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Pyccknin

OpVIFVIHaJ'I WMHCTPYKUUU MO MOHTAXKY M 3KCNyaTaunn COCTaBMNEH Ha
HEMeLKOM si3blke. Bce oCTanbHble S3bIKW HACTOSILLEN MHCTPYKUMN
ABNAKOTCA Nepesogom OpI/IFI/IHaﬂbHOIZ NHCTPYKUNN.

NHCTPYKLUMS NO MOHTaXy M 3KCMyaTaLmm aBASeTC HeOTbeMeMon
YacTblo U34enNns, N03TOMY ee BCerga cliefyeT XpaHUTb PSAoM C
nsgenvem. ToyHoe cobnogeHne gaHHON MHCTPYKLUNK aBRsSeTCS
0643aTenbHbIM YCI0BUEM UCMONb30BaHNS YCTPONCTBA NO Ha3Have-
HWIO N KOPPEKTHOrO ynpasneHns ero paboTon.

MHCTPYKUMS MO MOHTa>Ky M 3KCMyaTaumMmn COOTBETCTBYET MOAENU
M3[enuns, a Tak)ke OCHOBHbIM MOOXEHNSIM U HOPMaM TeXHWKKN be3-
0MacHOCTU, AENCTBYIOLMM HAa MOMEHT COAYN UHCTPYKLMK B NeYaTh.

[eknapauus o cooTBeTcTBUM anpekTnsam EC:

Konua geknapaunm cCoOoTBeTCTBUA OUPEKTUBAM EC aBnseTcsi 4yacTbio
HacTosLen MHCTPYKLUUN MO MOHTA>XXY M 3KCnyaTaunn.

Mpy BHECEHUM TEXHUYECKMX U3MEHEHWI B YKa3aHHYHO B [leKNlapauum
KOHCTPYKLMIO 6€3 COrnacoBaHus ¢ U3roToBUTENIEM UITN MPU HECO-
671100 eHNN COAEPIKALLMXCS B MHCTPYKLIMM MO 3KCNIyaTaLmm ykasa-
HUI N0 TexHWKe 6e30MacHOCTM NepcoHana npu paboTe ¢ u3genuem
AeKnapauus TepsieT CBO cuny.

[aHHas MHCTPYKLMS COAEP>XKUT OCHOBOMOAratoLLme ykasaHums,
KoTopble Heobxoaumo cobntoaaTh NPU MOHTaXe, 3KCNyaTaLum n
TeXHWU4eCKOM 06Cny>XnBaHMK. M03TOMY Nepeg MOHTaXXOM ¥ BBOL,OM
B 3KCMJIyaTaLMIo 3Ty MHCTPYKLMIO 0693aTeNIbHO A0MKHbI MPoYecTb
MOHTaXHVK 1 OTBETCTBEHHbI TEXHUYECKMI NepcoHan/oTBeTCTBeH-
Hble NpeACTaBUTENN 3KCNyaTUPYIOLLLE OpraHn3aLmm.
Heobxoonmo cobntofath He TONbKO 06LLMeE YKa3aHWs MO TeEXHUKe
6e3onacHocTu, NpuBedeHHble B faHHOM pa3fene «TexHuka 6e3ona-
CHOCTW», HO U CneumarbHble yKasaHus Nno TexHuke 6esonacHocTy,
cofep>Kallvecs B C/iedyoLWwnx pasgenax v nomeveHHble CMMBOIaMM
OMacHoOCTU.

O6LWMii CMMBON ONMAacHOCTHU

OnacHocTb nopa>keHus 3NeKTpu4eCKuM TOKomMm

YKA3AHUE

OMACHO!
YpesBblYaiHO OMacHas CUTyaums.
Heco6niofieHne rpo3uT CMepThbio UNN TSXKENbIMU TPaBMaMU.

OCTOPOXXHO!

Monb3oBaTenb MoXeT nonyunTb (TsXenbie) TpaBmbl. «OcTo-
PO>XHO» YKa3blBaeT Ha BEPOATHOCTb Nonyuenus (Taxkenbix) Tpaem
npu Heco6noAEeHNN yKa3aHus.

BHUMAHMUE!

CyliecTByeT OnacHOCTb NOBpPeXXAeHUs usaenus/cucrembl. «Buu-
MaHMe» yKa3blBaeT Ha BO3MOXXHOCTb NOBPEXXAeHUS U3fenus npu
HecobniofeHnn yKasaHus.

YKA3AHUE:
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KBanudukaums nepcoHana

OnacHocTu npu HecobnioaeHnn
yKa3aHui no TexHuKe 6e3onacHocTH

BbinonHeHue pa6boT c yueTom
TeXHUKM 6e30MnacHOCTH

YKasaHus no TexHMKe 6e30MacHOCTH
Ans 3KcnnyaTupytoLen
opraHusauuu
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lMonesHoe yKasaHue Nno UCrosib30BaHWIO U3HEeNns U TPYAHOCTSX,
KOTOPbI€ MOTYT BO3HUKHYTb.

YKa3zaHus, pa3meLLieHHble HeMoCpeaCcTBEHHO HAa U3O.eNnu, Hanpumep,
CTpenka HanpaBneHus BpaLleHus,

MapKMpOBKa COeaNHEHNN;

rpmeHHas Tabnunuka,

npepynpexgaroLLme Haknenku,

[A0JIKHbI CTpOro cobntogaTbes nogonep>XnBaTbCs B NOTHOCTbIO
YnTabenbHOM COCTOSIHUMN.

MepcoHan, BbINOMHAOLWMIA paboTbl MO MOHTAXKY, YMpPaBIIeHUIO U TeX-
HUYeCKOMY 06CNY>XKMBAHWUIO, [OIKEH MMETb COOTBETCTBYIOLLYIO
kBanugmkaumto. Cpepbl OTBETCTBEHHOCTH, 06S3aHHOCTM U KOHTP-
0J1b Hafd MepCoHaNoM A0MKHbI ObITb pernamMmeHTMPOBaHbl 3KCMIya-
TUpyloLLen opraHmsaunenn. Ecnu nepcoHan He obnagaet
HeobxoANMbIMK 3HaHMAMU, HeobxoamMo obecrneunTb ero obydeHne
N MHCTPYKTaX. Mpn HeobxoanMOCTH 0byHeHne N MHCTPYKTaXx
MO>KeT NPOBECTU NPOM3BOAMTENb U3AENNS MO 3aKa3sy IKCNnyaTupy-
toLLLel OpraHm3auum.

HecobntogeHune ykazaHun no TexHuke 6€30MacHOCTM MOXKET Npuse-
CTW K TPAaBMUPOBAHWNIO NtOEN, 3arPSA3HEHMNIO OKPY>KatoLLLe cpedbl 1
noBpe>xaeHuto usgenus/cuctembl. Hecobnopenue yKasaHu no
TexHuKe 6e30NacHOCTM BedeT K yTpaTe BCex Npas Ha BO3MeLLeHne
ybbITKOB.

HECO6J'I}O,D,8HI/IG I'Ipe,D,I'II/IC&lHVIIZ no TexHuke 6e30NacHOCTN MOXET,
B YaCTHOCTU, UMETb TaKne nocnencTena:

MeXaHn4YecKmne TpaBMbl NepCcoHana n nopa>xeHne afieKTpnveCcKnm
TOKOM, MéXaHN4eckne n GaKTepMOHOFMHeCKME BO30ENCTBUS;

3arpsisHeHWe OKpYy>KatoLLel cpefbl NPU yTe4kax onacHbIX MaTepuranos,
MaTepuanbHbIf yLepb,
0TKa3 Ba>kKHbIX YHKLMIT U3Aenns/ycTaHOBKY;

HEBO3MO>XHOCTb BbIMOTHEHUA TEXHNYECKOIO 06Cﬂy)KVIBaHM9| n
PEMOHTa CorfnacHo npeanucaHnam.

Heobxoanmo cobntofath ykasaHus no TexHvke 6esonacHocTu, npu-
BeOEHHbIE B AaHHOM MHCTPYKLMU MO 3KCMyaTaumu, CyLLecTByoLmMe
HaLMOHarnbHble NpaBuna TeXHMKM 6e30MacHOCTH, a TaKXKe BO3MOXK-
Hble BHyTpeHHWe paboymne MHCTPYKLMK, MHCTPYKLMK MO 3KCnyaTa-
LMK 1 NpaBuna TeXHWKM 6e30MacHOCTN IKCNIYyaTUpYoLLei
opraHusauum.

INnuam (BKﬂPOHaﬂ ,D,eTeﬁ) C (*)I/BM"IGCKMMI/I, CEHCOPHbIMU NN NCUXN-
HYeCKMMU HapyLUeHNAMU, a TakKXKe nnuam, He obnaparowmnm gocTa-
TOYHbIMU 3HaHVIF|MI/I/OI'IbITOM, pa3peweHo NCnonb30BaTb OaHHOE
YCTPOVICTBO NCKNHOYUTENBbHO NOL KOHTPOJ1IEM UJTU HACTABNEHUNEM
NnLa, OTBETCTBEHHOrO 3a 6€30MacHOCTb BbILLEYNMOMAHYTbIX L.

[eTn LOMKHbI HAXOAMTLCA MOA MPUCMOTPOM AN NpefoTBpaLLeHns
WX UTP C YCTPOMCTBOM.

ECIY ropsiume Wi X0NI0AHblE KOMMOHEHTbI M34enMs/yCTaHOBKN
SBNAOTCA UCTOYHUKOM OMACHOCTM, IKCMJTYaTUPYHOLLLAs OpraHm3aums
OOJKHa NPUHSATL Mepbl, 4TO6bl NPeAOTBPAaTUTb KOHTAKT C HUMM.
Mpw paboTatoLLem n3aenvun Henb3s CHUMaTb 3aLUMTY OT CIyHaliHOro
KacaHusi, NpeayCMOTPEHHYIO AN OBUXKYLLMXCS KOMMOHEHTOB
(Hanpumep, MydTbI).

MpoTekatowume (Hanpumep, B MecTe carbHMUKa) ONacHble nepekaqm-
BaeMble XMAKOCTU (HanpuMep, B3pbIBOONACHbIE, TOKCUYHbIE FOpSi-
umne) LOMXKHbI 0TBOANUTCA 6e30MacHbIM ANA NUL M OKPY>KatoLLen
cpenbl cnocobom. Ctporo cobntopatb TpeboBaHNS HALMOHANbHOTO
3aKoHO[aTenbCTBa.
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+ 3anpelyaeTcs gep>katb B6NV3U M3[envs nerkoBocnnameHsowmnecs
maTtepuansi.

Heo6X0aMMO UCKITHOUNTL PUCK MOPAXKEHMUS 3EKTPUHECKUM TOKOM.
CnepyeT y4ecTb NpeanMcaHns MeCTHbIX NPeAnpusTUIA 3HeprocHab-
XKEHUS.

JKcnayaTupytoLas opraHmsaums obsa3aHa obecneumnTnb, 4TOObI BCe
paboTbl MO MOHTAXY U TEXHUYECKOMY 06CNY>KMBAHWIO BbIMOJHANNCD
MMeoLLIMM [0MNYCK KBanU@ULMPOBAHHbLIM NePCOHANOM, KOTOPbI
F,0JKEH BHUMATENbHO M3Y4UTb MHCTPYKLMIO MO 3KCMyaTaumu.

Pab0Tbl paspeLLeHo BbIMOMHATL TONbKO Ha 3Aenun/ycTaHoBKe,
HaxogsLLemcsi/HaxoOsLLeics B cOCTOSHUM nokost. Heob6xoaumo
cTporo cobntopaTh NocnenoBaTelbHOCTb AeNCTBUIA N0 OCTaHOBKE
M30enus/yCTaHoBKM, NPUBEAEHHYIO B MHCTPYKLIMM MO MOHTaxy W
3KCnnyaTaumn.

Cpa3sy nocne 3aBepLueHWs paboT criefyeT CHOBA YCTaHOBUTb U aKTU-
BMPOBATb BCE MPeLOXPaHUTENbHbIE 1 3aLLUTHbIE NPUCNOCO6NEHMS.

CamMoBONbHOE M3MEHEHME KOHCTPYKUNN N U3TOTOBJIEHUE 3aMaCHbIX
yacteun Yrpo>XkaroTt 6e3onacHoOCTH I/I3,D,ej'|l/|ﬂ/|'|epCOHaJ'la N OTMEHAKT
OEeNCcTBUE BblOAHHbIX U3TOTOBUTENEM CepTI/ICbI/IKaTOB 6e3onacHocTw.

BHeceHWe M3MeHEHWI B KOHCTPYKLMIO M3A.eNns LOMyCKaeTCs TONbKO
NPV COTNacoBaHMM C U3roToBUTeNEM. DUPMEHHbIE 3anacHble 4acTu u
paspeLleHHble U3roTOBUTENIEM NPUHAONEXHOCTU rapaHTUPYIOT
Hage>XkHyto paboTy nsgenus. Micnonb3oBaHune Apyrnx Yacten cHU-
MaeT OTBETCTBEHHOCTb 3a NMOC/IEACTBUS, KOTOPbIE MOTYT BO3SHUKHYTb
B pe3yfibTaTe TaKoro UCMonb30BaHMsL.

3KCI'IJ'IyaTaL|,VIOHHaﬂ HaOe>XHOCTb MNOCTAB/IEHHOIO U3Aenuna rapaHTmn-
PYeTCa TONbKO Npu ero NCnosib30BaHUM No Ha3Ha4eHUto B COOTBET -
CTBWUW C rMaBon &4 MHCTPYKLUUUM MO 3KCNyaTaumun. Hu B Koem cniyyae
HENb34 BbIXOOUTb 3a paMKU nNpenesfbHbIX 3HaYeHun, YKa3aHHbIX B
KaTaJ'IOI'E/TEXHMHECKOM nacnopre.

Hacoc noctasnseTtcs c 3aBofa B KapTOHHOIZ YNaKOBKe 1NN 3akpe-
MAEHHbIV Ha NanneTe C 3alMTON OT NbIAN M BNaru.

Mpu Nony4eHnn HemeAIEHHO NMPOBEPUTb HACOC Ha BO3MOXKHbIE
noBpe>XAeHNs NpY TpaHCNOPTMPOBKe. B criyyae o6HapyXeHus
noBpe>X<aeHWI, NONy4eHHbIX MPYU TPAHCMOPTUPOBKE, CriedyeT npef-
NPUHATL Heob6XoAMMble Mepbl, 06paTMBLLNCL K 3KCNe[UTOpPY B Oro-
BOPEHHbIE CPOKM.

BnnoTb 4,0 yCTAaHOBKM HAaCcOC J,OIKEH XPAHUTLCS B CYXOM, 3aLLMLLIEH-
HOM OT xofiofa mecTe. [Ipe[oXpaHNTb HACOC OT MeXaHUYeCKMX
nospe>xaeHunn!

BHUMAHME! OnacHocTb NoBpe>KAaeHUs Hacoca Npy HenpaBUITbHON
ynakoske!

Ecnu B ganbHeMlieM ocyllecTBNSETCS NOBTOPHasA TPaHCMOPTHU-
POBKa Hacoca, ero ynakoBka [,0J)KHa BbINOJIHATLCSA € yyeToM 6e3-
OMacHOCTM Hacoca Npy TPaHCNOPTUPOBKe.

 insa aToro cnepyeT MCNONb30BaTb OPUrMHANBHYIO YNAaKOBKY MU
YNaKoBKY, 3KBUBaNIEHTHYIO OPUTUHANbHOM.

TpaHCNOpPTUPOBOUHbIE NPOYLUMHBI Nepen UCNOoNb30BaHUEM NMPO-
BepUTb Ha NpeMeT Haf,e>KHOCTU KPernneHUsl M OTCYyTCTBUS NoBpe-
XKOEHUN.
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3.2 TpaHcnopTupoBKa Bo Bpems
MOHTa)ka/meMoHTaXka

Fig. 8: TpaHcnopmuposka Hacoca

N N

Fig.9: TpaHcnopmupoBka 31ekmpooBu2a-
mens

194

Pumpland.ru

OCTOPO>XHO! OnacHocTb TpaBmaTu3ma!
HeHapnekalwas TpaHCNOPTUPOBKA MOXKET NPUBECTHU K TPaBMa-
TU3MY.

TpaHcnopTUPOBKa Hacoca AOMKHa BbIMOMHATLCSA C MOMOLbIO
AONYLLEHHOrOo FPpy303axBaTHOrO Npucnoco6nenus (Hanpumep,
nonucnacTa, KpaHa u T. n.). 3akpenneHue npucnocobnenuii
AOJDKHO OCYLLeCTBAATLCSA C UCMONb30BaHMEM TPAaHCNOPTUPOBOY -
HbIX NPOYLIMH Ha (naHue anekTpoasuratens (puc. 8, B faHHOM
cnyyvae: HanpaBneHue NOAHATUSA C BepTUKaNbHbIM BallOM 3NeKT-
poasuratens).

Mpu Heo6xo0AUMOCTH, HaNpuMep, B CyYae peMOHTa, TPaHCMOPTU-
POBOYHbIE NPOYLUMHbI MOXKHO NepeMecTUTDb € (hnaHLa anekTpoa-
BUraTens Ha ero kopnyc (cm., Hanpumep, puc. 9). Mepen MOHTaXKOM
TPaHCMOPTMPOBOYHbIX NPOYLUMH Ha Kopnyce 3neKTpoaBuratens
U3 oTBepcTUi1 Ans npoywwmH (puc. 7, nos. 20b) BLIBUHTUTL Npo-
ctaeku (cm. rnaey 10.2.1 «3ameHa CKONb3ALIEr0 TOPLEBOro
YNNOTHEHNSA» Ha cTp. 240).

Mepen ucnonb3oBaHUeM TPAHCMOPTUPOBOYHBIX NPOYLUNH y6e-
AUTbCS B TOM, YTO OHU He NOBPEXXAEHbI, a KpeneiXXHble BUHTbI
NOJSIHOCTBIO BBUHYEHbI U KPENKO 3aTSAHYThI.

TpaHCNOPTMPOBOYHbIE NPOYLUMHbI, NepeHeceHHble ¢ pnaHua
aneKTpoABUraTens Ha KOpNyc aneKTpofBuraTens, paspeluaercs
MCMONb30BaTh TONbKO ANS NepeMeLLeHUs/TPaHCNOPTUPOBKY
cbemHoro 6noka (puc. 9), Ho He Bcero Hacoca. Ucnonb3oBaHue
NpoyLUMH ANs oTAeneHns cbeMHoro 6110Ka oT Kopnyca Hacoca
3anpelyeHo.

Mocne BO3MOXXHOro nepemeLLeHUs TPAHCNOPTUPOBOYHBIX NPOY-
WWH ¢ hnaHua 3neKTpoABUraTens Ha Kopnyc anekTpoasuratens,
Hanpumep, B cniyyae pemoHTa (cM. rnasy 10 «TexHuueckoe o6cny-
>KMBaHMe» Ha CTP. 238), nocrne 3aBepLIEHNst MOHTaXHbIX paboT
unu pa6ot no Texo6cny>XusaHuio UX Heo6xoaMMo CHOBa 3aKpe-
NUTb Ha (naHue 3NeKTPoABUraTens, a NPoOCTaBKU BKPYTUTb B
OTBEpPCTUS TPAHCMOPTUPOBOUHbBIX MPOYLLUUH.

YKA3AHUE

C uenbto obecneyeHns paBHOBECKS NOBEPHYTb TPAHCMOPTUPOBOY -
Hbl€ MPOYLUMHbI B COOTBETCTBUU C HanpaBfieHWeM NogHATHS. [ns
3TOro OTNYCTUTb U CHOBA 3aTSIHYTb KPENEXXHbI€ BUHTbI!

OCTOPO>KHO! OnacHocTb TpaBMaTu3ma!

YcTaHOBNEHHbIN HacoC B HeE3aKpenieHHOM COCTOSIHUU MOXKeT
NpUBECTHU K TpaBMaTU3MY.

He ocTaBnaTb Hacoc He3aKpensieHHbIM Ha ONMOPHbIX nanax. Jlanbi ¢
pe3b60BbIMM OTBEPCTUAMM NpeAHa3Ha4YeHbl UCKNIOYUTENBHO ANS
KpenneHus. B HesakpenneHHOM cocTosiHuM He o6ecneunBaeTcs
AOCTaTOYHas YCTOMYMBOCTb Hacoca.

OMACHO! OnacHo pnst )XU3Hu!

Cam Hacoc 1 ero 4acTu MoryT 6bITb O4eHb TsKenbiMu. NMapeHune
AeTanei MoXKeT NPUBECTU K Nope3am, 3aLeMneHusM, ylumbam unm
ynapam, BnfoTb [0 CMepTeNbHOro Ucxona.

Mcnonb3oBaTb TONbKO noaxoasuive nogbeMHble CPpeAcTBa U
¢mkcupoBaTb AeTanu, 4To6bl He AONYCTUTb UX NaAeHUs.

Mpe6biBaHKUe Nof BUCSLLUM FPY30M 3anpeLLeHo.

Mpu xpaHeHUM U TPAHCNOPTUPOBKE, a TaKXKe Nepef BCEMMU YCTaHO-
BOYHbIMM M NPOYUMU MOHTAXKHbIMU paboTamu cnenyeT o6ecne-
4nTb Ge3onacHoe NONOXKEeHME U YCTOMYMBOCTb Hacoca.
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4 Ucnonb3oBaHue No Ha3HaYeHUIO
HasHaueHue Hacocsl ¢ cyxuM poTopom cepuu Stratos GIGA (oguHapHble nuHen-
Hble) n Stratos GIGA B (6110k) npegHa3HaYeHbl 48 MCNONb30BaHNS B
Ka4ecTse UMpPKYMSALUMOHHbIX HACOCOB B 060PYL0BaHUM AN 3MAHWI 1
COOPY>KEHUN.
O6nacTu npUMeHeHUs Hacocbl MOXKHO MCMONb30BaTb ANs:
+ CUCTEM Harpesa BOfbl M OTOMIIEHNS,
+ KOHTYPOB OXJIaXKL,AlOLLEN 1 XONIOAHON BOAbI,
* MPOMBILLMEHHbBIX LMPKYIALUMOHHBIX CUCTEM,
*+ CUCTEM UMPKYNALWKN TEMNIOHOCUTENS.
MpoTuBonokasaHus Hacocbl npegHasHadeHbl UCKIOYUTENBHO A8 YCTaHOBKM 1 3Ky -

aTaunK B 3aKpbITbIX NOMeELLEeHNAX. TUNUYHBIMU MecTamun A9 MOH-
TaXka ABNSAOTCA TeXHUYeCKMe MOMeLLLeHNs B 3AaHNsX C ApYTUMn
MH>KeHepHbIMW YCTaHOBKaMun. HenocpencTBeHHAas yCTaHOBKA
YCTPOMCTBA B MOMELLEHUAX, NpeHa3Ha4YeHHbIX 419 Apyroro
MCNoNb30BaHUs (Kunble 1 paboune NoMeLLeHNs), He NpeayCcMo-
TpeHa. He ponyckaeTtcs:

. Hapy)KHbIVI MOHTa>X 1 3KcnsyatTauna sBHe noMeLLeHnn

OMNACHO! OnacHo gns >xusHu!

A JNuua c KapANOCTUMYNATOPOM NOABEPraloTCA Cepbe3HON onacHo-
CTU CO CTOPOHbI POTOPA, PaCcMoNOXXEHHOT0 BHYTPU 3NeKTpoABUra-
Tens U NOCTOSIHHO HaxoAsLerocss B HAMarHU4eHHOM COCTOSIHUM.
UrHopupoBaHue 3TOI Yrpo3bl MOXKeT NPUBECTU K CMEPTU UK
TAXKeNbIM TpaBMaMm.

* Jlnua c KapaANMOCTUMYNATOPOM BO BpeMsl paboT C HACOCOM AOM>XKHbI
cobniopatb o6wMe npasuna nosefeHus npu obpalieHnm c anek-
Tponpu6opamu!

* He oTkpbiBaTb 3neKTpogBUraTenb!

» [IeMOHTa>K U MOHTaXX POTOpa B Liensx nposefaeHuns paboT no
PEMOHTY 1 Texo6Cny>XMBaHUIO NOPYYaTb TONbKO CMEeLUanmcTam
TexHuyecKkoro otaena Wilo!

« [leMOHTaX>X 1 MOHTa>X poTopa B Liensx nposeneHus pabot no
PEMOHTY U TeXo6Ccny>KMBaHUIO NOPY4aTb TONbKO nuuam 6e3 kap-
puocTumynaTopal

@ YKA3AHUE

MarHuTbl BHYTpW 3MeKTpoaBuraTens He NpeaCcTaBnsoT ONacHOCTH,
NoKa 3NneKTPoABUraTenb NONHOCTbIO co6paH. Takum obpasom,
NMOMHOCTbIO COBPaHHBIN HACOC He MpeaCcTaBnseT ONacHOCTY A4S vy
C KapauoCTUMYNATOPOM, KOTOPbIe MOTYT NMPUBIMXKaTbCs B JaHHOM
cnyyae K Stratos GIGA 6e3 orpaHuyeHunn.

OCTOPO>XHO! OnacHocTb TpaBmMaTu3ma!

A Mpu OTKpbLITUM 3NeKTpoABuraTens NPpoOMCXoAUT pesKoe yBenunye-
HUEe MOLHOCTN MarHUTHBIX NOMNei B HApy>KHOM HanpaBneHun. 3To
MOXKeT NPUBECTU K CEPbe3HbIM Nope3aMm, 3aLeMneHusM 1 ylumbam.

* He OTKpPbIBaTb BHEKTPOHBMraTe.ﬂb!

+ JleMOHTaXX MU MOHTaX (praHLa 3NeKTpoABUraTens U NOALMUMHUKO-
BOrO WYMTA B LieNiX NpoBefeHns paboT No peMOHTY U Texo6cny-
>KMBaHUIO MOPYYaTb TONbKO CeLManucTaM TeXHUHeCcKoro otaena
Wilo!

BHMMAHMUE! OnacHocTb HaHeceHMsa MaTepuanbHoro yuep6a!
A MpucyTcTBylOLWME B NepeKayuBaeMoi XXKMAKOCTU NOCTOPOHHUE

BellecTBa MOTyT NoBpeauUTb Hacoc. AGpa3suBHble TBepable Npu-

Mecy (Hanpumep, Necok) NOBbLIIAIOT U3HOC Hacoca.

Hacocbl, He uMmelowme cepTucukaTta B3pbIB06€30NaCHOCTH, He

NpUrofHbl ANS UCNONb30BaHUS BO B3PbIBOOMNACHbIX 30HaX.

