCTBYET
TpebyemMomy 3HaYeHMIO.

MpoBepbTe AaBneHne, NPUIIOXKEHHOE Ha
Kaxxay'o LWeTKy, U UcrnpaBbTe ero B
cny4ae HeobX0AMMOCTMW.

MoBepXHOCTb KOHTAKTHbBIX KOneLw,
LiepoxoBaTas, Unu KonbLa uMerT
oBarbHylo hopmy.

OumncTuTe KosbLa OT rpsiaun, OTNONMpyinTe
unu obpaboTarTe ux NoBepxHOCTH (B
cnyyae Heob6xoanmMocTw).

Bbicokas NnOTHOCTb TOKa Ha LeTKax.

HacTponTe LWeTKM B COOTBETCTBUM C
NOAKNHYaeMON Harpy3Kou.

LLleTkn ycTaHOBMEHbI B CBOMX rHe3aax
HeHagnexalum obpasom.

[MpaBunbHO YCTaHOBUTE LLIETKWN.
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HEUCIMNPABHOCTb BO3MOXHbIE NMPUYUHDbI YCTPAHEHUE
OTperynupyiTe NonoxeHue LWeToK B UX
LLleTkn ycTaHOBMEHbI B CBOMX rHE34aX
rHesgax u ycTaHoBMTE HOpMarbHOe
HeHagnexawmm obpasom.
OaBneHue.
Hu3koe faBneHvne mexay LweTkamu u
KonbLamu.
OTperynupyinTte Harpysky Ha
COOTBETCTBME NapameTpam ABuratens
Meperpyska. Uy yCTaHOBUTE HOBbLIV ABUraTenb,
COOTBETCTBYHOLLNIA CYLLECTBYIOLLNM
TpeboBaHUsM.
KoHTakTHble KomnbLia B NII0OXOM
UckpeHue. . o
COCTOsIHUM (OBanbHOWM opMbI, C O6paboTaliTe NOBEPXHOCTb KOHTAKTHbIX
LLIEPOXOBAaTON NOBEPXHOCTLIO, C KoneL, Ha cneumansHOM 060opyaoBaHUN.
napannensHbIM1 6opo3akamu 1 T.4.).
LLleTkn 3a6roKMpoBaHbl B CBOUX MpoBepbTe NOABWMXHOCTb LLETOK B
rHesgax. rHesgax.
HanauTe npuymMHy BO3HUKHOBEHUS
UpesmepHble BUbpaumu. o
BMOpaLuin 1 ycTpaHuTe ee.
OTperynupyiTe LLETKN Ha COOTBETCTBUE
Hun3kas Harpyaka, npuBoasiuas K noakrnoyaemon Harpy3ke n obpabortante
NOBPEXOEHMWI0 KOHTAKTHBIX KOMeL. NMOBEPXHOCTb KOHTAKTHBIX KONeL Ha
cneumansHoM o6opyLoBaHNM.
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10.2 MNoALUMHUKHN
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NMPUMEYAHUE

B Tabn. 10.2 npeacraBneHbl Hanbonee pacnpocTpaHeHHble HEMCNPaBHOCTU NOALWIMIHMKOB. B
HEKOTOPbIX CMyYasix HEUCMpPaBHbIA KOMMNOHEHT HEOBXOAMMO OTNPaBUTL N3rOTOBUTENIO ANst

onpeneneHnd NnpuYnHbI BO3HMKLLEN HENONaaKW.

Ta6n. 10.2: OnucaHue 0CHOBHbIX HeucripagHocmel MoOWUNHUKO8

OE®EKT

BO3MOXHbIE MPUYUHDbI

ONPEAENEHUE NPUYUHbI N EE
YCTPAHEHUE

Bo BpeMs paboTbl ABUraTesNlb rPemMuT.

= MMoAWMNHUKA NOBPEXAEHDI.

3ameHuTe NOALUUMHMK.

YMepeHHbIe wymMbl B noglunnHuKe,
Hanu4ymne MaToBbIX Yy4acCcTKOB,

06pasoBaHMe BbleMOK Ha AOPOXKaxX.

= [logWmMnHMK YCTaHOBMEH KPUBO.

OcBoboauTe rHe3no Ha Bane n
YCTaHOBUTE HOBbIM MNOALIMMHUK.

Bbicokuit ypoBeHb LLYMOB B
NOALUMIMHUKE U ero neperpes.

= Koppo3sus Ha cenapartope
NOALUMMHMKA, NOCTOPOHHME YacTULlbI
B CMa304HOM BELLECTBE,
obpasoBaHMe TPeLLMH Ha JOPOXKKaX
n3-3a HeocTaTka CMasKku,
BEPOSATHO, 3230p B NOALIMMHUKE HE
COOTBETCTBYET Tpebyemomy
3HaYeHMIO.

BbinonHuTe rurneHnyeckyto o6paboTky
MOALUMMHMKA U CMaXKbTe ero B
COOTBETCTBUM C MHCTPYKLMAMM.

3amMeHnTe NoALLNMHUK.

MoAawmnHuk HarpeBaeTcs.

= YpesmepHOoe KOnmnyecTso
CMa304HOro BELLeCTBa.

