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YBakaembln MNoKynartersb,

Bbnarogapum 3a nokynky asuratena WEG. NpunobpeTeHHbin Bamu npoaykT - achdektmBHOE
n3genue BbICOKOro KayecTBa, YTO rapaHTUpyeT ero 6e3ykopusHeHHyo paboTy.
OnekTpoasuraternb UrpaeT BaXHY0 pPOrb B OXpaHe OKpyXatoLen cpeabl 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 HAcTosILLEeEe PYKOBOACTBO Nepea TeM, Kak MPUCTYNUTb K YCTaHOBKE,
JKcnnyaTaumm unm TeXHn4eckomy obcnyxumeaHuio nsgenus. B Tom cnyyae, ecnm Bbl He HaLWNm
OTBETbI Ha CBOW BOMpOChI, obpaTtuteck k npeactasutento WEG.

XpaHuTe gaHHOe PYyKOBOACTBO B HEMOCPEACTBEHHOM B6nnM30CTy OT ABuUratens, Ytobbl UMeTb
BO3MOXHOCTb 06paTUTbCA K HEMY KaXKabli pa3 Npyv BOSHUKHOBEHMM KaKUX-TTMOO COMHEHWUNA.

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 opmate 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 MHCTPYKLMU, MPUMEHUMYIO K CTaHOAPTHBIM MoAensm
aurartenen.

Osuratenu, obnagarowue nuagmemMayanbHbIMM 0COBEHHOCTAMM, NOCTABIIAOTCH B KOMMIIEKTE CO
crneumanbHON JOKYMEHTaUMEN (YepTexm, CXema coequHEHU, rpadoukn XxapakTepucTuk n T.4.). [Jo Toro, kak
NPUCTYNUTb K YCTAHOBKE, 3KCMyaTauun nnm TEXHNYECKOMY 0OCNyXXnBaHWo ABuratens Heobxoammo
O3HaKOMUTBLCS C HACTOSLLMM PYKOBOOCTBOM M BCEW CONPOBOANTENBHON JOKYMEHTaUNEN.

Mpn HaNMYMKM COMHEHWUI UM BONPOCOB, KacaloLMXCcH ABUratenen ¢ MHAMBMAYanbHbIMU KOHCTPYKTUBHBIMM
ocobeHHocTAMK, obpaTuTech k npeactasutento WEG. Ytobbl 06ecneunts npaBuibHy0 paboTy ABuratens
n 6e3onacHOCTb NepcoHana, BOBMIEYEHHOIO B €ro aKcnnyaTaumo, Heobxoanmo criefoBaTb BCEM
WHCTPYKUUAM JAHHOMO PyKOBOACTBA U cobntogaTth BCe ykazaHHble B HEM HOpMbl. HecobnioaeHue
WHCTPYKUUIA 1 HOPM, yKa3aHHbIX B AaHHOM PYKOBOACTBE, MOXET NPUBECTU K aHHYNIMPOBAHMUIO rapaHTum
nponssoguTens. 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 G F 560 A

NWUHWA OBUTATENEN
M - JluHus M

TN POTOPA
G - KOpoTKO3aMKHYTbIN poTOp

CUCTEMA OXNAXAEHUA

A — OTkpbITOro TMNA, camoBeHTUNMpyembii — IP23W

P — OTkpbITOro TMna, camoBeHTUnNupyembin — IP24\W

D - CamoBeHTUNMpyeMBIN, MOga4va u BbIBOA, BO3ayxa Yepes Tpybonposog

T — C npMTOYHOW BEHTUNALMEN, MOAaYa 1 BbIBOA BO3Ayxa Yepes Tpybonposog

F — CamoBeHTUNMpyeMbI C TEMNNOOOMEHHMKOM «BO3AYX-BO3AyX» Ha ABuUratene

R - CamoBeHTUNMpyeMbIN ¢ TENNTOOOMEHHUKOM «BO34YyX-BO34YX» BOKPYr ABUraTensi

| - C NnpUTOYHOM BEHTUNSALMNEN BO BHELLUHEN N BHYTPEHHEN BO3AYLUHbIX LEensXx,
TEeNnnooBbMEHHMK «BO30YX-BO3OYyX»

L— TennoobMeHHMK «BO3Oyx-BOAA», MPUTOYHAs BEHTUNAUUA BO BHYTPEHHEWN

BO3AYLLHOM Lenu

KOPIMYC IEC

Crangaptel IEC (o1 280 go 1800)
Crangaptel NEMA (o1 4400 po 28000)

OTBEPCTUA HA OMNMOPAX
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 Crieaylolme 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 MPeaynpexaeHnn, MOXeT NPMBECTU K
MaTtepuanbHoMy yLiepoy.

CoaepXuT BaxkHyH0 MHpOpMaLIMIO, KacatoLLyocs Haanexallero o6cnyxmBaHus n
npaBuUrbHOWM paboTbl U3genus.

@ NMPUMEYAHUE
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2 OCHOBHbIE MHCTPYKUUU
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Heobxoanmo nocTosiHHO MHADOPMUPOBaTL BeCb 63 NCKNIOYEHUS NEPCOHAr, paboTaroLMA C YCTaHOBKOW,
aKCnnyaTaumen nm TEXHNYECKUM 0BCNYXMBaAHNEM SNEKTPUYECKNX YCTAHOBOK, OTHOCUTENbHO
CYLLECTBYIOLLMX U HOBbIX HOPM TEXHMKN 6€30MacHOCTU NpU BbINOMHEHNM NPOGECCUOHANBbHbIX
ob6s13aHHOCTEN, a Takke crneanTb 3a Ux cobnogeHnem. [lo Hayana nobbix paboT OTBETCTBEHHOMY NULLY
HeobxoaMMo ybeauTbest B CTPOroM CobriogeHnn Bcex NpaBsuin n HOpM U NpeaynpeanTb CBOUX NOAYNHEHHbIX
o6 OonacHocCTHu, CBS3aHHOW C BbIMNONMHEHNEM NOpPYy4YEeHHOro 3agaHus. D,BVIFaTeJ'II/I OaHHOro Tmna, B cny4vae ux
NpUMEeHeHnA He No HasHa4YeHuto, Npu OTCYyTCTBUU Haanexawero TexHM4eckoro 06CJ'Iy)KI/IBaHI/IF| mnnm B cny4yae
BMeLLATeNbCTBA HEKOMMETEHTHbIX NN, MOTYT MPUBECTU K CEPbE3HBIM TPaBMaM W/1nm matepuanbHoOMy
ywepby. Takum obpas3om, BCe BbilleyKkaszaHHble paboTbl JOMMKHbI MPOBOAMTLCS TOMBKO

KBaJ'IVICbI/IU,VIDOBaHHbIMVI cneynanmncrtamu.

2.1 KBAITIM®ULUUNPOBAHHbIE
CNEUMANNCTDI

Moa kBanuMLUMpoBaHHbIMK CrieumanmcTamm
nogpasyMeBatoTCs NoAMW, NonyYmBLINE
paspeLlleHne OTBETCTBEHHbIX 3a NpoBeAeHne
paboT nuu, KoTopble, B CUIY NOMYyYEHHOW
MOArOTOBKW, OMbITa, YPOBHA 0BpasoBaHus, 3HaHU
COOTBETCTBYIOLLMX HOPMATUBOB, crneumdmrKaLmn,
HOPM TEXHUKM Be3onacHocTH, cnocoboB
npegoTBpaLLeHNs HecHacTHbIX Cry4aeB U
3HaKoMcCTBa C pabo4mMmm ycrioBnsiMu, CnocobHbl
pacnos3HaTb NOTeHUManbHy ONacHOCTb U
nsbexartb ee.

KBanudunumpoBaHHble crneumanmcTbl Takke
[OIMKHbI 3HATb NOPSAOK OKa3aHUs NepPBON MOMOLLIM
1 BbITb B COCTOSIHUM €€ oKasaTb B criyvae
HeobxogumocTu.

Mpennonaraetcs, YTo BCe paboThbl Mo
3KCnyaTaunm, TEXHUYECKOMY 0BCIYXMBaHMIO U
PEMOHTY BbINOMHAKTCH UCKIHYMTENBHO
KBanuuLMpoBaHHbIMU CrieLmanucTamun.

2.2 UHCTPYKUUU NO TEXHUKE
BE3OIMNMACHOCTHU

OMNACHOCTb

Bo Bpems akcnnyaTtaumm HekoTopble
aneMeHTbl 060py10BaHNsS HaxoaATCA
noz, BbICOKUM HarnpsixxeHnem (4To
MOXXET NPUBECTM K NMOpaXeHNo
3MNEeKTPUYECKMM TOKOM UMW TEMMOBOMY
OXOrY) UM UMEIOT He3aLUMLLEHHbIE
BpaLLaloLLmMecs YacTu.

Takum obpasom, akcnnyaraums
MeXaHu3Ma C OTKPbITbIMU
pacnpepenuTenbHbIMU KOpobKkamu,
He3alULLEHHBbIMW NOAKIIOYEHNSIMK, a
Takke HeHagnexallas akcnnyartauus,
npu KOTOPOW He cobntoaroTcs
COOTBETCTBYIOLLME HOPMbI, MOXET
NPUBECTU K CEPbE3HbIM TPaBMaMm U
MaTepuanbHoMy yLiepoy.

BHUMAHUE

Ecnn npegnonaraeTcs ucnonb3oBaTtb
MaLUVHbI 1 06opydoBaHNe BHE
NPOMbILLSIEHHON 30HbI, KOHEYHbIN
none3oBaTenb 0653aH obecnevnTb
©e3onacHocTb 060pyAOBaHNS NyTEM
NPEeBEHTUBHbIX MEP N OENCTBUN,
HarnpaBneHHbIX Ha obecneveHune
©e30nacHOCTV NpU MOHTaxe
(HegonyLieHne NpubnmxeHus
NMOCTOPOHHMX NWLL, HanpumMep, AeTen).

Jlnua, oTBeTCTBEHHbIE 3a TEXHMKY 6E30nacHOCTU

BO BPEMS YCTAHOBKW, AOMKHbI rapaHTUpOBaTh,

yTO:

= YCTaHOBKY U akcnnyaTauuto obopyaoBaHus
OCYLLIECTBISAIOT TOMbKO KBaNMULMPOBaHHbIE
paboTHUKY;
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= PaboTHMKaM NpeaocTaBneHo HacToslee
PYKOBOLCTBO U OCTarlbHas JOKyMeHTaLms,
nocTasnsemMas B KOMMMEKTe ¢ ABuUratenem; Bce
paboTbl NPOBOAATCS B CTPOrOM COOTBETCTBUU C
PYKOBOACTBOM MO OBCYKMBaHMIO,
COOTBETCTBYIOLLMMU HOPMAaMM 1 [OKyMEHTaLIMen
Ha usgenve;

BHMMAHUE

HecobntogeHrne HOpM Mo YCTaHOBKE U
TexHuKe 6e30MacHOCTM MOXET
NPUBECTU K aHHYNMPOBaHWUIO rapaHTUm
Ha nsgenuve.

Paboyee nomelleHne AOMmKHO ObITb
obopyaoBaHo cpefcresamm
noXKapoTyLLeHMs U cnocobamu BbI3oBa
Opuvragbl onst okazaHus NepBoOn
nomouu. Npu 3TOM, BbiLLEyKa3aHHOE
06opyaoBaHne OOMKHO HAaXOAMTBLCS Ha
BMAHOM MecCTe, a AOCTYN K HEMY
[OIMKEH ObITb 6ecnpensATCTBEHHbIM.

Kpome Toro, Heo6xogMmMo NpMHMMaThb BO

BHUMaHue:

= TexHM4ecKyto JOKYMEHTaLMIO, KacatoLLyocs
cdep npuMeHeHUs (ycroBus aKcnnyaraumu,
BbIMOJTHEHNE COEeaUHEHNI 1 BbIGOP NOMeELLEHUS
ONS YCTaHOBKWN) U coaep)Kallylocs B KaTanore,
cneundurKaLmmn 3akasa, UHCTPYKLMSAX MO
aKcnnyaTaumm, pykoBoacTBax U MHOM
OOKYMeHTauuu;

= BHelUHMe ycnoBus, CNoCoBHbIEe MOBNUSTL Ha
KaXKQyt KOHKPETHYH YCTaHOBKY;

= Bo Bpems pasnuyHbIX MaHUNynaumum m
TPaHCMOPTUPOBKM U3aenus Heobxogumo
NCMNonb30BaTb HaAMNexXallne NHCTPYMEHTbI U
obopynoBaHue;

= YpganeHue cpeAcTB 3alnTbl C OTAEMNbHbIX
KOMMOHEHTOB U3denus crieqyeT Npou3BoanTb
HenocpeacTBEHHO Nepes ero yCTaHOBKOW.

OTAaenbHble KOMMOHEHThLI M3aenus HeobxoaMmMo

XPaHUTb B XOPOLLIO 3aLUMLLEHHbIX OT BPeOHbIX

BELLECTB NMOMELLEHUSX, B KOTOPbIX OTCYTCTBYIOT

BMOpauun; Takke crnepyeT nsberatb nUx

MeXaHMYeCKoro noBpexaeHust (Hanpumep, npu

nageHnn) n obecneunTtb 6e30MacHOCTb

HaxoOsALNXCA B HEMOCPEACTBEHHON BIIM30CTH

nogen.

2.3 CTAHOAPTbDI
PaspaboTka, N3roTOBNEHME 1 UCTIbITaHne

asuraTtenen OCYyLUEeCTBNANNUCH C cobnogeHnem
cnenywwmnx CtTaH4apToOB:

14 I

Tabn. 2.1: CmaHdapmei, IpUMeHsieMble K
mpexghasHbIM aCUHXPOHHbIM dgu2amerisim

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

CreneHb 3aWuThl 60034-5 9884 MG1-5

OxnaxxgeHne 60034-6 5110 MG1-6
KorcTpykusHbie | o004 7 | 5031 MG1-4
dopMbl

YpoBeHb Lwyma 60034-9 7565 MG1-9

MexaHuyeckne

60034-14 | 7094 MG1-7
BMOpauun

2.4 BHELUHMUE yCnoBuA

[lBuratenu paccumTaHbl Ha paboTy npwm

crneayLwmnx BHELWHUX YCMOBUSIX:

= Temnepatypa B nomeLLeHun: oT -15°C go
+40°C;

= BbicoTa Hag ypoBHeM Mops Ao 1 000 m;

= [TomelleHne AOMKHO COOTBETCTBOBATL CTEMEHN
3aWmThl ABUraTens.

BHMMAHUE

[ns gBurartenen c BOAHON cMCTEMOM
oxnaxgeHust TemnepaTypa
OoKpy>KatoLlen cpepbl He AormkHa BbITb
Hwke +5°C. B ToM cnyyae, ecnu
Apuratens nnaHupyeTtcs
3KCnnyaTupoBaTh Npu TemnepaTypax
Hwke +5°C, B BOOY CMCTEMBI
oxna)kaeHus HeobxogMmo Ao0aBNATb
aHTndpus.

Ecnu gBuratenb nnaHnpyeTcst aKCnyaTMpoBaTh B
HeCTaHOapPTHbIX YCNOBUAX, BO3SMOXXHO €ro
BbINOSIHEHWE Ha 3aka3. B aTom cnyyae, ycnosus
3KcnnyaTauum ykasblBatoTCsi B 3aKynOYHON
BEAOMOCTU, Ha NOEHTUDMKALNMOHHON Tabnnyke 1 B
crneumdukaumm, NoCTaBNAeMON C Kaxabim
aBuratenem.

2.5 YCNoBUA SKCINYATALUUN

["apaHTUA Ha NPOAYKT AeNCTBUTENbHA TOMBKO B
TOM cryyae, ecnv ABuraTtenb 3KCnyaTupyeTcs ¢
cobnogeHNeEM HOMUHArbHbBIX XapaKTepUCTUK,
yKa3aHHbIX B MOEHTUUKALNOHHON Tabnnyke, 1 B
COOTBETCTBMMU C NPUMEHUMbBIMW CTaHOAPTaMM1 U
HOpMaMmu, a Takke CBeAeHNsIMK, cogepXaliummucst
B AaHHOM pyKOBOACTBE.
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2.6 HAMNPAXEHUE N YACTOTA

KpaiiHe BaxxHO obecneunTb Hagnexatlee

anekTpocHabxeHne gsuratens. [poBogHWKN 1

CUCTEMbI 3aLUUTLI B LLeNIoM 06si3aHbl

rapaHTMpoBaTb Nogayvy ka4eCcTBEHHOW

3NEKTPO3HEPIUN HA KINEMMbI ABUraTens ¢

XapaKkTepuUcTMkamMmm, COOTBETCTBYHOLLMMU

ctaHgapty IEC60034-1:

= HanpskeHue: oTKnoHeHne pabo4yero
Hanpsa>XXeHna oT HOMUHallbHOro 3Ha4eHna He
OOIMKHO npeBbiwatb +10%;

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

©

10%

5%

5% 2% 2% 3%, O
3

7
ol “H

,

/ -10%

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

Pacwudgpoeka o603Haq4eHull Ha PucyHok 2.1:
HanpsxeHue

3oHa A

Yacmoma

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

O~

[Buratenb AOMMKEH HEMPEPbIBHOMO BbINOMHATH
CBOI OCHOBHYIO (pyHKUMIO B 30He A, ofHaKo, OH
MOXET MOMHOCTbIO He coBnagaTh C
HOMMWHAamNbHbLIMU 3HAYEHUAM HaNPsXKEHUs n
YaCTOTHbIMU XapakTepucTukamm (cM. PucyHok 2.1
- TOYKa HOMUHamNbHbIX XapakTEPUCTHK), B TAKOM
crnyyae, OHU MOryT HEMHOIO OTNNYaTLCS.
TemnepaTypa MOXeT NOBbILLATLCS CUIbHEE, YeM
npun aKcnnyaTauum Ha HOMMHasbHbBIX 3HAYEHUAX
Hanps>KeHUs U 4acToTbl.

[Buratenb AOMKEH BbINOMHATL CBOKO OCHOBHYHO
dyHkumto B 3oHe B. OgHako, No cpaBHEHMIO C
paboTon Npu HOMWHAaNbHBLIX 3HAYEHUAX
HanpsKeHUs 1 YacToThl, ero paboyne nokasaTenu
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MOryT OTnu4aTb cunbHee, Yem npu pabote B 30He
A. B 3TOM cnyyae, OH MOXeT HarpeBaTbCs
CunbHee, YeM Mpu AKCnyaTaumm Ha
HOMMWHArbHbIX 3HAYEHUSIX HaNPSDKEHWS U 4acTOTb,
W, BNOMHE BO3MOXHO, CUMbHee, YeM npu paboTe B
3oHe A.

MNpopomknTenbHas aKcnnyaTauus Ha rpaHuLax
30HbI 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 TPAHCMOPTHYO KOMMaHWIO,
cTpaxoByto komnanuio n WEG.
HeunHdopmupoBaHme 0 NMpUHMHEHHOM
npv TPaHCMOPTMPOBKe yLepbe
npvBeOET K NOTEPEe rapaHTuM Ha
nsgenve.

BHMMaTENbHO OCMOTpPeTb ABUraTernb CO BCEX
CTOPOH;

= Cucrtemy BGrNoknpoBKM Bana HeobXoaANMO CHATb
NWLWb HENOCPEACTBEHHO Nepes YCTaHOBKOW U
3aTeM xpaHuTb B 6e3onacHoM MecTe ans
NCMNonb30BaHWsa Npu crepyoLemn
TpaHCMOPTUPOBKE 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 3aUTHON YNakoBKe
aetanu HeobxoaMMO NPoBepPUTL 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 3allMTHYO aHTUKOPPO3UNHYIO
CMa3ky C KOHUa Bana, a Takxe 3arfyLuku B
OTBEPCTUAX pacnpeaennuTenbHbIX KOpobok;

= OTM 3aWMTHbIE KOMMNOHEHTLI CNeayeT OCTaBUTb
HETPOHYTbIMM OO OKOHYaTenbHOM COOPKN.
Mocne yaaneHus 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 noj 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 [OnuTtenbHoe XpaHeHMue

B Tom cnyyae, ecnv nepea BBOAOM B
aKcnyaTauuio ABUratenb XpaHUTCS B TeYeHne
ONUTENBbHOro BPEMEHW, OH OCOBEHHO MOABEPXKEH
HebnaronpuaTHbIM BO34ENCTBUSM BHELLHEN
cpenbl, TaknMm, Kak nepenagbl TemnepaTtypbl,
BMaXXHOCTb, KOHTAKT C BPEAHbIMW BELLECTBAMM U
T.0.

Monkble npocTpaHCTBa BHYTPEHHUX AeTanewn
OBuWratens, Takux, Kak BTyJKM NOALIMMHMKOB,
pacnpegenutenbHasi Kopobka, oomMoTKa,
noasepralTcsa BO3AENCTBUIO BIaXKHOro BO3ayXxa,
KOTOPbI MOXET KOHAEHCMPOBATBLCS Ha UX
MOBEPXHOCTU, a Takke, B 3aBUCUMOCTU OT
CTeneHun 3arpsa3HEHHOCTM BO34yxa, BO3AENCTBUIO
BPELHbIX BELLECTB, KOTOPbIE MOTYT NPOHMKaTb BO
BHYTPEHHMWE MNorble NPOCTPaHCTBA.

Takum obpasom, B pesynbTaTe NPoaoIHKUTENBHOMO
XpaHeHWs1 CONPOTUBMEHWE U3ONALUOHHOIO
MaTepuana obMOTKM MOXET CHU3NTbLCA 3a
npegenbl 4OMNYCTUMbIX 3HAYEHUIN, BHYTPEHHUE
netanu, Takme, Kak BTYIKU NOALUMMNHUKOB, MOTYT
OKUCIUTBLCSA, @ CMa304HbIN MaTepuan NoTepsaTb
CBOW OCHOBHbIE CBOWCTBA. Bce aTn hakTopbl
YyBENMYMBAIOT PUCK NOBPEXAEHMS ABMraTens
nepep, ero 3anycKkoMm.

BHMMAHUE

UT06bI HE NOTEPSATb rapaHTUIo
Npou3BOAMTENS HA ABUraTerb,
HeoGXxoaMMo CTPoro criefoBaTh U
drKcMpoBaTh BbINONHEHME
npeacTaBneHHbIX B JaHHOM
PYKOBOACTBE NPOoUIIakTUYECKUX Mep,
TaKuX, Kak NpUHATUE BO BHUMaHUe
KOHCTPYKTMBHbIX acreKkToB, CriefoBaHue
WHCTPYKLIMSAAM MO TEXHUYECKOMY
06CNyXMBAHUIO, YAKOBKE, XPaHEHUIO U
nepvoanmYeckum npoBepkam.

MpencTaBneHHble HKE MHCTPYKLUM NMPUMEHUMBI
K ABUratensam, noMellaemMbiM Ha AnMTenbHoe
XpaHeHue U/unu K gsuraTtensam, NpocTansaroLLmnm
B TeYeHue AByX Unu 6onee MecsLEB 40
MOMEHTa MX BBOAA B SKCMNyaTaLuio.
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3.2.3.1 MecTo XpaHeHUA

Ons obecneyeHunst Hanny4wmnx YCJ'IOBI/I17I XpaHeHunaA
asurartena B TedeHne npogoJKUTesIbHOIro
BpeMEHN, BbI6paHHoe Ana XpaHeHna MecTto
AOOJ1XHO NOJTHOCTbKO COOTBETCTBOBATL
npeactaBiieHHbIM HUXe KpUutepuam.

3.2.3.1.1 3akpbiToe XpaHeHue

= [lomelleHne ans xpaHeHnst AOMKHO ObiTb
3aKpbITbIM 1 U30NTMPOBAHHbIM;

= MecTO XpaHeHus JOIMKHO ObITb 3aLUULLEHO OT
BNnaru, napos, BpeaHbIX BELLECTB, rPbI3yHOB U
HaCeKOMbIX;

= B MecTe Ans XxpaHeHus 4OIMKHbI OTCYyTCTBOBATb
KOPPO3MOHHO-aKTUBHbIE ra3bl, TakMe, Kak Xrop,
OBYOKMCb Cepbl UK Ntobble KNCNOThI;

= Orpagnte noMeLeHne OT NOCTOSIHHBIX UM
nepuoanyecknx Bubpauun;

= [lomeLleHne JOmKHO ObITb 060pyaOBaHO
BEHTUNSALMOHHON CUCTEMOW C hunbTpaumen
BO34yXa;

=  TemnepaTypa OKpy>KaloLLEero Bo3ayxa AormkHa

cogepxartbcs B npegenax ot 5°C go 60°C un
He nogBepraTbcs pe3knm konebaHusm;

= OTHOCUTenNbHas BNaxHOCTb Bo3ayxa <50%;

= [omkHa 6bITb 060pyaoBaHa 3awuTa ot
HaKOMMeHUs rPs3n 1 Nbinu;

= Cuctema noxapHon curHanusauum;

= Cucrtema aneKkTpocHabXeHus Ans nuTaHnus
HarpeBaTenbHbIX NPUOOPOB;

[Mpn OTCYTCTBMM BO3MOXHOCTEN Ans obecneveHus
no60oro 13 npeacTaBneHHbIX Bbile TpeboBaHWMN,
npeabsBRseMbIX K MOMELLEHUAM O51s1 XpaHEeHUS
o6opygnoBanusi, WEG coBeTyeT gobaBuThb K
ynakoBKe C ABUrartenem criegyrowme
[OMNONHNUTENbHbIE 3alUUTHbIE NPUCNOCOBNeHUS:
= 3aKpbITbIl AEPEBAHHBIN AWMK (MK noboe
nogobHoe npucnocobneHne) ¢ Hagnexawemn
3NEKTPONPOBOAKON, NMUTAIOLLEN
HarpeBaTernbHble NPUbopbI;
= [py HanU4uKn p1ucka NOSIBNEHUS HAaCEeKOMbIX UMK
rpnbka nomMeLLLaeMyto Ha XpaHeHne YNakoBKy C
obopynoBaHmemM HEO6XOAMMO HEMOCPEACTBEHHO
Ha mecTe obpaboTaTb COOTBETCTBYHOLLMMU
XUMWUYECKMMU BELLECTBAMMU NyTEM
OMNpPbICKMBAHUS NN NMOKPACKM.
= [loaroToBKa ynakoBKW ANsi MOMELLEHUS Ha
XpaHeHWe OOMKHAa BbIMOMHATLCS OMbITHLIM
crneunanncTom.
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3.231.2 OTKpbITOE XpaHeHue

He pekomeHAyeTCA XpaHEeHME HA OTKPLITOM

BO3ayXxe

B cnyyae, ecnu xpaHeHne Ha OTKPbITOM BO34yXe

HensbexHo, ABuraTens crnegyeTt NOMecTUTb B

crneLumanbHyHo YNakoBKy, COOTBETCTBYIOLLYIO

cuTyaumn:

= B cnyyae OTKpbITOro XxpaHeHus, MOMMMO
pEeKOMeHAYeMON OIS 3TOro cryvasi ynakoBKu,
nokponte obopygoBaHne yCTONYMBBIM
Ope3eHTOM 1Ny NNacTUKOM 4118 3aWwuThbl OT
MbIAK, Brarm n Apyrmx nOCTOPOHHMX BELLECTB;

= [lomecTuTe ABUratenb Ha BO3BbILLEHUE UMK Ha
onopy, rapaHTUpYIoLLYt0 OTCYTCTBUE KOHTaKTa C
BNaXXHOW MOYBOM M NpeaoTBpaLLaloLLyio
norpyxeHve B Hee N3genus.

= [locne nokpbITUA ABUraTenst HaBec criegyet
yCTpOuUTb Taknm obpasom, 4Tobbl n3dexartb
NpsIMOro nonagaHvst Ha gBuratenb SOXAs,
CHera unm NpsiMbIX COJTHEYHbIX ITyYen.

BHUMAHUE

B cnyuae, ecnu gBuratenb XpaHUTCS B
TeYeHMe NPOAOIHKNTENBHOIO BPEMEHM,
peKoMeHyeTCs ero Bpems OT BpEMEHHU
NpoBeEpPsATh, Creays UHCTPYKUUN MyHKTa
"TMopsgok TEXHNYECKOTro 00CNy>XMBaHNUS
npu XpaHeHnn" HacTosALero
pyKoBOACTBA.

3.2.3.2 OTpenbHble geTanu

= B criyyae nocTtaBkn HEKOTOPbIX AeTaneu B
OTAenbHOCTU (pacnpeaenuTenbHble KOPobKu,
KPbILLKW 1 T.4.), UX HEOBXOAMMO ynakoBaTb B
COOTBETCTBMU C UHCTPYKLUAMMU,
npeacTaBneHHbIMY B NMyHKTax "XpaHeHue B
3aBoAckon ynakoBke" n "XpaHeHue 6e3

3aBOACKON YNakoBKN" HACTOSLLEro pyKOBOACTBA.

= OTHOCUTEeNbHas BNaXHOCTb BO34yxa BHYTPU
YNaKoBKWU He AorkHa npe.biwaTte 50%.

3.2.3.3 O6orpeBatenu

O6orpeBaTen|/| asurartena octaBbTe
BKIMIOYEHHbIMW Ha NPOTAXEHUN BCEro nepmnoga
XpaHeHna BO nsbexaHne 06p830BaHI/IF| BITa>XHOro
KOHOEeHCaTa BHYTpu ABuratend n rapaHTtum 1oro,
4YTO CONpoTMBIIEHNE U3ondaunmn 0OMOTKMN He
onycTtnuTCA HUXe OoNnyCTUMOro ypOBHA.

BHMMAHUE

O6orpesartenu asuraTens JOMKHbI
HaXOAMWTCS BO BKITHOYEHHOM COCTOSIHUM
B TOM Cry4yae, ecrv XpaHeHue
NpoucXoauT Npu TemnepaType Huxe
5°C n oTHOCUTENbBHOW BRAXXHOCTU
Bo3ayxa Bbiwe 50%.

3.2.3.4 ConpoTuBneHue U3onALMKN

Ha npoTsikeHun Bcero nepnoaa xpaHeHus
COMpOTUBMNEHNE U30MALMM 0OMOTOK ABUraTenNs
HeobXoaMMOo U3MepsaTb U puKkcupoBaTb
rnokBapTanbHO, a Takke HeNnocpeacTBEHHO nepen
yCTaHOBKOW ABUWraTens.

JTlo6oe BO3MOXHOE MOHWXEHME CONPOTUBMEHMS
n3onsuun cnegyeT uayyatb.

3.2.3.5 OTKpbITble 06paboTaHHbIe
NOBEpPXHOCTHU

Bce oTkpbIThble 06paboTaHHblE MOBEPXHOCTU
(Hanpumep, KoHeL, Bana u dnaHubl) Ha 3aBoje-
N3roToBUTESNE NOKPbLIBAOTCHA BPEMEHHOM
aHTUKOPPO3UNHOW NpUCaaKOMN.

OTy 3alUMTHYIO NNeHKy HeobxoamMmMo OBHOBNATL
pa3s B Nonroga unm B criy4yae ee Criy4anHoro
yoaneHusa n/mnm noBpexaeHuns.
PekomeHOOBaHHbIE NPOAYKTbI:

HaseaHune: Dasco Guard 400 TX AZ,
MarotoButenb: D.A. Stuart Ltda

HassaHue: TARP, U3rotoButens: Castrol.

3.2.3.6 [lMopawmnnHukKu
3.2.3.6.1

MoAlMNHUKNM C KOHCUCTEHTHOMN
CcMas3Komn

MoJwunHUKM cmasbiBaloT Ha 3aBofe-
N3roToBUTENE ANA NPOBEAEHMS UCNbITaHUI
apuraTens.

Bo Bpems xpaHeHus, kaxable ABa Mecsua,
HeobxoaMMOo cHUMaTh ¢ 06opyaoBaHUA
YCTPOWCTBO GNIOKMPOBKU Bara n BPY4Hyo
NPOKpy4YMBaTh Basl, YTOObl CMa30yHOe BELLEeCTBO
paBHOMEPHO pacnpenenunock BHYTPY
MOALUMIMHUKA, U OH COXPaHACH B XopoLueM
COCTOSIHUM.

Yepes 6 MecaueB XpaHeHUs U Nepea ero BBOAOM
B 9KCMsyaTaumio NOALWUMHUKN CMaXbTe MOBTOPHO.
B Tom cnyyae, ecnu aBuratens xpaHutca 6onee 2
neT, NOALWMNHUKA CHUMWTE, NPOMONTE, OCMOTpUTE
1 NOBTOPHO CMaxbTe.
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3.2.3.6.2 MoAlMNHUKNM ¢ MacnsiHOW CMa3Komn

B 3aBMCUMOCTM OT MecTa YCTaHOBKW, ABUraTesb
MOXHO TpPaHCNopTMPOBaTh C NOALUMMHUKAMM B
cmaske unu 6es Hee;

XpaHuTe gBuratenb B NOMOXEHWM,
COOTBETCTBYIOLLIEMY YCIOBUSIM 3KCMyaTauuu, n
CO CMa3aHHbIMM Hagnexawm oopasom
noaLNNHUKaMMU;

CobnioganTe gonycTMMbIA YpOBEHb Macna B
NOALUMMHUKaX (MHAMKATOP OOIMKEH HAXOAUTLCSA
nocepeauHe NHANKALMOHHOW LUKanbl);

Bo BpeMs xpaHeHus, Kaxkable ABa mecsua,
Heob6xo4MMO CHMMaTh ¢ 0bopyaoBaHUSA
YCTPONCTBO GIOKMPOBKM Bana u Bpy4YHyHo
NpoKpy4YnBaTh Bars, 4ToObl CMa3o4YHOE Macro
paBHOMEPHO pacnpenenunock BHyTpK
NoALMWNHUKA, U NogaepaTb MNOALUUMHUK B
XOpOLLEM COCTOSIHUMN.

YUepes 6 MmecsLeB XpaHeHUst U nepes ero
BBOJOM B 3KCMJyaTauMio NOALUUMHUKMA CMaXbTe
NMOBTOPHO.

B Tom cnyyae, ecnu gBuratenb xpaHutcs 6onee
2 neT, NOALWWNNHUKN CHUMUTE, NPOMOWTE,
OCMOTPUTE 1 MOBTOPHO CMaxbTe.
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CneliTe Bce HaxoasLeecs B NOALUNMHUKE
macro;

Pa3bepute nogwNMNHKK;

OumncTuTe NOJLMMHUK OT rPA3N;

CmaxbTe aHTUKOPPO3UNHBIM BELLECTBOM
(Hanpumep, TECTIL 511, Valvoline unn Dasco
Guard 400TXAZ) BepxHUE N HMXKHME YacTn
BKIagpbllla MNOALWMWMHKKA, @ TaKKe KOHTaKTHYHO
MOBEPXHOCTb Ha Barne gsuraTens;
YcTaHOBUTE NOALLUMHMK Ha NPEXHee MeCTO;
3aTtkHuTe 3arnyLwkamMmm Bce pe3bboBble
OoTBEPCTUS;

YNnoTHUTE BCe 3a30pbl MEXAY Banom u
YNIOTHEHMEM NOALUMMHMKA Ha Barne npu
NMOMOLLIY BOAOHENPOHMLIAEMOW N30MSILIMOHHON
NEeHTbI;

3akpowiTe 3arnywkamum Bce doraHubl (Hanpumep,
BXOZHbIE 1 BbIXOA4HbIE OTBEPCTUSA ANS Macra);
CHVMWTE BEPXHWIA BKNaAbILL NOALUUMHUKA U
HaHecuTe aHTMKOPPO3UNHOE BELLECTBO Ha
BHYTPEHHIOI0 €ro NOBEPXHOCTb;

BHyTpb NogWMnHUKa NonoxmTe
BMaronornoLLatLne MeLoYky (Cunmkarens).
Bnaronornotutens BNUTbLIBAET BCHO
NOSIBNSOLLYIOCS BHYTPW NOALIMMHUKA Briary

npegoTepawlaeT obpasoBaHne KOHOEHcaTa;
3.2.3.6.3 MoAWnNNHNUK CKONbXeHus = 3akpomnTe NOALMMNHUK, YyCTAHOBMB HA MECTO
BEPXHWI BKIaAbILL MNOALUMMHMKA.
= B 3aBMCMMOCTM OT MecTa yCTaHOBKM, ABUraTernb
MOXXHO TPaHCNOPTUPOBaTb C MOALUNMHUKAMU C
unmn 6e3 MacrsiHoM cMasku, 1 criefyeT XpaHuUTb
B MOJIOXXEHWWN, COOTBETCTBYIOLLIEMY YCITOBUSAM
aKcnnyaTauum, 1 Co CMasaHHbIMW Haanexatumm
o6pa3om nogLwmnHuKamu;
= Cobntoganite Hagnexawun ypoBeHb Macna B
NOALUMMHUKaX (MHAMKATOP OOIMKEH HAaXoAUTbCS
nocepeauHe NHANKALMOHHOW LKanbl);

B Tom cny4ae, ecnu nepuoa xpaHeHus

npeBbILIaeT 6 MecsueB, creaynte

NPeACTaBNEHHBIM HMXE UHCTPYKUUSIM:

= [loBTOpMTE ONUCaHHYIO Bbille NPOLEAYpPY;

= BHyTpb NOALUMMHUKA NOSOXNUTE HOBbIE
BNaronornoLamLLme MeLwoykm (cunmkarenn).