 Kucnonb3oBaHMIo N0 Ha3Ha4YeHMIO OTHOCUTCSA TaKXKe cobniofeHne
AAHHOW UHCTPYKLUU.
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 Jlio6oe nHoe ncnonb3oBaHUe CYMTAETCA UCNONb3OBAaHUEM He NO
Ha3Ha4eHwuio.
5 XapaKkTepucTUKU nspenus
5.1 Pacwmcdpposka Tunosoro PacwmndpoBka TMnoBoro 0603HaueHMs COCTOUT M3 CNEQYHOLLMX dne-
o603HaueHus MEHTOB:
Stratos BblCOKO3(h PeKTUBHBIV HAcOC, yCTaHaBNNBAEMbI
GIGA Ha bnaHue, B Buge:
GIGA B OOMHAPHOIO NMMHEMHOro Hacoca (Inline)
6104HOro Hacoca (Block)
40 HomuHanbHbin anameTp (DN) pnaHuesoro coe-
OUHEHUS
(ns Stratos GIGA B: HanopHas cTopoHa) [MM]
1-51 [vana3oH Hanopa (npm Q=0 M3/‘4):
1 = MWHMManbHO BO3MOXKHas BbIcOTa nofaun [m]
51 = MaKCMMarnbHO BO3MOXHas BbicoTa nogaqm [m]
4,5 HomuHanbHas MOLLHOCTb 3N1eKTpoaBuratTens
[kBT]
XX BapwuaHT: Hanpumep, R1 — 6e3 guddepeHumnans-
HOro gaTyunka AaBneHns
5.2 TexHU4eckue xapakTepucTuku
[nana3oH 4acToTbl BPaLLeHns 500-5200 mMun~t B 3aBucmmocTu ot Tuna
Hacoca
HomuHanbHbIn guameTp DN Stratos GIGA:
40/50/65/80/100 mm
Stratos GIGA B:
32/40/50/65/80 mm (HanopHast cTo-
poHa)
MpucoeanHeHns Tpybonposonos ®naHubl PN 16 EN 1092-2
JdonycTumas Temnepatypa nepekaunsaemon o1 -20°C go +140 °C B 3aBMcumoOCTM OT Nepeka-
XKMAKOCTW, MUH./MaKC. YMBAEMOW XKMAKOCTU
TemnepaTypa oKpy»>katoLLen cpeabl MUH./ Ot0po +40°C WcnonHeHus gns 6onee HU3-
Makc. KnX nnm 6onee BbICOKNX
TemnepaTyp OKpy>KatoLemn
cpefbl No 3anpocy
TemnepaTtypa xpaHeHUs MUH./MaKc. oT-20°Cpo+70°C
Makc. ponyctumoe paboyee gaeneHve 16 6ap
Knacc HarpeBOCTOMKOCTU M30n9LUmmn F
Knacc 3awutel IP 55
JNeKTPOMarHMTHas COBMECTUMOCTb
Co3maBaeMble MOMEXU COrflacHoO EN 61800-3 XKnnaga 30Ha
lomexoycTon4MBOCTb COrNacHoO EN 61800-3 MpombiLLNeHHas 30Ha
YposeHb wyma®) Loa, 1m < 74 BB(A) | oTH. 20 MkMa B 3aBncumocTy oT TMNa
Hacoca
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JonycTvMble NepekaymBaemble xuakoctn?)  Boga cuctem otonnerus corn. CTaHpapTHOE UCMOoHeHne
VDI 2035
XonopHas n oxnaxpatowias Boja CTaHpapTHOE UCMonHeHe
BogHo-rnukonesas cmecb A0 40 % CTaHgapTHOe UCNOMHEHne
(nons rnukons)
MacnsiHbI TennoHoCUTENb TonbKo ANs cneunanbHoro
UCNONHEHNS
Jpyrue nepekaunpaemble XXMOKOCTU  TonbKo ANS cneunanbHoro
UCNonHeHns
JneKTponoAKMoYeHNe 3~380B - 3~480B(+10 %), 50/60 Ty  Mopmep>kmBaemMble TUMbI
cetu:
TN, TT, IT

BHYTpEHHWU 3N1eKTPUYECKUA KOHTYP

PELV, ranbBaHnyeckoe pasgeneHune

PerynMpOBaHMe 4acCTOThbl BpaLleHnd

BcTpoeHHbIN YacToTHbLIN Npeobpa3oBa-
Tenb

OTHOCUTENbHAs BNAXKHOCTb BO3OYyXa
- npu TOpr)K.CpeJZLbI =30°C

= 1PU Toxpys.cpes = 40 °C

< 90 %, 6e3 KoHOeHcauumn
< 60 %, 6e3 KoHOeHcaunn

l]Cpe,u,Hee 3HayeHue YpPOBHS LUyMa Ha TPeXMEPHOWN 3MepseMOon NoLaan B BUAE NPSMOYrofbHOro napannenenunena Ha pacCcTtoaHNn 1 ™M 0T noBepxHO-

CTu Hacoca B cooTBeTcTBMM C DIN EN'ISO 3744,

Z)HOHPOGHaH VH(OPMaLMs 0 AOMNYCTUMBIX NepeKaYBaeMbiX XUOKOCTAX NPUBeeHa Ha CriefytoLLei cTpaHuLe B pasaene «MepekadnBaemble XKUOKOCTU».

Tabn. 1: TexHN4eCcKMe xapaKTepUCTUKK

HEPEKa‘-IMBaeMbIe XKNOKOCTHU

5.3 O6beM nocTaBKuU

5.4 OononHuTenbHble
NpUHaaNe>xXHocTu

ECIM MCMONbB3YIOTCS BOLHO-TIMKOMEBbIE CMecK (Unn nepekadmsae-
Mble XKWMOKOCTM C BA3KOCTbHO, OTNIUYHOM OT BA3KOCTU YMCTOM BOAbI),
TO HeO6XOAMMO YUMTbIBATh MOBbILLIEHHYO MOTpebnsemyto MoLL -
HOCTb Hacoca. MoryT Mcnonb30BaThCA TOMbKO CMECH C aHTUKOPPO-
3MOHHbIMU MHTMBUTOPaMn. Heo6Xx0aAMMO 4YeTKO NpMaep>KMBaThCs
COOTBETCTBYIOLLMX yKa3zaHW nponssogmTens!

MepekavnBaemas XKMOKOCTb He LOMXKHA COOep)KaTb 0CaA0UHbIX
OTNOXKEHUNA.

B cnyyae ncnonb3osaHus Apyrux nepekavunBaembliX XXMOKOCTEN Tpe-
6yeTcs paspewerue Wilo.

Cmecu c copep>xaHnem rnvkons > 10 % Bnvs0T Ha XapakTepUcTUKy
Ap-v v pacyeT pacxopa.

B ycTaHOBKaX, COOPY>KEHHbIX B COOTBETCTBUN C COBPEMEHHbLIM YPOB-
HeM TeXHUKW, NPU HOPManbHbIX YCMOBUSAX MOXKHO MCXOOUTb U3 COB-
MEeCTMMOCTM CTaHAaPTHOTO YNNOTHEeHNS/CKOMb3ALLero TopLesoro
YNAOTHEHNS C NepeKavynmBaeMom XXNAKOCTbIO. Mpu ocobbix 06cToA-
TenbcTBax (Hanpumep, TBepAble NPUMECK, Mac/a UMW BELLECTBa,
pasbepatowme MM, B nepeka4mBaemomn XXnMaKoCTu, BO3AyX B
CMCTEME U T. N.) TpebytoTcs MHOrAa crneunanbHble yNaoTHEHNS.
YKA3AHUE:

3Ha4veHwue pacxona, oTobpakaemoe Ha |R—MOHI/ITOpe/|R—KapTa
namMAaTN NN BbIBOAUMOE Ha CUCTeMe YNPaBIieHNs 30aHNEM, HeNb3A
MCNONb30BaTb AN PEryNIMPOBAHNS HACOCA. ITO 3HAYEHNE OTparkaeT
NNLWb TEHOEHUMIO U3MEHEHWS OaBNEHUS.

3Ha4veHne pacxoa BbIBOAMTCSA HE HA BCEX TMUMAX HACOCOB.

YKA3AHUE:
Ob6s3aTenbHo cobnogaTh ykasaHums B nacnopte 6esonacHocTn
nepekavymBaemMon >Xmgkoctu!

Hacoc Stratos GIGA/Stratos GIGA B
VIHCTPYKLMS MO MOHTa>y U 3KCMyaTaumm

JononHutenbHble NPUHA[NEe>XXHOCTN HEO6XOD,VIMO 3dKa3blBaTb
oTaenbHo. K HUM OTHOCATCS:
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Pycckumn
6 OnucaHue n pyHKLMOHMpPOBaHNe
6.1 Onucanue usgenus
OCHOBHbIE KOMMOHEHTbI
198
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Stratos GIGA:

3 KOHCONM C KPeMneXKHbIM MaTepManoMm Ans MoHTaXa Ha (yHaa-
MeHTe

Stratos GIGA B:

2 KOHCOMNM C KpeMneXKHbIM MaTep1anoMm Ans MoHTaXa Ha (yHaa-
MeHTe

MpucnocobneHne Ans MOHTaXa CKOMb3SALLEro TOPLEBOro yNnnoTHe-
HMS (C MOHTaXKHbIM 60NTOM)

IR-MoOHUTOP
IR-kapTa namsaTu

IF-moaynb PLR ans coegnHerns ¢ PLR/MHTepdeicHbiM npeobpaso-
BaTenieM

IF-monynb LON onsa coegmHenmns c cetbto LONWORKS
IF-mogynb BACnet

IF-mogynb Modbus

IF-mogynb CAN

nO,D,pOGHbIVI nepevyeHb COOEpP>XXNTCA B KaTanore n ooOKyMmeHTaunm no
3anacHbIM 4acTaMm.

YKA3AHUE:
MopkntoyeHue IF-Mopynein [oMyckKaeTcs TONMbKO NPU YCIIOBUM, YTO
Hacoc HaxoAuTcs B 06€CTOYEHHOM COCTOSIHUM.

BbicokoaddekTmBHble Hacockl Wilo-Stratos GIGA npefcTasnsioT
coboWt HacoCbl C CYyXMM POTOPOM CO BCTPOEHHOM 3MeKTPOHHOM
CUCTEMOW perynnpoBaHns YacToTbl BPALLLEHUS U TeXHOornemn
«3NeKTPOHHO-KOMMYTUpyeMoro asuratens» (ECM). Hacocei
BbIMOMHEHbI B BUAE OOHOCTYNeHYaTbIX HU3KOHANOPHbIX LleHTpobexk-
HbIX HAaCOCOB C (hN1aHLeBbIM COEOVMHEHVNEM U CKOMb3ALLUM TOPLIEBbIM
yNnoTHeHneMm.

Hacocbl MO>XXHO MOHTMPOBATb Kak HAacoCbl, BCTpanBaeMble B Tpy6o-
npoBof, HeMOCPeACTBEHHO B 4OCTAaTOYHO 3aKpensieHHbIn Tpybo-
npoBOL, MM YCTaHaBAMBATb HA LIOKOMTbHOE OCHOBAHMeE.

Kopnyc Hacoca UMeeT NHeHOe UCMOSTHEHWE, TO eCTb (aHLbl Ha
CTOPOHE BCAChIBAHWS U HAMOPHOM CTOPOHE PACcMoNOXeHbl HAa OfHOW
ocu. Bce Kopryca Hacoca MetoT ornopHble nanbl. PekomeHgyeTcs
YCTaHOBKa Ha LLOKOJIbHOE OCHOBaHMUe.

Kopnyc Hacoca Stratos GIGA B BbinosiHeH B BUAe CnmMpanbHOro Kop-
nyca ¢ paamepamu ¢naHua B cootsetctsmm ¢ DIN EN 733. Hacoc
CHab>keH 04HOM IUTON UNWN NPUBUHYEHHOMN OMOPHON Nanow.

Ha puc. 7 npeAcTaBneH Hacoc B pa3obpaHHOM BUAE C OCHOBHbIMMU
KOMMOHEHTaMu. Hvxke nprBogsiTcst NoapobHbie MOSICHEHNS K KOHC-
TPyKUMM Hacoca.

Pacnono>xeHve 0CHOBHbIX KOMMOHEHTOB COTNIAaCHO PUC. 7 U HUXKeC-
neaytowen Tabn. 2 («Pacnono>keHne 0CHOBHbIX KOMMOHEHTOB»):

BUHTbI KpenyieHNA KO>KyXa BEHTUNATOPA

Ko>kyx BeHTUnsATOpa

BUHTbI KpenneHus cbemMHoro 651oka

Kopnyc anektpogsuratens

OnddhepeHumnanbHbIi gaTumk aasnexdns (DDG)

Qv W N

KpoHwTtenH DDG
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®naHew anekTpoasuratens

Ban anekTpopgBsurartens

9 MpoMe>XXyTouHbIN Kopnyc

10 BWHTbI KpenneHns NpoMe>xxyTo4HOro Kopnyca

11 YNNoTHUTeNbHOE KOJbLO KPYriioro cevyeHums

12 BpaluatoLasncs YyacTb CKOMb3ALLEr0 TOPLEBOrO YNIOTHEHNS
(GLRD)

13 JTInHWMA n3mepexnsa gasnexHus

14 Kopnyc Hacoca

15 lavika pabouero koneca

16 Pabouee koneco

17 Henoasu>Hoe KoMbLO CKOJb3ALLErO TOPLLEBOro YNIOTHEHNS
(GLRD)

18 LnTok

19 KnanaH ona ynaneHus so3ayxa

20 TpaHCNOpPTUPOBOYHAsA NPOYLLMHA

20a  Touku KpenneHus TPaHCMOPTUPOBOYHbBIX MPOYLUWH Ha (hnaHue
aneKTpoaBuraTens

20b  ToYku KpenneHns TPaHCMOPTUPOBOUHbIX MPOYLLMH Ha Kopryce
afeKTpoaBuraTens

21 BVHTbI KpenneHms 3NeKTPOHHOro Moayns

22 JNEeKTPOHHbIN MOAY b

Tabn. 2: Pacnono>keHve 0OCHOBHbIX KOMMOHEHTOB

Fig.10: Hacoc B cbope

MHCTpYKUMSi NOo MOHTaXy 1 akcnnyaTaumm Wilo-Stratos GIGA, Stratos GIGA B

XapakTepHbIM NpU3HaKoM Hacocos cepun Stratos GIGA asnseTtcs
oxNnakaeHue anekTpoasuratens pybaikon. MoTok Bo3gyxa onTu-
ManbHbIM 06pa3oM NogaeTcs AN OXna>kAeHnsa 3neKTpoasuratena n
3/1EKTPOHHOrO MOAY NS Yepe3 ONIMHHbIN KOXYX BEHTUNATOpa

(puc. 10, nos. 1).

Ha puc. 10, no3. 2 nokasaH Koprnyc Hacoca co cneunanbHON Hanpas-
NAoLLEer MPOMEXXYTOYHOIO KOoprnyca Ans pasrpysku paboyero
Koneca.

TpaHCNopTMPOBOUHbIe NpoyLnHbI (pyc. 10, N03. 3) 4OMKHbI
MCMoMb30BaTbCA B COOTBETCTBUM C r11aBON 3 «TpaHCNopTUpoBKa u
NPOME>XyTOYHOE XpaHeHne» Ha cTp. 193 nrnason 10 «TexHnyeckoe
obcny>xuBaHme» Ha cTp. 238.

OKHO B POME>KyTOYHOM KOpryce, 3aKpbiToe WwuTkom (puc. 10,

no3. 4), ncnonb3yeTcs Npy paboTax no Texo6CNy>KMBAHMIO COTMACHO
TpeboBaHmaM rnaebl 10 «TexHnyeckoe ob6cny>xnaHue» Ha cTp. 238.
Mpu ycnosum cobntogeHvs npaBui TeXHUKU 6e30MacHOCTY OKHO
MO>KHO TaK>Ke MCMOMb30BaTb A1 MPOBEPKM Ha NpeAMeT yTeyek: CM.
rn. 9 «Beop B akcnnyataumio» Ha cTp. 235 n rn. 10 «TexHn4veckoe
obcny>xunsaHve» Ha cTp. 238.
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®upmeHHble Tabnuuku

Fig.11: PacnonoxceHue pupMeHHbIX
mabnu4vek:

dupmeHHas mabau4ka Hacoca, upmeH-
Has mabauyka 31eKkmpoHHO20 MOOY s

Fig.12: PacnonoxceHue pupmeHHbIX
mabnuyex:

®upmeHHas mabauyka npuBoda, pupmeH-
Has mab.1u4ka 31eKkmpoHH020 MoOy s

q)yHKLlMOHaanble y3nbl

Pumpland.ru

Ha Hacoce Wilo-Stratos GIGA pa3meLleHbl TpU hMpMeHHbIe Tabnnyku:

Ha dhmpmeHHo Tabnmuke Hacoca (puc. 11, no3. 1) ykasaH cepuitHbin
Homep (cep. N2.../...), koTopblit Heo6Xx0AMM, HanpuMep, ANs 3aKa3a
3anyacTei.

Ha drpmeHHOM Tabnuuke 371eKTPOHHOrO MOLYNA (3MEeKTPOHHbIN
MOOyMb = MHBEPTEP MMM YaCTOTHbIN NpeobpasosaTens) (puc. 11,
no3. 2) ykazaHo 0603HaueHne INeKTPOHHOIo MOAYNS.

®upmeHHas Tabnmyka nprBoda pacnonoxXeHa Ha 31eKTPOHHOM
MOfyfe CO CTOPOHbI KabenbHbix BBoAos (puc. 12, nos. 3). Moaknio-
YeHMe K 3M1eKTPOoCeTH AOSIKHO BbIMOMHATLCA B COOTBETCTBUM C
napameTpamu, yKa3aHHbIMU Ha hMpMeHHOM Tabnnyke npmeoaa.

Hacoc cocTounT 13 cnefytoLLmMx OCHOBHbIX PYHKLMOHAMbHbIX Y3/10B:
rugpaenuueckut ysen (puc. 6,nos. 1), BKIrouatoLwmin kopnyc Hacoca,
pabouee koneco (puc. 6, N03. 6) n NPoMeXXyTouHbI kopnyc (puc. 6,
nos. 7);

OnuMoHanbHbIN AnUd hepeHUManbHbIi aTimMk gasneHns (puc. 6,
Mno3. 2) C NPUCOEANHUTENBHBIMM M KPENeXXHbIMMU AeTansamu;
npusog (puc. 6, N03. 3), BKIIHOUAIOLLMIA 3NEKTPOHHO-KOMMYTUpYe-
Mblil 3neKTpoaBuraTens (puc. 6, No3. 4) n 3aNeKTPOHHbLIN Moay b
(puc. 6, nos. 5).

T'mapaBnuyecknin ysen no NpMYMHe CNAOLIHOrNO Bana 3MeKTpoABura-
Tens He SBNSETCS TOTOBbIM K YCTaHOBKE Y3/10M; NPV NPoBeAeHnN
60nbWMHCTBA paboT No TeX06CNY>XMBAHWIO U PEMOHTY OH pa3bupa-
eTcs.

FMapaBnUYecKnin y3en NpMBOANTCS B AeifCTBME 3MeKTPOHHO-KOM-
MyTUpPyeMbIM 3nieKTpofBsuraTenem (puc. 6, nos. 4), ynpasnsembim
3NeKTPOHHbIM MoayneMm (puc. 6, nos. 5).

C TOUKM 3peHns MoHTaxa pabouee koneco (puc. 6, nos. 6) n npome-
XKYTOUHbIN KOpMyc (puc. 6, M03. 7) 0THOCATCA K CheMHOMY 610Ky
(puc. 13).
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OTcoeanHeHe cbeMHoro 6110ka oT Kopnyca Hacoca (KoTopbiil
MO>KET 0CTaBaTbCs B TPY6ONPOBOAE) BO3MOXKHO B CeAYHOLLMX CNy-
uasx (cm. Takxe rnasy 10 «TexHuyeckoe 06Cy>KMBaHNE» Ha
cTp. 238):

« Aans obecnedeHns 4OCTYNa K BHYTpeHHUM geTanam (pabouee koneco
1 CKONb3sLLee TOPLEBOE YNAOTHEHME);

* Ona oToeneHusa anekTpoasuraTend oT rugpassindyeckoro y3sna.

MpK 3TOM TPaHCMNOPTUPOBOUHbIE NPOYLWKHBI (pu1c. 13, nos. 2)
L,EeMOHTMPYIOT C naHua anekTpogsuratens (puc. 13, nos. 1), nepe-
HOCST Ha KOPMYC 3NeKTPOABUraTeNs 1 KpenaT Ha HeM (puc. 13,

M03. 3) NP1 NOMOLLM NPEXKHUX BUHTOB.

Fig.13: CbemHbIli 6510k

ANeKTPOHHbIN MoAyb 3neKTPOHHBIN MOAY b HACTPAMBAET YACTOTY BPALLEHMS HAcOCa Ha
yCTaHaBnMBaeMoe BHyTPW AMana3oHa perynmpoBaHus 3apaHHoe
3HaveHue.

MocpencTsomM nepenapa AaBneHns v 3afaHHOro cnocoba perynmpo-
BaHWA BbINONHAETCA perynmposaHme I'M,D,paBJ'IM‘—IeCKOIh MOLLHOCTW.

OpHako npu Bcex cnocobax perynMpoBaHMs HacoOC NOCTOSIHHO NOf -
CTpavBaeTCcs Mo usMeHsoLLieecs 3Ha4eHne Tpebyemo MOLLHOCTH
CUCTeMbl, XapakTepHoe Npe>kae BCero Ans aKcnnyaTaumm TepMmo-
CTaTUYECKMX BEHTUNEN UMK CMecUTenewn.

CyLLecTBeHHble MPenMyLLEeCTBa 3NeKTPOHHOTO PeryimpoBaHus:

+ JKOHOMUS SHEpPrum npm 0OHOBpPpEMEHHOM COKpALLLEHNU 3KCNlyaTa-
LUMOHHbIX pacxonos

eI

* He Tpe6yr0Tc9| BbIXOOHblE€ KNanaHbl C6p0C3 naBsneHuA,

* YMeHbLLAEeTCs YPOBEHb LUYMOB OT NPOTEKAHUS XKNAKOCTH.

O
. |0 Py + Hacoc NoACTpavBaeTCcsa Mo U3MEHSIIOLMECA IKCMNYaTaLMOHHbIE
‘ Tpe6oBaHus.

@ @ @ @ 0603HaueHuns (puc. 14):

Touku KpenneHns obLLIMBKM

KpacHas kHonka

NHdpakpacHoe OKHO

Knemmbl ynpasneHus

Oucnnen

MukponepeknioyaTtenb

Cunosble Knemmbl (ceTeBble KNemMMbl)
WHTepdenc ansa IF-mopyns

Fig.14: SnekmpoHHbIl MOy b

ONOUVTFE WN -

6.2 Cnoco6bl perynupoBaHus Cnocobbl perynmposaHuns, MMeroLmnecs Ha Bbibop:

H AP-CZ

3NeKTPOHMKa NOCTOSIHHO NoaAepKMBaeT nepenan AasneHus,
C030aBaeMblit HaCOCOM, BO BCeM A0MNYCTMMOM AMarna3oHe NoToka
nepekavnBaemMon XKMAKOCTW Ha HACTPOEHHOM 3afaHHOM 3HaYeHUM
Hs nepenaga [asneHnin Hg [0 MakcuMarnbHOM XapakTepucTUKm

(puc. 15).

Hmin Q

Hmax

06beMHbIit pacxop
H nepenan Aasnexns (MuH./makc.)
0 Hs =3apgaHHoe 3HaueHue nepenana faBneHus

@ YKA3AHUE:

MoppobHas nHhopMaums o HacTpolke cnocoba perynmpoBaHuns u
COOTBETCTBYIOLLUMX NapaMeTpoOB COAepXKNTCA B rnase 8 «Ynpasne-
Hue» Ha cTp. 219 n B rnaee 9.4 «HacTporka cnocoba perynmposa-
HUSI» Ha cTp. 237.

Fig.15: PecynuposaHue Ap-c
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Hmax

Hs «

Y2 Hg
Hrmin

Fig.16: PecynuposaHue Ap-v

N max

Hs

N'min

Fig.17: PyuHou pexcum ynpasneHus
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Ap-v:

JNeKTPOHMKA NMMHENHO N3MeHseT 3a0aHHoe 3Ha4YeHne nepenaga
[aBneHns, Noaaep>KMBaemMoro HaCoCcoMm, B Npefdenax Mexxay Hamo-
poM Hy 1 72 Hg. 3apaHHoe 3HaveHne nepenaaa fasnexdns Hg noHv»ka-
eTCA UMW NOBbLILAETCS B COOTBETCTBMM € pacxogom (puc. 16).

Q 06beMHbIN pacxon
H nepenan Aasnexns (MuH./makc.)
Hs = 3apaHHoe 3HauyeHue nepenagfa AaeneHus

YKA3AHUE:

MoppobHas nHhopmMaums o HaCcTpoKKe cnocoba perynmpoBaHus u
COOTBETCTBYIOLLIMX NapaMeTpOB COAepPXXNTCA B rnase 8 «Ynpasne-
Hue» Ha cTp. 219 n B rnase 9.4 «HacTporka cnocoba perynvposa-
HUS» Ha cTp. 237.

YKA3AHMWE:

[1ns ykasaHHbIX cNocob0B perynupoBaHna Ap-c v Ap-v Heobxoaum
anddepeHuManbHbIi 0aTYMK OaBNeHNs, KOTOPbIA NepeaaeT Teky-
LLiee 3HaUEeHMe Ha 3NEKTPOHHbIA MOAY b,

YKA3AHME:

[nanasoH nasnexuns andhepeHumnanbHOro AaTyumka aasneHus 0on-
XEH COOTBETCTBOBATb 3HAYEHMIO AABNEHMUS B 3NEKTPOHHOM Moay e
(meHto <4.1.1.0>).

Py4HOM pe>Xxum ynpaBneHus:

YacToTa BpalleHns Hacoca MOXKeT NoaAep K1BaTbCA Ha MOCTOSAHHOM
3HaYeHUM B Npeaenax Mexany Ny Nyaxc (PUC. 17). Mpu BKMtoYeHMM
pexkuMa «PyyHo pexxMm ynpasrieHWs» OTKNIOYALOTCS BCe OCTalb
Hble cnocobbl perynupoBaHus.

PID-Control:

Ecnu Ha3BaHHbIe BbilLe CTaHAAPTHble CNOCcobbl perynnpoBaHus He
MOryT 6bITb MPUMEHEHbI, HaNnpuMep, MPY Heo6X0AMMOCTU NCMONb-
30BaHWS OPYrvMX aTYMKOB UMW NPY CANLIKOM 60MbLLIOM PacCTOAHMM
Me>Xxay AaTyMkaMu v Hacocom, ucnonbdyetcs pyHkums PID-Control
(Proportional-Integral-Differential-Regelung: nponopunoHanbHo-
MHTerpanbHo-audepeHnLansHoe perynmposaHie).

Brnarogaps BbIrogHO BbI6paHHOM KOMBUHALMKN KOMIMOHEHTOB pery-

JIMPOBaHNs NoJib30BaTeNlb MOXKET [06UTbCs BbICTPOro pearnposa-

HUS Y YCTOMYMBOCTU PerynnpoBaHns 6e3 NoCTOSIHHOMO OTKNOHEHNs
3a[1aHHOTO 3HaYeHms.

BbIxogHOM cnrHan BbIBpaHHOro gatyunka MoXKeT NPUHATL ntoboe
NPOMEXXYTOUYHOE 3HaueHmne. [oCTUTHYTOe TeKyLee 3HadeHue (cur-
Han 4aTYMKa) TakXKe YKa3blBaeTCa Ha CTPaHNLE COCTOAHUS MEHIO B
npoueHTax (100 % = makcMManbHbIN Ouana3oH n3MepeHuns gaT-
ymka).

YKA3AHUE:

YKa3aHHOe 3Ha4eHue B NPOLIeHTax NM1LLb KOCBEHHO COOTBETCTBYeT
aKTyasibHOM BbICOTe Nofaym Hacoca(oB). Tak, MakcUMasbHas BbICOTa
nopaym MoxKeT 6bITb [OCTUIHYTA Y>Ke MpU CUrHane gaTymka

<100 %.

MoppobHas nHhopmMaums o HacTporike cnocoba perynmpoBaHus n
COOTBETCTBYIOLLMX NApaMeTpPOB COAep>XXMTCA B rnaee 8 «Ynpaene-
Hue» Ha cTp. 219 n B rnase 9.4 «HacTporka cnocoba perynuposa-
HUS» Ha cTp. 237.
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6.3

®yHKUMA cABOEHHOrOo Hacoca/
npumMeHeHMWe ¢ pa3BeTBNEHHbIMU
Tpy6onposogamu

Fig.18: Mpumep, nodknroyeHue ougpe-
peHyuansHo2o damyuka 0assieHus

WHTepdelicHbIN Mooy nb
(IF-momynb)
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YKA3AHUE:
OnucaHHble HMXKe XapakTepUCTMKM OOCTYMHbI B TOM CIlyyae, ecnu
UCMONb3yeTCs BHYTPeHHMit uHTepdeinc MP (MP = Multi Pump).

PerynupoBaHue 060MX HACOCOB OCYLLECTBISETCS OT OCHOBHOTO
Hacoca.

Mpun BO3HMKHOBEHUWN HENCMPABHOCTM O4HOMO HAacoca ApYron Hacoc
paboTaeT no 3agaHHbIM NapamMeTpam peryaMpoBaHUs OCHOBHOTO
Hacoca. [py NOIHOM BbIXOfe U3 CTPOS OCHOBHOIO Hacoca pesep-
BHbI Hacoc paboTaeT C 4aCcTOTOM BPaLLEeHNs aBapuUInHOrO peXxxmma.
YacToTa BpalleH1s aBapuNHOTo peXxxmmMa HacTpPanBaeTCs B MEHIO
<5.6.2.0> (cm. rnasy 6.3.3 Ha cTp. 206).

Ha XKK-gucnnee ocHOBHOro Hacoca oTobpaxkaeTcs COCTOsHNe
caBoeHHoro Hacoca. Ha )KK-pgucnnee pesepBHoro Hacoca otobpa-
KaeTcs «SL».