M3eneknte np06Ky 13 CrMBHOIro
OTBEepPCTUA ANd CMa304HOro BellecTsa
M oCTaBbTe ABuUrartesnb BO BKIMIOYEHHOM
COCTOSIHUW 0 BbIXOA4a BCEWN NULLHEN
CMa3Ku.

= YpeamepHoe oceBoe unm
pagmanbHoe HaTshKeHne PeMHS.

YMeHbLUMTE HaTSXKEHNE PEMHS.

= VIckpuBreHHbI Ban/Ype3mepHbie
BMGpaumm.

BbipoBHSAlTE Ban 1 npoBepbTe
pe3ynbTaT 6anaHcMpoBKX poTopa.
Hangnte npnyvHy BO3HWKHOBEHMS
BMOpauun 1 ycTpaHuTe ee.

= HepoctaTok CMaso4HOro BELLeCcTBa.

[obaBbTe cMa3Ky B NOALUMMHUK.

= 3aTBepaesLUee CMa3ovHoe
BELLIeCTBO, Bbi3blBalOLLEE
6nokunpoBky ccep.

3ameHuTe NOALUUMHMKN.

" nOCTOpOHHVIe BellecTsa 1 npumMmecu
B CMagskKe.

BbiMoiTe NOALLMNHUKA 1 3aHOBO
CMaxbTe UX.

TeMHble NATHA HAa OAHOW U3 CTOPOH
AOPOXKM noAaLInNnHUKa.

= OceBO€ HaTsKEHNE OYEHb CUNBHOE.

MpoeepbTe 6ok Npueoaa u
NOAKMIOYEHNST K HEMY HarpysKku.

TeMHble NIMHUK, pacnonoXeHHbIe
6nu3ko Apyr K Apyry Ha [OpoXKax,
WNU nonepeyHble 60po3abl.
Touykoo6pa3Hble NATHa Ha
chepuyeckux BTynKax
NOALUMMHUKOB.

= Lipkynauus Toka yepes
NOALLUMMHUKN.

OumncTnTE U 3aMEHUTE U30NALUIO
noALwmnHuka. Ecnm nsonaums
OTCYTCTBYET, YCTAHOBUTE €€.

MN3MeHWTe HanpaBneHrne Toka TakuMm
0bpa3om, YTOGbI OH He NPOXoAWs
Yyepes NOALLUMHMK.

Bopo3aku Ha AopoXKKaXx.
BMSATUHLI Ha rpaHuLe
LMNUHOPUYECKUX INIEMEHTOB.

= BHeluHve BMGpaLum, B YaCTHOCTK, B
TOM Crnyyae, ecnu apuratesb He
3KCMNyaTMpOBanu B TeyeHue
NPOAOIMKUTENBHOTO BPEMEHM.

= HeHagnexalyee TexHM4yeckoe
obcnyxmBaHne nNpu XpaHeHUn.

Bpems oT BpemeHun npokpy4mBainTe
OCTaHOBIEHHbIV POTOp ABUraTens,
0CcobeHHO B TOM Cryyae, ecnm
Asuraternb SBMAETCS pe3epBHbIM.

BHMMAHUE

KoHCTpyKUMs aBuratenei, onncaHne KoTopbix NPUBOANUTCA B JaHHOM PYKOBOACTBE, NOCTOSIHHO
COBEpLUEHCTBYETCA. DTO 03HAYaET, YTO CoAepKaHNe PyKOBOACTBA MOXET BblTb M3MeHEHo 6e3

npeaBapuTeribHOro ysejoMieHu4.
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11 TFAPAHTUUHbIE YCINOBUA

Mpwn ycnoeun cobntogeHns npasun akcnnyataumm WEG, yka3aHHbIX B COOTBETCTBYHOLLMX MHCTPYKUUSIX,
NOCTaBMsAEMbIX C KaXO0W eANHULIEN NPOOYKLMMN, HA TEXHNYECKN-CITOXKHbIE TOBapbl AEWCTBYET rapaHTus Ha
Npon3BOACTBEHHbIN Opak 1 AedekTbl MaTepmanos B Te4eHne 12 (4BeHaguaTn) MecsLeB C MOMEHTa BBoAaA
n3genvs B aKCnyaTaumio unu B TedeHne 18 (BocemHagLaTn) MecsLEB C MOMEHTa OTIPy3ku ToBapa
npoussoguTenem (B 3aBUCMMOCTM OT TOFO, KaKOe U3 3TUX ABYX COObITUI HACTYNUT NEPBbLIM).

[aHHasa rapaHTusl He pacnpocTpaHaeTcs Ha n3genus, yuepod KoTopbiM Obin MPUYMHEH B pe3yrnbTaTe
HeHagnexaLlen akcnnyarauum nnm HebpexHoro obpatleHuns (BkntoYas, HoO HE OrpaHNYMBasiCb,
HeHagnexallee TexHmdeckoe 00CnyXnuBaHue, cry4yanHble NONIOMKWU, HEHaANEXaLLyl0 YCTaHOBKY,
MoauduKaumn, HenpaBuUbHYO PErynMpoBKY U HEHaANeXallmMin pEMOHT, a TaKkKe MHble Henonaaku,
CBsI3aHHbIE C HEeHaanexallen aKcnnyataumen).