B Tom cnyyae, ecnv nepuopg XxpaHeHus

npesbllWaeT 2 roga, cregymte npeactaBneHHbIM

HWXKE UHCTPYKLUUNSAM:

= Pa3bepuTe NOALNMNHUK;

= Ynakynte getanu nogwmvnHuka n XxpaHuTe mx
OTOEeNbHO Apyr OT gpyra.

BHMMAHUE

Bo Bpemsi xpaHeHus1, Kaxkable ABa
MecsLa, Heo6X0AMMO CHUMATb C
060pyaoBaHNsA YCTPONCTBO GrIOKMPOBKM
Bana v Bpy4HyH NPOKpy4MBaTh Ban co
ckopocTbio 30 06/MUH, YTOOLI
npokayaTb CMa304YHOE Macso BHYTPU
NOALINMHUKA, U NoaaepXaTtb
NOALUMMHUK B XOPOLLEM COCTOSIHUN.

3.2.3.7 PacnpepgenurtenbHble KOPOOKMU

[Mocne namepeHns conpoTUBNEHUS N30MALUN

NOALUMIMHUKOB ABUratens Heo6xoanumMo OCMOTPeETb

OCHOBHYIO U MpoYure pacnpegenutenbHble KOpobKku

Ha npegmeT cneayowmnx ocobeHHoCTew:

= BHyTpeHHSAsi NOBEPXHOCTb KOPOBOK JOMKHbI
ObITb CyXOW, YNCTOWN N HE UMETb OTIIOXKEHUI
nbinu;

= KOHTaKTHblE 3NIEMEHTbI HE JOJKHbI ObIThb
MOKPbITbI PXXaBYNHOM;

= YNNOoTHUTENWN OOSMKHBLI HAXOOUTLCH B
Haanexallem coCTOsHUU;

B cniyyae, ecnv npokpyTUTb Ban ABuratens He
NpeacTaBnseTcsi BO3MOXHbIM, PYKOBOACTBYNTECH
NpeacTaBnNeHHbIMU HUXKE UHCTPYKUMSMMU,
HanpaBeHHbIMM Ha 3aLUTY BHYTPEHHMX YacTeil 1
KOHTAKTHbIX NMOBEPXHOCTE NoALNMHMKA OT
KOPPO3UU:
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= BBogbl kabenen AomkHbl OblTh OonevaTtaHbl
Haanexawmm obpasom.

Ecnun nio6o# N3 KOMNOHEeHTOB He

COOTBeTCTBYeT NpeAcTaBNeHHOMY Bbille

onucaHuio, OMUCTUTE UITN 3aMEeHUTe ero.

3.2.3.8 TlloaroTtoBKa K BBOAY B
akcnnyaTauuio

3.2.3.8.1 Ouuctka

= OuNCTUTE BHYTPEHHUE Y BHELLHWE YacTu
ABuratens ot Macna, BoAbl, Nblfn UNn rpsasu.
OuncTnTE BHYTPEHHIOW YacTb ABUraTens npm
MOMOLLM CXKaToro Bo3ayxa npu NOHMKEHHOM
OaBreHnu;

= YpanuTte ¢ OTKPbITbIX MOBEPXHOCTEN
aHTUKOPPO3UNHOE MOKPLITUE NPY MOMOLLIM
BETOLLM, CMOYEHHOW B pacTBopuTere Ha
HepTAHON OCHOBE.

= Y6eanTech, Y4TO B MOALUMMHUKAX U YTrNyOneHunsix,
B KOTOpbIE 3anMBaeTCsd Macro, HeT rpssu, a
Npo6KM B yrnyoGreHnsix NIoTHO U HAAEXHO
BCTaBJIEHbI B COOTBETCTBYIOLLME OTBEPCTUS.
OkKuUcneHHble 30HbI U NSATHA B YrNyGneHnsix
NOALUMMHUKOB 1 Bana Heobxoammo OCTOPOXHO
yoanuTb.

3.2.3.8.2 Cmaska noALunnHUKoB

[nga cmasku NoALWMNHUKOB MCNOSb3YNTE TONbKO

peKoOMEeHAOBaHHbIE CMa304HbIE BELLIECTBA.

CeefeHnsi 0 NOALWNMHUKAX U X CMA30YHbIX

MaTepuanax cogepXarcs Ha MAeHTUUKALMOHHON

Tabnuyke nogwmnHmkoB. Mpoueaypa cmasku

OOIMKHa NPOBOANUTLCS B COOTBETCTBUN C

WHCTPYKUUSMUW, NPEACTaBNEHHbIMU B NMyHKTE

"TexHu4yeckoe o06cnyxnBaHue NOALLUMHUKOB"

HaCTOsILLLEro pyKOBOACTBA C Y4ETOM KOHKPETHOro

NOALUMMHUKA, NOASEXaLlero cMaske.

NMPUMEYAHUE

MOALWMMHUKA CKOMBXKEHUS, Ha KOTOpble
BbINI0 HAHECEHO aHTUKOPPO3UITHOE
MOKPbITME U BHYTPb KOTOPbIX Gblnn
noMeLLieHbl BraronornoLiatoLmue
MELLOYKU, CHUMUTE, NPOMOMTE, a
BIarornorroLaoLLme MeLoYKu
yoanure.

3arteM NoALIMMHUKL YCTaHOBUTE Ha

npexHee MeCto n 3anenTe B HUX Macrno

nnn cMasbiBarLlee BelecTBo.

20 I

3.2.3.8.3 lNMpoBepka conpoTUBEHUsA

n3ondauumn

Mepen BBOOOM ABUratens B aKcnnyatauuto
Heob6Xxo4MMO U3MEPUTb CONPOTUBIIEHNE N30MSLINK,
cnegyst UHCTPYKUMK nyHKTa "ConpoTueneHne
nsonaunn" HacToSALLEro pyKOBOACTBA.

3.2.3.84 MHble npouenypbl

OnucaHne ocTanbeHbIX NpoLeayp NpeacTaBneHo B
nyHkTe "BBoA B aKcnnyaTauuio" HacTosaLwero

pykoBoACTBa. BbinonHute nx nepen Tem, Kak
Ha4daTb 3KCnnyaTtauunio apurartens.

3.2.3.9 OcwmoTp 1 BegeHue 3anucen BO
BpeMs XpaHeHUA aBuUratens

Haxogswminca Ha xpaHeHun asuraTenb cnegyet
nepruoauyveckn ocMaTpuBaTh, a NOMyYEHHbIE
[aHHble (OUKCUPOBaTb.

Heobxogumo obpallaTb BHUMaHWe Ha cnegytowme

acnekTbl:

BHelLHMe noBpexaeHus;

UuncToTa NoBEPXHOCTEN;

Mpu3Hakn KoHOeHcauun Bnaru;

CocTosiHMe 3alUNTHBIX NOKPbLITUIA;

CocTosiHME OKpaLLEHHbIX MOBEPXHOCTEMN;

Mpn3Hakn NnapasnToB UK cneabl NOBpPEXAEHUS

HaceKkOMbIMU;

7. Hapnexawasa paboTta HarpeBaTerbHbIX
npnbopoB. B mecTe xpaHeHus apuraTens
pEKOMEHAYEeTCSl YCTaHOBUTb CUrHanM3aumio,
cpabartbiBatoLLyto B criyqae cboes B
3NEeKTpOCHabXXeHnn HarpeBaTenbHbIX
npubopos;

8. Bacdbumkcupyinte TemnepaTypy B NOMELLEHUMN U
OTHOCUTESbHYI0 BMaXXHOCTb BOKPYr ABUraTens,
Temneparypy o6MOTKM (NP1 NOMOLLU
TepModaT4yMKoB), CONPOTUBIIEHNE N30NALUN U
WHOEKC nonsipmusauuu;

9. OcmoTpuTE MECTO XpaHeHust 1 ybeantech B
BbINOMHEHUN BCEX ONUCAHHbIX B NyHKTe "MecTo
XpaHeHus" KpuTepues.

oaR DN~
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3.2.3.10 MNopsapok TeXHUYECKOro o6¢CnykMBaHMA NpuU XpaHeHUn

Bo BpeMA XpaHeEHNA OBUraTena Heobxoanmo OCyLLEeCTBIATb €ro TexHn4eckoe OGCJ'Iy)KVIBaHVIe n
LOOKYMEHTallbHO CbVIKCVIpOBaTb €ro pesysnbTaTbl B COOTBETCTBUN C VIHCTDYKLI,VIEVI Tabn. 3.1.

Tabn. 3.1: [naH xpaHeHusi

www.weg.net Wg

Exxemecau
HO

PazB2
mecsAua

Paz B 6
MecsueB

Pa3
B 2 roga

Mepen
BBOAOM B
aJkcnnyara

LU0

MecTo xpaHeHus

MpoBepUTL MOBEPXHOCTU Ha HanUyme rpssu u
MOCTOPOHHUX NpUMeceii

MpoBepUTL BNaXHOCTb U TeMnepaTypy

[poBepuTb Ha HanNn4Me NapasnToB N HACEKOMbIX

M3mepuTb ypoBeHb BUOpaumii

YnakoBka

[MpoBepUTb HA HaNMUYMEe MexaHUYECKMX NOBPEXAEHN

MpoBEpPUTL OTHOCUTESTBHYIO BITAXXHOCTb BO3AyXa BHYTPU
asvratensi

3ameHuUTb BRnaronornoLwarnLme MeLoYku (ecnm
nmetotcst) '

O6orpeBaTtenu

MpoBepuTh paboyee cocTosiHMe ‘

YKoMnneKToBaHHbIM ABUraTesnb

Ounctntb CHapy>Xu OT rpA3n n NOCTOPOHHUX npumecen

[poBepuUTbL COCTOSHWE OKpaLLEHHOMO MOKPbLITUA

MpoBepPUTL COCTOSIHUE AaHTUKOPPO3UMHOTO NOKPbLITUSA Ha
06paBoTaHHbIX HE3ALUMLLEHHbIX MOBEPXHOCTSX

BoccTaHOBUTL aHTUKOPPO3UNHOE MOKPbLITUE

X | X | X | X

O6moTKa

[poBepuTb CONPOTUBMAEHUS U30MALMMN

M3mepuTb nHAekc nonspusaumm

PacnpegenutenbHas Kopobka u BbIBOAbl 3a3eMeHNs

OunCTUTL BHYTPEHHIOK MOBEPXHOCTb KOPOBOK OT rpsiavt U
NOCTOPOHHUX NpUMeceii

[NpoBepnTb YNNOTHUTENN U 3aXXNMbl

MoAWwWMNHUKN Ka4eHMA Ha CMa304YHOM BeLlecTBe U M

adlUlMHHOM macne

[MpokpyTnTh Ban

X

[loBTOpHO cMasaTb Macnom NOALUUMHUKA

Pa306paTb N OYNCTUTb NOALUNMHUK

MoAWnNHUKN CKONbXEeHUs

MpokpyTnTh Ban

HaHecTtu aHTUMKOppO3nIiHOE BELLECTBO U MOMECTUTb
BMaronornoTuTenb

OunCTUTL NOALUNMHUKA 1 NOBTOPHO CMa3aTb Macriom

[JeMoHTMpoBaTb NOALUUMHUK U MOMECTUTb ero
KOMMOHEHTbI Ha XpaHeHne

"o mepe Heobxodumocmu
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3.3 NEPEMELUEHUE

PucyHok 3.1: MNepemeuwieHue dsuzamenel

1.He ponyckaeTcsa nogbem Auratens 3a ckobbl TennoodbmMeHHMKa (ecnmn nMetoTcs);

2.MogHnmuTe aBuraternb, Kak NokasaHo Ha MAEHTUMUKALMOHHOM Tabnnyke unm B ero AokymeHTaumm. B
cnyyae HeobxoaMMOCTU U3BMNEKUTE TENNOOOMEHHVK ANs nogbema ABuratens.

3.B cnyyae, ecnu LeHTp TAXKECTN yCTPONCTBA HE COBMNagaeT B TOYHOCTU C LLEHTPOM NOABbEMHbLIX CKOO,
PYyKOBOACTBYWTECH MOOLIM METOAOM, NOKa3aHHbIM B NyHkTe 3 PucyHok 3.1.

NMPUMEYAHUA

= [pu noabeMe cobniogaiiTe ykasaHHbIV Bec ABuratens; [Buratenb Henb3si BHe3arnHo
noaHMMaThb UMK OnyckaTb Ha Mos, TaK Kak 3TO MOXET NOBPEAUTb NOALLNMHUKY;

= MNogbem aeuratenst HeO6X0AMMO OCYLLECTBNATb UCKMHOUYUTENBHO NPY MOMOLLIM
npeaHasHauyeHHbIX Ana 3ToN Leny noabeMHblX ckob. B cnyyae Heo6XoAMMOCTU AN 3alUmnTbl
KOMMOHEHTOB ABWratens UCnomnb3ynte nonepeyHyto banky;

= MNogbeMHble cKobbl Ha TEMNOOBMEHHUKE, KpbILKax, NoAWWUNHUKaxX, pagmartope,
pacnpegenuTensHoi Kopobke 1 T.4. NpeaHasHayYeHbl TONMbKO Ans COOTBETCTBYOLLNX
KOMMOHEHTOB;

= Hu B KOeM cryyae Hemnb3s NogHMMaTb ABWraTenb 3a ero Barl;

= [Mpu nepemeLleHUN ABUraTenNs ero Ban AoMmKeH ObiTb 3a6MOKMPOBaH crneuunanbHbIM
GNOKUPYIOLLIMM YCTPOWCTBOM, MOCTaBNSAEMbIM B KOMMIEKTE C ABUraTenem.

BHMMAHUE

"py30M0abEMHOCTb NMOABEMHbBIX YCTPOWCTB, CTallbHbIX TPOCOB U 3BEHLEB LieNei 4osmkHa ObiTb
[OCTaTOYHOW, YTODbI BbiaepaTk BeC ABuratens.
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4 YCTAHOBKA

41 MECTO YCTAHOBKWU

[euratenn HeobxoaMmMo yCTaHaB/IMBaTb B
NerkogocCTynHbIX MeCTaxX, B KOTOPbIX BO3MOXXHO

npoesegeHne nepnoamnyeckmx ocMoTpoB, MECTHOIO

TEXHMYECKOro 00CNYyXMBaHUA U, B CryyYae

Heo6XoaMMOCTH, U3BNEeYeHNe o6opyaoBaHUSA Ans

ero peMoHTa.

Cnepyet obecneuunTb criegytolimne

XapaKTEPUCTUKN OKpY>KatoLLEeN cpeabl:

= PacnonoXeHne B YACTOM U XOPOLLYIO
BEHTUNNPYEMOM MECTE;

= [Ipyroe o6opygoBaHue uUnm CTpoeHUs He
OOMKHbI MPensiTCTBOBaTb Hagnexallen
BEHTUNALMNM;

= PaccTosiHMe BOKpPYr 1 Haj ABuratenemM AOMMKHO
ObITb AOCTATOYHbIM ANt GecnpensaTCTBEHHOro
[OCTyna K HEMY C LIENbo NPOBeaeHNS
TEXHUYECKOro 06CNyXMBaHNSA UK
nepemMeLLeHus;

= OkpyxatoLas cpefa goJkHa COOTBETCTBOBATL
CTEMNeHun 3allnTbl ABuUraTens.

4.2 HAMNPABJIEHUE BPALWLEHUA

Hanpasnexue BpalleHns asuratens ykasaHo Ha
Tabnuuke, 3aKpeneHHo Ha NPUBOAE N
kopryce.

BHUMAHUE

[BuraTenu c e4MHCTBEHHbIM
HanpaBneHNeM BpaLLeHNs 3anpeLLeHo
3KCMNyaTupoBaTh B NPOTUBOMOSIOKHOM
HanpaBneHuw.

Mpw BO3HNKHOBEHUW HEOGXOAMMOCTU B
SKCnryaTaumm asuraTens B
NPOTUBOMOSIOXKHOM HanpaBneHuw,
obpaTtutecs k npeactasutento WEG.
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4.3 COINPOTUBIEHUE N3onAauunn

4.3.1 WHCTPYKLUU NO TeXHUKe
6e3onacHocTH

OMACHOCTb

M3mepeHne conpoTUBIEHUS N30NSLMM
ABuratensi He06xX04MMO OCYLLLECTBNATb
npwv BbIKNOYEHHOM ABUraTene.
M3mepsiemasi o6MOTKa JoImKHA ObITbh
NoaKrtoYeHa K Kopnycy 1 3asemMrneHa o
MOMEHTAa MOJIHOrO CHATUSA OCTaTOYHOIo
anekTpocTatuyeckoro 3apsaa. [lo Toro,
KaK OTKIIOYUTb KNEMMbI U U3MEPUTb
COMPOTUBMNEHME MU3ONALMK NPU MOMOLLM
MeromMmeTpa, 3a3emMnmTe KoHOeHCcaTopbl
(ecnu nmetotcs).

HecobniogeHne gaHHOW pekoMeHaaumm
MOXET NPUBECTU K TpaBMam
obcnyXmBatoLLLEro nepcoHana.

4.3.2 0OO60wue nonoxeHus

Ecnu nocne nokynku geuratens ero
HemMe[NeHHbIN BBOA, B dKCNNyaTauuio He
nnaHmpyetcs, obopyaoBaHue cregyeT 3amnTuTb
OT B@XHOCTW, NOBLILLEHHbLIX TEMMEPATYP U rPsA3n
BO nsbexaHue NoBpexaeHnin conpoTUBNEHUS
n3onsumn.

ConpoTueneHune nsonsaumm oMotk HeobxoamMmo
n3mepuTb Nnepen BBOAOM ABUraTens B
aKcnnyaTauuio.

[pwn BbICOKOW BNaXXHOCTWN B MOMELLEHUM, B
KOTOPOM XpaHUTCS ABUraTesnb, CONPOTUBINEHNE
n3onsaunm HeobxoauMo nNepmnoanveckn N3mMepsTo B
TeyeHune BCero cpoka xpaHeHus. CnoxHo
onpeaenuTb CTaHAapTHOE NpaBuNo N3MepPEHNS
peanbHOro 3Ha4YeHUs CoNpOTUBIIEHUSA N30MSALMN
OBuraTensi, Tak Kak OH U3MEHSIeTCH B
COOTBETCTBMM C YCMOBUSIMU OKPY>XKatoLLien cpeabl
(TemnepaTypa 1 BNaxHOCTb), YUCTOTOW ABUraTens
(korMYecTBO MbIKN, Macna, CMasku, rpasun) u
Ka4yeCTBOM M COCTOSIHUEM UCMOJIb3yeMOro
N30NSAUMOHHOro Matepuana.

OueHka nepnoanyeckn CHUMaeMbIX NokasaHui
O4YeHb nonesHa aAns NpUHATUS peLleHnst o
BO3MOXHOCTW 3KCNNyaTMpoBaTh ABUraTensb.

12261750 - PykoBOACTBO MO YCTAaHOBKE, 3KCMlyaTalumMm n TeEXHMYeckoMy obcnyxmnsanmio | 23



wg www.weg.net

4.3.3 CHATUe noKa3zaHUN C OOMOTOK
craTtopa

ConpoTueneHne n3onsaumm Heobxoammo N3MepsiTb
npv noMmoLm mezommempa. VicneltatensHoe
HanpsbkeHne Ha obMoTKax aBuratenemn JOMmKHO
COOTBETCTBOBaTb 3Ha4YeHuam Tabn. 4.1 u
ctaHgapty IEEE43.

Tabn. 4.1: MicnbimamenbHoe HanpsiXKeHue
conpomueseHusi usonsayuu 0bMomok

HomunHanbHoe UcnbiTaHne conpoTuBNeHusA
HanpsiKeHue Ha OOGMOTKM - NOCTOSAHHOE
obmortke (B) HanpsikeHue (B)
<1000 500
1000 - 2500 500 - 1000
2501 - 5000 1000 - 2500
5001 - 12000 2500 - 5000
< 12000 5000 - 10000

,D,O TOro, Kak Ha4aTb UsMepeHuna conpoTuBneHmna

nsonauumn obmMoTkM ctatopa, HeobxoanmMo

yb6eouTbcs B TOM, YTO:

= BTopu4yHble nogkntoveHus TT-oB (ecnu
NUMETCS) 3aKpbIThl;

= Bce cunoBble kabenu oTKINIOYEHDI;

= Kopnyc aBuratensi 3asemreH;

= Temnepatypa 06MOTKMN U3MeEpPEHA;

= Bce gaTumnku Temnepatypbl 3a3eMIEHbI.

ViamepeHne conpoTUBEHUS N3onsaumMmM obMoTOK
cTaTopa 4OJMKHO BbIMOSHATLCS B OCHOBHOM
pacnpegenuTensHon Kopobke.

M3amepuTtenbHbIi npubop (MerommeTp)
Heo6X0AMMO NOAKMYMTL K KOpMycy ABUraTens u K
obmoTke. Kopnyc gormkeH ObiTb 3a3eMrieH.

PucyHok 4.1: lNodknovyeHue mezommempa

Ecnu obLee 3HavYeHne ansa Bcex obMoToK
OKaXkeTcsl HUXKe peKoMeHOyeMoro, Heo6xoanumo
Pa30MKHYTb COEVMHEHNS C HENTparbio 1
N3MEPUTb U3ONALNIO KaXao 0BMOTKM No
OTOENbHOCTH.
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BHMMAHUE

Y pBuratenemn, HaxoasLnxcs B
3KcnnyaTauumn NpoAoIHKUTENBHOE BPEMS,
MOTYT Mony4yaTbCA 3Ha4YEHUs, HAMHOTO
npesbiwarwme pekomeHgyemble. OLeHka
COCTOSIHMSI CONPOTUBIEHMS U30NALNN,
BbINOSIHEHHAs MyTEM CpaBHEHUS
N3MEPEHUI, NOSNyYEHHbIX BO BpEMS
NpeabIgyLLNX UCMbITaHUIA, MPOBOAMMbIX C
TEM e caMbIM ABUraTenem B
aHanormyHbIX ycrnoBusix (Harpyska,
Temneparypa v BNaXHOCTb) MOXeT ObITb
©onee npaBanBOK, YEM OLIEHKA,
BbINOMHEHHAas NuLlb Ha 6a3e ogHoro
3Ha4YeHus1, MONy4YeHHOro B pe3yrnbTaTte
€[MHCTBEHHOrO NPOBEAEHHOro
ncnbiTaHus. Pe3koe nnun saHadntensHoe
CHWDKEHWE MOSYYEHHbIX 3HAaYEHWI
cuMTaeTcs NoAo3pUTENbHBIMNA.

Tabn. 4.2: CnipagoyHble nipedesibi Ornsi 3Ha4eHul
conpomuesieHusi U3onsyuu 8 311eKmpuyeckux

2eHepamopax
BenuuuHa
COMpPOTUBMEHUsI OueHKa nsonsauum
n3onsauun
2MQ nnun Hnxe Mnoxas
< 50MQ OnacHasa
50...100MQ CranpgapTHas
100...500MQ Xopouas
500...1000MQ OuyeHb xopoluas
> 1000MQ OTtnnyHas

4.3.4 MuHMManbHOe CONPOTUBIIEHNE
nsonauuu

Ecnn nsamepeHHoe conpoTuBneHne n3onaumm

Hwke 100M Q npu 40°C, nepen BBOAOM ABUraTens

B 3KCnnyaTauuio obMOTKM HEODXOANUMO BbICYLUNTb

B COOTBETCTBMM C NPEeACTaBNEHHbLIMW HIKE

WHCTPYKUUSIMU:

= PasbepuTe gBuratenb 1 U3BMEKUTE POTOP U
MOALUMMHUKY;

= HarpeiTe kopnyc ¢ HaxoadaLLencs BHyTpu
0bOMOTKOM cTaTtopa B cTepunusaTope npu
Temnepatype 130°C B TeueHue He MeHee 8
YyacoB (anga asuratenen ¢ kopnycamum 630 IEC
unu 104 cepun NEMA Heobxoanmo HarpeBaHue
B TeyeHne 12 yacoB). Ecnn nnaHupyetcs
Mcnonb3oBaHMe UHbIX MeTodoB, obpaTuTech K
npeactasutento WEG;

= Y6eanTtechb, YTO CONPOTMBIEHME N30NALNN
HaxoauTCs B AManasoHe JA0NYyCTUMbIX 3HAYEHUN
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B coOTBETCTBMM C Tabn. 4.2. B npoTMBHOM
cnydvae, obpatutecs k npeacrasutento WEG.

4.3.5 WHaekc nonsipusaumun

Nupekcom nonsipusauum o6bIYHO Ha3biBatoT
OTHOLLIEHME CONPOTUBMEHMS N30NALUN,
namepeHHoro yepes 10 MuH., 1 CONPOTUBNEHMS
n3onaunn, n3mepeHHoro Yepes 1 MuHyTy. MNpu
3TOM, U3MEPEHNS MPOBOAATCH MPU OTHOCUTENBHO
NOCTOSAHHOW Temneparype.

MHpaekc nonspusauumn nossBonseT OueHUTb
COCTOsIHME, B KOTOPOM HaxoAuTCcs u3onauus
JBuratens, Kak nokasaHo B Tabn. 4.3.

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

UHpekc nonsapusauum OueHka nsonsauuu
1 unn Huxe Mnoxas

<15 OnacHas

ot 1,5002,0 CraHpapTHas

ot 2,0 00 3,0 Xopouas

o1 3,0004,0 OuyeHb xopoLuas
>40 OTnn4yHas
ONACHOCTb

Bo nsbexaHne Hec4acTHbIX Cryyaes,
3a3emnmTe oGMOTKy ABuraTens cpasy
nocre U3MepeHusi ConpoTUBIIEHNS
n3onALUn.

4.3.6 [lpeob6GpaszoBaHne N3MepeHHbIX
3Ha4YeHumn

ConpoTnBneHue M3onsaumm JOMKHO U3MEPATbLCS
npu Temnepatype 40°C. Ecnn nsmepenus
nnaHMpyeTcs NpoBOAUTb NPy APYrown
Temnepatype, Heob6xoOUMO CKOpPPEKTUPOBaTb
nokasaHusi Ha 3HadeHue 40°C npu NOMOLLM KPpUBOWA
N3MEHEHUS 3HAYEHWIA CONPOTUBIIEHUS N30NALNN,
CBSAI3aHHOW C TeMnepaTypou, nonyyaemon c
camoro gsuratens. Ecnu gaHHas kpueas He
OOCTYMHA, MOXHO NPUMEHUTb NPUONM3NTENbHLIE
KOPPEKTMPOBKM, brnarogapsi KpuBon Ha PucyHok
4.2 B cooTBeTCTBUU cO cTaHgapTom NBR 5383 /
IEEE43.
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50

KoacbdumumeHT MUSMeHeHUa 3Ha4vYeHNN conpoTueneHns naonsaumm Ktagec

0,5

04 k& OnanpeobpasoBaHus namepeHHoro

conpoTusnenus nsonsuum (Rt) ana 40°C

YMHOXbTE NoMy4YeHHOe 3Ha4YeHue Ha
TemnepaTtypHbIi koadduuneHT (Kt)

-10 0 10 20 30 40 50 60 70 80 90 100

TemnepaTtypa o6moTkm °C
Raoec = Rt X Ktagec

PucyHok 4.2: KoaghchuuueHm U3MeHeHUs 3HaYeHul
conpomusrieHus obMomku e 3agucumocmu om
memrnepamypbl

4.4 3ALUTHDbIE
NMPUCMNOCOBIEHUA

Kak npaBuno, Bce KOHTYpbI ABUraTenemn
o6opynoBaHbl ABYMS BuOaMu 3almThl: 3aLLUTON
OBuratenen ot neperpy3kn/6roKMpoBKM poTopa 1
3aLLMTON KOHTYPOB (KNeMm 1 pacnpegenuTenbHbIX
KOHTYPOB) OT KOPOTKOIO 3aMbIKaHUSI.

[Buratenu, HaxogsLwmMecs B HENPEPbLIBHOWN
aKcnnyaTauum, OMKHbI ObITb 3aLlULLEHbI OT
neperpysok npu NOMOLLM BCTPOEHHOrO B UX
MexaH1U3M YCTPONCTBA UM HE3aBUCUMOTO
npubopa, KOTopbIN, Yalle Bcero, NnpeacraBnsaet
cobor TepMmyeckoe pene ¢ HOMUHaNbHbIM TOKOM
WK C ero OTPErynmMpoBaHHbIM 3HAYEHVEM,
paBHbIM UMK HWXKE, YEM 3HAYEHNE, NOMNy4YEeHHOEe
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nyTeM YMHOXEHUSA HOMUHANbHOrO TOKa MCTOYHMKA

NUTaHWsI NpY NONHOWM Harpy3sKke ABuratens Ha:

= 1,25 - ana geuratenemn ¢ KoapnuneHTom
neperpysku paBHbIM, Unu npesbliwarowmm 1,15;

= 1,15 - ansa geuratenemn ¢ koadouneHTom
neperpysku pasHbimM 1,0;

[euratenu Takke 060pyaoBaHbl 3aLLUUTHLIMU

YCTPONCTBAMM OT YPE3MEPHOrO NOBbILLEHUS

TemnepaTypbl (AN cnyyYaes Nneperpysku,

OMNOKMPOBKM ABUrATENS, HA3KOTO HanpshKeHus,

c60€eB B BEHTUITSALMOHHOW CUCTEME ABUraTens).

441 3awwuTa oT neperpeBa

YcTponcTea Ang 3awntel AgBuraTtens ot
4Ype3MEepPHOro NOBbILLEHMS TeMNepaTypbl
yCTaHaBMNMBaOTCS B IMaBHbIN CTaTop, Ha
NOALLMIMHUKA N APYrMe KOMMOHEHTbI, KOTOpbIE
TpebyloT HabnaeHVs 3a TemnepaTypon 1
3alWuTbl OT Neperpesa.

OTn 3aUTHbIE YCTPOUCTBA AOMKHbI
NOAKNIYAaTLCA K BHELLUHEN 3aLLUUTHOWN CUCTEME
MOHUTOPWHIra TemnepaTypsbl.

4.4.1.1 [Jatymku Temnepartypbl

TepmocTaTt (bMmMeTannMyecknn) - 3To Tensnosble
AeTeKkTopbl BMMeTannIM4eckoro TMna ¢ HopMarbHO-
3aKpbITbIMK CEPEBPSIHBIMU KOHTAKTaMK, KOTOpbIe
OTKPbIBAOTCSI MPU OnNpeaenieHHon TeMmnepaTtype.
TepmocTaTbl NOAKMOYATCS B KAYeCcTBE rpynnbl
YCTPOWCTB MU N0 OTAENbHOCTU, KaK MOKa3aHo Ha
cXeme CoeguNHEHNN.

Tepmuctopsnl (Tuna NTK - ¢ NOCTOAHHBLIM
TemnepatypHbiM KoaddpuumeHtTom unm OTK - ¢
oTpuuaTtesibHbIM TeMnepaTypHbIM

KO3 PULMEeHTOM) - 3TO TENNOBLIE AETEKTOPbI,
CoCTOsILME U3 NOMYNPOBOLHUKOB, COMPOTUBIEHNE
KOTOPbIX PE3KO MEHSIETCSI NPU JOCTUXKEHUN
onpegeneHHon Temnepatypbl. TepMUCTopbI
MOAKITHOYATCA B Ka4eCTBe rpynnbl YCTPONCTB MIn
Mo OTAENbHOCTU, KaK Nokas3aHO Ha CXeme
COeMHEHUN.

TemnepatypHoe conpotuBnenue (Pt100) - sto
KOMMOHEHT 406aBOYHOro conpoTmenenHus. Ero
paboTa OCHOBbIBAETCS Ha NPUHLIMINE NIMHENHON
3aBMCUMOCTU SNEKTPUYECKOrO COMPOTUBIEHNS
MeTannmyeckoro NPoOBOAHMKA OT TemnepaTypsbl.
Knemmbl getektopa AomkHbI MOAKNoYaTbCS K
naHenu ynpasneHus, Takke obopygoBaHHON
YCTPOMCTBOM Afsi U3MEPEHNs TemnepaTypbl.

NMPUMEYAHUE

TemnepaTypHble CONPOTMBEHMS THNa
"TepMopaTymMKn" OCyLLECTBSAIOT
MOHWTOPWHI HA OCHOBE 3a4aHHOTO
3HayeHusi abcontoTHOM TeMnepaTypbl U
COOTBETCTBYIOLLEIO € MTHOBEHHOTO
3HayeHusi conpoTusBnexud. brarogaps
3TON MHGOPMaLUK, perne MOXeT
OCYLLECTBMATb M3MEPEHMS
TemnepaTypsbl, a Takke onpegeneHue
3Ha4YeHWI NnapameTpoB ANsl aBapuUnHOMN
cuUrHanusaummn n ycTpomcTtsea
OTKIMIOYEHUS1, Ha OCHOBE
npeaBapuTeNnbHO 3a4aHHbIX 3HAYEHUN.

NMPUMEYAHUE

TepmocTaTbl U TEPMUCTOPbI HE06X0ANMO
noAknoYaTh K ynpaensioLiemy 6roky,
KOTOPGIN B Criy4ae neperpesa OTKMHOUYUT
nuTaHve asuratens Unum sanyctut
YCTPOMCTBO CUrHanu3aLmu.
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4.4.1.2 TlpepenbHble 3Ha4YeHUA
TeMmnepaTtypbl OOMOTOK

TemnepaTypa B camoli ropsiyert To4ke 0OMOTKM
OOIKHa NoaaepXXmMBaTbCs HUXKE NpeaenbHoro
3HaYeHust TennoBoro knacca mnsonsauuu. MNonHas
Temnepartypa npegcrasnseT cobon cymmy
TeMnepaTypbl OKpYy>XXatoLLen cpeabl U BENUYMHDI,
Ha KoTopoe aTa Temnepartypa ysenuumnacs (T),
NMCc pasHnLa Mexay cpegHen TemnepaTtypon
0OMOTKM 1 TEMNEpPATYpPON B CaMom ropsiven ee
TOuKe.

TemnepaTypa OKpyXatoLlen cpefbl, Kak npaBuso,
paBHa 40°C. Ecnu oHa npeBbilaeT 370 3HAYEHNE,
YCIOBMS 3KCMyaTauum cumTaroTcst ocobbiMu.