B npumepe Ha puc. 18 0OCHOBHbIM HaCOCOM SIBSIETCA HACOC, Pacno-
JIO>KEeHHbIN CieBa Mo HanpaBfieHWio NoToka. K gaHHoMy Hacocy noa-
KntovaeTcs audhepeHUManbHbli AaTUMK OABNEHNS.

ToukM M3Mepenmns A hepeHLManbHOro AaTHMKa 4aBneHns 0CHOB-
HOrO Hacoca AOMKHbI HAXOAMTHCS B COOTBETCTBYHIOLLE MarncTpanm
Ha CTOPOHE BCaCbIBaHMS 1 Ha HaNOPHO CTOPOHE ABYXHAaCOCHON
yctaHosku (puc. 18).

[N CBA3M HAaCOCOB M CUCTEMbI YTIPaBIieHUs 30aHNeM HeobXxoaum
IF-Mogynb (BOMONHNTENbHbIE NPUHAANEXXHOCTH), TOACOEANHSAE-
Mbili B KNeMMHOM oTceke (puc. 1).

CBA3b MEXKAY OCHOBHbIM W PE3EPBHbLIM HAaCOCaMU OCYLLECTBASETCS
yepes BHyTpeHHM uHTepdenc (knemma: MP, puc. 30).

B cBOEHHbIX Hacocax IF-Mogynem crieqyeT Bceraa ocHalath
TONbKO OCHOBHOW Hacoc.

L1151 HacoCOB B Cly4asix MPUMEHEHWs C pa3BeTBNEHHbIMU Tpy6onpo-
BOOAMU, B KOTOPbIX 3MIEKTPOHHbIE MOZY SN CBA3aHbI MeX4y co6oM
nocpencTBOM BHYTPeHHero nHTepgelica, IF-moaynb Heo6xooum
Tak>Ke TONbKO A1 OCHOBHbIX HACOCOB.

PLR/MHTepdeicHbIN IF-mogynb PLR IF-mogynb He
npeobpasosaTenb TpebyeTcs

CeTb LONWORKS IF-mogynb LON IF-mopynb He
TpebyeTcs

BACnet IF-moaynb BACnet IF-mogynb He
TpebyeTca

Modbus IF-mogynb IF-mogynb He
Modbus TpebyeTcs

CAN-Bus IF-mogynb CAN IF-mogynb He
TpebyeTcs

Tabn. 3: IF-momynu;

YKA3AHUE:

MopsAoK AencTBMn M NoApobHbIe NOSCHEHMS NO BBOAY B 3KCMyaTa-
Luto, a TaK>Ke KoHdurypauus IF-moayns Ha Hacoce onucaHbl B
WHCTPYKLMM NO MOHTAXXY M 3KCNyaTauum NnpuMeHsiemMoro
IF-mopayns.
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6.3.1 Pexxumbl paboTbi

Pexxum pa6oTbl «0CHOBHOI/pesep- Ka>kgblil 13 060MX HaCOCOB BbIAAET PACYETHYH MOLLHOCTb. [pyro

BHbIN» Hacoc NpeayCMOTPEH Ha CIyYalt HEUCMPABHOCTY UMW UCMONb3YeTCs
nocrie 3amMeHbl Hacoca. Beerga paboTaeTt TONbKO 0f4MH Hacoc (cm.
puc. 15,16 1 17).

Pa6oTa nByXx HacocoB B omnanasoHe YacTUYHbIX Harpy3oK rMapaBnMyeckas MOLWHOCTb NPO-
H N3BOAMTCS CHavYana ogHMM HacocoMm. BTopoi Hacoc nogkntoyaeTcs ¢
uenbto ontTummsaumn KM, To ectb B TOM CNy4ae, eCnv cyMMa 3Have-
Hmax HWI noTpebnsemon mowHoOCcTH P; 060MX HACOCOB B AManasoHe
YaCTUYHbIX HAarPy30K MeHbLLe 3Ha4eHUS NOTpebneHNs MOLHOCTH P
Hs ofHOro Hacoca. B Takom cny4vae o6a Hacoca CMHXPOHHO perynupy-

I0TCA B CTOPOHY yBENUUEHUS [0 AOCTUXKEHWNS MaKC. YacTOTbl Bpalle-
Hus (puc. 19 m 20).

Hmin
B py4HOM pe>xnme ynpaeneHus oba Hacoca Bcerga paboTtatoT cuH-
Q XPOHHO.
Fig.19: Peaynuposatiue Ap~c (paboma PexxnMm cno>keHns 4ByX HaCOCOB BO3MOXKEH TONTbKO NPU MCMOMb30-
0ByxX Hacocos) BaHMM HAacCOCOB ABYX OAMHAKOBbLIX TUMOB.
CpaBsHu rnasy 6.4 «JJonofHUTeNbHblE PYHKUMU» Ha cTp. 207.
H
Hmax

Hs

Hmin

Q

Fig.20: Pecynuposarue Ap-v (paboma
0Byx Hacocos)

6.3.2 XapakTepucTuKa B BYXHaCOCHOM
pe>xume paboTbl

CmeHa Hacoca B 0BYXHACOCHOM pexuMe paboTbl Yepes onpegeneHHble MHTEPBabI
BPEMEHM BbIMNONHAETCA CMeHa Hacoca (MHTepBarbl BpeMeHu perynm-
pYIOTCS; 3aBOACKAsH YCTaHOBKa: 24 ).

CMeHa HacoCoB MHULMMPYeTCS

« BHyTpeHHe, C perynnpoBKoi no BpemeHn (MeHio <5.1.3.2>
+<5.1.3.35),

+ BHELWHMM 06pa3zoMm (MeHto <5.1.3.2>) Npu NOMOLLM NOMOXKMUTESb-
HOro PpPOHTa cUrHana Ha KoHTakTe «AUX» (cM. puc. 30),

« BpyuHyto (MeHio <5.1.3.1>).

PyyHas nnu BHeLLHAS CMeHa HaCOCOB BO3MOXKHA He paHee, YeM vepe3
5 cekyHa nocne nocnegHen CMeHbl HACOCOB.

AKTUBM3aLMA BHELLHEN CMeHbl paboTbl HACOCOB O HOBPEMEHHO
Ae3aKTUBMpPYeT CMeHy paboTbl HACOCOB C BHYTPEHHeW perynmpos-
KOW MO BPEMEHW.

ap CMeHy Hacoca CxeMaTU4HO MOXKHO NPEeACTaBUTh CrledyHoLLMM 06pa-
Hacocl Hacoc 2 30M (cm. Takoke puc. 21):

« Hacoc 1 spawaeTca (YepHas nuHUA);

+ Hacoc 2 BK/OYaAeTCS HA MUHUMArbHON YacToTe BpalleHua, nocne
4ero OocCTturaeT 3afiaHHOe 3Ha4eHune (cepaﬂ J'IVIHVIH);

* Hacoc 1 oTKno4vaeTcs;

+ Hacoc 2 npogosmkaeT paboTaTb 40 cnefytoLen CMeHbl Hacoca.
Fig.21: CmeHa Hacoca
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YKA3AHUE:

@ B py4HOM pexxrMe BO3MOXKHO He3HauMTenbHOe yBenmyeHne pac-
xofa. CMeHa Hacoca 3aBUCUT OT BpeMEHU NIMHeNHO-HapacTatoLLero
BO30,eNCTBUA U, Kak NpaBniio, 4nutca 2 . B pexxnme perynnposaHus
BO3MOXKHbI HE3Ha4MTeNbHble Nepenabl BbICOTbI nofayn. OgHako
Hacoc 1 apanTmpyeTcsa K U3MeHeHHbIM ycnoBmsamM. CMeHa Hacoca
33aBUCUT OT BPEMEHW JINHEeNHO-HapacTaoLLEero BO3OencTsmns 1, kak
npasuno, onutca 4 c.

XapaKTepucTuKa BXO0B M BbIXO[,0B Bxopn TekyLero 3HaveHus Inl, Bxod 3a0aHHOrO 3HavyeHuns In2:
* Ha OCHOBHOM Hacoce: BO3[eCTBYeT Ha BeCb arperar.
«Extern off»:

+ yCTaHaBNMBaeTCs Ha OCHOBHOM Hacoce (MeHto <5.1.7.0>): BospeicT-
ByeT B 3aBUCMMOCTWN OT HACTPOMKM B MeHI0 <5.1.7.0> TONbKO Ha
OCHOBHOWM Hacoc 160 Ha OCHOBHOW U pe3epBHbIN HAacoC.

* YCTaHaB/IMBAETCS HAa pe3epBHOM Hacoce: Bo3gencTayeT TONbKO Ha
pe3epBHbI Hacoc.

CurHanmsaums HeucnpasHoct/ ESM/SSM:

CUrHanusaums pa6oyero CoCTOSHUSA + [Insi ueHTpanbHOWM NaHenn ynpasneHns MOXHO NOAKMOUYNTL 060-
6LLEHHYIO CUrHANM3auMo HercnpasHocTu (SSM) K ocHoBHOMY
Hacocy.

+ [pn 3TOM KOHTaKT MO>KeT ObITb 3aHAT TOJIbKO HAa OCHOBHOM Hacoce.

+ MiHpuKaumsa gencTemMTenbHas Ans BCero arperaTta.

+ Ha ocHoBHoM Hacoce (unu vepes IR-monuTop/IR-KapTy namaTh) 3to
coobLLeHVe MOXXHO 3anporpaMmMmMpoBaTh B MeHto <5.1.5.0> Kak pas-
OenbHY CUTHANM3aumo HeMCNPaBHOCTH (ESM) unum kak 0606LLeH-
HYHO CUrHaNM3aumio HemcnpasHocTu (SSM).

+ [Ins pa3genbHON CUrHanM3aumnmM HeMCNpaBHOCTY KOHTaKT JOSKeH
6bITb 3aHAT Ha KAXKA,OM Hacoce.

EBM/SBM:

+ AN ueHTpanbHoOM NaHenun ynpaBneHns MO>XKHO NOAKIIOYNTL 060-
6LIEHHYI0 CUrHanM3aumio pabouero cocTosiHust (SBM) k 0CHOBHOMY
Hacocy.

+ T1p1 3TOM KOHTaKT MOXET BbITb 3aHAT TONIbKO Ha OCHOBHOM Hacoce.

+ MHOMKaums pencTBuTeNnbHas ANs BCEro arperaTa.

+ Ha ocHosHOM Hacoce (unu uepes IR-moHuTOp/IR-KapTy NamsaTh) 3To
coobLLeHVe MOXKHO 3anporpaMMmMpoBaTh B MeHto <5.1.6.0> Kak pas-
LeNbHY0 CUrHanM3aumio HeucnpasHocTy (ESM) nnm kak 0606LeH-
HYIO CUrHanNMU3aumio HemcnpasHocTy (SSM).

OyHKUMA EBM/SBM — «[OTOBHOCTb», «JKCnnyataumsa»,
«CeTb BKM.» — HacTpameaeTcs B <5.7.6.0> Ha OCHOBHOM Hacoce.

@ YKA3AHUE:

«[OTOBHOCTb» O3Ha4aeT: Hacoc moxxeT paboTaTb, Hencnpas-
HOCTEMN HeT.

«3JKcnnyaTaums» o3HayvaeT: dnekTpogsuratens paboTaerT.

«CeTb BKJ/1.» 03Ha4aeT: lMopaeTcsa NnnuTaHue.

+ [ns pa3genbHOM curHanmsaumm o paboTe KOHTaKT [oMKeH 6bITb
3aHAT Ha Ka>k[AoM Hacoce.

B0o3MO>XHOCTU ynpaBneHus Ha Ha pe3epBHOM Hacoce 3a uckntoueHnem «Extern off» n «3abnokmpo-
pe3sepBHOM Hacoce BaTb/0eb6NoKMPOBaTh HACOC» BO3MOXKHOCTb OCYLLLECTBAEHUS APYTNX
HaCTpoeK OTCYTCTBYeT.

YKA3AHUE:
@ Ecnv B coBOEHHOM Hacoce OTAesbHbIN 3neKTpoasuraTenb BKO4Ya-
eTca 6e3 nogaym NUTaHms, To BCTPOEHHaa cucTema ynpaBJieHUA
COBOEHHbIM HACOCOM HEAKTUBHaA.
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6.3.3 Pa6oTta npu npepbiBaHMM CBA3MU

206

MoBepeHue pe3epBHOro Hacoca

NoBeneHne 0OCHOBHOro Hacoca
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Mpun npepbiBaHNM CBA3M MeXKAY ABYMS rOfI0BKaMU HAaCOCOB B ABYX-
HacocHOM pexkume paboTbl Ha obonx gucnnesx oTobpa>kaeTcs Kog,
owmnbkm «E052». Ha npoTsixkeHnmn npepbiBaHns oba Hacoca pabo-
TaloT Kak OANHAPHbIE HACOCbl.

06a 3neKTPOHHbIX MOy NS Yepe3 KOoHTakT ESM/SSM curHanunsmpytot
0 HEMCNPaBHOCTW.

Pe3epBHbIi Hacoc paboTaeT B aBapMitHOM pexxmume (pyuHomn pexxmm)
B COOTBETCTBUM C MPefBapuUTeNIbHO 3aAaHHON YacTOTON BpaLLeHns
aBapUIMHOro PeXXMMa Ha OCHOBHOM Hacoce (CM. MyHKTbI MeHto
<5.6.2.0>). 3aBofckas yCTaHOBKa YacTOTbI BPALLEHWUS aBapUItHOTO
pe>kuma cocTtaBnseT Nnpmbn. 60 % MakCcMManbHOM YacTOTbl BpaLle-
HWS Hacoca.

Mocne KBUTUPOBAHUSA MHAMKaLMK 06 OLLMOKe Ha Bpems npepbiBaHUs
cBs131 Ha XKK-gucnnesx o060omx HaCoCOB NOSIBMSieTCS UHONKALMS COCTO-
AHUs. TeM caMblM O HOBPEMEHHO cOpacbiBaeTCst KOHTAKT ESM/ SSM.
Ha gucnnee pesepBHOro Hacoca MuraeT CUMBOS ( (f: — Hacoc pabo-
TaeT B aBapUNHOM peXxxnme).

(BbIBLIMI) OCHOBHOM Hacoc 6epeT Ha cebs perynupoBaHme. (BbisLuwii)
pesepBHbIN HacoC paboTaeT B COOTBETCTBMM C NapamMeTpaMu aBa-
PUIAHOTO pexxuMa. ABapUiiHbIN PeXXMM MOXKHO MOKUHYTb TOMLKO
MyTeMm BbI30Ba 3aBOJCKMX YCTaHOBOK, yCTPaHeHUs NpepbiBaHus
CBA3W UM BKIIOYEHWS W BbIKMIOYEHNSA CETH.

YKA3AHUE:

Bo Bpems npepbiBaHus CBA3w (BbIBLUMIA) pe3epBHbIN HACOC HE MOXKET
paboTaTb B pexxuMe peryimpoBaHus, NockonbKy AnddepeHumnans-
HbIVi AaTYMK 0ABNEHNS NepeksIodeH Ha OCHOBHOW Hacoc. Ecnu
pe3epBHbI Hacoc paboTaeT B aBapMNHOM peXXnMe, HO U3MEHeHNS Ha
3/1eKTPOHHOM MOJYJ1e HEBO3MOXKHbI.

Mocne ycTpaHeHUs NpepbiBaHKs CBS3M 063 Hacoca CHOBA NPUCTY-
MatoT K hYHKLMOHWMPOBAHWIO B CTAHAAPTHOM [ABYXHAaCOCHOM peXKume
paboTbl, Kak 1 40 HENCMPABHOCTY.

Bbixof, U3 aBapUIMHOrO pe>KUMa Ha pe3epBHOM Hacoce:

BbI3BaTb 3aBOACKME YCTAaHOBKM

Ecnvn Bo Bpems NpepbiBaHns CBs3u Ha (BbiBLLIEM) pe3epBHOM Hacoce
BbINOMHAETCS BbIXOA U3 aBapUNHOTrO pexKnuma nyTemM Bbi30Ba 3aBOA-
CKMX YCTaHOBOK, TO (6bIBLUMIA) pe3epBHbIN HAacoC 3anyckaeTcs ¢
3aBOACKMMM YCTaHOBKAaMM OTAENbHOIo Hacoca. B 3Tom cnyyae oH
paboTaeT B pexxuMe Ap-c C BbICOTOM No[ayn, cocTasnstoLLein npubn.
50 % mMakcMManbHOW BbICOTbI NOAa4K.

YKA3AHUE:

Mpu OTCYTCTBUM CUrHanNa AaTumka (6bIBLIMI) pe3epBHbIi Hacoc
paboTaeT c MaKCMManbHOM 4YacTOTOM BpaweHus. M36exatb 3Toro
nomMo>keT LunedoBaHve curHana anddepeHumansHOro 4aTymka
pasneHus ot (bbIBLIEr0) OCHOBHOTO Hacoca. MPUCYTCTBYIOWMIA Ha
pe3epBHOM HacoCe CUrHan [atymka B HOpManbHOM peXKMme CABOeH-
HOro HacoCa HeaKTUBEH.

BbIktoueHMe/BbIKNIOYEHE CETU

Ecnv Bo Bpems NpepbiBaHus CBA3M Ha (6biBLueM) pe3epBHOM Hacoce
BbIMOJTHAETCS BbIXOA 13 aBapUIAHOTO PEXXMMA MyTeM BbIKoueHus/
BKIIHOUEHMS ceTu, TO (BbIBLUMIY) pe3epBHbIN HACOC 3amycKaeTcs ¢
nocnefH1MM NapameTpamm, Noy4eHHbIMU HAM paHee OT OCHOBHOTO
Hacoca Ans aBapuitHOro pexknma (Hanpumep, py4Hoi pexxmm ¢
npefBapuUTenbHO 3aAaHHON YacToTo BpawyeHns unu off).

Bbixof U3 aBapuIMHOTO pe>XKMMa Ha OCHOBHOM Hacoce:

BbI3BaTb 3aBOACKME YCTAHOBKM

Ecnv BO Bpems NpepbIBaHNA CBS3M Ha (6biBLLEM) OCHOBHOM Hacoce
BbIMOMHSAETCS BbI30B 3aBOACKMX YCTAHOBOK, TO OH 3anycKaeTcs ¢
3aBOA,CKMMM YCTaHOBKaMM OTAENbHOro Hacoca. B 3Tom cnyvae oH

WILO SE 05/2015



6.4 HononHuTtenbHble pyHKUUMK

Bnokuposka nnu ne6noKnMpoBKa
Hacoca

KpaTkoBpeMeHHbI 3anycK Hacocos

Pumpland.ru

Pyccknin

paboTaeT B pe>xxume Ap-c € BbICOTON N0Jaun, COCTaBnsoLwen npnubn.
50 % MakCcMManbHOW BbICOTbI Mogavu.

BbIKloUeHMe/BbIKIOYEHUE CEeTH

Ecv Bo Bpems NpepbiBaHus CBA3M Ha (6biBLUEM) OCHOBHOM Hacoce
paboTa NpepbIBAETCS MyTEM BbIK/THOUEHMS/BKMIOYEHNA CETU, TO
(BbIBLUMIT) OCHOBHOI HACOC 3aMyCKaeTCs C NOCNEHAMMU U3BECTHBIMM
eMy napameTpamu 13 KOHUrypaumm C4BOEHHOIO Hacoca.

B MeHto <5.1.4.0> MO>XXHO e6110KMpOoBaTh HAaCOC AN 3KCnnyaTauum
nnun 3abnoknposaTh ero. 3abNI0OKMPOBAHHBIN HACOC HeNb34 3any-
CTUTb B 3KCMyaTaumnio 40 PYYHON OTMeHbl 610KMPOBKMN.

HacTpoWiKy MO>XHO BbINOMAHUTb HEMOCPEACTBEHHO Ha KaXKA0M
Hacoce Unu NOCpeacTBOM UHPaKpacHoro nHTepderica.

3Ta hyHKUMS [OCTYMHa TOMbKO B ABYXHAaCOCHOM pexkume paboTbl.
Ecnv ronoBka Hacoca (0CHOBHOTO MNW pesepBHOro) 6nokupyeTcs, To
oHa 6orbLUe He NPUrogHa K 3KcnyaTauuu. B 3Tom coctosHUM puk-
cvpyeTcsi, 0TobpaXkaeTcs U curHanusmpyeTcs owmbka. Ecnm owmbka
nosisnsieTcs B pa3bI0KMPOBAHHOM Hacoce, 3abOKMPOBaHHbIN HacoC
He BKJtoYaeTcs.

OLHaKo KpaTKOBPEMEHHbIN 3anyck (eCnu akTUBEH) BCe XKe MPOU3BO-
AnTcs. IHTepBan [o KpaTKOBPEMEHHOTO 3anycKa HacoCoB 3anycka-
eTcs ¢ MOMeHTa 6JI0KMPOBKM Hacoca.

YKA3AHME:

Ecnu ogHa ronioBka Hacoca 3ab10KMpoBaHa U akTUBMPOBAH PEXUM
«PaboTa gByx HacocoB», [OCTUXKeHWe Heobxoanmor paboyen TOUKM
TOMbKO C OLHOW rOJIOBKOM HAacoCa He rapaHTupyeTcs.

KpaTkoBpeMeHHbI 3anycK BbIMOJHAETCS MO UCTEYEHUN KOHUTYpU-
pyeMoro MHTepBasna BpeMeHu nocne Toro, Kak 04nH U3 HAaCOCOB NN
Of1Ha roNoBKa HAacoca 0CTaHOBUTCA. IHTepBan MOXKHO HacTPOUTb
BPYUYHYHO Ha Hacoce B MeHto <5.8.1.2> B anana3oHe ot 24 f[o 724
waramum B 1 u.

3aBoACKasa yCTaHOBKa: 24 y.

Mpy 3TOM NPUYMHA OCTAHOBKM 3HA4EHUs He MMeeT (pyUHOoe BbIKMIo-
YyeHwue, Extern off, owmbka, apantauus, aBapuinHbIN peXxum, napame-
Tpbl BMS). [laHHas onepaumns noBTopsAeTcs BNAOTb A0 YNPaBnsemMoro
BKJTHOYEHWS Hacoca.

®yHKLMIO «KpaTKOBpPeMeHHbIN 3aMyCK HACOCOB» MO>KHO OTKIIOUNTb
B MeHI0 <5.8.1.1>. B MOMEHT ynpasnsemMoro BKNIOYeHUs Hacoca
oTCYeT BpeMeH A0 CredytoLLero BKIoYeHNst KpaTKOBPEMEHHOro
3anycka npepblBaeTca.

MpoaoMKUTENbHOCTb KPAaTKOBPEMEHHOTO 3aryCcKa cocTaBnseT 5 .
B 370 Bpems anekTpoaBuraTenb BpaLlaeTcs C yCTaHOBMEHHOM
4YacTOTOM BpaLLeHUs. HacToTy BpaLLeHWs MOXKHO CKOHUrypuposaTthb
B AManasoHe OT MMHUManbHOM 4,0 MaKCMMarnbHOM YacTOTbl BpaLle-
HUS Hacoca B MeHto <5.8.1.3>.

3aBOACKas YCTaHOBKA: MUMHUMASIbHAs YacTOTa BpaLLeHUs.

Ecnv B cABOEHHOM Hacoce OTKMto4atoTCs 0b6e ronoBkM Hacoca,
Hanpumep, nocpefcTsom Extern off, To 06e npogonxatoT paboTaThb
B TeyeHune 5 c. KpaTKOBpeMeHHbIl 3aMycK BbINOJHAETCS TakXKe B
pe>xxuMe paboTbl «OCHOBHON/pe3epBHbIit», eClIM MHTepPBan CMeHbI
Hacoca cocTaBnseT 6onee 24 y.

YKA3AHUE:
B cniyyae BO3SHMKHOBEHUA HEMCNPABHOCTM Tak>Ke BbIMOSHAETCA
nonbiTKa BKNtoYeHns «Pump Kick».

Bpems, ocTaBweecs [o cnegytollero BktodeHns «Pump Kick»,
MO>KHO y3HaTb Ha XKK-gucnnee B MeHto <4.2.4.0>. [laHHOE MeH0
oTobparkaeTcs TOMbKO NPU OCTaHOBMIEHHOM 3neKTpoaBuraTtene.
B MeH10 <4.2.6.0> MO>KHO OMpefAennTb KOMYeCTBO BKTIOYeHUN
«Pump Kick».
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To6bie owNbKKM, BO3HMKatoLwmMe Bo BpeMs «Pump Kick» (3a nckniove-
HUEM NPenynpeXXAeHNi), TPUBOAAT K OTKIIOUEHMIO SNEKTPOLABUTa-
Tensi. COOTBETCTBYIOLLMIA KOL, OLLINOKM BbiBOOMTCA Ha XKK-gucnnei.

YKA3AHWUE:
@ KpaTKoBpeMeHHbIN 3aMycK CHUXKAeT PUCK 3aKNMHMBaHWS paboyero
Koneca B Kopnyce Hacoca. Taknum obpasom obecneumBaetca paboTo-
CrnocobHOCTb Hacoca nocne QAUTeNbHOro nepyuoda npoctos. Ecnu
(DYHKLMS KPaTKOBPEMEHHOTO 3anycKa OTKIIl04YeHa, TO HafeXXHbIN
3anyckK Hacoca He rapaHTupyeTcs.

3awuTa oT neperpysku Hacocbl ocHalLeHbl 31eKTPOHHOW 3aLMTON OT NeperpysKu, OTKMo-
YaroLLen HacocC B clly4ae neperpysku.

[N coxpaHeHWs [aHHbIX 3NeKTPOHHbIe MOAYJIM OCHALLIEHbI SHEPro-
He3aBMCUMbIM 3Y. [laHHble COXPaHSAOTCA Npu Ntobor NpoaosKn-
TenbHOCTU NPepbIBaHNA HaNpsi>kKeHWs ceTu. Mpu nossneHnn
Hanps>KeHWs Hacoc NPoAoKaeT CBOO paboTy CO 3HAYEHUAMMU,
3a[4aHHbIMM 00 NPepbIBAHNS HAMPSOKEHUS.

MoBepeHue nocne BKAOYEHUS Mpv nepeBom BBOAE B 3KCMAyaTaLMIo Hacoc paboTaeT ¢ 3aBOACKUMM
yCTaHOBKaMM.

[Ons nHanBMAyanbHOM HACTPOMKM M MepeyCTaHOBKMW HAacoca CyLLecT-
ByeT CEPBUCHOE MEHIO, CM. rnaBy 8 «YnpasneHue» Ha cTp. 219.

[ns ycTpaHeHus HemcnpaBHOCTEN CM. Takxke rnasy 11 «Hencnpas-
HOCTU, MPUYMHBI U YCTPAHEHWE» Ha CTP. 247.

[ns nonyyeHns AONOSHUTENbHON MHGOPMaLMK O 3aBOJ,CKMX yCTa-
HOBKaXx CM. rnaBy 13 «3aBOACKMeE YCTAHOBKU» Ha cTp. 258

BHUMAHMUE! OnacHocTb HaHeceHMsA MaTepuanbHoro yulep6a!
A U3meHeHMne HacTpoek Aud depeHUManbHOro AaT4yMKa AaBneHus
MO>KeT CTaTb NPUYUHON BO3HUKHOBeHUS c6oeB B paboTe! 3aBop-
CKUe YCTaHOBKMU CKOHUrypupoBsaHbl ansa auddepeHumnanbHoro
patyuka pasneHus Wilo, Bxoasuiero B KOMNAEKT NOCTaBKU.

3apaHHble 3HauYeHus: Bxoa Inl = 0-10 B, koppeKTMpoBKa 3HaYeHUs
npasnexnus = ON

Mpwu ucnonb3oBaHUM BXxoasLlero B KOMMAEKT NOCTaBKU an)q)e—
peHUuMnanbHOro AoaT4mMkKa aaBneHus Wilo naHHble HaCTpOﬁKM
AOJKHbI OCTaBaTbcs 6e3 usmeHeHuin!

N3meHeHUns TpeﬁyIOTCﬂ TOJIbKO NPU UCNOJIb30BaHUU ApPYrux .Cl,Mq)—
d)epeHl.l,Ma.ﬂbelX AaTYNKOB AaBneHus.

