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Bctynnenune

1 BcTtynneHue

YBa)kaeMble 3aKa34umKu, gambl 1 rocnoaa!

Mbl pagbl, 4To Baw Bbibop caenaH B nmonb3y obopynoBaHus Hawen cupmebl. Bbl npruobpenu
nspgenve, Kotopoe ObIIO M3rOTOBMEHO HAa COBPEMEHHOM YPOBHE TEXHUKU W TeXHONOruu.
BHMMaTeNbHO NPOUTUTE AaHHYHO MHCTPYKLMIO MO 3KCMAyaTaLMmn U TEXHUYECKOMY 06Cny>KMBaHWIO
neped nepebiM BBOOAOM B 3KCMnyaTauuio. Tonbko Takum 06pa3oM BO3MOXHO obecrneynTb
6e30MacHyI0 1 IKOHOMUYHYIO paboTy obopyaoBaHuS.

[aHHas gokyMeHTaumMs cogep>Xut Bce Heobxogoumble AaHHble 06 n3genuu, obecnevmsatoLLme ero
aheKTMBHOE MCMONb30BaHWe Mo HasHadeHuto. Kpome Toro, Bbl HapeTe 34ecb UHGopmaumio,
MO3BONSIOLYIO BOBPEMS Pacno3HaTb OMACHOCTW, CHU3UTb Pacxodbl Ha PEMOHT W MpoCToM,
MOBBICUTb CPOK CIY>K6bI M HAAEXKHOCTb paboTbl M3genus.

Mepen Hayanom paboT nognexkaT BbIMOMHEHWIO MPUHLMNUANBHO BCe TpPeBoBaHUSI TEXHUKU
6e30MacHOCTM W yKasaHUs M3roToBMTENs.  HacTosiwas WMHCTPYKUMs Mo 3KCnyatauuum U
TEXHUYECKOMY OBCAY>KMBAHMIO Yray6nseT w/Mnu [OMOMHSET CyLiecTBYIOLLME HALUMOHANbHbIE
MPeAnucaHns No oxpaHe TpyAa M TexHUKe 6e30macHOCTU. 3Ta WMHCTPYKUMS Bceraa AomKHA
HaXOAMTLCS HAa MecTe 3KCMNyaTauum n3genus u 6biTb [OCTYMHA MepPCoHany.

MHCprKLI,Mﬂ pasfneneHa Ha rnasbl. Ka>kgasa rnaBa MMeeT 3arofIoBOK, NMO3BONSOLLNNA onpenennTb,
4YTO OMMCbIBAETCS B 3TOW rnase.

[NaBbl C YMCIOBOV HyMepauwWel COOTBETCTBYIOT CTaHOAPTHbIM rMnaBam AN KaXX[oro vgenus.
B Hux npuBepeHa nogpobHas nHpopmauus 06 nsgenuu.

Inasbl C aJ'ICbaBVITHOVI Hymepaumelh nobaBneHbl ONsS KaXXQoro KOHKPETHOro 3akKa34uka. B Hux
npmneBoounTCA VIH(*)OpMaLlVIﬂ (0] Bbl6paHHbIX Bamu NpUHaONe>XXHoCTAaX, cneunasnibHbIX NOKPbITUAX,
CXeMbl COeAMHEHWNN, 3asiBJIEHME O COOTBETCTBUU CTaHOapTaMm U T. n.

OrnasneHune CNy>KMT OQHOBPEMEHHO U Kak KpaTkas CrpaBkKa, T. K. B HeM MpyBeA,eHbl BCe OCHOBHbIE
pasfenbl C 3aronoBkaMu. 3arofloBKM KaxkAoro pasgenia Bbl HaiioeTe BO BHeLUHel KOMoHKe,
6naropaps Yemy Bbl He TepsieTe 0630pa Aake Npu 6bICTPOM NEPENTNCTbIBAHUN.

Ocob0 BbigeneHbl BCe BaKHble WHCTPYKUWMM WM yKa3aHUs MO TexHWKe 6e30macHOCTU. TouHble
AaHHble 0 CTPOEHMWN 3TMX TeKCTOB Bbl HangeTe B rnase 2 «TexHuka 6e30MacHOCTM».

Becb nepcoHan, koTopbii paboTaeT Ha o6opynoBaHMM WMAM € HUM, [OOMDKEH UWMeTb
COOTBETCTBYIOLLYIO KBanUdUKaLmio, Hanpumep, anekTpuyeckne paboTbl pa3peLlaeTcs BbINONHATb
TONIbKO KBanUMULUMPOBAHHBIM CreumanucTam-3nekTpvkaMm. Becb nepcoHan [pofkeH ObiTb
COBEPLUEHHONETHNM.

O6cny>KMBaOLLMIA NepcoHan AoJKeH Tak)Ke AONOMHMUTENbHO cobntofaTh OeNCTBYOLWNE MECTHbIE
npasunna no TexHvke 6€30MacHOCTM M NPefoTBPALLEHNIO HECHACTHBIX CIyYaes.

Heobxogumo y6eouTbcsi B TOM, YTO MEPCOHAn MpoYesl WM MOHSAN OAHHYK WMHCTPYKLUMUIO MO
aKcnyaTauum M TexHUYeckoMmy o6CNy>XKMBaHWIO; NpU HeobxoAMMOCTH, cnedyeT 3akasaTb Y
M3roToBUTENS OAHHYIO MHCTPYKLMIO Ha TpebyemMoM s3bike.

Micnonb3yembie WMAMOCTPALMM — 3TO BbIMBILLIIEHHBIE W OPUTMHANbHbIE YEpTeXW u3genuin. He
BO3MOXHO MHa4e Mpu TaKOM MHOr006pasuy HalumMx W3LEenuin M TaKOM KOJIMYECTBE PasSIMUHbIX
pa3MepoB, CBA3aHHOM C MOAY/bHON CUCTEMOW. TOUHbIE UNTIOCTPALMUK U pa3Mepbl NPUBELEHb! HA
pasMepHOM HepTexke, MHCTPYKLMM MO MNaHNPOBaHMIO 1/MAN MOHTaXKHOM CxeMe.

ABTOpCKOE MpaBo Mo HacTosLen VIHCTPYKLUMM NO 3KCNyaTauun 1 TeXHUHECKOMY 00CNy>KUBaHWIO
COXpaHATCA 3a u3rotoButenem. Hactoawas MHCTPYKUMS MO 3KcnayaTauum u TeXHUYECKOMY
0b6CNy>XKMBaHWIO  MpeAHa3Ha4YeHa [N MOHTaXXHMKOB W nepcoHana, paboTawowero u
OCYLLECTBISIOLLEro TexHuyeckoe ob6cCnyxXuBaHve o6opynoBaHus. WHCTPYKUMSt  COREPXUT
NpeAnncaHns U UNNIOCTPaLMN TEXHUYECKOTO XapakTepa, KOTOpble He pa3peLuaeTcs MOMHOCTbIO
WNU  YaCTUYHO Pa3MHOXaTb, PacnpoCTPaHATb WU ucnonb3oBaTb 6e3 paspelleHuns [ns
KOHKYPEHTHbIX Lief1lei nmn coobLuatb TpeTbMM NnLaM.

lpeducnoBue

CmpoeHue daHHou
UHCmpykyuu

Keanugukayus
nepcoHana

Unnrocmpayuu

ABmopckoe npaso
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BcTynneHnune

Ucnonb3yemsbie
CoKpawjeHuUsi u mepmuHsbl

B paHHOW MHCTPYKUMM MO 3KCMNyaTauuum U TEXHUYECKOMY OO6CIY>KMBAHWUIO WCMONb3YHOTCS
pa3finyHble COKpPALLEHWs U TepMUHbI. B Tabn. 1 npuBeneHbl BCe COKpalleHWs, B Tabn. 2 - Bce
crneumnanbHble TEPMUHBI.

CokpauieHus MosicHeHue
npu6n. npubnn3nTensHo
T.e. TO ecTb
MMH. MWHUMYM, HE MeHee
Makc. MaKcuMmyM, He bonee
MT. 0. 1 TaK pganee
cm. cMoTpH

Ta6n 1-1: CokpalieHus

MosicHeHne

Cyxoi xopn,

M3penue paboTaeT C MOSTHOM YacTOTON BPALLEHWS, HO OTCYTCTBYET
nopasaemas cpefa. Cnepyet n3beraTb BOSHUKHOBEHUS CYXOro XOAa,
NPV N3BECTHbIX 06CTOSTENBCTBAX BOJIXKHO ObITb YCTAHOBIIEHO
npefoxXpaHuTeNibHoe YCTPONCTBO!

Tun MoHTaXxa
«MOKPbIi1»

Mpun 3TOM TUMNe MOHTaXa U3fenve Norpy>KaeTcs B NogaBaemMyto cpeqy.
OHO MOMHOCTBIO OKPY>KEeHO NOJAaBaeMON Cpefon. YUnTbiBanTe AaHHble
0 MaKCMMasnbHOW rnybuHe norpy>xxeHa U MMHUManbHOM MOKPbITUKM BOg0N!

Tun MoHTaXxa
«CYXOWU»

Mpwv 3TOM TWMe MOHTaX<a U34eNne yCTaHABNMBAETCS B CYXOM BUAE,
T. €. NofjaBaemMas cpefa NOABOAMTCS U OTBOQMTCS Yepe3 CUCTEMY
TpybonpoBonoB. M3oenue He norpy>xaeTcs B nogaBaemyto cpeqy.
YUUTbIBANTE, Y4TO MOBEPXHOCTU M3AENNS MOTYT MMETb OYEHb
BbICOKY'O TemnepaTypy!

Tun MOHTaXa

anI 3TOM TUNE MOHTAXXa n3fgenne oCHallaeTca OI'IOpHOIZ naton. OHO MoXXeT
NMPUMEHATBLCA U 3KCMJTYaTUPOBATbCA B ntobom mecTe. YunTbiBante OaHHble

HHBIV peXKum)

«nepeHoc- 0 MaKCMMasbHOW rnybuHe norpy>xxeHa U MMHUManbHOM MOKPbITUKX BOLON,
HOMN» a TaKk>xe TOT hakT, YTO MOBEPXHOCTU U3L,ENNA UMEIOT O4EHb BbICOKYHO
Temnepatypy!
Pexxum o
Mop HOMWHaNbHOW Harpy3Ke [oOCTUraeTcs MOCTOSAHHAs TemnepaTypa,
aKcnnyaTaumm N
«S1» KOTOpas gaxke Npu onuTenpHon pabote 6onblue He pacTeT. ObopynoBaHue
(I ey MoxkeT paboTaTb 6€30CTaHOBOYHO MO, HOMUHANBHON Harpy3Kom, Mpu 3Tom
He MpeBbILIAeTCs AONycTMMan TemnepaTypa.
pexum)
Hebonblwas gnutenbHocTb paboTbl NOH HOMUHANBHOW HArpy3KoM no
Pexxum CpaBHeHMIO C nocnegytoLLen nayson. Makc. AnuTenbHoCTb paboTbl
aKcnayaTauMm | yKasblBaeTCs B MUHYTaX, Hanpumep, S2-15. B Te4eHmne 3TOro BpemMeHu
«S2» obopynoBaHne MoxXKeT paboTaTb NO[ HOMUHANBHOW HAarpy3Kou, Npy 3TOM He
(kpaTkoBpeme | npesbilaeTca gonycTumas Temnepatypa. Maysa gomkHa NpogomKaThes 40

Tex nop, noka Temnepartypa obopynosaHusa He byoeT oTnmMyaThbes oT
TeMnepaTypbl OXNaXkaatoLwen >XnaKocTu He 6onblue Yyem Ha 2K.

«Yaskalo-
LU PEXUM

«YaBKatoLuit» pexxnm aHanormyeH cyxomy xony. Miagenuve pabotaet
C NOJIHOM YaCTOTON BpaLLlleHWs, HO NOAAEeTCs NULb HebonbLIoN 06beM
cpenbl. «4aBKaloLMit» peXKuM BO3MOXKEH TOJNIbKO A1l HEKOTOPbIX
TUNOB, CM. rNaBy «OnucaHue U3penus».

Tabn 1-2: TepMuHbI
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BcTtynnexwne

YcTpoicTBO
3aWmUTbI OT
cyxoro xoga

YCTpOVICTBO 3alWKNTbl OT CyXOro xoga AoJ/I>KHO Bbi3blBaTb aBTOMAaTU4eECKOE
OTKNKOYEHNE n3genua, ecnm OOCTUrHyTo MMHMUMasnibHOE NOKpPbITUE U3aenuAd
BOLOM. ITO foCTUraeTcs nyTemM yCTaHOBKW NOMSIaBKOBOTrO BbIKNKOYaTeNA.

YcTpoicTBO
ynpaBneHus
ypoBHEM

YCTPOMCTBO yNpaBfieHUs yPOBHEM LOMMKHO aBTOMATUYECKM BKIOYATb U
BbIKJTHOHaTb U34eNMe NPU PasfMyHbIX YPOBHSIX 3aM0NHeHNs. ITO
LOCTUrAaeTCs NyTeM YCTaHOBKM OQHOTO UMW OBYX MOMIaBKOBbIX
BbIK/ItOUaTENEN.

Ta6n 1-2: TepMuHbI

WILO EMU GmbH
Heimgartenstr. 1
DE - 95030 Hof

Tenecdon:  +49 9281 974-0

dakc: +49 9281 96528
WHTepHeT: www.wiloemu.com
E-mail: info@wiloemu.de

M3rotosutenb COXpaHAaeT 3a cobon Bce npaBa Ha BHeCeHne TeXHUYeCKnX N3MEHeHUN B YCTaHOBKU

M/VIJ'WI KOHCTPYKTUBHbIE OeTann.

DOeiicTBue HacTosien MHCTPYKUMM MO 3KCNMyaTauuu U TeXHUYECKOMY
0o6GCNY>XMBaHUIO PpacnpocTpaHseTcss Ha WU3pAenue, YyKasaHHoe Ha
TUTYNBHOM NUCTe.

Adpec uszomoBumers

lpaBo Ha BHeceHue
usmeHeHul
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TexHuKa 6e30nacHOCTU

2 TexHuKa 6e30nacHoOCTM

B 3Toit rnaBe npuBepeHbl Bce 06LLeAeNCTBYOLME YKa3aHUs MO TexHWKe 6e30MacHOCTU U
TEXHUYECKME MHCTPYKUMU. Kpome TOro, B KaxkAoW rnasBe NpuBOAsiTcs ocobble ykasaHus no
TexHUKe 6e30MacHOCTU M TeXHUYECKME WHCTPYKUMU. Bo Bpems pasnuuyHbix cTaguii paboTbi
nsgenus (MOHTaX, 3KCMyaTauus, TexXHUYeckoe OBCNyXKWBaHWE, TPAHCMOPTUPOBKA M T. n.)
Heobxooumo cTporo cobnofaTtb BCe YKasaHMS M MHCTpPyKuuw. [lonb3oBaTtenb HeceT
OTBETCTBEHHOCTb 3a TO, 4TOObI BECb NEPCOHAN UCMOMHAN 3TV YKa3aHUS U UHCTPYKLMUK.

B 3TOM MHCTPYKUMM MO 3KCMIyaTauMu 1 TeXHWYECKOMY OOGCMYXMBAHWIO WCMONb3YTCS  MHCMpPYKYUU U YKA3aHUS
VHCTPYKUMM W yKa3aHWsi MO TexHuke GE30MACHOCTM ANS MPEHOTBPALLEHNS TPaBM JMO[CN N o oy o

MaTepuanbHoro yuiep6a. 11 0AHO3HA4YHOrO WX BbIAENEHNS B TEKCTE, MHCTPYKLMU U YKa3aHus no

TexHuKe 6e30MaCHOCTU Pa3IMHalOTCS CleayoLMM 06pasom: besonacHocmu

MHCTpyKuUmMA nevaTtaeTcs ¢ OTCTynom oT Kpas 10 MM, € pasmepom XupHoro wpudTa 10 nyHKToB.  MHCMpykyus
MHCTpYKUMK copep>XaT TeKCT, KOTOPbI yKasblBaeT Ha nNpeAwecTByOWNA TeKCT  unu
onpepfeneHHble pa3genb! rMasbl UK BblOenseT KpaTkne MHCTPYKUmK. MNprumep:

ins B3pbiBo3awwmiLeHHOro o6opynoBaHus cobniofaiTe Takxxe UHgop-
Mauuio, NPUBEAEHHYIO B rNMaBe «Bbi3pbiBo3alyMTa No cTaHAAPTY ...»!

YKazaHus no TexHuke 6€30MacHOCTM NevaTanTcs € OTCTYNOM OT Kpasi 5 MM, C pa3MepOM XXUPHOTO  Yka3aHus no mexHuke
wpundTa 12 NyHKTOB. YKasaHWs B TOMbKO OTHOLLUEHWM MaTepuanbHoro yuiepba neyatarorcs  GeszondcHocmu
LWPUGTOM Ceporo UBeTa. YKa3aHus B OTHOLLEHWM TPaBM JIOAEN MedaTalTes WpUGTOM YepHoro

LBeTa ¥ BCerga CBsi3aHbl C CMMBOSIOM OMACHOCTW. B kayecTBe mpenynpeXkpaalLlmx CUMBOMOB

MCMOJIb3YHOTCSA CMMBOJIbI ONACHOCTK, 3aMpeLLatoLLe U NpeanucbiBatoLwne cumeonbl. Mpumep:

Mpepnucobisa-

CumBon 3anpeLuaromm oM CUMBOT,
CumBon petuaiow Lu
0OMacHocTH, cumBOI, Hanpumep,
onacHocTu:
Obuas Hanpumep, Hanpumep, «Hocntb
«IdneKTpuyec- «Bxop CpencTBa UH-
OMacHoCTb . .
KU TOK» 3anpeLuen!» OVBMAYaNbHON
3aWmnTbI!»

Mcnonb3yemble  NUKTOrpammbl  COOTBETCTBYIOT — OOLiedencTBYOWMM  CTaHgapTam U
npepnucadusam, Hanpumep, DIN, ANSI.

Kaxxpgoe YKa3aHue no TexHuke 6€30MacHOCTM Ha4YMHAeTCs C OOHOro U3 cnefyrowmx CUrHanbHbIX

CnoB:
CurHanbHoe
3Ha4veHue
cnoBo
OnacHo [PO3MT ONAcHOCTb TSXKENEeNLWNX TPaBM UM Oaxke CMepTeNbHOro ncxopal
OcTOpO>XXHO [pO3nUT ONacHOCTb TSXKenenwmx Tpasm niogen!
BHuMaHue [po3MT onacHOCTb TpaBm ntogen!
BHuMaHue
[pPO3MT ONacHOCTb CEPbe3HOro MaTepuanbHoro ywepba, He UCKNOYEHO
(yxasauue 6e3
nosiHoe paspylueHue!
cMmBoOna)

Ta6n 2-1: CurHanbHble CNOBA U UX 3Ha4YeHue
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TexHMKa 6e30MacHOCTMU

YKa3zaHusi No TexHuke 6e30nacHOCTN HAYMHAKOTCS C CUTHAMbHOTO C/I0BA U YNOMUHAHUA OMAaCHOCTH,
3aTeM YKasblBalOTCA UCTOYHUK OMNACHOCTU U BO3MOXKHble nocnencTesud, nocne 4ero cnegyroTt
YKa3aHua no npefoTspaLleHnto onacHOCTw.

MNpumep:
OcTtopoxxHo! Bpawatowmecs getanu!
Bpawawowumcs paboumm konecom moryT ObITb cpaaBneHbl U

oTpe3aHbl KOHeYHOCTU. OTKNIOYUTb 060pyA0BaHME M [OXXAATLCSA
€ro NosiIHoM OCTaHOBKM.

HPUMEHeHHbIe Hawa npogykums cooTBeTcTBYeT TpeboBaHUAM
HopmamuBHble akmbl U - PasnnyHbIX HOPMATMBHBIX akToBs EC,
cumson CE - PasuYHbIX TAPMOHM3NPOBAHHbIX CTAHOAPTOB,

- W PasnnYHbIX HAUMOHAJIbHbIX CTaHOAPTOB.

ToyHas uHgopmaums 06 MCNONb30BaHHbIX HOPMATUBHbLIX aKTax W CTaHOapTax npuBedeHa B
3aaBneHun o cooTBeTcTBUM cTaHgapTam EC. OHO BbijaeTcs COrnacHo HOpMaTMBHbLIM akTam EC 98/
37/EG, npunoxxeHue Il A.

Kpome Toro, npu akcnnyaTauum, MOHTaXke U AeMOHTaXke M3Aenns ONoNHNUTENbHO — Kak OCHOBY -
TpebyeTcs cobniogaTb pasnuyHble HaUMOHamnbHble NpeanucaHus. 3To MoryT ObiTb, Hampumep,
npasuna TexHukn 6eszonacHocTu, npegnucadng Coto3a HeMeLKMX 31ekTpoTexHnkos VDE, 3akoH o
6e3onacHocT 060pyAOBaHNSA U T. M.

Cumeon CE HaxoguTcs Ha 3aBOoACKOM Tabnuuke vnv B HENocpeacTBeHHOM 6nM30CTM OT Hee.
3aBopgckas Tabnmyka pacnonoxeHa Ha Kopryce ABuraTens unu Ha pame.

Obuwue npasuna - He ponyckaeTcs paboTa B 0QMHOUKY NMPY MOHTAXe Y eMOHTaXe U3 enus.

mexHuku 6ezonacHocmu - Bce paboTbl (MOHTaX, LEMOHTAX, TEXHUYECKOE 06CY>XKMBaHWE, UHCTANNAUMA) paspeLuaeTtcs
BbIMONMHATL TONMbKO MpW  OTKMOYeHHOM obopypoBaHun. M3penue [QOMKHO  6biTb
OTCOEOUHEHO OT 3MeKTPUYECKOA CeTM WM MpenoXpaHeHo OT MOBTOPHOrO BKIOYeHWs. Bce
BPALLAIOLLMECS YACTW [OJIKHbI HAXOAUTLCS B HEMOABMXHOM COCTOSIHUM.

- OnepaTop [AoOMKeH He3amednuTenbHO coobwatb o0 060N  HEUCnpaBHOCTU UMK
HenpaBunbHOM paboTe cTapLUeMy OTBETCTBEHHOMY NMLY.

- [pv NOSIBNEHWM HEUCNpaBHOCTEN, CHUXKatoWwmx 6e3onacHocTb paboTbl, onepaTop ob6s3aH
HEMeAJIEHHO BbIKNIIOUMTb 060pynoBaHMe. K TaKUM HEMCMPABHOCTSIM OTHOCSATCS:
- OTKa3 NpeQoXpaHNTENbHbBIX N/MIN KOHTPOJbHBIX YCTPOCTE
- MoBpe>kaeHWe BaXKHbIX AeTanei
- MoBpe>kaeHWe 3MNeKTPUHeCKUX YCTPOMCTB, MPOBOAOB U U3ONSILMUK.

- WHCTPYMeHTbl M MpoyYasi OCHAcTKa HOJKHbI XPaHUTbCS B OTBEOEHHbIX MecTaX, 4TOObl
obecneumBaTb HagexxHyt 1 6e3onacHyto pabory.

- |-|pl/l pa60Tax B 3aKpbITbIX MNOMeELLEHNAX Heobxogumo obecneynTb [OCTAaTOYHYHO
BEHTUNALUIO.

- Mpwv npoBedeHNN cBapouHbix paboT u/mnn paboT ¢ anekTpoobopydoBaHMeM Heo6X0AMMO
y6enunTbcs B OTCYTCTBMM ONACHOCTM B3pbiBa.

- [JonyckaeTcs WCMoSib30BaHWE TOMbKO [[OMNYLEHHbIX W MPOBEPEHHbIX OMLMANBHBIMK
cny>6amMu TakenaxxHbIX U CTPOMOBOYHbIX CPEACTB.

- TakenaxkHble cpencTBa AOMKHbI NOABMPaTbCS B COOTBETCTBUM C KOHKPETHBIMU YCNOBUSMU
(moropa, rpysosauensbl, rpy3s u T.4.). ECM nocne MCMNONb30BaHUS OHU HE CHAMAKOTCS C
060pyA0BaHMs, UX HYXXHO OTYeT/IMBO 00603HaYMTb Kak TakenaxK. TakenaxkHble CPencTBa
nopJsieXkaT B ganbHenem 6epe>xHoMy XpaHeHuto.

- MNopBu>KHble BCMOMOraTesibHble NOAbEMHblE cpencTtea cnegyeTt MCNosib30BaTb Tak, 4TObbI
obecneumBanacbh nx YCTOVI“IMBOCTb BO BpeMsa aKcnnyaTauunu.

- Tpu Nonb30BaHUM NepPenBUXKHBIMU TPY30MOLbEMHbLIMY CPEACTBAMM Af1S HE HAMPaBIsSeMbIX
rpy30B cfieqyeT MpUHATH Mepbl MO NPefoTBPALLEHUIO WX OMPOKUAbIBAHUS, CMELLEHWUS,
COCKasb3bIBaHMSA U T.M.
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- CnepyeT NpWHsTbL Mepbl, MPeAOTBPALLAIOLLME HAXOXKAEHWE NIOAEN NOA, BUCSLLMMU TPY3aMU.
Kpome ToOro, 3ampelyaeTtcs nmepemellatb BUCSLLME TPy3bl Haf pabounmm mecTamu, rhe
HaxoOsaTCs NoAM.

- Mpy Mcnonb30BaHUM MNepenBUXKHbIX TPY30MOABEMHbIX CPedcTB, NpU Heob6XoAMMOCTU
(Hanpumep, npu orpaHuyeHHoM 0630pe), criefyeT NpuBMeYb elle OOHOTO YenoBeka Anst
MOAaYN KOOPAVHUPYIOLLMX KOMaHA,

- logHWmaembll Tpy3 cregyeT TPaHCMOPTUPOBATb  TaK, YTOObl MpU  OTKIIHOYEHWU
3M1EKTPONUTAHUSA HUKTO He nocTpagan. MNpu yxydweHUn noroAHbIX YCNoBUA Takie paboTbl
Ha OTKPbLITOM BO3/yXe CliedyeT NpekpaTuThb.

37K yKasaHusa Heobxoaumo ctporo cobnionatb. Hecobniogenme moxer
BECTM K TSXKENbIM TpaBMaM nepcoHana u/Mnum K 3HauuTeNnbHOMy
MaTepuanbHomy yuiep6y.

Hawe anektpuyeckoe obopypnosaHue paboTaeT Ha MepemMeHHOM WNWU MPOMbILLIEHHOM TOKe
6onbwon cunbl. MognexaT cobnoaeHno MecTHble npeanvcanns (B yactHocTn, VDE 0100). Mpu
OCYLLeCTB/IEHUWN  MOAKMIOYEHWUN  cnedyeT  PYKOBOACTBOBATbCS  TEXHWYECKMM  MacrnopToMm
«JneKTpryeckoe nopkrtoveHve». CnegyeT cTporo cobnioaatb TeXHUYeCKMe faHHble!