B Tabn. 4.4 npencraBneHbl YUCMEHHbIE 3HAYEHUS
1 napameTpbl, Ha OCHOBE KOTOPbIX
paccy1TbIBaeTCs ONYCTUMOE 3HaYeHne
TeMnepaTypbl B CaMON ropsiyen ToO4Ke 0OMOTKM.
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Tabn. 4.5: MakcumarnbHasi memnepamypa cmamopa

Knacc nsonsiuuu F H
TemnepaTypa okpy>atoLLen cpeabl °C | 40 | 40
T - yBenuueHne Temneparypsbl (MeToq
n3mepeHusi TemnepaTypjal nytem °c 11051125
perucTpaunm U3aMeHeHun
COMNpOTUBNEHUS)

PasHuua mexay cpegHem

TemnepaTtypon u TemnepaTtypon B °C |10 | 15
camom ropsiyert Touke

Bcero: Temnepartypa B camol ropsivei °c 155180
TOuKe

MakcumanbHble 3Ha4YeHus
TemnepaTypHbIil Temnepartypbl 4ns HaCTpOVIKj/I
3alWMTHBbIX NpUcnocobneHni
Knacc
(°C)
Curnanusay OTKknoyeHne
nsa
F 130 155
H 155 180

BHUMAHUE

Okcnnyartauusa asuraTtens npu
3HayYeHusIX TemrnepaTyp o6MOTOK,
npeBbILLaLLIMX NpeaenbHble 3HaYeHns
TEMnnoBOro Krnacca ero u3onaumu,
3HAYMTENIbHO CHUXKaET CPOK CIy>KObI
n3onauuu, a, crnegoBaTtesibHo, U
ABuratens, u gaxe MoXeT NpuBeCTU K
€ro rneperopaHutio.

Tabn. 4.6: MakcumarnsHass memnepamypa
noOWUNHUKO8

MakcuManbHble 3HaYeHUsi TemnepaTypbl Ans HACTPOMKU
3alWMTHLIX Npucnoco6nexui (°C)

4.41.3 TemnepaTtypa cpabaTbiBaHUA
aBapuMHOM CUTHaNM3auum m
yCTPOMCTBa aBTOMaTU4YECKOro
OTKJTIIO4EeHUs

YpoBeHb Temnepartyp, JOCTUXKEHUE KOTOPOro
nNp1MBOAUT K cpabaTbiBaHWIO aBapUNHON
cuUrHanusawmm n oTkrnyeHno obopyanosaHus,
OOMKeH 3agaBaTbCs C y4eTOM CaMOro HU3KOro
3Ha4yeHus. JTOT YPOBEHb MOXHO OnpeaennTb
nyTem npoBeaeHnst UcrblTaHW UM Ha OCHOBE
paboueli TemnepaTtypbl gsuratensi. Hanpumep,
Temneparypy, Npy KOTOPOW NPoONCcXoanT
cpabaTtbiBaHMe aBapyiHOWM CUrHaNn3aLmmn, MoXXHO
ycTaHoBWTb Ha 10°C Bbiwe pabo4yert TemnepaTtypbl
OBuratensi Npy NosiHOM Harpyske ¢ y4eToMm
TemnepaTypbl OKpyXatoLLen cpeabl,
npeBbILAOLWLEN peanbHyo TeMnepaTypy B MecTe
akcnnyatauuv asuratens. 3HayeHus
Temnepatypbl, NPY KOTOPbIX MPONCXOaUT
OTKIIOYEHME YCTPONCTBA, HE OOSMKHbI MPeBbIWaTh
MaKcuMarbHble JOMYCTUMblEe TeMMepaTypbl 41s
Knacca nsonsumm obmMoTkM ctaTtopa v ans
noAawmnHukos (npuHumas so BHUMAHWE tun
cmaskn).

CurHanusauus OTKnoYeHune
110 120
BHUMAHUE

Haxoautb Hambonee nogxoasiine
3HaYeHusi TeMrnepaTypbl A4 HACTPONKU
CUrHanusaumm n yHKLUM OTKMHOYEHUS
BO3MOXXHO, OCHOBbIBAsICb Ha OMbIT.
OpHako, OHW HU B KOEM Crnyyae He
JOJPKHbI MPEBbILATL MakCUMarbHble
BEJIMYMHBI, NPeACTaBEHHbIE B

Tabn. 4.5 un Tabn. 4.6.

BHUMAHUE

3awmTHbIe yCTpONCTBa ABUraTens
npeacrtasneHbl Ha PucyHok WEG -
Cxema coegMHeHun Ans Ka)xaoro
KOHKpEeTHOro aABuraTens.
Monb3oBaTenb MOXeT OTKa3aTbCs OT
NPUMEHEHMUS BbllleyKa3aHHbIX
npucnocobnexHuin, ogHako, B criyyae
noepexaeHusa obopynoBaHusi, 3TO
MOXET NPUBECTMN K NMOTEPU rapaHTUn.
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4.4.1.4 TemnepaTtypa u aKkTUBHOE CONPOTUBIIEHME TeMMnepaTypHbIX conpoTusneHun Pt100

B Tabn. 4.7 npeacraeneHa 3aBMCMMOCTb TemnepaTypbl OT aKkTUBHOIO CONPOTUBMAEHUSA, M3MEPEHHOrO A4S

TemnepaTypHbIx conpoTmneneHmn Tuna Pt 100.
dopmyna: Q-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 | 10156 | 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 | 114.38 | 114.77 | 11515
40 115.54 | 11593 | 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 12439 | 12477 | 12516 | 12554 | 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 | 13546 | 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 | 146.81 147.19 | 147.57 | 14794 | 148.32 | 148.70 149.07 | 149.45
130 149.82 | 150.20 | 150.57 | 150.95 | 151.33 | 151.70 | 152.08 | 15245 | 152.83 | 153.20
140 1563.58 | 163.95 | 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 OO6GorpeBaTtenu

Ecnun geuratens, o6opyaoBaHHbIv
oborpeBartenem, npegHasHa4YeHHbIM A4S
NpeoTBpaLLEHUS KOHOEHCALMWN Braru BHyTpH
MexaHu3Ma, nomellaeTcs Ha AnuTenbHoe
XpaHeHne, HeobXoAMMO yoeauTbecsa B TOM, YTO
oborpeBaTenb BKMOYaeTCcs BCKOpe nocre
oTKnNtoveHus asuratens. Mo 3aBepLueHun
XpaHeHus aBuraTenst U HenocpeacTBeHHO nepen
€ro NoBTOPHbLIM BBOAOM B 3KCMyaTaumo
HarpeBaTenbHbIM Npnbop HeobxoaMMo
OTKMIOYUTb.

3HauyeHnsa HanpsXKeHNst 1 MOLLHOCTU
oborpeBarensi, YyCTAHOBIEHHOIO B MEXaHN3Me
JBuraterns, ykasaHbl B CXeMe CoeaUHEHUI
aBuraTens U cneynanbHON MAEHTUMUKALNOHHON
Tabnuyke, NPUKPENEHHON K ero Kopnycy.

4.4.2 [JaTyuK yTe4Ku BOAbI

Osuratenu c TennoobmMeHHMKoM "Bo3ayx-Boga”
o6opynoBaHbl 4ATYMKOM YTEYKM BOAbI, KOTOPbLIN
CNYXWUT Anst oBHapyXeHNst yTeukn Boabl U3
pagunaTtopa BHyTpb ABuratens. [datyuk
HeOOX0AMMO NOAKIIYUTL K MaHenun ynpaeneHus
B COOTBETCTBUM CO CXEMOW COeaNHEHUS

28 I

ABuraterns, areHepupyembiii UM CUrHan AOoSmKeH
NCrnonb30BaTbCs AN akTUBaLnn aBapuinHon
curHanusaumu.

Mpwn ee cpabaTtbiBaHMM HEOOXOAMMO BbINOMHUTD
npoBepKy TennoobMeHHUKa 1, B cryyae
obHapyXeHus1 yTeyku BOAbl B paguartope,
OBUraTenb BbIKIMYAT U YCTPaHSAT HEMONAAKY.
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4.5 OXNAXAOEHUE

Tonbko Hagnexallas yCcTaHOBKa ABUraTesnsi U CUCTEMbI OXIaXAEHWS rapaHTUPYeT ero HENpPepbIBHYHO
paboTy n paboty 6e3 neperpysok.

4.5.1 [Buvratenu 3akpbITOro Tuna

| ON
@_-_ .\III"'" ':‘" /(_@ MGD
MGF L S i
| c
Tennoo6MeHHMK == “"“"ﬁ ' aBTOBEHTUNSILIMEN,
"BO3ayx-Bo3ayx" ¢ W BXO[, U BbIX0O[,
aBTOBEHTUNAUMNEN — — BO34yXxa yepe3
1. 3aepsizHeHHbIl Kopriyc BO3yXxoBoA
2. He3sazpsisHeHHbIU Kopryc
3. He3sazpsisHeHHbIl Kopriyc
SRS
i wi)
G MGW mGT
i T He3saBucumas
TennoobMeHHUK
. ., L _ BEHTUMALUNS, BXO4
BO3ayx-Boga" c . |
aBTOBEHTUNAUMNEN . VI BHIXOA Bo3Ayxa
1. BaepssHeHHbIl Kopryc Yepes BO3yX0BO[,
2. He3sazpsisHeHHbIl Kopriyc
3. HesaepsizaHeHHbIl Kopryc
g
= MGR
MGL
C
TennoobMeHHUK 1 aBTOBEHTUNALMEN
"Bo3gyx-Boga" ¢ 1 1t i g [
He3aBUCUMOWM J TennoobmMeHHUKOM
BEHTUNAUMEN "BO3ayx-Bo3ayx",
pacrnonoXeHHOM no
nepumeTpy
apuraTensi.
MGI
i _-‘]::-H[;ﬁ'- = Tennoo6MeHHMK
-!.J-‘" F] ”H | ” 1” T, - Bosnyx-Boa%yx c
f He3aBUCUMOW
I BEHTUNAUNEN
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4.5.2 [IBvratenu oTKpbITOro TMna

fhEE
Wi

MGA vnu MGP

-:I. — H + fl'r_‘- .
;GH S

C aBTOBEHTUNALMEN

MGV

I L el
Jﬁr T 2 "'ir*.’Fﬂ
| |

1. Topsauui Bo3gyx
2. XonoAHbln BO3QyX
3. XonogHbl Bo3gyx

HesaBucumas
BEHTUNALNSA

4.5.3 BopsHown paguaTtop

BopgsHow pagnatop (ecnv ucnonb3yeTcs)
npegcraBngaeT cobon yCTPOMCTBO, OTBOASLLEE
Tenno OT NOBEPXHOCTEN 1 NpedHasHa4YeHHoe Ans
NornoLleHns Tenna, MCXoasLuero ot
3NeKTpoobopyAOBaAHUSA UNN NOAKMHOYEHHbIX K
Hemy ycTponcTB. [NpuHUMn paboTbl: paguatop
CHWXaeT TemnepaTypy BO34yxa, HarpeBLlerocs
npuv oxnaxgeHum obopyaoBaHus, B 3aMKHYTOM
KOHTYype.

Takum obpasom, nepegada Tenna NPoUCXoauT 13
obopynoBaHus B BO34yX M U3 BO3dyxa B BOAY.

NMPUMEYAHUE

3allUuMTHbIE YCTPONCTBA CUCTEMDI
oxnaxaeHusa Heobxoanumo
nepmoanyeckn ocMaTpueaThb.

NMPUMEYAHUE

BxoaHble v BbixodHble OTBEPCTUS ANs
BO3[yXa 1 BOObl HEMb3S 3aropaxuneartb,
TakK Kak 3TO MOXEeT NPUBECTU K
neperpesy U Aaxe K neperopaHuto
apurartens.

B kayecTBe oxnaxgatoLlemn XnaKkocTu cnegyet
ncnonb3oBaTh YMCTYHO BOAY, 06nagatoLLyto
crnenyrLwuMmn xapakTepucTmkamm:

= PH:0o160009;

= Xnopuabl: He 6onee 25,0 mr/n;

= CynbdaTtbl: He 6onee 3,0 mr/m;

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

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

= AMMMaK: He JOMMKHO ObITb CregoB ammuaka.
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BHMMAHUE

BenuunHel napameTpoB paguaTopos,
BXOASLUMNX B KOHCTPYKLMIO
TennoobmeHHuKa "Bo3nyx-soaa”,
yKasaHbl Ha UX OEeHTUPUKALMOHHbIX
Tabnmykax n Ha rabapuMTHOM YepTexe
asurartens.

Bo Bpems akcnnyaTauuu gBuratens
cnegyeT pyKoBOACTBOBATLCS 3TUMU
3Ha4yeHnsiMM BO M3bexaHue neperpesa
obopynoBaHus U onsa ero Haanexatlemn
paboTbl.

4.5.3.1 Paguatopbl Ha MOpCKOM Bofe

BHUMAHUE

B Tom cnyuae, ecnu asuratens
obopyanoBaH pagnaTtopom Ha MOPCKOW
BOAE, BCe BCTynaloLLne ¢ Hel B KOHTaKT
anemeHTbl (Tpybbl U MOBEPXHOCTH)
OOMKHbI ObITh 3aLUULLEHBI OT KOPPO3UU.
Kpowme Toro, pagnatopbl MOXXHO
obopyaoBaTb NPOTEKTOPHBLIMY aHOAAMU
(Hanpumep, U3 UUHKa UM MarHus), kak
nokasaHo Ha PucyHok 4.3. B gaHHOM
cnyyae, BO BpeMs aKcnnyatauum
obopyaoBaHWsa aHoAbl MogBepraTCs
KOppo3uu 1, Takum obpasom,
3amLLaoT rofnoBKy TeNNooOMeHHUKa.
[ns nogaepxaHus LenocTHOCTH
ronoBoK paguartopa aHoAbl Heob6xoaumo
NepuoaNYECcKN MEHATb, YYNTbIBasS
peanbHyt0 CKOPOCTb OKUCMEHUS.
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PucyHok 4.3: PaBuamop ¢ npomeKmopHbIMU aHodamu

NMPUMEYAHUE

Twn, KONMMYecTBO N MecTa
pacnonoxeHna NPOTEeKTOPHbIX aHOO0B
MOTyT MEHATbCA B 3aBUCUMOCTU OT
obopyaoBaHus.

4.5.4 He3aBucuMble BEHTUNATOPLI

HesaBuncrMble BEHTUNIATOPI (€Cnu
NPUMEHSAOTCSA), Kak NpaBunio, 060pyaoBaHbI
TpexdasHbIM aCUHXPOHHbLIM UHAYKTOPHbLIM
asuratenemMm. PacnpepenutensHasi Kopobka 3Toro
asuratens obbl4HO pacrnonaraeTcst Ha ero
kopnyce. BenuunHbl napameTpoB (4acToTa,
HanpshkeHue U T.4.) yka3blBaloTCs Ha Tabnuyke
XapaKTepUCTUK ABUraTens, a HanpaeneHne
BpaLLeHns ero nonacrew - Ha Tabnuuyke,
NPUKPENMEHHON K KOPNycy BEHTUNATOPA MUNn
pPacnonOXXeHHON PSAOM C HUM.
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HaZEeXHOW 3alnTbl BHYTPEHHUX KOMMOHEHTOB
asurartens.

4.6 JJIEKTPUYECKHUE
KOMMOHEHTbLI

4.6.1 JneKTpnyeckue coefMHEeHUA
4.6.1.1 OcHoBHoOe coefMHeHue

B 3aBMCMMOCTM OT KOHCTPYKLUMM OBUraTens,
3aXMMbI €ro ctatopa (MKCUPYIOTCS Ha N30MATOpax
UM NPY NMOMOLLM MEAHbIX KIEMM, pacronoXeHHbIX
Ha OCHOBHOW pacnpenenuTensHom Kopoobke.
PacnonoxeHune cnnoBbIx pacnpeaenmutenbHbIX
KOpPOBOK, HENTpanu n potopa ykasaHo Ha
rabapuTHOM YepTexe ABuraTens.

BbiBOAbI K 3a>knMMaM JOSMKHbI ObITb MPOBEAEHDI B
COOTBETCTBMU CO CXEMOW NOAKITKYEHMS cTaTopa
asuratensi.

Y6enuteck B TOM, YTO CEYEHME U N30MALNS
coeIHUTErNbHbIX kKabenen coOoTBETCTBYIOT
HOMMHaNam Toka U HanpsbkeHUst osuraTens.
O603HayeHNs1 3aXXMMOB cTaTopa M poTopa, a
Takke COOTBETCTBYIOLLUX UM COEOANHEHNN,
yKasaHbl Ha cxeme NoaKNIYeHnn aBUraTensi ¢
yyeTtoM HopMaTtumeoB IEC60034-8 nunn NEMA MG1.
HanpasneHuve BpalleHus ABuratens MoXHO
N3MEHUTb, UHBEPTMPOBAB COeanHeHNs1 0benx ¢as,
OfHaKo, ABWraTenb JOIMKEH BpallaTbCs B
HanpaBneHUn, ykasaHHOM Ha Tabnuyke
coeauHEHU N Ha NOeHTUdUKALMOHHOM Tabnuyke,
NPUKPENIEHHON K ero Kopnycy.

NMPUMEYAHUE

Mepen BkNOYEHMEM ABUraTENS,
criefyeT yCTaHOBUTb HarpasneHne
BpaLLeHns onacTei He3aBnCMMOro
BEHTUMsAATOpA.

Ecnv BeHTURSATOpP KpyTUTCS B
MPOTUBOMOIOKHOM HamnpaBfieHnu,
HeobxoanMo MHBEPTUPOBATL
coefIMHeHVe Mexay ABYMs ero dpazamu.

Takke Bpems OT BpeMeHU Heobxoaumo
ocmaTpuBaTb BO3AYLUHbIE PUMLTPbI, KOTOPbIE
3aWwmLLaloT BHYTPEHHME NOBEPXHOCTU ABUraTens
OT nonagaHus rpssu n neinu. BosgyluHble
VNbTPLI AOMKHBI BCE BPEMS HAaX0AUTbCS B
OTNMYHOM paboyeM COCTOSIHUM NS rapaHTum
npaBurbHOM paboTbl CUCTEMbI OXITAXAEHNS U

NMPUMEYAHUE

HanpasneHue BpaLleHnst MOXHO
onpenenuTb, MOCMOTPEB Ha KOHeL, Bana
Ha CTOPOHEe npvBoAa ABurarterns.
[Buratenu c ogHUM HanpasneHuem
BpaLLeHNs JOMKHbI KPYTUTBCS TOMbKO B
YKa3aHHOM HarnpaBfeHun, Tak Kak nx
BEHTUNSATOPbI U ApYyrMe yCTPONCTBa
ABNSATCA OAHOHAMNPABMEHHBIMU.

Ecnun Heobxogmmo, 4Tobbl ABUraTenb
BpaLlarncsa B NpOTUBOMOSIOXHOM
HanpaBneHun, obpaTuTech k
npeactasutento WEG.
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BHUMAHUE

Mepen nogknodeHnem asuraTtens K
CeTn aneKkTpocHabxeHnst HeobxoaMmo B
06s13aTeNbHOM NopsiaKe M3MepUTb
COMNpPOTMBREHME N30MALUN OGMOTKN.

MopgkntoveHve BbIBOAOB OCHOBHOIO MCTOYHMKA
nNUTaHUS ABuraTens ocyLlecTBAsSeTCs Crneayowmm
06pa3om: OTKpyTUTE BUHTbI, PUKCMPYIOLLNE
KpbILLKY pacnpefenutenbHbix Kopobok ctaTopa,
CpeXbTe YNMoTHUTENbHbIE KOMbLa (CTaHAapTHbIEe
ABurateny He UMeLOT KabenbHbIX YNNOTHEHUI),
NpUHMMas BO BHUMAHWE AMaMeTpbl UCMONb3yeMbIX
kabenen, n BcTaBbTe Kabenu B ynnoTHUTENbHbIE
konbua. OTpexbTe kabenn HeobXo0ANMOWN OJINHBI,
3a4NCTUTE MX KOHLbI M NPUKPENUTE K HAM KNEMMBbI.

4.6.1.2 3asemneHue

Kopnyc aBuratensi 1 ocCHoBHas
pacnpegenutenbHasi Kopobka AOSKHbI ObITb
3a3eMrieHbl [0 NOAKIMIOYEHUs ABUraTens K
WCTOYHUKY NUTaHWSI.

CoeanHuTe MeTannuyeckyto obLumBky kabenen
(Npw HanNM4MKM) ¢ NPOBOLHUKOM CTaHAAPTHOMO
3azemnutens. OTpexbTe Haanexallyto anvHy
NPOBOAHMKA 3a3EMINUTENS U MNOOKIIOYUTE €ro K
3aXMMy Ha pacnpeaenuTenbHon kopobke n/mnm
Kopnyce asuratens.

HapexHo 3akpenuTe BCE TOYKM MOOKMIOYEHMS.

BHMMAHUE

B kayecTBe KpenneHuin 3axnmon
3anpeLlaeTcs UCnosnb3oBaThb
MeTannuyeckue wanbsl unn wanodbl n3
noboro apyroro matepuna ¢ manomn
3NEKTPMUYECKON MPOBOAUMOCTLIO.

Mepen TeMm, Kak BbINOMHUTL NOAKMHOYEHNS,
CMa)kbTe BCE KOHTaKTbl 3aLLUTHbIM CMa304HbIM
BELLIEeCTBOM.

BcTaBbTe ynnoTHUTESNbHbIE KOSbLA B
COOTBETCTBYHOLMNE BbleMKU. OCTOPOXKHO 3aKpoiTe
KPbILLKY pacnpenenutenisHoin kopobku, crneguTe 3a
TeM, YToObl YNIOTHUTENbHbIE KOJblLia OCTaBanuCh
Ha CBOMX MECTax.
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4.6.2 Cxema coeguHeHuUn

4.6.2.1 Cxema coeguHeHun IEC60034-8

Ha npeacTaBlieHHbIX HUXKe CXxeMax COGLWIHGHVIVI NoKa3aHbl 3Ha4YeHnA Krnemm B pacnpeaennterbHbIX
KOpOoOKax 1 BCEBO3MOXHbIX COeQUHEHN K cTaTopy (haskl) n poTopy TpexdrasHbiX aCUHXPOHHBIX
npuratenen. Kaxagas cxema cogepxut umdpoBblie 0603Ha4YeHns, coBnagaroLimne ¢ Kogammn Ha
naeHTMdrKaumoHHon Tabnuyke Ha kopnyce asuratens. Takum obpa3om, HanTy Tpebyemyto cxemy
coeINHEHUIN s cTaTopa 1 ero AonofHUTENbHbIX YCTPOUCTB HE COCTaBUT Tpyaa.
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9121 U 2 L3 L2 L3 L 13 L2 L3
v CKS;;?(ETE’ CKOPOCTb | CKOPOCTb | ckoPOCTb | CKOPOCTb
L 12 L3 BbILLE HWXE HWOKE BbILIE
9 KINEMM 12 KNEMM
9107 9108 9109 9110 9112 9113 9114
AA A YY Y YY Y
w2 v w2l |U2 ov2owe Uz v2 w2 | U2 V2w va wa U4 V4 W4 U4
NONE Iua Ivs 1W3 U3 V3 w3 Ius Ivs Iwa V2 w2 g2 v2 w2 U2
1 1] B Wy [ 1]
e o o e o o I l V3 W3 U3
Ut viowl o [UtovEow Ut viowi Ut v e . .
L2 3 | 12 L3 L1 12 13| L1 12 L3 vioowiout Vioowl U Vi Ut Vioowt Ut
L2 13 L 2 13 U 12 L1 2 13 U
12 KNEMM - (o6MoTka getanemn)
9115 9116 9117
V4 W4 U4 V4 W4 U4 VA w4 U4
v2ow2 U2 V2 w2 U2
V3ows U3 Vf Wf Uf
AR ERVE VoWl viowl Ut
2 13 L1 L2 13 U L2 L3 LI 2 13 U
anA anA Y TONbKO and
3ATYCKA 3AIYCKA anA HOMWHANBHOMN
BY BA 3AIMYCKA CKOPOCTH
NMPUMEYAHUE
B Tom cnyyae, ecnu B gBuratene umeroTca 2 unmn 6onee coeanHUTENbHbIX Kabens,
NOAKMIOYEHHbIX NapannensHO K OOHOMY M TOMY e MCTOYHUKY NUTaHKUS, K X 0603HayYeHnsm
nobaBnalT cMmBon Yepes aeduc, Kak NokasaHo Ha PUCYHOK Huxe:
L3
12
L1
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4.6.2.2 Cxema coeanHeHnn NEMA MG1

3 KNEMM 6 KINEMM 6 KNEMM - DANAHOEP
9200 9201 9202 9203 9204 9205 9206
e ° A YY Y YY A
T2 T3 A Y
L2 L3 T6 T4 5 T T4 15 | T T2 T3 T2 T3 | T T2 T3 TOT2 T3 "1
SKNEMMBI+ | | . .
HEUTPANb D E E U Té E 6175 | T4 6 75 T4 | T6|T5|T4 6 T5 T4 16 |15 | T4
. ?221. . Lt L2 L3 L2 L3 L2 | 112 13 L2 L3
Tz 15N CKOPOCTb | CKOPOCTb | CKOPOCTb | CKOPOCTbL | CKOPOCTb
L1 L2 L3 N HKE BbILWE HWXE HWXE BbIWE
9 KNEMM 12 KNNEMM
9207 9208 9209 9210 9212 9214
AA A YY Y YY Y
T4 TS T6 415 T6 T4 T5 T6 415 T8 T T12 T10 11 T12 T0
IANEINE IW ITSIW 7 T8 T9 IW ITS 179 . e U
° ° ° I I I o ® ® 18 Ik I7 I I I
T2 T3 T2 T3 T2 T3 T2 T3 I l 5 T
L2 L3 L 12 L3 L L2 L3 L L2 L3 .« o .
T3 T | T2 T3 OTI 2073 T | T2 13T
L 3 U | L L3 LU L2 13 L1 | 2 L3 LU
12 KINEMM - (o6moTKa peTtanen)
9215 9216 9217
T T2 Tio | T T12 Ti0 | T11 712 T10
5 Te T4 TS T6 T4
T8 19 17
819 T7 I I l
T T T3 T
L2 L3 LI L2 L3 L L2 L3 L
anA anA Y TONbKO anA
3AMYCKA 3AMNYCKA anA HOMWHATNBHOW
BY BA 3AMYCKA CKOPOCTHU
NMPUMEYAHUE

B Tom Cny4yae, ecnu B apuraterne nMerTCcd 2 nnu bonee coeanHUTENbHbIX kKabens,
NOAKIMHOYEHHbIX napannesibHO K OAHOMY U TOMY K€ UCTOYHUKY NMUTaHUA, K X 0003Ha4eHuaAM
nob6aBnsawT CMMBON yepes p,ecbmc, KaK rnoka3aHo Ha PI/IcyHOK HVXe:

(T1)] (12) (T3)

13-1
13-2, 13
L T2t

12-2, 2
) T1-1

T1-2, M
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4.6.2.21 HanpaBneHue BpalweHus

= HanpaBneHue BpalleHusi ABUraTens ykasaHo Ha
naeHTUUKaLMOHHON Tabnnyke n 3aMmeTHO,
€CIN1 NOCMOTPETb Ha KOHEL, Basia Co CTOPOHbI
npueoaa asuratens. MNepen Tem, Kak
NoAKMIOYMTb K ABUraTento NpMBoaMMbIN
MexaHu3M, cnenyet yoeantbcs B TOM, UTO
JBuratenb BpalwaeTcs B NpaBunbHOM
HanpaeneHuu;

= [lBuratenu ¢ 0603Ha4YEeHUSAMM Ha 3aKUMax n
COeANHEHMAX, ONNCAHHBIX B NyHKTax 4.6.2.1 n
4.6.2.2 HacTOSLWEro pykoBOACTBa, BpawarTcs
MO YacOBOW CTpPeJIKe;

= [Ins Toro, 4Tobbl MHBEPTMPOBATL HaNpaBneHne
BpaLleHusi, HeobXoaNMO U3MEHUTb CoeaANHEHNEe
06eunx a3 Ha NPOTUBOMONOXHbIE;

= [iBMratenu ¢ ogHMM HanpasneHnem BpaLlleHus
(B cooTBeTCTBUM C 060O3HAYEHNEM HA
NoeHTUMMKaLNOHHOM Tabnnyke nnm Ha
Tabnnyke ¢ xapakTepucTMkamm, NPUKPENIEHHON
K koprnycy), obopyaoBaHbl OgHOHaNpPaBnNeHHbIM
BEHTUNSITOPOM U OOJDKHbI BPpaLLaTbCA NULLIb B
yKa3aHHOM HarnpasneHun. B Tom criyyae, ecnu
TpebyeTcsa M3MEHNUTb HanpaeneHne BpaLleHUs
OAHOHanpaBneHHoro ABuraTens Ha
NPOTMBOMONOXHOE, 0OpaTUTECH K
npeactasutenio WEG.

4.6.2.3 Cxema coeanHeHUM
LOMONHUTENbHbIX YCTPONUCTB

[na npaBunbHOM YCTAHOBKN JONONHUTENbHbIX
YCTPONCTB PYKOBOACTBYWTECH COOTBETCTBYIOLLEN
CXeMoW coeguHeHus ansi Bawero gsuraTens.

4.7 MEXAHWYECKUE
KOMIMOHEHTbI

4.7.1 OcHoBaHuA

= OCHOBaHWE MUNK CTPYKTYypa, Ha KOTOPYIO
yCTaHaBnvMBaeTCcsl ABUraTenb, OIMKHA UMETb
TpebyeMbliii ypOBEHb NPOYHOCTH, ObITh FMaaKon,
He BUbOpupytoLLel, a Takke BblITb cNOCOBHOM
BblaepXXnBaTbh MeXaHU4Yeckoe BO3aencTaue,
oKasblBaeMoe Ha Hee ABuratenem npu sanycke
NN NPU BO3HUKHOBEHMW KOPOTKOTO 3aMbIKaHUS.

= BbIOOp TMNA OCHOBaHUS 3aBUCUT OT
NMOBEPXHOCTM B MECTE YCTAHOBK/ ABUraTens unm
OT COMPOTUBIEHNs nona.

= HenpaBunbHbIN BbIGOP pa3mepa OCHOBaHUS
MOXeT NPUBECTUN K BO3HUKHOBEHWIO BUGpaLmiA,
a, criegoBaTenbHO, K ero NoBpeXxaeHuto, a
Takke K NOBPEXAEHWUIO ABUraTens u
NpPUBOANMOro MexXaHu3mMa.
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= [pw BbIGOpE pasmepa 1 CTPYKTYpbl OCHOBaHMS
HeobxoanMo pyKOBOACTBOBAaTLCHA raGapuUTHbLIM
YepTeXOM, AaHHBIMU O MeXaHUYECKOM
BO3AEeCTBMN ABUraTens Ha OCHOBaHWe U BUde
KpenneHua asuratens.

BHUMAHUE

BepTukanbHoe BbipaBHUBaHUE
yCTaHOBEHHOIO Ha OCHOBaHMU
ABUraTensi MOXHO BbINOMHUTL Mpu
NOMOLLM NOANOPOK pasfIMYHON
TOMNWMHbI (06LWas TonwuHa
NpubnManTensHoO 2 MMm),
YCTaHOBIEHHbIX MEXAY HOXKaMU
ABuraTensi u onopHbIMMU NOBEPXHOCTSAMM
OCHOBaHWUSI.

NMPUMEYAHUE

BbiGop pasmepa ocHOBaHMSA U ero
NoAroToBKa BXOAUT B 063aHHOCTU
nonb3oBaTtens.

4.7.2 [aBneHune, oKka3biBaemMoe Ha
OCHOBaHue

B cootBeTCcTBUM C PUCYHOK 4.4, BENUYMHY
0OKa3blBaeMOro Ha OCHOBaHWe AaBMEHNSA MOXHO
paccyuTaTb No cneayowen dopmyre:

F = +O.5.m.g.+M
(A)

F,= +0.5.m.g.—M
(A

lpe:

F1 n F2 - naBneHue, okasbiBaeMoe HOXKaMu
asuratens Ha ocHoBaHue (N)

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

m - Macca agsuratens (Kr)

Cmax - MakcMarnbHOe 3Ha4YeHue KpyTALLLEero
mMomeHTa (Nm)

A - B35T0 13 rabapuTHOro YepTtexa asurarens (m)

PucyHok 4.4: [lasneHue, oka3bigeaeMoe Ha OCHO8aHUe
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4.7.3 Bwunabl ocHoBaHUN
4.7.3.1 BeTOHHas nnuTa

Mpwv ycTaHOBKe ABUraTenel B ka4ecTse
OCHOBaHWI1 Yalle BCEro UCMomnb3yoT GETOHHbIE
MANTLI.

Tun 1 pa3mep OCHOBaHUSI, BUHTOB W aHKEpPHbIX
MAUT 3aBUCAT OT pasmepa 1 TUna gsuraTtens.

Mpnmep NOAroTOBKM OCHOBAHMAL:

= OuuMCTUTE NOBEPXHOCTbL OCHOBAHMWS OT MbIfN U
rpsisv ang obecneyenns Hagnexawero
KOHTaKTa mexgy 61okaMm OCHOBaHWS U CIIOEM
LITYKaTYpPKW.

= [1py NOMOLLM BUHTOB 3aUKCUPYNTE HOXKU
ABuraTens Ha OCHOBaHUN.

= BepTukanoHOe BbipaBHMBaHWE YCTAaHOBNEHHOIO
Ha OCHOBaHWM ABUraTenst MOXHO BbIMOMHNTb
npy NOMOLLM NOAMNOPOK Pa3fIMYHON TOSLLUHBI
(obwas TonwmHa NpubAN3NTENBHO 2 MM),
YCTaHOBMEHHbIX MEXAY HOXKaMu ABUraTens u
OMOPHBIMWN MOBEPXHOCTSAMM OCHOBAHMUSI.

= [1Na rapaHTMM Hagnexallen 3aKpyTku BUHTOB B
OTBEPCTUAX HOXEK ABUraTENS, MEXAY KaKO0Mn
HOXKOW U LLNSANKOM BUHTA HEOOX0aMMO
NMOMECTUTb YMNOTHUTESb, BbINOMHEHHbIV 13
MeTannmMyeckoro nucTa unmn NnoTHom Gymarn,
YTO TaKKe MOXET ObITb MNONIE3HO NpU
nocriefyoLwemM ropm3oHTanbsHOM BblpaBHUBAHWUM
asuraTens.

= [lomecTuTe NOAMNOPKM UITM HUBENNPOBOYHbIE
BUHTbI Ha BNTOKM OCHOBaHUs Ans obecneyeHnst
Hagnexallen HUBENMPOBKM ABUraTens B
rOpM30HTarbHOW MIOCKOCTU U OTHOCUTENBHO
npuBOAUMOro mexaHunama. lllocne HaHeceHust
Cnosi WTyKaTypKn HeO6X0aMMO TLaTeNbHO
npocneauTb 3a BbipaBHMBaHMeM. Hebonblune
HEPOBHOCTM MOXHO MOAKOPPEKTMPOBATL NpU
NOMOLLM WA Mnu ynnoTHUTEnen ns
MeTanmM4yecKkoro N1cTa, a Takke NyTem
PEerynMpoBKM 3a30pa KPENEeXHbIX BUHTOB.

= XOpOLUO 3aKpyTUTE KPEMNEXHbIE BUHTbI.
CnepyeT ybeouTbcsi B TOM, YTO OMOPHbIE
NMOBEPXHOCTU HOXEK ABUraTensi HAXOAATCS Ha
OZIHOM 1 TOM Xe ypoBHe. B npoTnsHom cny4ae,
3TO MOXET MPUBECTU K NepeKkocy Kkopnyca
nBuraTens.

[na rapaHTun Hagnexallen ycTaHoBKM, nocre

BbINOSTHEHUA NMPOBEPKM BCTaBbTE ABA

KOHTPOJbHbIX LWTUATA B NOATOTOBEHHbIE OIS

3TOW Lienun OTBEPCTUS B HOXKaX ABUraTerns.

36 I

4.7.3.2 Ckonb3sllee ocHOBaHue

Ecnu gsuratens obopynosaH npuBogoM C
peMeHHoOW nepegayen, ero Heobxoanmo
YCTAHOBMWTb Ha CKOJSb3SILLLEM OCHOBaHMU (PenbChbl),
TakK Kak Npu nepemeLLeHnn ABUratens HUKHAS
4YacTb PEMHS JOIMKHA HATArMBaTbLCS.