YacToTa BKNIOUYEeHUM Mpw BbICOKON TemnepaType OKpY>KatoLLen cpefbl TEPMUYECKYHO
Harpy3Ky 3/1eKTPOHHOro MOy 151 MOXKHO CHU3UTb NYyTeM YMeHbLUe-
HUS YacTOTbI BKMOYeHM (MeHto <4.1.2.0>).

@ YKA3AHUE:

MepekniovyeHne/BHeCEHE U3MEHEHWIA BBINOMHATb TONMBKO MPY NOM-
HOCTBHO BbIKTOUYEHHOM Hacoce (MONMHOCTbIO OCTAHOBMEHHOM 3MeK-
TpogBuratene).

HacToTy BKMTHOYEHNA MOXKHO U3MEHWUTb B MEHIO, C MOMOLLbIO LLUNHbI
CAN unu IR-KapTbl namsaTu.

CHU>KeHMe YacTOTbl BKMIOYEHWU MPUBOAUT K YBENIMYEHUIO YPOBHS
LLIYMOB.

BapuaHTbI Ecnn B Hacoce MeHt0 <5.7.2.0> «KoppeKTrnpoBKa 3Ha4eHVa gasrne-
HUSA» He OTOBpaXkaeTca Ha AuCnIee, TO 3TO BapUaHT HAcoca, B KOTO-
pOM He[oCTYMHbI cleAytoLmne yHKUMK:

KoppeKkTMpoBKa 3Ha4eHns gasneHns (MeHio <5.7.2.0>)

MopkntoYyeHne N oTKOYEHWE C onTuMMU3aumen no KMNQ ons coBoeH-
HOro Hacoca

+ MHOMKaums NporHo3npyemoro pacxoaa
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7.1

MoHTaX u nogkKnioyeHue
K 3N1eKTPONUTaHu1Io

TexHuka 6e3onacHoOCTU

JonycTuMble BapMaHTbl MOHTaXa U
M3MeHEeHUe PacnonoXKeHUs
KOMMOHEHTOB Nepef, yCTaHOBKOW

Pumpland.ru

Pyccknin

OMACHO! OnacHo gns >Xu3Hu!

MoHTaXx U aneKTponoaknioyYeHne, BbINONHEHHbIe HeHapnexXa-
KM o6pa3oM, MOTyT CO3AaTb YrPo3y >XKU3HMU.

Mopy4aTb BbiNONHEHWE 3N1eKTPONOAKNIOYEHUA TONbKO KBanugm-
LMPOBaHHbIM 31eKTPUKaM C COOTBETCTBYIOLUM pa3pelleHUeM U B
COOTBETCTBUM C AEeUCTBYIOLLUMU NPeanucaHnsamm!

CTPOI’O cnepnoBaTb NpaBuiiaM TEXHUKU 6e3onacHocTm!

OIMACHO! OnacHo gns >XusHu!

B cnyyae oTCyTCTBUS 3aLMTHbIX NPUCNOCOGNEHUI SNeKTPOHHOro
monyns unm B o6nactu My Tbi/sneKTpoaBuraTens nopaxkeHme
3MeKTPUYECKUM TOKOM MU KOHTAKT C BpaLalolMMMUCA AeTansiMm
MOXKeT NPUBECTU K TPaBMaM, OMACHbIM NS XKU3HMU.

Mepepn 3anyckom He06X0AMMO CHOBA YCTAaHOBUTb CHAITble paHee
3aliMUTHbIE NpUcnocobneHus, Takue Kak KpbilliKa MOAYNS UK
KOXYXU My Tbi!

OMACHO! OnacHo ans >XusHu!

Yrposa Ans >Xu3Hu B pe3ynbTaTe HeYCTaHOB/IEHHOTO 3/1eKTPOH-
Horo moayns! Ha KOHTaKTax afieKTpoaBUraTens MoXeT NpUCyTcT-
BOBaTb ONacHoe AN XXWU3HU HanpsKeHue!

Hacoc paspelueHo aKcnnyaTupoBaTb B 06bIYHOM peXXuMe TONbKO
C YCTaHOBJIEHHbIM 3N1eKTPOHHbIM MOAYyeM.

3anpelueHo NOAKNIOYAaTb MU SKCNIyaTUpOBaTb Hacoc 6e3 aneKk-
TPOHHOro Mofayns.

OMNACHO! OnacHo gns >XusHu!

CaM Hacoc 1 ero 4acTu MoryT 6bITb oveHb TskenbiMu. Mapexune
peTanei MoXKeT NPUBECTU K Nope3am, 3aleMneHusM, ylumbam unm
ynapam, BnnoTb 0 CMePTeNbHOro Ucxopa.

Ucnonb3oBaTb TONbKO NoaxoasiuMe NofAbeMHble CpefCcTBa U
¢ukcupoBaTb neTanu, 4To6bl He 4ONYCTUTL UX NafEHUS.
Mpe6biBaHUe Nof BUCALLMM FPy30M 3anpeLleHo.

Mpu XpaHeHUN U TPAHCNIOPTUPOBKE, a TAKXKe Nepef BCEMMU yCTaHO-

BOYHbIMU U NPOYUMU MOHTAXKHbIMU paﬁOTaMM cnenyet obecne-
4uTb 6e30MacHoe NonoXkKeHue U YCTOﬁ‘-IMBOCTb Hacoca.

BHMMAHME! OnacHocTb HaHeceHUsa MaTepuanbHoro yuep6a!
OnacHOCTb NoBpeXXAeHWU! BcneacTBue HeKBanMULMpoBaHHOTO
obpalueHus.

YcTaHOBKY Hacoca MOXXHO nopy4aTh UCKNIOUUTENbHO KBanugu-
LUMpOBaHHOMY NnepcoHany.

3anpeu.|eHo 3KcnjlyaTupoBaTb HacocC 6e3 3J/IeKTPOHHOro moayns.

BHUMAHMUE! MNoBpe>xxpeHue Hacoca BcneacTeue neperpesa!l
Hacoc He ponxeH pa6oTtaTb 6onblue 1 MuH 6e3 >xuakocTu. Bcnen-
CTBUE HAKOMNEHUs IHepPrumu TemnepaTypa CUNbHO NOBbILLAETCS,
YTO MOXKeT NpUBECTU K NOBpeXXAeHuto Bana, paboyero koneca u
TOpLEBOro YNOTHEHUS.

O6ecneunTb, 4TO6bI 3HaYeHMe 06bemHOro pacxona Q,,,,,. He 6bino
MeHbLUe MUHUMAsNbHO AO0MYCTUMOrO 3Ha4YeHUs.
Pacuet Q.

®dakTnyeckasa YyactoTta BpawieHuna

- o
Quun. = 10 % X Quakc, Hacoc X
Makc. yactoTa BpaLieHunsa

YCTaHOBNEHHOE N3rOTOBUTENEM PACMONOXEHNE KOMMOHEHTOB
OTHOCUTENbHO Kopnyca Hacoca (cMm. puc. 22) npu Heo6X0AMMOCTH
MOXET ObITb UI3MEHEHO Ha MeCTe 3KCMJlyaTaummn. ITO MOXKET MOHa-
pobutca ons

MHCTpYKUMSi NOo MOHTaXy 1 akcnnyaTaumm Wilo-Stratos GIGA, Stratos GIGA B 209



Pumpland.ru

Pycckumn

+ obecneyeHuns 0TBOAA BO3yXa U3 HACOCa;

* YNY4LIEHUS YCIOBUI YNPABIIEHNS;

« NpeOoTBpaLLeHNs HeQOoNyCTUMbIX BapUaHTOB MOHTaxKa (T. e. anek-
TpoaBUraTenb UMK 3NeKTPOHHbIM MOAY b BHW3).

B 6onbLUnHCTBE Clnly4yaeB 0O0CTAaTO4YHO NOBOPOTA CbEMHOIO 6noka
OTHOCUTENIbHO KOpnyCa Hacoca. Bo3moxxHoe pacnonoXxeHne Komno-
HEHTOB OCHOBAHO Ha A0MNYCTUMbIX BApUAaHTaX MOHTaxXKa.

Fig.22: PacnonoxeHue KOMNOHeHmMoB B
COCMOSIHUU NOCMABKU

JonycTuMble BapuaHTbl MOHTaXa
C rOPM30OHTanNbHbIM BasIOM 31K~
Tpoasurartens

[lonycTumble BapuaHTbl MOHTaXa C FOPU30HTaNbHbIM BasloM 3neK-
TPOOBMraTens v 3NeKTPOHHLIM Mogynem Beepx (0°), npeacTasneHb
Ha puc. 23. He nokasaHbl AONyCTMMble BapUaHTbl MOHTa)a ¢ 60Ko-
BbIM PacnonoXKeHneM 3NeKTPoHHoro moayns (+/- 90°). Jonycka-
eTcs Ntobon BapmaHT MOHTaXKa, KPOMe «3N1eKTPOHHBIM MOAYNeM
BHM3» (- 180°). OTBOA, BO3[yXa M3 Hacoca obecneynBaeTcs TONbKO B
TOM CNny4ae, eCcnv KnanaH Ans yaaneHus Bo3gyxa HanpasJieH BBepX
(puc. 23, nos. 1).

Tonbko B 3ToM nonoxkeHnn (0°) 06pasyroLmnincs KoHaeHcaT MoXeT
LiefleHanpaBneHHo OTBOAMTLCS Yepes MetoLLLeecs OTBepCTue, Npo-
MEXKYTOUHbII KOPMYC HAacoca 1 anekTpoasuratess (puc. 23, nos. 2).

Fig.23: Jonycmumble BapuaHmMsl MOH-
maxca ¢ 20pU30HMAsbHbIM BASIOM 3/1eK-

mpodsueamens
OdonycTuMble BapUaHTbl MOHTaXka [onycTuMble BapmaHTbl MOHTaXa C BEPTUKaNbHbIM BaIOM 3neK-
C BepTUKanbHbIM Banom aneKTpoa- TpoaBuratens npeacTaBneHbl Ha puc. 24. Jonyckaetca niobon
BUraTens BAapWaHT MOHTa>Ka, KpOME «OBUTaTeNnem BHU3».
4x90° CbeMHbIN 610K MOXKHO pacnonaratb OTHOCUTENbHO KOPMNyca Hacoca

B 4 pasHbIX NONoXeHUsx (co cmelleHnem Ha 90°).

Fig.24: Jonycmumble BapuaHmsi MOH-
maxca ¢ BepmuKasibHbIM BAsIOM 3/1eK—-

mpodBueamerns
M3meHeHUe pacnono)XxeHns KOMMNo- @ YKA3AHWUE:
HEHTOB [ns obneryeHns MOHTaXKHbIX paboT MOXXHO BbIMONHWUTL YCTAaHOBKY

Hacoca B Tpybonposop, 6e3 NoAKIoYeHNs K 3NeKTPoCeTn 1 3anonHe-
HWS HACOCA UMW YCTaHOBKM XKMOKOCTbIO (3Tanbl MOHTaXa M. rnasy
10.2.1 «3aMeHa CKOMb3ALLEro TOPLEBOro yNnoTHeHUs» Ha cTp. 240).
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» CbeMHbI 610K noBepHyTb Ha 90° nnn 180° B HY>KHOM HanpasfeHnx
M CMOHTMpPOBAaTb HAacoc B 06paTHOM NocnenoBaTeNbHOCTY.

« 3aKpenuTb KpenexxHyto NNacTuHy auddepeHumanbHoro gaTymnka
pasnenus (puc. 7, nos. 6) c NOMOLLbIO OQHOrO M3 BUHTOB (puc. 7,
no3. 3) Ha NPOTMBOMOJOXKHOI NEKTPOHHOMY MOAYITIO CTopoHe (mpu
3TOM MOMO>XKeHWe AnddepeHLNanbHOro AaTumka 0asneHns oTHO-
CUTENBHO 3/IEKTPOHHOTO MOLYJISt HE MEHSIETCS).

- Mepen MOHTaXXOM XOPOLLO YBAAXKHUTb YNAOTHATENEHOE KOMbLIO
(puc. 7, nos. 11) (ynnoTHUTeNbHOE KOMbLO HeNb3s yCTaHaBNMBaTb B
CYXOM COCTOSIHWM).

YKA3AHUE:
HeobxoanmMo cnegunTb 3a Tem, 4ToObl BO BpeMSt MOHTa>Ka YNIoTHN-
TenbHoe KonbLo (puc. 7, no3. 11) He 6b1110 NepeKPYUEHO UK 3aXKaTo.

« Meped BBOAOM B 3KCMIyaTaLuio 3anofIHATbL Hacoc/cnctemy, nog-
HATb OaBMeHNe [0 CUCTEMHOTO M NPOBECTU NPOBEPKY repMEeTUYHO-
CTK. B cnyyae HerepMeTUYHOCTM B 30HE YNIOTHUTENbHOTO KOJbLa U3
Hacoca HauMHaeT BbIXOAUTbL BO3AYX. MeCTo yTeUKM MOXKHO NpoBe-
pUTb, HaNpUMep, C MOMOLLIbIO Crpest AJis MOMUCKa yTeuek Ha 3a3ope
Me>XXay KOpnycoM Hacoca U MPOMEXKYTOYHbIM KOPMYCOM, a TakxKe Ha
UX pe3bboBbIX COEANHEHUSIX.

+ Ecnu yTeyky He yoaeTcs yCTPaHWUTb, YCTaHOBUTb HOBOE YMNTOTHN-
TenbHOe KonbLO.

BHMMAHMUE! OnacHocTb TpaBMaTU3Ma!
OwmnboyHoe BbiNonHeHUe paboT MOXKeT NPpMBECTU K TpaBMUpPOBa-
HMIO NepcoHana.

* Mocne BO3MOXXHOrO NepemelLieHUs! TPAHCMOPTUPOBOYHbBIX MPOY-
WKH ¢ pnaHua sneKTpoaBuUraTens Ha Kopnyc afieKTpoasuraTens,
HanpuMmep, ANS 3aMeHbl CbeMHOro 6noka, nocne 3aBepLieHUs MOH-
TaXHbIX paboT x Heo6x0AMMO CHOBA 3aKpenuTb Ha (hnaHLe SneK-
Tpoasuratens (cMm. Takxe rnasy 3.2 «TpaHCNOPTUPOBKa BO BpeMsi
MOHTa)ka/AeMoHTaXa» Ha cTp. 194). Kpome Toro, npocTaBkm
Heo6X0aAUMO BKPYTUTb B oTBepcTus (puc. 7, nos. 20b).
BHUMAHMUE! OnacHocTb HaHeceHUsA MaTepuanbHoro yulep6a!
OwmnboyHoe BbinonHeHUe paboT MOXeT NPUBECTU K MaTepuanb-
HOMY yuep6y.

Mpu noBopaynMBaHMM KOMMNOHEHTOB CNeAunTb 3a TeM, YTo6bI Tpy6o-
npoBofbl U3MepPeHUsl AaBlIeHUs He THYJIUCb U He COKMManuchb.

[ins MoHTaxka auddepeHLmManbHOro Aatymka faBneHns HesHaum-
TeNbHO M PaBHOMEPHO OTOrHYTb TPY60ONpoBOAbI U3MepeHUs fasre-
HWs B Tpebyemoe nnv nogxoAsiuee nonoxeHve. He gonyckaTb npu
3TOM Ae(hOPMUPOBAHMS 3aXKMMHbIX BUHTOBbIX COEAMHEHWIA.

[nsa onTManbHOM yknagku TpybonpoBofoB M3MepeHnst AaBeHuns
avddepeHUManbHbIA [aTYMK OaBTEHUS MOXKHO OTCOeAUHUTL OT
KpenexHoit naacTuHbl (puc. 7, nos. 6), nosepHyTb Ha 180° 1 cHoBa
YCTaHOBUTD.

YKA3AHUE:

Mpun nosopoTe AnddepeHLManbHOro faT4ymKa gaBneHns Heobxo-
OWMO cefunTb 3a TeM, 4TOObI He nepenyTaTb HANOPHYIO CTOPOHY U
CTOPOHY BCacbiBaHMs. [Ins nony4yeHns ONONHUTENbHON MHhopMa-—
unm o gnuddepeHUnanbHOM AaTumKe QaBAEHNS CM. Fnasy 7.3 «Jnek-
TponogkntoyeHne» Ha cTp. 215.

YCTaHOBKa [0JIKHA MPOBOAMUTLCS TONbKO NOCe 3aBepLUEHs BCexX
CBapOYHbIX ¥ NasinbHbIX paboT U NPOMbIBKM TPY6ONpoBOgHOW
cucTembl (ecnn TpebyeTca). 3arpsi3HEHUS MOTYT BbIBECTU HACOC U3
cTpos.

Hacocbl ONKHbI YCTaHaBJIMBATbCA B XOPOLUO NMPOBETPUBAEMbIX U
HEB3PbIBOOMACHbLIX NOMELLEHNAX, B KOTOPbIX TEMMNEPATYpPA HE ony -
CKaeTCqa HMXKe Hy N4, a Takxke obecneveHa 3awmnTa oT He61'|a|'0|'|pMﬂT-
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HbIX MOFOAHbIX YCMNOBMI 1 MNbIX. YCTaHOBKA HACOCOB HA OTKPbITOM
BO3MyXe 3anpeLleHa.

YCTaHOBUTb HAacOC B J1erko AOCTYNHOM MecTe, 4Tobbl 6bi1 06ecneveH
yno6HbI foCTYN AN nocnegytoLwent MpoBepku, Texobcny>XxneaHms
(Hanpumep, CKONb3SILLEro TOPLEBOTO YNIOTHEHUS) UMK 3aMEHbI.
HocTyn Bo3ayxa K 0xnaguTento 3NeKTPOHHOro MoAy N AOKeH
6bITb HEOTPAHNYEHHbBIM.

BepTVIKaJ'IbHO Hag HaCcoCoM cnieayeT 3aKpenuTb KPOK UJTN NPOYLLUUHY
c COOTBETCTByK)LLI,em rpy3onogbeMHOCTbIO (O6L|.laﬂ MaccCa Hacoca:
CM. KaTaJ'IOF/J'lMCT ,D,aHHbIX), 3a KOTOpble Npuv npoBeaeHNn TeEXHNU4e-
CKoro 06Cﬂy)KVIBaHVIﬂ NN peMOHTA Hacoca MO>KHO 3auennTb Noab-
EeMHOoe yCTpOVICTBO nnun nogo6bHble BCnoMoraTenbHble cpencTea.

OMACHO! OnacHo pnsi )XU3Hu!

Cam Hacoc 1 ero 4acTu MoryT 6bITb 04eHb TsXKenbiMK. NMapeHune
peTanei MoXKeT NPUBECTU K Nope3am, 3aLeMeHusM, ylumbam unm
yaapam, BnioTb [0 CMepTesbHbIX.

Ucnonb3oBaTb TONbKO Noaxoasiue nogbeMHble cpencrteam
(pMKCVIpOBaTb peTanu, 4Tobbl He AOoNYyCTUTb UX NafeHuUs.

Mpe6biBaHMe Noa BMCALLMM FPYy30M 3anpeLleHo.

BHMMAHMUE! OnacHocTb HaHeceHUs MaTepuanbHoro yuep6a!
OnacHOCTb NOBpeXXAeHUI BCNeACcTBUE HEKBAaNM(ULIMPOBAHHOTO
obpauieHus.

TpaHcnopTUPOBOUHbIE NPOYLUUHBI, NepeHeCceHHble ¢ hnaHua
3NneKTpoaBUraTens Ha Kopnyc 3neKTpoaBUraTens, paspeLlaercs
MCNONb30BaTh TONLKO ANS NepeMeLyeHUs/TPaHCNopTUPOBKY
cbemHoro 6noka (puc. 25), Ho He Bcero Hacoca. Mcnonb3oBaHue
NPOYLUMH AN oTaeNneHns cbeMHoro 61o0Ka oT Kopnyca Hacoca
3anpeweHo (cnegnTb 3a feMOHTaXKeM M NOCNeayoWUM MOHTa-
>KOM NpPOCTaBoK).

TpaHCcNOpTUPOBOUHbIE NPOYLUMHBI, CMOHTMPOBaHHbIE Ha Kopnyce
3neKTpoABUraTens, sanpeljaeTcs UCNONb30BaTb AN TPaHCNop-
TUPOBKM Hacoca B c6ope, a TakXKe 0T eNeHNs/CHATUS CbeMHOro
6noka c Kopnyca Hacoca.

MoaHMMaTb HacoC TONbKO € MOMOLLbIO AONYLIEHHOTO rpy303ax-
BaTHOro npucnoco6nexus (Hanpumep, nonucnacta, KpaHa M T. n.;
cM. rnaBy 3 «TpaHCNOPTUPOBKA M NPOMEXXYTOYHOE XpaHeHUe» Ha
cTp. 193).

Mpy MOHTa>ke Hacoca cobnoaaTb MMHUManNbHOE OCEBOE PACCTOSHUE
B 400 MM MexKay CTeHON/MOTOMNKOM 1 KOXKYXOM BEHTUNATOPa 3neK-
TpogBuratens.

YKA3AHWUE:

BrnokupytoLme yCTpoMCTBa CrefdyeT BCeraa MOHTUPOBATL Nepen,
Hacoca 1 3a HUM, YTO6bI M36eXKaTb ONOPOXKHEHWS BCEN YCTAHOBKM
Npwv NPOBEPKE MMM 3aMEHE Hacoca.

BHMMAHME! OnacHocTb HaHeceHUs MaTepuanbHoro yuep6a!
Bo3HuMKHOBeHMe pacxona no HanpasfieHUIo NOTOKa WU NPOTUB
Hero (pe>xMm Typ61HbI UNKN reHepaTopa) MOXKET NPUBECTM K HEO-
6paTuMbIM NOBPEXXAeHNAM NpuBoaa.

Ha HanopHo# cTopoHe Ka)k[0ro Hacoca ciieflyeT yCTaHOBUTb
o6paTHbIi KnanaH.
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YKA3AHUE:
&)

B MOTOKEe.

Fig.26: Y4acmok BbipaBHUBAHUS NOMOKA
nepeo u 3a Hacocom

HanpasneHue NnoToka [OMIXKHO COOTBETCTBOBATb HaNpPaBeHNto
CTpernky Ha raHue Kopryca Hacoca.

Pyccknin

Mepen 1 3a HacocoM oMKeH bbiTb 0becneveH y4acTOK BbIpaBHMUBA-
HWs NoToKa B popme npamoro Tpybonposoaa. AnuHa faHHoro yvac-
TKa AOMKHA COCTaBNATb Kak MMHUMYM 5 x DN chnaHua Hacoca

(puc. 26). NaHHas Mepa cny>kuT Lns NpefoTBPaLLeHUs KaBUTaumm

Mpu MoHTaxxe TpybONpPOBOAOB M HACOCOB HE [OMYCKaTbh BOSHUKHO-
BEHMS MeXaHUYEeCKMUX Hanps>keHniA. Tpybonposoabl OMKHbI 6bITb
3aKpenneHbl Tak, YTobbl UX BEC He nepedaBasicsl Ha Hacoc.

KnanaH gns ynaneHus Bo3gyxa Ha npoMexXyTouHoM kopryce (puc. 7,

no3. 19) Npu ropM3oHTanbHOM Bane 31eKTPOABUTaTENs OOJIKEH
6bITb BCerpa HanpasneH BBepx (puc. 6/7). Mpu BepTUKanbHOM pacno-

NOoXXeHnn Bana aoonyckaeTcsa noboe nono>keHue Knanaxa.

HonyckaeTcs no601 BapraHT MOHTaXKa, KpOME «[ABUraTeNnem BHU3».
JNeKTPOHHbIN MOAYMb He [OMKeH bbiTb 0bpalleH BHM3. B cnyyae

HeobxoanmocTu 3NeKTpoaBuraTenb MO>XXHO NoOBOpa4vMBaTb nocne

OTMNYyCKaHNA BUHTOB C LIJeCTVIrpaHHOIZ rofI0BKON.

@ YKA3AHUE:

Mocsie 0TNyCKaHUs BUHTOB C LLUECTUIPAHHON ronoBkon anddepeH-

LmanbHbI [aTUYVK DaBleHUs BCe eLle 3akpenneH Ha Tpybonposopax
n3MepeHuns gasnexHus. Npu NnoBopayvBaHUK Kopryca 3/1eKTpoaBu-
raTens cneauTb3aTem, 4Tobbl TPy6ONpPOBOAbI U3MEPEHUs [aBIIEHNS
He FHYNNCb U He CKMManucb. Kpome Toro, Heob6xoaAMMo cneguTb 3a
TeM, YToObl NPU NPOBOPAYNBAHNM He MOBPEAUTbL YNNIOTHUTENbHOE

KOnbLIO Kopryca.

[onycTuMble BapuaHTbl MOHTaXxa cM. rnasy 7.1 «[JonycTumble Bapu-

dHTbl MOHTa>Xa N U3MEHEHNE PaCNONOXXeHNA KOMIMOHEHTOB Nepen

yCTaHOBKOM» Ha cTp. 209.

YKA3AHUE:
@

MHoro6no4Hble Hacocbl cepum Stratos GIGA B Heobxoaumo ycTaHas-

IMBaTb HAa PYHOAMEHTbI UM KOHCOJIM C AOCTAaTOYHOW HecyLLen cno-

cobHoOCTbO.

[Onsa obecneveHns yCTOIZLWIBOCTVI HacocCa ONOpPHYHO Nnany Hacoca

Stratos GIGA B Heo6x0[1MMO MPOYHO NPUBUHTUTB K PYHOAMEHTY.

JonycTuMble yCUITMSt U MOMEHTbI Ha
¢naHyax Hacocos (Tonbko MHoro-
67104HbIX HAaCOCOB)

40/... 65 40 2.4 1,7 0,55
2.4 1,7 0,52
2.4 1,7 0,50
2,5 1,8 0,62

50/... 65 50 2,4 1,7 0,55
2.4 1,7 0,52
2.4 1,7 0,50
2,5 1,8 0,62

65/... 80 65 2,6 1,8 0.7
2,6 1,8 0,7
2,6 1,8 0.7
2,6 1,8 0,7
2,6 1,8 0.7
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80/... 100 80

33 2,4 11
3,3 2,4 11
33 2,4 11
3,3 2,4 11

Tabn. 4: Ycunus Ha hnaHuax Hacoca

Fig.27: Ycunus, deticmsyrowue Ha nampybkax

MepekaunBaHue u3 pesepsyapa @

OTBOA KOHAEHCaTa, usonauus

214

[onKHbI ObITb BbINMOSHEHDI cnefgyrouime ycnosua:

T F) |2 TRy |2 L 2 g
Fymax’ (FHimax) Mimax) -

3 (Fy), 2 (Fy) n £ (M,) aBnsiioTca cyMMamm abComoTHBIX BEMMUMH
COOTBETCTBYIOLMX HAarpy30K, BO3AENCTBYHOLUMX Ha LUTYLEPbI. B 3TMX
CYMMaXx He YUTeHO HV HanpaBAeHWe Harpy3oK, HU UX pacnpefeneHne
Ha WTyuepsbl.

YKA3AHUE:

Mpu nepekavnBaHnM U3 pe3epByapa NOCTOSIHHO CIIeANTb 33 YPOBHEM
>KNOKOCTU Ha[ BCACbIBaOLLMM NMaTpybKoM Hacoca, YTobbl HY B KOEM
cfly4ae He ONYCTUTL CyXoro xoAa Hacoca. Heobxopgumo cobntogatb
MWHMManbHOEe BXOAHOE OaBrieHNe.

Mpu NCMOMb30BaHMM HAaCcoCa B YCTAaHOBKAX KOHAMLMOHNPOBAHMS
BO34yXa UM XONOAMMbHbIX yCTaHOBKaX MOXXHO OTBOAUTb KOHAEH-
€aT, CKaniMBatoLLMINCs B MPOMEXYTOYHOM KOpryce, LiefieHanpas-
JIEHHO Yepes3 nMmetoLeecs oTBepcTHe. K 0TBEPCTUSM BO3MOXKHO
noaKMtoYeHne CNIMBHbIX TPYOONPOBOA0B. ITUM XKe MyTEM MOTyT
0TBOAMUTBLCS HebonbLUMe 06beMbl TEPSEMO XUAKOCTU.

dneKTpoOBUraTenu UMeT OTBEPCTUS O KOHOEHCAUMOHHOM BOabI,
KOTOpble Ha 3aBO/e 3aKpbIBatOTCS NacTMKoBom npobkon ansa obec-
neyeHust Bnaa 3awnThbl IP 55.