Ecnu  npousowno  BbiknlovyeHue  o6opynoBaHMsi  Kakum-nu6o
npeaoxXpaHUTeNbHbIM YCTPOMCTBOM, noBTOpHOE BKJIlOYEHNe
paspeLuaeTcs TONbKO NOC/Ee yCTPaHEHU HEUCNPABHOCTH.

OnacHOCTb NOpa)keHUs 3NeKTPUYECKUM TOKOM!

HenpaBunbHoe o6palleHue € 3NeKTPUYECKMM TOKOM BO BpemMms
pa6oT Ha 3neKTpoo6opynoBaHUM npeacTaBnsieT OoMNacHOCTb ANS
XusHu! 3T paboTbl  AOOMXKHBI  BbIMOMHATLCA  TOJNIBLKO
KBanuguuMpoBaHHbIMU CNEeLUaNUCcTaMm-3N1eKTPUKaMM.

BHumaHue! He ponyckatb nonapaHus snaru!

Mpu nonapaHuu Bnaru B Kabenb OH nosy4yaeT NOBpeXXOeHUs U
cTaHoBuUTCA HenpuroaHbiM. KoHew Kabens He norpyxaTb B
nopasaemylo cpegy uMnu Apyryio XXuakoctb. Heucnonb3iyemble
XKunbl AOMKHbI 6bITb OTKNIOYEHbI!

Pabotatowmit  Ha obopymoBaHMM  onepaTop  [OSKeH ObiTb  MPOMHCTPYKTMPOBaH 06
3M1eKTPONUTAHNN N3Lenuns, a TakxKe 0 cnocobax OTKIIIYEHNS ero.

Mpu BKMtOYeHUM 06OPYAOBaHMA Yepe3 3MeKTpPUYeckMe MyCKOBble YCTPOWCTBA, a O0COBEHHO
3MeKTPOHHbIE - TWMa YCTPOWCTB MNMaBHOrO MNycka W npeobpasoBaTeneil 4YacToTbl B LENsX
cobniofenns PykoBOOALWMX YyKa3aHUi MO  3MeKTPOMArHUTHOM COBMECTUMOCTU TpebyeTcs
Y4NTbIBaTb NPeOnMUcaHns W3roToBUTENs MycKOBOI annapaTypbl. Bo3MoxHo, noTpebyoTcsa Mepbl
Mo 3KpaHMPOBaHWMIO TOKOBeAyLIMX Kabemneit M NUHMI ynpasneHws (Hanpumep, NpUMeHeHMe
cneumanbHbIx kabenew u T.M.).

MonknioueHue paspeluaeTcs npoussoouTb niwb Yyepes
KOMMYTaALMOHHYIO anmapaTypy, OTBe4YalolWylo rapMOHU3MPOBaHHbIM
cTtaHpaptam EBponeiickoro Coto3a. Mo6unbHble paguotenegoHbl MoryT
npueBoauTb K nepe6osim B paboTe ycTaHOBKM.

OcTopo>xHO! AnekTpoMarHuTHoe usny4yeHue!

3NeKTPOMAarHUTHOE WU3MNy4YeHUe MNpeAcTaBnsieT OMACHOCTb AnNs
>KU3HU niofen C UCKYCCTBEHHbIMU BOAMUTENSIMM pUTMa cepaua.
YcTaHOBMTE Ha YCTAaHOBKY COOTBeTCTBYOWME Tabnuuku w
o6paTuTe Ha 3TO BHUMaHMe NuL, KOTOPbIX 3TO KacaeTcs!

dnekmpudeckue
pabomai

dnekmpudeckoe
nookso4eHue
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3a3zemseHue

MMopsidok deticmsuti npu
akcnayamayuu
06opyodoBaHus

lpedoxpaHumerbHbie U
KOHMPOJIbHbIE
ycmpoucmsa

Jkcnnyamayus BO
B3pblBOONAcHOU
ammocghepe

Haww cuctemsl (o6opynoBaHume, BKNOYas NpefoXPaHNUTENbHbIE YCTPOMCTBA W NYMbT yNpaBneHus,
NOOBEMHUK) QOMXKHbI BbITh 3a3eMneHbl. ECIM MMeeTcs OnacHOCTb TOrO, YTO 0BCAY>KMBAIOLWMI
nepcoHan MoXKeT BOWTM B KOHTaKT ¢ obopydoBaHMeM unu nopasaemol cpedoi (Hanpumep, Ha
CTPOUTENbHbIX MMOWAAKAX), 333eMIEHHOE COeOMHEHUE [OSKHO O6biTb  LOMOSHUTENBHO
3aLUMLLEHO aBTOMATOM 3aLLUMTHOIO OTK/OHEHWS.

dnekTpoo6opynoBaHuWe COOTBETCTBYeT MO AEUCTBYIOLUMM CTaHOapTam
Knaccy sawmuTbl asuratene IP 68.

Mpw 3KcnnyaTaumMm n3penvs noanexar cobnofeHNIo OencTBYOLWME MO MeCTy YCTaHOBKM 3aKOHbI
W npeanucaHvs no obecneyeHnto 3awuTbl paboyero Mmecta, MpeAoTBPaLLEHUIO HeCHACTHbIX
cnyvaes W obpalleHuto C 3MeKTpuyYeckMMM MawmHamu. B umHTepecax 6e3omacHon paboTbl
nonb3oBaTeNlb LOJKEH YETKO OnpefenuTb pacnpepeneHne obs3aHHOCTEN Cpedu nepcoHana.
Becb nepcoHan HeceT OTBETCTBEHHOCTb 33 COBMIOAEHNE NPpeanucaHni.

Bo Bpems 3KchnyatauuMu B Lenax MOQayv cpenbl onpefenieHHble y3nbl BpawaioTtcs (pabouee
KOMEeCO, KpbinbiaTKa). M3-3a onpeneneHHbIX COCTaBHbIX YacTeil KPOMKM 3TUX Y3/10B MOTYT CTaTb
OYeHb OCTPbIMU.

OcTopoxxHo! Bpawatowmecs petanu!

Bpawaiowmmmuca ysnamm Moryt 6biTb cAaBneHbl U OTpe3aHbl
KOHe4yHOoCcTU. Bo Bpems paboTbl He BBOOAUTb PYKUM B HACOCHYIO
YacTb Unu BO Bpawjailowmecs y3nbl. lMepen paboramum no TexHn-
YyecKomy 06cny>XuBaHUIO UNU PEMOHTY OTKNIOUMTbL 06opyno-
BaHUe U [0>KOaTbCS MNOMTHON OCTAaHOBKM BpPaLLaloLWMNXCcs YacTen!

Halum n3penvs ocHalleHbl Pa3fiMiyHbIMU NPefoOXPaHUTENbHBIMU U KOHTPOMbHbIMU YCTPOMCTBAMM.
MK IBNSIIOTCS, HanpuUMep, NpUeMHble cUTYaTble PUILTPbI, AATYMKM TeMNepaTypbl, yCTPOUCTBOM
KOHTPOS MOJIOCTM CKATUSA U T. M. TV YCTPOMCTBA 3anpeLyaeTcs 4eMOHTUPOBATL UK OTKIIHOYaTb.

Mepen BBOOOM B 3KCAMyaTauuMlo 3TW  YCTPOMCTBA, Hampumep, [aTYMKM  TemnepaTypsbl,
MOMMaBKOBbIE BbIKKOYATENN W T. M. AOMKHbI 6bITh NOAKMOUYEHbI CNELNanUCTOM-31eKTPUKOM (M.
TEXHUYECKWUI NAcnopT «JNeKTPUUYEeCKoe MOOKUEHUEe»), a 3aTeM HeobX0OMMO MPOBEPUTL UX
paboTocnocobHOCTb. YUTUTe, YTO onpepenieHHble yCTporcTBa Ans 6esynpevyHoit paboTsl TpebytoT
Hanu4Ma KOMMYTAUMOHHOrO annapata, Hanpwumep, no3uctopa unum PT100-gatuvka. 3T0T
KOMMYTALUMOHHbIA annapaTt MoXeT ObITb KymnfeH y W3roToBUTens Wnu B Crneunanu3npoBaHHON
TOProBOW OpraHn3aumm.

MepcoHan pomkeH O6biTb MPOUHCTPYKTUPOBAH 06 MUcCNonb3yembix
YCTPOMCTBaX M NpuHUMNe ux paboTsbl.

OcTopoXHo!

3anpeujaeTcs aKcnnyaTauunsa o6opynosaHus, ecnu npenoxpa-
HUTeNbHble U KOHTPOJbHble YCTPOMUCTBa 6blnM HemonyCTUMbIM
06pa3oM CHATbI, NoBpeXXaeHbl u/Mnu He hyHKLMOHUPYIOT!

O603HayeHHble CMMBOMOM  B3pbIBO3aWMTbI  MOAXOAAT [ANns paboTbl BO  B3PbIBOOMACHOM
aTMocdepe. Ons nogo6HOM 3KcnnyaTaumMm M3genus LOJSIXKHbI COOTBETCTBOBATb ONpeaesneHHbIM
HopMmam. Kpome Toro, mofib3oBaTenemM [OOMKHbI COBMIOAATbCA  OMpedenieHHble  Npasuna
MOBEAEHNS U HOPMATMBHbIE aKTbl.

Uspenus, KoTopble AonyuieHbl K akcnayaTauum BO
B3pPbIBOOMNAcHOM aTmocdepe, MMeloT B HauMeHoBaHuUM cyddukc «Ex»
(Hanpumep, T... Ex...)! Kpome Toro, Ha 3aBoackow Tabnuuke umeeTcs
cumBon «Ex»! Mpu ucnonb3oBaHMn BO B3pbiBOONacHoW aTmocdepe
cobniopanTe Tak)XKe yKasaHusi, NpuBefeHHble B rnaBe «3awmuTa oT
B3pblBa M0 CTaHAAPTY ...»!
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M3penue, B 3aBUCMMOCTM OT pa3MepoB M MowHocTu (kBT), Bo Bpems 3kcmayaTauuu cospaet
3BYKOBOE AaBneHue B AmanasoHe ot 7046 (A) no 11046 (A).

[HencTBMTeNbHOE 3BYKOBOE [aBfIeHMEe 3aBUCUT, OOHAKO, OT HecKonbkux ¢akTtopoB. K HuMM
OTHOCATCSA, HaNpUMeEp, METO MOHTaXa, TUM MOHTaxXa (CyxoM, MOKPpbIil, NepeHOCHON), KpensieHue
npuHagneXHocTen (HanpuMep, NOQBECHOTO YCTPONCTBA) U TPy6GONPOBOLOB, MECTO 3KCMyaTauuu,
rnybuHa norpy>keHus n 7. g.

Mbl pekomMmeHOyemM Mnosib30BaTesIio BbIMONTHUTL OO0NOJIHUTENIbHOE U3MEepeHne Ha pa6OHEM MecTe,
ecnnmnspgenve pa60TaeT Ha ero npeanpuaTum n npu BCex yCnoBuAax akcnnyartaumu.
BHumaHue! Hocutb cpeacTsa 3awmThbl OpraHos cnyxa!
CornacHo [OenCTBYIOWMM 3aKOHaM, HOPMATMBHbIM aKTaM,
cTaHpapTaMm U npeanucaHUsIM, HauMHas Co 3ByKOBOro faBlfieHuUs
85n6 (A) 0o6s3aTenbHO HOWeHME CPeacTB 3alMTbl OPraHoB cryxa!
MNonb3oBaTenb HeceT OTBETCTBEHHOCTb 3a BbINOJIHEHUE 3TOrO
npennucaHus!

Kaxpasi paboyas cpega oT/M4YaeTcs B OTHOLIEHWM COCTaBa, arpeccuMBHOCTM, abpasmBHOro
LeNCcTBUS, cofepXKaHus TS U MHOMMX ApYrvX acnekToB. Halla npoayKums MOXET UCMONb30BaThCs
BO MHOrMX obnacTsx. bonee TouHas nHdopmauus o6 3TomM npuBedeHa B rnase 3, TEXHUHECKOM
nacnopTte o6opynoBaHvs 1 B NOATBEPXKOEHUM 3aKa3a. [pu 3ToMy credyeT yUnTbIBaTb, 4TO U3-3a
M3MEHEeHUS NIOTHOCTHU, BA3KOCTM UMM COCTABA MOXKET U3MEHSITLCS PSIA NapameTpoB U3genus.

[ns pasnuuHbix cpef TPebYOTCS Tak>Ke v pasnuyHbie MaTepuansl U opmMbl paboumnx Konec. Yem
TouHee 6binNn cBefeHUs Ballero 3akasa, Tem fydile MoOXeT BbiTb aAanTMpPOBaHO Halle U3nenus K
Bawmm Tpe6oBaHMAM. ECNW BO3HWKAIOT M3MeHeHus B 06nacTu npumeHeHns u/mnu B paboueit
cpene, coobwmTte Ham 06 3TOM, YTOObI Mbl MOF/IM ananTMPOBaTh Hawe 060pyLOBaHUE K HOBbIM
YCIIOBUSIM.

Mpu nepexone 060pynoBaHUs Ha HOBYHO cpedy HEO6X0AMMO YUMTbIBATb CledytoLLee:

- 06opynoBaHMe, KOTOpOe 3KCMyaTMPOBaNnoCh B CTOUHbIX M/MNM NPOM3BOACTBEHHbIX BOAAX,
nepepn UCMosib30BaHNEM C YACTOMN U NMUTbEBOW BOAON [OMKHO 6bITb TLLATENbHO OYMLLEHO.

- O6opynoBaHue, paboTaBllee Ha OMacHbIX AN 3[0POBbs cpedax, nepen CMeHow cpegpl
[OMKHO 6bITb 06e33apakeHo. Kpome Toro, criegyeT BbISICHUTb, paspeluaeTcs nu BoobLue
MCnonb30oBaHve AaHHOro 060pyA0BaHWs C ApYyrov Cpefoin.

- B obopynoBaHum, KOTOPOE IKCMIYAaTUPYETCS CO CMA30YHOW UIIN OXNaXKAAOLLEN XKUAKOCTbO
(Hanpumep, Macnom), Npu MOBPEXKAEHHOM KOHTAaKTHOM YMAOTHEHWM >XMAKOCTb MOXKET
MonacTb B HarHETaeMyto cpegy.

OnacHoCTb, Bbi3biBaeMasi B3pbIBOONACHbIMU cpegamu!

Mopaua  B3pbiBOONacHbix  cpen  (Hanpumep,  6eH3uHa,
KEepOCMHa M T. [.) KaTeropuuyecku 3anpewjeHa. ITU u3penus
He NpefHa3Ha4YeHbl ANs noga4vm noao6HbIxX cpen!

B aToi rnase npuBoauTCcs 06Was uHoOpMauMs O rapaHTWUiHbIX obs3aTenbcTBax. [JOroBopHbie
MOMOXKeHWNs BCerga MMetoT NPUOPUTET U HE OTMEHSTCS 3ToN rnason! M3rotoBuTens 0653yeTtcs
yCTpaHATb Nobble HEMCNPaBHOCTU W AedeKTbl B M30enunax, NPOoAaHHbIX UM, eCln BbIMOMHANNCDL
cnepytoLLme yCnosus:

- Peub mpeTt 0 HM3KOM KayecTBe MaTtepuana, U3arotoeneHusa VI/VIJ'IVI KOHCTPYKUWMU.

- O pedektax coobLiaeTcs W3roToBUTENO MUCbMEHHO B TeyeHWe [J0roBOPEHHOro
rapaHTUMHOro CpokKa.

- Visgenve wuncCnonb30BanoCb TOMbKO MO HAa3HAYEHUIO WU B npenycMoTpeHHbIX YCNoBUAX
Kcnnyartaumu.

- Bce npepoxpaHuTenbHble W KOHTPONbHbIE YCTPOMCTBA 6blM MOAKIIOYEHbI U MPOBEPEHbI
KBanMULMPOBaHHBIM NEPCOHANIOM.

3BykoBoe OasrieHue

Pabouue cpedbi

Fapanmus

Obuwue cBedeHus
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FapaHmultiHbIt cpok

3anacHsie yacmu,
doocHacmka u nepedesnku

TexHu4eckoe ob6cnyxiuBaHue

Bedomocmb onepamopoB-
MAwWuHUCmMoB

MospexcOeHus uzdenus

UcknroveHue
omBemcmBeHHoOCMU

Ecnv [oroBopom He yCTaHOBMIEHO UHOTO, FapaHTUINHbLIN CPOK COCTaBnseT 12 mecsueB ¢ MOMeHTa
BBOfAA B 3KCNyaTaumio unu 18 mecsues ¢ AaTbl NOCTaBKU. VIHble yCNOBUS OOMKHbI ObITb yKa3aHbl
B NMUCbMEHHOM Bufe B NOATBeP>KAeHUN 3aKkasa. OH ANnTCA He MeHee, YeM [0 YCTaHOBJIEHHOrO
[0roBopa KOHLA rapaHTUMHOTO CPOKa n3genus.

[na pemMOHTOB, 3aMmeHbl, O0OCHACTKM W Nepemenok [AoMyckaeTca WCMNoNb30BaTbh TOJIbKO
OpWrMHanbHble 3amnacHble 4acTu, Mpegfiaraemble M3rotoBuTenem. JlMWb OHW rapaHTUpPYOT
MaKCUManbHO BO3MOXHbIN CpPOK Cny>XObl M HageXHocTb B paboTe. ITM OeTany U y3nbl
paspaboTaHbl cneuwanbHO ONA  HAWMX uM3genuid.  HecaHKUMOHWPOBAHHblE  [LOOCHACTKM
nnepenenkn M NCNOb30BaHNE HEOPUTMHAMbHbIX 3aNacCHbIX YacTen MOXeT BECTU K Cepbe3HbIM
NOBPEXAEHUSM U3AEeNns U/Mnn K TSKenbIM TpaBMam nepcoHana.

CnegyeT perynsipHo NpoBOAMTL NpeaycMOTpeHHble paboTbl MO TEXHUHECKOMY OBCIY>XXMBaHUIO U
ocMoTpaMm. Mx npoBefdeHne paspellaeTcs [OBepsiTb TOMbKO OMbITHbIM, KBanMULMPOBAHHbIM U
MONYYMBLUMM CMeUmanbHbii [A0OMYycK nvuam. BepeHue npunaraemoit BefdoMocTM paboT no
TeXHU4YECKOMY OG6GCNY>XMBAaHMIO M OCMOTpaM sBRsieTC o06s3aTeNbHbIM W MOMOXeET Bam
KOHTPONMPOBaTb NpoBeAeHNe NPeANUCaHHOTO TEXHUHYECKOro 06Cy>KMBAHNS U OCMOTPOB. PaboTbl
Mo TEXHWYECKOMy O6CNy>XXWMBaHWIO, He MNPedyCcMaTpyBAEMble HACTOSILLER WHCTPYKUMEN MO
3KCMAyaTaumm U TEXHUYECKOMY 06CNYXKMBAHUIO, @ TaKXKE BCE BUObl PEMOHTHbIX PaboT [0MKHbI
NPOBOANTLCS TOMBKO CUMAMU U3TOTOBUTENS U aBTOPU30BAHHbIX UM MACTEPCKUX.

BeoomocTb onepaTtopoB-MalLINMHNCTOB Heo6X0AMMO 3aMNONHATb MOMHOCTBIO U dKKYpPaTHO. B 3Ton
BEOOMOCTU KaX[oe Jnuo, Tak UM MHayve CBA3aHHOe C uspenuem, yooctoBepdeT nonyveHue
MHCTPYKUMKX NO 3KCnJlyaTaunm n TeXHN4eCKoMy O6CJ'Iy)Kl/IBaHl/I}OY npoyTteHne n ycBoeHue ee.

Henonapgku n HencnpaBHOCTK, yxyALwatowme 6e30nacHOCTb, AOMKHbI ObITb HE3aMefINTeNbHO U
KBaNnM@UUMPOBAHHO YCTPaHeHbl 0Oy4YeHHbIM 3TOMYy MepcoHanoM. M3penve ponyckaeTca K
3KCnyaTauuyM TOMbKO B TeXHUYecKu Oe3yrnpevyHoMm COCTOSHWW. Bo Bpemsi yCTaHOBNEHHOro
[OroOBOPOM  TapaHTUMHOTO CPOKa PEMOHT W3Oenus paspeLlaeTcss  BbIMOMHATb  TOJIbKO
M3roTOBUTENIO W/MAM aBTOPM30BaHHOM MacTepckoii! M3roToBuTens ocTasnseT 3a coboi npaso
notpeboBaTb OTNPaBUTL HeMcrnpasHoe 060pyNoBaHVe Ha 3aBOf, B LieNsx ero ocmoTpal

3a HeucrnpaBHOCTVM W pedekTbl GUPMa He HeceT HWKAKOW OTBETCTBEHHOCTW B OOHOM U3
cnefyoLmnx crny4vaes:

- HeI'IpaBVIJ'IbHO BbINOJIHEHHbIE HAMW PACHETbl U3-3a HEBEPHbIX OAaHHbIX MOJIb30BaTENA WUIN
3dKa34unka

- HecobniogeHve ykasaHun no TexHuke 6e3omacHoCTW, npegnucaHvin U HeobXxoanMmbix
TpeboBaHWi, ycTaHaBNMBaEMbIX HEMELIKMM 3aKOHOOATENbCTBOM U AaHHOW MHCTPYKUMEN No
3KCNyaTauum v TEXHUHECKOMY 06CTY XKMBAHWIO

- HenpaBunbHoOe xpaHeHWe N TpaHCMOPTMPOBKaA

- HenpaeunbHbI MOHTaX/0eMOHTaX

- HenpasunbHoe TexHU4eckoe obCny>KmMBaHne

- HenpaBunbHO BbINONHEHHbIE PEMOHTHbIE paboTbl

- HenpaBunbHO BbINONHEHHbIE CTPOUTENbHbIE PaboTbl

- XuMnyeckue, 31eKTPOXMMUYECKUNE U INEKTPUYECKME BO3OENCTBYOWME (haKTOpPbI
- WN3Hoc

Mpw 3TOM MCKNtoHaeTca Mobas 0TBETCTBEHHOCTb M3TOTOBUTENS 33 MPUUMHEHHbIA du3ndecknit n/
U1 maTtepuranbHbii yLiepb.
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OnucaHue n3penunsa

3 OnucaHue usnenus

O6opynoBaH1e M3roTasnmBaeTcs ¢ HONbLLION TLATENBHOCTLIO U NOCTOAHHO MPOXOAMT KOHTpONb — O6wWas UHd)OpMauu,Cl 06
KayecTBa. [py yCNOBMM MPaBUIIBHOTO MOHTaXa W PErynspHOM TeXHUYeckoM O6Cy>XMBaHWUK uzdenuu

rapaHTupyetca  b6ecnepebonHas  pabota  obopypoBaHusa.  [ocTaBka  obopymoBaHWs

OCYLLLeCTBNISETCS B BUAE KOMMNNEKTHON, KOMNAKTHOM OTIPYy304HOM eQUHMLbI.

OnacHocTb B3pbiBa!

O6opynoBaHue 3TOro TUna He SIBNISIETCA B3PbIBO3aLULLEHHbIM, B
CBSi3M C YeM 3anpeLlaeTcs ero 3KCnnayaTauus Bo B3pbiIBOONACHOM
atmocdepe!

ObnacTammn npumeHeHnst 060pyH0BaHMSA ABNSIOTCS, B HaCTHOCTM: Wcnosnb3oBaHue no

- TMopaya NUTLEBOM, MUHEPANTbHOM, TEXHUYECKON M TEPMAnbHOW BOAbI M3 CKBAXKWH, Konoaues,  HA3Ha4YeHuUro, obaacmu
OTCTOMHWKOB, BOLOXPAHUIULL 1 MPOMEXYTOUHbIX XpaHunuwy, (Bkiouas osepa, 3anpygbl v npumeHeHus
pekn).

- BopocHab>xeHne 1 Bogo3abop, NoBbilLeHWE JABNEHNS
- Mopnep>kaHWe YpOBHS IPYHTOBbLIX BOL U BOLOMOHMXEHWE
- MNpoTuBOMNOXXapHbIe U CNPUHKIIEPHbIE YCTAHOBKM

- O6bBogHeHMe, [OXOEeBaHWe, OXxJlaXKOeHue, MOWKa, 06pr3FI/IBaHVIe, BOOONOAroToBKa,
KoJioge3Hoe 060py,q03aHme nT.n

ObopynoBaHve UCNONb3yeTcs ANA nepekayMBaHUA YMCTOM UNKU crerka 3arpasHeHHon BoAabl ¢ Yc1i0BUS akcnayamayuu
MaKCUMarbHbIM CoflepXaHueM necka 35r/m3. TpaHcnopTupyemas cpea npu MCMONb3OBaHWM

CTaHAapTHOro 060pyRAoBaHMs [OMKHA UMETb NNOTHOCTL He 6onee 1000 kr/M 1 BA3KOCTb He 6onee

1 MMac. BbinyckaeTca Takxke 060pyQoBaHMe B cnieumanbHom ucnonHenumn (us G-CuSnl0 u gpyrux

MaTepuanos) ons paboTbl ¢ abpasvBHLIMU M arpeccMBHbIMU CpefaMu. [N BbIICHEHWUS! OPYruX

BO3MOXHbIX 0bnacTei MPUMEHEHUS MPOCMM NPOKOHCYNbTUPOBATLCA C U3roToBUTENEM. TOYHbIe

AaHHble 06 CNoNHeHWW arperata nNpuBeaeHbl B TEXHUYECKUX QaHHbIX.

YnpaeneHne o6opynoBaHWeM OCYLLECTBNSETCS CO CheunanbHO NpefyCMOTPEHHOro nocTta
ynpasneHus.

OGopynosaHme pa3pewiaeTca BBOOUTb B 3KCNJlyaTauuto TONMbKO B TOM Cny4dae, ecnu gBuraTtenb
3aMOJIHEH N oGopy,u,oaaHme YCTAHOB/1EHO B NOTpy>XeHHOe COCTOAHUE. CyXOl7I Xon HepoonycTtum.

0GopyHOBaHME COCTOUT U3 MOTOPHOIO M HAaCOCHOTO 6710KoB. Oba 3T y3na XecTko coeanHeHsl  KOHCMpPyKYus
LpYr C OPYroMm 1, Takum obpasom, o6pasytoT arperar.

Morpy>xHow gBuraTenb MMeeT BOAOHeNpoHMLaemyto obMoTKy 13 nposofa c MNBX- nnm JBuzamernb
PE2-n3onaumen. Mutatowmin kabenb paccynTaH Ha npedesnbHble MeXaHNUYeCKne Harpy3kn n umeet
BOOOHEeNpoHMuaemyto 06onouky Ons 3alwmTbl OT HarHeTaeMon cpefdbl. 3akumbl kabenen B

gBuratesnie TakxKe 3alyuMLLeHbl OT OeNCTBUS HarHeTaemblX XKMOKOCTeN. MpucoegnHeHne HaCoCHbIX

yacTen cTaH@apTM30BaHo (>10") unu cooTeeTcTBYeT Npeanucannam NEMA (<8").