Brnvxanwmi K BegyliemMy LWKMBY penbC SOSMKEH
ObITb YCTAHOBMEH TaknuM 06pa3oMm, YTOObI
PErynnpoBOYHBIN BUHT pacnonarancs Mexay
OBuratenemM u nNnpMBoAMMbIM MEXaHU3MOM.
LLinsinka perynmpoBO4YHOro BMHTa BTOPOro pernbca
OOMkHa ObITb HanpaeneHa B MPOTUBOMONOXHYHO
CTOPOHY, Kak nokasaHo Ha PucyHok 4.5.
[Buratenb KpenuTcs K penbcam npu NoMoLLU
BMHTOB U 3aTeM MOMELLAeTCsi HA OCHOBaHUe.
[anee BeayLMN LWKNB BbIPABHUBAETCH TaKUM
06pa3oM, YTOObI €ro LEHTP HaxXO4MWIICs B TON Xe
MOCKOCTU, YTO U LIEHTP BEAOMOrO LLKUBA, a Takke
4yTOObI Ban apuratens 6bin napanneneH Bany
npveoga.

PemeHb He [OMKeH Ype3MEPHO HAaTArMBaTbLCS.
Mocne 3aBepLUEHUs PETYNIMPOBKM PENbLCHI
3aKpennalTCa Ha OCHOBaHUN.

PucyHok 4.5: Ckonb3siujee ocHogaHue

4.7.3.3 MeTtannnyeckoe ocHoBaHue

Hoxxkn aBuratens paBHOMEpPHO 3aKpennTb K
MeTannmMyeckomy OCHOBaHMIO BO n3bexaHune
aedopmaunm kopnyca. HebonbLume HEPOBHOCTU
OMOPHOM MOBEPXHOCTU, K KOTOPOWN KPENATCA HOXKU
asuratensd, MOXHO YCTPaHUTb Npy NOMOLLK
PerynmpoBOYHbIX NAACTUH (MX MakcMMarbHas
pekomMeHAyemas TOJLLMHA COCTaBMsAET 2 MM).
[nsa BbipaBHMBaHMSA 3anpeLleHo CHUMaTb
KOMMOHEHTbI ABUraTens ¢ obLwero OCHOBaHWSI.
OcHoBaHMe HeOb6X0OUMO BLIPOBHSITb HA OMOPHOM
nauTe NpyM NOMOLLU Ny3bIPbKOBbLIX YPOBHEWN NN
apyrux cnocobos.

Mpn ncnonb3oBaHMM MeTaNINYECKOro OCHOBAaHMS
ONS perynupoBKM BbICOThI KOHLA Bana Asurartens
COOTBETCTBEHHO KOHLY Bana npuBogMMoro
MexaHn3Ma, NocneaHuin JOMKeH ObITb
npeaBapuTENibHO OTHUBENMPOBaH Ha BETOHHOM
OCHOBaHUW.

lMocne 3aBepLUEHUSI HUBENMPOBAHNSI OCHOBAHWS,
3aKpPYTKN aHKEPHbIX 6ONTOB M NPOBEPKU
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NOAKITIOYEHNA, METaNNNYECKoe OCHOBaHNe 1
aHKkepHble 6oNTbl 6ETOHNPYIOT.

4.7.3.4 AHKepHble 6GonThbI

AHKepHble BonTbI - 3TO YCTPONCTBA,
npefHasHayYeHHble s 3aKpenneHnst aopuratenem
C r’MBKMMM NOAKMOYEHUSIMU HENMOCPEACTBEHHO Ha
onope. ATOT BUA NOAKIIOYEHNI XapaKTepunayeTcs
OTCYTCTBMEM [aBMNEHMs Ha BTYIKN NOALIMUMHUKOB,
a TaKke umeeT bonee HN3KY CTOUMOCTb.
AHKepHble 60nTbl HEOBXOAMMO OKpaLUMBaTb BO
n3bexxaHne Koppo3um, Tak Kak OHa Oka3blBaeT
HeraTMBHOE BIIUSIHWE HA €ro KOHTaKT ¢ 6ETOHHBbIMM
MOBEPXHOCTAMU U MPUBOAUT K NMocreayoLemy
ocnabnenuto kpenexa.

PucyHok 4.6: AHkepHble 6onmbl
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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,vm M BblpaBHMBaAHUA OBUraTend, OHa

nocTaBideTcqa C HUM B KOMIJIEeKTe.

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

VISTA X

Oran 1

MoarotoBbTe ocHOBY (1) co cTanbHbIMKU Gankamm
(2), kak nokaszaHo Ha rabapuTHOM YepTexe, C
y4eTOM AaBreHus, 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).

OTan 4

BbinonHuTe HUBENMPOBaHME aHKEPHbIX NIUT Npy
NMOMOLLM COOTBETCTBYHOLLUMNX MHCTPYMEHTOB,
yunTbIBasi HEO6X0AMMOCTL 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, BbIPOBHSAWTE €ero
B ropusoHTaneHow nnockoctu (7 1 8) n 3akpenute
Mpu NOMOLLY aHKepHbIX 60NTOB, BCTaBMNEHHbIX B
OTBEPCTUSA HA €ro OCHOBAHUN.

HuBenupoBaHue n BbipaBHMBaHUE B
COOTBETCTBMMU C NOSIOKEHNEM aHKEePHbIX NJIUT,
NPUKpPENSIEHHbIX K ABUraTesnio.

HuBenvpoBaHue 1 BbipaBHMBaHUE aHKEPHbIX MAUT
TaKKe MOXET BbINOMHATLCA U B TOM Cly4ae, ecnu
OHW Y>Xe MPUKPenieHbl K OCHOBaHMWIO ABUraTens
npyY NOMOLLM NOAMOPOK TONLLMHON He 6onee 2 MM,
pacnonoXeHHbIX MeXAy OCHOBaHVWEM ABuraTens v
aHKepHbIMW NAUTaMK.

[nsa atoro asuraTenb C aHKePHbIMY NAUTaMu
HeobXx0AMMO NOMECTUTb Ha HUBEMNMPOBOYHbIE
BUHTbI (4). Janee ocywecTBnseTcs
HVBENMpoOBaHWe 3TUX BUHTOB U NpeaBapuTensHoe
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 obecneveHnsa 6esonacHor paboTsl
obopyaoBaHus, MOMMMO NOArOTOBKM YCTONYMBOTO
OCHOBaHu4, ABuraTenlb HE06X0ANMO YCTaHOBUTL
Ha OAMWH YPOBEHb C NMOAKITYEHHBIM K HEMY
000pyaOBaHNEM U C NIEMEHTaMU,
YCTaHOBJIEHHLIMM Ha €ro Bare, KOTopble JOIDKHbI
ObITb ypaBHOBELLEHbI HAgexalL M obpasom.
Mocne Toro, kak ABMUraTerib CMOHTUPOBAaH U
NoAdKmntoYeH Haanexalmum obpa3om, OTHOLLEHNE
YacToTbl COBCTBEHHbIX KONnebaHunin OCHoOBaHUS
paBHO:

= YacToTe BpalleHus aBuratens;

= [1BOMHON YacToTE BpaLLEeHUs;

= [1BOMHON YacToTe KOHTYypa.

YacToTbl COOCTBEHHbIX KOrnebaHui 4OMmKHbI

COOTBETCTBOBATb:

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

= YacTtoTtam cobBCTBEHHbIX KoriebaHUM OCHOBaHMS
BbiCcLLMX nopsigkoB= +10% mnn < -10% no
OTHOLLIEHMIO K BblLLIEYKa3aHHbIM YacTOTaM.

4.7.6 BblpaBHUBaHWEe U HUBeNUpoOBaHue

[Buvratens crnegyeT BbIPOBHATb HA OAHOM YPOBHE
C MPMBOAUMbIM MEXaHWU3MOM, B YaCTHOCTW, Koraa
UCMOIb3yeTCs ero NpaBoe NOAKTHOYEHNE.
HenpaBunbHoe BbipaBHMBaHUE MOXET NPUBECTU K
NOBPEXAEHMWIO NOALLIMUIMHUKOB, U3NULLHEN
BUbpauun n gaxe Kk nepenomy sana.
BblpaBHMBaHWe OOMKHO NPOBOANTLCS B
COOTBETCTBUWN C PEKOMEHOAUMNSAMUN N3rOTOBUTENS
MyPTbI 45151 NOOKMIOYEHNS.

Banbl reHepaTopa v gBuraTtens SOSMKHbI
coBnagaTb kKak B OCEBOM, Tak U B pagnasnbHOM
HanpasreHusx, Kak nokasaHo Ha PucyHok 4.8 n Ha
PucyHok 4.9.

HapyweHune PagnanbHoe

napannenbHOCTn

namepeHune

1
i

— E

PucyHok 4.8: NapannensHoe ebipagHusaHue

Ha PucyHok 4.8 nokasaHo HapyLieHue
napannenbHOCTU KOHLOB BYX BanoB U
3P EKTUBHBIV CNOCOD Ero U3MepeHns npm
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MOMOLLN COOTBETCTBYHOLLMX LMdepOnaTHbIx
WHOWKaTOPOB.

M3mepeHune ocyLLecTBRSETCA B YETbIPEX TOUKax
(yron mexay AByMSI COCEAHMMN TOYKaMu paBeH
90°) npm NnomoLLM ABYX BpaLLatoLLUXCs
NONYyNOOKMHOYEHWI U CAYXUT A8 NOCNeayoLero
YCTPaHEHNS BANAHNSA HEPOBHOCTEN ONOPHOMN
NMOBEPXHOCTU, KOTOPbIe OBHaPYXMBaET KOHYMK
umdpepbnaTHoro nHamMkaTopa, Ha paboty
o6opynoBaHusi. Ecnin BbiIOpaTh BepTUKanbHYHO
TOYKY Ha OKPYXXHOCTU, Yron B KOTOPOK NpeBbillaeT
0°, nonoBMHa pasHuLbl Pe3yrnbTaToB U3MEPEHUN
undpepbnaTHoro nHamkaTopa B Todkax 0° n 180°
SBSIETCA KOaKcuarnbHOW BEPTUKaNbHON
MOrpeLlHoOCTb0. Hanuune norpeliHocTn
yKa3blBaeT Ha Hanu4mMe oTKNoHeHus. Ero
HeobX0aMMO HEMEJIEHHO CKOPPEKTUPOBATL MyTEM
nobasneHns unu yganeHms MOHTaXHbIX
noanopok. MonoBrHa pasHuUUbl pe3ynbTaToB
n3mepeHun LumdepbnaTHOro nHamnkaTopa B ToUKax
90° n 270° sBnseTCst KOaKCUarbHOM FOPU30HTaNbHON
MOrPELUHOCTBHO.

[laHHOe n3mepeHmne ykasbiBaeT Ha TO, Koraa
Heo6Xxo4MMO NOAHATb UM ONYCTUTbL ABUraTerb,
UNn XXe NnepeMecTuTb ero BNpaso Unv BNeBO OT
NPUBOAHOIO MexaHm3ma, 4Tobbl YCTpaHUTb
KOaKCManbHYH NOrpeLUHOCTb.

[lonoBuHa MakcUManbHOM pasHULbl MeXay
3HaYEHNSMM, N3MepeHHbIMU undepbnaTHbIM
WHOMKATOPOM 3a OAMH MOJHbIV 060POT, ABNAETCS
MaKkcMManbHOW HanAEeHHOW yaaneHHOCTbIo OT
LeHTpa.

OTKknoHeHWe Bana, paccuyMTaHHoOe 3a OauH
NonHbIn 060poT, He MoxeT npesbiwaTb 0,03 Mm.
Mpn ncnonb3oBaHMM MIMOKUX NOAKIIOYEHUN
OOMyCTMMbI 3Ha4YEHUS, NpeBbILalLwmne
BblLLIEyKa3aHHbIE, HO TONbKO B TOM Criyyae, ecrim
OHW HEe MPEBbILAT YKa3aHHbIE N3rOTOBUTENEM.
Bo usbexaHne nospexaeHunii odbopyaoBaHus,
pekoMeHOyeTCsl MCNONb30BaTh 3HAYEHWNS HEMHOTO
HWXXe MakCUMarnbHbIX.

YrnoBoe OTKIIOHEHne OceBoe n3mepeHune

PucyHok 4.9: Yanoeoe ebipagHugaHue

Ha PucyHok 4.9 nokasaHo yrnoBoe OTKMOHEHWE U
3hpeKTUBHBIN CNOCOD €ro N3mMepeHns.
ViamepeHne ocyLlecTBNseTcs B YeTbIpeX TOYKax
(yron mexgy AByMSi COCEQHVMM TOYKaMu paBeH
90°) npx nomoLLM ABYX BpaLLaoLLmxcs
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NOMyNOAKIIOYEHNIA U CITYXXUT AN nocrnenyoLlero
yCTpaHeHus BNUSHNS HEPOBHOCTEN OMOPHOMN
MOBEPXHOCTU, KOTOPble OBHaPY>XMBAET KOHYMK
uncpepbnaTHoro nHamkaTopa, Ha paboty
obopynoBanus. Ecnn BibpaTh BepTMKanbHYO
TOYKY Ha OKPY>KHOCTM, Yron B KOTOPOW NpeBbILLaeT
0°, nonoBMHa pa3HULbl pe3ynbTaToB U3MEPEHUIA
uncpepbnaTHoro nHamkatopa B Todkax 0° n 180°
SABNSieTCA BepTUKanbHbIM OTKNoHeHneM. MNpu
HannM4nMmn OTKIMOHEHUsI, ero HeobxoamMmo
HeMearneHHO CKOPPEeKTUPOBaTh MyTEM
aobasneHns unu yganeHms MOHTaXHbIX NOAMNOPOK
N3-NoA HOXeEK ABuraTens.

MonoBWHa pasHULbl MEXAY U3MEPEHHBIMU
uncpepbnaTHbLIM MHAMKATOPOM 3HAYEHMSMA B
Toykax 90° n 270° npeacraenseT cobou
rOPU30OHTarbHOE OTKIOHEHUE, KOTOPOE AOMKHO
ObITb Hagnexawmm obpa3om ycTpaHeHo nyTem
nepeMeLleHnst oBuraTenst B CTOPOHbI Unu no
Kpyry.

[NonoBuHa MakcuManbHOM pasHULbl Mexay
3HaYEeHUSIMU, U3MEPEHHBIMM LndepbraTHbIM
MHOMKaATOPOM 3a OAMH MOJHbIA 060POT, ABNAEeTCS
MaKcMMarnbHbIM HaNOEHHBIM YITIOBbIM
OTKINOHEHNEM.

OTKNOHEHMe 4Ns XKECTKOro Uu Nosy>KeCTKOro
NOAKIMIOYEHNS!, pacCYUTaHHOE 3a OOUH MOMHbIN
obopoT, He moxeT npeBbiwaTb 0,03 Mm.

Mpn ncnonb3oBaHnn rMHGKOro NOAKIHOYEHNS
OOMyCTMMbI 3HaYEHUS, NpeBbILalLwmne
BblLLIEyKa3aHHbIE, HO TONbKO B TOM Criyyae, ecriv
OHW He MPEeBbIAIOT YKa3aHHbIE N3rOTOBUTENEM.
Bo nsbexaHne nospexaeHunii odbopyaoBaHus,
pekoMeHOyeTCs MCNONb30BaTh 3HAYEHNSI HEMHOTO
HWXXe MakCUMarnbHbIX.

Mpwn BblpaBHNUBAHUW/HUBENMPOBAHUY crieayeT

y4uTbiBaTh BIIMAHWE TemMnepaTypbl Ha ABUratesb n

NPVMBOANMBIN MeXaHU3M. 3HayuTernbHble 3a30pbl
MeXay KOMMOHEHTaMWN MOTyT OKa3blBaTb BIVSIHME
Ha pesynbTaT BblpaBHUBAHUS/HBENMPOBAHUS BO
Bpems paboTbl 060pya0oBaHNS.

4.7.7 CTtbiKOBKa

CrnepnyeT Mcnonb3oBaTb COOTBETCTBYHOLLMNE
CTbIKOBKW, KOTOPbIE MEPEeatoT TONbKO KPYTALLMNA
MOMEHT U He co3aatoT OOKOBbLIX CUIT.

Kak B cnydyae rmbkumx, Tak u B criydyae XecTkux
CTbIKOBOK, LIEHTPbI BanoB ABuraTens un
NPMBOAMMOrO MexaHn3ma AOIMKHbI HAXoAUTbLCS Ha
OJHOW 1N TOW Xe NUHUN.

"MBKne CTLIKOBKM KOMMEHCUPYIOT BNINSHWE
OCTaTOYHbIX HEPOBHOCTEW 1 MNO3BONSOT U30exaTb

nepegaym Bubpauni Mexay NogKkmnoYeHHbIMN Apyr

K Opyry MmexaHnaMmamu, 4ero Helnb3A CKa3aTb O
XEeCTKNX CTbIKOBKaX.
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Mpwu NioBbIx 06CTOATENBCTBAX MOHTAX U
AEMOHTaX CTbIKOBOK HEOGXOAMMO OCYLLECTBISAT
MpY NOMOLLY COOTBETCTBYIOLLMX YCTPOMCTB.
3anpellaeTcs ucnonb3oBaTb 6a30Bble
WHCTPYMEHTbI, Tak1e, Kak MOOTKA 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 gBuraTens BXoauT B

005s13aHHOCTI NOfb3oBaTENs.

WEG He HeceT OTBETCTBEHHOCTL 3a

noBpexaeHne aBuratens, CBA3aHHbIX C

HUM YCTPOWCTB 1 YCTaHOBOK,

nponsoLeLmx rno nNpu4mHe:

= YpeamepHbIX BUbpauuii;

= HeHagnexallen yCTaHOBKY;

= HenpaBuibHO BbINONTHEHHOIO
BblpaBHUBAHUS,

= HecobnopgeHns pekoMeHayembIx
YCIOBWU XpPaHEHWS;

= HeBbINONHEHNSA UHCTPYKUWIA nepea
BKMoYeHnem npnbopa;

= DnEeKTPUYECKUX NOOKITHOUEHWHN,
BbIMONHEHHbIX HEHaANEeXaLmm
obpasom.

4.7.7.1 Tlpsamasn CcTbIKOBKa

Mo npuunHe 6onee HU3KOW CTOMMOCTH, IKOHOMUM
NPOCTPaHCTBa, OTCYTCTBUSA MPOCKaNb3blBaHNS
peMHel 1 6onee BbICOKOrO YPOBHS 3aLUMThI OT
HecYacTHbIX CrlydaeB npeanodTuTensHee npsimas
CTbIKOBKa, MPW HanNuynm Takon BO3MOXHOCTMU.
Takxke, npu Boibope KOpobKM nepeaad ¢
peayKuMoHHbIM MexXaHM3MOM cneayeT oTaaBaTb
npeanoyvTteHune I'Ip;lMOIZ CTbIKOBKe.

BHUMAHUE

O6s13aTENBHO BHIPOBHANTE KOHLbI
BasioB 1, N0 BO3MOXHOCTU, YCTAHOBUTE
rMOKYI0 CTbIKOBKY, OCTaBUB 3a30p
MeXay COCeQHUMMU CTbIKOBKaMu He
MeHee 3 MM.
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PucyHok 4.10: Ocesol 3a30p

4.7.7.2 CuenneHune npu nomMoLm
LIeCcTepHn

CuenneHusi, BbINOMHEHHbIE MPU MOMOLLN
LIECTEPHM M HE BbIPOBHEHHbIE HaANEXaLLMM
obpasom, co3gatoT Bubpaumm B kopobke nepenay
1 B caMoM fBuratene. B cBsi3u ¢ 3TuMm,
Heobxoammo obpawaTb 0coboe BHUMaHUe Ha To,
4YTOObI Banbl ObINN BLIPOBHEHbI HaAeXalLmm
o6pa3oM 1 Haxoaunuch NapannensHo apyr aApyry
(B crnyyae kopobok nepeaad ¢ npsimo3ybon
LIeCTepHEeN) Unun NoA NPaBUNbHbLIM YrIoM (B
cny4yae kopobok nepegay ¢ KOHUYECKUMU UNn
BVHTOBbLIMU LLECTEPHAMM).

KoHTponb 3a cuenneHnem 3y6bL0B LWeCTepPHM
MO>HO OCYLLECTBMATb NyTEM BCTABKN BYMackHOW
MOSOCKKN, Ha KOTOPOW OCTaKTCA MX OTNeYaTKku
nocrne CoBepLUEHUS LEeCTEPHEN NOMHOro obopoTa.

4.7.7.3 CuenneHne NpmM NOMOLLMU LUKUBOB
M peMHewn

MpaBuneHo

HenpasunbHo

% HenpasunbHo

PucyHok 4.11: CuenneHue rpu MoMowju WKUeos u
pemHel

B Tom cnyyae, ecnm ckopocTb HEO6X0AMMO
CHU3WTb UK YBEMUYUTb, KaK NpaBuIo,
npegnoyTeHne oTaalT peMeHHo nepeaade.

Bo nsbexaHne BO3HUKHOBEHUS! HEHYXXHbIX
paguarnbHbIX CUN MeXAy NOALUMIHUKaMK, Banbl U
LUKUBbI AOMMKHbI BbITh Hagnexawum obpasom
BbIPOBHEHLI APYr OTHOCUTENbLHO Apyra.

HepoBHO pacnonoxeHHble BO BpeMs paboThl
obopyanoBaHUsa peMHM nepeaaroT B pOTOP SHEPTUIO
OT YepeayLmnx y4apoB U MOTYyT NPUBECTU K
NOBPEXAEHUIO NOALUMMHMKOB.

N3bexaTb Npockanb3biBaHNS PEMHS MOXHO MyTeEM
HaHeceHUsl PE3MHOBOIO MOKPbLITUSI, TAKOTO Kak,
Hanpumep, cMmona.
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HaTspkeHne pemMHsi JOMKHO ObITb 4OCTATOYHbIM
ANS NpefoTBpaLleHns ero Npockanb3biBaHNS BO
BpeMs paboTbl yCTPONCTBA.

NMPUMEYAHUE

UpesmepHO HaTAHYTble peMHU
yBENMNYMBAKT AaBlleHNe Ha KOHel,
Bana, 4Yto co3gaet Bubpaumm n
ABMNSIETCA NPUYMHOW YCTanocTu
mMaTepuana, KoTopoe MOXeT NpMBECTU K
nepenomy Bana.

He pekomMmeHayeTCAa NCnosnb30BaTh LLUKUBDI
CITMLLKOM MarlieHbKOro pasmMmepa, Tak Kak oHUu
npunBoaAT K neperm6aM Bana gsuratena n3-3a
OENCTBUSA CUTbI TSXKECTU pemMHsaA, BenninHa
KOTOp0I7I yBennynBaeTca nponopumoHarbHO
YMEHbLUEHUIO AnamMeTpa LWKMNBa.

BHUMAHUE

Mpu BEIBOPE pasmepa LknBa
obpatuTechb k npeactasutento WEG.
370 BnocneacTBUM NOMOXET n3bexartb
BEPOSITHBLIX MOSTIOMOK 060pYAOBaHUS.

NMPUMEYAHUE

Mepen Ha4Yanom aKcnnyaTaumm
060pyaoBaHMs BbIMOMNHUTE
GanaHCMpOBKY LUKMBOB. YCTpaHuUTe
BbICTyMNaloLye KOHUbI LUTUTOB 1
GONTOB, TaK KaK OHW MOBbILLAKT
HeypaBHOBELLeHHYl0 Maccy. B
MPOTVMBHOM Cry4yae, UHTEHCUBHOCTb
BMGpaLUWi yBENUYMUTCS.

4.7.7.4 CuenneHuve gBuraTteneu,
o60pyaoBaHHbIX NOALWMMHUKAMMN
CKONbXeHus

PucyHok 4.12: [NodwunHUK CKOMbXeHUs1
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Pacwugpoeka o603HayeHul Ha PucyHok 4.12:
1. Oceeoli 3a30p

2. Ban

3. Bknadbiw

OBurarenun, o6opyaoBaHHble NOAWNMHUKAMMN
CKONbXXeHUs1, AOMKHbI CTbIKOBaTbLCA
HenocpeacTBEHHO K NPUBOAUMOMY MeXaHU3My
Mnu Nnpv nomMowm peaykropa. OaHHbIN TUN
NoALWMNHMKA He NO3BOSIAET OCYLIEeCTBNATL
CTLIKOBKY NpPW NOMOLUM LUKUBOB U PeMEeHHbIX
nepepau.

Y geuratenen, o60pyaoBaHHbIX NOALMMHUKAMM
CKOMbXEHWS!, HA KOHLIE Bana MMelTes Tpu
OTMETKM, U3 KOTOPbIX HaxoasiLlascs nocepeavHe
(n OKpalLeHHas B KpacHbI LIBET) siBNSIETCA
0603Ha4YeHNEM MarHUTHOIO LIEHTpPa, a Ha
pPacnonoXeHHbIX N0 CTOPOHAM YKa3aHbl
AonycTuMble Npefernbl 0CEBOro NepemMeLLeHns
poTopa.

OceBoi1 3a30p

PucyHok 4.13: O603Ha4YeHuUe Ma2HUmMHo20 UyeHmpa

[pn MOHTaXe NogkmYeHnn asuratena cnegyer

yuuTbiBaTb cnegyoLme akropbl:

= OceBoW 3a30p NOALLUMHUKA;

= OceBoe nepemMeLleHne NpMBoaNMOro
MexaHu3Ma (Mpu Hanmumm);

= MakcumanbHbI AOMYCTUMBIA OCEBOM 3a30p
cuenneHus.

BHMMAHUE

= 13mMepbTe 0CEBOW 3a30p, BbIABMHYB
Ban 4o ynopa;

= O653aTenbHO BbIPOBHANTE KOHLbI
BasioB 1, NO BO3MOXHOCTH,
yCTaHOBUTE TMOKYHO CTbIKOBKY,
OCTaBMB OCEBOW 3a30p MeXay
COCeHNMU CTbIKOBKAMM HE MeHee
3-4 mm.
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NMPUMEYAHUE

B Tom cny4ae, ecnv nepemectuTb Ban
He NpeacTaBnAeTcs BO3MOXHbIM,
HeobX0AMMO yUYNTbIBaTh: NOSIOXEHUE
ocu, ee caBur Bnepeg (B COOTBETCTBUM
€ 0603Ha4YEeHNAMN Ha MOBEPXHOCTU) U
0CeBOW 3a30p, peKoMeHayeMbIn s
CTbIKOBKM.

= [lepen BBOAOM 060pYyAOBaHMSA B dKCNyaTaumio
Heobxoammo ybeanTbcsi B cBOGOAHOM OCEBOM
nepemeLleHun Bana gsuratens n CoOoTBeTCTBUM
3a30pa BblLLUeYyKa3aHHbIM BENNYUHAM;

= Bo Bpems akcnnyaTtauum cTpernka gormkHa ObiTb
pacnonoXxeHa Hag LeHTparibHON OTMETKOM
(kpacHoro uBeTa), ykasbiBatoLLel Ha TO, YTO
pOTOP HAaXOAMTCA B CBOEM MarHUTHOM LIEHTPE;

= Bo Bpems BKNOYEHUS (MK Jaxke BO BPeEMS
paboTbl) ABMraTens JOMKeH ObiTb cnocobeH
cBob60AHO NepemMeLLaTbCcs Mexay AByMS
BHELLUHMMM NpeaenbHbIMU OTMETKaMMU;

BHMMAHUE

3anpeLyaeTcs HenpepbiBHas
aKcnnyaTtauuna geuratensd B TOM
criy4ae, ecrnv Ha ero NnoALLMMHKK
OKa3sblBaeTCsi AaBneHne B 0CEBOM
HanpasneHuu.

" KOHCprKLl,I/IFl MCnosib3yeMblX NoALLNNHNKOB
CKOJMbXXeHNA He NO3BOJIAEeT 3KCnyatmpoBaTb UX
npu NOCTOAHHOM OCEBOM OaBJiIEHNN.

Mocne BbipaBHMBaHUA 6noka 1 ero ukcauum B
POBHOM MOMOXeHMM (KaK A5 BbIKIKOYEHHOro, Tak
N ON1s BKIMHOYEHHOro COCTOSAHMSA), HE0BXoanmo
3aKpenuTb ABUraTenb Ha aHKEPHOWN NANTE UK Ha
OCHOBaHWM Mp1 NOMOLLM LITUATOB, Kak NoKa3aHo
Ha PucyHok 4.14.

o»

MpuBapuTb B 4 TOYKax

PucyHok 4.14: LLiImugpmoeaHue dsueamensi
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5 3ANYCKABUTATENA

5.1 NPAMOWN NYCK OBUrATENSA
OT CETU NPU MNMOJIHOM
HANMPAXEHUU

Bcerga, korga aTo BO3MOXHO, 3anyck
TpexdasHoro ABuratens ¢ KOpoTKO3aMKHYTbIM
POTOPOM JOSKEH ObITb NPAMBIM (NPY NMOSTHOM
HanpsXKeHMN) 1 BbINOMHATLCSA NPU NOMOLLU
3amblkaTensi. Takou cnocob 3anycka siBnseTcs
CcaMbIM NPOCTbLIM W1 NErko BbIMOMHUMbIM, HO €ro He
cnegyeTt ucnonb3oBaTb B TOM Criyyae, ecnuv
MyCKOBOW TOK SIBNSETCS NPUYMHON MOMEX B CETU
3NEeKTPOCHabXeHus.

Heobxoanmo yuntbiBaTh, 4TO MYCKOBOM TOK

WHAOYKUMOHHBIX ABUraTenen gocturaeT 3HayYeHun,

B 6-7 NpeBbiLalLWmnX BENNYNHY HOMUHANBHOMO

Toka. Cneayet yb6eamTbCcs B TOM, YTO 3TOT TOK (Ip)

He NOoBNUSIET Ha 3NeKTpocHabXeHne Apyrnx

nonb3oBaTenen, Tak Kak MOXeT NPUBECTU K

3HaYMTENBHOMY NaAEHUI0 HanNPsHKEHNs B CETU.

Takoro HebnaronpuATHOro PasBUTUS COBLITUI

MO>HO M36exaTb, eCrnv BbINOMHAETCH OAHO U3

cnenyrLmnx yCnoBum:

a) CeTb anekTpocHabXeHns OCTaTOuHO
"cunbHaga", n Benu4mnHa NyckoBOro Toka
OBUraTens He3HauuTernbHa Mo CPaBHEHMIO C
€€ MOLLHOCTbIO.

b) 3anyck aBuratens Bcerga ocyllecTBnsAeTcs
6e3 Harpysku, YTO CHUXaeT Bpems,
HeobxoamMmoe ans ero 3anycka wu,
cnegoBaTteribHO, NPOAOIMKUTENBHOCTb
UMnynbca 1 nepenagosB HanPsXXeHUs, YTo He
OKasblBaeT CUMbHOrO BANSHUA Ha
3neKkTpocHabXxeHne Apyrux nonb3oBaTenen.

c) WmeeTcs odunymnanbHoe paspelueHme
perMoHanbHOro NOCTaBLLMKa 3NEKTPOIHEPTUN
Ha NpsSMOoW 3anycK ABUraTtens.

OueHb BbICOKME NMYCKOBbIE TOKU ABUraTenst MoryT
NPMBECTU K CNeayLMM HebnaronpuaTHbIM
nocneacTBusIM:

a) [loBblWweHHOE NageHve HanpsXXeHns B
cucTeMe aneKkTpocHabXeHus ceTu, 4To
NPMBOOUT K BO3HUKHOBEHUIO NMOMEX B
NOAKITIOYEHHOM K Hell 060pyaoBaHNN.

b) YcTtaHOBOYHbLIE KOMMOHEHTHLI CUCTEMBI
anekTpocHabxeHus (kabenn, 3ambikaTenm)
OOMXKHbI ObITb DOMNbLUNX Pa3MepoB, YTO
TpebyeT yBenuueHusi 6rooxeTa;

c) LTpadbl OT NOCTaBLUNKOB 3NEKTPOIHEPTUN,
KOTOpble OrpaHM4MBalOT NaieHne HanpsKeHUs
B CeTw.
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5.2 YACTOTA MNMOMNbITOK
NMPAMOIO 3AIMYCKA

Tak Kak UHAYKLMOHHbIE ABUraTenm
XapaKTepuaytoTCsi NOBbILLEHHbLIM MYCKOBLIM TOKOM,
3a BpeMsl, Heobxoaumoe Ans YCKOpeHus
BbICOKOMHEPLMOHHbIX Harpy3okK, ABurarterb
ycrneBaeT CUMIbHO HarpeTbes. B Tom cnyyae, ecnn
WHTepBarnbl BpeMeH MeXxay NonbITkamu
BKITHOYEHUSIMY ABUraTens CrnLWKOM KOPOTKME, 3TO
NPUBOAMUT K BbICTPOMY HarpeBaHuo 06MOTOK, YTO
B AONTOCPOYHOW NEpPCMNeKTUBE CHMXKAET CPOK UX
cnyx6bl 1 gaxe MOXET NPUBECTM K UX
neperopaHuio. B HopmaTnee NBR 7094 ykasaHbl
MUHUMarbHble TpeboBaHMS K MYyCKOBLIM
onepauusimM, KOTopble AOMKHbI BbINONHATLCS
asuratensimu:

a) /[lBe nocnepoBaTenbHbIE NOMbLITKM 3anycka,
nepeasi U3 KOTOPbIX BbINOMHAETCS Npu
XOnoAgHoOM AsuraTene (T.e. Npy TemnepaType
0OMOTOK paBHOW TemMnepaType OKpyXKaroLlen
cpenpbl), a BTopas - cpasy nocrne nepeow, HO
nocne noJsiHOM OCTaHOBKM ABuraTens;

b) OpHa 13 NonbITOK 3anycka BbIMONHAETCA Npy
HarpeToMm ABuraTterne, T.e. Npu TemnepaType
ero obMoTOK paBHoN paboyen Temnepartype.

[NepBoe ycnosue nogpasymeBaeT cnyyan, korga
nepBas NomnbITka 3anycka ABuratens He
yBeHYarnachb yCrnexom, Hanpumep, no npuynHe
OTKIMOYEHMUS NMpu cpabaTbiBaHWSA 3aWwuThl
asuratens. Takum o6pa3om, cpasy BbINOMHAETCSH
BTOpas NomnbITKa 3anycka.

BTopoe ycrnosre nogpa3yMeBaeT criyyanHoe
OTKINIOYEHME HOPMAITbHO (DYHKLIMOHUPYHOLLETO
OBuratens, Hanpumep, 13-3a BHe3anHoro cbos B
anekTpocHabxeHun. B aTom cniyyae paspelsaetcs
MOBTOPHOE BKIOYEHWE ABuraTens cpasy nocne
BO3BpaLLEHMWS 3NEKTPOIHEPTIN.

5.3 TOK 3ABIOKUPOBAHHOIO
POTOPA (lIp/In)

B cooTtBeTcTBMM ¢ HopMmaTMBoM NBR 7094, Ha
naeHTurkaumoHHon Tabnmnyke asuraTtens
OOIDKHO ObIThb YKka3aHo 3HadyeHue BenuunHbl lp/l,,
npeactasnstoLlent cCobon OTHOLLEHNE ToKa
3abnOKMPOBaAHHOIO pOTOpPa U HOMUHANBHOIO TOKa.
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5.4 3ANYCK NP NOHNXEHHOM
TOKE

B cnyyae HEBO3MOXHOCTM OCYLLECTBIEHUS

NpsIMOro 3anycka ABUraTtersi, MOXXHO

ncnornb3oBaTh criefytoLmne cnocobbl HENPSIMOro

3anycka C Liefbio CHKEHWUSI MyCKOBOrO TOKa:

= C nepekntovaTtenem 3sesga-TpeyronbHuK;

= C nocrnepoBaTenbHO-NapannenbHbIM
nepeknoyarenem;

= C KOMNEHCALUMOHHBLIM MepekrnoyaTenem unm
aBTOTpaHCOPMaTOpPOM;

= C nepekntovatenem ctaTM4eckoro 3anycka unu
nnaBHbIM NycKkaTenem;

= C npeobpasoBaTenem 4acToThbl.
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6

BBOA B 3KCIJTYATALUIO

6.1 NPEOBAPUTEJNIbHbIU

OCMOTP

I'Iepe,u, nepBbIM BKIKOYEHMEM OBuratend nnun
nepen ero Bkrio4YeHnem nocne annuTesibHoro
npocCTOoA HeobXxo4MMO BbINOMHUTL cnenywulee:

1.