Mpw 3KcnyaTaumm Hacoca B CUCTEMAX KOHOULMOHUPOBAHWS N
OXMNAXKOEHUs [aHHyto NpobKy cnedyeT yaanuTtb, 4Tobbl KOHOEeHCa-
LIMOHHAs BOLA MOT /13 BbITEKAT.

Mpy rOpM30HTaNbHOM Bane 3MeKTPOABUraTens KOHAeHCaUMOHHOe
0TBEpPCTUE AOMXKHO BbITh HanpaBneHo BHK3 (puc. 23, n03.2). Mpw
HeobX0ANMOCTM CredyeT COOTBETCTBYIOLLMM 06pa3oM NoBepHYTL
3neKTpoABuUraTen.

YKA3AHWUE:
Ecnu nnactukoBas npobka cHATa, To BuA 3awuTel IP 55 6onblue He
obecneymBaeTcs.

YKA3AHUE:

B v30nu1pyembIX yCTaHOBKax M30NMPOBATh Pa3peLLleHo TONIbKO KOp-
MyC Hacoca, a He MPOMEXXYTOYHbIV Kopnyc, NpuBoA U AnddepeHumn-
anbHbIA AaTYMK AaBneHus.

Mpu BbINOMHEHWUN N30NMPOBAHMS Hacoca He0OX0AMMO UCMOMNb30-
BaTb M30MALMOHHbIA MaTepuan, He Cofep>XaLluin CoefuHeHniA
ammuaka, Ans npefoTBpaLLeHns KOPPO3UMOHHOTO pacTpPeCcKMBaHUS
HaKnOHbIX raek. ECin 370 HEBO3MOXKHO, criegyeT obecrneynTb OTCyT-
CTBVE HeMOCPeACTBEHHOrO KOHTaKTa € NaTyHHbIMU pe3b60oBbiMM
coefMHeHNAMU. [Ins 3TOro B Ka4ecTse [OMONHUTENbHbIX MPUHaA-
JIeXXHOCTeN nMetoTcs pe3bboBble COeANHEHNS U3 HEpXKaBetoLen
cTanu. AnbTepHAaTUBHO MO>KHO MCMOJIb30BaTh TakXKe aHTUKOPPO3U-
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AnekTponoaknoveHme

TexHuka 6e3onacHoCTU

MoproToBka/ykasauus

Fig.28: KabenbHbili BBOO M25
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Pyccknin

OHHYIO NIeHTY (HanpuMep, N30MALMOHHYIO NEHTY).

OMACHO! OnacHo gns >Xu3Hu!
Mpu HekBan1MpULUUPOBAHHOM NOAKNIOYEHUU K INEKTPOCETH cyLle-
CTBYeT CMepTenbHas yrpo3a yaapa 3neKTpUu4ecKum TOKOM.

BbINoNHATL NOAKIIOYEHUE K 3N1IeKTPOCeTH paspeluaeTcs TONbKO
3NeKTPOMOHTepam, AoNyLLeHHbIM K TaKoro pofa paboTam MecTHbIM
3HeprocHab>xatowmnm npepnpusaTueM. NMoakniovyeHne [ONXKHO 6bITb
BbINOJIHEHO B COOTBETCTBUM C [,eUCTBYIOLLMMU MECTHBIMM Npen -
nMcaHnAMM.

Heo6xoQMMmo cTPOro Npuaep>KUBaTLCA MUHCTPYKLUI MO MOHTAXKY U
3KCnnyaTaumm BcnomoraTenbHoro o6opynoeanus!

OMACHO! OnacHo gns >Xu3Hu!

HanpsixxeHue, npeacTasnsioLee onacHOCTb NPU KacaHuu.
Pa60oTbl Ha 3N1EKTPOHHOM Mofy e pa3peLlaeTcs HaYMHATb TONbKO
yepes 5 MMHYT U3-3a NPUCYTCTBYIOLLEro HanpsiXKeHus, NpeacTas-
NSOWero onacHoCTb NPy KacaHum (koHaeHcaTopbl).

Mepep npoBeneHnem paboT Ha Hacoce OTKMIOYUTb Hanpsi>KeHue
NMTaHUS 1M NOAOXKAATb 5 MUHYT.

MpoBepbTe, Bce nn coennHeHns (B TOM uncne cyxme KOHTaKTbl)
o6ecToueHbl.

3anpeu4e|-|o KOBbIPATb NpeaMeTaMu B OTBEPCTUAX 3JIEKTPOHHOIo
Moayna Uiu YTo-To BCTaBNATb B Hux!

OMACHO! OnacHo pns )XUsHu!

B reHepaTOpPHOM Mnn Typ6MHHOM peXxume Hacoca (npueon potopa)
KOHTaKTbl 3N1eKTpofABUraTens MOryT HaXoANTbLCSA NOM ONACHbIM
KOHTaKTHbIM Hanps>XxeHueM.

3aKkpbITb 3aMOpHbIE apMaTypbl NepeA U N03afm Hacoca.

OCTOPO>KHO! OnacHocTb neperpysku cetu!
HenpaBunbHble napameTpbl CETU MOTYT NPUBECTU K CUCTEMHBIM
c60sM 1 neperopaHuio Kabeneit B pesynbTaTe neperpysku ceTu.

Mpu napameTpUpoBaHWK CETU B OTHOLLEHUU UCMOJIb3YyeMbIX ceve-
Hui1 kabenei n npepoxpaHuTenein cneayeT yYnTbiBaTb, YTO B MHO-
roHaCOCHOM pejkume paboTbl 0AHOBPEMEHHO Ha KOPOTKOe BpeMs
MOTYT BKJIIOUUTBLCS BCE HACOChI.

AnekTponoaKtYeHne LOMXKHO OCYLLECTBAATLCSA C MOMOLLbIO CTa-
LIMOHAPHO NPOJIoXKEHHOro Kabens onsa noaknodeHns Kk cet (Heob-
XOOMMOE CeYeHme CM. B CriedytoLein Tabnuue), KoTopbin CHabXXeH
LTencenbHbIM COeQMHUTENEM UMM MHOTOMOJIIOCHBIM BblK/tO4aTe -
J1eM C pacTBOPOM KOHTAaKTOB MUHUMYM 3 MM. MNpu MCNonb30BaHMM
rmbkunx kabenen Heo6xogMMo McNoNb3oBaTb KabernbHble HAKOHEY -
HUKMW.

Kabenb Ans NogKMOHEHNs K CETU HY>KHO NPOBOANTD Yepes Kaberb-
HbI BBOA M25 (puc. 28, nos. 1).

<4 1,5-4,0 2,5-4,0
>4 2,5-4,0 2,5-4,0
YKA3AHUE:

MpaBnnbHble MOMEHTbI 3aTSXKKM 3aXKMMHbIX BUHTOB yKa3aHbl B nepe
yHe «Tabnuua 11: MOMeHTbI 3aTS>KKM BUHTOB» Ha CTp. 245. Micnonb-
30BaTb TOMbKO OTKaNNOPOBaHHbIA AMHAMOMETPUYECKMI KITHou.
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Fig.29: SxpaHupoBaHue kabenell
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[ns cobntogeHns cTaH[apTOB MO 3NEKTPOMAarHUTHON COBMECTUMOCTH
cnegytowme kabenv o6g3aTenbHO BOMKHBI 6bITh 3KPAHUMPOBAHBI:

« OnddepeHumanbHbIn 0aTUMK OaBneHus (DDG) (ecnu yCTaHOBIIEH
3aKa3uynKom)

In2 (3apaHHoe 3HaueHue)

Cea3b AByx Hacocos (DP) (ans kabenemn anuHoi > 1 m);

(knemma «MP»)

CobntogaTtb NONAPHOCTb:

MA=L =>SL=L

MA=H => SL=H

Ext. off

« AUX

Kabenb cBa3u IF-moayns

JKpaH o/KeH 6bITb YCTaHOBMEH C ABYX CTOPOH, Ha XOMyTax Ans
kpenneHuns kabens ¢ IMC B aneKTPOHHOM MOAYJ1e U Ha APYromM
KoHue. Kabenu pnsa SBM n SSM He TpebyeTcs akpaHMpoBaTh.

JKpaH nopcoenunHseTcs K KabensHOMy BBOAY Ha 3/IEKTPOHHOM
mopayne. Mopsgok NoACoeAVHEHNS 3KPaHa CXeMaTUYHO NpeacTaB-
fleH Ha puc. 29.

[na [ocTaToOYHON 3aLLMTbl OT BEpTUKANbHO NaAatoLLmX Kanesb BOAbI
1 pasrpysku kabenbHOro BBOAa OT HAaTSXKEHWS crefyeT NCnonb30-
BaTb Kabenn COOTBETCTBYOLLLETO HAPY>KHOIO ANaMeTpa 1 XeCcTKo
NpUBUHYMBATL UX. Kpome Toro, kabenun 86113u BBoAa Heobxoanmo
CBOpayMBaTb B NeT/II0 A1 0TBOAA HakannuneatoLlencs Boabl. Nytem
COOTBETCTBYIOLLLEr0 NO3MLMOHUPOBaHNA KabenbHOro BBOAa UNn
COOTBETCTBYIOLLe yKNaaKu kabena cnegyet npegoTBpaTUTL BO3-
MO>KHOCTb NonagaHns cTeKatoLel BoAbl B 3NEKTPOHHbIA MOOYMb.
CeobopHble kabenbHble BBOAbI [OMKHbI 0CTaBaTbCS 3aKPbITbIMU
npeaycMOTPeHHON Npon3BoauTenem NpobKon.

dnekTponpoBoaKy Heobxo4MMo NMpoKafabiBaTh TakMm obpasom,
uTOBbI OHA HY B KOEM Cly4ae He kacanacb Tpy6onposogaa u/unu kop-
nyca Hacoca 1 anekTpoasuraTens.

Mpu ncnonb3oBaHMKM B cUCTeMax C TeMnepaTypow BoAbl Boie 90 °C
noaKtoYeHNe HaCOCOB K CETU [OIXKHO OCYLLIECTBNATHLCS C MOMOLLbIO
COOTBETCTBYIOLLErO TEPMOCTOMKOrO Kabenb.

JaHHbI HacoC OCHalleH YacTOTHbIM Npeobpa3oBaTenem, 1 ero
3alUMTa YCTPOMCTBOM 3aLLMTHOrO OTKIIOHYEHUs Npy nepenane
Hanps>KeHWs HegonycTuma. YacToTHble npeobpasosaTeny MoryT
HeraTMBHO BO3[eNCTBOBATb Ha (DYHKLMM YCTPOMNCTBA 3aLLMTHOTO
OTKIIOYeHMs Npy Nepenage HanpsKeHns.

McknroveHne: [JonyCcTMMO YCTPOMCTBO 3aLLUTHOMO OTKIOYEHNUS Mpu
nepenage Hanps>keHus Tuna B B ceneKTUBHOM, YyBCTBUTENbHOM KO
BCEM BUAAM TOKA UCMONHEHWUN.

« O6o3HaueHue: Fl =]

« Tok cpabaTbiBaHus:> 30 MA
MpoBepuTb BUA TOKA U Hanps>KeHne NoOKNI0YeHNS K CETH.

YunTbiBaThb OaHHble Ha hUpMeHHON Tabnmyke Hacoca. Bug Toka u
Hanps>XeHWe CeTU O0JI>KHbI COOTBETCTBOBATb OAHHbBIM Ha (pUpMeH-
HOM Tabnunuke.

CeTeBon npefoxpaHuTesb: Makc. 25 A

Ob6ecneunTb AONONHUTENBHOE 3a3emneHme!

PekomeHOyeTcs yCTaHOBKA IMHENHOrO 3aLMTHOIO aBTomaTa.
YKA3AHUE:

XapakTepucTuka cpabaTbiBaHNA NMHENHOTO 3alWMUTHOro aBTomarta: B
« MNeperpysa: 1,13-1,45 x |,

+ KopoTkoe 3ambikaHme: 3-5 X |,,qy,.
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Pyccknin
Knemmbli
= « Knemmbl ynpasneHus (puc. 30)
o @) (Pacnpemenenne cMoTpu Tabnuuy Huxke)
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Fig.30: Knemmbi ynpasneHus

+ Cunosble kremMMmbl (ceTeBble coeanHnTenbHble Knemmel) (puc. 31)

D) (Pacnpemenenne cMoTpy Tabnuuy Huxe)
7R
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N
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Fig.31: Cunosbie knemmsi (cemeBbie coe-
QuUHUMesbHbIe KiieMMbl)
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PacnpeneneHue CoOeaANHUTENIbHbIX

Kiemm
L1,L2,L3 Hanps>keHwve B ceTn 3~380 B - 3~480 B nepem. Toka, 50/60 I'u, IEC 38
@ (PE) MopkntoveHne 3a3eMnsOLLLErO
= nposofa
In1 Bxopn TekyLLero 3HayeHus Bug curHana: Hanpsixenue (0-10 B, 2-10 B)
(1) (exon) BxonHoe conpoTueneHme: R; = 10 kQ
Bug curHana: Tok (0-20 MA, 4-20 mA)
BxopHoe conpoTtuenexune: R;= 500 Q
MapameTpbl yCTaHaBNMBAOTCS B CEPBUCHOM MeHHo <5.3.0.0>
Ha 3aBope nopkntovaeTcs nocpencTBom KabenbHoro BBoAa
M12 (puc. 2), uepes (1), (2), (3) 8 cooTBeTCTBUM C 0603HaUe-
HUSMM Kabenen gatumkos (1,2,3).
In2 Bxopn 3agaHHOro 3HaveHus Bo Bcex pexxnmax paboTbl In2 MOXKeT MCNONb30BaTLCS B
(Bxom) KayecTBe BXOAA A5 AUCTaHLMOHHOTO PerynMpoBaHns
33, aHHOTO 3HAYeHMS.
Bug curnana: Hanpsikenme (0-10 B, 2-10 B)
BxogHoe conpoTusnenue: R; = 10 kQ
Bua curHana: Tok (0-20 MA, 4-20 MA)
BxogHoe conpoTusnexue: Ry = 500 Q
MapameTpbl yCTaHaBNMBAKOTCS B CEPBUCHOM MeHo <5.4.0.0>
GND (2) CoeuHeHUs Ha KOpnyc CooTBeTCTBEHHO ANs Bxoda Inl u In2

+ 24V (3) (BbIx0Om)

MocTossHHOe Hanpsi>keHne s
BHELUH. noTpebuTtens/naTumka
CUrHanos

Makc. Harpy3ka 60 MA. Hanpsi>keHne 3aLuLLeHo OT KOpoT-
KMX 3aMbIKaHWUN.
Harpy3ka Ha KoHTaKTbl: 24 B nocT. Toka/10 MA

AUX BHewlHAs cmeHa paboTbl Haco-  lNMocpeacTBOM BHeLLHero 6ecnoTeHUManbHOro KOHTakTa
coB MO>XHO MPOBECTN CMeHY paboTbl HacocoB. [Mpun ogHokpaT-
HOM LUYHTUPOBaHUMN 06enx KNemMm BbINOSHAETCS BHELLHAS
cMeHa paboTbl HacocoB (ecnn akTMBMpoBaHa). Mpw NoBTop-
HOM LUYHTUPOBAHUK 3Ta onepaums NoBTOPSeTCs, NpK ycno-
BUM cobNogeHNs MUHMMANbHOrO BpeMeHn paboTbl.
MapameTpbl yCTaHaBNMBAKOTCS B CEPBUCHOM MeHH0 <5.1.3.2>
Harpyska Ha KoHTaKTbl: 24 B nocT. Toka/10 MA
MP Multi Pump WHTepdenc ong dyHKUMM [BYXHACOCHOTO peXXuma
Ext. off Ynpasnsowmi BxoA «Bbik. no  Hacoc MO>KHO BKJIOHaTb M BbIKNHOYATb MOCPeaCTBOM BHeLL-
npuopuTeTYy» AN BHELUHEro Hero 6ecnoTeHUManbHOro KOHTaKTa.
6€eCnoTeHLManbHOrO BbIKMOHYa- B ycTaHOBKax C BbICOKOI 4acToToi nepekniovenus (> 20
Tens BKIIOYEHUI/BLIKMIOYEHWI B [leHb) BKNOYeHWe/BbIKNoUeHe
LOOJXKHO BbIMOMHATHLCSA NocpencTBom «Extern off».
MapameTpbl yCTaHaBNMBAKOTCS B CEPBUCHOM MeHio <5.1.7.0>
Harpyska Ha KOoHTaKTbl: 24 B nocT. Toka/10 MA
SBM PaspenbHas/o606LeHHas cur-  becnoTeHumanbHas pas,qeanaﬂ/o6o6UJ.eHHaﬂ curHanusa-
HanW3aums pabo4ero CocTosHMs, LMa paboyero coCcTosHMA (MepeknoHaloLwnii KOHTaKT) BbIBO-
CUTHaNM3aums 3KCNayaTaumoH-  OUTCS Ha knemmbl SBM (meHto <5.1.6.0>, <5.7.6.0>).
HOW rOTOBHOCTU U co0bLLEHNE O
BKITIOYEHUN CETU
Harpy3ka Ha KOHTaKTbl: MuHnmanbHo gonyctumas: 12 B nocT. Toka, 10 MA;
MakcumanbHo gonyctmumas: 250 B nepem. ToKa/24 B nocr.
TOKa, 1A
SSM PaspenbHasi/o606LeHHas cur-  becnoTeHuManbHas pa3,qeanaﬂ/o6o6u4eHHaﬂ curHanmusa-

Hannsauynd HEUCNpaBHOCTHU

LS HEMCMPaBHOCTM (MepeKkoUaloLLMii KOHTAKT) BbIBOAATCS
Ha knemmbl SSM (meHto <5.1.5.0>).

WILO SE 05/2015



8.1

Pumpland.ru

Pycckun
O603HauyeHue PacnpepneneHune YKasaHus
Harpy3ka Ha KOHTaKTbl MuHumanbHO gonyctumas: 12 B nocT. Toka, 10 MA;
MakcumanbHo gonyctmumas: 250 B nepem. Toka/24 B mocT.
ToKa, 1 A
NHTepdenc CoeAunHUTENbHbIE KNEMMbI OnunoHanbHbIN IF-MOQY b BCTaBASAETCA B MyNbTULLITEKEP B
IF-mopoyns nocriefoBaTeNibHOro umMdpo- KnemmHon kopobke. CoeanHeHMe 3aLLMLLLEHO OT BpaLLeHus.

BOro UHTepdeica

Tabn. 5: PacnpepeneHve coeguHNUTENbHbBIX

@ YKA3AHUE:

Knemmsl In1, In2, AUX, GND, Ext. off u MP oTBeuyatoT TpeboBaHuto
HapgexHoro pasaenexus (cornacHo EN61800-5-1) oTHOCUTENbHO
ceTeBbIX KITEMM, a Takxxe K knemm SBM 1 SSM (n Ha060p0T).

@ YKA3AHMUE:

CucTema ynpaeneHus BbiNofiHeHa B BuAe KOHTypa PELV (protective
extra low voltage), T. e. (BHyTpeHHee) nuTaHne oTBevaeT TpeboBa-
HMAM HagexxHoro pasaenenns nutanms, GND coegmHeH ¢ PE.

MNonknioyeHne auddepeHumanb-
HOro flaT4yMKa [aBneHuns

Ka6enb LiBeT Knemma DyHKUUMU
1 YepHbIN In1 CurHan

2 CUHWI GND Macca

3 KOPWYHEBbIN +248B +248B

Tabn. 6: MopkntoyeHne kabens auddepeHUManbHOro aTyHMKa gaBneHus

YKA3AHUE:
@ dnekTponoakntoyeHne guddepeHUManbHOro AaTynka gaBneHns
BbINMOMHSAETCS C MOMOLLbIO CaMOro ManieHbKOoro kKabenbHoro BBoAa
(M12), Pacnono>eHHOro Ha 3NeKTPOHHOM Moayne.
B ABYXHAaCOCHOM YCTAaHOBKE UMW YCTAaHOBKE C Pa3BeTBIEHHbIMU TPy -
6onpoBoaamun guddepeHuManbHbIi 4aTUMK AaBReHUs NoAKNoYa-
eTCsq K OCHOBHOMY Hacocy.
Touku nsmepenuns gudepeHuUManbHOro 4aTUMKa 4aBleHUst OCHOB-
HOro Hacoca OOMKHbI HAXOANTLCS B COOTBETCTBYIOLLEN MarncTpanu
Ha CTOpPOHE BCACbIBAaHUS M HA HAMNOPHOW CTOPOHE ABYXHACOCHON
YCTaHOBKM.

I'Iopsmox [eucTBuMn * BbINONHUTbL NOOKOYEHNE C Y4YeTOM pPaCnoJyioXKeHUA KNeMMm.
» 3a3eMnuTb HaCOC/CMCTEMy COrnacHoO MHCTPYKUMNn.

YnpasneHue

neMeHTbI ynpasrneHus YHpaBneHme NEKTPOHHbIM MOAYJ1IEM OCYLLECTBNAETCA NP NOMOLLN
crefyrLwmnx 3afIeMeHTOB ynpaBneHus:

KpacHas KHonka

KpacHas kHonka (puc. 32) ucnonbsyeTcs nyTem BpaLleHns Ans
BbIBOPA 3NEMEHTOB MEHIO U OIS U3MEHEHMS 3HadeHui. Mpn Haxxa-
TWM KPaCHOM KHOMKM MPONCXOAMT aKTUBM3aLmMs BbIGpaHHOrO 3Me-
MEHTa MEHIO, a TaK>Ke NOATBEP>KAEHNE 3HAUEHNIA.

Fig.32: KpacHas kHonka
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Pycckun
Mukponepekniovatenb
ON MukponepeknodaTenu (puc. 14, nos. 6/puc. 33) pacnonoxeHsi nog
KO>KyXOM Kopnyca.
+ MNepekntoyatens 1 cny>kuT Ons nepekntoyeHns Mexxay cTaHoap-
THBIM M CEPBUCHBIM PeXXMMaMMm.
1 2 3 4 Ons nonyyeHns AonofHUTeNbHOM MHOPMaLMn cMm. rnasy 8.6.6

Fig.33: Mukponepekntodamerb

«AKTUBaLWA/0e3aKTUBaLMA CePBUCHOTO PEXKMMa» Ha cTp. 226.
MepekntoyaTens 2 N03BONASET aKTUBUPOBAaTb UMW [e3aKTUBMPOBATb

thyHKUMIO 6NOKMPOBKM [OCTYNA.

[ns nonyyeHns 0ononHUTENbHON HGOpMauny cMm. rnasy 8.6.7
«AKTVBaLMa/ne3akTMBaums 6NOKMPOBKM OCTyNa» Ha cTp. 226.

Pump.

BbikntoyaTenu 3 u 4 no3Bonsg0T TEPMUHMPOBATL NMHUK cBA3M Multi

[ns nonyyeHns [onofHUTeNbHOM MHdOpMauun cm. rnasy 8.6.8
«AKTVMBaLWA/0e3aKTMBaLMS TEPMUHNPOBAHMS» Ha cTp. 227.

8.2 CTpyKTypa amcnnes OTobpaxeHue nHopmaummn Ha XKK-gucnnee ocylectensercs
cornacHo cnepytoLiemy npumepy:

Fig.34: Cmpykmypa ducnnes

Mo3. OnucaHue Mo3. OnucaHue
1 Homep meHto 4 CTaHOapTHbIe CUMBOJIbI
2 NHOnKauns 3HauYeHns 5 MHOukKaums cuMBOOB
3 MHonkaums equHULbI

n3mMepeHus

Tabn. 7: CTpykTypa gucnnes

@ YKA3AHMUE:
MHankaumio gucnnes Mo>XHO noBepHyTb Ha 180°. OnucaHune nsme-

HEHWUS MHOMKAUWUKN CM. B MeH0 <5.7.1.0>.

8.3 MosicHeHue CTaHAAPTHbIX CUMBOJIOB Cnenyrou.l,me CUMBOIbI OTOﬁpa)KaIOTCH Ha gucnnee Ha npencTaB-
NEeHHbIX Bbllle No3numnax onga UHOUKaunm coCcToaHuna:

Cumson OnucaHue Cumson OnucaHue

~ [MoCTOSAHHOE perynMpoBaHMe YacToTbl Bpa- ) MwuH. akcnnyaTaums
|_ LLieHus min

MocTosiHHOE perynupoBaHue Makc. akcnyaTaums
— A max
| p-c

MepemeHHOE perynmpoBaHve Hacoc paboTtaet
|£ Ap-v O
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Pyccknin

_ PID-Control Hacoc octaHoBreH
% &

Bxog In2 (BHewHee 3agaHHOe 3HaueHue) s Hacoc pa6oTaeT B aBapuitHOM pexxkume
2_'> aKTUBMPOBAHO \_J (MkTOrpamma muraer)

BioKMpoBKa [ocTyna > Hacoc ocTaHOBNEH B aBapUIMHOM pexxume
@ \ (nukTorpamma muraet)

Cuctema ynpasneHus 3gaHvem BMS
(Building Management System) akTuBHa

Pe>kum paboTbl DP/ MP: OcHoBsHol/pesep-
BHbIN

Pe>kim paboTbl DP/ MP:
PaboTa gByx HacocoB

O+B

Tabn. 8: CTaHAapTHbIE CUMBOSbI

8.4 CuMBONBI B rpathiuKax/MHCTPyKLUMAX

dneMeHTbl MeHI0

DencreBusa

B rnase 8.6 «MHCTpyKumMmM No akcnnyaTaunm» Ha cTp. 224 cogep-
»KaTca rpadMku, HarNaAHO 06 bACHAIOLLME KOHLENLMIO YNpaBieHns
W MHCTPYKLUUW ANS NPOBeAeHNs HaCTPOoeK.

B rpachunkax u MHCTPYKLUMAX MCMONb3YOTCA CreqytoLime CMMBOJIbI B
KayecTBe YNPOLLEHHOro NpeaCcTaBAeHNs 31eMeHTOB MEHIO NN fen-
CTBUN:

CTpaHuua coctosHna MeHto: CTaHgapTHbIN BUA Ha XKK-gucnnee.

«YPOBHEM HUXKE»: 3/IEMEHT MEHI0, C KOTOPOro MOXXHO NepenTn Ha
YPOBEeHb HUXKE B MeHIo (Hanpumep, ¢ <4.1.0.0> Ha <4.1.1.0>).

«UHopmauus»: 3neMeHT MeHI0, NPeACcTaBSOLWMIA MHPOPMaLUIO
0 COCTOSIHUW YCTPOMCTBA UJTM HACTPOWKAX, KOTOPble HEBO3MOXKHO
N3MEeHUTb.

«Bbl6op/HacTpoiKa»: 3neMeHT MeHI0, NPeaoCTaBASIOLLMA 4OCTYN
K N3MEHSeMbIM HaCTPOMKam (anemeHT C HOMEPOM MEHIO <X.X.X.0>).

«YpOBHEM BblILLE»: 3IEMEHT MEHI0, C KOTOPOro MOXKHO NepenTL Ha
YpOBeHb Bblile B MeHo (Hanpumep, ¢ <4.1.0.0> Ha <4.0.0.0>).

CtpaHuua olwmnbKu MeHI0: B cnyyae BOSHUKHOBEHUS OLLMOKM BMECTO
CTPaHMLbl COCTOSIHWSA YKa3blBaeTcs TeKYLLMIN HOMep OWN6KM.

Bpau.leHue KPaCHOﬁ KHOMNKMU: BpaLu.aﬂ KPaCHYH KHOMKY, MO>KHO yBe-
NNMYMBaTb NN YMEHbLLATb HaCTpOl7IKVI NN HOMep MeHlto.

Haxkatue Kpacuoﬁ KHONKW: Ha>kumas KPaCHYH KHOMKY, MO>XXHO
dKTMBMPOBATb 3JIEMEHT MEHIO UM NOATBEPOUTb USMEHEHME.

HaBurauus: CnegoBaTb npueeneHHbIM HMXKe YKa3aHUAM K BbIMOIHE -
HUIO OeNCTBUIN ONS HABUTALMM B MEHIO 0O YKa3aHHOro HoMmepa MeHH.

Bpems oxxupanusa: Ha nHOMKaLMmM 3Ha4eHns yKasbiBaeTcs OCTaBLUe-
ecs Bpems (B cekyHax), Noka aBTOMaTUYeCKu He By et OCTUTHYTO
cnegytollee COCTOAHME, NN CMOXKET BbITb BbINOIHEH BBOA, BPYY-
Hy0.