Morpy><HOM Hacoc COCTOMT M3 BCacbiBaloLlero natpybka, OTAeNbHbIX HACOCHbIX CTyrneHen u  Hacoc
HanopHoro naTpy6bka. Yncno ctyneHew 3aBUCUT, C OOGHOW CTOPOHbI, OT MOLLUHOCTW OBuraTens, a c

apyron - oT Tpebyemoin BbicOTbl nogayn. OTAenbHbIe YacTU KOpNyca N3roTaBMBatOTCA U3 CEporo

YyyryHa wunu cneumanbHbix maTepuanos, Hanpumep, G-CuSnl0. MNpucoeduHeHve OBuratenemn
CTaHOaApTU30BaHO UK cooTBeTCTBYeT npeanucaHnam NEMA.

Ob6opynoBaHMe OCHALLEHO CheuuanbHbIMU MOQLIMMHUKAMK, He Tpebyowwvmn obcnyxusannsa.  [ToOwunHuku 0Buzamerns u
Cmaska NoALWMMHNKOB ABUraTens oCyLLeCTBSeTCA 3aN1BKON ABUraTeNs, a CMas3ka NOALWWMHUKOB  Hacocd
Hacoca - HarHeTaeMomn XXNAKOCThO.

E:\shares\Baprod\BA\subtec_m\cleanwater\r\pumps\non_pre-filled\product.fm 3-1



OnucaHue n3penusa

YnnomHeHue

Pabou4ue koneca

lMpedoxpaHumenbHbie u
KOHMpOJIbHbIe ycmpolicmsa

M3onaumMa HacoCHOM W MOTOPHOM YacTW OfHA OT OPYrorM OCYLLEeCTBNAeTCA KOHTAKTHbIMU
ynnoTHeHusiMu (¢ napoii SiC/SiC) unu ynnoTHeHUsIMM Bana.

Pabouune Koneca UMetoT paguanbHOe UMK NOJTyoCeBOe KOHCTPYKTUBHOE UCMONMHEHME. B KadecTBe
KOHCTPYKLMOHHbIX MaTep1anoB NPUMEHSIOTCS NiacTMacchl U 6poH3a. B 3aBucmocTu ot obnactu
npMMeHeHusi, pabouse Koneca WMeIT pasrpy3ouHble OTBepCTWs, Onarogaps KoTOpbIM
YMEeHbLLAETCs 0CeBOE yCunme.

Morpy><xHon ABUraTenb MOXeT BbiTb OCHALLLEH, MO XKeNaHWo, TepMoAaTUMKamMu. B 3aBucuMocTy ot
TMNa W TeXHUYECKUX  XapakTepucTWUK ABUraTenss OH OCHaleH bUMeTanIMyeckumm
TepMoOaTUMKaMu WM TEPMOAATHYMKAMM C  MO3UCTOPaMu. ITU  KOHTPOSibHble YCTPOWCTBA
3alyMLLaoT aBuraTesb OT neperpesa.

TouHble faHHbIE O TOM, YCTAaHOBJIEH NU TepMoAQaTyukK, U ecnu Aa, 10
KaKoro TuMna, a Takxke o6 ux nogkKnioyeHuum npuseneHbl B TeXHN4EeCKOM
nacnopTte «Cxema 3NIeKTpUYecKunx coefMHEHUN»!

JnHus 3N1eKTponUTaHuaA

HanopHbii naTpy6ok

OKOHeYHbIi Kopnyc

Hanpasnsiowuit kopnyc /

MipHemHbIit BcacbiBatowmi natpy6ok

CUTYaTbIN pUNbLTP

Cratop

Hu>xHAS YacTb

Puc. 3-1: KoHcTpyKkuus o6opynoBaHus
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OnucaHue nspgenus

OBuratenu 3Toro Tuna oxnaxpatotcs obTekatowlei HarHetaemon cpepoi. Tenno otBoguTcs  OxsiaxcoeHue
Hapy>Xy K TpaHCMOpPTWPYeMOM cpefe HeMOCPefCTBEHHO Yepe3 KOPMyC [ABUraTens U KOXKyx
cTaTopa.

KopoBbiit HAbop B MapKMPOBKe TUMa COLEPXKUT CBeAeHWs 0 MoAenu 060pyAoBaHus. MapkupoBka muna

Mpumep ans Hacoca: NK 86 X (S)-8

NK 86 BHyTpn3asogckoe o6o3Hauenune nagenmsa (TWI..., NK..., K...,, KD..., D..., KM...,
KP..., DCH..., SCH..)
X P = «nonbpepHbIN» Hacoc
S Cb6banaHcupoaHHoe paboyee koneco
8 Yucno ctyneHewn

Mpumep ans asuratens: x 801X-2/75

Tun geuratens (NU = norpy>kHor asuratesib, M = Norpy>kHoi asuraTesis 8

X MOPCKOM MCMONHEHNN)

801 BHyTpu3aBoackon ko,
X 3anonHenue aeuratens (T = nuTbeBas Boaa, 6e3 = cmecs P35/P100)
2 Yuncno nap nontocos

75 [nuHa naketa B cm (okpyrneHHo)

Tabn 3-1: MapkupoBka Tuna

Osuratenu U15..., Ul7.. und U2l... 3anuBaloTcs TONbKO MNUTbEBOM
BofoM. Y 3TUX Mofeneit B 0603HaYeHUn ABUratens oTcyTcreyet 6ykBa

«T»!
3aBodckass mabnuyka

MukTor HaumeHoBaHue MukTor HaumeHoBaHue
P-Typ Twun Hacoca MFY lon u3rotosnexHns
M-Typ Tun gBuratens P HomuHanbHas MOLLHOCTb
S/N N2 MaLwwuHbl F YacTtoTa
Q MponssoonTeNsbHOCTDL u HomuHanbHoe Hanps>KeHue
H BbicoTa nogaun | HoMWHanbHbIN TOK
N YacToTa BpatleHus lsT lyckoBom ToK
TPF Temnepatypa cpefpbl SF Cepsuc-akTop
IP Knacc 3awuel Isp Tok npw cepBuc-akTope
oT Pexxm paboTbl (s = Mokpbiit /e = MC Cxema BK/OHMEHWNS OBUraTens
Cos @ KocuHyc ¢m 4 Makc. rnybuHa norpy>xxeHus
IMw /S | OvameTp pabouyero koneca /uncno

Tabn 3-2: O6bACHeHUe AaHHbIX Ha 3aBOA,CKOM Tabnuuke
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OnucaHue n3penusa

TexHuYeckue OaHHbIE

Aepeeam
['og n3rotoBneHms: 2008
N 3aKasa: template
N2 maLmHbI: TMPRWLEER
OnwucaHve nspgenus: Wilo-EMU
Twn Hacoca: KM1300...
Mopens: A
Obpaseu: 0
Yucno cTyneHen: -
Twun gBuratens: NU911...
Mopens: A
Obpaseu: 0
HanopHbi natpy6ok: -

Tabn 3-3:

Pexcum*
Hacoc:
MpounsBogunTenbHOCTbL Q: -
Bbicota nogauv Hya: =
CnpuyHKNepHbIN Hacoc:
MpousBoanTenbHOCTbL Q,: -
BbicoTa nopaun H,: -
Homep ponycka VDS: -
YacToTa BpaweHus: -
Hanps>keHwe: -
YacTora: 50 Hz

Tabn 3-4:
Xapakmepucmuku
osuzamens*

MyckoBOM TOK:

PacueTHbIN TOK:

PacueTHast MOLLHOCTb:

Tabn 3-5:
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OnucaHue n3penunsa

Twun BKIOYEHUS:

Mpamon

KoathdmumeHT MoLHOCTY:

Makc. yacToTa
BKITHOYEHNI:

15 /h

MVH. nepepbiB MeXay
BKITOYEHUAMMU:

3 min

MWH. NOTOK Ha oBuraTene:

0.10 m/s

CepBuc-cakTop:

1.00

Pe>xkum akcnnyatauuum:

MoKpbIZ MOHTaXX:

S1

Cyxom MOHTaX:

Ta6n 3-5:

[BuraTenbHbIA OTCEK:

Esso Marcol 82 (BasennHoBoe mMacsnio)

Ta6n 3-6:

Hacocbl:

Tabelle 3-7:

KoMMyTaumoHHbIN
annapar:

[nuHa TokoBeayLLero
Kabens:

10.00 m

TokosenyLmi kabenb 1

Kon-Bo:

Tun:

Pasmep:

TokoBenyLwmi kabenb 2

Kon-Bo:

Tun:

Pasmep:

TokosenyLinn kabenb 3

Kon-Bo:

Tabn 3-8:

3anusaembiii 06vem /
CMA304HbIU Mamepuain

lMokpbimus

3ﬂ€KmpLILleCKO€ coeduHeHue
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OnucaHue n3genus

Obuwue cBedeHus

Tun:

Pasmep:

TNnHna ynpasneHuns

Kon-Bo: 0
Tun: -
Pasmep: -
Tabn 3-8:
PasmeLeHune: MOKPbIV

Bug MoHTaxa:

BEPTMKAbHbIN

Makc. rnybuHa

12.5m
Norpy><eHuns:
MWH. NOKpbITUE BOAON: 0.10m
Makc. Temneparypa
TpaHcrnopTupyemon 40°C
>KNOKOCTU:
Pasmepbi: CM. pa3mepHblIi YepTex/kaTanor
Bec: CM. pa3MepHbiIii yepTexx/kaTanor

3ByKOBOE nasneHue:

B 3aBUCMMOCTU OT CUCTEMDI

Tabn 3-9:

*O0enCcTBUTENbHO ONS CTaHOapPTHbIX ycn03M|7| (HarHeTaemaﬂ cpepna: uncTtad soga, NOTHOCTh:

lKr/,D,M3, OWH. BA3KOCTb: 1*10‘6M2/c, Temnepatypa: 20°C, gaBneHue: 1,0136ap)
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TpaHCcNOpTUPOBKA U XpaHeHue

b TpaHCNOPTUPOBKA U XpaHeHUue

Mocne [OCTaBKM BECb TPY3 Cpa3y e MPOBEPUTb Ha KOMMIIEKTHOCTb U OTCYTCTBUE NMOBPEXXAEHNA.
06 ob6Hapy>KeHHbIX HegocTaTkax crfegyeT cOOOWMTb TPAaHCMOPTHOMY MpeanpuaTuio nmbo ke
vipMe U3roTOBUTENIO ellle B [eHb [OCTaBKW, B MPOTMBHOM Ciyyae ntobble npeTeHsuu OyoyT
OTKIMOHEeHbl. OBHapy>KeHHble NMOBPeEXAEHUS [OMKHbI O6bITb 3ahMKCMPOBaHbI B MOCTAaBOYHOW UMK
OTrpPy304HOM AOKYMEeHTaumn.

Mpy TpaHCMOPTMPOBKE AOMYCKAeTCs MPUMEHEHME TOMbKO CMELMANbHO NPedyCMOTPEHHbIX U
LLOMYLLEHHbIX CTPOMOBOYHbIX CPEACTB, TPAHCMOPTHBIX CPEACTB M MOABEMHbIX MeXaHU3MOB. OHu
LOJDKHbI MMeTb Tpebyemyto rpy30nogbeMHOCTb U 06ecrneymBaTb HaJeXHYH TPaHCMOPTUPOBKY
nspenus. MNpu Ncnonb3oBaHMK Lienen ux cnegyeT 3aKpennsTb.

I'IepCOHan OO0JKEH UMETb KBaJ'II/I(*)MKaU,I/IPO Ona Taknx pa60T 1 BO BpemMsa pa6OTbI OOJDKEH nonyyaTb
BCe ﬂeVICTByIOLLWIe MeCTHble NpegnncaHnda no TexHnkKe 6e3omacHoCTL.

MocTaBka M34enuin C 3aBO4A-M3rOTOBMTENS UM OT MOCTABLUMKA MPOU3BOOMUTCS B MOAXOAALLEN
ynakoBke. Kak MpaBuno, 3TO WMCKIOYaeT OMacHOCTb MOBPEXOEHUA MPU TPAHCMOPTUMPOBKE W
XpaHeHuu. Mpun 4acTon cMeHe MecTa pacnonoXXeHus obopynosaHus criegyeTt 6epexxHO COXpPaHATb
YNaKoBKY A5 TOBTOPHOrO UCMONb30BaHMS.

BHumaHue! He ponyckaTtb 3amep3aHus!

Mpu ucnonb3oBaHUM NMTbeBOM BOAbI B Ka4eCTBe oxaXkaaioLle-
ro/cMa3o4HOro cpeAcTBa U3fenue AOMKHO TPaHCNOPTUPOBaATbCA
TakuMm obpa3om, 4Tobbl UCKNIOUYUTHL 3amep3aHue. Ecnu 3To He
BO3MOXXHO, ob6GopynoBaHue pAOMKHO ObiTb OMOPOXXHEHO U
npocyweHo!

HoBble nocTaBneHHble N3[ennsa NOAroToBeHbl TaKMM 06pa3oM, YTO UX MOXKHO XPaHWUTb He MeHee
1 ropa. B cnyvae npoMexXyTO4YHOrO XpaHeHWs n3genve neped OTCbIIKOM Ha cKnag cnepyet
TLWATENbHO OYNCTUTD!

[ns co3pannsa HagnexXalmx ycnoBuim XpaHeHns:

- V3penve HageXXHO YCTaHOBWUTb HAa MPOYHOE OCHOBAaHWE WU 3aLMTUTb OT OMPOKMAObIBAHMS.
Mpy 3TOM MeLanku € NOrPY>KHbIMW OBUraTensiMu, NOObEMHUKM U HACOCbl C HAMOPHbIMU
KOXXYXaMW XPaHSATCS TOPU30HTaNbHO, @ HACOChI AN CTOYHbIX U MPOU3BOACTBEHHO-ObITOBbIX
BOM, W MOTPY>XHbIMWU MOTOMOMMbI — BEPTUKanNbHO. MOrpy>xHble MOTOMOMMbI MOTYT TakxKe
XPaHUTbCA U B TFOPU3OHTANIbHOM MOMOXeHUWU. Mpun 3TOM cneguTb 3a Tem, 4TOObl OHM
npormbanuce. B npoTMBHOM cnydae o06pasyloTca  HegonycTUMble  MexaHuyeckue
Hanps>KeHus.

OnacHocTb, Bbi3blBaemasi nageHuem!

Hu B Koem cny4yae He KnacTb u3genue, npefBapuTeNnbHO He
3akpenus ero. [lpu napeHun wuspenus rpo3nT OMACHOCTb
nony4yeHus Tpasm!

- Haww n3genusa MoryT XxpaHuTbCs Npu TemnepaType He Huxe -15 °C. Cknapckoe nomelleHune
OOMKHO ObITb CyxmMM. Mbl peKoMeHAyeM Hage>xXHoe OT 3aMep3aHuns XpaHeHne B MOMeLLEeHUN
c TemnepaTypou B AnanasoHe ot 5 °C pgo 25 °C.

M3penus, 3anonHeHHble NWUTbEBOW BOMOW, MOIYT XPaHUTbCA MNpU
YCNOBUM MOMNOXKUTENbHbIX TemnepaTyp B NoMmelleHUsX He Gonee 4
Hepenb. [pu Gonee pNUTEeNbHOM XpaHeHMM UX Heob6xoouMoO
OMOPO>XXHUTb U NPOCYLUUT.

- He,D,OI'IyCTVIMO XPaHUTb nspenue B NnoMeLeHnsx, roe npon3sondaTcd CBapoyHblie paGOTbI, TakK

KaK n3ny4veHune 1 Bbigendrowmecs rasbl MOryT pa3pyLiaTtb 3J1TaCTOMepHbIe YaCTu U MOKPbITUA.

lMocmaBka

TpaHcnopmupoBka

XpaHeHue
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TpaHcnoOpTUPOBKA U XpaHeHUe

Bosspam

- B um3pgenusax co BcacbiBaoLWUM VI/VIJ'IVI HarHeTaTenbHbIM I'IanyﬁKaMVI nx Heobxogumo

3aKpbITb, YTOBbI NPEOOTBPATUTb 3arpsi3HEHME.

- Bce ceTeBble kabenu crenyeTt 3akKpenuTtb M nNpefoxpaHnTb OT U3J10MOB, I'IOBpe)K,D,eHVIIZ n

NMPOHNKHOBEHWUA Bnaru.

OnacHOCTb NOpPaXKeHUsl INeKTPUYECKUM TOKoM!

MoBpe>kaeHHble NIMHUMU INEKTPONUTAHUSA ABNSIOTCS UCTOYHUKOM
onacHocTu Ans >u3Hu! MoBpe>kaeHHble NPOBOAA AOJKHbI GbITb
He3aMeNUTeNbHO 3aMeHeHbl KBanu@puUUpPOBaHHbIM
3NeKTPUKOM.

BHumanue! He nponyckaTtb nonapaHus snaru!

MNpu nonapaHuu Bnarn B Kabenb OH nomnyvyaeT noBpeXXAeHUs U
CTAaHOBUTCA HenpurogHbiM. [lo3ToMy KoHeuw Kabens He
norpy>kaTb B nofgaBaeMylo cpeny Unu Opyryto XXMaKocTb.

- U3penwue cnenyert 06eperaTb OT BO30eNCTBUS npaMoro COJIHeYHOro cBeTa, BbICOKUX

TeMnepaTyp, MOpo3a W Mbinu. BbicOKMe WNWM HW3KWE TemnepaTypbl MOTyT MpUBECTU K
Cepbe3HbIM NOBPEXKAEHNSM KPbITbYaTOK, paboyrx Konec 1 NoKpbITUi!

- Heobxogumo perynspHo npoBopayvBaTh paboumne Kofieca v KpbinbyaTky. bnarogapsi atomy

npenoTBpaLLaeTcs 3aKNMHUBaHWE NOALWMIMTHUKOB U 0BHOBNSIETCS C/IOM CMA3KW B KOHTAKTHOM
YNIOTHUTENBHOM Kofble. B M3pmenusax ¢ pemykTopoM NpenoTBpaLLaeTcsl 3akIUHWBaHUe
wectepHen U obecneumBaetcs Bo306HOBNeHWe cnost cMmasku (4To npenaTcTeyeTr
MOBEPXHOCTHOMY PXKABNEHUIO).

OcTopoxHo! OcTpble KpomMKu!

Ha pa6ouux Konecax M Kpbiib4aTKax MOryT o6pasoBblBaTbCSs
ocTpble KpoMku. po3uT onacHocTb TpaBmupoBaHus! Hocute
3aliMTHbIE pyKaBULbl.

- I'Iepeu BBOOOM B 3KCMlyaTauuto nocne onnTenbHOro XxpaHeHua nspoenne cnegyeTt o4ncTtnuTb

OT 3arpsi3HEeHWN, Hanpumep, MbiAK U OCTAaTKOB Macna. HeobXogMMo MpoBepuTb NerkocTb
X0[a ¥ OTCYTCTBME MOBPEXAEHNI MOKPLITUI Pabounx Konec 1 Kpblnb4aTok.

I1epep. BBOAOM B 3KCNJiyaTaLUIO NPOBEPUTb YPOBHMU 3anoJIHEHUSA (MaCI‘IO,
3a/IMBKa oBUratensa u 1. n) OTAEeNbHbIX U3REeNuit u, npu Heob6xopgumocTu,
ponuTb. Uspenus, 3anuBaeMble NMUTbLEBOM BOAOW, nepen BBOAOM B
KcnyaTauuio OO0JIKHbI 6bITb NONMHOCTbLIO el 3anuTbl! [aHHble O
3aJiuBKke npuseneHbl B TEXHUYECKOM nacnopTe MalUuuHbI!

nOBPE)KAEHHbIe NOKpbITUSA AOJIXKHbI 6bITb He3aMmennuTesnibHO
BOCCTaHOBJIeHbl. TONbKO HenoBpe>aeHHoe nNOKpbiTUe NOJIHOCTbIO
BbINOJIHSIET CBOE Ha3Ha4eHue!

Ecnu Bbl cobntopaete 3Tu npasuna, Bawe nsgenue mMoxeT XpaHuTbca 6onee ONUTENbHLIA CPOK.
YuTute, 4TO 3nacTOMepHble AeTanu U NOKPbITUS MOABep>KeHbl eCTECTBEHHOMY OXPYMN4YMBAHUIO.
Mpu xpaHeHUW cBbille 6 MecsLeB Mbl peKOMeHOyem MNpPOBepATb UX U, MpU HeobxoguMmocTw,
3ameHaTb. Mo 3ToMy nosoay o6paTuTech K M3roToBUTENIO.

M3penus, KoTopble MocbinaloTcs 0B6paTHO Ha 3aBOL-U3TOTOBUTENb, [OMXKHbI ObiTb YACTBIMK U
LOOMKHbIM 06pa3oM ynakoBaHbl. 3TO 03Ha4aeT, YTO M3Qenve [OMKHO ObiTb OYMLLEHO OT
3arpsi3HeHWi, a NpyU UCNONb30BaHUW BPeAHbIX ANS 300POBbs cpen A0MKHO 6bITb 06e33aparkeHo.
YnakoBKa [OMKHA HAaOeXHo 3alyliaTh WM3feNiMe OT NMOBPEXAeHWN. B criyyae BO3HUKHOBEHMS
Bonpocos obpaLlaiTeck K U3rotosuTento!
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5 MoHTaX

Bo n3bexxaHue nonoMok o6opymoBaHWsS M OMacHbIX TPaBM MpU MOHTaxke crepyeT cobnogatb
cnepytoLme TpeboBaHus:

- MoHTaxHble paboTbl, Bkto4as cOOpPKy WM HanagkKy, paspellaeTcsi BbIMONHATb TOMbKO
KBanMunLUMpoBaHHbIM paboTHWKaM ¢ cobntopeHnem TpeboBaHM TeXHUKM 6€30MacHOCTY.

- lNepen Havanom MOHTaXHbIx paboT obopynoBaHve crefdyeT MPOBEPUTb Ha OTCYTCTBUE
noBpeXaeHWI, NONyYeHHbIX NMPY TPAHCMOPTUPOBKE.

Bo3Mo>kHble BapuaHTbl BEPTUKAJIbHOIO MOHTAaXXa O60py,D,OBaHVIF|:

- MoKpbIi  MOHTaX (DOMOMHUTENBHO € MPOTOYHBIM  KOXKYXOM) B  Y3KWX, y6OKMX
apTe3MaHCKUX KOMTOALAX, B 06bIUHbIX KOMoALax, pe3epByapax, BOGOEMaXx 1 LuaxTax

Bo3MO>KHble Bap1aHTbl FOPU3OHTANIbHOTO MOHTaXka 060pyA0BaHus:

- MOKpbIi MOHTaX (BOMOMHWMTENBHO € MPOTOUHBIM KOXKYXOM) B pe3epByapax, BOJOEMax W
LuaxTax

npenHMCBHHbIﬁ BUO MOHTA>Xa yYKa3aH B TEXHUYECKUX AaHHbIX.

Paboyas 30Ha gomkHa 6bITb paccynMTaHa Ha KOHKpeTHoe obopyaoBaHue. CnedyeT npedycMoTpeTb
BO3MOXXHOCTb CBOBOAHOTO MOHTaXa MOABEMHOrO YCTPOWCTBA, MOCKOSbKY OHO TpebyeTcs Ans
MOHTaXa/neMoHTaXa obopynosaHus. MecTo, Kyaa npeanonaraeTcs onycTuTb U 3KCMIyaTUpoBaTh
obopynoBaHue, AOMKHO ObITb [OCTYNHO MOABbEMHOMY YCTPOMCTBY 6e€3 cO3[aHMA OnacHbIX
cuTyaumit. Camo 0bopyaoBaHMe J0MKHO YCTAaHOBMNEHO HAa MPOYHYLO OMopy.

JIMHUM 3neKTponUTaHUS AOMKHbI 6bITb NPOMOXKEHbI Tak, YTobbl B noboe Bpems obecneunTb
6€30MacHyt0 3KCMyaTaumio M He3aTPyAHEHHbI MOHTaX/0eMOHTaXk 060pyA0BaHUS.

JNeMeHTbl KOHCTPYKUMIA M (YHOAMEHTbI OOMXKHbI UMETb [OCTAaTOYHYHO MPOYHOCTb, YTOObI
obecneynTb HameXHOe KpenmeHue. 3a NoAroToBKy yHOAMEHTOB W MPaBUNbHOCTb UX Pa3MepoB,
MPOYHOCTM W Hecyllel CnocobHOCTU OTBETCTBEHHOCTb HeceT Brapenel o6opynoBaHWs wnwu
COOTBETCTBYHOLLMIA MOCTABLUMK!

Cyxo XxOf KaTeropuyecku 3anpelieH. M03TOMy MpW 3HaunUTeNbHbIX KonebaHWsX YPOBHS Mbl
peKoMeHAyeM YCTaHaBMMBaTb YCTPOMCTBO PerynvpoBaHMsi MO YPOBHIO UMM YCTPOMCTBO 3aLUUThI
OT CyXOro xofa.

[ns nogBoga TpaHCMOPTMPYeMOWN cpedbl NCMOb3ynTe Hanpasnstowme n otbonHble WwWuTkK. Mpn
BO3HMKHOBEHUW CTPYM Ha TMOBEPXHOCTU BoObl MM 060pyOoBaHWS BO3QyX BHOCUTCS B
TpaHcnopTupyemyto cpedy. 3To BefeT K HebnaronpusTHbIM ycrnoBusiMm paboTbl Hacoca. B cesizun ¢
3Tnum obopynosaHune paboTaeT HepaBHOMEPHO U NOABEPraeTCs NOBbILLEHHOMY U3HOCY.

MakcumanoHas rpy3onogbeMHOCTb O0JIKHA ObITb BbILLE, YEM CyMMaprIVI BecC oGopynosava,
NnpncoeguHEeHHbIX 3JIEMEHTOB U kabenen. Cne,u,yeT obecneyunTb HE3aTpyaHEeHHYI U 6830ﬂaCHy}O
BO3MO>XXHOCTb NogbeMa U OnyCcKaHusa oﬁopy,u,osaHml. B 30He NOBOPOTa HE O0JI>KHbl HAXOOUTLCA
npenaTcTBnAa un Kakne-nnbo mewarome npegmeTbl.

C nomoLbto kKabesnbHbIX XOMYTOB TOKOBEAYLLME NPOBOAA KpensaTcs K Tpybonposogy nnv opyromy
ocHawleHnto. OHM [ONKHbI MpenoTBpallaTh MPOBMCAHME U MOBPEXOEeHWe TOKOBEOYLMX
npoBonoB. B 3aBMCMMOCTH OT ONWHbI M Beca Kaberne, XOMyTbl OJKHbI YCTaHABNMBATbCS KaXKable
2-3 M.