WEG He HeceT OTBETCTBEHHOCTM 3a pacxodbl, CBA3aHHbIE C YCTAHOBKOW, AEMOHTaXXOM U3aenusa Ha o0bekTe
NnoKynaTens, 3a pacxofbl, ABMASOLWNECS CNEACTBMEM BbllLEYKa3aHHbIX onepaLymi, Takme Kak (oMHaHCOBbIV
yuiep0, a Takke 3a pacxopbl Ha TPAHCMOPTUPOBKY M3OENMS, NPOe3 U NPOXUBAHWME TEXHUYECKOTO
crneunanucTa (B TOM crnyvae, ecnm ero ycnyrm npegocTaBnsitoTCA B COOTBETCTBUM C 3aNpOCOM 3aKas4dumka).
PeMOHT u/unu 3ameHa getanew nnm KOMMNOHEHTOB, BbiNonHseMble B MacTepcknx WEG B TeveHune
rapaHTUMHOro nepuoaa, He NPUBOASAT K YBENUYEHUIO CpoKa AeNCTBUS NepBOHaYansHOW rapaHTuum, ecnm
WHOE He yKka3aHO B NUCbMeHHoW bopme komnaHnen WEG.

HacTtosLme ycnoBsusi oTHOCATCA K eAMHON rapaHTuu, npegoctasndemon WEG Ha gaHHoe nsgenwve, u
3aMeHSII0T BCE MHbIE rapaHTuu, NPsSMble UMW KOCBEHHbIE, NPeoCTaBNeHHbIe B MMCbMEHHOW UMK YCTHOM
dopme.

WEG He npegoctaBnsieT KOCBEHHbIX rapaHTui Ha usgenus, haktuyeckas cepa NpMMEHEHNST KOTOPbIX
oTnMyaeTca oT cepbl MPUMEHEHMS, yKa3aHHOW NPON3BOAUTENIEM.

PaboTHWMKK, areHTbl, pacnpoCTPaHUTENN, TEXHUYECKME CreuuanucTbl nnn niobble gpyrue nuua He
obragalT NoSIHOMOYNSMY NpeaocTaBneHus rapaHTum ot umenHn WEG 1 He MoryT npvHumaTth Ha cebs
Kakne-nmbo oba3aTenbCTBa, KacarLlmecs NpoayKToB KOMMaHUK.

B Tom cnyyae, ecnu Takoe cobbiTue npounsoLuno 6e3 npegeaputenbHoro paspelueHms WEG, rapaHTus
aHHYNMpYyeTCst aBTOMATUYECKN.

NONOXEHME O OTBETCTBEHHOCTH

B cOOTBETCTBMM C MNONOXEHMAMM NpeablayLLEro MyHKTa HACTOALLEero AOKyMeHTa "YCcnoBsusi npegocTaBneHns
rapaHTUAHOrO 06CNYXXMBaHUSA Ha TEXHNYECKU-CIIoXHble ToBapbl”, WEG He npuHuMaeT Ha cebs kaknx-nmbo
00513aTENBLCTB M HE HECET OTBETCTBEHHOCTM Nepes NokynaTenem 3a nocneactans U pacxoqpl (6es
OrpaHuYeHnn), CBA3aHHbIE C OMMAaTOW YCNyr TEXHUYECKUX CNELManmCcToB, BO3HUKLIME B pe3yrnbTaTe
aHHYNMPOBaHMWS OMUCAHHOM B HACTOSLLEM JOKYMEHTE rapaHTuu.

Kpome Toro, nokynaTenb cornaceH BO3MeCTUTb NPUYNHEHHBIE KOMMaHUM YObITKM UNW HE NodaBaTtb NPOTUB
Hee cyaebHbIX NckoB (ywepd, He CBA3aHHbIV C pacXxo4amMu Ha 3aMeHy UMM PEMOHT HEUCTPaBHOIO U3Aenus B
COOTBETCTBMU C BbILLEYKA3aHHBIMW NMONOXEHUAMW HAacTOALWMX "YCNOBUA NPeAOCTaBNEHNS rapaHTUIAHOMO
obcnyxmMBaHUA Ha TEXHUYECKN-CMNOXHbIE TOBaphb!") B TOM criyvae, eCriv OHWM UMEKOT NPAMYHO UM KOCBEHHYIO
CBA3b C AencTeusiMn, 6e34enCcTBMEM UK XanaTHOCTBIO NOKyNaTensi BO BPEMs UCMbITaHWIA, SKCNyaTaumm
UK 3aMeHbl Kakoro-nmbo nagenus, NpoAaHHOro Unn NocTaBneHHoOro nokynartento komnaHnen WEG un Ha
KOTOpOE pacnpocTpaHsieTcsl 4aHHOe rapaHTuMiHoe 06a3aTenbLCTBO.

WEG Group - Energy Business Unit
Jaragua do Sul - SC - Brazil
Phone: 55 (47) 3276-4000
energia@weg.net
www.weg.net
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