YcTaHoBKa MMKponepeknio4vaTens B no3uumio «OFF» : YcTaHOBUTL
MUKpOMepeKnto4aTeslb C HOMePOM «X» MOA KPbILLKOW Koprnyca B
no3nunto«OFF».

YcTaHoBKa MUMKponepeksiioyaTens B no3uumio «ON» : YCTaHOBUTb
MUKpOMepeKntoYaTeslb C HOMePOM «X» MOM KPbILLKOW Koprnyca B
nosnunio «ON».
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8.5 Pe>XuMbl MHAKKaUun

TecT pucnnes

| & AR
SCpapanEs

Xxow

6% TeXmAAAR
|Z D ©+©

Fig.35: Tecm Oucnnes

8.5.1 CrtpaHuua COCTOSAHUA UHOUKALMKU

8.5.2 Pe>XuM MeHI0 UHAUKauumn

dnemMeHT MeHIo «YPOBHEM HUXe»

AneMeHT MeHio «MHdopmaumnsa»
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Cpasy >ke nocne nofa4un NUTaHUs 3/IEKTPOHHOTO MOAY/IS B Te4eHue
2 cekyHp nposoauTcs TecT XKK-gucnnes, npu kKotTopom otobparka-
toTca Bee 3Hakm XKK-gucnnes (puc. 35). 3aTeM Ha MHAMKaLMIO BbIBO-
ANTCS CTpPaHMLA COCTOAHMA.

Mocne npepbiBaHMSA NOAAYN NUTAHWUS 3NEKTPOHHbLIA MOAY b BbINO-
HsieT pa3nuyHble PyHKUMKM OTKIIHOYeHUS. Ha NPOTSXKeHUM QaHHOro
npouecca otobparkaetcs XK-gucnnen.

OMACHO! OnacHo gns >XusHu!
Maxke npu OTKNIOYEHHOM AUCNee MOXKeT NPUCYTCTBOBaTb
HanpskeHue.

Co6niopatb o6Limne yKkasaHus no TexHuke 6esonacHocTu!

CTaHOapTHbIM BUOAOM Ha UHOMKALMM SIBNSIETCS CTPAHWULLA COCTOSHMS.
AKTyanibHO HAaCTPOEHHOE 3a4aHHOE 3HaYEeHWe YKa3biBaeTCs B Und-
pOBbIX cermeHTax. [Ipyrne HacTPOMKM YKa3bIBAOTCS NPU MOMOLLM
CVMBOJIOB.

YKA3AHUE:

Mpy ABYXHACOCHOM pexk1Me paboTbl Ha CTPaHMLE COCTOSHNA
[OMONHUTENbLHO yKa3biBaeTcs pexxum paboThl («PaboTa AByx Haco-
coB» unu «OCHOBHOM/pe3epBHbIit») B BUAE cMBONOB. Ha ancnnee
pe3epBHOro Hacoca oTobpaxaeTcs «SL».

MocpencTBOM CTPYKTYPbl MEHIO MOXKHO BbI3BaTb (PYHKLIMM 31EKTPOH-
HOro MOAYNSs. B MEHI0 copep>KaTcsl MOAMEHIO Ha Pa3HbIX YPOBHSIX.

TekyLuit ypoBeHb MEHIO MOXKHO U3MEHUTb C NMOMOLLbIO 3/IEMEHTOB
MEHIO TMMNa «YPOBHEM BbILLE» UMN «YPOBHEM HUXKE», HAaNpuMmep,
CypoBHA <4.1.0.0> Ha <4.1.1.0>.

CTpyKTypa MeHI0 CpaBHMMa CO CTPYKTYPOW rNaB HacTosALLen
MHCTpYKumn — rnasa 8.5(.0.0) conep>kut noarnaskl 8.5.1(.0) n
8.5.2(.0), COOTBETCTBEHHO B 3NEKTPOHHOM Mofyfe MeHo <5.3.0.0>
cofep>xuT nogmeHto <5.3.1.0> - <5.3.3.0>u . a.

AKTyanbHO BbI6paHHbI 31EMEHT MEHIO MOXET BbITb MOEHTUDULMPO-
BaH Yepe3 HOMEP MEHIO U COOTBETCTBYHOLLMI CUMBOS Ha XKK-gucnnee.

B npepenax 0AHOro ypOBHSI MEHIO MOXKHO NOC/Ie[0BaTesNbHO BbIOU-
paTb HOMepa MeHIo NyTeM BpaLLeHUs KpaCHOW KHOMKM.

YKA3AHUE:

Ecnu B pe>xxume mMeHto B 060 No3MumnmM KpacHas KHomkKa He bygeT
HaxkaTa B TeveHwue 30 ceKyHp, MHAVKaLWs Bo3BpaLLaeTcs o6paTHO Ha
CTPaHULYy COCTOSIHMS.

B Ka>K[,OM ypOBHE MEHIO MOTYT UMETbCS YeTbIpe PasnunyHble TUMbI
3/1EMeHTOB:

JNeMeHT MeHI0 «YPOBHEM HmKe» 0603HavaeTca Ha gncnnee ykasaH-
HbIM PSALLOM CUMBOJIOM (CTPEriKa B UHAMKALMIO eOUHULbI U3MEPEHUS).
Ecnv BbIGpaH anemMeHT MeHI0 «YPOBHEM HU>XKe», HaXKaThe KpacHOM
KHOMKM BblI3bIBAaeT Nepexof Ha COOTBETCTBEHHO CeAyoLLMI ypOBeHb
MEH0 HM>Ke. HoBbI ypoBeHb MeHto 0603HavaeTcs Ha aucnnee Home-
POM MeHI0, KOTOPbI NOCe Mepexofa MMeeT Ha OAUH Pa3psap Bbille,
Hanpumep, Npu nepexofde u3 meHo <4.1.0.0> B meHto <4.1.1.0>.

3nemeHT MeHto «MHdopmaums» 06o3HauaeTcs Ha AuCnee ykasaH-
HbIM PSALOM CUMBONOM (CTaHOAPTHbIN CMMBON «BNOKMPOBKa
[ocTyna»). Eciiv BbIGpaH anemMeHT MeHio «/HdopmMaums», Haxatue
KpacHOM KHOMNKM He Bbi3biBaeT HUKaKoro aenctems. Mpu Boibope
3/1eMeHTa MeHto Tna «MHdopmaumsa» yKasbiBaloTcs TekyLume
HaCTPOMKMN UMW 3HAYEHNS U3MEPEHUS], KOTOPble He MOTyT bbiTb
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MU3MEHEHDbI NOJSIb30BaTENIEM.

AneMeHT MeHI0 «YPOBHEM Bbllle» 3neMeHT MeHI0 «YpOBHeM Bblle» 0603Ha4YaeTCs Ha QuUcnee yka-
t 3aHHbIM PAOOM CMMBOSOM (CTpenka B MHAMKaLMIO CMMBONOB). Ecin
BbI6paH 3NeMeHT MeHI0 «YPOBHEM BbiLLe», HAXKaTue KpacHoOM
KHOMKMW BbI3blBAaeT Nepexof Ha COOTBETCTBEHHO CNeayoLLMIA ypo-
BEHb MeH!0 Bblille. HOBbIN ypOBEHb MEHIO OTMeYeH Ha MHAWKALMK
HOMepPOM MeHt0. Hanprmep, Npy Bo3BpaTe C YpoBHA MeHto <4.1.5.0>
HOMEp MeHI0 MeHseTcs Ha <4.1.0.0>.

YKA3AHUE:
@ ECnn KpacHas KHOMKa yAep>KMBaeTCs HaXKaTol B TeveHue 2 CeKyHp,
B TO BpeMmsl Kak 6bin BbiGpaH 3neMeHT MeHI0 «YPOBHEM BbiLLe», MPO-
MCXOQUT BO3BPAT B MHOMKALMIO COCTOSHMS.

3JnemeHT MeHio «Bbibop/HacTpolika» He UMeeT Ha Aucnnee cneun-
anbHoro 0603Ha4YeHns, HO Ha rpaukax JaHHOM MHCTPYKLUMK 060-
3Ha4aeTCs yKa3aHHbIM PSGOM CUMBOMOM.

JneMeHT MeHIo «Bblﬁop/
HacTpoiiKa»

I+

Ecnu BbiBpaH 3neMeHT MeHIo «Bbibop/HacTpoiika», HaXkaTue Kpa-
CHOW KHOTKWM BbI3bIBaeT Mepexop, B peXXnM penakTupoBaHus. B
pexxnMe pefakTUPOBaHUS MUTaeT 3HaYeHMe, KOTOPOEe MOXKHO U3Me-
HWUTb BpaLLeHWEM KPACHON KHOMKM.

V B HEKOTOPbIX MEHIO MpuemM BBOAA NOCNE HaXKaTuA KpaCHOVI KHOMKKU
noaoTeep>XAaeTcd KpaTKoBpeMEHHbIM 0T06pa>KeHv19M cumBOsa
«OK»

8.5.3 CrtpaHuua owmbKM MHANMKaLUMN

Fig.36: CmpaHuya owubku (cocmosiHue
npu BO3HUKHOBEHUU OWU6KL)

Mpwv BO3HMKHOBEHUN OWINOKKN Ha XKK-aucnnee ykasbiBaeTcs cTpa-
HMLA OWNOKM BMECTO CTPaHMLbl COCTOAHMS. MHOMKaLMA 3HaYeHns
Ha gucnnee cocTouT U3 6ykBbl «E» 1 Tpex3HavyHoro koda ownbku,
oTOeneHHoro gecsaTuuHom 3ansaToii (puc. 36).

0L

0

5

8.5.4 pynnbl MeHIO

ba3oBoe MeHI0 B rnaBHbix MeHto <1.0.0.0>, <2.0.0.0> 1 <3.0.0.0> yka3biBatoTcs
6a30Bble HACTPOMKK, KOTOPbIE MPU HEO6XOANMOCTHM [AOSKHBI ObITh
M3MeHeHbl Tak)Ke BO BpeMsi HOPManbHOro pexkuma paboTbl Hacoca.

WHdopmaumnoHHoe MeHIo B rnaBHOM MeHI0 <4.0.0.0> 1 anemMeHTax NOAMEHIO YKa3blBatOTCA
[aHHble N3MepeHUs, yCTPOMCTBA, IKCMNyaTaLMOHHbIe MapaMeTpbl 1
TekyLLe COCTOSHUS.

CepBUCHOE MEHIO [nasHoe MeHt0 <5.0.0.0> 1 3eMeHTbl NOAMEHIO MPeaoCTaBASoT
A,0CTYN K OCHOBHbIM CUCTEMHbIM HAaCTPOMKaM AN BBOAa B 3KCMNya-
Tauuo. CybaneMeHTbl HAXOAATCS B PeXXMME C 3aLMTOM OT 3anncu Ao
Tex nop, noka He 6yaeT akTMBU3MPOBAH CEPBUCHBIN PEXXUM.

c BHMMAHMUE! OnacHocTb HaHeCeHUs MaTepuanbHoro yuiep6a!
HenpaBunbHoe M3MeHeHUe HACTPOEeK MOXKeT NPUBECTH K olumbKam
paboTbl Hacoca U B pe3ynbTaTe K NOBPe>XAeHUI0 Hacoca Unu ycra-
HOBKMU.

HaCTpOﬁKM B CEPBMCHOM pe>XuMe MOryT OCyLlecCTB/IATbCA TONIbKO
Ana BBoAa B 3KCNyaTauuio U UCKNIOYUTENIbHO cneluanmuctamu.

MeHio «KBuTHpOBaHUe OWINGOK» B cnyyae BO3HUKHOBEHMS OLLUMGKM BMECTO CTPAHMULbI COCTOSIHMS
yKa3bIBaeTCA CTPaHWLa oLIMBKM. ECIM 13 3TOM NO3MLMM HaXKaTb Kpa-
CHYHO KHOTIKY, TO OCYLLECTBUTCS NEPeXoL B MEHIO KBUTUPOBaHMS!
ownbKkmM (HoMep MeHo <6.0.0.0>). MpUcyTCTBYOLWME COOBLLEHMS O
HEWCMPaBHOCTW MOXKHO KBUTUPOBATh MO UCTEHEHUN BPEMEHMN 03K~
AaHus.
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MeHio «bnokupoBska goctyna»

8.6 MHcTpyKuMm no aKkcnnyaTaumum

8.6.1 KoppekTupoBKa 3agaHHOro
3HayeHus

O
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Fig.37: BBOO 3a0aGHHO20 3Ha4YeHuUs

8.6.2 lMepexopn B peXxum MeHio

Fig.39: Pexcum meHto «CepBuc»

lI

Fig.40: Pexcum meHro «Owiubka»

224

Pumpland.ru

A

2@5

BHMMAHMUE! OnacHocTb HaHeceHMs MaTepuanbHoro yuep6a!
KButupyemble owm6ku, npuumHa BO3HUKHOBEHUSI KOTOPbIX He
6bina ycTpaHeHa, MOTryT Bbi3BaTb MOBTOpPHbIE HEUCNPABHOCTU U
NPUBECTU K NOBPEXXAEHUIO HaCOCa MU CUCTEMDI.

OWK6KM KBUTMPOBaTb TONMbKO NOC/e YCTPaHEHUSI MPUUMHbI UX
BO3HMKHOBEHMUS.

YCTpaHATb HEUCNPABHOCTU Pa3peLLEHO TONbKO CreuuanncTam.
B cnyyae coMHeHUst 06paTUTLCA K NPOU3BOAUTENIO.

[nsa nonyyeHns [oNOMHUTeNbHOM MHOPMaLuK cM. rnasy 11
«HencnpaBHOCTU, NPUYMHBI U YCTPaHeHWe» Ha CTp. 247 v npuBe-
AEeHHyYI0 B Hew Tabnuuy owmnbok.

InaBHoe MeHto <7.0.0.0> oTobparkaeTcsi TONIbKO B TOM CIly4ae, eCnu
MUKponepekntoYvaTesb 2 HAXoAUTCA B nonoxxeHnn «ON». B Hero
MO>XHO MONacTb NOCPEACTBOM OObIMHOM HaBUTaLNN.

B MeHI0 «BJIOKMPOBKA [OCTYNa» MOXHO aKTUBUPOBATb MW [e3aK-
TUBMPOBATbL 6IOKMPOBKY [OCTYNA NyTeM BPALLEHUS KPAaCHOM KHOMKU
UNW NOLTBEPANTL U3MEHEHNME MYTEM HAXKATUsl KPACHOM KHOMKM.

Ha cTpaHuue cocTosHNA MHOMKaLuuKM 3afaHHoe 3HauyeHne MOXXHO
OTperynuposath cregyrolmm obpasom (puc. 37):

MoBepHYTb KPACHYIO KHOMKY.

MHaovkaums nepexoant K HoMepy MeHio <1.0.0.0>. 3agaHHoe 3Have-
HMe HaYMHaeT MUraTb M NOBbILLAETCA UM NOHWXKaeTca NyTeM Aab-
HenLero BpaLleHuns.

[nsa noaTeep>XAeHNs N3MeHEHNS HaXkaTb KPACHYHO KHOMKY.

HoBoe 3aiaHHOE 3HaYeHWe NepeHUMaeTCs, U MHAMKaLUUs BO3BpaLla-
eTcs 06paTHO Ha CTPaHULLY COCTOSHUS.

[lns nepexofa B pe>XXMM MeHIo AeicTBOBaTh Cieay LM 06pasom:
B TO Bpems Kak MHAMKaLMs 0TOBpaXkaeT CTPaHNLy COCTOSHUS,
HaXKaTb 1 B TeueHue 2 C yaep>KMBaThb KPacHyo KHOMKY (kpome cry-
Yas owmnbKK).

CTaHgapTHoe nosefeHue:
MHOMKaUMA NepexoauT B pexknM MeHo. OTo6paXkaeTcs HOMEp MeHIo
<2.0.0.0> (puc. 38).

CepBUCHBIN peXXxuMm:

Ecnu cepBMCHBIN peXknm akTMBMPOBaH NPV MOMOLLIM MUKponepek
noyaTens 1, To cHavana ykasbiBaeTcsl HOMep MeHto <5.0.0.0>.
(puc. 39).

Owwnbka:
Mpu ownbke oTobpaxkaeTcs HoMep MeHio <6.0.0.0> (puc. 40).
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8.6.3 Hasuraums

Fig.41: [Mpumep Hasuzayuu

8.6.4 WameHeHue BbIGopa/HacTpoek
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Fig.42: Hacmpolika c Bo3Bpamom k 3/1e-
MeHmy MeHto «Bbi6op/Hacmpoliku»

Fig.43: Hacmpotika ¢ Bo3Bpamom k cmpa-
Huye cocmosiHus
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MepenTu B pexxum MeHio (cm. rnasy 8.6.2 «Tepexof B peXKnM MeHIo»
Ha cTp. 224).

BbINOHUTB 0BLLYHO HABUraLMIO B MEHIO Cliedytowmnm o6pasom (npu-
Mep cM. puc. 41):

B npouecce HaBMrauum MuraeT HoMep MeHIo.
[ins BbIbOpa 3nemMeHTa MEHO MOBEPHYTb KPAaCHYH KHOMKY.

OTcyeT HOMepa MeHIo UAET B MONIOXMUTENbHYIO UM OTPULATENbHYIO
cTopoHy. OTobpa>kaeTcs COOTBETCTBYIOLLMIA IMEMEHTY MEHIO CUM-
BOJ1 M 3a1aHHOE UM TeKYLLMe 3HaYeHue.

Ecnun oTobpa>kaeTca HanpaBeHHas BHW3 CTpesika 05 «YPOBHEM
HXKE», HaXKaTb KpacHY0 KHOMKY AN19 nepexofa Ha OAuH YpOBeHb
MEHI0 HM>Ke. HoBbIN ypoBeHb MeHI0 0603HavaeTcs Ha aucnnee
HOMEepOM MeHto, Hanpumep, nNpu nepexope ¢ <4.4.0.0> Ha <4.4.1.0>.

Ha MHAMKaLWIO BbIBOAMTCS OTHOCALLMIACS K 3NIEMEHTY MEHH0 CUMBON
u/mnun Tekyulee 3HadeHne (3agaHHoe/Tekyluee 3HaYeHMe UK
BbI6OP).

[na Bo3BpaTa Ha ypoBeHb BbiLLe BbIOpaTb 3NEMEHT MeHI0 «YPOBHEM
BbILLE» W HAXKaTb KPACHYIO KHOMKY.

HoBbi ypoBeHb MeHI0 0603Ha4aeTCs Ha Oucniee HOMEPOM MeHIO,
Hanpumep, npu nepexofe ¢ <4.4.1.0> Ha <4.4.0.0>.

YKA3AHUE:

Ecnun kpacHas KHOMKa yoep>KMBaeTCs HaXKaToM B Te4eHue 2 cekyHf,
B TO BpeMs Kak Obif1 BbIOpaH 3neMeHT MeHI0 «YPOBHEM BblLLe», NPO-
NCXOANT BO3BPAT K CTPAHMLLE COCTOSIHUS.

[ns n3ameHeHWs 334aHHOMO 3HAYEHUS NN HAaCTPONKM JenCcTBOBATb
cnegyowmm o6pasom (Mpumep cMm. Ha puc. 42):

MepeiTh K HY>KHOMY 3MIEMEHTY MeHIo «Bbibop/HacTpoiika».

YKa3bIBalOTCA TeKyLLee 3Ha4eHne UM COCTOSHNE HAaCTPOMKKU, a
Tak>Ke COOTBETCTBYIOLLMIA CUMBOI.

HaxkaTb KpacHyto KHOMKY. MuraeT 3a4aHHoOe 3HayeHue Uam cumson,
npenCcTaBnsoWNn HACTPONKY.

BpaluaTtb KpacHyo KHOMKY, NOKa He BbICBETUTCS HY>KHOE 3afaHHoe
3Ha4YeHue KN Hy>KHas HacTpovika. MosicHeHns HacTpoek, NpeAcTas-
NnseMbIX CMMBOMamu, cM. B Tabnuue B rnaee 8.7 «YkasaTenb 3neMeH-
TOB MEHIO» Ha CTp. 227.

CHOBa HaXKaTb KPAacHYO KHOMKY.

BbibpaHHOe 3apaHHOe 3HaYeHne nnn BbIbpaHHas HacTporka nop-
TBEP>KAAIOTCS, U 3HA4YEHME UK CUMBOS NepecTatoT Muratb. MHan-
KaumMsi CHOBA HAXOQMUTCS B PEXKMME MEHIO C HeM3MeHeHHbIM HOMePOM
MeHt0. HoMep MeHto Muraer.

YKA3AHUE:

Mocne nsmeHeHUs 3Ha4eHM B MeHto <1.0.0.0>, <2.0.0.0> 1 <3.0.0.0>,
<5.7.7.0> 1 <6.0.0.0> nHaunkKaumsa Bo3BpaLLaeTcs K CTpaHuLe CoCTo-
auus (puc. 43).
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8.6.5 BbI3oB MHOpMaLUKM
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Fig.44: Bbi30B uHghopmayuu <j

(O

< He BbI3blBaeT HUKAKNX OEeNCTBUN.

Ha>kaTb KpaCHYO KHOIKY.

@ B anemMeHTax MeHto TUNa «MHpopMaLms» BO3MOXKHOCTb U3MEHEHUS
oTcyTcTBYyeT. OHM OTMeYeHbl CTaHOAPTHbIM CUMBOMOM «bnoknpoBka
“*lyipn B 10 pocTtyna» Ha XKK-gucnnee. [Ins Bbi30Ba TEKYLLMX HACTPOeK OeNCT-
ARER — @ -
A a1 BOBATb Cregyowmm obpasom:

MepeiTu K HYXKHOMY 3MIEMEHTY MeHI0 «MHdopMauusa» (B npumepe

[}
BB <4.1.1.05).

'f"_ YKa3blBaloTCA TeKyLLee 3HaYeHME UMK COCTOAHME HAaCTPONKMK,
JE'Q a TaK>Ke COOTBETCTBYIOLLMM CUMBOS. HaXkaTue KpaCHOM KHOMKK

BpalleHnemM KpacHOM KHOMKW yNpaBndaTh 3/1IeMeHTaM1 MeHIo T1na
«MNHpopMaums» TekyLLero nogMeHto (em. puc. 44), MosicHeHMs

t HacTpoek, MpeacTaBnsgeMblX CUMBOMaMK, CM. B Tabnuue B rnase 8.7

«YKasaTenb 3/IeMEHTOB MeHIO» Ha CTp. 227.

BpalLaTb KpacHYH0 KHOIMKY, NMOKa He BbICBETUTCA 3NIEMEHT MEHIO
«YpOBHEM BbiLLe».

MHOMKaums BO3BpaLLaeTcs cHauana B 60see BbICOKWM YPOBEHb MEHIO
(B maHHOM cnyyae <4.1.0.0>).

8.6.6 AKTMBauus/mesakTMBaUMA B cepBUCHOM pexxnume MO>XKHO MPOU3BeCTU AOMNONHUTENbHbIE
CepBUCHOTO peXkuma HacTponKu. AKTUBaLMS 1 [e3aKTUBALMS PeXX1Ma BbIMOSHAIOTCS

cneoyrowmnm 06p330M.

c BHMMAHMUE! OnacHocTb HaHeceHUs MaTepuanbHoro yuep6a!
HenpaBunbHble U3MeHeHWe HaCTPOEeK MOryT NPUBECTH K olubKam
pa6oTbl Hacoca U B pe3ynbTaTe K NOBPe>XA,eHUIO Hacoca Unu ycra-

HOBKM.

HaCTPOﬁKM B CEPBUCHOM pe>XuMe MOryT oCyLlecCTB/IATbCA TONbKO

Ana BBoAa B 3KCniyaTauuio U UCKNIOYUTENIbHO cneluannucTtamu.

ﬁ‘< + YCTaHOBUTb MUKpoOMepektovaTesb 1 B no3unumio «ON».

1 CepBUCHBIV PeXXNM aKTUBMpYeTCs. Ha cTpaHuLe coCTOAHUA MuraeT

NnoKa3aHHbIN pagoom CMMBOJI.

@ Cy63nemeHTbl MeHto 5.0.0.0 nepekntoyatoTcs ¢ TMMNa anemMeHTa
«/Hthopmauma» Ha TR anemeHTa «Bbibop/HacTpoiika» 1 ctaHaap-
THbIN CUMBON «BIOKMPOBKA [OCTYNa» (CM. CUMBON) ANS COOTBETCT-

BYIOLLIErO 31eMeHTa CKpbiBaeTcs (3a ncknoveHmem <5.3.1.0>).

Tenepb MO>XHO penaKTUpoBaTb 3HAYEHUA N HaCTpOIZKI/I Ona OaHHbIX

3JIEMEHTOB.

(=]
rd
.

[Ons gesakTnsayumm cniegyet nepeBecTu nepeknoyaTesib B UICXogHoe
2 nono>xeHue.

8.6.7 AkTuBauus/nesakTMBaUus [ns npeqoTepallyeHus NpoBeaeHNs HeAOMYCTUMbIX U3MEHEeHWI
6110KMPOBKM AOCTYNA HaCTPOeK HAacoca MOXKHO aKTUBMPOBaTb BNOKMPOBKY BCEX PYHKLINA.

@ AKTVBHas 610KMpOBKa [OCTYNa 0Tobpa)kaeTcs Ha CTPaHULE COCTO-
SHUS CTaHOAPTHLIM CUMBOSIOM «BIOKMPOBKaA [OCTYMax.

[ns akTvBauuv v ge3akTneaummn dyHKLUUM OeNCTBOBATL Cledyto-

Lnm obpasom:

(=]
z
.

2 MossnsieTcs MeHto <7.0.0.0>.

YCcTaHOBUTbL MUKponepekntovaTens 2 B o3mumio «ON».

@ « [Ana akTuBaumMm nnu gesaktmsauum 6J'IOKVI|30BKVI BpawaTb KpacHyo

KHOMKY.

% + Ans noATBep>XXA.eHNS U3MEHEHUS HaXkaTb KPaCHYO KHOMKY.
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TekyLLee coCTOsHVe 6/I0KMPOBKY NPeACcTaBIeHO Ha MHAMKaLUK
CYMBOJIOB MOKa3aHHbIMM PSAOM CUMBOJIAMM.
BnokupoBka akTUBHa

HeBO3MOXXHO U3MEHUTb 3a4aHHble 3HAYEHWUS U HACTPOMKMU.
JocTyn ons YTeHWs Ha BCE YPOBHU MEHIO COXPaHSIETCS.

j BnOKMpOBKa HeaKTUBHa

MO>KHO peakTNPOBaTh 3NEMEHTbI 6a30BOro MeHo (3r1eMeHTbI MeHIO
<1.0.0.0>, <2.0.0.0> 1 <3.0.0.0>).

YKA3AHUE:

[Ons pegakTupoBaHus cybanemeHToB meHto <5.0.0.0> gosxeH 6bITb
LOMONHUTENbHO aKTUBMPOBAH CEPBUCHbBIN PEXUM.

on + BepHyTb MuKponepekntoyaTens 2 B no3unumio «OFF».
MHAvKaums BO3BpaLLaeTcs Ha CTPAHULLY COCTOSHMS.

@ YKA3AHUE:
OWKNBKN MOXKHO KBUTMPOBATb HECMOTPS HAa aKTUBMPOBaHHYto 6110-
KMPOBKY [0CTYyNa No UCTEYEHUN BPEMEHW OXXKUOAHWS.

8.6.8 AKTVIBaLIMﬂ/He3aKTVIBaLIMﬂ [nsa co3paHns o4HO3HAYHOWM NMUHUK CBS3N MexXay 3NeKTPOHHbIMU
TepMUHUPOBAHUA Mooynamum 06a KoHUa NMHUN O,0M>KHbI ObIThb TEPMUHNPOBAHbI.

B coBoeHHOM Hacoce MoaOynu y>ke npum U3rotoBsieHMM NoaroToB-
NeHbl K CBA3U MeXXay royioBkamMuy Hacoca.

[ns akTvBauuv 1 ge3akTneaummn dyHKUUM OeNCTBOBATh Cleayto-
LM obpasom:

YcTaHOBUTbL MUKponepeknovaTeny 3 u 4 B no3numnio «ON».

o
A

2 TepMuHMpoOBaHue 6yaeT akTUBMPOBAHO.

@ YKA3AHUE:
06a mnkponepeknoyaTens BCcerna AofKHbI HAXOAWUTLCA B OQNHa-
KOBOM NOMOXKEHUMN.