Cnenute 3a TeM, 4TObbl BCErna MMENcs HEOBXOQUMBIN UHCTPYMEHT (Hanpumep, raeuxble Kioum)
w/nu gpyroit matepuan (Hanpumep, BHO6ens, CTKHbIE aHKePbl W T. N.). KpenexkHbii maTepuan
pofkeH obnagaTb AOCTAaTOYHOWM MPOYHOCTHIO, 4TOObI 06ecnevnTb HageXHbI M 6e30MmacHbIN
MOHTaX.

Buobi MOHMax ca

Pabouas 30Ha

MoHmajcHbIe
npuHaodnexHocmu

lNoBopomHbIli N0OBbEMHUK

KabenbHbili xomym

KpenexcHbil mamepuarn u
UHCMpymMeHm
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MoHTa>x

3anuska 0Buzamerns

3anuska 0Buzameneli

Konwmponb ypoBHs 3anonHeHus

OnoposicHeHue 0Buzameneii

I'opu30Hmaanb/U MOHMAax:

B a3Ttumx arperatax WCNonb3yrTCA OBUraTenin, KOTOpble nepen MOHTA>XOM [O0JI>XKHbI 6bITb
3anoniHeHbl. [Ans 3anvBKn gBuraTens ncnonb3yeTcd NnuTbeBas BoAa (He ﬂMCTMﬂﬂMpOBaHHaﬂ).

ArperaTbl He 3aluuieHbl OT 3aMep3aHusd. OHW JOMKHbI COOTBETCTBYHOLWLNM 06pa30M XPaHUTbCA N
YCTAHaBNMBATbCA Cpa3y >XKe nocne 3annmBKun.

BuraTenb MMeeT TaKyld KOHCTPYKLMIO, YTO OH MOXeT OblTb 3amosiHEH CHapy>Xu. 3anuBka
LBUraTens v KOHTPOSb YPOBHS 3aNofIHeHUs LLOJIXKHbI BbINOMHATLCS Nepes MOHTaXKOM.

CooTBeTCTBYyOLME AaHHble 00 NCMOMb3YEMON XUAKOCTU 1 TpebyeMoM KonnyecTse NpuBeneHsl B
TeXHUYECKUX AaHHbIX.

Ons cnepylowmux asuratenei cobniopatb [ONONHUTENbHBIN AOKYMEHT
«YKa3aHue no 3anueke asuratenen ...»: NU611, NUS11, NU4, NUS, NU7

BepTUKanbHbIA MOHTaX

Pe3bboBble I'IpO6KVI HaxopgAaTca Ha Kopnyce OoBuratensa M Ha BCacbiBarowem nany6Ke. Bo3moxkHo,
4TOoO n0Tpe6yeTcn O0EMOHTaXX NpUeMHOro cuT4aToro (bvmpra.

1 YcraHosuTb nubo noasecntb 060pynoBaHMe BEPTUKANbHO U, MPU HEOBXOAMMOCTH, CHATb
NPUEMHbBIA CUTHATbIN DUNBTP.

2 BbiBepHyTb pe3bboByto npobky (1) ¢ ynnoTHMTENbHbIM KombUOM. MpocneguTsb, 4TO6bI
YMNOTHUTENbHOE KOJbLIO He ObINT0 MOBPEXAEHO NN He NOTepSnoch.

NUS...T, NU9...T, NU12...T u U17 umeioT 2 pe3b6oBble npobku (1).

3 Yepes noaxoOAllyl0 BOPOHKY 3anuTb YWCTYIO XONOOHY nuTbeBylo Boay (He
pucTunnAupoBaHHyio!) B oTBepcTue. Tpebyembiil ypoBeHb OOCTUMHYT, KOFAa >KUAKOCTb
nogxonuT K 06enM pe3bboBbIM OTBEPCTUSM.

4 Tpexxae YeM pe3bbosble Npobku (1) CHOBa 3aTAHYTL, NOQOXKAATb OKONMO 30 MUHYT, 4TO6bI
BECb BO3[yX MOT BbINTW M3 fABuratens. JIerkuM nokavmBaHMeEM MOXKHO YCKOPUTb 3TOT
npouecc. MMpy  Heo6X0AMMOCTU, OONMUTbL YUCTYHO XOMOAHY0 nWTbesylo Bogy (He
AMCTURAUPOBaHHYIO!).

B tunax NU12..., NU12..T u Ul7 pnsa BbinycKa Bo3gyxa Npu 3anuBkKe
MMmeeTCs OTBepCTHe.

5 Pe3b60BYyto NpobKy (1) C yNNOTHUTENbHBIM KOMbLOM CHOBA 3aTAHY Tb.

1 YcraHosuTb nubo noasecntb 060pynoBaHMe BEPTUKANbHO U, MPU HEOBXOAMMOCTU, CHATb
NPUEMHBIA CUTHATbLIN DUNBTP.

2 BbiBepHyTb pe3bboByto npobky (1) ¢ ynnoTHMTEeNbHbIM KombUoM. MpocneguTs, 4TO6bI
YNNOTHUTENbHOE KOSbLO He ObI10 MOBPEXAEHO NN He NOTepSnoch.

3 YpoBeHb 3anofIHeHNS OOMKEH HAX0ANTLCA HECKOMbKO HMXKe 060Mx pe3bboBbIX OTBEPCTUN.
MpM  HeOBXOQMMOCTW,  [OAMTb  YMCTYIO  XONMOAHYIO  NUTbeBylo  Body  (He
nMCTunnuposaHHylo!). CM. «3annBKa OBuraTenem».

1 YcraHoBuTb NMbo nopBecuTb 060pynoBaHNe BEPTUKANIBHO W, NPU HEOOXOOAMMOCTH, CHATb
NPUEMHBIA CUTHATBIN DUNBTP.

2 BbIBUHTUTb pe3b60Byt0 NpobKy (2) C YNNOTHUTENbHLIM KOMbLOM Ha HUXKHE CTOpOHe
aBuratens (onopoxHexue).

3 BbIBUHTUTb pe3bboByto Npobky (1) ¢ ynAOTHWTENbHbIM KOMbLOM Ha BepxHeil CTOpoHe
nsuratens (Bbinyck Bo3ayxa).

4 Tlocne cnvBa BCEM XXMAKOCTM pe3bboBble Npobku (1) v (2) cHoBa NNOTHO 3aTAHYTh.

Pe3bboBble NMpobOKM HaxoAsTCA Ha Koprnyce ABUraTeNns M Ha KOXXyxe cTaTtopa. [pyM MoHTaxe
cnepuTe 3a Tem, 4To6bl pe3bboBble NpobKKM 1 3aBoAcKas Tabnuuka 6binu obpatleHbl BBepx!
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1 BbiBepHyTb pe3bbosble Npobku (1) u (2) ¢ ynnoTHMTENbHBIM KONbLOM. [pocneamnTb, 4To6b
YNIOTHUTENIbHOE KOJbLO He BbIfIo MOBPEXXOEHO UK He NOTEPSANOoCh.

2 Yepes noaxodswylo BOPOHKY 3anMTb YMCTYIO XOMOAHYIO NuTbeBylo Bomy (He
AMCTMNNMpPOBaHHyIo!) B 06a oTBepcTuA. [pyroe 0TBEpCTUE CYXKMT ANS BbiNycka BO3AyXa
U3 gBuratens npu 3anueke. Tpebyemblil ypoBeHb BOAbl [OCTUTHYT, KOrAa >KMOKOCTb
noaxoauT K pe3abboBoMy OTBEPCTHIO.

3 Tepeq BBMHUMBaeM pe3bboBbix Npobok (1) n (2) nogoxaaTe NpubnMsnTenbHO 30 MUHYT,
noka Becb BO3Qyx He BbligeT w3 pBuratens. Mpu HeobxooMMOCTW, OONUTb YUCTYHO
XONOAHYIo NUTbeBYIo Boay (He aMcTUNNMpoBaHHyio!).

4 Pe3bboBble Npobku (1) 1 (2) ¢ ynnoTHUTENbHBIM KONBLIOM CHOBA 3aTAHYTb.

1 BbiBepHyTb pe3bbosble Npobku (1) u (2) ¢ ynnoTHMTENbHBIM KONbLOM. MpocneanTs, 4To6b
YNAOTHUTENBHOE KOJbLO He BbINo MOBPEXOEHO UMN He NMOTepsoch.

2 YpoBeHb 3anofiHeHUs [AOJKeH jpocTturate oboux pe3bboBbix oTBepcTui. [pu
HEoBX0AMMOCTM, OONUTL YMCTYIO XOMOAHYIO0 NUTbeBYlO Bofdy (He mMcTURNUpoOBaHHyIO!).
CM. «3anuBKa gBuratenem».

[ns onopoXXHeHWs [ABWraTens Hy>XHO OEeMOHTMpoBaTb 060pyHnoBaHWe. 3aTem BbIMOMHUTE
ornepauuu, onucaHHble B noppasfaene «OnopoxXHeHWe pfBuraTenei» Ons «BepTukanbHOro
MOHTaXa».

1
== VA
q %
q 100000000
1 1 B 1071
00000000
00000000
2
2 2
TJ

MpueMHbIN cMTHaTbIA DUNBTP
Kopnyc psuratens HacocHas yactb
3aBopackas Tabnunyka

B
H\ Croiika

Puc. 5-1: KoHTponb 1 3anonHeHue aBuraTens - BepTUKanbHbI U TOPU3OHTaNbHbIW MOHTAX

3anuska 0Buzameneli

KoHmponb ypoBHs 3anoniHeHus

OnopojcHeHue dBuzameneii
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Monmaxc

Mpu MoOHTa>ke 06opynoBaHUS CrieQyeT yuYnTbIBaTh CrieaytoLlee:

- 3Tn paGOTbI pa3spewaeTca BbINOJTHATb TONbKO cneunanncTam. Pa6oTbl Ha

3neKTpoo60py,qosaHM|/| MOTYT BbINOJIHATLCA TOJIbKO CneunanncTtaMmn-3neKTpnKamun.

- Ans nogbema ob6opynoBaHUS uMCNONb3ynWTe pemMHW wunu uenn. OHWM [OMKHbI ObITb

coeiHeHbl CTPOMNOBOYHbIMK CpeacTBamMu C arperaTtom. ,D,OI'IyCTMMO MCnonb30BaHUe TOJIbKO
OonyweHHbIX Haa30pPHbIMU CJ'Iy)KﬁaMM TaKeNa>kHbIX CpencTs.

- Mopnexat cobntofeHnio BCe NpaBua, NPeAnUCcaHns 1 3akoHbl Mo paboTe C TSXKeNbIMU 1

non BUCALWLMMU rpy3amMu.

- Monb3yinTecb He06XOOUMBIMY CPeOCTBAMU UHOMBUOYATIbHOW 3aLUUThI.

- B cny4vae onacHoOCTWU cKonneHua A0O0BUTbIX UK yayLakoWwmnx rasos o0b6s13aTenbHO NPUHATb

HeobxoaMMble KOHTpMepbi!

- KpOME TOro, nognexart CO6J'I}O,D,eHVI}O oTpacneBble npeonncaHnUa No OXpaHe Tpyda u

TexHuKe 6e30MacHOCTH, @ TAaKXKe MOSOXKEHUS HACTOSILLEN «MHCTPYKUMM MO 3KCMyaTaumm m
TEXHUYECKOMY 06CNY>KMBAHUIO».

- lMNepen MoHTaxxom o6opydoBaHus criedyeT MpOBEPUTb 3alUMTHOe TMokpbiTUe. [pu

06Hapy>KEHVIVI ,El,ed)eKTOB nx cnepnyet yCTpaHWUTb. Tonbko npn Hanuninn nonHOUEHHOro
NOKPbITUA OOCTUrTAaeTCAa ONTUMalibHasa 3alinTa OT KOPPO3unn.
OnacHocTb napgeHus!
Mpu MmoHTaXke o6opynoBaHUs U NpuHaaneXHocTen paboTbl MoryT
NpouM3sBOAUTLCA HEMNocpeacCTBEHHO Yy Kpas Komogua wnu
6acceitHa. HeBHMMaTenbHOCTb MMM HeBepHbIM BbiGoOp omexxAabl
MOTyT npuBeCTM K napeHuio. Fpo3uT omacHOCTb ANS >XXWU3Hu!
MpumuTe BCce mepbl 6e30nacHOCTU AN npeaynpeXXaeHus 3Toro.

Ytob6bl ob6ecneuntb Heobxoaumoe oxnaxpeHue, npu pabote
o6opynoBaHue 3TOro TUNa AOMKHO HAXOAMTLCSA BCerfa B NOrpy>KeHHoOM
coctosiHun. CobniopaiTe Tak)ke MUHMManbHOe NOrpy>keHue nop, Bony.

Cyxoit xop KaTeropuvecku 3anpeiyeH! Mo3ToMy Mbl peKoMeHmoyeMm
YCTaHOBKY YCTPOMCTBa 3aluTbl OT cyxoro Xxopma. [Mpu cunbHo
Kone6niowemcsi ypoBHe He06X0AUMO YCTaHOBUTb YCTPOMCTBO 3alLMUThI
OT CYXOro Xof.a MU YCTPOMCTBO YNpaBeHus Mo YPoBHIo!
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Mpu 3TOM TunMe MoHTaxa obopyAoBaHWE MOHTMPYeTCsl HemoCPefCTBEHHO Ha MOABEMHOM
Tpybonposofe. TakMm o06pa3om, 3TUM onpepensieTcs U rnybuHa MOHTaxa. 3anpeluaercs
yCTaHaBnvBaTb 060pPyAOBaHME Ha AHe KOMo[ua, T. K. 3TO MOXeT MpUBOAWUTbL K 06pa3oBaHuMio
MeXaHUYeCKMX HaMps>)KeHU U 3auneHuto. B cBs3m ¢ 3auneHvem gBuratens He obecneumBaeTcs
OnTVMManbHbIA OTBOA, Tenna, v ABUraTeslb MOXeT neperpeeaTtbcs. Kpome Toro, He pekomeHgyeTcs
ycTaHaBnvBaTbh 0060pynoBaHve Ha ypoBHe (DunbTpytoLiei Tpybbl, MHaye MOXeT ObiTb 3axBayeH
mecok. JTO mnpvBedeT K TMOBbLILEHHOMY M3HOCy. Bo w3bexaHue 3TOro pekomeHAyeTcs
YCTaHaBAMBATb MPOTOYHbIN KOXKYX.

MOHTa>KHbIV XOMYT

XomyT onsa Tpy6

Ka6enbHblii XOMyT

Fonoska konoaua 3
! ®naHewy Tpy6bi

]
K
MoabemHbIi ot %
Tpy6onposon I 30 NuHus
Hi A 3MEeKTPONUTaHMS
T
il
/:‘ ! c¥ v
e Ka6enbHbi XOMyT
O6opynoBaHue i
L
Puc. 5-2: BepTUKanbHbIN MOHTaX

BepmukasibHbil MOHMax
(dononHumensHo ¢
NPOMOYHBIM KOXCYXOM)
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BepmukanbHblii MOHMaxic B
Kosnodye c npumeHeHuem mpy6
¢ pnaHyamu

BepmukanbHbiii MOHMaxi B
kosiodye co cBUHYUBAemoli
mpy6oii

BepmukanbHbliii MOHMaxic B
konodye c cucmemoli
mpy6onpoBodos ZSM

MpyvMmeHsaNTe NOAbEMHOE YCTPOMCTBO C [OCTAaTOYHOM PYy30MOAbeMHOCTbIO. YNOXNUTE nonepek
KonoAua ABa AepesaHHbIX 6pyca. Ha Hux 3aTem BygeT ynoxeH xomyT ons Tpybbl, NO3TOMY OHM
AOMKHbI BbITb 4OCTAaTOYHO NPOYHbIMU. PN YCTaHOBKE B TECHbIX KOMOQLUAX HY>KHO MPUMEHATb
LeHTpupytoLee YCTPOWCTBO, Tak Kak 0bopydoBaHuWe He [0JSIKHO KacaTbCs CTEHOK Konopua.
YcTaHoBMTb obopynoBaHMe BepTUKAaNbHO M NPeAoTBPaTUTb OMACHOCTb  NafeHns  wnu
cocKanb3blBaHWs. CMOHTMPOBAaTb MOHTAXHbIA XOMYT Ha (bniaHLe nogbemHON Tpy6bl, 3auennTb
NnogbeMHOe YCTPOMCTBO 33 XOMYT WM MOAHATb nepByto Tpyby. CBOGOOHbIN KOHeL MOAbeMHOM
Tpy6bl 3akpenuTb Ha obpaTHOM KfamaHe MAW Ha HanopHoM naTpybke obopyposaHua. Mexay
COeANHEHUAMW HY>KHO YNOXNTb YyNNOTHEHWe. BoNTbl BCTaBNATbL BCErAa CHU3Y BBEPX, YTOObI ranku
MOXXHO Oblfl0  3aTeM 3aBMHYMBATb CBepXy. 3aTsXKKy pe3bboBbIX CoeOuHeHWW cnepyet
Npov3BOAUTb PaBHOMEPHO WM B KpecToobpa3Hom mopsake, 4Tobbl nsbexkaTb OQHOCTOPOHHEro
3a>)KaTua ynnoTtHeHnsa. B61v3n Hap pnaHuem 3akpenuTb kabenb XoMyTOM. [1py TeCHbIX CKBaXKMHAX
hnaHubl [OKHBI NOAbEMHbIX TPYO [OMKHBI UMeTb Na3sbl ANA NPOKNagKu Kabenen.

MoaHsTb 06opynoBaHus ¢ TpybonpoBoaooOM, pa3BepHYTb Hafd KOMOQLEM W OMYCTUTb HACTOJbKO,
41066l XOMYT ANs Tpybbl MOXHO OblNno cBOGOAHO HageTb Ha NogbeMHyto Tpyby. MpocnenuTs,
4yT06bI Kabenb He monan Nog XoMyT Ans TPybbl U He OKa3ancs CkaTbiM. 3aTeM XOMyT Ans Tpy6bl
YNOXWUTb Ha 3apaHee pa3meLleHHble 6pycbs. Tenepb CMCTEMY MOXKHO NMPOAOMXKATb OMyCKaTb [0
Tex rnop, noka BepxHWin hnaHew, Ha NoAbeMHOM Tpy6onpoBofe He NMPUMKHET K yCTaHOBIEHHOMY
XOMYTY.

MOHTaXKHbI XOMYT OTCOEQMHUTL OT (hflaHLa M YCTaHOBUTL Ha riaHue creaytoLlelt NogbeMHON
Tpy6bl. MogHATbL oyepedHyto Tpyby, pa3BepHyTb Hag konoguem v npudnaHueBatb cBO6OOHbIM
KOHLOM K nogbemMHoMy Tpybornposody. Mexaoy cOoedMHEHUSAMWU CHOBA YNOXMWTb YMNIOTHEHWe.
Co3paBas MOOBEMHMKOM HaTSXKeHWE, CHATb OMOPHbIA XOMYT Ansg Tpybbl, kabenb 3akpenuTb
BONM3M cBepxy M CHM3Y hnaHua C nomollblo KabenbHoro xomyTta. [Ons Tsxkenbix kabenen c
60nMbLUIMM CeYeHVeM peKOMeHOyeTCs 3aKpensieHne Ux XoMyTamu Kaxkable 2-3 M. Mpu Hanuuum
HeCKOMbKMX Kabenux KaXKabli U3 HWUX 3aKpennaTb oTAenbHo. OnycTuTb Tpyby HacToNbko, YTOObI
(bnaHey okasancs B KosiogLe, CHOBa CMOHTMPOBATb XOMYT AnNs TPy6 M ONyCcTWUTb NMOOBEMHbBIN
Tpy6onpoBopn 0,0 Npuneranns crepytoLero naqua kK XomyTy ons Tpy6bl.

MoBTOPATL 3Ty onepauuio [O Tex Nop, Noka NogbemMHblil TpyOONpoBOA He [OCTUTHET HY>XKHOM
rny6uHbl. CHATb MOHTaXKHbIA XOMYT C mocnegHero naHua U CMOHTUPOBATb KPbILIKY TOMNOBKU
Konopua. 3auenuTb MOABEMHbIM MEXaHW3MOM 3a KPbIKY KONMOAUa W Ccrierka npunogHsThb.
Yoanutb XoMyT Ans TpyObl, BbiBecTM kabenb Yepe3 KpbilUKy TOMOBKM Kofogua U onycTuTb
nocnenHo0 Ha konofel. NnoTHO NpUKpennTsL 60NTamMM KPbILLKY FOJI0BKM KosogLua.

Mpouecc MpakTUYecKn SBNSETCS TakuM e, Kak Aans Tpyb ¢ dnaHuamu. OpHako, cnepyet
06paTUTb BHMMaHWe Ha cnepytoLee:

CoeavHeHne Tpy6 OOCTUraeTcs MX CBUHYMBaHMEM. BBMHUMBaHMe Tpy6 oOHa B APYryl0 AOMKHO
NpoMCcXoAnTb MAOTHO M NpoYHO. NS 3Toro pe3bboBble KOHLUbl Hago 06MOTaTb MEHbKON MMM
TenIOHOBOW NeHTON. MpK CBMHYMBAHWKM CNeanTb 3a TeMm, 4Tobbl Tpy6bl pacnonaranncs COOCHO
(6e3 nepekocoB), uTobbl He NoBpeXxXaanach pesbba.

YunTblBaiTe HanpasneHne BpaLleHns (CM. TEXHUYECKNIT NAacnopT «INeKTPUYECKMNE COeAUHEHMSI»)
Bawero 060pynoBaHus, UTobbl NPUMEHATbL TPYyBbl C COOTBETCTBYIOWMMM pe3bbamu (Mpasoi uam
NeBO), UCKMIOUUTE ONACHOCTb HeMpeLHaMepPEHHOTo 0TBOPaUNBaHus Tpy6.

XoMyT Tpy6bl, MCNOMb3yeMbl MPU MOHTaXe Kak Oonopa, AO/MKeH ObiTb XKeCTKO yCTaHOBMeH
HenocpencTBeHHO Nof, coeguHUTENbHOM MydhToN. BonTbl cnegyeT 3aTarnBaTb paBHOMEPHO, MOKa
XOMYT He 0XBaTUT NAOTHO TPyBy (ry6KuM XxoMyTa He LOMXKHbI MPY 3TOM KacaTbCsl 0AHa ApYroit).

Cucrtema coegmHenuns Tpyb ZSM npepnctasnsiet cobor ynobHoe B paboTe LITbIKOBOE COEAUHEHME.
MoHTaX MPoMCXoAnNT credytoLmm obpasom:

MpuMeHsANTe NOAbEMHOE YCTPOMCTBO C AOCTAaTOYHOM rPYy30NOAbEMHOCTLIO. YNOXKUTE nonepek
Konoaua ABa AepeBsiHHbIX bpyca. Ha Hux 3aTtem BydeT ynoxeH xomyT gns Tpybbl, NO3TOMY OHM
OOMKHbI  ObITb  [OCTaTOMHO  MPOYHbIMK. YCTaHOBWUTL 06OpydoOBaHWe BepTMKanNbHO MU
nNpenoTBpaTUTb OMACHOCTb MNafeHWs WNW  COCKanb3biBaHWs. COeOVMHWUTENbHbIA  3MeMeHT
¢naHueBoro mnu pe3bboBOro CoeAMHEHUS YCTaHOBUTb Ha cucTeMy ZSM. MOHTaXKHON XOMyT
BCTaBUTb B My TY M 3aKpenuTb NPY>KMHHBIMU NafblaMu, 3aLennTb NOAbeMHbIM YCTPONCTBOM 3a
XOMYT WM MOQHATb MepByl0 MnogbeMHyto Tpyby. Ha csBobogHOM KoHuUe nogbemHoM Tpybbl B
CneunanbHble Masbl YNOXKWTb [ABa KOMbLEBbIX YMNIOTHEHWUS, cJierka COpbI3HYTb CMasKoMn
(monycTumon [na KOHTaKTa C MULLEBLIMU MPOAYKTamu) U BCTaBUTb B OBpPaTHbIA KranaH umm
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MoHTa>x

HamnopHbI NaTtpybok obopynoBaHus. Mpy>KWUHHbIe Manblbl MOIHOCTbIO BCTaBUTb B OTBEPCTUS.
B6nu3un Hap My TOM 3aKpenuTb Kabeslb XOMyTOM.

MopHAaTb obopynoBaHMe c mogbeMHOM Tpybon, pa3BepHyTb Hafd kosnoguem u onycTuTb. Korga
obopynoBaHve OymeT OMyLieHO B KOMOAeEL, HWXKe BepxHel My@Tbl MPOYHO YCTAaHOBUTb Ha
noAbemHyto Tpyby xomyT Ans Tpy6sl. MponsBecTy AanbHenLee onycKaHue, NOKa XoMyT Tpy6bl Ha
nsKeT Ha gsa bpyca.

M3Bneyb OBa NPY>XXMHHBIX Masnbla, BbITALMTb MOHTAXHbIN XOMYT M3 MydTbl. BcTaButb ero B
MyTy ovepenHol Tpybbl 1 3aKpenuTb NPY>KUHHBIMU Nanbuamu. MNpunopHAaTb NogbeMHyto Tpyby,
pa3BepHyTb Hag KonoAuem. Ha ceobogHOM KOHLe BocxoasLLen Tpybbl B cneLyanbHble Nasbl CHOBA
YNOXUTb [Ba KOMbLEBbIX YNIOTHEHUSA, Clerka cMasaTb CMaskoi (ZonycTMMoi Ons KOHTaKTa ¢
MMLLEBLIMU NPOAYKTaMuM). 3aTem 3TOT KOHeL, BBECTU B My Ty Apyroi Tpy6bl, BeayLuen B KOnoaew,
a MpY>XWHHble Nanblbl BBeCTM B 0oTBepcTMs. Co3paBas MOABEMHbIM MEXaHU3MOM HaTs>KeHue,
CHATb 3axBaT Ans Tpybbl, kabenb 3akpenuTb BOAU3M My(Tbl CBEPXY M CHU3Y C MOMOLLbIO
KabenbHoro xomyTa. ins Ta>kenbix kabenen c 60bLIMM CEHYEHMEM PeKOMEHAYeTCs 3aKpenneHve
MX XOMyTamn Kaxkgble 2-3 M. Mpy HanMumMm HeckonbKMX Kabenux KaXKObli M3 HUX 3aKpennsaTb
oTaenbHo. Cnerka onycTuUTb NogbeMHbI Tpybonposofd, 4Tobbl MydTa onycTunace B Konogel,
CHOBa CMOHTMPOBaTb XOMYT AN TpyObl HMXKE BepxHen MydTbl U OMyckaTb MOLbEMHbIN
Tpybonposon 00 Tex MOp, MOKa XOMYT He NS>KeT Ha ABa bpyca.