10.

Y6eanTbcsa B TOM, YTO KPENEXHbIE BUHTHI
ABuratens Hagnexawum o6pa3om 3aKpyyeHbl;
N3mepuTb conpoTmBIieHne n3onsaumm obmMoTok
1 ybeamTbcs B TOM, YTO NOSly4eHHOE 3HaYeHne
HaxoOuTCs B AnanasoHe JonyCTUMbIX
BENVNYUH;

Y6enuteck B YACTOTE ABUraTens, a c y4acTka,
Ha KOTOPOM NIiaHUpyeTCcs ero
aKcnnyaTupoBatb, yoOpaHa ynakoBka,
n3mepuTenbHble NPUOOPbI U UHCTPYMEHTbI Anst
YCTaHOBKY;

HeTanun gna nogknovyeHns MydT JOSDKHbI
ObITb B OTJIMYHOM 3KCMyaTaLuUoOHHOM
COCTOSIHMM, Hagnexalmnm o6pa3om 3aKpy4eHsbl
N cMasaHbl NPy BO3HNUKHOBEHWW TaKoWm
HeobXoaMMOCTH;

[Buratenb AomKkeH ObiTb HagMnexallum
00pa3oM BbIPOBHEH;

Y6eantecb B TOM, YTO NOALLIMMHUKA CMa3aHbl
Hagnexalwum obpasom; Tun cmMas3o4Horo
MaTepuana JODKEeH COOTBETCTBOBaATb
yKa3aHHOMY Ha UaeHTUOUKaLNOHHON
Tabnuyke; NpoBepbTe ypoBEHb Macra B
OBuraTensix ¢ NoALWMNHUKaMN Ha MaLlMHHOM
Macre 1 ¢ NoALWunHUKamMm ¢ nogayen cMmaskm
noa oaeneHneM. YpoBeHb Macra, ero pacxop
W AaBreHne OOMKHbI COOTBETCTBOBATb
3HaYeHUsIM, yKa3aHHbIM Ha
naeHTUMKaLMOHHON Tabnnyke;

MpoBepbTe coeanHeHUs kabenen
OOMOSTHUTENbHBIX YCTPONCTB (YyCTPOMCTBA
TENnoBOW 3aLMTbl, 3a3eMIeHns,
HarpeBaTenbHbIX NpUbopoB 1 T.4.);
YbeauTtech B TOM, YTO BCE 3rEKTPUYECKME
COeJMHEHMS COOTBETCTBYIOT CXEME
coeauHeHus ABuUraTens;

CeTeBble NPOBOAHWUKM, NOOKIHOYEHHbIE K
rmaBHbIM 3aXMMaMm ABuUratens, A0KHbl ObITb
Hagnexawum obpa3om 3aKkpyveHbl BO
n3bexxaHne KOPOTKOro 3aMblKaHUst UMK X
CNy4yamHoro oTCoeaMHEeHNs;

lMpoBepbTe cuCcTEMY OXnaxaeHus. Y
JBuratenen ¢ BOAHOW CUCTEMON OXNaXKaeHus
npoBepbTe paboTy cUCTEMbI Mogayn BoAbl B
paguartopsbl. Y asuratenen ¢ HesaBMCcUMom
BEHTUMSILMEN NPOBEPbLTE HanpaerneHne
BpaLLEHUS1 BEHTUIATOPOB;

11.

12.

13.

14.

15.
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B6n13K BXOOHbIX U BbIXOAHBLIX OTBEPCTUI
ABuratens ans Bo3gyxa He AOMMKHO BbiTb
0OBbEKTOB, NMPENSTCTBYOLLUX Er0 HOPMaribHOWM
LMpKYnauum;

MNoaBwKHbIE YacTu ABuratenst A0MKHbI ObITb
Haanexawum obpasom 3aLuLLEHbl BO
n3bexxaHne HeCHaCTHbIX Cry4aes;

Kpblilwku pacnpegenutenbHbIX KOPoHok
OOIMKHbI ObITh HagNexalmm obpasom
3aKpeneHkbl;

Bce BUHTbLI ABUraTtensi 4OMmkHbl bbITb
Hagnexawum obpa3om 3aKpy4eHbl;
Y6eauTtechb B TOM, YTO HaNpsbkeHWe u YactoTa
NCTOYHMKA NUTAHNSI COOTBETCTBYHOT
3HaYeHUsIM, YKa3aHHbIM Ha
naeHTurKkaLmMoHHon Tabnuyke asuratens;

6.2 TMEPBbIU 3AMYCK

[Mocne BbINONTHEHNA ONUCAHHOIO BhiLLE
npeaBapuTenbHOro OCMoTpa 3anycTute
ABuratenb, PyKOBOACTBYSACH NpeacTaBreHHON
HWXe NHCTPYKUMEN:

1.
2.

OTkntounTe HarpeBaTtersbHble NPMBOopBLI;
OTtperynupywnTte 3aluTHbIE YCTPOWUCTBA Ha
naHenu ynpasreHus;

Ecnu geuratens obopyaoBaH NogwmnHuKamm,
CMa3saHHbIMW MacrioM, NPOBEPbTE YPOBEHb
mMacna;

Ecnu geuratens obopyaoBaH nogwmnHuKkamm
CO CMasKoM nog AaBrieHMEM, BKNIOUNTE
CUCTEMY LIMPKYNALMM Macna 1 npoBepbTe ero
YPOBEHb, pacxon u AasneHue. Yoeantech B
TOM, YTO 3HAYEHNSA AaHHbLIX NapamMeTpoB
COOTBETCTBYIOT YKa3aHHbIM Ha
NOeHTUUKaLMOHHON Tabnnyke;

B Tom cnyyae, ecnu cuctema obopygoBaHa
YCTPOWCTBOM YMpaBfeHUs MacnsHbIv
NOTOKOM, HEOOXOAMMO [A0XAaTbCs CUrHana,
yKasblBaloLLEero Ha BO3BpalleHrne macna uns
CUCTEMbI LIUPKYNSALMM 060MX MNOSLLMMHUKOB.
310 ABNsieTcs CBNOETENbCTBOM TOrO, YTO
NOALUWMHUKN CMa3aHbl;

BkniounTte cuctemy nogavm TeXHMYECKON BOAbI
Ons oxnaxaeHus asuratens. NposepbTe
pacxod v gaerneHue (onsa gsuratenen ¢
TennoodMeHHUkoM "Bo3gyx-Boga");
BkniounTe BEHTUNATOPLI (ANS ABUraTenen c
NPUBOLHON BEHTUNSALMEN);

MepneHHo NpokpyTUTe Ban ABuraTens u
yb6eaouTechb B TOM, YTO OH KpPYyTUTCA cBOGOAHO,
N ero BpalleHne He CO34aeT HUKaKMX
NOCTOPOHHMX LLYMOB;
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9. Tllocne Toro, Kak 6yayT yCMNEeLWHO BbIMNOSHEHbI
BblLLIEYKa3aHHbIE OENCTBUA, MOXHO
nepexoauTb HEMOCPEACTBEHHO K 3arycKy
asuvratens;

10. MNpoBepbTe HanpaBrieHne BpaLLeHns
asuratens npu pabote 6e3 Harpysku;

11. Onsa Toro, 4To6bl MHBEPTUPOBATL
HanpaeneHune BpaLleHus, Heobxoanumo
N3MEHUTb coeanHeHne obeunx das Ha
NPOTUBOMNOSOXHbIE;

BHUMAHUE

[ns Toro, yto6bl MHBEPTUPOBATL
HanpaeneHne BpalleHus aBuUraTensi ¢
€[VMHCTBEHHbIM HarnpaBieHNeM
BpaLleHusi, obpaTuTech kK
npeactasutento WEG.

12. OctaBbTe ABuratens BpawaTbCca C
HOMWHarbHOW CKOPOCTLIO U 3anucbiBante
3HayeHus1 TemnepaTypbl €ro NoALWNMHUKOB
Yyepes KaKayl MUHYTY 40 TOro MOMEHTa, Kak
OHW CTaHyT NOCTOSHHbIMK. JTloboe BHe3anHoe
NnoBbILLEHME TemMnepaTypbl NOALLUNMHUKOB
yKa3bliBaeT Ha HEMOMaAku B CUCTEME CMa3KM
UM Ha NOBPEXAEHUS MOBEPXHOCTUN TPEHWS;

13. HabnoganTe 3a uameHeHnem TemnepaTypbl,
YPOBHEM Macna B MOALUMMHUKAX U YPOBHAMU
BMOpauun. B Tom cnydae, ecnu BenuymHa
Kakoro-nnbo 13 BbllLeyKasaHHbIX NapaMeTpoB
pes3ko U3MEHUTCH, CneayeT npepBaThb Npouecc
3anycka gsuratens, onpeaenuTb NPUYNHY
Hernonagku 1 ycTpaHuTb ee;

14. Korga Temnepatypa noALwmnnHUKOB
CTabunmnampyeTcs, MOXHO NepexoanTb K
nocneayoLwum JENCTBMAM, CBA3AHHBbIM C
aKcnnyaTaumen gsuraTensi.

BHMMAHUE

HapylueHve BbilleyKasaHHbIX
pekoMeHaaLuii MOXKeT NPUBeCTM K
HenpasunbHon paboTe asuratens, ero
NOBPEXAEHUIO (UNN faxe
neperopaHuio), a Takke K notepe
rapaHTum.

6.3 SKCIMIYATALUA

3KcnnyaTtaumoHHble NPOLIECChl 3HAYUTENBHO
OTNMYaloTCs ApYyr OT Apyra 1 3aBUCAT OT
Ha3HayeHus aBuraTens u NPYMEHSIEMOro B ero
cocTaBe ynpaBnsioLlero o6opyaoBaHus.
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B HacTosiLLEeM pykoBOACTBE NPUBOASATCS NMULLb
o6Lwue acnekTbl 3KcnyaTaummn yctpoicTea. ns
nosly4yeHunst MicpopmMaumm o paboTe cUCTEMBI
yNpaBrieHusi, CM. PyKOBOACTBO, NOCBSILLEHHOe
UCKIIOUMTENBHO ee aKcnnyaTauuu.

6.3.1 OOwwue nonoxeHus

[Mocne nepBon ycneLHom NpoBEPOYHON NOMNbITKA

3anycka, NoAKNouNTe ABUraTtesb K Harpyske u

BKITHOYMTE ero 3aHOBO, PyKOBOACTBYSCb

cneaylowum nopsagkoMm AencTBum:

= 3anyctute NoAKMIYEHHbIV K Harpyske
asuratenb 1 nogoXxauTe, noka ero remneparypa
He cTabunuaunpyetcsa. 3atem ybeauteco B
OTCYTCTBUM NOCTOPOHHMX LUYMOB 1 BUOpauun, a
Takke B TOM, YTO ABuraTernb He neperpeBaeTcs.
Ecnu nocne ctabunusaumm Temnepartypbl
AsuraTtenb BUOpUpyeT cunbHee, Yem B CAMOM
Hayvarne npotecca 3anycka, npoBepbTe ero
HMBENUpoBaHue, a Takke To, POBHO fn OH
cTOoUT.

= MamepbTe NoTpebnaemMbln aneKTpU4ecKnii ToK 1
CpaBHMTE MOJTyYEeHHOE 3HaYeHne C yka3aHHbIM
Ha naeHTUKaLNOHHON Tabnnyke;

= [1pu akcnnyaTaumm B HENPEPLIBHOM PEXMME
(Mpy NOCTOSIHHOW Harpyske) M3MepeHHoe
3HaYeHue ToKa He JOMKHO NpPeBbIWaTh
BEMMWYMHY, PaBHYIO NPOU3BELAEHNIO YKa3aHHOMO
Ha naeHTUOUKaLMOHHON Tabnnyke 3Ha4YeHUs 1
KoabhuumeHTa neperpysku;

3a BcemMu namepuTenbHbIMU U KOHTPOSbHBIMM

npmubopammn 1 MHCTPYMEHTaMM JOSHKHO

OCYLLECTBMATLCA NOCTOSAHHOE HabnoaeHne ¢

Lenblo CBOEBPEMEHHOIO NoMny4YeHns nHpopmauum

O BEPOATHbIX HEMonaakax Ayis nocneayoLwero

onpegeneHnst ux NPUYMH U NPUHATUS Mep Mo KX

yCTpaHeHuio.

6.3.2 3HauyeHus Temnepartypbl

= Bo Bpems akcnnyatauuv aBuratens 3a
TemnepaTypow NogWmWnHUKoOB, 0OMOTKM cTaTopa
N BEHTUNALNOHHOIO BO3ayxa A0MMKHO
OCYLLECTBMATLCS NOCTOSIHHOE HabMNAeHNE;

= TemnepaTtypa NOALUUNHUKOB 1 OBMOTKM cTaTopa
JoImkHa cTabunmanpoBaTtbhcs B TedeHue 4-8
4acoB C MOMEHTa BKNIOYEHUSA aBuraTens.

= TemnepaTtypa oO6MOTKM cTaTopa 3aBUCUT OT
Harpysku, NO3TOMY 3a 3Ha4YeHNEM MOLLHOCTH
NPUNOXXEHHOW Harpy3ku BO Bpemsi paboThl
ABuratens Takke JOIMKHO OCYLLECTBATHCSA
HabnogeHue.
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6.3.3 MoawunHukKun

Bo BpemsA 3anycka CUCTeMbl U B NepBble
HECKOJ1bKO YacoB ee pa60TbI HeobxoQMmMo
BHMMaTeNbHO HabnoaaTh 3a pa60T0|7|
noALINNHUKOB.

Mepea BkNOYEHMEM ABUratens yoegurecb B

TOM, YTO:

= Cucrtema HapyXHON cMasku (Mpu Hanm4mm)
BKITHOYEHA;

= [cnonb3yembli CMa3o4HbI MaTepuan
COOTBETCTBYET yKa3aHHOMY B NiucTe
TEXHUYECKNX XapaKTepPUCTHK;

= XapakTepuCTMK/M CMa304HOro Mmatepuana
COOTBETCTBYIOT TPebyeMbIM;

= YpoBeHb Macna (ecnm yCTaHOBMEHbI
NOALWMMHUKA Ha MaLUMHHOM Macrne)
cooTBeTCTBYEeT Tpebyemomy;

= Temnepatypbl cpabaTbiBaHWA CUrHanM3aumm un
aBapUNHOro OTKMNIOYEHNS A58 NOALUMNHMKA
3aaHbl;

= Bo BpeMs nepBoO NomnbITKM 3anycka obpatute
BHMMaHWe Ha Hanm4mMe NOCTOPOHHMX LUYMOB UIU
BNbpaumniz;

= Ecnv Bbl 3amMeTHnM BO BpeMsi paboThl
NoALLMNHUKA NOCTOPOHHME LUYMbI, MU €Cnin
YTO-NMBO NPENATCTBYET €ro BpaLleHuto,
HemMeNeHHO BbIKMIOYUTE ABUraTens;

= Jlwb NO NPOLLECTBUN HECKOSBbKMX YaCcoB C
MOMEHTa BKITIOYEHUSA ABUraTensa remneparypa
NOALUMMHUKOB CTabunmanpyeTcsi U CTaAHOBUTCS
paBHOW 3HAYEHWIO U3 YKa3aHHOrO Bblile
ananasoHa;

= Ecnu TemnepaTypa BHe3anHo noebicunacs,
aBuratenb Heo6xoaMMo HeEMeANEHHO
OTKINOYUTL U OCMOTPETb MNOALUUMHUKN U JATYMKK
TemnepaTypbl 4Na NocneayoLwero ycTpaHeHns
BO3MOXHbIX HENONAaJoK;

= [locne TOro, Kak Temnepartypa nOALUNMHNKOB
crabunusnpyetcs, ybegutecb B OTCYTCTBUM
yTeyeK U3-noA 3arnyLek, 3 Mect coeanHeHnn
WNn 13 KoHLa Barna.

6.3.4 Paguartopbl

= Temnepatypa Ha BXxofe 1 BbIXoAe paguaropa
AOIMKHA HaxXoAMTbCSA No4 NOCTOAHHBIM
KoHTponewM. o mepe Heob6xoaMMoCTH
KOPpEeKTMpYWTe pacxon BoAbl;

= [laBneHne BoAbl AOIMKHbI OblTb HE BbiLLE
HeobxoAMMOro Ans NPeoaoneHns
COMpOoTMBNEHNst TpybonpoBoaa 1 KOMNOHEHTOB
pagunartopa;

= [1na koHTpons paboTel ABurartens
pekomMeHayeTCs yCTaHOBUTb TEPMOMETPbI Ha
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BXOJHOM U1 BbIXOOQHOM OTBEPCTUSIX paamartopa
ANs BO34yxa 1 ANns BOAbl, a Takke 3anucbiBaTb
oTobOpaxaemble MU 3Ha4YeHUs Temneparyp B
onpeneneHHble MOMEHTbI BPEMEHM;

= [OMMMO YCTaHOBKM TEPMOMETPOB, B

onpeneneHHbIX MecTax MOXHO Takke
YCTaHOBUTb PErMCTPaLNOHHOE UK
CMrHanmsauuoHHoe obopygoBaHue (CMpeHBI,
NammnoYkm).

MNpoeepka nokasaTenen pa6oTkbl paguaTopa

= [1na npaBuibHOM paboTbl 06opynoBaHus
peEKOMEHZYETCS NEPUOONYECKN N3MEPSTb U
UKCMpoBaTh B CrieLmanbHOM XypHane
3Ha4YeHust TemnepaTypbl BOAbI M BO34yxa Ha
BXOA€ Y BbIXOAE pagmaTopa;

= [lokasaTtenu paboTbl pagnatopa BbIpaXkaloTCs B
BMAE pa3HULbl TeMnepaTyp XON04HOM BOAbI U
ropsi4ero Bo3gyxa BO BPEMSI €r0 HOpMarbHOW
akcnnyaTauun. 3a BENUYNHON 3TOWN pasHULLbI
OOMKEH OCYLLECTBATLCA NEPUOANYECKUN
KOHTponb. B Tom cnyyae, ecnv nocne
NPOAOIMKUTENBHOM HOPMaribHOW aKcnnyaTaumum
06opynoBaHMA pasHuLa pesko Bo3pacTaeT, 3To
MOXET SIBMSTbCSA NPU3HAKOM TOrO, YTO paamnaTop
HeobX0AMMO MPOMBITE Y OYUCTUTL OT FPSA3UN U
npumecen;

= HakonneHue Bo3gyxa BHYTpU pagmaTopa Takke
MOXET NPUBECTU K CHUKEHMIO €ro
pe3ynbTaTUBHOCTM U €ro NOBPEXAEHUIO. B
3TOM cny4ae, Npobnemy MOXHO YCTPaHUTb
nyTem yaaneHus Bo3gyxa nu3 camoro pagvatopa
n ero TpybonpoBoaa ANnst nogayv BoAbl;

= [Mepenag AaBneHNs CO CTOPOHbI BOAbI MOXET
ykasblBaTb Ha TO, YTO paamMaTop Heobxoammo
NPOMbITb;

= Tarke pekoMmeHaoyeTcs N3MepsATb 1 3anncbiBaThb
BENMWYMHbI Nepenaga gaBneHns Boabl nepej ee
BXOZAOM B paguaTop 1 nocre ee Bbixo4a U3
Hero. Bpemsi oT BpemeHUW, HOBblE M3MEPEHHbIE
3Ha4yeHns1 HeOOXOAMMO CpaBHMBATDL C
nepBoHaYarnbHbIM 3HaYeHEM. YBENUYEHNe
nepenaja gaBrieHus ykasbiBaeT Ha
HeobX0AMMOCTb OYUCTKM paamaTopa OT rps3un u
npumecen.

6.3.5 Bubpauumn

BanaHcupoBka gsuratenen BbINOMHAETCSA Ha

3aBoe-n3rotoeuTersrie B COOTBETCTBUN C

npenenbHbIMA AONYCTUMbIMUA 3HAYEHUAMN
NPOOOIMKUTENBHOCTU BUBpaLWiA,

yCTaHaBnMBaeMbiMy HopmaTtuamu IEC60034-14,

NEMA MG1 - Pasgen 7 n NBR 11390 (3a
NCKITIOYeHMeM crny4aes, Korga B
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NpeLoCTaBNEHHOM 3aKa34YMKOM TEXHUYECKOM
3a[aHNM yKasaHbl Apyrve BENMYMHbI).
ViamepeHne ypoBHen BMOpaLMiA OCYLLECTBIISETCS
Ha nepeaHeM U 3agHEM NOALUUMHUKAX, B
BEPTUKAINbHOM, FOPU3OHTaNbHOM W NPOLOSTbLHOM
HanpasneHusX.

B Tom cny4yae, ecnu 3aka3uuk npegocTaBnsieT
WEG KopOoTKuin CoeaUHUTENbBHbIN pyKaBs, OH
yCTaHaBnNMBaeTCs Ha Barne, 1 TONbKO NOCMe 3TOro
BbINOMHAOT 6anaHcupoBky Asuratens. B
NMPOTUBHOM CIrly4yae, B COOTBETCTBUN C
BblLLIEyKa3aHHbIMW HOpMaTuBamMmu, 6GanaHcMpoBka
OBuratens ocyLlecTBNsAeTCs C NOMyLINOHKOW (3TO
O3HayvaeT, 4YTo Npu GanaHCMpPOoBKE B LLUMOHOYHbIN
nas BCTaBMSOT CTEPXKEHb C TAaKOW Xe LLUMPUHON,
TOSLUMHON W BbICOTON, YTO U caM nas).
MakcumanbHble 3Ha4YeHUs BMbpaumn,
cooTBeTCcTBYIOWME cTaHgaptam WEG ans
paboTatoLmx asuratenen, ykasatol B Tabn. 6.1.
[laHHbIe 3Ha4YeHUs HOCAT CNPaBOYHbINA 1 OBLLMI
xapaktep. B kaxxgom KOHKpeTHOM cny4ae
HeoOXOAMMO yYNTbIBaThb YCNOBUSA SKCMyaTauum
asvratensi.

Tabn. 6.1: Bubpayuu (cpedHekeadpamuyHoe 3Ha4YeHue)

HomuHanbHas YpoBHU BUGpauum (Mm/c
CKOpOCTb cpegHeKBagpaTU4YHOe 3HauYeHue)
BpaleHus oT 355 mo

(06/MMH) Kopnyc |<355 630 > 630

CurHanusauus 4,5 4.5 5,5
600 < n <1800

OTkntoyenune | 7,0 7,0 8,0

CurHanusauus 3,5 4.5 55
1800 < n < 3600

OTkntoyeHne | 5,5 6,5 7,5

Haubonee pacnpocTpaHeHHbIe NPUYNHBI

BO3HMKHOBEHUS BUOpaLMA:

= HenpaBunbHOE pacnonoXxeHune asuraTens no
OTHOLLUEHMIO K NPUBOOUMOMY MEXaHU3MY;

= HenpoyHas dukcaumna gsuraTtens Ha
OCHOBaHWUK, "NoaBMXKHbLIE NOLMOPKM" NoL OAHOWN
WITN HECKONBbKMMW HOXKaMW ABUraTens, a Takxke
MIoOX0 3aKpyYeHHbIE BUHTbI;

= HenpaBunbHO NnogobpaHHoe ocHoBaHWE MK
OCHOBaHWe, NPOYHOCTb KOTOPOro He
COOTBETCTBYET YCTAHOBNEHHOMY Ha HEM
obopynoBaHuio;

= BHellHMe BUGpauuun, nucxoasime ot apyrux
npnbopos.
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BHMMAHUE

3kcnnyaTtauusa guratens npm
BNOpauusx, 3Ha4eHNst KOTOPbIX
npeBbIWaoT NpMBeAeHHble B Tabn. 6.1,
MOXET CHMU3UTb CPOK CMyXObl
obopyaoBaHuUs U/unu nokasaTenu ero
paboTbl.

6.3.6 [lpepenbHble YypOBHU BUOpaLMu
Bana

B gBurarensix, 06opyaoBaHHbIX gaTtynkamm
NPUBNMKEHNS (MW KOTOpPLIE NNAaHNPYETCH BCKOPe
nmmn o6opyaoBaTh), KOTOpbIE, Kak MPaBuIio,
NCMNOMb3ylTCH B MOALUMMHUKAX CKOMNBXEHUS, Ha
NMOBEPXHOCTM Bana, ConpukacarLmecsi ¢
noaLnnHMKamMm, HaHeCeHo crneumanbHoe
NnokpbITUE, obecneumnBaroLlee NpaBuIibHOE
N3MepeHne ypoBHel BubOpauum Bana.
M3amepeHHble YpOBHM BUBpaLMmn BanoB Takmx
ABuratenen 4OMmkHbl COOTBETCTBOBATb YKa3aHHbIM
B HopmaTtumeax |IEC 60034-14 unu NEMA MG 1.
BenuunHel gnsi cpabatbiBaHMA curHanuaauum u
aBapUNHOro OTKMOYEHUS, yKaszaHHble B Tabn. 6.2,
npeactaBnsaoT cobor 4ONyCTUMBIE YPOBHU
Bnbpaunn Bana anst aNeKTponpuBoaHbIX
YCTaHOBOK, MOAKIMIOYEHHBLIX B COOTBETCTBUM C
HOpMaTUBOM

1ISO7919-3.

[aHHble 3Ha4YeHMs1 HOCAT CNpPaBOYHbIN 1 OBLLNIA
xapaktep. 3To 03Ha4aeT, 4To HeobXxoaumo
YUUTbIBaTb KOHKPETHbBIE YCNOBUS SKCMyaTaumm
ABurartensi, B YaCTHOCTMW, AMaMeTparbHbIi 3a30p
MeXay BariomMm 1 NOALUNMHUKOM.

Tabn. 6.2: Bubpayuu sana

HomunHanbHasi| Bubpauum Bana (MKM OT MMHUMYyMa
CKOpoCTb A0 MaKcumymay)
BpaleHus 280 n | ot 355

>
(06/MuH) Kopnyc 315 | o450 490

CurHanusauusa | 110 130 150

1800
Otkntouenne | 140 160 190
CurHanusauma | 85 100 120

3600
Otkntovenve | 100 120 150
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BHUMAHUE BHUMAHUE

OkcnnyaTtauus gsuraTtens npu PacnpenenutenbHble KOPOOKU
BMOpauusix Bana, 61M3K1X K 3HaYeHUsIM, Aasuratensi, 060pyaoBaHHble

NpW KOTOPbIX NPOUCXOAUT KOHZeHcaTopaMu, o UX NOJIHOro
cpabaTtblBaHMe cUrHanuaaumm unm paspsga oTKpblBaTb HErb3sl.
aBapuHOE OTKITIOYEHUE, MOXET Bpems paspsiga koHOeHcaTopoB: 5
NPUBECTU K MNOBPEXOEHUI0 BKNaabiwa MUHYT Mocrie OTKIIoYeHWs ABuraTens.
noALLUNNHKKa.

OCHOBHbIE NPUYMHbBI YBENNYEHNST YPOBHS

Bnbpauun Bana:

= HenpaBunbHOe pacnonoXeHue, NoaKYeHne
unu gpyrmue npobrembl, KOTopble MOryT
NMPUBECTU K BO3HUKHOBEHUIO BUBpaLuiA;

= HenpaBunbHasa dopma Bana B o6rnacTtu
n3mepeHusi. Bo Bpems N3rotoeneHns Bana
HegocTaTku ero hopmMbl cTaparTcs
MWUHUMWU3NPOBATb;

= OcTaTo4yHOE HanpsKeHue unm
HaMarHM4eHHOCTb Ha NOBEPXHOCTM Barna B
TOYKE U3MEpPEHNS;

= LlapanuHel, cnegbl yaapos unu
HEeOOHOPOAHOCTb NOKPbLITUS HA NOBEPXHOCTH
Bana B 0611acT n3aMepeHust.

6.3.7 OTkno4veHue

Mpoueaypa OTKMYEHNs ABUraTens 3aBUCUT OT

ycnosumn ero akcnnyaTtauun. OCHOBHOW Nopsiaok

OEeNCTBU NpeacTaBrieH HUXe:

= Ecnu BO3MOXHO, CHU3bTE HarpysKky Ha
paboTtatoLmi oBuraTens;

= [lepeBeanTe OCHOBHOW BbIKMNOYaTENb B
OTKPbITOE NOJIOXEHUNE;

= Bkntouute oborpesatens (Npy HanNnn4um) B Tom
cny4dae, eCnm OH He 3anyckaeTcs
yrnpaensaowWmmMmn npnbopamm aBToMaTUYECKM;

= BbIKMOYMTE CUCTEMY LUPKYNALUM Macna
NOALUMMHUKOB (NpY Hanu4uun);

= BbIKMO4MTE CUCTEMY NOA4auM BoAbl B
pagmaTtopbl TeNNOobMeHHMKa (Npy HanNu4yum).

OMNACHOCTb

Mpu Bpawatowemcs asurarterne (gaxe
€CINK OH YyXXe BblN BbIKMOYEH)
npuKacaTbCs K ero fobomy akTMBHOMY
KOMMOHEHTY OMacHO AN XXU3HM.
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7 TEXHUYECKOE OBCJTYXUBAHUE

7.1 OBLUME NMONOXEHUA

Hapnexaluas nporpaMmma TEXHUYECKOro

obcnyxmBaHusa anekTpogsuratenen (B Tom

cny4vae, eCnun Ncnonb3yeTcd no NPAMomy

Ha3Ha4yeHuIo) BKNIOYaeT cneayoLlee:

= [logaepxaHue YMCTOThbl ABUraTens U ero
OOMNOSMHUTENBHbBIX YCTPONCTB;

= [leprnogunyeckyo NPOBEPKY YPOBHEN U30NALNN;

= [lepuoguyeckoe namepeHue Temneparypbl
(0OMOTOK, NOALUUMHMKOB 1 CUCTEMBI
OXNaXAEHUST) N BbIYNCIIEHNE BEMWYMHBI, Ha
KOTOPYH OHa NoBbICUNAach;

= [1poBepKy KOMNOHEHTOB YCTPOMCTB Ha NpeaMeT
n3Hoca, nposepka paboTbl CMCTEMbI CMAa3K1 U
pacyeT oCTaBLUErocsi cCpoka cryxobl
NOALUMMHUKOB;

= [lpoBepKy BEHTUNSALMOHHON CUCTEMBI Ha
npegmeT Tpebyemoro obbema nNocTynarLero B
Hee BO34yXa;

= [lpoBepky TENNOOOMEHHMKA;

= VamepeHne ypoBHel Bubpauun o6opynoBaHus;

= [lpoBepKy AONOMHUTENBHbIX YCTPOWCTB
(rmapoycTaHoBKKW, CUCTEMBI NOSAYM BOAbI U
T.0.)

= [1poBepKy AOMOMHUTENBHBIX U 3aLUUTHBIX
YCTPOWCTB, COEANHEHWI ABUraTens, a TaKkke
obecneyeHne ero npaBuibHON paboThbl;

= [1na obecneveHns Hagnexawero TennoobmeHa
YCTPOWMCTBA C OKpYXatoLLen cpefion ero Kopnyc
HeoOX04MMO fepXXaTb B YACTOTE, He Jonyckas
HaKOMMEHUSA Macna Wnm Mblfiv Ha ero BHELLHNX
NMOBEPXHOCTSAX.

BHMMAHUE

= HecobniogeHve npeacTaBrneHHbIX
BblLLIE PEKOMEeHAaUMIA MOXET
NMPUBECTU K NONOMKe
obopynoBaHus.

= YacToTa BbINONHEHUS
BbILLEYNOMSAHYTbIX 4eNCTBUI
3aBWCUT OT YCITOBMWI 3KCMnyaTaLmu.

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

= [pun BO3HWKHOBEHUM
HeobxoaumocTu B
TpaHCNOPTUPOBKE ABUraTens,
ybeanTech B TOM, YTO €ro Barn
3a6I0KMPOBaH Haanexalmm
obpasom Bo usbexaHue
NoBpeXaeHUs NogWwmnnHmMkos. Ons
GrOKMPOBKM Barna UCMonb3ynte
cneunansHoe npucnocobnexue,
nocTaBnsieMoe B KOMMIIEKTE C
OBuratenem.

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 OTIIOXKEHWI MbIN,
NPOAYKTOB pacnaga u macen.

'MrneHnyeckyto o6paboTKy BbIMOMHAT Npwu
MOMOLLM LLETOK UMM YUCTOW Xron4yaTtobymMarkHOM
BeTowun. B Tom cnyyae, ecnu nbinb He
aBnseTca abpasnBHOW, MMIMEHNYECKYIO
06paboTKy NoBeEpPXHOCTEN cneayeT BbINOMHATb
np1 NOMOLLM NPOMBbILLIIEHHOrO Mbinecoca. C ero
MOMOLLLbIO YAAnuUTe Mblflb C KOXyXa
BEHTUNATOPA, Ero fionacren, a Takke Kopnyca.
CwmelLaHHbIe C Macniom Unv BogoW BbEBLUNECS B
MOBEPXHOCTb MPOAYKThbI pacnaga ygananre npu
MOMOLLM BETOLUWN, 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 OKUCMEHMS U BCErga rotToBbIMU K
paboTte. Ha noBEPXHOCTSX COEAUHUTENBHbIX
3M1IEMEHTOB HE AOMMKHO ObiTb CMa304HbIX
MaTepuanoB UM NaTUHBI.

7.3 NMPOBEPKA OBMOTOK

ConpoTvBneHune n3onaumm Heobxoammo nsmepaTb
Yyepes onpeaeneHHbIe NPOMEXYTKN BPEMEHM,
ocobeHHO 3aTo HeobxoanmMo BO BpemMeHa roga
BbICOKOW BM@XXHOCTbIO UMW nocne ANUTenbHOro
npocTos AsuraTtens.

Kpome Toro, o6MOTKM crieqyeT perynsipHo
BHMMaTENbHO OCMaTpMBaTh, 3anMcbiBaThb
pe3ynbTaTbl OCMOTPOB M YCTPaHATL ntoboe
HarAeHHoe noBpexaeHve unn gedexT.

[Mpn nony4yeHnn CAMLKOM HU3KUX COMPOTUBEHUN
0BMOTKM, UK B TOM Clyyae, ecnm n3amepeHHoe
3Ha4YeHWe pesKko OTNMYaeTCsa OT U3MEPEHHbIX
paHee, 0653aTeNbHO BbIACHUTE, MOYEMY 3TO
NPOW3OLLISO.

CnuLwKoM HU3KOe COMPOTMBEHNE U30NALMK (Kak
npasuno, Habnogaemoe 13-3a YpeamepHoro
KOnMYecTBa MblNn NN CUMbHOW BNAXHOCTU) B
HEKOTOPbIX TOYKaxX MOXHO MOBbLICUTL 4O
OOMYyCTUMbIX 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 YUCTOM COCTOsIHUM, Be3 nbinun, macna,
MeTanM4eckon CTPYXKKMN 1 APYrnMX NOCTOPOHHUX
BELLECTB Ha ee NOBEPXHOCTMU.

[na aToro o6MOTKy He06X04MMO pPErynsipHoO
ocMaTpmBaTb U YUCTUTb, @ BO BpeMs paboThbl
obopynoBaHusi obecneunBaTh LUPKYASLMNIO
YUCTOro BO3ayxa B HENMOCPEACTBEHHON 6M30cTu
oT Hee. [1pu BO3HUKHOBEHMN HEOOXOAMMOCTM B
NMOBTOPHOM YBMaXHeHN1 obpaTuTech K
npeactasutentio WEG.