[na nesakTueauum cnegyeTt nepeBecTu nepeknovaTenn B UCXogHoe
2 < noJsio>KeHue.

8.7 YKasaTenb 31eMEeHTOB MeHI0 B cnepytowen Tabnuue gaetcs 0630p MMEIOLLMXCS 3NIEMEHTOB BCeX
YypOBHEIN MeHt0. HoMep MeHIo 1 TUM 3N1eMeHTOB OTMeYeHbl MO OTAeNb-
HOCTW, TaK>Ke NosicHAeTCs PYHKLMS anemeHTOoB. Mpn HeobxoaMMocTu
[3A0TCS YKa3aHWS K ONUMSM HAaCTPONKMN OTAESIbHbIX 3/1IEMEHTOB.

@ YKA3AHUE:
HekoTopble 3nieMeHTbl Npy onpefeneHHbIX YCoBUAX CTaHOBATCA Hel0-
CTYMHbIMM U 1O 3TON NPUUMHE OMYCKAKTCS NPY NEPEeUNCNEHNN B MEHIO.

Hanpumep, ecnuv BHeLLHAS perynmpoBKa 3afaHHOro 3Ha4eHns B
HOoMmepe MeHto <5.4.1.0> yctaHoBneHa Ha «OFF», Homep MeHto
<5.4.2.0> ckpbiBaeTca. Tonbko ecnv Homep MeHto <5.4.1.0> 6bin
ycTaHoBrneH Ha «ON», HoMep MeHto <5.4.2.0> cTaHOBUTCS BULO,EH.

1.0.0.0 3agaHHoe 3Have- HaCTpOVIKa/VIHJJ,VIKaLWIﬂ 3apaH-
Hue T @ HOTO 3HaYeHus
(ons nonyyeHns pononHUTeNb-
HOM MHbOpMaLMK CM. TNaBy
8.6.1 «KoppekTnpoBka 3agaH-
HOTO 3Ha4YeHNs» Ha CTp. 224)
2.0.0.0 Cnocob perynupo- HacTpoiika/mMHamnkaums cnocoba
BaHUS T perynupoBaHus

(@ns nonyyeHns [ononHUTeNb-
HOM MHopMaLMK cM. rnasy 6.2
«Cnocobbl perynnposaHuns» Ha

cTp. 201 n 9.4 «HacTpownka cno-
coba perynnpoBaHus» Ha

cTp. 237)
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MocTosiHHOE perynuposaHmne
4acToTbl BpaLLeHus
_ MocTosiHHOE perynuposaHmne
Ap-c
MepemeHHOe perynmposaHue
/I Ap-v
_ PID-Control
a
Ya
2.3.2.0 Ap-V HaKmoH 4.~ HacTpoiika HaknoHa Ap-v (3Ha- He oTobpaskaeTcs ans Bcex
[+ ueHue B %) TWMOB HACOCOB
3.0.0.0 Hacoc on/off n ON
- Hacoc BkntoyeH
OFF
Hacoc BbikntoyeH
4.0.0.0 NHdbopmauus ® NHpopMaLMOHHbIe MeHIO
4.1.0.0 TekyLyme 3Have- MHpavKauma akTyanbHbIX TeKY-
HUS l LLMX 3HaYEeHNM
4.1.1.0 JaTunk TekyLmx 3aBUCUT OT akTyanbHoro cno-  He oTobpaxkaetcs B pyyHOM
3HaueHmn (Inl) @ coba perynmpoBaHus. pe>xxume ynpasneHus
Ap-c, Ap-v: 3HaveHne HB M
PID-Control: 3HaueHwne B %
4.1.3.0 MoLHocTb MoTpebnsemas B HacTOALWMNA
@ MOMEHT MOLLHOCTb P B BT
4.2.0.0 JKCNNyaTaumoH- MHankaums skcnnyaTaumoH- JKCnnyaTaumMoHHble napa-
Hble NapameTpbl l |n”|'| HbIX MapameTpoB METPbl OTHOCSATCS K yrnpaB-
N5eMOMY B HaCTOSALLNIA
MOMEHT 3M1eKTPOHHOMY
Moyt
4.2.1.0 Konunyectso 4acos U CyMMa aKTUBHbIX 4acoB paboTbl
paboTbl @ @ Hacoca (nokasaHus cueTunka
MO>XHO cbpocuTb vepes NK-
uHTepdenc)
4.2.2.0 MoTpebnexne MoTpebneHne aHeprum B KNNO-
@ nnn BaTT-uac/MeraBaTT-vac
4.2.3.0 OTcyeT BpemeHu W ds  Bpems go cmeHbl Hacoca B Y OTobpakaeTcs TONbKO Ans
rOTOBHOCTM ANd @ @ (npu BpemenHom TakTe 0,1 u) OCHOBHOTO Hacoca CABOeH-
CMeHbl paboTsbl HOrO Hacoca 1 BHYTPEHHeN
Hacocos CMeHbl Hacoca YCcTaHaBnMBa-
€TCS5l B CEPBUCHOM MEHI0
<5.1.3.0>
4.2.4.0 OTcyeT oCcTaBLUe- Bpems po cnegytowero kpat-  OTo6pakaeTcs TONbKO Npwu
rocsi BpeMeHun 0o @ @Jl KOBPEMEHHOr0 3anycka Hacoca aKTMBHOM KPaTKOBpPeMeH-
KpaTKOBpEMeH- (vepes 24 u npocTos Hacoca HOM 3anycke Hacoca
HOro 3anycka (Hanpumep, BbI3BaHHOTO
Hacoca «Extern off») BbinonHsaeTca
aBToMaTMyeckas paboTaHacoca
B TeveHue 5 ¢)
4.2.5.0 CueTumk BKNtOYe- |¢ KonnyecTBo npoueccos BKNtoYe-
HUS ceTn @ 128 HWS MUTAOLLLEro HaMpsHXKeHns
(oTcunTbIBaETCH KaXKA0e BOCCTa-
HOBJIEHME MUTAIOLLLEro Hanps>ke-
HWA NOCMe NpepbIBaHNA)
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4.2.6.0 CyeTumK KpaTKoB @Jl. KonnyecTBo BbIMOSTHEHHbIX OTobpakaeTcs TONbKO Npu
peMeHHbIX 3anyc- @ 123 KpaTKOBPEMEHHbIX 3aMyCKOB aKTUBHOM KpaTKOBpPEMEH
KOB Hacoca " Hacoca HOM 3anycKe Hacoca
4.3.0.0 CocTosiHus oM
; —|oFF
oM

4.3.1.0 OCHOBHOM Hacoc Ha nHaunkaumm 3HaveHuns ctatn- OTobparkaeTcs TONbKO Ans
@ IE 4eCKM yKasblBaeTCA MOEHTUPU- OCHOBHOrO Hacoca CABOEeH-
Kaums perynspHoro rnaBHoro HOro Hacoca
Hacoca.
Ha nHaoukaummn egnHnLbl Usme-
PeHWs CTaTUYeCKM yKa3blBaeTcs
MaeHTUNKaLMSA BDEMEHHOIO
OCHOBHOTO Hacoca.

4.3.2.0 SSM ,G, ON
@ % Cocroskue pene SSM, ecnun
nmeeTcs coobLleHne o Hen-

G*l. CrpaBHOCTU

‘G'-, OFF

CocTosHue pene SSM, ecnun
OTCYTCTBYET coobLLeHME O Heun-

G‘ll CrNpaBHOCTH

HA
G"l.
HA/SL
4.3.3.0 SBM ON
@ CocTosHue pene SBM, ecnn
MMeeTCs CMrHanm3aums
3KCMNyaTauMoOHHON FrOTOBHO-
cTu/curnanusaums pabouero
COCTOSIHMS N coobLeHne o
BKJIHOUYEHUN CETH
OFF
CocTosHue pene SBM, ecnn
OTCYTCTBYET CUrHanu3aums
3KCMyaTauMOHHON FOTOBHO-
ctu/curHanusaums pabovero
COCTOSIHMSA UK coobLyeHne o
BKJTHOUYEHUN CeTH
G, SBM
U Curnanusaums pabouero cocTo-
AHUA
S
[
HA
e
HA/SL
G, SBM

I
& CurHanusaums 3KCnyaTaumoH-
HOW rOTOBHOCTU

HA/SL
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"3‘ SBM
!1' CoobLueHre 0 BKITHOUYEHUN CETU
4.3.4.0 Ext. off _f!:, CurHan, npucyTCTBYOWNA Ha
@ OFF Bxopge «Extern off»
=¥
E]FF<>
HA
=¥
E]FF<>
HA/SL
OPEN
=¥
OFF Hacoc BbikntoyeH
=¥
E]FF<>
HA
=¥
E]FF<>
HA/SL
SHUT
=¥
ﬂFFf) Hacoc gebnokunpoBaH gns
KcnnyaTaumm
=¥
E]FF<>
HA
=¥
%'ﬁﬁf;i
4.3.5.0 Tun npoTokona CucTema LWNHbI aKTUBHA YKa3bIBAaeTCa TONbKO TOrAa,
BMS @ <:::> KOrfa akTMemM3nposaHo BMS
LON YKa3blBaeTCs TOMbKO Toraa,
<:::> Cuctema nonesom WNHbI KOrga akTMBM3npoBaHo BMS
CAN YKa3bIBAaeTCA TONbKO TOrAa,
<:::> CucTtema noneBom WnHbI KOrfa akTMemM3npoBaHo BMS
LWnto3 YKa3blBaeTCs TOMbKO TOraa,
<:::> MpoTokon Korga akTuemM3nposaHo BMS
4.3.6.0 AUX @ mm_@ CocTosiHne Knemmbl «AUX»
4.4.0.0 XapakTepucTukmn ||" "" YKa3blBaeT XapaKTepUCTUKK
yCTponcTea ; jagys YCTpoicTBa
4.41.0 Mms Hacoca ||" "" Mpumep: Ha>KK-gucnnee nossnsercs
@ jagys  Stratos GIGA 40/1-51/4,5 TONbKO 6330BbIN TUM Hacoca,
(ykazaHue B 6eryuen cTpoke) 0603HaYeHUss UCMONMHEHWI
He oTobparkatoTcs.
4.4.2.0 Bepcus nporpam- """" YKa3blBaeT BEPCUIO MpoOrpam-
MHoro obecneye- @ jagys  MHOro obecneyeHms KOHTpos-
HWS KOHTpoOnnepa nepa nonb3oBaTens
nonb3oBaTens
4.4.3.0 Bepcusa nporpam- """" YKa3blBaeT BepCuio Nporpam-
MHoro obecneve- @ jagys  MHOro obecneyeHms KOHTpos-
HWS KOHTpONepa nepa anekTpogsuraTens
anekTpogBuraTens
5.0.0.0 Cepsuc = CepBUCHble MeHIO
5.1.0.0 Multi pump o COBOEHHbIN Hacoc YKa3blBaeTcsa TOMNbKO Toraa,
; @ ecnu akTnsmposaHo DP
(BKNtoYas no@MeH:0)
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5.1.1.0 Pexxnm pabotbl + Pe>xkM paboTbl «0CHOBHOM/ OTobpakaeTcs TONbKO ANs
T && pe3epBHbIN» OCHOBHOTO Hacoca CABOEH
HOro Hacoca
PaboTa gByx Hacocos OTobpakaeTcs TONbKo Ans
S OCHOBHOTO Hacoca CABOEH-
HOro Hacoca
5.1.2.0 Hactpornka ocHoB- HF' Py4Hoe nepekntoyeHue ¢ OTobpa>kaeTcs TONbKO Ans
Horo/pesepeHoro * ;| ©OcHoBHOrO Ha pe3epBHbIN OCHOBHOTO Hacoca CABOEH-
HacocoBs pexxnm paboTbl HOro Hacoca
5.1.3.0 CmeHa Hacoca - OTobpaxkaeTcs TONbKO Ans
; OCHOBHOTO Hacoca CABOEH-
HOro Hacoca
5.1.3.1 Py4Has cMeHa + i'-: MpoBoauT cMeHy HacocoB He3a- OTob6paXkaeTcs TOMbKO ANs
HacocoB = @@ BVCMMO OT OTCHeTa BpemeHn OCHOBHOTO Hacoca CABOEH-
HOro Hacoca
5.1.3.2 BuyTpeHHe/ W ds  BHyTpeHHaa cmeHa HacocoB OTobpakaeTcs TONbKo Ans
BHeLLHe T @ OCHOBHOT0 HaCcoCa CABOEH-
Horo Hacoca
_:’5} BHelLHs9 cMeHa HacocoB OTobpa>kaeTcs TONbKO Ans
) OCHOBHOTO Hacoca CABOEH-
HOro Hacoca, CM. KIleMMy
«AUX»
5.1.3.3 BHyTpeHHe: Bpe- Wl BO3MOXKHOCTb HacTponkun B YKasblBaeTcs, eCnv akTUBMU-
MEeHHOW UHTepBan * @ ananasoHe ot 84 go 364 pPOBaHa BHYTPEHHAA CMeHa
waramm B 4y HacocoBs
5.1.4.0 Hacoc pebnokn- + @ Hacoc gebnokunpoBaH
poBaH/3ab110KM- x E‘l_‘
poBaH
" ¥] Hacoc 3abnoknposaH
5.1.5.0 SSM + G, PaspenbHas curHanusaums o OTobpaxkaeTcs TOMbKO ANs
- v " HencnpaBHOCTU OCHOBHOTO Hacoca CABOEH-
HOro Hacoca
G*l. O606LeHHas crHanusaums OTobpakaeTcs TONbKO ANs
HencnpaBHOCTK OCHOBHOTO Hacoca CABOEH-
HA/SL P &
HOro Hacoca
5.1.6.0 SBM ‘3‘ PasgenbHasa curHanusaums OTobparkaeTcs TOIbKO ANs
T v . 3KCMnyaTaLMOHHON FOTOBHOCTU OCHOBHOrO HacoCa CABOEH-
HOro Hacoca 1 dyHKLMKn SBM
«[OTOBHOCTb/3KCMNMyaTaumns»
‘3‘ PaspenbHas curHanusaums o OTobpa>kaeTcs TONbKO Ans
v o paboTe OCHOBHOTO Hacoca CABOEH-
Horo Hacoca
‘3‘“ 0O606LLeHHas curHanusauus OTobpa>kaeTcs TONMbKO ANs
“H‘,E'L 3KCMNyaTaLUMOHHON FOTOBHOCTY OCHOBHOIO HacoCa CABOEH-
HOro Hacoca
G, O606LeHHas curHanusaums OTobpaxkaeTcs TOMbKO AN
AL pabouero cocTosHuUs OCHOBHOTO Hacoca CABOEH-
HOro Hacoca
5.1.7.0 Extern off + _f!:, PaspenbHoe Extern off OTobpaxkaeTcs ToNbKO s
= i|1|||:]F OCHOBHOTO Hacoca CABOEH-
HOro Hacoca
_f!:, 0606LwweHHoe Extern off OTobpaxkaeTcs TONbKO st
OFF OCHOBHOrO Hacoca COBOEeH
HA/SL &

HOro Hacoca
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5.2.0.0 BMS HacTponku gns asTomatmsmpo  Bknoyas Bce MOAMEHIO, yKa-
l <:::> BaHHOW CUCTEMbl YNPAaBNEHNS  3blBaeTCs TOMbKO NpU akTU-
3paHuem Building Management  Bauuu BMS
System (BMS)
5.2.1.0 LON/CAN/ = ®yHKumns «Wink» nossonseTt OTobpaxkaeTcsi TONbKO ecu
IF-mooynb * NMAEHTUGUUMPOBATL YCTPON- akTmsmposaH LON, CAN unn
Wink/Cepeuc cTBO B ceTu BMS. «Wink» IF-monynb
BbINOMHAETCSA MOCPEACTBOM
NoATBEpP>XKOEeHUs.
5.2.2.0 TNokanbHbin/ Ly JlokanbHbI pexxum BMS BpemeHHoe cocTosiHue,
OUCTaHLUMOHHbIV * T aBTOMaTM4yeckoe BO3BpaLle-
pe>xxum ynpaene- HVe B AUCTaHLMOHHbIN
HUS pe>xxum yepes 5 MUH
P g ANCTaHUMOHHBIN pexxum BMS
T {:—I—
5.2.3.0 ALpec WKnHbI + l l HacTponka agpeca WuHbl
5.2.4.0 IF-wnto3 Val A ®
= A
5.2.5.0 IF-wnto3 Val C
b =
+ <::> CneumnanbHble HacTponku IF- onee noApoGHas urhop
C N MalWs MpyBefeHa B pyKo-
MopayneW, B 3aBUCUMOCTH OT N
5.2.6.0 IF-wnto3 Val E + <:> TMna npoTokona y )
I E akcnnyatauum IF-mogynen
5.2.7.0 IF-wnto3 Val F ®
* F
5.3.0.0 In1 (BxoqQ maTumka) HacTpovku gons sxoga gat- He yka3biBaeTcs B py4HOM
} T® ymka 1 pexkuMe ynpasneHus (Bkno-
yasi BCe NogMeHto)
5.3.1.0 Inl (nnanasoH 3Ha- MHavkauma gruanasoHa 3Haye- He ykasbiBaetcs ans PID-
YeHUI faTumka) @ T® HWI pgaTymka 1 perynmpoBaHus
5.3.2.0 In1 (ananaszoH HacTpovika ornanasoHa 3HaveHui
3Ha4eHUn) * T® Bo3MO>KHble 3Ha4eHns: 0...10 B/
2..10 B/0...20 MA/4...20 MA
5.4.0.0 In2 HacTponku gns BHeLWHero
; ?® BXO/a 3a,aHHOr0 3Ha4eHuns 2
5.4.1.0 In2 aKTWB./Oe3ak- ON
TUB. * ?® BHeLLHWI Bxof 3aAaHHOro
3HayeHus 2 aKTUBMPOBAH
OFF
?® BHelwHM BXxo, 3a0aHHOro
3HayeHus 2 Ae3akTUBMPOBaH
5.4.2.0 In2 (gmanasoH HacTponka gouanasoHa 3Hade-  He ykasbiBaeTcs, ecnu In2 =
3HaueHUn) * ?® HUM [e3aKTUBMPOBaH
Bo3MO>Hble 3Ha4eHus: 0...10 B/
2..10B/0...20 MA/4...20 MA
5.5.0.0 MapameTpbl PID Hactpornku gns PID-Control YKa3blBaeTCs TOMbKO B TOM
; Pl[] crny4ae, eCcnv akTMBMPOBaH
PID-Control (Bkntouas Bce
noaMeH:o)
5.5.1.0 MapameTp P + I:I | [] Hactponka np?nopuMOHaanoM
- COCTaBNAIOLLEN PerynMpoBaHUs
5.5.2.0 MapameTp | HacTpoika nHterpanbHom

I+
—
=
=

COCTaBNAIOLLEN perynnpoBaHns
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5.5.3.0 MapameTp D + I HacTtpolika gud depeHumans
- P | HOW COCTaBNAIOLLEN perynmpo-
BaHWs
5.6.0.0 Owmnbka HacTponka ons nopsgka nen-
; CTBWW B Cly4Yae onbKu
5.6.1.0 HV/AC |I Pexxum paboTbl HV «OTonne-
t M e
|I Pe>xum paboTtbl AC «Oxnaxkge-
:%: HUEe/KOHAUUMOHMPOBaHME»
5.6.2.0 YacToTaBpallueHus ® 4 VHOouKaumsa 4acToTbl BpaLleHns
B aBapuUMHOM @ RF‘H B aBapuIMHOM pexxmume paboTbl
pexxume paboTbl
5.6.3.0 Bpems aBTomaTtun- |I Bpems po aBTomaTu4eckoro
yeckoro cbpoca * i L] kBUTMpPOBaHMS OWNGKK
5.7.0.0 Opyrue
HacTpowku 1 ; I]ll']llﬂ.‘
5.7.1.0 PacnonoxxeHune Pacnonoxxenue XXK-gucnnes
KK-pgucnnes *
@ Pacnonoxenune XK-gucnnes
5.7.2.0 KoppekTnpoBka Mpwn aKTMBMPOBAHHOM KOppeK-
3HayeHusa gasne- * TMPOBKE 3HAa4YeHNs OaBMeHUs
HUS YNTLIBAETCS N KOPPEKTUPY-
y PP Py OTobpakaeTcs TONbKO Npu
eTCs OTKIIOHeHWe nepenaaa Ap—c
OaBleHUs, 3aperncTpupoBaH- p-c.
OTobparkaeTca He ong Bcex
Horo aud depeHUManbHbIM .
MOANGMKALMIA HACOCOB.
OaTYNKOM [OaBMIeHUS, MOJKMI0-
YeHHbIM Ha 3aBofe Ha naHue
Hacoca.
KoppeKkTupoBka 3Ha4eHus [as-
TIeHNS BbIKJI.
KoppekTupoBKa 3Ha4eHns as-
NeHns BKN.
5.7.5.0 YacToTa BKNo4e- o HIGH
HU @ Fw";; Bbicokasi YacToTa BKOYEHUI
(3aBopckasn ycTaHoBKa) MepekntoyeHne/BHeceHne
N3MEHEHWUW BbIMOSHATb
s MID
o TOJIbKO NPY MNOJTHOCTbIO
CpefHas 4acToTa BKIOYeHNs
PlH BbIKNtOYeHHOM Hacoce (non-
HOCTbIO OCTAHOB/IEHHOM
E Low 3nekTpoasurarene)
pLp  HVW3Kas YacToTa BKio4eHns
5.7.6.0 ®yHKuna SBM HacTponka ons xapakTepucTmk
i coobLleHnn
G, SBM curHanusaums paboyero
T cocroshus
G, SBM curHanumsaums akcnnayaTa-
I y
' LnoHHOM roToBHOCTM
Gﬂl SBM coobLeHmne o BKNtOYEeHUN
cetn
5.7.7.0 3aBopackas ycta- + * E OFF (cTaHpapTHas ycTaHoBka)  He oTobparkaeTcs npu akTu-

HOBKa

HacTponku npu nogTeep>xae-
HWUN He MEHAoTCA.

BM3MPOBAHHOM 6/10KMPOBKE
pgoctyna.

He oTobpaxkaetcs, korga
aKTuMBMpoBaHo BMS.
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ﬁ ON He oTobparkaeTcs npu akTn-
HacTpoliku npv noaTeBep>xae-  BU3MPOBaHHOMN 6okMpoBKe
Huu cbpacbiBalOTCA Ha 3aBoA-  AoCTyna.
CKY!0 YCTaHOBKY. He oTobparkaeTcs, korga
aKTMBMpoBaHo BMS.
BHumaHue! MapameTpsbl, U3MeHsieMble Ha
Bce HacTponku, npoBedeHHble  3aBOACKYHO HACTPOWKY, CM. B
BPYUYHY!O, TEPAIOTCA. rnase 13 «3aBofckmne ycTta-
HOBKM» Ha cTp. 258.
5.8.0.0 [pyrve HacTporiku |]|'I]|'I]
2 v -
5.8.1.0 KpaTtkoBpemeH-
HbIV 3aMyCK Haco- l @Jl.
coB
5.8.1.1 KpaTKOBpeMeHHbIN ON (3aBogckas yCTaHOBKa)
3aMycK HacocoB ; @Jl. KpaTkoBpemeHHbIN 3anyck
aKTVB./0€3aKTVB. HaCcoCOB BKIIOYeH
OFF
@J‘I. KpaTKoBpeMeHHbIN 3anycK
HaCcoCOB BbIK/TIOYeH
5.8.1.2 WHTepBan kpaT- BO3MOXXHOCTb HaCTPOMKN B He oTobpaxkaeTtcs, koraa
KOBPeMeHHOro * @Jl. AvanasoHe oT 24 [o 724 Ae3aKTVBMPOBAH KPaTKOB-
3anycka Hacocos waramme 1y peMeHHbIN 3aMnyCcK HaCoCoB
5.8.1.3 YacrtoTaBpaweHus BO3MOXXHOCTb HacTpOKK B He oTobpakaeTtcq, koraa
npu KpaTKoBpe- * @Jl. AvanasoHe OT MUHMMAnNbHOM 00  [e3aKTUBMPOBAH KPaTKOB-
MEHHOM 3arnycke MaKCMMasbHOM YacTOTbl Bpa-  PeMeHHbIN 3amyCck HacoCoB
Hacocos LLIeHMs Hacoca
6.0.0.0 KBuTnpoBsaHue RESET  [1ns nony4YeHuns AOMONHWUTENb  YKa3blBAeTCS, TObKO ecrn
ownbok * HOM MH(OPMaLMK CM. TNaBy MmeeTcs ownbka
11.3 «KBuTUpoBaHuUs onMbOK»
Ha cTp. 252.
7.0.0.0 Bbnokunposka BnokvpoBka gocTyna Ae3akTuem-
pocTyna * ﬁ poBaHa (M3MeHeHUs BO3MOXKHbI)

234

(ns nonyueHuns pononHuTenb-
HoW MHhopMaLmm cM. rnasy 8.6.7
«AKTUBaLMS/ne3akTuBaLms 610-
KMPOBKM OOCTYyNa» Ha cTp. 226).

BnokupoBska gocTyna akTBMpo-
BaHa (M3MeHeHNs HEBO3MOXKHbI)
(mns nonyyeHns LononHUTENb-
HoW MHopMaLmm cm. rnasy 8.6.7
«AKTVBauMs/ne3akTuBaums 6no-
KMPOBKM JOCTYyNa» Ha cTp. 226).

Tabn. 9: CTpykTypa MeHto
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Beopn B akcnnyaTauuio

TexHuka 6e3onacHoCTU

MoprotoBka

3anonHeHue M yaaneHue Bosayxa

Fig.45: Knanan 0ns ydaneHus Bo3dyxa
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OMACHO! OnacHo gns >Xu3Hu!

B cnyyae oTCyTCTBUS 3alMTHbIX NPUCNOCO6NEHNI 3NeKTPOHHOro
MOAYNS U 3NeKTpPoABUraTens nopa>keHne 3NeKTPUYeCcKUM TOKOM
WIN KOHTAKT C BPaLLaloLMUMUCS OeTaNsiMU MOXKET NPUBECTU K
TpaBMaM, ONaCHbIM ANS XKU3HU.

Mepep 3anyckomMm, a TakXKe nocne paboT no Texo6cny>xuBaHumio,
Heo6X0AMMO CHOBa YCTaHOBUTb CHATbIE paHee 3aLUTHbIe TPUCNo-
cobneHus, Takue KaK KpblllKa MOAYNS U KOXKYX BeHTunsaTopa!

Bo BpeMs BBOoAa B 3KCNJlyaTauMUIO NepCcoHan AoJsi>KeH HaxoauTbCs
Ha 6e3omacHOM paccTosaHUuU.

3anpelueHo noaKno4YaTb Hacoc 6e3 aNeKTPOHHOro Mmoayns.

Mepen BBOOOM B 3KCMSyaTaLMIO HACOC M 3MEKTPOHHbIN MOOYMb
AO0MKHbI BbITh NPOrpeThbl 40 TeMMepaTypbl OKPY>KatoLLen cpeabl.

3anonHeHve 1 yaaneHue Bo3ayxa U3 cUCTeMbl OCYLLLECTBNANTE Haf -
nexawum obpasom.

BHMMAHMUE! OnacHocTb HaHeceHUs MaTepuanbHoro yuep6a!
Cyxo# xop, paspyliaeT TopLeBoe YNnioTHeHue.

Y6enunTtbcsa B OTCYTCTBUM CYXOro Xofa Hacoca.

[na npenoTeBpaLLeHns KaBUTaLUMOHHbIX LUYMOB W NOBPeXAeHNN
Heobxoanmo obecnevynTb MMHUMaNbHOE BXOOHOE [OaBfieHNe Ha BCa-
cbiBatoweM naTpybke Hacoca. MMHMManbHOe BXOOHOE OaBreHne
3aBUCKUT OT paboyer cuTyaumm n paboyen TOUYKM HACOCA U QOSIKHO
onpenensTbCs COOTBETCTBEHHO.

Ba>kHbIMU NapameTpamMu Ans onpeneneHns MMHUMAanbHOro BXO4 -
HOro gasneHuns sBnatoTca 3HadeHne NPSH Hacoca B ee pabouen
TOYKe ¥ AaBrieHne napa nepekavnBaemMon XXMoKocTu.