MoBTOPATL 3Ty onepauuio JO Tex Nop, Noka NogbeMHbIN TpybonpoBon He [OCTUTHET HYXKHOW
rny6uHbl. CHATb MOHTAXHbIA XOMYT € mocrnefHei MydTbl U CMOHTUPOBATb KPbILIKY FOMOBKM
Konopua. M 3pmecb TakkKe YCTaHOBUTb [Ba KOMbLEBbLIX YMNIOTHEHUS M CMas3aTb MX CMa3Kon
(monycTMoN Ans KOHTakTa € NULLEBLIMU NPOAYKTamMM). 3aLenuTb NOAbEMHbIM MEXaHU3MOM 3a
KPbILLKY TOMOBKM KOflogLua v cnerka npunogHaTb. YAanuTb XoMyT Ans Tpy6bl, BbiBeCTU Kabenb
Yyepe3 KpbILLKY FOJIOBKM KONlogLUa M ONycTUTb MOC/edHIO Ha Konopgel. [N0THO MpuKpenuTb
60onTamMu KpbILLKY rOMN0BKM Konogua.

lonoeka konopgua obecneynsaer BOOOHENPOHMLUaeMoe 3aKpbiTne Kosiogua M BOCNPUHUMAET BCe
ycnnusa, co3naBaemMmble BECOM OﬁOpy,D,OBaHVIﬂ, kabenen, pr60|'|pOBO,D.a n BogsiHoro ctonba Hag
3epKanom BoAbl B KoJsiogue.

Kak BapuaHTbl, NpeanaratoTcs rofoBKM KoNnoAues As NpuBapuBaHns K 3anopHoi Tpybe v ons
6eToHMpOBaHUS.

Pasmepsbl, NogcoequHeHNs U OCHAaCTKa OPUEHTUPYIOTCA Ha TexHu4eckoe 3adaHue. B kavecTse
MaTepuana npegnaraeTcs nerMpoBaHHas U ouMHKOBaHHas ctanb cornacHo DIN 50974.

Puc. 5-3: FonoBka Konogua

020/10BOK K0J100Ud C 20/10BKOI
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MoHTa>x

FopusoHmaneHbIl Unu Mpu 3ToM Tune MoHTaxxa obopynoBaHWe yCTaHaBNMBaeTCs Ha ABYx Ko3snax. ObopymoBaHue
HakKI0HHbIL (6e3 HakonoHa HaxopmnTcs HEMOCPeACTBEHHO B HarHeTaemMon cpefe v npudnaHuosbiBaeTcs K Tpybonposoay. Ans
Bneped) MOHMaxc npefnoTepalleHns npornba obopynoBaHWs KO3Mbl [OMKHbI 6biTb YCTaHOBMIEHbI Ha YKa3aHHOM

paccTosHum. MprcoednHeHHbI TpybonpoBof, A0MKeH 6biTb CAMOHECYLLMM, T. €. OH He [OJIXKEH
onupaTbcs Ha 06opynoBaHue.

. HanopHbiii pe3epByap
BonsiHom 6ak
Pa6ouas 30Ha
Tpy6onpoBsoaHas

cucrtema

MuTatowas nukus MoHTa)XHble onopbl

dunbTp
O6opynoBaHue

Puc. 5-4: FOpM30HTaNbHbIN MOHTaXX B HACOCHOM CTaHLUU
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MoHTa>x

Mpu MoOHTaxe yuuTbiBaWTe, 4YTO Tpy6GonpoBopabl  sABNSAIOTCA
caMOHeCyllMMU K, TaK >XKe, KaKk U ¢yHOAaAMeHT, [OMKHbI MMeTb
TpebyemMylo HecyLLy0 CMOCO6HOCTb M MPOYHOCTb!

TpybonpoBofHas cuctema v 060pyfoBaHve MOHTUPYIOTCA HE3aBUCUMO ApYr OT Apyra.

MpW ropu3oHTaNlbHOM MOHTaxe 060Opy[OBaHWe YCTAHAB/IMBAETCS Ha Ko3fax. TouHoe
NO3MLMOHUPOBAHME OMUCAHO B JOKYMEHTALMM M0 MAaHUPOBaHMIO.

B OOHHOM OCHOBaHWMW wWAM B CTeHKax pabouvei 30HbI, rAe OydeT 3KCNNyaTUMPOBATLCH
obopynoBaHMe, HY>KHO NMPOCBEPNNTL OTBEPCTUA AN Kpenexka. [JaHHble N0 aHKepHbIM CTSXKKaM,
PaccTOSAHUAM MeXXAy OTBEPCTUAMMU M UX pa3MepaM COLEep>KaTcs B COOTBETCTBYHOLLMX MOHTAXKHbIX
BEOOMOCTAX. 3aKpenuTe KO3Mbl HAa OHe ¥ NocpeACcTBOM MOoOxoAsLiero nogbeMHMNKa YCTaHOBUTE
obopynoBaHMe B HY>KHOe MOMOXEHWe U 3aKpenuTe ero C MCNoMb30BaHMEM COOTBETCTBYIOLLErO
KpenexHoro matepuana. lNpumexanTe grobenn n 60nTbl [OCTaTOYHON MPOYHOCTML.

Mocne Toro, Kak 06opyAoBaHMe MPOYHO 3aKpensieHo, MOXKHO YCTaHOBUTb Tpybonposodbl nvmbo
npucnaHueBaTb LENUKOM CMOHTUPOBaHHYtO TpybonpoBogHyto cucTemy. pocnegute 3a Tem,
4yTobbl MecTa npucoeauHeHns obopynoBaHus n TpybonpoBoda HaxoouNMCb Ha OOHON BbICOTE.
MprcoenuHUTe HanopHyo Tpyby K HanopHOMyY NaTpyoOKy.

Mexpgy cdnaHuammu TpybonpoBoda u arperata A0OMKHO ObiTb YCTaHOBMEHO YyNoTHeHWe. bonTbl
¢naHua 3aTarmBaTh B KpeCcToobpasHOM nopsaake Bo n3bexxaHne NoBpeXKAeHNN YyNIOTHEHNS.
Ob6paTtuTe BHUMaHwMe, 4TO onopa Tpybbl y3namu npucoeqmHeHns K 060pyaoBaHNa HegonycTnmMa, n
4yTo TpybonpoBogHas cucTema OOMKHA OblTb CMOHTMPOBaHa 6e3 BHYTPEHHUX HanNpsS>KeHUn u
BMBPOYCTOMUMBOI  (MpU  HEOBXOAMMOCTM, NPedycMOTPeTb 3MacTUYHble  COEAMHUTENbHbIE
3NeMeHTbl).

Kabenu cnegyeT NpoknagbiBaTb Tak, 4Tobbl OT HWX HM B koem ciydae (npu paboTe, npw
TEXHUYECKOM OBCNYXXMBAHUM W T.M.) HE BO3HWKANA OMAacHOCTb Ans nepcoHana. Muraowme kabens
He OOMKHbl 6bITb MOBpeXAeHbl. JneKTpuyeckne NOACOEAMHEHWUS OOMKHbI MPOU3BOAUTLCS
OONYLEeHHbIM CMeLnanMcToM-3neKTPMKOM COrMacHo cneumdukaummn «Cxema 3/1eKTpUHeckux
COEOUHEHUN».
CnenyeT TakXe cnepuTb 3a TeM, 4YTo6bl BCce nuUTalowme Kabens He
npoxoaunn B6nu3uM ppyroro o6opynosaHusa. OHM MOryT noBpeauTb
nuTtaowme Kabens u npMBecTu K cepbe3HbIM NONIOMKam o6opynoBaHus.

Kpome TOro, cnegute 3a tem, 4to6bl pe3n6oBblie npobku U 3aBopackKas
Tabnuuka 6b1nu ob6palueHbl BBepx!

ﬂpm 0EMOHTa)Ke CNnegnuTb 3a TEM,

- 4T0bBI C npuenevYeHneM cneunanncTa-3aneKTpunka oGopyp.osaHVle 6b1N10 OTKIIFOYEHO OT CETH
NMNTaHUA N NpefoxXpaHeHO OT MOBTOPHOTO BKJIKOYEHUS,

- 4yTo npu nogbeme 06OPYAOBaHMA [OJKEH TakXe Y4WTbIBaTbCA Bec cTonba Boabl B
nogbeMHom Tpybonposoge.

[Mocne 3TOro MOXXHO CHSTb BCe YCTaHOB/IE€HHbIE Yy3bl, Hanpumep, OTCOeONHUTb prGOHPOBOﬂ,Hy}O
cuctemy ot obopynoBaHus, AeMOHTMPOBaTb 060pyAOBaHME C MOHTAXKHbIX oMnop. Ang geMoHTaxka
obopynoBaHus Bbl OOMKHbI 33aKpenuUTb WM MOOHATb €ro C MOMOLUbO MogbeMHuKa. [Mpu
M3BECTHbIX 06CTOATENbCTBAX, [OMKHA OblTb LEMOHTMPOBAHA YacTb TPyOONPOBOOHOW CUCTEMBI,
MHa4ve He BO3MOXXHO byneT oeMOHTUpoBaTb 060pynoBaHue.
OnacHOCTb U3-3a AQO0BUTbIX BellecTs!
O6opynoBaHue, paboTalouwiee € oOnacHbIMM fAnNS 300pOBbSA
cpepamu, SIBNSIeTCA UCTOYHUKOM OMACcHOCTM AnA Xu3sHu. MNepen
nobbimu apyrummu pabotamm 3T0 o6bopynoBaHuMe AONXKHO ObiTb
o6e3zapaxkeHo! [lpu 3Tom nonb3yutecb Heo6xoQUMbIMM
CcpeACcTBaMM MHAMBUAYANbHON 3alUTbI!

Fopu3oHmManbHblii MOHMasxic B

6acceiine/pesepByape

JleMoHmaic

e
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Bsopq B 3kcnnyaTauuio

6

Beoa B akcnnyaTauuio

FmaBa «BBog B 3KCMyaTauuio» COAEPXKUT BCE BaXKHble YKasaHus Ans obcny>KuBaroLLero
nepcoHana, cobniogeHne KOTopbix Heo6X0OMMO AN HAf4eXXHOro BBOOA B 3KCMyaTauuoo u
ynpasneHus 06opynoBaHus.

CregytoLume AaHHbIe [OMKHbI CTPOro cobo[aThes U KOHTPOIMPOBATHLCS:

Bupo moHTaxka

Pe>kum akcnnyaTauum

MuHMManbHOe MOKpbITME BOJOI / MaKc. riybuHa norpyxeHns
[suraTenb 3anuT, NPaBUbHbINA YPOBEHb 3aN0NHEHNS ABUraTens

Mocne panuTenbHbIX nepepbiBOoB B paboTe 3TM napameTpbl TakXxe
AONMKHbI  OGbITb npoBepeHbl, a oO6Hapy)XeHHble HEUCNPaBHOCTU
ycTpaHeHbl!

MHCTpYKuMA no akcnnyaTauum U TeXHU4ecKomy o6cny>kuBaHuio Bcerga
AOMKHaA HaxoguTbc npu obopynoBaHum nmbo B cneuuanbHO
npegHa3Ha4eHHOM MecTe, Ffie OHa NOCTOSIHHO AOCTYMHA NepcoHany.

Bo n3bexxaHne TpaBM nepcoHana v NonoMok obopypnoBaHUs MNpu BBOGE ero B 3KCMyaTauuio
oba3aTenbHoMy cobntogeHnio nognexkar cnegytowne TpeboBaHus:

Pa6oTbl Mo BBOAQYy B 3KCMyaTauMio paspellaeTcsl BbiMONMHATb TONMbKO
KBanUULMPOBAHHOMY, cneuuanbHo o06y4YeHHOMY nepcoHany ¢
cobniopeHneM yKasaHui No TexHnke 6e30nacHoOCTHU.

Becb nepcoHan, Tak Ui nHave CBSI3aHHbIN C o6opy,q03aHmeM, O0JDKEH NonyynTb, NPoYecCTb
N TMOHATb |/|HCprKLlI/I}O no a3kcnayataumm U TeXHUYEeCKoOMy O6Cﬂy)KI/IBaHI/I}O. 310
06CTOATENLCTBO LOOJI>KHO 6bITb 33(1:)VIKCI/I|Z)OBaHO nognucelo B «BegomocTu onepaTtopoB-
MaLNUHUCTOB».

Mepen BBOAOM B 3KCMyaTaumio 3afeicTBOBaTb BCe MPemOXPaHWUTeNbHble YCTPOWUCTBA U
aBapuiiHble BbIKIIOYATENN.

Hanagky 3N1EKTPOTEXHNYECKUX N MEXaHUYECKUX yCTpOthTB paspeLwaeTca NpoBOANUTb TONbKO
cneunanncTam.

HacToswee o6opy,qosaHV|e npenHasHa4yeHo On4d pa60TbI TOJTbKO B OrOBOPEHHbIX YyCJIOBUAX
IKCnnyataymun.

Ob6opynoBaHue CrMpPOeKTUPOBAHO M COOpaHO COrMacHoO mocnegHemy CrOBY TEXHWUKM, Tak 4YTO B
HOpMasbHbIX YCNOBMSIX OHO paboTaeT [onro u HagexHo. Ans 3Toro TpebyeTcs, OAHaKo,
cobntogeHne Bcex TpeboBaHNI 1 yKazaHU.

Heo6xoaMmo NpoBepuTb CredytoLme NyHKTbI:

Mpoknapaka kabenei — oTcyTcTBUE NeTenb, HebOonNbLIOE HaTsHXKeHVe

I'IposepMTb TeMNepaTtypy HarHeTaemom cpenbl n FJ'Iy6I/|Hy Norpy>XeHna — CM. TeXHU4YeckKune
OaHHble

MpoYHOCTb Kpennexus 06opynoBaHus — paboTa He AOMKHA CONPOBOXKAATLCS BUOpaLMaMU
MPOYHOCTb KpenneHus NpUHAANEeXKHOCTEN — OMOPHast MsATa, KO3/bl U T. M.
Mpu MOHTaXe cob0AaNMCh HALLW MHCTPYKLMM MO NIAHUPOBAHUIO U YKa3aHWUs MO MOHTaXy

B Kamepe BcacbiBaHus, Ha 3ymnde Hacoca n TpybonpoBopax He [OMKHO ObITb 3arps3HeHNI.
Mepen nopkntoYeHNeM K NUTatoLLEelN CeTv NPOMbITb TpybonpoBof 1 obopynosaHue.

Mepen BBOOOM B paboTy NpoBepUTb COCTOSAHWE M30NAUMK, @ TakXKe YPOBEHb 3anonHeHus
nBuratens. Heobxoonmble cBeoeHWs cOOep kaTcs B rnaBax «TexHU4eckoe obcny>KmMBaHue»
N «MoHTa)x».

|_|pVI nepsomM BBOOE B 3KCNNyaTaunko 3acsIOHKM Ha CTOpPOHE HarHeTaHud OTKPbITb
HAnNoJI0BUHY, 4TObbI BO3OYyX Mor BbINTY U3 pr6onposo,qan
5naro.uapﬂ MCNOJIb30BAHUIO apMaTypbl C 3NeKTponpmneoaomMm MoOryT ObITb YMEHbLUEHbl Unn

lModeomoBumersibHble
pabomai
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Beop B 3kcnnyaTauuto

dnekmpudeckasi
cucmema

HCIFIPGB.I'I@HU@ BpawjeHus

3awjuma oBuzamens u
BUObI BKItOYeHUU

3awuma oBuzamens

npemoTBpalleHbl  rMapaBnuyeckMe  yaapbl.  BknioueHve  060pymoBaHMs  MoxeT
NpPOM3BOAMTLCA B MOMY3aKpbITOM WM 3aKPLITOM MOMOXKEHWM 3acioHKW (He KkacaeTcs
o6opynoBaHus TMNa «KP»).

Ho panuTenbHas pa6oTa (>5 MUH) NPy 3aKpPbITOM UK CUNBHO NPUKPLITON
3aCNIOHKE UMK CYyXOM XOf 3anpeLieHbl.

Y mopenu «KP...» 3aABMXXKM Npu nepBOM MNycKe R[OMXKHbI 6GbiTb
NONHOCTbIO OTKPbITbI! KaTeropuyecku 3anpelyaercs 3Kcnayatauus
3TOoro o6opynoBaHus NPU 3aKPbITbIX 3aCNOHKaX.

Mpw BbibOpe WM Npoknagke 3MeKTpUYecKUx Kabenem, a Takxe NpU MOAKMOYEHMM OBUraTens
OOJKHbI cobnogaTbcs OencTByoWmMe MeCTHble npegnucadus u npegnucaHns Cor3a HemeuKkux
anekTpotexHukoB VDE. [euratenb pomkeH ObiTb 06opynoBaH 3alWUTHbIM - aBTOMATOM.
MopoknioveHne  ABuraTenss  MPOM3BOAWTb  COFMMACHO  crleuM@uKauumn  «3InekTpuyeckne
coeguHeHuns». CneguTte 3a MpaBUNbHOCTLIO HampaBneHns BpaleHus! Mpu HenpaeBwAbHOM
HanpaBneHun BpaweHns obopypoBaHue He pasBuBaeT Tpebyemow NPOM3BOOUTENBHOCTM U B
HebnaronpmaTHbIX  06CTOATENBCTBAX MOrYyT MPOM3OMTM nosioMku. [lpoBepbTe pabouee
HanpsbkeHusl, obpallas BHMMaHMe Ha PaBHOMEPHYHO Harpysky Bcex a3 COrflacHO TeXHUYeCKoMy
nacrnopTty obopynoBaHus.

Mpocnegute 3a TeMm, 4ToObl 6bINM MOAKMIOYEHbI WU MPOBEPEHbl BCE TEPMOYYBCTBUTENbHbIE
3NeMeHTbl U KOHTPOJIbHblE YCTPOWMCTBA, Hanpumep, YCTPOMCTBO KOHTPOMS MOAOCTM CXKAaTus.
Heobxooumble cBegeHMs copgep>xaTcsl B TexXHUMYecKoM nacrnopte «Cxema 3neKTpUYeCcKmx
COeOUHEHUN».

OnacHOCTb NOPa>kKeHUs INeKTPUYeCKUM ToKoM!

HenpaBunbHoe  o6pauieHne € 3M1eKTPUYECKMM  TOKOM
npencraBnsieT onacHocTb Ans >usHu! Jllo6oe o6GopynosaHue,
nocraBnsieMoe co CcBO6OOHbIMM KOHUaMu Kabeneu (6e3
LITEKepPOB), AONXKHO 6biTb MOQKIIOYEHO KBanUUUUPOBAHHLIM
3NeKTPUKOM.

MpucoednHeHre 060pyOoOBaHWE [OSXKHO BbIMOMHATLCS COTNIACHO TEXHUYECKOMY NacrmopTy
«Cxema 3neKTPUYECKUX COeAUHEHUI». KOHTPOMb HampaBrieHWs BpalleHWs OCYLLeCTBAseTCs
yKasaTenem nopsiaka YepefoBaHusi a3. OH NPUCOEAMHSETCS MapanfienbHoO MPUCOeANHEHNIO
Hacoca M YyKasblBaeT HampaBfeHWe BpalleHUs WMetoLlerocs Bpalatowerocs nons. Ans
npasunbHou paboTbl 06opyAoBaHUs TpebyeTcs None, BpaLatoLeecs No HacoBon CTPErKe.

Ecnu npubop ykasbiBaeT Ha BpalleHWe Mofis MO YacoBOW CTpenike, HEOHXOAMMO MOMeHSTb
MecTamu e asbl.

Yka3aHHble pa6ouue xapaKTEepPUCTUKU OOCTUraloTCs TONMbKO B chy4ae
Hanuuus Nons, BpalyaloLLerocs no 4acoBou cTpenke. O6opynoBaHue He
npenHa3sHaveHo Ans pa6oThbl ¢ MoneMm, BpalaloWMMCS NPOTUB YacOBOW
CTpenku.

MuHumansHoe TpeGoBaHMe: HanuuMe TepMOpene/3alMTHOTO  aBTomMarta  apuratens
TemMnepaTypHoM  KommneHcauven, puddepeHumanbHbiM - cpabaTbiBaHneM M 6NOKMPOBKOMN
NMOBTOPHOrO BKJOYeHMs cornacHo ctaHgapty VDE 0660 nvubo aHanorumyHbiM HauMoOHaNbHbIM
npegnucanuam. Ecnn  obopypoBaHMe MNOOKMIOYEHO K CeTAM C  YacTbiIMM  MOMEXamu,
PEKOMEHYeTCS MOMb30BaThCA [OMOMHUTENbHLIMU CPpeaCcTBaMM 3awmThl (pene, cpabaTbiBaolyme
NP NOBbILIEHNN/MOHMKEHNN HANPSKEHNS!, BbINaAeHUN (Da3bl HANPSAXKEHUS, NONARAHNN MOMHUM 1
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Bsopq B 3kcnnyaTauuio

T.n.). Mpu nogkmoueHnn 06OPYOOBaHUA LOMKHbI COBMIOAATLCS [ENCTBYIOLWME MeCTHble
npeanucaHns v 3akoHbl.

Mpu wucnonb3oBaHUM 06OpPyAOBaHUS B  MPOTMBOMOXKAPHBIX U
CNPUHKNEPHbIX  YCTAaHOBKAaX  KaTeropM4ecku 3anpelyaetcss ero
OTKIlIOYeHUe 3aLUTHbIM YCTPOMUCTBOM! YCTPOMCTBO 3alUThl ABUraTens
AOMKHO TONbKO CUTHANU3MPOBaTb BCe HEUCNPaBHOCTH!

Mpv MOSHOM Harpy3Ke 3alMTHbIA aBTOMAT ABUraTens [OJSIXKeH 6biTb YCTAaHOBMNEH Ha pacyeTHbIN
TOK. [1pUn pexxrme YacTUYHOW Harpy3Kn PeKOMeHOYEeTCs YCTaHaBNMBATb 3alMTy ABUraTens Ha ToK
Ha 5% BbiLLe 3amepeHHOro B paboyelt Touke Harpy3o4Horo rpagwka.

Ecnu 3awwTa gBuratens yctaHosneHa B haze 06MOTKu:
3awmTy ABuratens yctaHaenmeatbh Ha 0,58 HomwuHanbHoro Toka. [lyckoBow nepuop npwu
COeAMHEHUV 3Be30M He [OMKEH NPeBbIWaTh 3C.

Ecnu 3awmTa gBuraTens yctaHoBneHa He B pase 06MOTKM:
Mpv NONHOW HarpysKe 3aLUMTy OBUraTeNns ycTaHaBMBaTb HA HOMUHAMbHBIV TOK.

Mpn NOMHOM Harpy3Kke 3alUMTHbIN aBTOMAaT ABuratens OofKeH ObiTb YCTAaHOBMNEH HA pacveTHbIN
TOK. [pn pexknume 4acTUYHOM Harpy3KuM peKOMeHOyeTCq YCTaHaBNMBaTb 3alMTy OBUraTens Ha ToK
Ha 5% Bbllwe 3amMepeHHOro B paboyei TOUKe Harpy304Horo rpaguka. Meprog pasroHa Nnpu HU3KMX
Hanps>keHusix (okono 70 %) He 4OMKeH NPeBbiaTh 3 CEKYHA.

O6opynoBaHne MoxkeT paboTaTb OT NnpeobpaszoBaTens YacToThl.

YuuTbiBaTe TexXHUYECKUM K [aHHOM

MHCTpYKUUK!

nacnopt B MNpUIIoXXeHUn

B nyCcKoBoOM nepuone HabnopaeTcs KpaTKOBPEMeHHbIIZ 6pOCOK TOKa Bbllle HOMWHanNbHoro. Mo
OKOHYaHWIO 3TOro nepunopaa pa6otwu7| TOK He O0JI>KHO npeBbIlwaTb HOMUHANbHOTO.

Ecnv pgBuratenb nocne nycka He cpasy HabupaeT 060pOTbl, €ro HYXXHO He3amensuTernbHO
OTKMOUNTL. Mepen MOBTOPHbIM BKIIIOYEHWEM HeobXxoOuMMOo cobntogatb MepepbiBbl  MeXay
BK/IIOUYEHWSIMM, YKa3aHHble B TEXHMYECKMX [OaHHbIX. B cny4yae NOBTOpPHOW HEUCMpaBHOCTH
obopynoBaHMe [JOSKHO ObiTb He3aMeQnUTEeNbHO OTKIIHOYEHO. [lOBTOpHbIM npouecc nycka
pa3peLuLLaeTcs BbIMOHATL TOSILKO MOC/E YCTPaHEHUs! HEUCMPABHOCTM.

MpoBepkam nognexaT cnedytowme nyHKTbi:
- Pabouee HanpsxeHue (@onycTMMoe OTKNOHeHNe +/- 5 % OT pacHeTHOro)
- YactoTa (monyctnmoe oTKnOHeHMe +/-2 % OT pacyeTHOI)
- ToTpebneHue Toka (BonycTumoe oTkNoHeHne mexay dhasamm Makc. 5 %)
- Pa3HOCTb HaNpsXXeHU Mexxay oTaenbHbIMK hasamu (makc. 1 %)
- YacToTa BKMIOHeHUI 1 nays (cM. TexHWHeckue AaHHble)
- 3acacbiBaHue Bo3ayxa - Co6110AaTb MUHUMANbLHOE NOKPbITUE BOQOM!

- CnokonHas paboTa

B npepenbHbIX peXxMmax MakcMManbHOe OTKIIOHeHWe paboyero Hanps>KeHUsi OT HOMWUHANMbHOTO
[OJSIKHO cOCTaBAsTb +/-10 %, a pabouen yactoTbl oT +3 % go —5 % OT HOMWMHanNbHOW. Ha
NPakTWKe NPUXOLMUTCA CUUTATLCS C BO3MOXKHOCTbIO 60JIee 3HaUUTESIbHbIX OTKIIOHEHMI (CM. TakKe
crangapt DINVDE 0530 uacTb 1). [onyckaeTcs pasHuua HanpsxkeHuin Mexxay OTAeNbHbIMM
hazamm He 6Gonee 1 %. MpopomxknTenbHas paboTa B NpeaenbHbIX peXXMMax He peKoMeHayeTCs.

BknrodeHue npu kabesisix co
cB060OHbLIMU KOHYamu (6e3
wmekepa)

lpsamoe BknoyeHue

nyCK C hepekJ/ilo4eHuemMm co
3Be30bl HA mpey2oJsibHUK

BknioyeHue 4epe3 nycKoBoli
mparcgopmamop/nnasHbiii
nyck

Paboma c npeobpasosamenem
Jacmombl

lMocne BknroYeHUs

Paboma B npedesibHbIX
pexcumax
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TexHuyeckoe obcny>xusaHue

Ha obopynoBaHuUM v BCel yCTaHOBKe cregyeT MpOBOAWTL PerynisipHblie NPOBEPKWU M paboTbl no
TEXHUYECKOMY 06CNY>XKMNBaHWIO. MeproanYHOCTb TEXHNYECKOTO 06CNYXKNBaHWS yCTaHaBIMBaeTCs
33aBOAOM-M3rOTOBUTENEM W [eilcTByeT [ANs CTaHOAPTHbIX YCMNOBMIA  3Kcnnyatauuu. [pu
arpeccmBHbIX M/Mnu abpasmBHbIX TPAHCMOPTUPYEMBIX Cpedax CriegyeT MPOKOHCYbTUPOBATHCS €
M3roToBMUTENEM, TaK Kak B 3TUX Clyyasx WHTepBanbl MeXAy npoBefeHWeM TexHW4eckoro
06CNy>KMBaHWS MOTYT COKPALLATLCS.