MMrneHunyeckyto 06paboTky 0OMOTKM MOXHO
BbINOMHWTb NPV NOMOLLM NMPOMBILLFIEHHOTO
nbirnecoca ¢ TOHKOW HeMeTarnMyeckon Hacagkom
TMNa "MyHALWTYK" UM Npy NOMOLLM CYXON YNCTON
BETOLUMW.

B Tom cnyyae, ecnu NoBEPXHOCTb CUIbHO
3arpsi3HeHa, MOXeT BO3HMKHYTb HEOOXOOUMOCTb B
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NCMNoNb30BaHMN COOTBETCTBYIOLLLENO KMUAKOIO
pacTtBopuTens. B atom cnyyae 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 NMOrOAHbIX 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, HAPYXXHbIE
060n04KN 1 ONopbI.

= YBeauTtechb B OTCYTCTBUMN pPa3pbiBOB,
HeHaanexalmx CBapOYHbIX LLIBOB, KOPOTKOro
3aMblKaHNsl MeXay BUTKAMMW 1M HanpaBieHHOro
Ha KaTyLlKn 1 coeanHeHus. Mpn obHapyxeHun
Kakon-nnbo Henonagku, HemenarneHHo
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 ybegutbcs B TOM, YTO
N3MEepEeHHbIe 3Ha4YeHus!
COOTBETCTBYIOT TpebyeMbIM.

7.5 TEXHUYECKOE
OBCITYXUBAHUE CUCTEMBDI
OXNAXAEHWUA

= [1ns obecneyveHnsa Hagnexatlero rennoobmeHa
TpyObl TENNOOOMEHHNKOB "BO3AYX-BO3ayX"
(ecnn umetoTcst) HeoOXxoanMO gepxaTb B
YMCTOM COCTOSIHUM 1 BAANMW OT KaKnx-rnmbo
npensTCcTBUIA NOTOKY Bo3ayxa. [ns yoaneHus
MbIAX, CKONUBLLEWCS BHYTPU TpyoO,
pPEeKOMEHAYeTCS UCMOMb30BaTh LWECT C HacaaKkon
B BUAE LLETKN.

= Y TennoobmMeHHUKOB "Bo3gyx-Boaa"
pekoMeHayeTCcs perynsipHoO NpoBOAUTb
rmrmeHn4Yeckyto oopaboTtky Tpyb pagmnaTtopa ans
yAaneHust obpasoBaBLUerocs HaneTa.

NMPUMEYAHUE

B Tom cnyyae, ecnu aBuraTens
obopynoBaH hunbTpaMmm Ha BXOGHOM U
BbIXOJHOM OTBEPCTUAX ANdA BO3ayxa, Ux
HeobX04MMO PErynsapHoO YNCTUTb NpwU
MOMOLLM CXXaToro Bo3gyxa.

Ecnu nbinb He yaaeTcs yoanuTb Takum
cnocobom, BbIMOMTE OUNBTP XONOOHOM
BOOV C HENTParibHbIM MOKOLLUM
CPELCTBOM Y BbICYLLUUTE, MOMECTUB €ro
B rOPM30OHTaNbHOE MOJIOXEHNE.
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7.5.1 TexHuyeckoe obcnyxmBaHue
paguaTtoposB

Ecnu ang oxnaxaeHusa asuratens UCNonb3yeTcd
yucTas Boda, pagmaTop paspeluaeTtcs
3KCNnyaTMpoBaTb B TeYEHMNE HECKONbKUX NneT 6e3
Heob6Xo4MMOCTU NPOBEAEHNS €r0 MMrMeHNYeCcKon
obpaboTkn. Ecnu xxe ucnonbsyetcs Boga ¢
npumecsmu, pagmaTop TpebyeTcs MbiTb pa3 B 12
MecsiLeB.

CTeneHb 3arpsisHeHNs pagmMatopa MOXHO
onpenenuTb MNyTEM BbIMMCIIEHNS] 3HAYEHMS, HA
KOTOpOe yBenuuunnachb TemnepaTypa Bo3ayxa Ha
BbIxoge. Takke ecnu Temnepartypa XosogHOro
BO3[yxa BO Bpems paboThl ABUraTensi npeBbillaeT
3aaHHOe 3Ha4YeHue, 3TO yKasblBaeT Ha TO, YTO
Tpybbl HEOGXOAMMO NPOMBITh.

Mpy nosiBNEHMN pXXaBYMHbI YCTaHOBUTE
COOTBETCTBYIOLLYIO aHTUKOPPO3UNHYIO 3aLLUTY
(Hanpumep, UMHKOBbIE aHOAbI, NNIACTUKOBOE UMK
3MNOKCUOHOE MOKPbITUE, UMW aHANOrMYHbIE UM
crnocobbl 3aWnThl) ANs NpeaoTBpaLLeH s
OanbHenLwero NoBpexaeHnsa NopaxxeHHbIX
NOBEPXHOCTEN.

BHeLHWI cnon NoKpbITUA KOMMNOHEHTOB
paguaTopa Heobxoanmo noadepxnBatb B
XOpOLUEM COCTOSIHUM.

Mopsaok oencTBUi NO U3BIIEYEHUIO U
TeXHU4YeCcKoMy o6cnyXuBaHUIO paguaTopa
N3enedeHne TennoobMeHHNKa Ansa npoBeaeHnst
TEXHUYECKOTO OOCNY)XMBAHWNS BbINOHSAETCS
cnegyrowmnm obpasom:

1. lNMocne oTKNoYEeHNsT BEHTUNALNN 3aKpOnTe BCE
KnanaHbl Ha BXOAHbIX U BbIXOOHbIX OTBEPCTUSAX
Ans BOAbl;

2. WN3BnekuTe 3arnyLuky U3 CAIMBHOIO OTBEPCTUS U
cnenTte U3 paguaTtopa BCIo BoAY;

3. OTkpyTuUTe HabangalHWKX, BUHTbI, Fakkun
N3BreKnTe Warnbbl, NPOKMaAKW; NOSIOXNTE X B
Oe3onacHoe MecTo;

4. Ypanwte rpsisb CO CTEHOK Tpyb, OCTOPOXHO
NpoTEPEB UX BHYTPEHHME MOBEPXHOCTU MpU
MOMOLLIM LLEETKN C CUHTETUYECKUM BOPCOM.
Ecnun Bo Bpems rurmeHn4eckon o6paboTku Bbl
3aMeTunu NoBpexaeHnst Ha Tpybax
paguaTtopa, UX HEOOXOAMMO YCTPaHUTb;

5. BcTtaBbTe HabangallHUKK 1 npoknagku. B
cny4ae HeobXoaAMMOCTH, 3aMEHNTE UX Ha
HOBbIE.
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7.6 BbIKIIOYEHHbIA OBUTATENDb

B Tom cnyyae, ecnv aBuratens nraHUpyeTcs

XpaHUTb NPOAOCIMKUTENBHOE BPEMS, HEOOX0ANMO

NPUHATL CriegyroLmMe Mepbil:

= Bkntounte oborpeBatenu ans nogaepxaHust
TemnepaTypbl ABUraTerns Ha ypoBHe, HEMHOTO
NnpeBbIIaLLEM TEMNEPATYPY OKpYXKatoLLen
cpenpbl, Bo n3bexaHne obpasoBaHus
KOHAeHcaTa, NPUBOASLLENO K CHUXEHWIO
CONPOTMBMNEHMS N30MALNM OOMOTOK U
OKMCIEHNIO MeTannM4Yecknx YacTten.

= CrnieinTe BOAY U3 pagnaTtopoB n Bcex Tpyod
CUCTEMbI MOAaun Boabl (ECnu umeroTcs) ans
CHW)XXEHMUS1 BEPOSITHOCTN BO3HUKHOBEHUS
KOppO31Kn 1 BO n3bexaHne oTNOXeHUs
npuMecen, cogepxallnxcs B BOAE CUCTEMbI
oxnaxaeHus apuraTens.

PykoBoACTBYWTECH MHCTPYKLMEN,

npeacTaBneHHon B NyHKTe "[nutensHoe

XpaHeHWe" HaCToALLEro pyKOBOACTBA.

XpaHeHue agBuratens nocre aKkcnnyatauum

B Tom cnyyae, ecnu aBuraTenb HaxoauTcs B
BbIKITFOYEHHOM COCTOSIHUM NPOOOIPKUTENTbHOE
BpPEMSl, N3 HEro Heo6xoaMMo CrNUTb BCHO BOAY U
3aTeM npocyLwmnTb. CyLIKy MOXHO BbIMOSTHUTL
nyTemM nogadv npenBapuTernibHO HarpeToro
cxkartoro Bosfyxa. B aumHui nepmog, ecnu
CyLLIECTBYET BEPOSATHOCTb 3aMep3aHns BoAbI,
paguaTop Heobxoanmo ocyLnTb Bo nsbexaHue
€ro NoBpexaeHus unu gedopmauun, gaxe ecrnm
ABuratenb nnaHnpyeTcs AepXaTtb B BbIKIIOYEHHOM
COCTOSIHMM HEMPOAOIMKUTENBHOE BPEMS.

NMPUMEYAHUE

Mpyn HenpodOMKUTENBHBIX MPOCTOSX
ABUraTens pekoMeHayetcs
nopaepxmeaTb crnabyto LMPKyNsauuno
BOAbl Yepe3 TENNIO0OMEHHMK (a He
OTKMoYaTh €€ NOMHOCTLIO, NPY 3TOM, He
CrnvBasi U3 CUCTeM ABUraTterns), Tak Kak B
3TOM Cry4yae BpefHble BELLECTBA, Takune
Kak coeanHeHNsi aMMOHUSI U CEPHUCTbIN
BOAOPOA, OTBOASTCA 3a Npeaensl
paguaTopa, a He OTKNaAblBarTCs Ha
€ro BHYTPEHHUX CTEHKaX.

7.7 YCTPOWUCTBO 3A3EMIIEHUSA
BAIA

B HekoTopbIX MHAYKUMOHHBIX ABUraTensx, B
4YaCTHOCTU, B KOTOPbIX HEOBXOANUMO
KOHTPONMpPOBaTb CKOPOCTb MPY NMOMOLLM
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npeobpasoBaTens 4YacToThbl, AN 3a3eMINeHUs
Bana ucnonb3yioT WeTKy. bnarogaps en, MOXHO
nsbexaTb LMPKYNSALMN SNEKTPUYECKOro ToKa B
noALnMnHUKax. M3secTHo, YTO JaHHOe ABfeHne
HeraTMBHO BRMSIeT Ha nx paboTy. LeTky
yCTaHaBnMBatoT TaK, YTOObI OHa conpukacanach
Barom, 1 NOAKIYalT K 3a3eMSIEHHOMY KOPMyCy
apuratens npv nomowm kabens. Yoeanrteco B
TOM, YTO LeTKoAepKaTenb HaAeXHO YCTaHOBIEH
1 MpaBUITbHO NOAKIOYEH K KOprycy.

PucyHok 7.1: 3a3emnsowas wemka eana

Bo usbexaHne nospexaeHunss asuraTenen Bo
BPEMS TPaHCMOPTUPOBKU, HA HUX HAHOCUTCS
ObICTpoBbIChIXatoLWwee Macno. [ns rapaHTum
Hagnexallen paboTbl 3a3eMnsAoLLEen WeTKN, 40
TOro, KaK BKMOYMTb ABUraTenb, MOBEPXHOCTb
MeXay BarioM M LLEeTKOW CNegyeT O4YnMCcTUTb oT
Macna, a TaKke oT Kakux-nmbo npumecen nnm
rpsiau.

Ha BceM npoTskeHUn akcnnyaTauum WeTKM 3a Hewn
Heo6Xxo4MMO OCYLLLECTBMSATb NOCTOSTHHOE
HabnogeHne, a Nocne OKOHYaHMs cpoka ee
CNy>Obl - 3aMEHUTb Ha HOBYH aHaSNOMMYyHOro
KayecTBa (rpaHyrioMeTpu4eckoro coctasa).

7.8 TEXHUYECKOE
OBCINYXUBAHUE
noawMnNHUKOB

7.8.1 [MoAalWUNHMKKM KayeHnsa Ha
CMa304HOM BellecTBe

2

PucyHok 7.2: [odwunHUK Ka4eHuUst Ha CMa3o4yHOM
geujecmee
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Pacwudgposka o603Haq4eHull Ha PucyHok 7.2:
1. BxoOGHoe omeepcmue 0risi cMa3Ku
2. BbixodHoe omeepcmue Onsi CMasKu

7.8.1.1 WHcTpyKuumn no cmaske
NoALINMNHUKA

Bo Bpems NOBTOPHOM CMasku BTYNOK
NOALLUNMHUKOB MCMNOSIb30BAHHbLIN CITON CMa3Ku
yoansietcs ¢ X JOPOXEK U NOCTyNnaeT B CIMBHOE
OTBEPCTUE, N3 KOTOPOro 3aTEM MOJTHOCTHIO
ypansietcsi. [pu 3TOM, CITMBHOE OTBEpCTUE
NpensaTcTByeT NPOHMKHOBEHWUIO B MOALUNMHUKU
MbIN U APYIMX BPEAHbLIX BELLECTB.

CnuBHoe OTBeEpCTUE Takke 3alumiaeT
NOALLMIMHUKMA OT NOBPEXOEHUI, CBA3AHHbIX C
nogayen B HUX Ype3MepPHOro Konn4ecTea
CMa304HOro BeELLlECTBA.

Cma3sky pekoMmeHayeTcs NpoBOAMTb Mpu

paboTalowem geuratene, Tak kak 3T0 rapaHTupyeT

BOCCTaHOBIEHME ee CMosi BO BCEX dneMeHTax

NOALLMMHUKOB.

B Tom cnyyae, ecnm 3T0 HEBO3MOXHO M3-3a

HanMuns BpaLLalLLUXCsl KOMMOHEHTOB B

HernocpeACTBEHHOW GrM30CTH OT CMa304HOro

annapaTta (LWKMBOB M T.4.), KOTOpble MOTyT

npuBecTn K TpaBMam onepaTopa,

PYKOBOACTBYWTECH CreayoLwum nopsigkomM

[EeNCTBUN:

= [Npu BbIKMNOYEHHOM ABUraTene BBeguTe
NofoBUHY HEOBXOANUMOrO KonmM4yecTBa CMaskuy,
BKIIOUNTE ABUraTerNb Ha MakCUManbHYyo
CKOPOCTb M nogoxaute 1 MUHYTY;

= BblkntounTe gBUratens M BBEAUTE OCTaBLUYOCS
MonoBMHY CMa304HOro BellecTBa. BeeaeHue
cpasy Bcero o6bema cMasku B BbIKITIOHYEHHbIN
OBuraternb MOXeT NPUBECTU K NPOHUKHOBEHWIO
ee 4acTu BHYTpb ABuUraTens Yyepes BHYTPEHHUN
YNAOTHUTENb KONbLia NOALUNMHUKAE.

BHUMAHUE

KpalHe BaxxHO nepe BBOOOM CMa3ku
NpoTEpPETb NOBEPXHOCTb LUTYLIEPOB BO
n3bexaHne nonagaHnsa NOCTOPOHHNX
BELLECTB U Ipsian BO BTYIIKU
NOALLMMHUKOB.

[lns BBOOa cmMasku ncnonb3ymnte
TOJNIbKO CMA30Y4HbIN LLNPUL, PYYHOTO
yrnpaBneHus.

NMPUMEYAHUE

WHdopmaLmsa o BTynkax NogLWnnHUKOB,
KOMNMYecTBe U TUNe CMas3o4HOro
BELLIECTBA, a Takke 00 nHTepBanax,
yepes KoTopble NX HeobXxoaumo
cmasblBaTb, yKka3aHa Ha
MOEHTUMUKALMOHHON Tabnnyke Ha
Kopnyce gsuraTensi.

Mepen Tem, Kak Ha4YaTb CMa3Ky,
0O3HaKOMbTECH C 3TOM MHOPMaLEN.

= VIHTepBarbl, Yepe3 KOTopble HE06X0AUMO
OCYLLECTBMATb CMa3Ky, yKa3aHHble Ha
MOEHTUUKALMOHHON Tabnnyke, paccynTaHbl ¢
yyeToM paboyen TemnepaTtypbl MOAWMMNHUKA,
paBHom 70°C.

= PyKoBOOCTBYSICb YKa3aHHbIMU HUXe
AnanasoHamu pabo4ymx TemnepaTyp, HanguTe
nonpaBoYHbIA KO3PUUNEHT ANd BalLero
KOHKPETHOrO criy4yast 1 onpegenuTe nHTepean
CcMasku:
=Pabouas TemnepaTtypa Huxe 60°C: 1,59.
=Pabo4as Temnepatypa ot 70°C go 80°C: 0,63.
=Pabouas Temnepatypa ot 80°C go 90°C: 0,40.
=Paboyas TemnepaTtypa ot 90°C go 100°C: 0,25
=Paboyas Temnepatypa ot 100°C go 110°C:
0,16.

7.8.1.2 TllopAapok 4encTBui NO NOBTOPHOMN
CMa3Ke BTYJOK NOALUMHUKOB

1. CHUMUTE KPbILLKY CO CITMBHOIrO OTBEPCTUS;

2.MpoTpuTe oTBEPCTME LWITYLEPA CYXOMN
Xnon4yaTtobyMakHOW BETOLLbIO;

3. Mpwu BKNIOYEHHOM POTOPE BBEAUTE CMa304HOE
BELLECTBO MpW NMOMOLLM CMA304HOrO LnpuLa
PY4YHOrO yrnpaBneHusa 40 TOro MOMEHTA, Kak
CMa3ska Ha4yHeT BbITeKaTb U3 CIMBHOIO
OTBEPCTUSA NOALIMMHMKOB UMK A0 TOro, Kak
OyneT BBEAEHO KONMYECTBO CMA304HOIo
BELLECTBA, ykasaHHoe B Tabn. 7.2;

4. He BblkNto4anTe gsuratens 4O TeX Nop, Noka
N3NULLIEK CMAa3KN He BbITEYET Yepes CIIMBHOE
OTBEpPCTUE;

5.poBepbTe TeMnepaTypy NOSLUMMHUKOB W
ybeanTechb B OTCYTCTBUM 3HAYUTENBHbBIX
N3MEHEHUI MO CPAaBHEHMWIO C N3MEPEHHBLIMU
paHee 3HaYEHUAMMN.

6. MomecTuTe KphbILLKY Ha CIIMBHOE OTBEPCTUE;
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7.8.1.3 Cma3ka noaLMNHUKOB C
ucnosib3oBaHMEM NPYKUHHOrO
MexaHu3ma Ans yaaneHus
CMa304HOro BellecTBa

Mpy NOBTOpPHOM CMa3ske MNOALLMMHUKOB
NCMNOMb30BaHHOE CMa304HOE BELLECTBO
yaansieTcs npu NoOMOLLM MPY>XUHHOIO MeXaHu3ma,
YCTaAHOBMNEHHOTO B K&XKAOM MOALLUMHUKE.

UHCTpYKUMM NO cMa3Ke nogLnnHuKa:

1.Mepen Tem, Kak NPUCTYNUTb K CMa3ke
noALmnnHuKa, NnpoTpuTe LWTYLIEep
Xnon4yaTtobyMaxkHOW BETOLLbIO;

2. N3Bnekute LWITOK C MPYXMHOW ANS yaaneHus
NCNONb30BaHHOW CMa3Kn, MPOTPUTE MPYXNHY U
YCTaHOBMWTE Ha NpeXHee MecCTo;

3. Mpu paboTatoLLem asuratene BBeanTe
KONMYECTBO CMa3ku, yKka3aHHOe Ha
naeHTUdKaLNOHHON Tabnmyke NOALNMHUKOB,
Np1 NOMOLLM CMA304HOro annapara py4YyHoro
yrnpaBneHus;

4. JlnwHee KonNMYeCcTBO CMa3KM BbINAET Yepes
HWXHee CrMBHOE OTBEPCTUE NOALUUMHMKA U
OCTaHETCS Ha NPYXWUHE;

5. He Bbikntovante geuratens 40 TEX NOp, Noka 13
NoALUNMHUKOB HE BbITEYET BCA NULLHASA CMas3ka;

6.4T06bI 3aTEM €€ yaanuTb, U3BMNEKUTE NPYXKUHY U
npomMonTe unu npotpute ee. [laHHyto
npouenypy cnegyet NoBTOPUTL CTONbKO pas,
CKOJIbKO HEOBX0OUMO ANS NOSHOro yAaneHus
CMa3Ku C MOBEPXHOCTU NPYXXUHbI;

7.MpoBepbTe TemnepaTypy NOSLUUMHUKOB U
yb6eauTechb B OTCYTCTBMM 3HAYUTENbHbIX
N3MEHEHWI MO CPaBHEHUIO C N3MEPEHHBLIMM
paHee 3Ha4YEeHNSMM.

7.8.1.4 Twun n KonnM4yecTBO CMAa3kKu

MoBTOPHYHO CMa3Ky NOALUMIMHUKOB crieayeT
BbIMOJTHSATH TONIbKO CMa304YHbIM BELLeCTBOM,
yKasaHHbIM Ha Tabrnyke NX TEXHNYECKUX
XapaKTePUCTMK U B NIUCTE TEXHNYECKMX
XapaKTepUCTMK aBuraTerns.

BHMMAHUE

WEG He pekomeHAyeT Ucnosb3oBaTb
CMa304HOEe BEeLLLEeCTBO, OTNMYatoLleecs
OT YKa3aHHOro B JOKyMeHTauuu
nBuraTens.
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7.8.1.5 AnbTepHaTUBHbIe CMa304Hble
BellecTsa

B Tom cny4yae, ecnu ncnonb3oBaHne CMa3ovHOro
BELLEeCTBa, yKa3aHHOro B JOKyMEHTauun, He
npeacTaBnNaeTcs BO3MOXHbIM, Bbl MOXETE
BbIOpaTb OAVH U3 anbTepHaTUBHBIX NMPOAYKTOB,
npuBeaeHHbIX B Tabn. 7.2, HO TONbKO B TOM
crny4ae, ecnv BbIMOSHATCA crneytoLme YCroBus:
1.Y6eauTechb B TOM, YTO CKOPOCTb BpaLLeHUst
OBUratens He nNpeBbILLAET 4ONYCTUMbIE
3HaYeHUs1 4Nnsl CMa304HbIX BELLECTB AN
KaXkgoro Tvna BTYNOK NOALUUMHUKOB,
npuBeaeHHbIX Tabn. 7.2;

2. Heob6x0ouMO BbIMUCIIUTL NEPUOANYHOCTD
CMa3Ku NOALIMMHMUKOB, YMHOXWB YKa3aHHbIN Ha
Tabnnyke nHTepBan Ha koaduUUneHT n3 Tabn.
71;

3. CTporo cnegynTte MHCTPYKUUK MO 3aMeHe
cmasku nyHkta "lNopsaok 3ameHbl cMaskn'”
HacTosLLEero pykoBoacTBa.
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Tabn. 7.1: BapuaHmbl U xapakmepucmuku asbmepHamueHbIX CMa304HbIX seujecmes 0115 060pydoeaHus,

pabomarowie2o npu HopMasibHbIX YC08USIX

MocTosiHHasn
Mpoussoautenb Cma3o4HoOe BelecTBO pa6ouas KoacdhcduumnenT
Temnepartypa (°C)

Exxon Mobil UNIREX N3 (MbIfio ¢ kKoMnnekcaMmm nutus) (ot -30 mo +150) 0.90
Shell ALVANIA RL3 (n1tueBoe mbIno) (ot -30 mo +120) 0.85
Petrobras LUBRAX INDUSTRIAL GMA-2 (nutneBoe MbISo) (ot 0 po +130) 0.85
Shell STAMINA RL2 (MbIfI0 Ha OCHOBE AMMOYEBUHbI) (ot -20 po +180) 0.94

SKF LGHP 2 (MbInio Ha ocHOBE NOMMMOYEBMWHbI) (ot -40 po +150) 0.94

B Tabn. 7.2 npmBeaeHbl TUMbl Hanbonee pacnpoCTpaHeHHbIX BTYJIOK NOALUNMHUKOB, NCMNOJIb3YyEMbIX B
rOPU3OHTAarbHbIX ABUraTendx, Kofim4ecTtBO CMa3Kkn U npegeribHaa CKOpPOCTb BpalleHnA aABuratend, npu
KOTOpOIZ MO>XHO MCMNOJ1Ib30BaTb alibTepHAaTUBHbIE CMAa304Hbl€ BELLECTBA.

Tabn. 7.2: NpumeHeHue anbmepHamuU8HbIX CMa30YHbIX 8EULECM8

Kon-Bo cmasku

Makc. ckopocTb BpalleHUsi Ans cMasku [06/mMuH]
Fopu3oHTanbHbIe ABUraTenu®

Brynka noawmnHmka (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

*[ns nonydyeHus 3HadyeHull O eepmukarbHbix dsuzamernell, obpamumecsk 3a KoHcynbmauyueti 8 WEG
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7.8.1.6 [Nopsapnok 3ameHbl cMa3Ku

[ns 3ameHbl cmaskn POLYREX EM103 ogHum n3
anbTepHaTMBHbBIX CMa304HbIX BELLLECTB
HeobX0aAMMO OTKPbITb MOALIMMHUKMA U NOJTHOCTbIO
yOanuTb UCMONb3yeMyto CMa3sKy C nocrieaytoLLen
3anMBKOW B NOALUMMHMK HOBOIO NpoAyKTa.

B ToM cny4yae, ecnu OTKPbITh NOALWMWMIHUKA HE
npeacTaBnAeTCa BO3MOXHbIM, NONTHOCTbIO
ocBoboauTe ero OT UCNOSb3YEMOW CMa3Ky 1
3anemnTe HOBYIO MyTEM ee BBeOEHUSA 0 TeX Nnop,
noka cMaska He Ha4yHeT MOosIBNATbLCA Ha AHe
BbIXOAHOIO SLLMKa (BCe 3TO CNeAYET BbINOMHATb
npu paboTatowiem asurarterne).

[ns 3ameHbl cmaskn STABURAGS N12MF
O[HMM 13 anbTepHaTMBHbIX CMa304HbIX BELLECTB
OTKpOWTE NOALUMMHUKA 1 NOMNHOCTLIO yaanute
NCnonb3yemMyo CMa3Ky C NocreaytoLLler 3anmBKom
B NOALLMMHMK HOBOrO NPOAyKTa.
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NMPUMEYAHUE

MNp» BO3HNKHOBEHUS HEOBXOAMMOCTH B
3aMeHe CMa304HOro BeLecTBa
MOBILITH SHC 100 gnsa pabotbl npu
HU3KMX TeMnepaTypax anbTepHaTUBHbIM
cpeacTBoMm, obpaTuTech 3a
koHcynbTaunen 8 WEG.

BHMMAHUE

B cBs3M ¢ Tem, 4TO cmaska
STABURAGS N12MF He umeet
COBMECTMMBbIX C HEW aHANoros, 0 ee
MOSIHOroO yaaneHnsa U3 NogLwnnHUKOB
3anvBaTb HOBbIV NPOOYKT HENb3S.
Kpome TOro, B 9TOM criy4dae Takxke
Henb3si 3anMBaTb HOBYIO CMas3Ky C
Lenblo CrnTb YXXe UCMonb3yemyto. ATo
0bbsICHAETCS TeM, YTO AaHHbIN cnocob
He No3BONSET NOMHOCTLIO YAanuTb
cTapoe CMa3o4yHOe BELLECTBO, YTO
NPUBOAMUT K CMELLEHMIO ABYX NPOAYKTOB
N B QanbHENLWEM MOXEeT ABNATbCS
NPUYMHON NOBPEXAEHUS NOALLMIMHNKOB.

7.8.1.7 Cma3o04Hble BellecTBa AN
paboTbl NPy HU3KKUX
TemMneparypax

Tabn. 7.3: Cma3oyHoe gewecmeso 0nsi pabomsi rpu
HU3KUX memrepamypax

MocTosiHHaA
Mpousson| CmasouHoe pabouasn MpumeH
uTenb BelecTsBo Temnepatypa| eHue
(°C)
MOBILITH SHC
100
Exxon Konsll\r:;I:lZ::MM (or-50 Ao szf;a
Mobil +150)
amTna n Typa
CUHTETUYECKUM
Macriom)

BHMMAHUE

1. OTKpoViTEe NOALUMMHUK N BBEOUTE
yepes LWTyLep HOBOE CMa3o4vHoe
BELLECTBO AJ151 3aMEHbI yKe
NCNosb3yemMoro, KOTOpoe HaxoauTcs B
TpyOe nogaum cmasku, n cMaxbTe
HOBbIM MPOAYKTOM BTYIIKY
NnoALUUMHMKA, ero BHyTPEHHEE U
BHELLHEee KorbLa Takum obpa3som,
YTOObI ObINV 3anonHeHbl 3/4
npocTpaHcTBa. Y OBOWHbIX
NoALLUMHMKOB (Cthepuyeckast BTyrka +
PONMNKOBBIN NOALUMMHUK) TakkKe
3anonHaT 3/4 cBobogHoro
NPOCTpPaHCTBa MexXay ABYMS
NPOMEXYTOUHBIMU KOSbLIaMW.

2. Hn B koem criyyae He npoTupamnTe
BTYIKV NOALUMMHMKOB
Xnon4yaToGyMaXkHOW BETOLLbLIO, TaK Kak
OT HEEe MOTYT OTAENATLCHA KYCOYKM UM
HUTKMW.

3. BaxxHo npoBoanTb cmasky
Hagnexawum obpasom, T.e. 3anmeaTb
Tpebyembii 06BEM CMa304HOro
BELLECTBA, MOCKOSbKY Kak HeOCTaTOK,
TaK 1 n3bbITOK CMa3Kku HEraTMBHO
BNUsiET Ha paboune xapaKkTepucTuku
BTYJIOK MOALUNMHUKOB.

4. Nanuulek cmMa3o4yHOro BelecTea
NPUBOAMT K NOBbLILLEHWUIO
TemnepaTypbl U3-3a 6onbLnX
3HaYeHU CONPOTMBNEHMS,
BO3HMKAIOLLMX B pesyrbTate
nepemeLLeHNin BpaLLaloLLnXCsa YacTen,
a Takke, 4YacTo, n3-3a obpasyromxcs
BOJTH CMa304HOrO BELLECTBa, KOTOPOE,
B pesynbTaTe, MOSIHOCTLIO TepseT
CBOW OCHOBHbIE CBOMCTBA.

NMPUMEYAHUE

WEG He HeceT OTBETCTBEHHOCTb 3a
3amMeHy CMa3KK, a Takke 3a ywepb B
pesnbTaTe Takon 3aMeHON.
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BHUMAHUE

MpoayKTbl A1t CMasku, B OCHOBE
KOTOPGLIX NexaT pasHble BeLecTBa,
CMeLUVBaTh Henb3s.

Mpumep: Cmasky Ha NMTUEBOI OCHOBE
Henb3s CMeLWMBaTh C NPOAYKTaMu Ha
OCHOBE HaTpUsA UMK KanbLUs.

7.8.1.8 CoBMecCTUMOCTb CMa304Hble
BellecTB

CoOBMECTMMOCTb pasnnyHbIX BUOOB CMa304HbIX
BELLIECTB B HEKOTOPbIX CryYasix MOXET CTaTb
cepbesHon npobnemont. CmasouHble BellecTBa
CUYUTAKOTCA COBMECTUMbIMU, ECINU XapakTepPUCTUKN
UX CMEeCH nexar B AnanasoHe XapakTepucTuk
KaXKOoro U3 HuX.

Kak npaBuno, CoBMeCTUMbI CMa3sku, B OCHOBE
KOTOPbIX MEXNT OAMH U TOT XXe TWUMN Mbifa, HO B
3aBMCMMOCTM OT TOTO, B KaKMX MPOMOPLUAX OHU
ObINn cMeLLaHbl, MOXET BO3HUKHYTb U
HECOBMECTUMOCTb. Takum o6pa3om, He
pekoMeHayeTCs CMeLuMBaTh pasfnyHble TUMbI
cMa3ku 6e3 nonyyeHus npeasapuTensHon
KOHCynbTauun noctaswwmka unm WEG.
HekoTopble 3aryctutenu un xxugkme Hocutenu
Henb3s cMeLwmBaTb Mexay cobon, Tak Kak B
pesynbTaTe Henb3s NonyyYnTb OAHOPOAHYIO
cmecb. B aTom cnydae cyliecTByeT BEPOATHOCTb
3aTBEpaeHns unm, HaobopoT, pasmMsaryeHns
CMa304HOro BELLECTBA, UITN CHWXKEHMUS TOYKM
pOCbI NMOMy4YEHHOW CMECM.

7.8.1.9 [OemoHTax / MOHTaX NoAaWUNHMKA

09

PucyHok 7.3: Jlemanu nodwunHuka Ka4yeHus Ha
CMa304YHOM geujecmse

Pacwugpoeka o603Ha4eHuli Ha PucyHok 7.3:
Konbuo BHYTpeHHen curkcaumm

Benbin dpetp

BuWHT dmkcauum konewy,

BuHT doukcaumm guckos

KonbLo HapyxXHoWn dukcaumu
J1abVpuHTHOE YyNNOTHUTENBHOE KOMbLIO
BuHT cbukcaunm ueHTpudyrm
LleHTpudpyra ansa cmaskm

9. BbIxogHOM AWMK ANs CMasku

10. Btynka noawmnHuka

11. WTyuep anga cmasku

12. YcTpowcTBO TENNOBOW 3aLLMNThI

13. BHewHWn nepekpbIiBatoLL M AucK

N~ ODN =

Mepen TeM, Kak Ha4YaTb AEMOHTaX:

= CHMMMUTE BCE NPOMEXYTOUYHbIE TPYObI C
BXOJHOMO 1 BbIXO4HOIO OTBEPCTUI NSt CMa3KK;

= OUYUCTMTE BHELLHIOW NOBEPXHOCTb NOALUUMHUKA
OT MbINN U rPSA3K;

= CHUMUTE 3a3eMNALLYIO LWETKY (MpY Hanu4mn);

= CHMMMUTE JaTyvKku TeMnepaTypbl NOALLUMMHUKA.
Bo nsbexaHve noBpexaeHus BTYIKK,
yCTaHOBWTE OMOpY 4718 Bana.

OemoHTax

[eicTBynTE OCTOPOXHO, YTOOBI HE MOBPEAUTD

cdepbl, PONMKU 1 NOBEPXHOCTW BTYNKM 1 Bana.

Mpun gemMoHTaxe NOALIMMHUKA PYKOBOACTBYMATECH

npeacTaBneHHbIMU HUXE UHCTPYKLMSMM.

PasobpaHHble aneMeHTbl u3genus noMmectTuTe Ha

XpaHeHue B 6e3onacHoe 1 YNCTOe MEeCTO:

1. W3BneknTte BUHTHI (4), TPy NOMOLLM KOTOPbIX
KpenuTcst nepekpbiBatowmn guck (13);

2. W3BnekuTte NabvpuHTHOE YNIOTHUTENbHOE

Konbuo (6);

3. WsBnekute BUHT (3) u3 konew dukcaumm (1 un
3);

4. WsBnekute KonbLo HapyxxHoW ukcaumm (5);

5. WsBnekute BUHT (7), Npu NOMOLLM KOTOPOrO
KpenuTcs ueHTpudyra ana cmaskm (8);

6. CHumuTe ueHTpudyry ons cmasku (8);

7. CHMMUTE NepeaHIo KPbILLKY;

8. WsBnekute BTYNKy (10);

9. Tlpn HeOBGXOAMMOCTU U3BIEKUTE KOMbLIO
BHYTpeHHen cukcauum (1);

MoHTax

= O4ncTUTE NOALUMMHWUKA OT NbINK U TPA3N K
OCMOTpUTE pas3obpaHHbIe YacTu U BHYTPEHHWE
NoBEepXHOCTM KoneL, chnkcaLuu;

= Y6egurecb B TOM, YTO NOBEPXHOCTM BTYIIOK,
BarnoB u konew ukcaumm abCcontoTHO rMaakue;

= 3anonHuTe ¥ BHYTPEHHEro pesepByapa Konew,
Hapy>XHOW U BHYTpeHHen dukcaumm
peKoMeHOyeMbIM CMa304HbIM BELLECTBOM
(PvicyHOK 7.4) n cMaXbTe BTYNKY AOCTaTOYHbIM
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KONMYeCTBOM CMa3Ku nepepn Tem, kak
YCTaHOBWUTb €€ BHYTPb NOALUNNHUKA;

= [lepepn Tem, Kak yCTaHOBUTb NOALUNMHUK Ha
Bare, Harpente ero 4o temnepaTypbl oT 50°C
po 100°C;

= [NogpoBHas MHCTPYKUMS MO MOHTaXyY
NOALUMMHUKa NpeAcTaBneHa B MyHKTE,
NMOCBSALLEHHOM OEMOHTaxy (creaynte en B
obpaTHoM nopsake).