CnenyeT O6paTVITb BHMMaHWe Ha cnenyroLline nyHKTbl:

MHCprKUMH no 3KcnayatTauunm n TexXHU4YecKomy 06Cﬂy)KVIBaHVII'O OOJKHA HaxoouTca B
pacnopsa>XeHnn nepcoHana, nposogallero TeXOﬁCJ’Iy)KI/IBHVle, n cobnopatbcs  UM.
D,OI'IyCKHETCFI npoeeneHne nub TexX onepaumﬁl n MepOI'IpI/IﬂTVIVI no TexHNn4YecKomy
OGCJ‘Iy)KVIBaHVI}O, KOTOpble 30eCb NepevyncndaroTca.

Bce paboTbl No TexHU4Yeckomy 06CNYy>KMBaHWIO, OCMOTPaM M OYUCTKe Ha obopynoBaHUM U
cMcTeMe [OSKHbI MPOBOAUTLCS OYeHb TLATeNbHO, CUMaMy  KBAanUMULMPOBAHHOTO 1
crneumnanbHo oby4eHHOro nepcoHana, B Hage>xHoMm paboyem mecTe. CnegyeT Nonb30BaTbCA
TpebyembiMM  cpeAcTBamMM  MHAOMBMAOYanbHOW 3awmTbl. [epen nobbiMu  paboTamu
HeobxogMMoO  oTcoeAMHUTb  obopymoBaHWe  OT  3nekTpuyeckon ceTu. Cnepyet
npenoTBpaTUTb BO3MOXHOCTb Clly4alHOro BKMtoYeHusi. Kpome Toro, npu paboTax B
6acceiiHe u/Mnu B pesepByapax HeobxoouMmo B 06s3aTenbHOM MOPSAKE MPOBECTM
MeponpumaTHs Mo oxpaHe Tpyaa v TexHuke 6e3onacHocTy cornacHo BGV/GUV.

HaumHas ¢ Beca 50 kr, gng nogbema v onyckaHus obopynoBaHMs paspeLuaeTcs NpUMeHsTb
TOMbKO NOADBEMHMKM, Haxogswwmecs B 6e3ynpeyHoOM TeXHUYECKOM COCTOSHUM W
AonyLLEeHHble 3KCnnyaTalunMm opraHaMmm TexHagsopa.

Y6eautecb B TOM, 4TO CTPOMNOBOYHble CpeAcTBa, KaHaTbl W
npenoxpaHuUTenbHble YCTPOMCTBa PpyvHoM nebeoku HaxogsTcs B
6e3ynpe4yHOM TEXHUYECKOM COCTOSIHUU. TONMbKO ecnn B TOM chlyvae,
ecnv NnoAbeMHUK HaxogUTCcs B 6e3ynpevyHOM TEXHUYECKOM COCTOSIHUM,
pa3peluaeTcs Ha4yaTb pa6oTbl. be3 3Tol NpoBepKU — rPoO3UT OMACHOCTb
ANA XXU3Hu!

Bce paboTbl no 3neKkTpuueckonW YactM Ha 0OOpPyAOBaHMM WM Ha YCTaHOBKE [OOJIKHbI
BbIMOMHATLCSA CMeUManucToM-3MeKTpukom. [ns B3pbiBO3alumLLeHHOro obopypoBaHus Bbl
[AOIDKHBI Takxke cobnofatb MHGopmauuvio, NpusefeHHylo B rnase «Bbi3pbiBo3alimta no
CTaHAapTy ...»! HencnpasHble npefoxpaHuTeny OOMKHbI ObITb 3aMeHeHbl. PeMOHTMpPOBaATH
nx Karteropuueckn 3anpeujeHo! CnegyeT MCnonb3oBaTb TOMbKO NpefoXpaHUTENy Ha
yKa3aHHYI0 C1ITy TOKa U YKa3aHHbIX Mofenen.

Mpu paboTe C NerkoBoCnIaMeHsIOWMMUCS PacTBOPaMU W YACTALUMMU  CPeLCcTBaMU
3anpeLwaeTcs  pasBOOMTb  OTKPbITbIM  OFOHb,  MOJIb30BAaThCS  HE3ALUMLLEHHBIMM
0CBETUTENbHLIMU MPMBOPaMK, @ TAKXKE KYPUTb.

O6opynosaHue, paboTatoLLee ¢ ONacHbIMK AN 300POBbS CPeAaMM UM BXOASLLEE C HAMY B
KOHTaKT, nognexuTt obeszapa>kmeaHunto. Kpome Toro, HeobxooMMo cneguTb 3a TeMm, 4ToObI
He 06pa30BbIBaNIMCh U HE UMENUCb OMacHble A5 34,0POBbS rasbl.

Mpu TpaBMMpOBaHUM OMACHbIMU ANS 3A0POBbSl CpefaMu WU rasamu
0KasaTb MepBYI0 MOMOLWb COMNAacHO BHYTPU3aBOACKMM YKa3aHMSAM W
He3aMe[QnUTeNbHO BbI3BaTb Bpaya!

CneguTe 3a TeM, 4Tobbl TpebyeMble MaTepuanbl M MHCTPYMEHT WMMENUCb B HaNmM4uu.
AKKypaTHas M ynopspoyeHHas pabota obecneuvBaeT HagexkHyto u bHecnepeboliHyto
akcnnyataumio  obopygoBaHus. o okoHYaHutio paboT ybepute c obopymoBaHMS
MCNonb3oBaHHble OBTUPOYHblE KOHLBI M WHCTPYMEHT. Bce maTepuansl v MHCTPYMEHTBI
XpaHuTe B NpeAHa3HavYeHHbIX A5 3TOro MecTax.

Paboune >kMpkocTu (B 4acTHOCTM, Macna, CMasouHble Martepuanbl U T.N.) CAMBaTb B
NOOXOOALME EMKOCTM W YTUIU3MPOBATL COrMacHo mpepnucaHuam (corn. Pykosogsiumm
yKaszaHuam 75/439/EWG u MonoxkeHnam corn. §§ 5a, 5b AbfG). Mpw nposenesun pabot no
yXo4y W O4YMCTKE MOMb30BaTbC COOTBETCTBYIOWEN 3alWMTHOM paboden opexxaoun.
YTUnn3aumio ocyLLecTBNATb COrNacHO TEXHUYECKOMY PYKOBOOCTBY MO YCTPAHEHWIO OTXOM0B
TA 524 02 v HopmaTueHoMy akTy EC 91/689/EWG. PaspeluaeTcs MCMONb3oBaTb TOMBKO
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TexHu4eckoe obcny>xmBaHune

JKkcniyamayuoHHble
cpedcmsa

lNepeyeHb 2nukosed

PEKOMEHLOBAHHbIE W3rOTOBUTENIEM CMa304Hble MaTepuvanbl. 3arnpeLiaetcs CMELUMBaTh
Macfla M CMasodHble MaTepuanbl. Mcnonb3yinTe TOMbKO OpWUrMHambHble  OeTanu
“3roToBMTENS.

Mpo6HbIM nyck M ¢GYHKUUOHANbHBIW KOHTpPONb o6opypoBaHus
paspeLiaeTcs ToNbKo nNpu cobniofeHnn o6LMUX YCnoBMit 3KcnnyaTaumm!

[suratenb ONs CMasky MNOALWIWMHUKOB U [N [ONOMHUTENbHOTO BHYTPEHHEro OXNaXKAeHus
3anonHAeTCSA 3KCNIyaTaunmoHHbIM CpecTBOM. [11g 3TOro MCNosib30BaThCA YMCTas NMTbeBas BoAa
(He mMcTURNMpOBaHHas) MNW crieuManbHas CMecb NMPOU3BOACTBA W3rotoBuTens asuratens (P35,
P100). [lguratenw, 3aronHeHHbIe MUTHEBOM BOLOW, B 0603HauYeHUW Tuna uMelT GykBy «T»,
Hanpumep, NU 911T.

OBuratenu c 3anMBKoM NUTbEBOW BOOOM pa3peLlaeTcsl 3KCNAyaTMpoBaTh
M XpPaHUTb TONbKO NPU YCNOBUSIX, UCKITIOYAIOLLMX 3aMep3aHue!

Oeuratenu 6e3 6ykBbl «T» B 0603Ha4eHUN (uckntoyenms: U15, U17, U21...) 3anuTbl cneumnansbHoOm
CMecCblo MPOM3BOACTBA M3roToBUTENs. TOYHble CBeOeHWs COQep>kaTcs B rnaBe «TexHW4yeckue
OaHHble».

Cmecb P35 1 P100 n3roTaBnMBaeTca U3 KOHUEHTPUpOBaHHoro nponunenrnukons (P35 = 35% /
P100 = 100%) u Boabl (P35 = 65% / P100 = 0%) NS OOMMBKM W 3aMOMHEHUS CUCTEMBbI
OXNTXKOEHWs paspellaeTcss TMPUMEHSATb TOMbKO 3Ty CMeCb B YKa3aHHOM COOTHOLLUEeHMU
KOMMOHEHTOB, T. K. B MPOTUBHOM crnyyae 6onblwe He mMoxxeT ObiTb obecneyeHa 3awmTa oOT
3aMep3aHus U KOPPO3MKN. ITa CMeCb rapaHTUPYeT 3aLlMTy OT 3amep3aHns Npu TemnepaTypax
no -15°C.
Cmecb pomkHa O6biITb yTUNU3UPOBAHAa COrMAacHo oduuManbHbIM
npennucaHusMm. (ﬂpu Heo6Xx0QMMOCTM, obpaTuUTbCa B
COOTBETCTBYIOLLYIO OpraHM3aumio!)
3anuMBKa NUTbEBOMW BOAOM MOXKeT BbITb CNUTa B KaHanu3saumio.

TexHUYecKue gaHHble:

MpoussopctBo = WUcnonb3yembii Bo3Mo)XKHble anbTepHaTUBHbIE
CocTosiHue
npepBaHo npopykKT npoayKTbl
Haumenosa- Thermofrost Zitrec Pekasol L Mponmnen-
HUe NpoayKTa rMNKONb
LEU Energie Prokbhlsol
dupma BP GmbH & Co. KG GmbH Fauth & Co. KG
OcHoBa MoHonponuneH- Mponan-1,2- MponaH-1,2- Mponax-1,2-
TMUKOMb auvon avon avon
LBeT 6ecuBeTHbIN 6ecuBeTHbIN cnerka . 6ecLBeTHbIN
>KENToBaTbIN

Crenenb 80 % - 94,99 % 96 % - 98 %
YUCTOTbI
MnoTHoCTb 1,056 r/mn 1,051 r/mn 1,050 r/em3 1,051 r/mn
Temneparypa 140 °C 164 °C 185°C 188°C
KuneHus
ph 7.9 9,9 7,5-9,5 -
Bopa 3% -9,99 % Makc. 5 % - 0,20 %

Tabn 7-1: TexHn4ecKkue faHHble - NepeyeHb FAKonen
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MpoussoacTBo  Mcnonb3yembii Bo3MoXXHble anbTepHaTUBHbIE
CocTosiHue
npepsaHo npoaykTt npoayKTbl
Hutpur HeT HeT HeT HeT
AMuUH - HeT HeT HeT
docdar - HeT HeT HeT
Cunukat - HeT HeT HeT
Knacc
OnacHoCcTH 1 1 1 1
Ans son,
Aonyck FDA - na - -
HAonyck HT1 - na - -
Donyck Afssa - na - -
ans

3ameuaHue - - - MeaULMHCKOro

NCMonb30BaHNs

Tabn 7-1: TexHu4eckue faHHble - NepeyeHb rMUKonen

MepeyeHb TpebyeMbiX MHTEPBANIOB TEXHNYECKOTrO 06CNyXXM1BaHWS: WHmepBarei
mexHu4eckoz2o
obcnyxcuBaHus

- KoHTponb noTpebnsieMoro Toka v Hanps>keHus ExcemecsiyHO

- MpoBepka wWCMOMb3yemMo KOMMYTaLMOHHOM anmapatypbl i MO3MCTOPOB, KOHTPOJb
MonoCTY CKaTUa U T. M.

- KOHTpOb CONpOTUBIIEHNS M30MIALMN KaxcObie 6 mecsiyes
- Bwu3yanbHbIV KOHTPONb TOKOBEQYLMX Kabenen

- Bu3yanbHbI KOHTPONb NPUHAANEXKHOCTEN, HANMPUMEP, HAMOPHOTO KOXXYXa U T. .

- KOHTpOJ‘Ib paGOTbI BCeX NMpefoxXpaHUTENbHbIX N KOHTPOJIbHbIX yCTpOIZCTB o6opyp,OBava, a Exceco0Ho
TaK>XXe NoabeMHUKA

MepeyeHb OTAENbHbIX PAabOT MO TEXHUHECKOMY 06CY>XXUBaHUIO: Pabombi no

mexHu4eckomy
06CyHUBAHUIO

PerynapHo cnefyeT npoBOAWTb KOHTPOnNb NoTpebrieHns Toka W HanpskeHna no ecem 3 dasam.  KoHmMposib nompebsisiemMozo
Mpy HopMarbHOM paboTe 3TU NapaMeTpbl OCTAIOTCS NOCTOSIHHBIMW. HeGonbLuMe KonebaHus MOTYT — moka u Hanps#ceHus
06DBACHATLCS CBOWCTBaMMW HarHeTaemoW cpedbl. bnaropaps KoHTponto 3a noTpebrneHvemM Toka

MOXHO CBOEBPEMEHHO pacrno3HaBaTb W YCTPaHATb MOBPEXAeHMs W/Mnu HesepHylo paboTy

pabouero Koneca/Kpbinb4aTku, MOALMMHUKOB w/Mnu pgBuraTens. Tem cambiM yAaetca B

3HauUTeNbHOW Mepe NpeaynpeaunTb Cepbe3Hble NOCNeACTBUS U YMEHbLUUTb PUCK NOSHOTO OTKa3a.
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Mposepka ucnosb3yemoli
KOMMymayuoHHoU
annapamypsi 0114
no3ucmopoBs, KOHMPO/ib
nosocmu cicamusi u m. n.

KOHITIpO]'lb conpomusrieHus
usos[ayuu

Bu3syanbHbIl KOHMPOb
mokogedywux kabesnel

Bu3syarbHbili KOHMPOIib
npuHadnexHocmeti

Koumponb pabomai
nNpedoxpaHumersnbHbIX U
KOHMPOJIbHBIX ycmpolicms

MpoBepbTe 6e3ynpeyHoCcTb paboTbl MCMONb3YEMON KOMMYTALMOHHOM annapaTtypbl. HemcnpasHble
YyCTPOMCTBA [OMKHbI O6bITb CPa3y >Ke 3aMeHeHbl, T. K. OHM bonblue He MoryT obecneynTb 3aLmTy
obopynosanus. CTporo cobmopath [faHHble O npouedype NpoBepku (MHCTPYKUMIO Mo
3KCMyaTaLumm COOTBETCTBYIOLLEr0 KOMMYTaLMOHHOrO anmnapara).

[lns NpOBEPKM COMPOTMBIIEHWUS M30MSLUMKU TOKOBeAyLMIiA Kabenb [OMKeH ObiTb OTCOEAMHEH OT
3aknMoB. lMocne 3Toro € nomolibto npubopa Ons NpoBepku w3onsumu (M3MepuTenbHOe
NocTosiHHoe Hanps>keHne 1000 B) MOXXHO M3MepUTb CONPOTUBIEHUE. M3MepeHHble 3HaUYeHUs He
AOIDKHbI ObITb HUXKE Creay WM MUHUManbHO A0NYCTUMBIX 3HaYEHWIA:

Mpwn nepsoM BBOAE B 3KCMAyaTaUMio COMPOTMBNEHME M30NAUMM He OOJDKHO ObiTb MeHbLUe
20MOM. Mpw nocnenyroLMX U3MeEPEHNIX 3Ha4YeHMe [OMKHO BbITb 6onbLue 2 MOM.

CnuwKomM HU3Koe conpoTueneHne naondaumun: B Kabenb VI/MHM OBuraTenb Morsia nonacTb Bfiara.

O6opynoBaHue 6onblie He MNOAKMIOYaTb, MPOKOHCYNbTUPOBATbCA C
usrotoputenem!

Mpu ocMoTpe TOKOBeAyLMX Kabenen crnedyeT BbISIBUTb Hanuuve Mysbipen, TPELWH, LapanvH,
noTepTocTeN WMOM COABNEHHbIX Y4YacTKOB. [pu  0OBHApy>KeHUW MOBPEXOeHWi crnemyeT
He3aMenNMTeNbHO 3aMeHWUTb NOBPEXXOeHHbIN TOKOBEAYLLMI Kabesb.

Kabens paspewaercs 3aMeHfiTb TONbKO  M3rOTOBUTENO  MIM
aBTOPU3UPOBaHHOW U CepTUULMPOBAHHON MacTepcKoi. Bo3o6HOBUTL
aKcnnyaTauuio o6opynoBaHus MOXXHO nuwb nocne
KBanu¢uUMpPOBaHHOIO YCTPaHEHUS NOBPeXAeHUM!

I'IposepMTb NPaBUNbHOCTb KpenJyieHNa 1 OTCYTCTBUE YyTedeK B NPUHAONEXXHOCTAX, HAanpumep, B
HAanopHOM KOXXyxe ”n T. . OTcoeguHumBLUNeECS VI/VIJ'II/I HencnpaBHble MNpUHAONIEXHOCTU
He3amMmennnTesibHO OTPEMOHTUPOBATb UJTN 3aMEHUTb.

KOHTpOJ'IbeIMI/I yCTpOVICTBaMVI ABNAKOTCA, Hanpumep, TepMOHyBCTBMTefIbeIIZ 3JIEMEHT B
nosurartene, ychOIZCTBO KOHTPONIA MOJIOCTU CXKaTud, penie 3auTbl OBuratensd, MakCcmmalibHoe
pene Hanpsa>XeHna n 1. n.

Pene 3awmTbl gBuUratens, MakcMmanbHoe pene Hanps>keHud, a TakXXe BCe Opyrue pacuenumtenu
014 NPOBEPKU O0/1KHbI 6bITb pacuensieHbl BPy4HYHO.

[ns npoBepkn TepMOYYBCTBUTENIbHOTO 3fieMeHTa 06opyAoBaHWe OOMKHO OblTb OXNAaXAEHO [0
TemMnepaTypbl OKpY>Katolleh cpedbl, a 3MeKTPUYECKMA MuTaloWmin Kabenb KOHTPOSbHOrO
YCTPOWCTBA OTCOEOMHEH OT 3aXXKMMOB B pacrnpepenuTesnisHOM LKady. 3aTeM KOHTPOJIbHOe
YCTPOWCTBO NPOBEPAETCS C MOMOLLbIO OMMeTpa. Mi3mepeHuto nognexar cnegytoLime BeNnIMHbI:

BumeTannunyecknMm gatyumnk: 3HaveHme pasHo «0» - npoxopn

TepmomeTpmyeckuin [aTymMK € NO3UCTOPOM: TEPMOMETPUYECKMI OATYMK C NO3UCTOPOM MMeeT
COMNPOTMBIIEHNE B XONTOAHOM COCTOSIHUM B AnanasoHe ot 20 go 1000m. Mpun Hanuumm 3 aTymMKoB
3HauyeHue cocTaBnsano 6ol 60 - 3000Mm.

PT 100-paTumk: PT 100-patunkun umetot npu 0°C conpoTtusnerne 1000m. Mexgy 0°C n 100°C
3Ta BeNM4nHa yBenuumneaeTca Ha Kaxkabin °C Ha 0,3850m. Mpu TemnepaType OKpy>KatoLLen cpeabl
20°C nony4aeTtcs 3Ha4eHune 107,7 Om.

an 3HaUYUTEJIbHbIX OTKJ/IOHEHUAX NPOCMM MNPOKOHCYJIbTUPOBATbCA C
usrotoButenem!

MpoBepka NPeROXPaHUTENbHbIX W  KOHTPOMNbHbIX YCTPOMCTB MOABEMHMKA OMWCaHa B
COOTBETCTBYHOLLEN MHCTPYKLMM MO 3KCMAyaTaumm.
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BbiBOO 13 3KCMNyaTaumm

8 BbiBOA M3 3KcnnyaTauuu

B aTom rnase npmneoauTC 0630p Pa3nmnyHbIX BapUaHTOB BbIBOOA U3 IKCNyaTaunu.

Mpu TakoM OTKMOYeHUM oBOpynoBaHWE OCTAaeTC BCTPOEHHbIM WM He OTKIIOYaeTc OT ceTw. Mpu
BPEMEHHOM NepepbiBe B paboTe 060pynoBaHME [OMKHO OCTABATbC MOJTHOCTBIO MOFPY>KEHHbIM,
4To6bl OHO 6bINO 3aLMLLEHO OT MOpPOo3a M Nbaa. CnegyeT obecneynTb HEBO3MOXKHOCTb MOJTHOMO
3amep3aHu paboyelt 30HbI M NOAABaEMOV Cpefpbl.

Tem cambiM, 060pyf0BaHNE NOCTOHHO OCTaeTC roToBbIM K paboTe. Mpu ANUTeNbHLIX NepepbiBax B
paboTe nepuopndecku (ka>kable oguH — TpY Mecua) credyeT BKOYaTh 060pyA0BaHN Ha 5 MUHYT
o nposepku pabotocnocobHocTw.

OcTopo>xHo!

NMpo6bHoe BKMIOYeHUe paspellaeTc BbINOMHTbL TOMIBKO NpwU
pa3spelleHHbIX YCNOBUAX 3KCMayaTauuu (cm. rnasy «OnucaHue
uspenu»). Cyxou xop He ponyckaetc! HecobniopeHue moxxer
NpuUBeCTU K NOJTHOMY BbIXoAy U3 CTpo!

OTKNIOUNTL YCTaHOBKY, o6opyu,osaHme OTCOeANHUTb OT CeTU, AEMOHTUPOBATb, @ 3aTeM NepenaTb
Ha XpaHeHune. [N noCTaHOBKW Ha XpaHeHue y4ynTbiBaTh crieayroLlee:

OcTopoxxHo! l'opsune petanu!

Mpu pemoHTa)ke 060pyAoOBaHK yUnTbiBaUTe TeMNepaTypy YacTen
Kopnyca. OHM MOryT umeTb TemnepaTtypy ropasno Bbiwe 40°C.
BHauane pavTe o6opynoBaHMIO OXNagUTbC A0 TemnepaTypbl
OKpYy>KatoLlen cpeabi!

OcTopoxkHo!

B o6opynoBaHuu, KOTOpoe 3anosiHeHO NMUTbEeBOW BOAOM, Mepen,
NOCTAaHOBKOWM Ha XpaHeHMe Ha CpPOK CBbllle 4 Hepenb unM npu
ONacHOCTU 3aMep3aHW, Heo6XxoAMMO CNUTbL NUTbEBYIO BOAY M
BbICYLWLUTb 060pynoBaHue!

- Oumnctutb 060pynoBaHMe.
- XpaHWTb B YNCTOM M CYXOM MecTe, 3alnTUTb 060pyAoBaHNe OT MOpPO3a.

- CKJ'IEI,EI,MPOBaTb Ha TBepAoM OCHOBaHWMW B BEPTUKANIbHOM MOJNIOXKEHUN, NpenoTBpaTuTb
OonpokunabiBaHue.

- B Hacocax HanopHbI 1 BCACbIBAKOLWMI NAaTPYBKM [OMKHbI 6biTb 3aKPbIThl MOAXOALLMMM
maTepmanamu (Hanpumep, NneHKom).

- MpepoTBpalaTtb NOsIBeHME MnacTU4eckon gedopmaunmn nutarowero kaben B kabenbHom
BBOQE.

- KoHubl TOoKOBEOyLlero kaben 3aWMTUTb OT NMPOHWKHOBEHW Bnaru.

- O6opynoBaHMe YKpbITb OT MPMOTO MOMAAAHN COMHEYHbIX Nyyei BO M3bexKaHne oXpymnyeHu
3/1aCTOMEPHbIX YacTel U NOKPbITU Kopryca.

- Tpn XpaHeHWM B MaCTEPCKMX YuuTbiBaTb, 4TO: M3nydeHue M rasbl, obpasyowimec npu
3M1EKTPOCBAPKE, Pa3pyLUAIOT 3M1aCTOMEPbI YNNOTHEHUN.

BpemeHHbIli BbIBOO U3
3kcnayamayuu

lMosiHbIG BbIBOO U3
skcnayamayuu /
lMocmaHoBka Ha
XpaHeHue
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BbiBOO, M3 3KCMNyaTaumm

- Mpn LAMTENbHOM XpaHeHWM XOLOBOE KOMeCO UMW KpbinbyaTKy perynpHo (pas B nonroga)
MPOKPY4MBaTb BPYUHYH. ITO MPefoTBPaLLaeT BMTUHbI B MOALIMMHUKAX U 3aedaHne poTopa.

- CO6J'IIO,CI,al7ITe TAK>XKe YKa3aHu, NnpuBeneHHble B rnase <<TpaHCI'IOpTVIpOBKa N XpaHeHune».

Bo3obHoBieHUe ObopynoBaHue nepen BO30OHOBNEHMEM 3KCMAyaTaUMW OOJ/HKHO ObiTb OYULLEHO OT MbIU U
IKCnayamayuu noce nogTekoB Macna. B 3aBepLueHue npoBecTn Tpebyemble paboTbl MO TEXHUHECKOMY 06CNY>KMBAHUIO

(cMm. rnaey «TexHuueckoe o6cnyxuBaHue»). NposepuTb paboTy U COCTOHME KOHTAaKTHOrO
0/1umesibHO20 XpaHeHu yIOTHEHMN.

Mo 3aBeplieHnto 3Tux paboT o060pyAoBaHME MOXHO MOHTMPOBaTb Mo MecTy (cm. rnaey
«MOHTaX»), a cneunanucT-3neKTpUK MOXKeT NPOU3BECTM ero NOAKMOYeHUEe K NeKTPUHecKoi
ceTu. Mpy B0306HOBNEHUM IKCNITyaTaumy cobnoaaTh yKasaHu rnasbl «BBo B 3KCMnyaTaumio».

OﬁopynosaHMe AonyckaeTc K 3KcnjiyaTaluuM TOJIbKO B TeXHU4eCKU
683yl1pe‘lHOM U NoaAroToBJiIeHHOM K pa60Te COCTOHUMN.
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MONCK M yCTpaHeHMEe HEMCNPABHOCTEN

9 Mounck u ycTpaHeHne HeUCNpaBHOCTEN

Bo n3bexxaHue TpaBM nepcoHana n noJioMoK 060pyD.OBaHMﬂ npun yCTpaHeHnn HeVICFIpaBHOCTeVI
06ﬂ33TeanOMy cobnopgenHnto nognexar cnegywowine Tp66OBaHMﬂ:

- YcTpaHeHue HeuCrnpaBHOCTEN [[OMYCTUMO TOMbKO MPU HAnMWMuMM KBanuuULMpOBAHHOTO
nepcoHana, T.e. OTAesbHble PaboTbl [OMKHbI BbiTb BbIMNOSHEHbI 06Y4YEHHBIM MEepPCOHANoM,
Hanpumep, paboTbl Ha 3NeKTPoo6OPYAOBaHUM OOMKHbI ObITh BbINOIHEHbI CMELMANUCTOM-
3N1EKTPUKOM.