PucyHok 7.4: Konbuyo HapyxHoul ¢bukcayuu
nodwunHuka

3ameHa BTYNOK NOALWMNHUKOB

[demMoHTax BTYNOK AOMKEH BbINOMHATLCS
WCKIMIOYUTENBHO NPY MOMOLLM COOTBETCTBYHOLLENO
WHCTPYMEHTa (CbEMHWUKOB NOALLMMNHUKA).

Kptoykn cbeMHUKa Heobxoanmo 3auenuTb 3a
B©0OKOBYIO MOBEPXHOCTb BHYTPEHHErO KOMbLA,
KOoTopoe TpebyeTcs u3sneyb, Unm 3a
npunerawLLyto K HeMy aeTtarnb.

PucyHok 7.5: Ycmpolicmeo dnsi udenedyeHue emyrku
noowiunHuKa

7.8.2 [MoAaWUNHUKK Ka4YyeHns Ha
MaLlMHHOM Macrne

PucyHok 7.6: [o0wunHUK ka4eHUsi Ha MallUHHOM
macre

www.weg.net WE

Pacwugpoeka o603HayeHuli Ha PucyHok 7.6:
1. BxogHoe oTBepcTME ANa Macna

2. Ingukatop ypoBHS Macna

3. BbixogHoe oTBepcTMe Ansa macna

7.8.2.1 WMHCTpyKUUM NO cMa3Ke
noAwunHuKa

YpaneHue malwmMHHoOro macna: B Tom cnyyae,
€CInu B NOALINMHUKE HEOOXOAMMO 3aMEHUTb
Macno, CHUMUTE KPbILLKY C BbIXOQHOIO OTBEPCTUS
Ans macna (3) 1 NoNHOCTbIO cnewTte
HaxoasLleecs BHyTpU Macrno.

3anuBKa HOBOro MalIMHHOIO mMacna B

NOALMUMHUK:

= 3aKkpounTe KPbILLKON BbIXOQHOE OTBEpCTuNE ANs
macna (3)

= CHUMVWTE KPbILLKY C BXOOHOIO OTBEPCTUS ANA
macrna unm eunstp (1);

= 3anenTe ykasaHHbI TUN Macna go
COOTBETCTBYIOLLEro YPOBHS Ha MHAMKaTope
YPOBHS Macna;

NMPUMEYAHUA

1. Bce Hencnonb3yeMble pe3bboBble
OTBEPCTUSA A0IMKHbI ObITb 3aKPbIThI
npy NOMOLLM 3arnyLlek u Tak xe,
Kak M MecTa UCnosb3yemblx
COeOVHEHNN, He JOIMKHbI UMETb
yTeyek;

2. HyXHbI ypOBEHb Macna
JocturaeTcd Torga, korga oH
OCTaHaBNMBaETCH POBHO
nocepeguHe nHaukaTopa.

3. anunwek macna He NnpMBOAUT K
NOBPEXAEHWIO NOALINMHMKA,
OflHaKo, B 3TOM Cry4ae MoXeT
BO3HUKHYTb yTe4ka macrna u3
YNroTHeHUn Bana;

4.Hwu B kOeM cny4vae Hernb3s
Mcnonb3oBaTh UK CMELLMBATb
rmgpaBnnyeckoe Macmno ¢
MaLLMHHBIM MacrioM MOALMMHUKOB.

7.8.2.2 Twnbl Macna

MH(bOpMaLI,I/IH O TUune n Konnvyectese MallMHHOIoO
Macna yKkasaHa Ha TaGJ’]I/I‘-IKe XapaKTepUucTuKk,
anernneHHon K KOpnycCy aBuratens.

7.8.2.3 3ameHa macna

3ameHy Macna noALwunnHuKa Heobxoanmo
OCYLLECTBMSATb B COOTBETCTBUN C AaHHBIMU
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npuBeaeHHoN Hke Tabnuubl, 1 o6a3aTensHO
yynTbiBas ero pabouyto Temnepartypy:

Hwmwke 75°C = 20 000 vacoe
Ot 750080°C = 16 000 yacos
0180 0o 85°C = 12000 yacos
OT1850090°C = 8000 y4acos
OT190 g0 95°C = 6 000 yacoB
O195 00 100°C = 4000 4acos

Cpok cnyx0bl NOALIMMHUKOB 3aBUCUT OT YCIOBUIA

ero aKcnnyaTtauum, yCrnoBuin akcnyatauum

ABuratens, a Takke OT TEXHUYECKOro

obcnyxmBaHus.

Heobxooumo pykoBoACTBOBATLCA CrieyoLwmMMm

pekomMeHaaunamMu:

= [Inga npaBunbHOM paboTbl MOALINMHUKOB
BbIOpaHHOE ANst HUX Macrio JOMKHO UMETh
HY>KHYIO CTENEHb BA3KOCTU. PekomeHaoBaHHbIe
WEG npoayKTbl NOSIHOCTbIO COOTBETCTBYIOT
BceM TpeboBaHusAM;

= HepoctaTok Macna B NOALWMMNHUKE MOXET
NMPVBECTU K €ro NOBPEXAEHUNIO;

= MuHUManbHbIA 4ONYCTUMbIA YPOBEHb Macra
JocTuraeTcd Torga, korga ero MoXHo yBuaeTb
BHM3Y MHAMKATOpa yPOBHA Macna (npu
BbIKIMIOYEHHOM ABuraTene).

BHMMAHUE

ypOBeHb Macna Heobxoanumo
NnpoBEepPATb eXegHeBHO, Npu 3TOM, OH
He OOJIKEeH OnyCcKkaTbCA HUXe
cepeanHbl MHOUKaTopa YpPOBHA.

7.8.2.4 J3kcnnyaTauusa NoA4WMUNHUKOB

Bo Bpems 3anycka cuctembl U B nepBble

HECKOJIbKO YacoB ee paboTbl Heobxoaumo

BHMMaTesIbHO HabnwaaTb 3a paboton

NOALMNMHUKOB.

Mepep BkntoueHeM apuratens ydoeamtech B TOM,

YTO.

= Vcnonb3yemoe mMacno cooTBEeTCTByET
YKa3aHHOMY B NINCTE TEXHUYECKMX
XapaKTEPUCTHK;

= XapakTepuCTMKM CMa304HOro Mmatepuana
COOTBETCTBYIOT TPeOyEMbIM;

* YpoBeHb Macna HaxoguTcsa Ha Tpebyemom
YPOBHE;

= Temnepatypbl cpabaTbiBaHWA CUrHaNM3aumm u
aBapWNHOro OTKITIOYEHUS AN NOALMMHUKA
3aJaHbl;

Bo Bpems nepBow nNonbITkM 3anycka obpaiyanTte

0cob0e BHMMaHWe Ha BO3MOXHble BUOpauumn nnm

wymbl. Ecnv Bbl 3ameTnnm Bo Bpemsi paboTbl
noALWMNHMKA NOCTOPOHHWUE LUYMbI, UITN €CIN YTO-
nMBo NpensTCTBYET €ro BpalleHuto, HemMeasIeHHO
BbIKITOUMTE ABUraTenb;

JNnwb Mo NPOLLECTBMN HECKOMNbKMUX YaCoB C
MOMeEHTa BKIIOUYEeHUs! ABuraTensa Temneparypa
NoALWWNHUKOB CTabuUIM3npyeTcst U CTAHOBUTCS
PaBHOW 3HAYEHNIO U3 YKa3aHHOrO Bhblille
AvanasoHa; B cnyyae pe3koro nobilLEHUs
Temneparyphbl ABuUratesib He0GXo0AMMO
BbIKITIOYMTb, @ 3aTEM BbIMNOJHUTb NPOBEPKY
NOALWMMHUKOB U AATYMKOB TEMMepaTypbl.

Mocne Toro, kak TemnepaTypa NOALLUMHUKOB
CTaHeT paBHoOI paboyemy 3HauyeHuo, yoeamTech
B OTCYTCTBMM yTEYEK Macna 13-nog 3arnyLuek, 13
MeCT coeVHEHUIn UMK U3 KoHLa Bana.

7.8.2.5 [OeMOHTaX U MOHTaX

nogwnnHUKoOB
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PucyHok 7.7: [Jemanu no0wurnHuUKa Ka4eHusi Ha
MaWwUuHHOM macrie

Pacwugpoeka o603HayeHuli Ha PucyHok 7.7:
HapyxHblil pesepsyap dnsi macna;
BHympeHHul pe3epsyap Onsa macna;
Konbyo HapyxHou ¢hukcayuu
LleHmpugpyza Ons macna;

BuHm;

Konbyo eHympeHHel gukcayuu;

Bmynka nodwunHuka;

JlabupuHmHoe yrninomyumesibHoe Kosbyo;
BuHm;

. OmoywuHa;

. BuHm ¢bukcayuu HapyxHo20 pesepegyapa;

. BuHm ¢bukcayuu 8HympeHHez0 pe3epsyapa;

. BUHM ¢bukcayuu KpbIWKuU;

. 3awumHas KpbilKa nodwunHuUKa.
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Mpu gemoHTaxe noAwMNHUKA

PYKOBOACTBYMTECH NPEeACTaBNEHHLIMU HMXe

MHCTPYKLUAMM:

MNepen TeMm, Kak HayaTb AEMOHTaX:

= OuncTnTE NOBEPXHOCTL MOALIMMHMKA OT rPSA3M
W Nbinu;

= CnewTte BCe HaxogsdLeecs B NOALUNMHUKE
Macno;

= CHumuTe gaTumku Temnepatypsbi (10)
NOALUMUMHUKE;

= CHMMUTE 3a3eMISALLYH0 WeTKY (Npy Hanu4un);

= YcTaHOBWTE Ha Ban onopy, YTobbl oHa
nogaepkmBana poTop BO BpeEMs JeMOHTaxa.

[demoHTax noawmnHuka

[enctBynte 0CTOPOXHO, 4TOOLI HE NOBPEAUTL

cdepbl, PONMKU 1 MOBEPXHOCTY BTYIKM U Bana.

Mpu gemMoHTaxe NoALMMNHNKA PyKOBOACTBYNTECH

NpeacTaBNEHHbIMU HUKE UHCTPYKUUSMMU.

Pa3obpaHHble anemMeHTbl N3genus NoMecTuTe Ha

XpaHeHue B 6e30nacHoe 1 YNCTOe MECTO:

1. W3Bnekute BUHT (9), Npy NOMOLLM KOTOPOro
KpenuTcsa nabupuHTHOE YyNMnoTHUTENbHOE
KonbLo (8);

2. VisBnekuTte NabvpuHTHOE YNNOTHUTENbHOE
Konbuo (8);

3. WVsBnekute BUHTHI (11), Npy NOMOLLM KOTOPbIX
KpenuTcs 3allMTHast KpblLKa NOALMMHMKA
(14);

4. CHuMWTE 3aWwuUTHYIO KpbIwKy (14);

5. WsBnekute BUHTbLI (5), Npy NOMOLLM KOTOPbIX
Kpenutcs LeHTpudyra ans macna (4), n
3aTeM CHUMUTE ee;

6. VsBnekuTe BUHTHI (11) M3 KOMbL@ HapyXHOM
dukcaumm (3);

7. WN3BnekuTe KONbLIO HapyxHon dukcauum (3);

OTtkpyTuTe BUHTHI (12 1 13);

9. W3Bneknte HapyxHbIi pesepByap Ans Mmacna
(1

10. UN3Bnekute BTYnKy (7);

11. Ecnu Heo6xoamMm NOMNHbIA AEMOHTaX
MOALUMMHWKA, CHAMUTE KOSbLIO BHYTPEHHEN
dukcaumm (5) n BHYTPEHHUI pe3epByap Ans
macna (2);

©

MoHTaX nogLunHuUKa

Ouuctute ot rpA3n U Nbinn BTYJKY NOALWUNHUKE,

pe3epByaphbl 45151 Macna 1 NpoBepbTe BCe AeTanu

Ha HanMyne NoBpPEXOEHNNA.

= YbeauTecb B TOM, YTO KOHTaKTHble
NMOBEPXHOCTM BTYIKN abCOMNOTHO rMagkue n He
MMEIT LapanvH Unv cnegoB pXKaBunHbl;

= [lepepn TeM, KaKk yCTaHOBUTb BTYJIKY
noALlmMnHUKa Ha Bane, HarpenTe ero o
TemnepaTypbl oT 50 go 100°C.
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= [MogpobHas MHCTPYKUMSI MO MOHTaXy
noALwwunnH1Ka NpeacTasneHa B NyHKTe,
NOCBSALLLEHHOM AeMOHTaxy (CnegyvTte e B
obpaTHOM nopsake).

BHMMAHUE

YpoBeHb Macna Heob6xooMmo
npoBepATb eXegHeBHO, Npu 3TOM, OH
He JOJMKEH OnycKaTbCs HUXe
cepeauvHbl MHAuKaTopa YPOBHSI.

7.8.3 MoplUMNHUKU CKONbXeHus
7.8.3.1 WUHdopmauma o nogwmnHUKax

OcHoBHble cBeJeHund, Takme Kak Tun, KoJinyecTtBo
N pacxod macna, ykasaHbl Ha
noeHTUMKaLMOHHON Tabnnyke NOALUNMHUKOB U
OOIMKHbI 6E3yKOPM3HEHHO cobrntogaTbcs BO
n3bexaHune Ux neperpesa u NOBPEXOEHUS.
YcTaHOBKa rmapaBfiniyeckon CUCTEMBI (4ns
NOALLMMHUKOB CO CMa3KOM Nog OaBieHNEM) U
3anuBKa macna B NOALIMMHUKKA ABUraTens BXOaUT
B 00513aHHOCTM NonNb3oBaTens.

7.8.3.2 YcTtaHOBKa U 3KcnnyaTtauus
noALUMMHUKOB

[ns nonydeHna nHgpopmaunmn o getansx,
WHCTPYKLUWUIA MO MOHTaXY, LEMOHTaXY U
TEXHUYECKOMY OBCNY>KMBAHWNIO CM. PYKOBOACTBO
MO YCTaHOBKe W 3KCnyaTauny NogLwnnH1KOB.

7.8.3.3 BopagHasi cuctema oxnaxgeHus

MNoALWNNHUKK CKOMNBbXEHUSI C BOOHOW CUCTEMON
oxnaxaeHus obopyaoBaHbl 3MEEBUKOM,
YCTaHOBIEHHBIM B pe3epByape C BOAOMN.

[ns obecnevyeHnsa Hagnexallero oxnaxkaeHus
JBuratens Temnepartypa LMpKynmpyoLlen Boabl
He OOofMKHa NpeBbIlaTh TemMnepaTtypy
OKpyxatoLen cpeapbl.

[aBneHne Boabl A0MKHO 6bITL paBHbIM 0,1 Bap, a
ee pacxog - 0,7 n/c. pH gomkeH 6bITb
HEeNTpanbHbIM.

NMPUMEYAHUE

Hwu B KOoem cryyae Henb3s gonyckaTb
yTEUKM BOAbl BHYTPb pe3epByapa C
Macriom, TaK Kak 370 HeraTUBHO
BMMSIET Ha ero CBOWCTBA.
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7.8.3.4 3ameHa macna

CamocmasbiBaloLwmecsi NOAWNNHUKN
3ameHy Macna nogwunHuka HeobxogmMmo
OCYLLECTBNATb B COOTBETCTBUM C AaHHbIMU
NpUBEOEHHON HMKe Tabnuubl, U 06A3aTeNbHO
yuuTbiBasi ero pabouyto Temnepartypy:

Hwuxe 75°C = 20 000 vacos
OT1750080°C = 16 000 4acos
OT180 0o 85°C = 12000 yacos
OT185 0090°C = 8000 4acos
OT190 g0 95°C = 6000 yacos
O195 00 100°C = 4000 4acos

MoAWwnnHMKKY € LMpKynsauMen Macna
(BHeLLHeN)

3ameHa macna B NoALwuUnHMKax AomKHa
BbINONHATLCS Yepes kaxable 20 000 yacos
paGOTbI mnnn npu nsSMeHeHun nx CBOWCTB.
BsiskocTb  pH macna HeobxogMmo perynsipHo
NpoBepSATH.

NMPUMEYAHUE

ypOBeHb Macna Heobxoanumo
NpoBEpPATb eXegHeBHO, Npu 3TOM, OH
He OOJIKEH OnyCcKkaTbCA HUXe
cepeanHbl MHOUKaTopa YpPOBHA.

= B nogwwmnHmkn Heobxoammo 3annBaTb TONbKO
pEeKOMeHOyeMOe Macso B COOTBETCTBUM C
00bemMoM ero pacxoga, ykasaHHbIM B fIUCTe
TEXHUYECKUX XapaKTEPUCTUK.

= Bce Heuncnosnb3yeMble pe3b0oBble OTBEPCTUS
OOJIMKHbI ObITb 3aKPbIThl MPU MOMOLLIM 3aryLuek
N Tak Xe, Kak U MecTa UCMosib3yeMbIX
COEOVHEHUN, HE JOIMKHBI UMETb yTeYeK.

= Hy>XHbIN ypOBEHb Macra JocTuraeTcs Torga,
Koraa OH OCTaHaBNUBAaETCs POBHO NocepeanHe
nHaukatopa. Manuwek macna He NpuBOAUT K
NMOBPEXAEHMIO NOALIMIMHUKA, OAHAKO, B 3TOM
cnyvae MoOXeT BO3HWUKHYTb yTedka Macna us
YNAOTHEHWIN Bana;

BHUMAHUE

OT 3(hPeKTUBHOCTM KOHTPOMS CMa3Ku

NOALUMMHUKOB HanpsiMmyto 3aBMCUT CPOK

nx cnyxobl n 6ecnepebonHas paboTa

asuratens. B cBAsn ¢ atum,

HaCTOATENBHO PEKOMEHAYETCS

PYyKOBOACTBOBATLCH CneayoLwumm

pekoMeHOaunsIMm:

= BsA3kocTb BbIOPAHHOIO MalUMHHOIO
Macna JoJfkHa COOTBETCTBOBATb
pabouen Temnepartype
noaLwwmnHukoB. [laHHoe ycrnosue
cnenyet cobnogaTtb Npy 3aMeHe
Macna v Bo BpeMS perynspHoro
TEXHMYECKOro 00CNyXMBaHUS.

= Hu B kOEM cny4dae He ucnonb3ynTe
rmapaBnnyeckoe Macro 4118 CMa3sKku
NOALUMMHUKOB N HE CMELUMBANTE €ro
C MaLUVHHBIM.

= HepocTtaTok macna B NoALLMNHUKe
(kak B cny4ae HenosiHoro
3anosiHeHns, Tak u B pesyrnbTaTe
OTCYTCTBUS Hagnexallero KOHTpPons
32 YPOBHEM) MOXET MPUBECTU K
NoBpEXAEHMIO ero BKnaapblwen.

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

7.8.3.5 YnnortHeHus

Bo Bpemsi TexHu4eckoro obcnyxmeaHus
NOALUMMHUKOB (MPU MX MOBTOPHOM pPErynMpoBKe)
OBe MonoBUHbI NaBUPUHTHOMO YNNOTHUTENBHOMO
KonbLa Heobxoammo 06beaMHUTDL MPU NOMOLLIN
NPY>XWHHOTO KOsbLia.

Mopsgok oencTBMM TakoB: NPYXXMHY BCTaBMsAOT B
yrnyoneHue Konbua Takum o6pasom, YToObl
CTOMOPHbIN LWTUAT NOMAHOCTLIO BOLLEN B
crneynaneHo NpegHasHaYeHHyo A4S Hero
BbIEMKY, PacnofioXXeHHYI0 B BEPXHEN 4acTu
Kopnyca. HenpaBunbHasi ycTaHOBKa MPY>KUHbI
NPUBOAUT K MOBPEXAEHUIO YNITOTHEHUS.

Mepen Tem, kak NPUCTYNUTL K YCTAHOBKE
YANOTHEHUN, TLWATENbHO NPOTPUTE KOHTaKTHbIE
MOBEPXHOCTM KOMbLiA U €ro BbIEMKU OT rPA3M U
MbIfIN U HAHECUTE Ha YNIOTHEHWSA
HesaTBepaeBatoLLee nokpbiTue. CrneHbIe
OTBEPCTUSA, PACTONOXEHHbIE B HUXKHEN YacTu
KonbLa, AOMKHbI NO4epXKMBaTbCsA B YACTOM
COCTOSIHUM U HE UMETb B HEMOCPEACTBEHHOMN
GrM30CTN HUKaKNX NPEnsiTCTBUIA. YCTaHOBUTE
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NONOBUHY YNJTOTHUTENBbHOIO KOsbUa, NoOMecTnB
€€ Ha HMXHIOK 4acCTb Balla U crnerka HagaBsmB Ha
Hee.

7.8.3.6 3kcnnyaTauuA NOALMNHUKOB
CKONbXeHus

OkcnnyaTtaumsa asuraTtenen, 060pyaoBaHHbIX
MOALUMMHMKAMMN CKOSNBXEHMUS, aHanornyHa
aKcnnyaTauum asuratenen ¢ NoAWNMHUKaMM
KayeHus.

Bo Bpemsi 3anycka gBuratens 1 B nepable
HeCKOSbKO YacoB ero paboTbl Heo6xoanmo
BHMMaTeNbHO HabnogaTte 3a paboTon
noaLwnnHMKOB.

Mepen BKNo4YeHMeM aBUraTens yéegurechb B

TOM, 4YTO:

= [cnonb3ayemoe mMacro CooTBeTCTBYeT
yKasaHHOMY B JIUCTE TEXHUYECKMX
XapaKTepPUCTUK;

= XapaKTepUCTMKM CMa3odHOro MaTepuana
COOTBETCTBYIOT TpebyeMbIM;

= YpoBeHb Macna HaxoauTtcs Ha Tpebyemom
YPOBHE;

= Temnepatypbl cpabaTbiBaHUSI CUrHANU3aLMm 1
aBapUINHOTO OTKITOYEHMS ANs NoALWMMHMKA
3adaHbl;

Bo Bpemsi nepBon NonbITKM 3anycka obpaiyante
0cob0e BHMUMaHWEe Ha BO3MOXHble BUOpauumn nnm
wymbl; Ecnin Bel 3ameTunu Bo BpeMsi paboTbl
NOALWMMHUKA NOCTOPOHHUE LLYMbI, UM €CNN YTO-
nnbo NpPensATCTBYET €ro ABWKEHNIO, HEMEONIEHHO
BbIKITIOYNTE ABUraTenb 1 yCTpaHuTe
HEeMCNpPaBHOCTb;

JIMwb No NnpoLwecTBUN HECKOMNBKNX YAaCOoB C
MOMEHTa BKITOYEHUS ABUraTens remneparypa
NOALUUMHUKOB CTabnnmanpyeTcst U CTaHOBUTCS
paBHOW 3HAYEHMIO U3 YKa3aHHOrO BbiLle
AnanasoHa; B cnyyae peskoro noBbiweHms
TemnepaTypbl ABUratens Heob6xoamMmo
BbIKITHOYNTD, @ 3aTEM BbINOMHUTL NPOBEPKY
NOALIMMHUKOB M OAaTYNKOB TEMMNEpPATYpbl.
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lNocne Toro, Kak TeMneparypa noglnnHMKoB
CTaHeT paBHOI7I pa6oqemy 3Ha4YeHuto, y6e/:|,|/1Ter
B OTCYTCTBUU yTe4eK Macra ns3-noa 3arnyllek, n3
MECT COeANHEHNI Unn 13 KoHLUa Bana.

7.8.3.7 TexHu4yeckoe obGcnyxnBaHue

noAWNNHUKOB CKOJIbXXeHuA

TexHn4yeckoe 060ny>|<v|BaH|/|e noaLvnnHUKOB
BKIo4aeT:

lMepuroamyeckyto NPOBEPKY YPOBHS Macna u
COCTOSIHUSI CMa3Ku;

lMpoBepKy ypoBHeW Lyma 1 Bubpauun
NOALLMMHUKA;

OTtcnexuBaHue paboyen TemnepaTtypbl U
3aKPYTKN KPEMEXHBIX U MOHTaXHbIX BUHTOB;
[ns obecneyeHus Hagnexaltluero TennoobmMeHa
YCTPOWCTBA C OKpYXXatoLLen Cpeaion ero Kopnyc
HeobxoaMMo fepxaTb B YACTOTE, HE JoMnycKas
HaKoMNeHus Macna Unu Nbinn Ha ero BHeLHNX
NOBEPXHOCTSIX.

3agHui NOJWMVNHYK UMEET MEKTPUYECKYHD
naonsuuio. Chepurdeckne NoBEPXHOCTH
OCHOBaHUS BKIagbllla Kopryca NnoKpbIThbl
N30MSLMOHHBLIMKU Yexriamu. Hu B koem cnydvae
HEe CHUMaunTe Uux;

3anopHbIn WITUMPT Takke uMeeT U3oNALNOHHOE
NOKPbITUE, a ero YNrnoTHEHUS BbINOMHEHb! U3
mMartepuana, He NPOBOASALLEro dNEKTPUYECKNN
TOK.

MHCTpYMEHTbI AN KOHTPONA TeMnepaTypbl,
KOHTaKTUPYHOLLME C BKIaAbILIEeM NOALLMIMHUKA,
TaKke cnegyeTt Hagnexawum obpasom
M30NMpoBaThb.
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7.8.3.8 [emMOHTaXx U MOHTaX NOALUNMHUKA

WL
)
I

I

UG LU I\

PucyHok 7.8: [lemanu noOwurnHuUKa CKOMbXXeHUs

Pacwugpoeka o603HayeHuli Ha PucyHok 7.8:

lpobka criueHo20 omeepcmusi;
Kopniyc nodwurnHuka;
Kopnyc dsueamens;
KpenexHbie auHmebl;
Hexon kopnyca nodwunHuka;
BuHmbl Yyexna d8yxcmopoHHe20 MoOWUNHUKA;
YnnomueHue mexaHu3ma;
BuHmbI ynnom+eHusi MexaHu3ma;
lNodvemHbIe nemnu;
. BuHmMbI Hapy>XHOU KpbIWKU;
. HapyxHas kpbiwka;
HuwxHut eknadbiw;
BepxHutli eknadbiw;
. MacnsHoe konbuo;
BxodHoe omeepcmue Ons macna;
lNodknoveHue 0amyuka memnepamypbl;
WHAuKkamop ypoeHsi Macria unu 8bIxo0Hoe
omeepcmue macna 0nsi CMa3sKu;
18. [Mpobku dnsi mpy6;
19. BuHmMbI 8HEWHUX 3aWUumHbIX ycmpoulcme;
20. Bbiemka nabupuHmHo20 yrniomHumesibHo20
Konbua;
21. JlabupuHmHoe yninomHumesnbHOe Kombyo;
22. BeHmunsauuoHHbIU winaHe.

© NSO A WM~

- =
= O

- - - .-
NSO OoAWD

demMoHTax

Hwxe npeacTaBneHbl MHCTPYKLUMKU MO AEMOHTaXy
MOALUMIMHWKA NS NOMyYeHns JocTyna K ero
BKNadblllam 1 gpyrum KOMMNoHeHTam. XpaHute
AeTanv NnoALmMnH1Ka B YACTOM 1 6e3onacHoOM
mecTe (PucyHok 7.8).

Beayuwas ctopoHa:
= OuNCTUTE BHELLHIOW NOBEPXHOCTL Kopnyca oT
nbinu u rpasm. OTBUHTUTE 1 yganuTe NnpobKy

CNMBHOIO OTBEpCTUs Ana macna (1),
PacnonoXeHHYI0 B HWKHEN YacTu Kopnyca, u
MOMHOCTBLIO CrienTe Macro.

M3BneknTe BUHTbI (4), Npy MOMOLLM KOTOPbIX
BEPXHSAA YacTb Kopnyca (5) kpenutes K
asuratento (3).

M3BnekuTe BUHTHLI (6), coeauHsloLLne ABe YacTu
kopnyca (2 n 5).

Mpy nomoLwm nogbeMHbIX neTesnb (9)
noaHNUMUTE BEPXHIOK YacTb kopnyca (5),
MOSTHOCTbIO OTAENSASA €€ OT HWXHEW NOMOBWHbI
HapyXHOM KpbIwku (11), NabMPUHTHBIX
YNNOTHUTENbHbIX Komew, UX BbleMok (20) n
Bkragpiwa (12).

BbinonHWTe AeMOHTaX BepXHEeN NOfIoBUHbI
kopnyca Hag cteHgom. OTkpyTute BUHTHLI (19) 1
yAanuTe BePXHIO YacTb BHELLIHErO 3aLlUTHOro
yctponcTtea. Yganute BuHThI (10) 1 otaenute
BEPXHIOK YaCTb BbIEMKM NTAaOMPUHTHOIO
YANOTHUTENBLHOrO Konbua (20).

OTcoeavHuTe 1 yaanute BEPXHIO YacTb BKadpilla
(13).

YpanvTe BUHTbI, COeaMHSAIOLLME ABe YacTu
MacnsHoro konbLa (14), pasgenurte Ux 1 OCTOPOXHO
yoanure.

M3BneknTe NpyXMHHOE KOMbLO M3 NabUpUHTHbBIX
YNNOTHUTENbHbIX KOMeL Y CHUMUTE C KaXaoro
KOnbLia ero BepxHI YacTb. OTKPYTUTE HUXKHUE
4yacTu KoneL, U3 BbleMOK 1 yOanuTe ux.
OTKMIoUMTE U N3BNEKUTE AaTYUK TEMNEPATYPbI,
pacronoXeHHbIN Ha HXXKHEW YacTu BKNnaablLa.
Mpu nomowm nebeakun nnu gomkpaTa
NOAHVMMWTE Ban Ha HECKONbKO MUNNIMMETPOB,
4YTOObI H/XHIOK YacTb BKNaabllla NoawmnHmKa
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MOXHO ObINO BBIKPYTUTbL U3 €ro BbleMku. [ns
3TOro HeobxoAnUMo ocnabuTb BUHTbI 4 1 6,
pacnonoXxeHHble Ha BTOPOW MONOBUHE
NOALLMIMHUKAE.

OCTOPOXHO OTKPYTUTE HUXKHIOKO NMOMOBUHY
BKNabllla, pacrnosoXXeHHY0 Haj, Banom, 1
yaanuTe ee.

OTkpyTUTE BMHTBI (19) 1 yganuTe HUXKHIO
YyacTb BHELUHero 3awmTHoro ycrponictea (11).
OTkpyTnTE BUHTLI (10) M OTCOEAMHUTE HUXKHIOKD
YacTb BblEMKM TAOUPUHTHOIO YNIIOTHUTENBHOMO
konbua (20).

OTKpyTUTE BUHTLI (4) 1 yAanuTe HWKHIOK0
nonoBuHy kopnyca (2).

OTkpyTUTE BUHTHI (8) 1 yganuTe ynnoTHeHne
MexaHuama (7). Ounctute oTcoeauHEHHbIe
AeTanun n BHyTPEHHIO NOBEPXHOCTb Kopnyca oT
MbIAV FPS3N Y BHUMATESIBHO X OCMOTPUTE.
MogpobHast MHCTPYKLMS MO MOHTaXy
NOALUMMHUKA NPeACcTaBneHa B MyHKTE,
MOCBSILLLEHHOM AEMOHTaxXy (CnegynTe el B
obpaTHOM nopsake).

NMPUMEYAHUE

KpyTawmin MOMEHT NS 3aKkpyTKu
KpeneXxHbIX BUHTOB NOALLMMHUKOB
psuratens = 10 k'm

Bepnomas CTOpPOHa:

OumncTUTE BHELLHIO NOBEPXHOCTL KOpMyca oT
nbinn 1 rpasu. OTBUHTUTE M yganute npobky
CMMBHOro 0TBEpCTUs Ania macna (1),
PacrnosioXXeHHYI0 B HVDKHEN YacTu Kopnyca, 1
MOSTHOCTLIO CrievTe Macro.

OTkpyTMTE BUHTLI (19) M CHUMUTE KPbILLKY
nogwmnHuka (11).

Ms3BnekuTe BUHTHLI (4), Npy NOMOLLM KOTOPbIX
BEPXHAS YacTb kopnyca (5) kpenutca K
asuratento (3). N3Bnekute BuHTHI (6),
coefVHsoLWMeE ABEe YacTu Kopryca NOoALUMIHUKA
(2 n5).

Mpn nomowm nogbeMHbIX netenb (9)
nogHMMUTE BEPXHIO YacTb kopnyca (5),
MOSTHOCTBIO OTAENSASA €€ OT HWXHEW NOMOBMWHbI
Kopnyca (2), NnabUpUHTHBIX YMNOTHUTENbHBLIX
Konew v Bknagbiwa (12).

OTcoeaunHnTE 1 yoanuTe BEPXHIO 4YacTb
Bkragpiwa (13).

YpanuTe BUHTbI, COEAMHSIIOLLME ABE YacTu
MacnaHoro konbua (14), pasgenuTe ux u
OCTOPOXHO yaanuTe.

M3BneknTe NpyXMHHOE KOMbLO 13
NabUPUHTHOrO YNMOTHUTENbHOrO KomnbLa U
CHUMWTE ero BepxHioto YacTb. OTKkpyTUTE
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HWKHIOK MONOBVHY NaBUPUHTHOrO
YANOTHUTENbBHOrO KomnbLa 1 yaanuTe ero n3
BbIEMKW.

OTknounTE U U3BNEKNTE AATUYNK TEMNepaTypbl,
pacrnonoXXeHHbIN Ha HWXKHEN YacTn BKNagbiwa.
Mpn nomowwm nebegku unu gomkparta
nogHMMMUTE Ban Ha HECKOSIbKO MUSITUMETPOB,
YTOObI HKHIOK YacTb BKNagpllla NogwmnnHuka
MOXHO ObINIO BbIKPYTUTb U3 €ro BbIEMKM.
OCTOpPOXHO OTKPYTUTE HUXKHIOKO MOSTIOBUHY
BKNaablwa (12), pacnonoXeHHyo Haz Barom, 1
yoanuTte ee.

OTKpyTUTE BUHTLI (4) 1 yAanuTe HWKHIO0
NnonoBuHY kopnyca (2).

OTkpyTUTE BUHTHI (8) M yaanuTe ynnoTHeHve
mexaHuama (7).

OumncTute oTCOEANHEHHbIE AeTann n
BHYTPEHHIOK MOBEPXHOCTb KOpMyca OT Mbifn
rPS3n U BHUMATEMNBHO UX OCMOTPUTE.
MogpobHas MHCTPYKLUA MO MOHTaXy
noALmMnHUKa npeacTaBneHa B MyHKTe,
NOCBSALLEHHOM AeMOHTaxy (cnegynte en B
obpaTHOM nopsake).

NMPUMEYAHUE

KpyTawmin MOMEHT ANns 3aKkpyTKu
KPENEeXHbIX BUHTOB NOALLMMTHUKOB
pBuratens = 10 k'm

MoHTax

BHMMaTenbHO 0CMOTPUTE MOBEPXHOCTU BbIEMKM
cdhnaHua Ha npegmeT Hanu4uus rpsasu,
HEepPOBHOCTEN 1 LLEPOXOBATOCTEN.

YBeguTech B TOM, YTO pa3Mepbl Bana
HaxoAsiTCa B ONYCTUMBIX Npedenax, ykasaHHbIX
N3roToBUTENEM, @ €ro NPOYHOCTb
cooTBeTCTBYET Tpebyemoli (< 0,4um).