- Bcerpa 3awmwante o6opy.q03aHv1e oT Cﬂy‘—IaVIHOI'O nycKa, OTK/HOYNB €ro OT 3JIEKTPOCeTHn.
anMMTE COOTBETCTBYHOLLME Mepbl NPenoCTOPOXXHOCTH.

- C yvactnem BTOpOro ornepatopa obecrneybTe BO3MOXKHOCTb 3aLUMTHOrO OTKMIOYEHUS
obopynoBaHus B Nto60N MOMEHT.

- Orpa,l:wlTe NOABW>KHbIE YaCTW MaLLWHbI BO n3be>kaHne TpaBMm.

- CamMoBONbHOE BHeCeHVWe UW3MeHeHM B 00OOpydoOBaHWe JIEXWT  MOJIHOCTbIO  HA
OTBETCTBEHHOCTM MOMb30BaTENS1 U CHUMAeT C W3roTOBUTENs Kakue-nubo rapaHTuiiHble
obsazaTtenbcTal

HeucnpasHocmb:
ObopyoosaHue He
MpuumHa YcTpaHeHue Py
3anyckaemcs
O6pbIB 3/1EKTPONMUTAHUS, KOPOTKOE [osepuTb NpoBepky kabens 1 opuraTens
3aMblKaHue UM 3aMblKaHWe Ha 3eMITi0 B cneunanucTy u, npu Heobxo[MMocCTH,
kabene n/mnv obMoTKe gBUraTens 3aMeHNTb
CoepMHeHNs [0MKHbI ObITb NPOBEPEHDI
cneunanucTom 1, npu HeobxogmMmocTwy,
N3MeHEHbI.
3alMTHbIE aBTOMaTbI ABUraTenei n
CpabatbiBaHue npefoxpaHuTenen, 3alUUTHbIX | NPefoXOpPaHUTENN yCTaHOBUTD
aBTOMaTOB ABMraTene u/Mnm KOHTPOMbHbIX 1 OTPeryniMpoBaTb COrNacHO TeXHUYECKUM
YCTPONCTB TpeboBaHMAM, BbINOMHUTL COpoC
KOHTPOJbHbIX YCTPOMCTB.
MpoBepuUTb NErKOCTb X04a KpblbHaTKy/
pabouero Koneca, npu HeobxogumocTwu,
OYNCTUTb U BOCCTAHOBUTD J1IEFKOCTb XOA,3.
CM. HeMcnpaBHOCTb: YTeuyka vepe3
YCTPOWCTBO KOHTPOJIS MOMOCTM CXKaTmns KOHTaKTHOE yNnoTHeHWe, yCTPONCTBO
(onuws) npepeano Tokosyto Lenb (8 KOHTPONS NOI0CTN CKaTusa coobLiaet o
33BUCMMOCTY OT NoJb30oBaTeNs) HeMcnpaBHOCTU UK OTKMOYaeT
obopynoBaHune
Tabn 9-1: O6opynoBaHue He 3anycKaeTcs
HeucnpasHocmb:
ObopydosaHue
MpuumHa YcTpaHeHue Py
3anyckaemcs, HO cpa3sy
. [loBepuTb CpaBHeHME HAaCTPOKM e nocsie BKJ/ItOYeHUs
TepMU{eckUit pacLenuTent B 3alLTHOM acuenuTens ¢ TEXHUYeCKUMU OaHHbIMU U 6
aBTOMaTe ABWUraTens HempasUIIbHO E 1 HEOBXOMNMOCTH. €6 KODDEKLIMIO ’ cpabamsbisaem
oTperynupoBaH P A » €€ KoppeKu 3aujumHeIli asmomam
crneuvanucTty
oBuzamernsi

Tabn 9-2: O6opynoBaHMe 3anycKaeTcsl, HO Cpa3y XKe nocse BKOYeHUs cpabaTbiBaeT 3aLUMTHbIN aBTOMaT
nBuratens
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MoWnCK 1 yCTpaHeHWe HEUCNPABHOCTEN

HeucnpaBHocmb:
Hsuzamens pabomaem,
HO He Ha2Hemaem

HeucnpasHocmeb:
ObopydosaHue
pabomaem, yKa3aHHble
pabo4ue napamempsi He

MpuunHa

lMoBbILLEHHBIN NOTPebNseMbI TOK U3-3a
60/bLLIOr0 NafeHNs Hanps>KeHUs

YcTpaHeHue

CneumanucT [OMXKEH NMPOBEPUTH 3HAYEHMS
HanpsKeHWs Ha oTAeNbHbIX hasax u, Npu
HeobXxoAMMOCTH, U3SMEHWTL NOAKIIOYEHNe

Pa6oTa ot 2 a3

CoepunHeHMe OOMKHO 6bITb MPOBEPEHO
cneunannMcTom 1, npu HeobxogmmocTh,
N3MEHEHO

Cnuwkom 6onbluas pa3HOCTb HaNPs>XKeHWi
Ha 3 asax

CoeivHeHWe N KOMMYTaLMOHHOE YCTPOMCTBO
LOJIXKHbI 6bITb NPOBEPEHbI CMELMATNIUCTOM W,
npv Heo6X0OUMOCTH, U3MEHEHBI

HEI'IpaBMJ'IbHOE Hanpas/eHne BpalleHunsa

MoMeHsTb MecTamu 2 hasbl

Kpbinbuatka/pabodee koneco 610KMpOBaHbI
3abuMBLLIENCS rPA3bIO, HAMMMLLMM
MaTep1anom u/Mnm nocTopoHHUMM
npegmMeTamMu, NoBblLLEHHOE NoTpebneHne
TOKa

OTKNoUnTL 060pYA0BaHME, NPESOXPaHUTD
OT NOBTOPHOTO BKIOYeHUs, obecrneynTb
NErkocTb X0Aa KpbiibiaTku/paboyero
Koneca, O4MCTUTb BCACbIBAIOLLMIA NaTPy6OK

CIIMLLIKOM BbICOKasi MIOTHOCTb HAarHETaeMom
cpenbl

MPOKOHCYNIbTUPOBATBLCS C 33aBOLOM-
M3roToBUTENEM

Tabn 9-2: O6opynoBaHMe 3anycKaeTcsl, HO Cpa3y XKe nocse BKOYeHUs cpabaTbiBaeT 3alLMTHbIN aBTOMaT

Asurarens

MpuuunHa

HeT HarHeTaemol cpefbl

YcTpaHeHue

OTKpbITb IMHUIO NOQAYM B pe3epByap Um
3aCIIOHKY

3abuTta nuHUS noga4n

O4YNCTUTb TIMHUIO NOAAYM, 33CTIOHKY,
BCacbIBaOWMn Tpybonposog, BCaCbIBAOLL NI
naTpyboK nnu NpuemMHbIA CUTHaTbIN DUILTP

Kpbinbuatka/pabodee koneco 610KNpOBaHbI
W 3aTOPMO>KEHbI

OTKNoUNTL 060pYA0BaHME, NPESOXPaHUTD
OT NOBTOPHOTO BKIIOYeHUs, obecneynTb
NeErkocTb X0Aa KpbinibyaTku/pabouero koneca

MoBpe>kaeHHbIN wnaHr / Tpy6onposog

3aMeHuTb noBpe>XXaeHHble aeTann

MpepbIBUCTBIV pexxnum paboTbl

MpoBepUTL KOMMYTaLMOHHOE YCTPOWNCTBO

Ta6bn 9-3: iBuratenn pa6oTaeT, HO He HarHeTaeT

MpuumnHa

YcTpaHeHue

O4nCTUTb NUHWIO NoJauN, 3aCJIOHKY,

Bblaep_‘)fcuBa[-ong 3abuTa nuHUS Nopayn BCacbIBaOWMin Tpybonposon, BCacbiBaOLL U
naTpyboK nnu NpuemMHbIA CUTHaTbIN DUILTP
3aKpbiTa 3aCNOHKa B HarHeTaTeNbHOM NIMHUK MOMHOCTBIO OTKPbITb 3aCNIOHKY
Ta6bn 9-4: O6opynoBaHue paboTaeT, yKasaHHble paboune napameTpbl He BbiiepXXuUBaloTcs
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MONCK M yCTpaHeHMEe HEMCNPABHOCTEN

MpuunHa

KpbinbuaTka/pabouee koneco 6110KMPOBaHbI
NN 3aTOPMOXKEHBDI

YcTpaHeHue

OTKntounTL 060pYyaOBaHMeE, NPEAOXPaHNTD
OT NOBTOPHOTO BKJIIOYEHMS, obecneunTtb
NerkocTb X0[a KpbinbiaTkn/pabouero Koneca

Hel'lpaBI/IJ'IbHOE HanpassieHne BpaLleHna

MomeHsTb MecTamu 2 asbl

BOB,D,yX B CUcTteme

MpoBepuTb U, NpU HeobXx0OMMOCTU, yaanuTb
BO34yX W3 TpybONpoBoaoB, HANOPHOMO
KO>KyXa U/MNn HaCOCHOM YacTm

OGopynosaHme HarHeTaeT NpoTuUB CIINLLKOM
BbICOKOro faBneHunsa

MpoBepWTb 3aCNOHKY B HarHeTaTeNnbHOWM
TIMHUW, NPU N3BECTbHbIX 0OCTOATENbLCTBAX,
MOJSIHOCTbBIO OTKPbITh, MCMOJIb30BaTh APYryto
KPbINbYaTKY, KOHCYNbTaLWs C U3rOTOBUTESIEM

SBNeHnst M3Hoca

3aMeHUTb U3HOLLIEHHbIe geTanu

MoBpexkaeHHbIN WwnaHr / Tpy6onposog

3aMeHuTb nospexxaeHHble aeTanu

HemonycTuMoe copep>kaHue rasos B
HarHeTaemon cpege

MPOKOHCYNIbTUPOBATBLCS C 33aBOLOM-
U3roTOBUTENEM

Pabota ot 2 a3

CoepunHeHMe OOMKHO 6bITb MPOBEPEHO
cneunanuMcTom 1, Npu HeobxogmMmocTwy,
N3MEHeHO

Cnuiwkom 60sibLLIoe OMYyCKaHWe YPOBHSA BOAbI
BO BpeMS 3KcrnyaTauum

MpOBEpUTb MUTAaHNE Y EMKOCTb YCTAHOBKMY,
NPOBEPUTb PerynupoBku u paboty
YCTPOWCTBA YNpaBneHus ypoBHEM

Tabn 9-4: O6opynoBaHue paboTaeT, yKka3aHHble paboune napaMmeTpbl He BbiAepXXUBAIOTCA

MpuunHa

O6opynoBaHue paboTaeT B He[ONyCTUMOM
AvanasoHe

YcTpaHeHue

MpoBepnTb paboumne xapakTepucTuKn
MaLUVHbI U, NPV Heo6X0ANMOCTH,
OTKOPPEKTUPOBATL U/MIN N3MEHUTb YCNOBUS
aKcnnyaTaumm

3abuT BcacbiBaOLWMIN NaTpyboK, MpMemMHbIn
CUTYaTbIN QUALTP U/MNK KpbINbYaTKa/
paboyee Koneco

OuMCTUTB BCacbiBalOLWMA NaTpy6OK,
NMPUEMHBIV CUTHATBIN UNLTP
u/mnun kpbinbyaTky/paboyee Koneco

Ta>kenbin xonq KPblJ1bY4aTKN

OTKNOUNTL oGopynosaHme, npenoxpaHnTb
OT NOBTOPHOrO BKJTKOYEHUA, obecneynTb
NEerkoCTb Xo4a KpblsibMaTKu

HeponycTumoe cogep>kaHuve ra3os B
HarHeTaemown cpefe

npOKOHcyfIbTMpOBaTbCﬂ C 3aBogomM-
NU3rotosuTenem

Pabota ot 2 a3

CoefvHeHWe O0KHO 6biTb MPOBEPEHO
cneunanucTom 1, npu HeobxogmMmocTw,
N3MEHEHO

HenpaBwbHOE HanpaBfieHne BpaLLeHuns

MomeHsTb MecTamu 2 pasbl

Tabn 9-5: O6opynosaHue paboTaeT HepaBHOMEPHO, C BbICOKUM YPOBHEM LLIYMa

HeucnpasHocme:
ObopydosaHue
pabomaem
HepaBHOMEpPHO, ¢
BbICOKUM YpOBHeM wyma
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MoWnCK 1 yCTpaHeHWe HEUCNPABHOCTEN

HeucnpasHocmbe:
Ymeuka yepe3s
KOHMAaKkmHoe
ynsiomHeHue,
ycmpoUtcmBo KOHMpOoisi
nonocmu cxcamus
coobuwaem o
HeucnpasHocmu usnu
omkro4aem
obopydoBaHue

HanbHeliwue onepayuu

MpuunHa YcTpaHeHue

SBNeHns n3Hoca

3aMeHUTb U3HOLLIEHHbIEe oeTanu

nOBPE)KJJ,eHbI nogwnnHUKKM asuratena

npOKOHcyﬂ bTMPOBATbCA C 3aBOOOM-
n3rotTosuTenem

O60pynoBaHue yCTaHOBIIEHO C MEPEKOCOM

MpoBepUTb MOHTAX, NPX HEOBXOANMOCTH,
YCTaHOBUTb PE3UHOBbIE KOMMEHCATOPBI

Ta6bn 9-5: O6opynosanue paboTaeT HepaBHOMEpPHO, C BbICOKUM YPOBHEM LIyMa

(YcTpoiicTBa  kOHTpONs MOMOCTM — CXKaTus

ABNAKOTCA

OONONTHUTENTbHbIM ~ OCHALLEHNEM U

npepnaratoTca He Ona BCeX TUMOB. HEO6XO,D,VIMbIe cBefeHnda copep>katca B noaoTBep>XXOeHun

3aKasa W B CXeMe 3NeKTPUUECKNX COeanHEeHNIA.)

MpuuunHa YcTpaHeHue

ObpasoBaHune KOHAOeHcaTa u3-3a
AMMTENbHOTO CPOKa XpaHeHNs 1/mnm
CUNbHbIX KonebaHni TemnepaTypbl

Ha kopoTkoe Bpemsi (He 6onee 5muH)
BKJIIOUNTb 060opynoBaHue 6e3 ycTponcTaa
KOHTPOMS NONOCTM CXKaTusl

CnnLWwKOM BbICOKO YCTaHOBJIEH
ypaBHVITEJ'IbeIVI cocyn (,D.OI'IOJ'IHVITEJ'IbHOG
OCHalleHune Onsg «nosbgepHoro» HaCOCEI)

YpaBHUTENbHbIV COCYA, YCTAaHOBUTb Ha
BblCOTe He 6011ee 10 M BblILLE HUXKHEN KPOMKM
BCacblBatoLLLero naTpybka

MoBbILLIEHHAs yTeYKa Npu NpMpaboTke HOBbIX
KOHTaKTHbIX YMIOTHEHW

BbinonHuTL 3aMeHy Mmacna

MoBpe>kaeH kabesnb yCTPONCTBA KOHTPONS
MoMoCTH CXXaTuS

3aMeHNTb YCTPONCTBO KOHTPOMSA NONOCTH
oKaTns

HemcnpaBHoe KOHTAKTHOE yrnJjiIoTHeEHne

3aMeHNTb KOHTAKTHOE YNNOTHEHWeE,
NPOKOHCYNbTUPOBATLCA C 3aBOJOM-
nsrotosutenem!

Ta6n 9-6: YTeuka yepe3 KOHTaKTHOe YNNOTHEeHNe, YCTPOMCTBO KOHTPOJISl MONOCTHU CXKaTus cooblyaeT o

HEUCnpaBHOCTU UJIU OTKINO4HaeT oﬁopynosauue

Ecnn ykasaHHble Mepbl He MOMOraloT YCTPaHUTb HeWUCNpaBHOCTW, obpaTWTecb B CEPBUCHYIO
cny>xx06y. OHa moxkeT Bam nomoub cnefytownm obpasom:

no ycmpaHeHuro
HeucnpasHocmeli - TenedoHHasa n/MNn NMCbMEHHasA MOMOLLb, OKa3blBaeMast CEpPBUCHOM CNyX60M
- nopnep>kka no MecTy 3KCrnyaTauum o6opynoBaHus, oKasbiBaemas CepBUCHON Cy>x601
- npoBepKa UM peMoHT 060pyA0BaHNS Ha 3aBOfe-U3roToBUTENe
YYTuTe, YTO MCMOSIb30BaHME OMNpeneneHHbIX YCIyr Hallen CepBUCHOM CNy>XKObl MOXXeT NpMBOAUTb
K panbHenwmm pacxogam! TouHyto MHGOpMaLMio Bbl MoXKeTe NONy4nTb Y CEPBUCHOM CNY>KObI.
9-4 WILO EMU 3.0




BenomocCTb OnepaTOpOBMALLMHUCTOB U paboT MO TEXHOOCNY>XKMBAHUIO M OCMOTPaM

A BegomMocTb onepaTopoBMaLUMHUCTOB U
paboT no TexHO6CNy>XXUBaHUIO U
oCcCMOTpam

Kaxxpgoe nwuuo, pabotaioliee ¢ u3genuem, MoATBep>KAaeT CBoew nognucbio nonydveHne,  BedoMOCMb
npoyTeHMe U YCBOEHWe HacTosiwen WHCTpyKuuM no  3KcnfayatauMm WU TeXHUYECKOMY onepamopos-
obcny>kmBaHuio. Kpome Toro, Bbl 0653yeTecb 4O6pPOCOBECTHO BbIMOMHATL yKalaHus. B cnydae

HecobntogeHns N3roToBMTeNb 0CBOOOXKAAETCA OT BCEX rApaHTUMHBIX 0643aTenbCTB.! mawuHUCmMosB

damunusa MonyyeHo Mopnuco

Ta6n A-1: BenomMocTb onepaTopoB-MalUMHUCTOB
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BegomocTb 0nepaTopoOBMaLLMHUCTOB 1 paboT No TeXHOBCMY>KMBAHMIO M OCMOTPam

Bedomocmu paﬁom no Kaxkgbin paboTHMK BHOCMT MO 3aBeJeHHOMY MOPSAOKYy Bce BuAbl paboT Mo TexHU4eckomy
06CNy>KMBaHMIO M OCMOTpaM B 3Ty BeAOMOCTb, M 3Ta 3anucb 3aBepsieTca ero cobcTBeHHON

mexHu4eckom
y MOANUCLIO M NMOANUCHIO OTBETCTBEHHOTO NMLA.

06CcyHUBAHUIO U
JTa BeAOMOCTb A0MKHA ObiTb NpeabsaBieHa MO 3arnpocy KOHTPOMbHbIM OpraHam npodcoto30B8,

OCMompaM OpraHamMm TeEXHMUYeCKOro Hagsopau n3rotosutento!

Mopnucb
Moanucb OTBETCTBEHHOTO
nuvua

TexxHu4eckoe

o6cny>xueanme / ocMoTp

Ta6n A-2: BepomocTyn paboT no TeXHUYECKOMY 06CNYy>KMBaHMUIO U OCMOTpam

A-2 WILO EMU 3.0



PaboTa oT cTaTuyeckoro npeobpasoBaTens 4acToTbl

B PaboTa oT cTaTMyeckoro
npeo6bpa3oBaTens 4YacToThl

N3penuna dupmbl WILO moryT paboTaTb oT 06bl4HbIX Npeobpa3zoBaTteneit 4acToTbl. O6bIYHO OHM
BbINONHEHbI B BUAe npeobpa3oBaTeniel «C MOQYNMPOBAHHON LUMPUHOM uMMynbca». Ho npwu
pe>kume paboTbl OT NpeobpasoBatens HeobxoomMmo cobnogaTs cnegytollee.

Mo>keT 6bITb MCNonNb30oBaH Ntobon cepuiHbii asuratens WILO. MpyM HOMMHaNbLHOM Hanps>XeHUU
cBbiwe 415 B Heo6xoaMMoO cornacoBaHue C 3aBOA,OM-U3rotoButenemM. HomMmHanbHas MOLHOCTb
AsuraTens us-3a QOMNOMHWUTENbHOrO Harpesa noA AercTBMEeM BEPXHMX FAPMOHMK OOJKHA UMETb
npumepHo 10 %-HbIM 3amac no OTHOWEHMIO K TpebyemMonm MOLWHOCTM Hacoca. [Ans
npeobpasoBaTesieil, He AAOWMUX FAPMOHUK, MOXXHO YMEHbLLNTb pe3epB MowHocTH B 10 %. 310
Yallle BCero AOCTUraeTcs MyTemM WCNONb30BAHMUSA BbIXOOHbIX (PUNbTPOB. [POKOHCYNbTUPYIATECH Y
n3rotoeuTens npeobpasoBaTens YacToThbI.

PacyeT napameTpos npeobpa3oBaTens NPOW3BOAWUTCS MO HOMWHANbHOMY TOKY [ABWraTens.
Bbibvipas ABuraTenb C OpMeHTaumMen Ha ero MOLLHOCTb B KBT, MOXHO CTOJTIKHYTbCS C TPYQHOCTAMM,
T. K. TOTPYy>KHble [OBUTaTeNy KMET OTNUYAIOWMECS XAPAaKTEPUCTUKU MO CPABHEHWIO CO
CTaHAapTHbIMKM ABuratensmu. [iBuratenu Ans pa6oTbl B CTOYHbIX BOMAX XapaKTepusyloTcs
COOTBETCTBYIOLE 1 HOMUHANBHOI MOLHOCTBIO (MOLLHOCTb, YKa3aHHas B KaTasnore).

Morpy>KHble ABWraTenM WMEKT CMasblBalolyecss BOLOW NOAWWNHWKM. [Ons obpa3oBaHus
CMa3bIBatOLLEN MEHKM HEO6X0ANUMO [OCTUXKEHNE MUHUMATIBHON YacTOTbl BpaLLEeHMS.

AnutenbHas pa6oTa npu yactoTtax HMXe 25 'y (30 'y 4-non.) KpaiHe HeXKemnaTenbHa, T. K. U3-
33 Hey0BNETBOPUTENIbBHOM CMa3KM U BO3SMOXXHbIX MeXaHN4YeCckmx KonebaHuin cnegyet cuUMTaThCS
C BO3MOXXHOCTbIO NOBPEXXAEHNI NOJLLNMHUKOBBIX Y3M0B.

CaMmblit HUXXKHMM AManasoH 4acToTbl Bpawenus (no 12,5Tuy) gponxeH
6bITb NpoiaeH B TeyeHue 2 C.

Ha NPaKTUKe 4YacToTy BpaweHuna cnenyet CHMXKATb NUllb HACTOJbKO, 4TObbI COoXpaHanacb
npon3BoOuUTESIbHOCTb HE MEHee 10 % oT MakcMMmasnbHOro pacxopna. ToyHOe 3HayeHue 3aBUCUT OT
TUnNa O60pyﬂ,OBaHI/Iﬂ, €ro cnegyeT y3HaTb Ha 3aBOAEe-U3rotoBmuTesne.

[na HacocoB Ona CTOYHbIX W 3arpa3HeHHbIX BOLO MWHUMAJIbHAA 4YacCToTa BpaweHua He
npennucbiBaeTcA.

Tem He MeHee, cnegyeT obecneyunTb, YTOObI HACOCHBIN arperat — 0CO6eHHO B HUXKHEM AnanasoHe
4acToTbl BpalleHns — pabotan 6e3 BMOpauMit M pbIBKOB. B NMpoTMBHOM cryyae MaH>XeTHble
YNNOTHEHMS MOTYT ObITb MOBPEXAEHbI M CTaTb NMPUUYNHON yTeYeK.

Ba>kHO, 4TO6bI HAacOCHbIM arperat Ha BceM perynvpyemom auanasoHe pabortan 6e3 Bubpauwmn,
pe30HaHca, NyNbCUPYIOLLMX MOMEHTOB 1 Ype3MepHbIX LYMOB (Mpu HeobxoaMmMocTh, 06paTUThCA
3a MHOPMaLMEN Ha 3aBOA-N3TOTOBUTENb).

MoBbILWEHHbIN WyM OBUraTesia n3-3a 3NEeKTPOnnTaHua, copepxawlero BbiClUME TapMOHUKK, —
fABJIeHNEe HOpPpMalbHOE.

Mpn napameTpu3aumm npeobpasoBatens cnepyetr o6s3aTenbHo obpawaTb BHUMaHWe Ha
KBafpaTUYHYIO XapakKTepUCTUKY (HaCTOTHO-TOKOBYH XapaKTepUCTUKY) HACOCOB U BEHTUNATOPOB!
OHa cny>kuT ang Toro, 4YTobbl afanTMpoOBaTb BbIXOAHOE Hanps>KeHue npu yactote < 50Ty K
notpebHoM MOLLHOCTM Hacoca. Hosble npeobpasosaTen npepnaraloT aBTOMaTUYECKYHO
onTUMM3aumio noTpebrieHns 3Heprum — OHa [oCTUraeT aHanorvyHoro 3ddekra. Mpu 3Tow
HacTpoOMKe W HacTponke [Apyrux napameTpos cobntofanTe MHCTPYKUMIO MO 3KCMyaTauuu
npeobpasosatens.

Bbibop 0suzamens u
npeobpasosamernsi
yacmomsi

MuHumaneHasi yacmoma
BpaujeHusi N02pyHCHbIX
HacocoB (CKBAMCUHHbIEe
Hacockl)

MurumanbHas yacmoma
BpauwjeHusi Hacocos 0115
CMOYHbIX U
3a2psi3HeHHbIX BOO

dkcnnyamayus
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PaboTa oT cTaTnyeckoro npeobpasoBaTens 4acToTbl

MakcumarbHbie nuku
HanpsijiceHus U cKopocms
Hapacmawus

MC

3awjuma 0Buzamerns

Jkcnayamayus npu
yacmome 00 60 Iy

KoagppuyueHm
nosnesHozo Oelicmsus

3aksro4veHue

nOpr)KHbIe OBUraTenn c oxnaxxgaemMbiMu Bogon obmoTkamm 6onee YYBCTBUTEJIbHbI K MAKOBbIM
Hanps>XeHuam, Hem cyxue asuratenu.