CHMMUTE BEPXHIOKO NOMOBUHY Kopnyca (2),
Bkragbiwm (12 n 13) n ybeguteck B TOM, YTO
npv TPaHCMNOPTUPOBKE HW OAUH U3 HUX HEe Obin
noepexaeH. [lanee, xopoLo npoTpuTe
KOHTaKTHblE€ MOBEPXHOCTU, YTOObI HA HUX HE
ObINIO NbINN Y TPA3MN.

MogHuMKUTE Ban Ha HECKOMbBKO MUIINIMMETPOB U
ycTaHoBUTE doraHew, HUXKHEN YacTu
NOALUMIMHUKA B NPeAHa3Ha4YeHHyo Ans Hero
BbIEMKY Ha KpbILLKE MexaHu3ma ¥ 3admKkcupynte
€ro npu NOMOLLY BUHTOB.

CmaxbTe macnom ccpepudeckue rHesga
kopnyca u Ban. NomecTute HWXKHWIA BKNagbIw
(12) Ha Ban 1 OCTOPOXHO 3aKpyTUTE ero, 4Tobbl
He NoBpeauTb OCEBYIO MOBEPXHOCTb.
OCTOpPOXXHO BbIPOBHANTE CTOPOHbI HUXKHEWN
NMOMOBWHbI BKNaAblilla u Kopnyca gpyr
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OTHOCUTENBHO Apyra, 3aTeM MeASIeHHO 7.8.4 3awuTta noALMNMNHUKOB
onycTuTe Ban B ero nepBoHavanbHoe paboyee

nomnoxeHue. HecunbHO yaapbTe HECKOMbKO pas3 7.8.4.1 PerynupoBKa 3alUTHbIX
Mo Kopnycy Npu NOMOLLM MOFOTKa Ans TOro, YCTPONCTB

4YTOObI BKIIAAbILL NPaBUINbHO BCTan B CBOE
yrnybneHve n Haxoguncs B NpaBUIbHOM
MOMNoXeHnn OTHOCUTENbHO Bana. Yaapsl BHMMAHUE
C03atoT BbICOKOYACTOTHbIE BUGpaLmu,
CHUXalLe cTaTu4eckoe TpeHne mexay
BKMaAblLLEM U KOPMYCOM, YTO CMOCOOCTBYET MX
BblpaBHMBAHWUIO APYr OTHOCUTENBHO Apyra.

= CnocoBHOCTb NOALLMIMHMKA K
CaMOCTOSATENTbHOMY BbIPaBHMBAHMWIO MOXET
NULLIb KOMMNEHCUPOBaTb CTaHAapTHoe
OTKITOHEHME Bana BO BpeMsi MOHTaxa. [anee,
yCTaHOBWTE MacnaHoe KonbLo, cobniogas sce
Mepbl NPeAOCTOPOXHOCTU, TaK KakK nokasaTenu
paboTbl NOALWMMNHMKA 3aBUCAT OT CMasKu,
KOTOPYIO 3TO KOMbLo obecneyvnBaeT. BUHTHI
crnepyert crerka 3akpyTuTb Y OCTOPOXHO
yaanuTb BCe LLEPOXOBATOCTU C MOBEPXHOCTH
KonbLia A71s rapaHTUW ero NPaBULHON U 7.8.4.2 [demoHTax/MOHTaX AaTYNKOB
HenpepbiBHONM paboThl. [Mpu nocneaytowem Temnepatypbl noAWUNHNKOB
TexobcnyxmBaHum obpallaiTechb C KONbLIOM Kak
MO>XHO OCTOPOXHEWN, YTOObI HE UBMEHUTL €ro
reoMeTpuyeckyto doopmy.

= Ha HWXHen n BepxHen nonosmHax Bknagpila
NUMetTCst NOEHTUdUKALMOHHBIE HOMEPA UMK
OTMETKU, KOTOPbIMMK crieayeT
PYKOBOZCTBOBAaTLCH BO BPEMS MX YCTAHOBKW.
YcTaHOBNTE BEPXHIOK YaCTb BKNaAbilla Takum
obpasom, 4Tobbl ero oTMeTKa Haxoamnacb Ha
OZIHOM FIHUKN C COOTBETCTBYIOLLEN el OTMETKOW
Ha HWXHel YacTn. HenpaBunbHas yctaHoBKa
MOXET NPUBECTU K Cepbe3HbIM NOBPEXAEHUSIM

Cuctema 3aluThl NOALLUNHUKOB
O0JMKHA ObITb HACTPOEHAa Ha
cnegylowme 3Ha4YeHnsa TemnepaTypbl:
CurHanunsaumst 110°C - aBapuiiHoe
oTkno4yeHne 120°C

Temnepatypa, Npu GOCTUXKEHUMN
KOTOPOW NPOUCX0aAnT cpabaTbiBaHne
aBapuNHON curHanmsauum, JOrmkHa
6bITb Ha 10°C BhILWe paboyer
TemnepaTypbl, HO HE JOIMKHA
npeBbIlLaTh NpeaeribHoe 3HaYeHune,
pasHoe 110°C.

PucyHok 7.9: Pt100 8 nodwuriHukax

Pacwugpoeka o603HavyeHul Ha PucyHok 7.9:

BKIaAbILIEN. 1. [NepexodHuk
= Y6eautecb B TOM, YTO MaCsHOE KOSlbLIO 2. M3079UUOHHBIL NepexodHUK
cB0oboaHO BpallaeTcs Ha Bane. [locne 3. Konmpeaiika
YCTaAHOBKWN HWXKHEW YacTu BKNagblla noMectuTe 4. Tlonoska
YMNMoTHeHne Ha raHLEeByo CTOPOHY 5. Tubkasi mpy6ka
NOALUMMHMKA. (CM. MYHKT "YNnoTHeHns"); 6. Pt100
= Mocne 06nmMLoBKM 060MX CTOPOH Kopryca 7. Heusonuposatibili moowurHuk
8. U30onuposaHHbIl noOWUNHUK

He3aTBepAEBaLLMM MOKPbITUEM, YCTAHOBUTE
BEPXHIOIO YacTb kopnyca (5) Takum obpasom,
YTOObI YNNOTHEHMS POBHO CTOSNN B
COOTBETCTBYIOLUX UM yrnybneHnsix. YbeamTtechb
B TOM, YTO 3aMOpHbINA LUTU(T HE conpukacaeTcs
C COOTBETCTBYHLUUM MY OTBEPCTUEM Ha
BKnagbliLllie.

UHCTPYKLMM MO BbINMOJTHEHUIO A€MOHTaXa:

B Tom cnyyae, ecnun ana npoeseneHus

TEXHUYECKOro obCnyXMBaHMs NOALLUMMHMKA

TemnepaTypHoe conpoTtumereHne Pt100

HeoOX0AMMO OTCOEANHUTL, PYKOBOACTBYNTECH

NpeacTaBnNEHHON HIDKE UHCTPYKUUEN:

= OcTopoxHo cHumuTe Pt100, 3akpyTus
CTOMOpPHYHO raviky (3) 4o ynopa v 3aTeM OTKPYTUB
€€, HO He MOJTHOCTbLHY, @ TONBbKO Ha BEMUYNHY
perynupoBku TepmonaTpoHa (4);

= [letanu (2) u (3) 0TCOEAMHATD HE HY>XHO.
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MHCTPYKLUMMN NO BbINOSIHEHUIO MOHTaXa:

Mepen BbinonHeHMeM MoHTaxa Pt100

NoALUMNHUKa yoeamTech B OTCYTCTBUM Ha ero

NOBEPXHOCTM CrefoB OT y4apPOB UMK UHbIX

MOBPEXAEHUN, KOTOPbIE MOTYT HEraTUBHO

CkasaTbCH Ha nokasaTensax ero paboThbl.

= BctaBbTe Pt100 B noaLUMHKK;

= 3aKpyTuUTE CTOMOPHYIO ravky (3) npu NomoLLm
raeyHoro Kroua;

= 3akpyTuTe TepMonaTpoH (4) Takum ob6pasom,
yTO6bI Kpan Pt100 conpukacancs ¢ BHELUHEN
NMOBEPXHOCTLIO BTYIKM NOALLMMHMKA.

NMPUMEYAHUA

= YctaHoBka Pt100 B He
N301IMPOBaHHbIX NOALINMHNKAX
[OJDKHA OCYLLEeCTBATLCA
HenocpeacTBEHHO B NOALUUMNHUK 6e3
NCNoNb30BaHUA U30NUPYIOLLETO
agantepa (4).

= BenuuunHa KpyTALEero MOMeHTa npu
MoHTaxe Pt100 1 ero agantepoB He
pormkHa npesbiwaTtb 10 Hwm.
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8 MOHTAX U OEMOHTAX OBUIATENA

BHMMAHUE

Bo nsbexaHne nop4u OGOpy,D,OBaHVIﬂ N TpaBMMNpOBaHNA nioaen, Bce onucaHHbIe 3a4ecb pa6OTbI
OOJIXHbI BbINOJTHATLCA KBaJ'II/I(*)I/ILI,I/IpOBaHHbIM M ONbITHbIM NMepcoHariom. B cny4yae BO3HMKHOBEHUA

COMHeHuI obpaTtutech B komnaHunio WEG.

Mopsaok MOHTaXa 1 AeMOoHTaXa 3aBucuT OT TuNna ABuraTens.

Mpw gemoHTaxe ABuraTens nonb3ynTecb TONbKO HaANEXalum UHCTPYMEHTOM. JTiobble
NoBpeXaeHHbIE KOMMOHEHTHI (C TPeLuHaMn, BMATUMHaMn Ha obpaboTaHHbIX AeTansax, gedekTHon
pe3bbow) 3ameHsanTe, He npuberas K UX PEMOHTY.

8.1 OEMOHTAX

Hwxe npeacTaBneH Cnvcok npeaynpeamTenbHbIX
Mep no obecneyeHnto 6€30MacHOCTH, KOTopble
AOIMKHbI ObITb MPUHATHI NPY AEMOHTaxe
ACVHXPOHHOIO ABWUraTesisi C KOpoOTKO3aMKHYThIM
POTOPOM.

1.

Mepen AemMoHTaXXoM ABUraTerns OTCoeAMHUTE
OT Hero Tpybonposoasl BOAAHOIO
OXMaXAEHUs U CMa3KuK (NP Hanm4yum);
OTcoeguHnTe anekTpuyeckue u
BCMOMOraTerbHble COeANHEHUS;

CHUMUTE TENNOOOMEHHMK U LWYMOTNYLINTEND
(Mo BO3MOXHOCTK);

CHVMWTE TEPMOAATHMKN C MOSLMIMHMKOB U
3a3eMNAKLLEN LLETKN;

Bo nsbexaHne noBpexgeHus poTopa,
yCTaHOBWTE OMOPbI, NOAAEPKMBAOLLNE Ban
crnepeau u c3agu;

[JeMoHTUpynTe NOALUUNHNKKA B NOpsaaKe,
ONMCaHHOM B JaHHOM PYKOBOACTBE;
CHuMUTE poTOp Hagnexawm yCTPONCTBOM,
Kak MOXHO OCTOpPOXHee, YTOObl He NOTAHYTb
pOTOp Had NakeToMm MMacTWH cTaTtopa Unu Hag
rofioBKamu KaTtyLlek, BO n3bexaHue
NoBpeXaAEHUN.

8.2 MOHTAX

Mpwu cGopke anekTpoaBuraTens BbIMONHUTE
yKasaHHble OeficTBUS B 06paTHOM MopsiaKe.

68

8.3 MOMEHT 3ATAXKHA

B Tabn. 8.1 npeacraeneHbl pekomeHayemble
3HaYEeHNST MOMEHTOB 3aTsKKM AN COOPKM
ANEeKTpoABUraTens unu ero YacTtemn:

Tabn. 8.1: MomeHmbl 3amsixku 6o1mos

HepxaBetowas
M | YTPOMETI TANED | cranu 10
Wny Bbille
Metan | Metan
Tunbi MeTann/ MeTann/ n/ n/
KpenneHus meTann usonsauma | metan | usons
n ums
YcronumBoct
ne q)o;n'n‘aum 60% 33% 70% | 33%
NPOLIEHTLI
Ouam. (L:;: ;; MoMeHTbI 3aTsKku 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 3,56 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

Ha LecTUrpaHHOM rofoBKe BMHTA.

Knacc npoyHOCTM 06bIYHO yKa3biBaeTcs
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8.4 W3MEPEHMUE BEJIM4YUHbI
BO3AYLWIHOIO 3A30PA

Mocne AeMOoHTaXa U MOHTa)a ABuratens
n3MepbTe BO3OYLLUHbIN 3a30p MeXay pOTOPOM U
CTaATOPOM A1 MPOBEPKN KOHLEHTPUYHOCTU
poTopa.

PasHuLa Mexay naMepeHHbIMU BENUYUHAMI
3a3opa B ABYX AMaMeTparibHO NPOTUBOMONOXHbIX
ToYKax JommkHa 6biTb MeHee 10% OT cpeaHero
N3MEPEHHOro 3HaYeHUs.

8.5 3AIACHbIE YACTHU

WEG pekomeHayeT Bcerga MeTb B Hanmyuu

cnegyoLlmne 3anacHsle 4YacTu:

= [lepegHioo 1 3adHI0K0 BTYIKKU (ANs gsuratenemn
C NOALWMWNHNKaMWN Ka4YeHusl);

= Bknagbllwn anga nepegHero n 3agHero
NOALLMMNHUKOB (4N ABUratenen ¢
NOALUMMHUKAMM CKOSBKEHWS);

= [laTymk TemnepaTypbl ANs KaX4oro
NOALLUNMHUKA;

= HarpeBaTenbHbIlA Npnbop;

= PeTp Ana punbTpa (MpU HanMumMm);

3anacHble 4acTu XxpaHuTe B YACTOM, CYXOM U

XOPOLLO NPOBETPMBAEMOM NMOMELLEHUN U, MO

BO3MOXHOCTW, NPY NOCTOSIHHOW TemnepaTtype.

www.weg.net Eg
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9 NMJIAH TEXHUYECKOIO OBCJTYXUBAHUA

MnaH TexHnyeckoro obenyxnBaHus, NpMBeaeHHbl B Tadn. 9.1, HOCUT NULIb CMPaBOYHbIN XapaKTep, Tak Kak
YyacToTa onepauuii, NPOBOAUMBIX B paMKax TEXHUYECKOr0 0OCMYyXMBaHNS, MOXET BapbMpoBaTbCsl B
3aBMCUMOCTM OT YCIOBUIA SKCMyaTaumMm n MecTa YCTaHOBKWU ABUraTens. [ns nonyvyeHus nHcgpopmaumm o
TexobCnyXMBaHNM CBSI3aHHbIX C ABUraTefnieM YCTPOMCTB, Takux kak 6510k mogayn BoAbl Unn cuctema
yNpaBneHusi n 3aLmTbl, CMOTPUTE TaKXKe UX MHCTPYKLUMK MO SKCnyaTaumu.

Tabn. 9.1: [MJIAH TEXHUYECKOIO OBCITIY)KUBAHWA

OBOPYOBAHME

ExxeHene
JNbHO

Exemecs
YHO

PazB3
mecsiua

PazB 6
MecsiLeB

ExxerogH
o

PazB 3
roga

MpumeyaHue

CTATOP

BuayanbHbI OCMOTp cTatopa.

KoHTpornb yncToThl
NOBEPXHOCTEN.

OCMOTp LLUMOHOYHbIX Na30B.

KoHTposnb knemm cratopa.

M3amepeHne conpoTnBneHnst
n3onsaumMm ooMoTKM.

POTOP

KoHTponb 4ncToThl
NnoBEpPXHOCTEN.

BusyanbHbIi ocMOTp.

OcwmoTp Bana (M3HOC, Hanuuve
HaneTa).

noALUNMHUKA

KoHTpornb ypoBHS LLYMOB,
BMOpauumn, pacxoga macna,
yTeyek n TemnepaTtypsil.

KoHTpornb kayecTBa CMa30o4HOro
BelllecTBa.

MpoBepka Bknagbiwa
NoALLMMHMKa U JOPOXKKM Bana
(MOALUMMHUK CKONBbXEHUS).

3ameHa cMa304HOro BellecTBa.

B cooTBeTcTBUM C
MHTEpBasioMm,
yKa3aHHbIM Ha Tabnuyke
XapaKTepuUcTMK
NOALLMUMHYMKE.

TEMNJOOBMEHHUK "BO3AYX-BOOA"

MpoBepka pagmaTopos.

MrneHnyeckasi obpaboTka
paguaTopos.

MpoBepka NPOTEKTOPHbLIX aHOA0B
paguaTtopos (ecnu mme}oTcn)1.

MpoTekTopHblEe aHOAbI
UCMOMb3YHTCS B
paguaTopax,
paboTatolmx Ha
COJEHON Boae.

3ameHa coefmHeHUn (MPoKnagok)
rofioBOK paanaTopoB.

TEMJIOOBMEHHUK "BO3AYX-BO34YX"

Mrnennyeckasi obpaboTka
BEHTUNALMOHHBIX TPYO.

MpoBepka BEHTUNALUM.
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OBOPYOOBAHUE

ExxeHene
JbHO

Exemecsi
YHO

PazB3
mecsiLa

PazB6
MecsileB

ExerogH

PazB3

MNMpumeyaHne

BO3AYLUHbIW(-E) ®UNbTP(-bl)

[MpoBepuTb M 3aMeHUTb, ecnn
Heobxoanmo.

3ALLUTHOE U YMNMPABNAIOLLEE OBOPYONOBAHUE

MpoBepka paboThi.

3anucb 3Ha4YeHun.

[lemMoHTax 1 npoBepka paGoTbl.

NOOKIMIOYEHHNA

[MpoBepka poBHOM YCTaHOBKM.

MpoBepbTe nocne

lMpoBepka kpenneHun.

nepeoun Hegenu
aKkcnnyarauuun.

YKOMMIEKTOBAHHbIW ABUIATENb

MpoBepka ypoBHS LLYMOB U
Bnbpauuu.

X

CnnTb BOAHbIN KOHOEHcaT.

MOBTOPHO 3aKPYTUTb BUHTLI.

BbINOMHUTL MMIrMEHNYECKYIO
00paboTky pacnpenennuTenbHbIX
KOpOOOK.

nOBTOpHO 3aTAHYTb
ANeKTpuyeckme coeguHeHna n
3a3eMieHuns.

X

1. Ecnu eo epemsi aKcrilyamayuu npomeKkmopHbIl aHoO CUSIbHO pxkaseem, Heo6X00UMO yeeruyums 4acmomy e20
ocmompa 055 orpedesieHUs1 CKOPOCMU 06pa3osaHuUsi KOpPOo3uU U paspabomku raHa rno peaynsipHol 3aMmeHe

3Moe0 KOMIoHeHmMa.
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10 HEUCNPABHOCTH, NPUYUHBbI U CINNOCOBbI YCTPAHEHUA

10.1 ABUIATENN

NMPUMEYAHUE

B Tabn. 10.1 npeactaBneH OCHOBHOM NepeYveHb HEUCMPaABHOCTEN, MPUYNH 1 cnocoboB
ycTpaHeHus. [Npu BO3HMKHOBEHMM BOMPOCOB obpaTtuTeck Kk npeacrasmTtento WEG.

Ta6n. 10.1: OcHogHble HeucrnpasHOCMU, NMPUYUHbI U 8EPHbIE CIOCOObLI yCmpaHeHUsi

HEUCITPABHOCTb

BO3MOXHbIE NMPUYUHDbI

YCTPAHEHUE

[OBuratenb He 3anyckKkaeTcs BHe
3aBUCUMOCTHU OT TOrO,
noaKrn4YeH OH K Harpyske unum
HeT.

He meHee aByx BbIBOAOB noaayn
NnUTaHWs pa3opBaHbl, T.e.
HanpspkeHVe Mo HUM He
nepepaeTcs.

MpoBepbTe NaHenb ynpaBneHusl,
BbIBOAb! MOAAYN NMUTAHWS U
Knemmbil.

PoTop 3abnokvnpoBsaH.

Pas6nokupywTte poTop.

MoawmnHuK noBpexaeH.

3ameHuTe NoALWNMHKUK.

Be3 Harpy3ku agBuraTtenb
3anyckKaeTcsd, HO npeKpawaeT
paGOTaTb, Korga ee nogkKn4yaroT.
OueHb MegneHHo 3anyckaeTcda u
He AOCTUraeT HOMUHaNbHOM
CKOpPOCTU BpaLleHus.

Bo Bpems 3anycka BenumunHa
KpYTSILLEro MOMEHTa Harpysku
OYeHb BbICOKasi.

Bo Bpems 3anycka He
NoAKmnyanTe Harpysky K
NPUBOAMMOMY MEXaHU3MYy.

Hanp;m(eHme NMNTaHUA O4YeHb
HU3KOe.

I/Ismepre HanpsXxeHne nntTaHug,
HaCTpOVITe €ro Ha HyXHoe
3Ha4YeHune.

3HaunTenbHoe nageHune
Hanps>XXeHnd B BbiIBOAAX noga4u
NMUTaHUA.

MposepbTe rabapuTbl yCTaHOBKM
(TpaHcdopmaTop, ceveHve
kabernew, npoeepbTe pene,
BbIKNtoYaTeNn 1 T.4.)

HekoTopble cTepxHu poTopa
BbILLMN U3 CTPOS, UMW UX
LieNoCTHOCTL Bbina HapyLueHa.

MpoBepbTe 0GMOTKY poTopa U
YCTpaHUTE HeUCNpPaBHOCTb.

BbiBOA Nopjaum nutaHns
pasopBarcs Bo Bpemsi 3anycka.

[poBepbTe BbIBOALI NOAAYM
NNTaHUA.

Mpu noaknOYeHHOW Harpy3Ke ToK
cTaTopa Konebénercs ¢ 4acToTon,
B ABa pa3a npeBbllaloLen
YacToTy ckonbxeHus. Mpu
3anycke gBuratenb usgaeT
3BEHSALMNN 3BYK.

O6moTKa poTopa noBpexaeHa.

MpoBepbTe 06MOTKY poTopa 1
YCTPaHWUTE HENCTIPABHOCTb.

OuyeHb BbICOKOE 3Ha4YeHue Toka
npu paboTte 6e3 Harpy3Ku.

HanmeeHme NMNTaHUA O4YeHb
BbICOKOE€.

M3amepbTe HanpshkeHne nuTaHns,
HaCTpOWTE ero Ha HyXHoe
3HaveHue.

HekoTopble Y4acCcTKu OOGMOTKM
cTaTopa CUNbHO HarpeBarKTCA.

KopoTkoe 3amblkaHvne mexay
BUTKaMK.

Pa3spblB napannenbHbIX IMHUI
o6moTKM cTaTtopa unu das ero
o6MOTKN.

3aHoBO 0OMOTanTe cTaTop.

HeHaanexalliee coeiMHeHue.

nOBTOpHO BbIMOJIHNTE COeUHEHNE.

HekoTopble y4acTku poTopa
CUNbLHO HarpeBaloTCH.

O6moTka poTopa nospexaeHa.

MounHnTe 06MOTKY poTOpa unu
3aMeHuTE ero.

CTpaHHbIV WWYM BO BpeMsi paboTbl
noa Harpy3Kkom.

MexaHunyeckas HencnpaBHOCTb.

Kak npaBuno, ypoBeHb Luyma
CHWDKAETCH MPU CHWKEHUUN HYacTOTbl
BpaLLeHMs; CM. Takxke: "BbICOKMNE
YPOBHM LLYMOB BO BpeMS
aKkcnnyartaumun 6e3 Harpysku”.
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HEUCIPABHOCTb

BO3MOXHbIE NMPUYUHbDbI

YCTPAHEHUE

CTpaHHbIN WYyM BO BpeMs paboThl
nojA Harpy3Kom.

HeuncnpaBHOCTb B 9N1EKTPUYECKOM
KOHTYpe.

Mocne BbIKNOYeHWs! ABUraTens
wym npekpauaetcs. ObpaTtutech
3a koHcynbTaumen B WEG.

Mpu paboTte noa Harpy3komn
nosiBnseTcs WyM, KOTOPbIA Npu
OTKMHOYEHUUN Harpy3Ku ucuyesaer.

HeucnpasHocTb B kopobke nepeaay
W1 NPMBOAUMOM MeXaHU3Mme.

[MpoBepbTe MexaHn4eckuin NpmBeoa,
NOAKIMIOYEHNE Harpy3kn 1 POBHOCTb
€ro yCTaHOBKMW.

HewucnpaBHocTb 3y6uaTon
nepepauu.

BblpoBHsaTE NogkntoyeHme.

OcHoBaHue TpebyeT
BbIPaBHVBaHUS/HUBENNPOBAHUSI.

BbipaBHuBavTe/BbINONHANTE
HVMBENMpoBaHWe NPUBOAMMOrO
MexaHu3ma.

HeHagnexalyas 6anaHcupoBka
KOMMOHEHTOB UM NpMBOANMOrO
MexaHu3ma.

MoBTOPHO BbLINOMHUTE
6anaHcupoBky.

HeHapnexallee noaxnoyeHue.

MoynHuTe nnn sameHnTe MydTy
MOAKMIOYEHNS.

HenpaBVlanoe HanpasneHue
BpalwleHuna gsuratend.

MHBepTUpyinTE coeamHeHust obemx

das.

O6MoTKa cTaTopa CUIbHO
HarpeBaeTcsi BO BpeMsl paboTbl
nop Harpy3kom

BeHTURSATOpPLI KPYTATCS B
NPOTUBOMOMOXHOM HanpaBneHuun.

McnpaBsbTe HanpasneHue
BpaLLEeHNs BEHTUNATOPOB.

HepocTtaTouHoe oxnaxaeHve ns-3a
3arpsisHeHMs BO3QyxoBoaa.

OuucTtute Tpybonposoa, yepes
KOTOpbIV NPOXOANUT NOTOK BO3AyXa,
OT IPsA3M 1 NOCTOPOHHMX MPUMECEN.

Meperpyska.

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

MoBbILLEHHOE KONUYECTBO MOMbITOK
3anycka unu Crimkom BbICOKUI
0CEBON MOMEHT nHepuun.

CHU3bTE KONMYECTBO MOMbITOK
3anycka.

CnuLLKOM BbICOKOE HanpsikeHue,
YTO NPMBOANT K OYEHb BbICOKUM
noTepsiM B CEPAEYHUKE.

Henb3sa ponyckatb, 4TOObI
HanpsbkeHue npesbiwano 110%
HOMWHANbHOrO 3HAYEHUs1, eCrnu
MHOE He yKa3aHo Ha
NOeHTUUKALMOHHON Tabnnyke.

Cnuwkom Hu3koe HanpsxeHue, 4To
npmMBOAUT K CITULLKOM BbICOKOMY
3Ha4YeHUIo ToKa.

MpoBepbTe HanpsbkeHWe NUTaHUS 1
BENWYMHY NafeHUsl HanpshkeHns B
nsurarene.

Pa3pblB 04HOroO 13 BLIBOAOB
nogayn nuTaHus unu gasbl
obMOoTKN.

M3mepbTe TOK BO Bcex hasax u, B
crny4ae HeobxoanmMocTy,
yCTpaHWUTE HENCMPABHOCTb.

PoTtop uapanaet cTaTop.

[MpoBepbTe BO3AYLLHbIV 3a30p,
yCnoBwusi akcnnyaTaumu (Bubpaumu
W T.0.), COCTOSIHME MOALLNMHUKOB.

Ycnosus akcnnyatauum He
COOTBETCTBYIOT CBEAEHUSAM,
yKa3aHHbIM Ha
NOEHTUUKALMOHHON Tabnnyke.

Cospaiite n nogaepxuBanTe
YCIOBMS SKCNyaTaumm,
COOTBETCTBYIOLLME AAHHBIM
NOEHTUPUKALMOHHON Tabnnyky,
UINWN CHN3bTE HarpyskKy.
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HEUCNPABHOCTb

BO3MOXHbIE NMPUYUHDbI

YCTPAHEHUE

O6MoTKa cTaTopa CUIbHO
HarpeBaeTcsi BO BpeMsi paboTbl
nop Harpy3sKom

OTcyTCcTBME paBHOBECUS NpU
nuTaHun (NeperopesLLMn
npefoxpaHuTenb, HenpasubHOe
ynpasneHue).

MpoBepbTe, ypaBHOBELLEHbI NN
HanpskeHnst Unu paboTaeT nu
ABuraTesnb TONMbKO Ha ABYX (hasax,
N YCTPaHWTE BbISIBNIEHHYHO
Henonagaky.

IpsisHast obMoTKa.

BeHTUnsALMOHHbIE TPYGhbI
3aKyMNopeHbI.

QuuctuTe.

[psi3HbIN BO3AYLIHBIN PUABTP.

Ouunctute PUnbTPYIOLWNA SNEMEHT.

HanpasneHue BpalleHus He
COOTBETCTBYET UcCnosibayemomy
BEHTUNATOPY.

OcMoTpuTE BEHTUNATOP U
CKOPPEKTUPYIATE €ero Takum
06pasom, 4To6bI OH
COOTBETCTBOBAI HaNpaBneHuo
BpaLLleHus aBuraTens.

Bbicokue ypoBHM LLYMOB BO BpeMmsi
3kcnnyarauumu 6e3 HarpysKu.

PasbanaHcupoBka.

Bo BpeMsA CHUXXeHUA CKOPOCTU
BpalleHua asuratend nocne
OTKINOYEeHUA HanpsaXXeHnq WyMbl He
ncyesatroT.

MoBTOPHO BbINOMHUTE
GanaHcMpoBKYy.

Pa3pkiB ogHol 13 a3z obMoTkK
cratopa.

i3amepbTe TOK Ha BXogax Bcex
coeAnHUTENbHbIX kKabenen.

KpenexHble BUHTbI OTKPYYEHbI.

3aprTI/ITe N 3aTAHUTE BUHTDI.

PesynbTaT 6anaHcupoBku poTopa
yXyALlaeTcsi Nocrie MOHTaxa
NOAKMOYEHNS.

BbinonHute 6anchprBKy
NOoAKN04YeHNS.

OcHoBaHve pe3oHUpyeT.

OTtperynupyinTe dyHAaMEHT.

Kopnyc asuratensi
JedopmMmpoBaH.

MpoBepbTe, HACKONBLKO POBHbLIM
ABNSIETCS €ro OCHOBaHMe.

Ban nckpueneH.

Ban moxeT 6bITb AEehOpMMpPOBaH.

MpoBepbTe pesynbTart
GanaHcMpoBKM PoTopa U CTeneHb
3KCLIEHTPUYHOCTMU.

BosayLwiHbI 3a30p He BO Bcex
TOYKaxX OANHAKOB.

MpoBepbTe Ban Ha npeameT
M3rmnboB unu n3Hoca oOGMOTKM.
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NMPUMEYAHUE

B Tabn. 10.2 npeacraeneHbl Hanbonee pacnpocTpaHeHHbIE HEUCMPABHOCTM NOALWMMHUKOB. 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/Ype3amepHble
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 cep.

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

KoHCTpyKUuMs 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
npou3soguTenem (B 3aBUCMMOCTM OT TOFO, KaKOe U3 3TUX ABYX COObITUI HACTYMUT NEPBbLIM).

[aHHasa rapaHTus He pacnpocTpaHaeTcs Ha n3genus, yuepod KoTopbiM Obin MPUYMHEH B pe3yrnbTaTe
HeHagnexaLlen akcnnyarauum nnm HebpexHoro obpatleHus (BkntoYas, Ho He OrpaHNYMBasiCb,
HeHagnexallee TexHmdeckoe 00Cny>XnuBaHue, cry4yanHble NONIOMKWU, HEHaAMNEXaLLyt0 YCTaHOBKY,
MoauduKaumn, HenpaBUbHYO PErynMpoBKY U HEHaANeXallmMin pEMOHT, a TakKe MHble Henonaaku,
CBSI3aHHbIE C HeHaanexallen aKcnnyartaumen).

WEG He HeceT OTBETCTBEHHOCTM 3a pacxOfbl, CBA3AHHbIE C YCTAHOBKOW, AEMOHTAXXOM U3aennsa Ha oobekTe
NoKynaTerns, 3a pacxofbl, ABMASOLWMNECS CEACTBMEM BbllLEYKa3aHHbIX onepaLymi, Takme kak (oMHaHCOBbIV
yuiep0, a Takke 3a pacxobl Ha TPAHCMOPTUPOBKY M3OENMS, NPOe3 U NPOXUBAHWE TEXHUYECKOTO
crneynanucTa (B TOM crnyvae, ecnm ero ycrnyrm npegocTaBnisitoTCA B COOTBETCTBUM C 3aNpOCOM 3aKas4yumka).
PeMOHT u/unu 3ameHa getanew nnm KOMMNOHEHTOB, BbiNonHseMble B MacTepcknx WEG B TeveHue
rapaHTUMHOro nepuoaa, He NPUBOASAT K YBENUUEHUIO CpoKa AeNCTBUS NepBOHaYansHOW rapaHTuum, ecnm
WMHOE He yKka3aHO B NUCbMeHHoW bopme komnaHnen WEG.

HacTtoslLme ycnoBsusi oTHOCATCA K eAMHOW rapaHTuu, npegoctasnaemon WEG Ha faHHoe nsgenwve, u
3aMeHSII0T BCE MHbIE rapaHTuu, NPsSMble UMW KOCBEHHbIE, NPeoCTaBNeHHbIe B MMCbMEHHOW UMK YCTHOM
dopme.

WEG He npegoctaBnsieT KOCBEHHbIX rapaHTUiA Ha usgenus, haktuyeckas cepa NpMMEHEHU1 KOTOPbIX
oTnMyaeTca oT cepbl MPUMMEHEHMS, yKa3aHHOW NPON3BOAUTENIEM.

PaboTHWMKK, areHTbl, pacnpoCcTPaHUTENN, TEXHUYECKME CneuuanucTbl nnn niobble gpyrue nuua He
obnagatT NONHOMOYNSIMU NPpegocTaBneHns rapaHtum ot umeHn WEG u He MoryT npMHumaTth Ha cebs
Kakne-nmbo oba3aTenbCTBa, Kacarlmecs NpoayKToB KOMMaHUK.

B Tom cnyyae, ecnu Takoe cobbiTne npounsoLuno 6e3 npegeaputensHoro paspelueHms WEG, rapaHTus
aHHYNMpYyeTCst aBTOMATUYECKN.

NONOXEHME O OTBETCTBEHHOCTH

B cOOTBETCTBMM C MNONOXEHMAMM NPeabIAYLLEro MyHKTa HACTOALLEro AOKyMeHTa "YCcnoBsusi npegocTaBneHns
rapaHTUMHOrO 06CNYXXMBaHUS Ha TEXHNYECKU-CrIoXHble ToBapbl”, WEG He npuHuMaeT Ha cebs kaknx-nmbo
0053aTENbCTB M HE HECET OTBETCTBEHHOCTM Nepes NokynaTtenem 3a nocneactans U pacxoapl (6es
OrpaHuYeHunn), CBA3aHHbIE C OMMAaTOW YCNyr TEXHUYECKUX CNELManmCcToB, BO3HUKLINE B pe3ynbTaTte
aHHYNMPOBaHMWS OMUCAHHOM B HACTOSLLEM JOKYMEHTE rapaHTuu.

Kpome Toro, nokynaTenb cornaceH BO3MeCTUTb NPUYNHEHHBIE KOMMaHUM YObITKM UNW HE NodaBaTtb NPOTUB
Hee cyaebHbIX NckoB (ywepOb, He CBA3aHHbIM C pacXxO4amMu Ha 3aMeHy UMM PEMOHT HEUCTPaBHOIO N34enus B
COOTBETCTBMU C BblLLEYKA3aHHBbIMY NMONOXEHUAMN HACTOALWMX "YCrOBUIA NPeAOCTaBNEHNS rapaHTUHOIO
obcnyxmBaHUA Ha TEXHUYECKN-CMNOXHbIE TOBaphbI") B TOM criyvae, eCriv OHU 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.
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