3anpewaeTcs npeBbIWaTh cneaylowme npeaenbHble 3HA4YeHUS:
Makc. CKOpOCTb HapacTaHus Hanps>keHus: 500 B/mkc
Makc. nMKu Hanpsi>kKeHusi oTHocUTenbHo 3emnu 1250 B

3TV 3HaYeHWs OeNCTBUTENbHbI A1 CKBaXKMHHbIX HAacocoB < 1 KB 1 06bI4HO [OCTUrAOTCS NyTEM
npuMeHeHus cuHyc-hunbTpa unum du/dt-duneTtpa. Ans geurateneil > 1 kB gonycTMble 3Ha4eHs
BbISCHATb Yy u3roToBuTens. Kpome Toro, criegyet BblGpaTb Kak MOXXHO MEHbLUYI YacToTy
“Mnynbcos npeobpasosaTens.

Ans  cobnopgeHnss HOPMAaTMBHbIX aKTOB MO  3/IEKTPOMArHUTHOW COBMECTUMOCTU  MOXKEeT
notpeboBaTtbCsd MpPMMeHeHMEe 3KPaHWPOBaHHbIX MNpPoBOAOB NMb6O npoknagka Kabenen B
MeTannmuecknx Tpybax, a Takxe ycTaHOBKa unbTpoB. Mepbl, Tpebyemble Ons obecneyeHus
COOTBETCTBMSI HOPMATMBHbBIM aKTaM MO 3MeKTPOMarHUTHOW COBMECTMMOCTM, 3aBUCAT OT Tuna u
N3roToBuTENs NpeobpasoBaTens, AMHbI NPONIOXKEHHbIX Kabenen, a TakxKe OT ApPYyrnx akTopos.
Mo3ToMy B OTAENbHbIX Cryyasx TpebyeTcs MpWHATb Mepbl, YKa3aHHble B WHCTPYKUMM MO
aKcnnyaTauum npeobpasoBaTens UM COrnacoBaTb WX HEMOCPeACTBEHHOTO C WM3roToBUTENEM
npeobpasosatens.

Hapsgy co BCTPOEHHOW CMCTEMOW KOHTPOIS ToKa B npeobpa3oBaTene 4acToTbl NMBO TennoBoro
pene B KOMMYTaLMOHHOM YCTPOMNCTBE PeKOMEHOYeTCs YCTaHOBKAa TEPMOOATUMKOB B ABuraTene.
MpurodHbl 4Ns 3TOro TepmMopaTumki ¢ nosuctopamu (PTC), a Tak)Ke pe3ncTopHbIe TePMOQATHUMKM
(PT 100).

B3pbiBo3alyMileHHble ABuratenu (B 0603HaueHMM TUNa COAEPIXKMUTCA
cnoBo «Ex») npu pa6oTte oT npeo6pasoBaTens 4acToTbl Bceraa cneayeT
OCHalWaTb no3uctopamn. Kpome TOro, [AOMKHO MCNONb30BaTLCA
ponyweHHoe pene 3alWMTbl ABUraTens ans nosucropa (Hanpumep, MSS).

Morpy>kHble geuratenn WILO moryT 6biTb hopcmpoBaHbl fo 60 'y, npu ycnoeuu, YTo ABuraTesnb
6b11 paccyMTaH Ha NoBbILLeHHOe NoTpebneHne MOLLHOCTY HACOCOM. TeM He MeHee, HOMUHAIbHYO
MOLLHOCTb criegyeT 6paTh N0 TexHMYecknm nacnoptam ang 50 .

Hapsgy c koadduumeHTamm nonesHoro AencTBUS OBUraTens M Hacoca HeobxoouMMo Takxke
YYMTbIBaTb TakXKe Kng npeobpasosaTens 4actoTbl (0kono 95 %). KoadhduuMeHTbl MnonesHoro
AeNCcTBNS BCEX KOMMOHEHTOB YMEHbLLAKTCSA NMPU CHUXKEHUW YacTOTbl BpaLLeHUA.

DopMmynbl
MponssoanTenbHOCTD BbicoTa nopgaum MolLlHoCTb
n2 n2 2 n2 3
2=Q1*| — Ha2=H1* | — P2=P1*
Q Q n ni

Ta6n B-1: ®opmynbl

Mpy cobntofeHnN yKasaHWN MHCTPYKUMM MO 3KcnnyaTauuu npeobpasoBatens 4acToTbl U
npuBedeHHbIX Bbllle 3amevaHu obecneyeHa 6e3oTka3Has pabota obopyposaHus WILO c
perynupyemon 4acToTon BpaLLeHus.

B-2
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MpoTMBOBMXpEBas NAaCTUHA

C MpoTuBOBMXpEBas NnacTUHa

MpoTMBOBMXpEBas MNACTUHA MOXET WCMOMNb30BaTLCA B PACMONOKEHHOM ropusoHTansHo  O6was uHpopmayusi 06

obopynoBaHun. Ee MOHTaXK BbIMOMHAETCS Haf MPUEMHbIM CUTHaTbiM GuUAbTPOM. KpenneHue
OCYLLECTBIAETCSA C MOMOLLBIO OBYX METanfMYeckux XOMyTOB Ha Kopryce ABMraTens U Hacoca.
Bnaropaps NpoTMBOBMXPEBOM NAaCcTMHE NPefoTBpaLLaeTcs BCacbiBaHWe Bo3dyxa. B cBA3M ¢ 3Tum
[OCTUraeTcst CNOKOMHas 1 nnaeHas paboTta 060pynoBaHus.

usodenuu

O6bIYHO NpPOTMBOBUXpeBas MMAacTUHA NOCTAaBNSETCA MNONHOCTbIO B
c6bope. JleMOHTaXX M nocnedyloWmnii MOHTaXK TpebyloTcs, ecnu
Heo6XxoAMMO MpPOBEpUTb WMNU YBENUYUTb YPOBEHb 3anofIHEHUS
AsuraTtens.

MoHmaic

- lNpoTunBOBUXPEBYIO NNACTUHY YNOXUTb Ha 06opyaoBaHue. [Npy 3TOM HeNoABMXKHblE XOMYTbl  MoHmaxc
NMPOTMBOBMXPEBOM MNAaCTWHbI [OMKHbI Npuneratb K KOpMycy pApuratens M Hacoca.
MpuemMHbIi  cuTHaTbIi UNLTP AOMKeH OblTb MOMHOCTBIO  CKPbIT NPOTUBOBUXPEBOWN
NNacTUHOWN.

- lMogBw>XHble XOMYTbI NPUXAaTb CHNU3Y K HEMOOBMXXHbIM XOMYTaM.

- Kaxgbin n3 obomnx XOMYTOB COeAUNHNTb C NOMOLLbK OBYX BUHTOB C LlJeCTVIFpaHHOVI ronioBKOMN
nraek.

- OTNyCTUTb YeTbipe BUHTA C LLECTUTPAHHOW rOIOBKOM M rankn 060mMx XOMyTOB. JemoHmaic
- CHsATb NoaBUXKHbIE XOMYThI.

- Tenepb MOXHO CHATb MPOTUBOBMXPEBYIO MNACTUHY.

. XOMYT - HeNOABUIXKHO 3aTAHYT
XOMYT - NOABUXKHbBIN .
Ha NPOTUBOBUXPEBOI NNACTUHE
Kopnyc asuraTens
MpoTuBOBMXpEBas NnacTUHa

Kopnyc Hacoca
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Yka3aHusa no 3anmBke geuratenen NU 611 n NU 811

D YKa3aHuA no 3anmMBKe OBuraTeneu
NU 611 u NU 811

PaboTbl Mo 3anvBKe, OMOPOXKHEHUIO W KOHTPOSO YPOBHSA HAMOMHEHWS B 3TUX LOBUraTensx
OT/INYAIOTCA OT COOTBETCTBYHOLMX PaboT Ha HalMX OpYyrMx aBuratensx. 3Tm paboTbl onvcaHbl B
[aHHOW rnaee.

TonbKo NONMHOCTBIO U  NpPaBUNbHO  3aMoOfIHEHHble  ABUraTenu
o6ecneyunBaioT 6ecnepe6oitHyto pabory.

Opuratenu 3anuTbl creunanbHbiM cocTaBoM. bnarogaps 3tomy obecneymBaeTcsi XpaHeHue
asuratenen npv temnepatype o -40°C B TeyeHne rofa v ux akcnnayataums npy TemnepaType Ao
-8°C. Auratenv NoCTaBnAOTCS C 3aBOAA-WU3rOTOBUTENS Y>Ke 3a/IMTbIMU U TOTOBbIMK K paboTe.

Osuratenn, umeiowmne B o0603HauyeHMM OykBy «T», 3anonHATCA
nuTbeBoli Bogoy (He ancTunnuposaHHoM). 3TM paboTbl OOMKHBI 6bITb
npoBegeHbl MO MeCTYy 3KCAAyaTauuu nepen MOHTa>kKOM M BBOAOM B
akcnnyaTtauuio. [lns pBuratenei c 3anMBKOW NUTbeBOW BOQOMW FPO3UT
OMacHoOCTb 3amep3aHus!

1 Ouuctutb gBUraTens u YCTAHOBUTb €ro BEPTUKAJIbHO, 4TObbI BanN (l) Haxogwuncsa BeBepxy.

Asuratenb Heo6xooumo npeaoxpaHUTb OT NageHusa.

2 BbIBAHTWTE BUHT (2), KOTOPbIN HaxoamnTCs CBOKY UM BBEPXY Ha KOPMyCe ABUraTens.
3 3anuBaemas XXUOKOCTb [OMMKHA AOCTUrATb BEPXHEN KPOMKU OTBEPCTUS.

4 Tpv Heob6X0AMMOCTU, LONWUTL B OABUraTeNb XKXMOKOCTb. 3anonHUTE OBUraTesb CreLuanbHom

CMECbI0 WM NUTbEBON BOAOM (HO He AUCTMNNMPOBAHHOM) Yepe3 oTBepcTUe BMHTa (2).

[Buratenb 3anonHATb 40 Tex nop, NokKa >XMOKOCTb HE HAYHET BbIXOOAUTb N3 OTBEPCTUA.

Ecnu pBuraTenb 3anofilHeH cCneuuanbHOM CMecbio, paspeluaeTcs
ponueatb He 6onee 1/2 n nuTbeBoi Boabl (HO He AUCTUNNMPOBaHHOIA).
Mpu gonueke 6onee 1/2 n nuTbeBoit Boabl (HO He AUCTUNNIMPOBaHHOIA)
YyXyALlaeTcs 3aluTa oT 3amep3aHus.

5 Tocne NpoBepKM BBUHTUTL Ha MECTO BUHT (2).

1 OuMCTUTbL ABUraTeNb M YCTAHOBUTDb €0 BePTUKAnbHO, YTo6bl Ban (1) Haxomuncs eeepxy.

OBuratenb Heo6xopumo npenoxpaHUTb OT NafAeHus.

2 BbiBAHTWTE BUHT (2), KOTOPbIN HaxoaMTCcs CBOKY UNM BBEPXY Ha KOpMyce ABuraTens.
3 3anonHuTe ABMraTens BOOOW Yepes OTBEPCTME BUHTA (2).

OBuraTtenb moXeT 6bITb 3aM0NIHEH CMELManbHON CMeCbio UNU NUTLEBOM
Bopoi (He aucTunnuposaHHoii). Mpu 3anueke ABUraTensi NUTbeBOM
BoAoi (He AUCTUNNMPOBAHHOM) OTCYTCTBYET 3aW4MTa OT 3aMep3aHusI.

4 [BuraTenb 3anonHATb 0 Tex nop, NokKa >XMOKOCTb HE HAYHET BbIXOOAUTb N3 OTBEPCTUA.

5 [suraTtenb oCTaBUTb OTKPbITbIM Ha 30 MUHYT, 4TOObI BbILLEN OCTABLUMACS BO3OYyX.

6 [poBepWTb YpPOBEHb 3aroJfIHEHUs! W, NpU HeobXooUMOCTU, OONMUTb OO BEPXHEN KPOMKU

OTBEPCTYUS.

Obuwas uHgpopmayus 06
usoenuu

Ocobsble
xapakmepucmuku

3anuska 0Bueameris

lposepumsb u
OMKOpPPeKmMupoBamb ypoBeHb
3anoJiHeHus

3anonHeHue 0Buzamerns
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Yka3aHuga no 3anmeke geuratener NU 611 n NU 811

AT Q
=48
N

BunT (2)

Puc. D-1: 3anonHeHue gBUraTens

OnopoxcHeHue 0Bueamersi 1 [euraTenb yNOXWUTb FOPU30HTANbHO U BLIBUHTUTb BUHT (1).
2  XKnpgkocTb BbINMMBAETCS U3 OABUTaTens.

3 Cnerka nogHsiTb ABuraTesb, 4TobObl BbINMMNACh OCTaBLUAACS BOAA.

7%
ﬁ\\\@/} / s

BunT (1)

Puc. D-2: Onopo>xHeHue nBuratens
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Mcnonb3oBaHMe B KayecTse CMPUHKINEPHOro Hacoca

E MUcnonb3oBaHUe B KauyecTBe
CNPUHKJIIEPHOro Hacoca

[NanHoe ob6opynoBaHMe NMPUMEHAETCS B CMPUHKNEPHbIX cucTemax (cuctemax noxapoTywenus)  Mcnosib30BaHUe ho

ONs 30aHuiA. ArperaTbl CKOHCTPYMPOBaHbl Afi8 AaHHOW 0651acTM NMpYMEHEHUS U MPOBEPEHbI U HazHayeHuro. obnacmu

LONyLLeHbl YKa3aHHbIM OPraHoM. ’
npumeHeHus

B KayecTBe CRNpPUHKNEPHbIX HacoOCOB paspellaeTcsi MUCNONb30BaThb
Tonbko obopynoBaHue, MMelowee COOTBeTCTBylOWMM ponyck (VdS,
PAWUS, ..). Oonyck npuBeneH B NOATBePXAEHUM 3aKasa M/mnu
TeXHU4YeCcKoM nacnopTte o6opynoBaHus.

B Tabnuue npusemeH 0630p AonylieHHbIX arperatos. Jonyck fencteuTened Tonbko Ans  JlonyujeHHble azpe2amsl
coyeTaHusi OBUraTens W Hacoca Kak arperata. lpy WMCNonb3oBaHWM B KayecTBe OTAEMbHbIX
KOMMOHEHTOB [0MYyCK TEPSET CBOIO CUNY.

Tun Hacoca Tun pBuratens Lonyck VDS
K 86... NU 60-2... /NU 80-2... P 4840420
K 87... NU 60-2.../NU 80-2... P 4840421
KM 350... NU 80-2.../NU901-2... P 4840422
KM 750... NU 80-2.../NU901-2... P 4840423
KM 1300... NU 80-2.../NU901-2... P 4840424

Ta6n E-1: 0630p AonyLLeHHbIX CNPUHKIEPHbIX HACOCOB

CnpuWHKNepHble Hacocbl - 3TO arperaTbl AN YACTOM BOAbl C NpeABapuUTENbHO 3amOSIHEHHbIM XapaKmepuchKu
pasuraTtenem. OHU MOTYT TakK>XKe NPUMEHATHCSA B MCMOMHEHWUM C HAMOPHbLIM KOXKYXOM. CNPUHKIIEPHBIX HACOCOB
B KauecTBe HarpeTaeMon cpefdbl pa3peLuaeTcs NCMONb30BaTb TOMbKO YACTYIO BOAY, HE CKIIOHHYIO K

obpa3oBaHMo OTNOXKeHUN. Makc. TemnepaTypa HarHeTaemMon cpefbl He LOJKHA MpeBbiwaTb

25°C.

B kauecTBe aBapuitHOTo pacxofa rapaHTupyeTcst MUH. 2 %Q, B 06bl4HbIX arperatax u MuH. 4 %Q, B

arperaTax C HarmopHbIM KOXKYXOM. Bpems paboTbl ¢ aBapuiMHbIM pacxogoM cocTasnsieT He 6onee
48y,

Monb3oBatenb 06si3aH cneputb 3a TeM, 4YTO6bI oO6GecneumBanoch
TPEGYEMOE KONMU4YeCcTBO HarHeTaemow cpenbl, a TakKXXe [0CTaTo4YHoOe
JneKTponuTaHue. Kpome TOro, B ciiydyae npuMeHeHuUs CNpUHKIepHble
HaCoCbl Heé pAOOJIKHbl OTKNIOYAaTbCA KOHTPOJ/IbHbIMU yCTpOﬁCTBaMM,
Hanpumep, yCTpOﬁCTBOM 3aWuThbl OT HEPEHanpﬂ)KEHMﬁ, dBTOMAaTOM
3aWUTHOrO OTKJIIOYEeHUA U T. n.!

TexHu4yeckne paHHble 060pyA0BaHWS NPUBEAEHbI B TEXHUYECKOM MacnopTe, nacrnopTe U3 Hawero  TexHuyeckue OdHHbIe
KaTanora, a Tak>xe B XxapakTepuCcTUKax, KOTopble NpUaratoTcs K NogTBepXXAeHMIo 3aKasa.

YKa3aHHOE MWHWMMAnbHOE MOTPY)KeHWe MOrpy>KeHWe B  BEPTUKANbHO  YCTaHOBMEHHOM
o6opynoBaHUK Bcerga OTHOCUTCS K BEPXHe KpOMKe HarnopHoro natpy6ka.

B ropu3oHTanbHO ycTaHOBNEHHOM 06OpYAOBaHWMM yKa3aHHas BEeNIMYMHA OTHOCUTCS K BEPXHEN
KPOMKe MpvemMHoro unbTpa.

Mpu ykasaHMs BenuuUUMHbI KaBMTALUMOHHOIO 3anaca [aBleHus
peKomeHAayeTcs NpU NNaHMpoOBaHUM AononHUTeNnbHo po6asutb 0,5 m!
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Mcnonb3oBaHMe B KayecTse CMPUHKINEPHOro Hacoca

Ucnonb3yemsbie Ha malunHe ycTaHaBnunBatoTCs cnedytolime Tabnunyku.
mabnuyku
3aBoockas mabnuyka 3aBogckas Tabnuuka pacnonoxxeHa Ha kopnyce gsuratensi. Ha Tabnuuke ykasaHbl TeXHUYecKue
OaHHble.
P-Typ | M-Typ
S/IN | MFY
U | Q | S
I | Hz | OTse
Ist | Cosq | TPF max
P | SF | pv4
F | IsF | 1P
| N | MC
Mg Mat.Ph | vds
Puc. E-1: 3aBopackasa Tabnuuka
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Cnuncok ob6o3HaveHUn 6e30nacHOCTMU

AN

foe éﬁ'l'iéiiqiéé ¢e al
acotalcaucuaiiié ¢ii

mo

O6o3Ha4e npoBo0OB
kabens

KoHTponbHoe

YCTPOMCTBO

Eliodiéii iléifioe
6iéloiaiey i0¢ 0aaioa DK/DK ER 143 30 &fi ibéép+éiéﬁ

i acdlaiiianiié ¢iia

Ar s s ASSE XA béga fitioyeaicy o rexe  maris sy
gélf)fgzu éaiaon K20/21 (CM-MSS &&¢ ) ;ggggljzsglalea eee
’ NIV 101) ’

YcTaHaBnMBaemoe 3aKa34uuKoM 3aLUTHOe YCTPOMCTBO

Aéidoacée+anéia 0aca s g AaA

\\aras xAvAA Y Iiieiagnine oié Faml L orvs
/ gaueoiné aaoiiao - - A AXA AR loéep+aica
- 4433048y
44632088

- NIV 105 30 efi foesp+aiea

0Oagé. F-1: * 04448ii{ay 04iia0a060a:

4363204846 = 110°, 101414 fi TAx-&cigyoea 80° 16iéia i PE2-¢&cigjoeae = 90°

AT

18020000 NEaA6A0 11aéEp+aoil 0ag, +0iall 10¢ Ndadaolaaiee «i0aaoidacaaicy»
icot ¢ «loéep+aicy» 1laoidila

O603HayeHune
O603Ha4eHune kabenb
OcHoBHoOM Kabenb
Mposoa--

NpOBOA, 3/1EKTPOL0B
3eMEHO-XKENTbIN
CUHUR

YEPHBIN

O 00 N OO Ui & W N B

KOPUYHEBbIN

=
o

3awmTa nposoaa

=
=

kabenb Ons coeguHeHWs OBuraTens

=
N

Hayano kabens onsg coeguHeHUs geuratens

=
w

KOHeL kKabena ons coeguHeHUs OBuraTens

=
-~

kabenb Ons coegouHeHNs OBUraTeNs ¢ HU3KOWM CKOPOCTbHO

=
(%l

kabenb onNs coeguHeHWs OBUraTens ¢ BbICOKON CKOPOCTbO

=
()]

TEPMUCTOP X0NO[HOro TMna no Hopmam AVH 44081

=
~N

TEPMUCTOP XONOAHOIo TUNa - Ha4ano

=
s}

TepMUCTOP XONOQHOr0 TMNa A9 BbICOKMX TemnepaTtyp no Hopmam ANH 44081

=
\o]

TEPMUCTOP XONOJHOIOo TUNA AN HU3KMX TemnepaTyp no Hopmam ANH 44081

N
o

ABYXMeTanbHbli TepMUCTOP (OTKPbITHIN KOHTaKT) 250B 2A koc ¢1

N
=

Ha4ano OoByxXmMeTanbHOro TepMmncTopa

F-2

WILO EMU 3.0



Cnuncok o603HayveHMm 6besonacHOCTHU

22
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28
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37
38
39
40
41
42

43
44
45
46
47
48
49
50
51
52
53
54
55

L,BYXMETalbHbIM TEPMUCTOP ANSt BbICOKMX TeMnepaTyp (OTKpPbITbIA KOHTAKT)
LBYXMETalbHbIA TEPMUCTOP A1 HU3KMX Temnepatyp (OTKpbITbIA KOHTAKT)
Habntopgatens TemnepaTypbl NMT100 no Hopmam ANH 43760 b
Habntopgatens TemnepaTypbl NMT100 no Hopmam ANH 43760 b

nonnaBok nekax<a (OTKpbITbIN KOHTaKT) 250B 3A koc b1

BbIKNtOYaTe b NPY BbICOKMM OaBleHVeM (OTKprTbIl7I KOHT.) 250B 4A koc ¢1
TEPMMUYECKMI NOMNaBOK (OTKPbITbIN KOHTAKT) 250 B 4 A

yKasaTenb HeNMpOHMLANMOCTU KaMMEPbI YNIOTHEHNS

yKaszaTenb TemnepaTypbl NOQLUMMIHMKA

yKasartenb Temnepatypbl nogwunHmka Mt 100 no Hopmam ANH 43760 b
HabntopaTenb HEMPOHMYAUMOCTU OBUTaTENA. 3aXKUMa U KaM.
Habntopatenb ABuUraTens u 3aXmnma

TEPMONONaBoK U [ABYXMeTaNlbHbil TepMUCTOP (OTKPbITbI KOHTAkT) 250B 2A koc ¢l
TEpPMONONMaBoK 1 XNagoTepM1CcTop

no Hopmam ANH 44081 skpaHupoBaHue

XN1a00TEPMUCTOP, COedeHUTenbHas 4Yactb no Hopmam AWH 44081 xnapoTepmucTtop,
coefieHuTeNbHas 4acTb No Hopmam ANH 44081

6enbivi

BbIK/MIOYaTe b BbICOKOrO OaBMNeHNs MOTOpa U Xonoa TepMUCTOp
no Hopmam ANH 44081

TEpPMONONaBOK W BbIKMOYaTe b BbICOKOrO AaBneHns MoTopa
OTKPbITbIN KOHTAKT 250B 2A koc b1

GMMeTanbHbIA TEPMUCTOP W BbIKITHOUATE b BbICOKOrO AaBfieHns (OTKpbITbIN KOHTaKT) 2508
2A koc ¢l

KpacHbIn

KOHTpOMb MOTOPHOrO OTAEeNeHns

KoHTpornb yTeyek OBuraTens v ynaoTHAOLWEro NpoCcTPaHCcTBa
KoHTponb Asuratens v ynnoTHSAOLWEro NpocTpaHcTBa
XKenTbIn

OpaH>KeBbIN

3efieHbln

YepHo-6enblii

KoHTponb yTeyek

bumeTtannuyeckune n Pt 100 Tepmopatyumkm Havano
cepbin

cepbiit / (cuHnit)

TepMopaTumK ¢ no3ncTopom obMoTKa/Macno cornacHo DIN 44081
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DATENBLATT - ELEKTRISCHER ANSCHLUSS

Sicherheitshinweise:

Der Anschluf® des Motors darf nur von einer autorisierten Elektrofachkraft vorgenommen werden. Es sind bei der
Leitungsverlegung und beim AnschlieRen des Motors die VDE- und die drtlichen Vorschriften zu beachten. Der
Einbau eines Motorschutzes ist zwingend vorgeschrieben. Die elektrischen Werte sind aus dem
Maschinendatenblatt zu entnehmen. Bei rechtsdrehendem Drehfeld hat der Motor die richtige Drehrichtung.

Isolationswiderstand:
Bei Erstinbetriebnahme darf der Isolationswiderstand 20 MQ nicht unterschreiten. Bei weiteren Prifungen mufd der
Isolationswiderstand >2 MQ sein. Die Mefl3gleichspannung ist 1000 V

Aderbezeichnung der AnschluBleitung:

Bezeichnung " | Ader? |

Hauptleitung %
PE griin-gelb® | Schutzleiter "”
3

MotoranschluRleitung ™"

\'J
w
20

Bi-Metalltemperaturfiihler (Offner) 250V 2A cos ¢ =12

21

WILOEMU GmbH 10311111.DOC







CepTudukat o cooTBeTCTBUM HOpMam EC

Ceptudmukar o coorsetcTBum Hopmam EC

cornacHo HopmaTusHoMmy akTy EC 98/37/EC

Hactoawmm Mbl 3a8BnsiemM, 4YTo n3genue

HanmeHoBaHWe nsgenus: Wilo-EMU
0603Ha4eHne TMNa: KM1300... + NU911...
Homep maLvHbI: TMPRWLEER

OTBeYaeT CredyHoLUMM NOMOXKEHUSAM:
HopMaTtumBHbIN akT EC MO MaLLIMHOCTPOEHNIO 98/37/EC
HopmaTuneHbIn akT EC N0 31eKTPOMarHUTHON COBMECTUMOCTH 89/336/EWG

HopMaTuBHbiIit akT EC no HM3KoBoNbTHOMY 060pyaoBaHuio 73/23/EWG

Mcnonb3oBaHHble rapPMOHU3MPOBaHHbIE CTaHOAPThI, B YaCTHOCTK:
DIN ENISO 12100-1:2004
DINENISO 12100-2:2004
DIN EN 809:1998
DIN EN 60034-1:2005
DIN EN 61000-6-2:2006
DIN EN 61000-6-3:2005
DIN EN 61000-3-2:2001
DIN EN 61000-3-3:2006

MN3roToBuTenNb: WILO EMU GmbH

Anpec: Heimgartenstr. 1, 95030 Hof
YNONHOMOYEHHbIN: Volker Netsch

LomKHOCTb: CE-Manager

[aTa: 2008

Moanuce:

OnucaHue u3oenus

HopmamusHbie akmbi EC

[apmoHu3upoBaHHbIE cMaHOap

JlaHHble 06 uszomosBumere