YAanuTb BO3AyX U3 Hacoca nyTemM OTKPbITUA KNanaHoOB AN4 BbiNycKa
Bo3ayxa (puc. 45, no3. 1). Cyxoli xoq paspyLuaeT ckonb3siee Top-
LileBOe yNnoTHeHNe Hacoca. Ha guddeperHunanbHomM gatyvke gas-
NeHWs 3anpeLLaeTcs yaanatb Bo3ayx (onacHOCTb paspyLueHus).

OCTOPO>KHO! OnacHoCTb TpaBM B pe3ysfibTaTe KOHTaKTa C o4eHb
ropsiaMMM UMM oveHb XONOAHbIMU XXUAKOCTAMM Nofa AaBneHnem!
B 3aBUCMMOCTU OT TeMnepaTypbl NepeKaynuBaeMoin XKMAKOCTU U
[aBMeHUs B CUCTeMe, NPY MOMHOM OTKPbIBaHMM Npo6Ku Ans yna-
JleHUs Bo3flyxa o4eHb ropsiyas Unm xonopaHas nepekaymBaemas
>KMOKOCTb B XXKMAKOM MM Napoo6pasHOM COCTOSIHUM MOXKeT
BbIATU UMY BbIPBAaTbCA NOA, BbICOKMM [aBreHUEM HapyXKy.

* Mpo6Ky nns ynaneHus Bo3ayxa cnefyeTt OTKPbIBaTb OCTOPOXKHO.

 Bo Bpems ynaneHus Bo3ayxa 3alimilatb Kopnyc Mooyns oT BOAbl.

OCTOPO>KHO! OnacHOCTb nony4eHUs 0>KOroB UNu Npumep3aHus
Npy KOHTaKTe C Hacocom!
B 3aBucnMMocTU OT paboyero COCTOSHUA Hacoca UK YCTaHOBKMU
(TemnepaTypa nepekauMBaeMoi XXMAKOCTH) BECb HACOC MOXKET
CUNbHO HarpeTbCs UMK OXNTaAUTbCS.

» Bo Bpems 3kcnnyaTauuu co6niogath AUCTaHumio!

« MNepen npoBeneHnem pa6oT AaTb HacOCy/yCTaHOBKE OCTbITh.

e Jlio6ble pa60'rb| AOJDKHbI NPOBOAUTbLCA B 3aWuTHOMN opexAae, nep-
YaTKaX U 3alUTHbIX OYKaX.

OCTOPO>KHO! OnacHocTb TpaBm!
Mpy HeNpaBUNBLHOM MOHTaXKe Hacoca/ycTaHOBKM BBOA B IKCNAya-
TaLMIo MOXKET CONPOBOXKAATbCA BbIGpocamMmu nepeKkaumMBaemomn
XKuakoctu. Bo3aMOXKHO TaK)Ke oTcoeiuHeHWe OTAeNbHbIX AeTa-
newn.

« Mpu BBOAE B 3KCNNyaTaumio cneayeT HaxXoAUTbLCA Ha 6e3onacHOM
paccTosiHUM OT Hacoca.

* Hapgetb 3alMUTHYIO oaeXxay, 3allUuTHbIe Nep4yaTKu U OYKHU.
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Fig.46: YcmaHoBka 0CHOBHO20 Hacoca
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OIMACHO! OnacHo gns >Xu3sHu!
MapeHue Hacoca UNU OTAENbHbIX KOMMOHEHTOB MOXKET NPUBECTH
K TPaBMaM, ONacHbIM ANS XXKU3HU.

Bo BpeMst MOHTaXXHbIX pa6oT BCe KOMMOHEHTbI HAacoca [O0MXKHbI
6bITb 3achMKCcMpoBaHbl ANA NpeAynpeXKAeHUs UX NafeHus.

YKA3AHWUE:

[nsi cABOEHHbIX HACOCOB HAXOASALUMICS CNEBA NO HaNPaBEHO
MOTOKa HACOC B 3aBOACKOM WCMOSTHEHWW Y>XKe CKOH(UIYPUPOBaH B
KauyecTBe OCHOBHOTO Hacoca.

YKA3AHUE:

Mpun nepBMYHOM BBOAE B IKCMIyaTaLMIO He KOHUTYPUPOBAHHON
YCTaHOBKM C pa3BeTBeHHbIM TpybonpoBofnom 06a Hacoca MMetoT
3aBO/CKYH0 YCTaHOBKY. [Mocne nogkntoveHns Kabens cBa3n coBoOeH-
HOro Hacoca ykasbiBaeTcs Ko owmbkm «E035». O6a npusofa pabo-
TalT C 4acTOTOM BPaLLEHNS aBaAPUMHOIO peXxxnma.

Mocne KBUTUPOBaHMS COOBLLEHMS O HEMCMPABHOCTM yKa3blBaeTcs
MeHt0 <5.1.2.0>, u muraeT «MA» (= Master, ocHOBHOW Hacoc). Ans
KBUTMPOBaHNA «MA» 6NoKMPOBKa [OCTYNa [OMXKHa BbITb Ae3aKTH-
BMPOBaHa, a CEPBMCHbIN PEXXUM aKTMBMPOBaH (puc. 46).

O6a Hacoca ycTaHoBMeHbl Ha «OCHOBHOM Hacoc», n Ha XKK-gucnnee
060UX 3NeKTPOHHbIX Moayneln muraet «MA».

OnOuH 13 OBYX HAaCOCOB NOATBEPANTb B Ka4eCTBe OCHOBHOIO Hacoca
nyTeM HaXkaTus KPacHOM KHOMKKW. Ha ancnsee 0CHOBHOMo Hacoca
nosensaeTcsa coctosHne «MA». K ocHOBHOMY Hacocy Heob6xoaMmo
NoaKYMUTbL AnddepeHUnanbHbli AaTUUK OaBNEHNS.

Touku nsmepeHuns ouddepeHUManbHOro 4aT4YMKa AaB1eHUs OCHOB-
HOro Hacoca A0JKHbI HAXOAUTLCSA B COOTBETCTBYIOLLEN MarncTpanm
Ha CTOPOHe BCacblBaHWS M Ha HAaMOPHOW CTOPOHE ABYXHACOCHON
YCTaHOBKMW.

[lns BTOPOro Hacoca oTobpaxkaeTcs COCTosHME «SL» (= pe3epBHbIN
Hacoc).

C 3TOro MOMeHTa BbIMOSIHEHME BCEX OCTalNbHbIX HaCcTpoeK Hacoca
BO3MO>XHO TOJIbKO 4Yepe3 OCHOBHOW Hacoc.

YKA3AHUE:

Mpouenypa MoxeT 6bITb 3anyLeHa N03>Ke BPY4HYHO nyTem Bbibopa
MeHI0 <5.1.2.0> (MH(OpMaumIo 0 HaBUTaLMM B CEPBUCHOM MEHIO CM.
B rnase 8.6.3 «Hasuraums» Ha cTp. 225).

YCTaHOBKa paccumTaHa Ha onpegeneqHyto pabouyto Touky (Touka
MOJTHOM Harpy3KM, PacCUMTaHHas MakcUmanbHas Tpebyemas Moy -
HOCTb 060orpeBa). Mpy BBOAE B 3KCMTyaTaumMio MOLLHOCTb HAacoca
(BbICOTY NOfa4w) ycTaHaBnMBaTh COrNacHo paboyen Touke ycTa-
HOBKMU.

3aBoacKasl yCTaHOBKa He COOTBETCTBYeT Tpebyemo ANs yCTaHOBKM
MOLLHOCTU Hacoca. OHa pacCUMTbLIBAETCS HA OCHOBAHWM XapaKTepu-
CTWYECKOI AMarpammebl BbIBPaHHOTo TUNa Hacoca (Hanpumep, 13
TEXHWYEeCKoro nacnopTa).

YKA3AHUE:

3HaueHMe pacxofa, oTobpaxkaemoe Ha IR-moHuTope/IR-kapTa
NamsaTV MW BbIBOAVMOE Ha CUCTEMe YNpaBneHns 34aHneM, Hellb3s
MCnosib30BaTh 419 PEryIMPOBaHNSA Hacoca. ITO 3Ha4YeHMe oTpaxkaeT
NN TEHOEHLUMIO U3MEHeHNs AaBeHuns.

3Ha4veHune pacxofa BbIBOAMTCSA He Ha BCeX TUMax HacoCoB.

BHMMAHME! OnacHocTb HaHeceHMsa MaTepuanbHoro yuep6a!
CNULIKOM HU3KUI 06BEMHBII Pacxop MOXKET CTaTb NPUYUHON NoBpe-
JK[€HUS CKONb3SLLEro TOPLIEBOro YNIOTHEHUS, TPU 3TOM MUHUMaIb-
HbI 06'EMHBIN pacxof, 3aBUCUT OT HYaCTOTbI BpallieHMs Hacoca.
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» O6ecneunTb, 4TO6bI 3HaYeHne 06 bemHoro pacxona Q,,,,,,. He 6bino
MeHblUe MUHUMaNbHO AONYCTUMOrO 3Ha4YeHus.

Pacuet Q.

_ o
Quunn. = 10 % X Quakc, Hacoc X

dakTuyeckas yacToTa BpaLlleHunAa

Makc. yactoTa BpaweHus

PerynuposaHue Ap—c/Ap—v:

@ Pabouas Touka
Ha XapakTepu-
CTUKE MaKCU-
Myma

MpoBecTun U3 pabouen
TOYKM HaneBo. CunTaTb
3afaHHoe 3Ha4veHune Hg
M yCTaHOBWUTb HAcoC Ha
OaHHOe 3HaYeHue.

MposecTn 13 pabo4ei
TOYKM Haneso. CuntaThb
3aflaHHOE 3Ha4eHue Hg
M YyCTaHOBWTb HAacocC Ha
[aHHoe 3Ha4eHue.

(@ PabouasiToukas

MpoBecTtu 13 pabouen

[Bunratbca no xapakre-

Fig.47: Pe2zynuposarue Ap-c/Ap-v

Nmax

Hs

Nmin

/

Fig.48: Py4Holi pexcum ynpasneHus

Q

OManasoHe TOYKM Haneso. CuMTaTb PUCTUKE PerynmpoBa-
perynupoBaHus  3apaHHoe 3Hadenue Hg  Hus 0o
W YCTaHOBUTb HACOC HA  XapaKTEPUCTMKN MaK-
[.aHHOE 3HaYeHMe. CMMyMa, 3aTeM Mo
FOPU30HTaNM Haneso,
CYMTaTb 3a0aHHOE
3HaueHue Hg 1 ycTaHo-
BMTb HacoC Ha JaHHoe
3Ha4eHue.
E‘Mana3?H HMVlH.’ HMaKC. HMVIH.’ HMaKC.
HaCTPOIKN CM. XapaKTepUCTUKY  CM. XapaKTepUCTUKY
(Hanpumep, B TexHuye- (Hanpumep, B TEXHUYE-
CKOM nacnopTe) CKOM nacriopTe)
YKA3AHUE:

AnbTEpHATMBHO MOXHO TaK>Ke HaCTPOUTb PYHHON PeXXMM yrnpasne-
Hus (puc. 48) nnu pe>kum PID-ynpasneHus.

PyuHOM pe>xum ynpaBneHus:

Mpy BKITHOYEHMMN peXXMMa «PyUYHOW pexxnM ynpasrieHus» oTKIIoYa-
tOTCS BCe OCTallbHble cnocobbl perynuposaHuns. YactoTa BpaLleHus
Hacoca nopAep>XKMBaeTcs Ha NOCTOSIHHOM 3HAYeHUW U HacTpanBa-

eTCs MoCpeCTBOM MOBOPOTHOMN KHOMKM.

[nana3oH 4YacToThbl BpalleHNA 3aBUCUT OT 3N1eKTpoaBuraTensa u tuna
Hacoca.

PID-Control:

Mcnonb3yembliii B Hacoce PID-perynsaTop ABnsieTcst CTaHAAPTHbLIM
PID-perynsiTopom, Kak ero onucbIBaloT B TMTepaType no TexHuke
perynupoBaHus. PerynsaTop cpaBHMBaeT M3MepPEHHOe TeKyLlee 3Ha-
YeHWe C 3a[aHHbIM 3HAYEHWEM U MNbITAETCH MaKCUMANbHO TOYHO
aganTupoBaTtb (hakTM4eCcKoe 3HaveHne K 3agaHHomy. Mpu ncnonb-
30BaHWWN COOTBETCTBYHOLMX [aTYMKOB MOXKET BbIMOMHATLCS perynmn-
poBaHMe pa3nnyHbIX MapaMeTpoB, HaNpuMep, AaBleHns, Nnepenana
AaBneHuns, TemnepaTypbl Unn noTtoka. Mpu Bbibope gatymka Heobxo-
AVMO YYMTbIBAaTb 3HAYEHWS AN 3NeKTPONOAKIIOYEHNS B NepeyHe
«Tabn. 5: PacnpegeneHne coeAnHUTENbHbIX KNeMM» Ha cTp. 219.

XapakTepuCTUKM perynupoBaHns MoryT ObiTb ONTUMU3MPOBAHBI
nyTem usmMeHeHus napameTpos P, | u D. P-coctasnstowwas (unm
Tak>Ke NPOMNopLMOHalbHasl OCTAaBNAOLLAN) perynaTopa BblgaeT
NMHeNHOe ycMneHne OTKNOHEHNS TEeKYLLero 3Ha4eHns oT 3agaHHoro
3HaveHMs Ha BbIXof perynsaTopa. HanpasneHue perynmposaHuns
onpefenseTcs 3HakoM nepep cocTasnaoLen P.

I-cocTaBnsiowasn (Mnn Tak>Ke MHTerpanbHas 0CTaBNALWasnA) peryns-
TOpa MHTErpupyeT NOCPEACTBOM OTKJIOHEHUS perynupyemMoii Benv-
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TexHuyeckoe ob6cny>xmsaHue

TexHuka 6e3onacHOCTU
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YMHbI. [NOCTOAHHOE OTKNOHEHME npuBOOUT K J'IVIHeVIHOMy
NOBbILLEHUIO HA BbIXOOE peryndartopa. 370 no3sonsiet nsbexaTb
MNOCTOAHHOIO OTKJTOHEHUA perynmpyeMoPl BEJNTMYUHDI.

D-cocTasnsiowasn (nnu Takxke guddepeHumanbHas cocTaBnaoLwas)
perynsTopa HenocpeaCcTBEHHO pearnpyeT Ha CKOPOCTb U3MEHEHMSI
OTKIIOHEHUS perynnpyeMoin BenUnHbl. ITO BNMUSET HAa CKOPOCTb
peakuumn cucTembl. B kayecTBe 3aBOACKON YCTaHOBKU COCTaBNSHO-
was D ycTaHoBREHa Ha Hy b, T. K. 3T0 NOAXOAUT Ans 6onbLworo
KOJIMYeCTBa NPUMEHEHUIA.

MapameTpbl cegyeT U3MEeHSATb TONIbKO C He6ObLLIMM LLIArom, NocTo-
SIHHO KOHTPONUPYS PeaKLMIO CUCTEMbI HAa U3MeHeHWs. AganTaums
3Ha4YeHUi NapamMmeTPOB AOMKHA BbIMOJIHATLCS TOMbKO Creuuanu-
CTamMu B 0611aCTV TEXHWMKM aBTOMATUHECKOrO PeryimpoBaHus.

P 0,5 -30,0..-2,0 0,1
-1,99...-0,01 0,01
0,00...1,99 0,01
2,0..30,0 0,1
| 0,5¢ 10 mc... 990 mc 10 mc
1c300c 1lc
D Oc 0 mc... 990 mc 10 mc
(= pesakTmen- 1c300c lc
poBaHa)

Tabn. 10: NapameTpsl PID

HanpaeneHune perynupoBaHus onpenensercs 3HakoM CoCTaBso-
wen P.

MonoxwuTensbHoe PID-perynupoeanue (ctanpapt):

Mpv NONOXKMTENBHOM 3HaKe COCTaBAsOWEN P perynmposaHue pea-
TMpyeT Ha 3aHMXXeHWe 3a[aHHOTO 3HaYeHUs MOBbLILEHWEM YaCcTOTbI
BpaLLeHUs HAacoCa 00 [OCTUXKEHUS 3a[aHHOTO 3HAYeHNs.

OTtpuuaTtenbHoe PID-perynupoBaHue:

Mpwv oTpMuUaTeNbHOM 3HaKe COCTaBNsOLLEN P perynmposaHue pea-
TMPYeT Ha 3aHWXKeHWe 3a0aHHOMO 3HAYEHUS MOHUXKEHWEM HaCTOTbI
BpaLLeHUs HAacoCa 00 [OCTUXKEHUS 3a[aHHOTO 3HAYeHNs.

YKA3AHUE:

Ecnv npu ucnonb3osaHuu PID-perynupoBaHmns Hacoc paboTtaet
TOMbBKO C MUHUMATbHON UM MAaKCMMAnbHOM HYaCcTOTOW BpaLLLeHUs 1
He pearmpyeT Ha U3MeHeHWe 3Ha4yeHu napameTpoB, HeobxooMMo
NpoBepuTb HanpaBfieHne perynnpoBaHus.

K pa6oTam No TeXHMYECKOMY 06CNY>KUBaHMIO U PEMOHTY Aony-
CKaeTcs TONbKO KBanMdMLUUPOBaHHbIN NnepcoHan!

PekomeHayeTcs mopy4aTb Texobcny>KMBaHue U MPOBEPKY HAaCOCOB
COTpyAHuKam TexHu4eckoro otaena Wilo.

OMACHO! OnacHo ans >XusHu!

Mpu paboTe c aneKTpuyecKMMu npnbopamm cyliecTeyeT yrposa
AN XKU3HU BCNeacTBUe yaapa aNeKTpU4ecKMm TOKOM.

Pa6oTbl no TexHuyeckomy obcny>xusaHuio anekTpoobopynosa-
HUSi MOTYT BbIMONHATLCSA TONbKO 3/1IeKTPOMOHTEPOM, UMEIOLLUM
AONYCK perMoHanbHOro NOCTaBLLMKa 3/1EKTPOIHEPIUMN.
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* MNepen Hayanom no6bIX paboT No Texo6CNy>XMBaHUIO SneKTpuye-
CKue yCTPOMCTBA AOMKHbI 6bITb 06€CTOYEHbI C TPUMEHEHMEM
BCEX Mep NPefoCTOPOXKHOCTU OT UX HEOXKMOAAHHOTO BKITIOYEHUS.

« MoBpexxaeHusi coeAUHUTENBHOrO Kabens Hacoca AOMKHbI yCTpa-
HATbCSA TONBbKO AONYLYEHHbIM U KBanu(ULMPOBaHHbIM 3/1IEKTPO-
MOHTEpPOM.

* 3anpeLLeHo KOBbIPATb NPeAMETaMU B OTBEPCTUAX 3N1€KTPOHHOrO
MoAy”isi UM B 3NEKTPOABUraTenNe UM YTO-TO BCTAaBAATb B HUX!

» CobniopaTb MHCTPYKLMM MO MOHTAXKY M 3KCMyaTalum Hacoca,
perynupoBaHusl ypOBHS U APYIrMX NpuHaaieXHocTen!

OMACHO! OnacHo pns >XU3Hu!

A Juua c KapANOCTUMYNATOPOM NOABEPraloTCA Cepbe3HON ONacHo-
CTU CO CTOPOHbI POTOPA, PacnonoXXeHHOro BHYTPU 3fieKTpoaBUra-
Tens U NOCTOSAHHO HaxoasLerocss B HAMarHU4eHHOM COCTOSIHUM.
UrHopupoBaHue 3TOI Yyrpo3bl MOXKET NPUBECTU K CMEPTU UMK
TAXKenbiM TpaBMaM.

* Jlnua c kapanMoCcTUMYnsATOpOM BO Bpemsi paboT C HACOCOM AONIKHbI
cobniopaTh o6uiMe npaBuna noBepeHns Npu obpaileHun ¢ anek-
Tponpu6opamu!

* He oTkpbiBaTb 3nekTpoaBuratenb!

» JleMOHTa>X M1 MOHTaXX poTopa B LiefNsiX NpoBefeHuns paboT no
PEMOHTY M TeXo6CNy>KMBaHUIO NOPY4aTh TOMbLKO CeLManucTam
TexHuyeckoro otaena Wilo!

» [1eMOHTaX U MOHTaXX poTopa B Liensix nposeaeHus paboT no
PeMOHTY 1 Texo6cny>XuBaHuIo Nopy4aTh TONbKO nuuam 6e3 Kap-
puoctumynsaTtopa!l

@ YKA3AHUE:

MarHuTbl BHYTPY 3neKTpOABUraTens He NpeaCcTaBAstoT ONacHOCTH,
noKa 3jieKTpofBUraTesib MONHOCTbIO cobpaH. Taknum obpasom,
MOJSIHOCTbIO COBpaHHbI HacoC He NPeACcTaBNSeT ONacHOCTM ANg nuu,
C KapAMOCTUMYNSATOPOM, KOTOPbIE MOTYT NMPUBMXKATLCA B faHHOM
cny4ae k Stratos GIGA 6e3 orpaHuyeHunn.

OCTOPO>KHO! OnacHocTb TpaBMaTu3ma!
A Mpu OTKpbITUKM 3N1eKTpoABUraTeNs NPOMCXOAUT pe3Koe yBenuye-

HUe MOLLHOCTU MarHMTHbIX NoMen B HAPY>KHOM HanpasneHuu. 3To
MOXXeT NPUBECTH K Cepbe3HbIM Nope3samM, 3alleMIeHUsIM 1 yLun-
6am.

* He oTKpbiBaTb 3neKTpoaBuraTens!

» [1eMOHTaXX M MOHTaXX ¢hnaHLia 3neKTpoABUraTens N NOALMUMHUKO-
BOFO LLMTA B LeNiSX npoBefAeHns paboT no peMOHTY U Texobcny-
>KMBaHMIO NOPyY4aTh TONbKO CNeLannMcTam TeXxHm4yeckoro otaena
Wilo!

OMACHO! OnacHo pns >Xu3Hu!

A B cnyyae oTCyTCTBMSA 3alUMTHbIX NPUCNOCO6NEHN1 3NeKTPOHHOro
Mopayns unu B o6nacTn My Tbl nopakeHne 3n1eKTpMYeCKMM TOKOM
WNU KOHTAKT C BPaLLaloWMUMUCA AeTans MU MOXKeT NPUBECTU K
TpaBMaM, ONacHbIM AN XXU3HU.

* Mocne pa6oT no Texo6cny>xmBaHuio He06xoAMMO CHOBa YCTaHO-

BUTb CHAITble paHee 3alUTHbIe NpucnocobneHuns, Takme Kak
KpbILLIKa MOAYNS UMK KOXKYXU My Tbi!

c BHMMAHMUE! OnacHocTb HaHeceHUs MaTepuanbHoro yuep6a!
OnacHOCTb NOBpe>XXAeHUI BCrieACcTBUE HEKBAaNM(ULIMPOBAHHOTO
obpatueHus.

 3anpeLyeHo 3KCNNyaTMpoBaTb Hacoc 6e3 aNeKTPOHHOTo MORYNS.
c OMACHO! OnacHo gns >Xu3Hu!
CaM Hacoc 1 ero 4acTu MoryT 6bITb o4eHb TskenbiMu. Mapexune

[eTanei MoXKeT NPUBECTU K Nope3aM, 3aLieMneHusaM, ylumbam unm
ynapam, BNioTb 10 CMepPTenbHOro Ucxopa.

* Acnonb3oBaTb TONbKO NoaxoAasiiue NnogbeMHble cpeacTBam
qucuposa'rb peTtanu, 4Tobbl He AoNyCTUTb UX NafeHuUs.
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« MNpe6biBaHUe Nof BUCSLLMM FPY30M 3arnpeLLeHo.

« lMpu xpaHeHUM U TPAHCNOPTUPOBKE, a TaKXKe Nepen BCEMMU YCTaHO-
BOYHbIMM M NPOYMMU MOHTAXKHbIMU paboTamu cnepyeT obecne-
unuTb 6e3onacHoe NoNoXKeHue U yCTOMYMBOCTb Hacoca.

OMACHO! OnacHOCTb 0>KOroB Uy NpMMep3aHus NpU KOHTaKTe C
A Hacocom!
B 3aBMcMMoOCTM OT pabouero cOCTOAHMUSA Hacoca MU YCTaHOBKHU
(TemnepaTypa nepekauMBaemoi XXMAKOCTM) BECb HACOC MOXKET
CUNbHO HarpeTbCs UMK OXNTaAUTbCS.

Bo BpeMs 3KcnnyaTauum cobniofaTth AUCTaHLMIO!

Mpu BbICOKUX TemMnepaTypax BoAbl U AaBNEHUAX B CUCTEME Nepen,
nposefieHneM Mo6bix paboT AaThb Hacocy OCTbITb.

INio6ble pa6oTbl AOMXHbI NPOBOAUTLCSA B 3alLUTHOM ofexae, nep-
YaTKax v 3alMUTHbIX OYKaXx.

OMNACHO! OnacHo ans »u3Hu!

A WHCTpyMeHTbI, ucnonb3yeMble Ha Bany 3neKTpoaBuratens Bo
BpeMs nposefaeHus paboT no Texo6cny>XuBaHuio, Npy KOHTaKTe C
BpallaloWmUMUca aetansiMm MoryT 6biTb OTOpoOLLEHbI U BbI3BaTb
CMepTenbHble TPaBMbl.

MpumeHsiemble NPU TeXHUHECKOM 06CNY>KMBAHMU UHCTPYMEHTDI
AOMKHbI 6bITb y6paHbl Nepef, BBOA,OM Hacoca B IKCAyaTauuio.

Mocne BO3MO>XXHOro NepeMeLLeHnsi TPaHCNOPTUPOBOUHbIX NPOY-
WWH ¢ pnaHua 3neKTpoABUraTens Ha Kopnyc aneKkTpoasuratens
nocne 3aBepLlUeHNUS MOHTaXXHbIX pa6oT unu pa6ot no Texobcny-
>KMBaHMIO UX He06XOAMMO CHOBA 3aKpenuThb Ha ¢hnaHLie anek-
TpoaBuratens.

10.1 nMopauaBo3nyxa Mo 3aBepLueHMmn Bcex paboT No TexobCny>KMBAHUIO 3aKpenuTb
KOXYX BEHTUNSATOPA, HEO6XOAMMbIN AN Hagnexalllero oxnakage-
HWSA 3NeKTpoaBUraTens u 3NeKTPOHHOIo MOAY NS, NpegycMOoTpeH-
HbIMW 4118 3TOr0 BUHTaMM.

Heobxoanmo perynsipHo npoBepsiTb, obecnevnsaeTcs N1 nogaya
BO3/yxa Ha Koprnyce Hacoca. B cnyyae 3arpsisHeHust Heo6xo4MMo
cHoBa obecneynTb Nogavy Bo3ayxa A5 AOCTaTOYHOrO OX1aXKAeHNS
3/1eKTPOABUraTENS U 3NEKTPOHHOTO MOAY IS

10.2 Pa6oTbl no Texo6cny>XnBaHuio OMACHO! OnacHo ans >Xu3Hu!
A Mpu paboTe ¢ aneKTpnyeckumm npubopamm cywiecTeyeT yrposa
ANSA XXM3HU BCeacTBUe yaapa 3neKTpuyeckum Tokom. Mocne
AEMOHTaXKa 3N1eKTPOHHOTO MOAYNA Ha KOHTAKTaX 3NeKTpoaBura-
Tens MoXKeT NPUCYTCTBOBATb ONacHoOe AN XXU3HU HanpsiXXeHue.

I'Iposepm'b OTCYTCTBUE HaNpsA>XeHUA U HaKpbITb UK OTTOPOAUTD
CMe)XXHble Haxoasuwueca non Hanps>keHUeMm AeTasnu.

3aKpbITb 3aNOpHbIe apMaTypbl NepeA U N03afm Hacoca.

c OMACHO! OnacHo gns >Xu3Hu!
MapeHue Hacoca UNU OTAENbHbIX KOMMIOHEHTOB MOXKET NPUBECTH
K TPaBMaM, ONacHbIM ANS XKU3HU.

Bo BpeMst MOHTaXXHbIX pa6oT BCe KOMNOHEHTbI HAacoca [O0MXKHbI
6bITb 3ahMKCcMpoBaHbl ANA NpeAynpeXXAeHUs UX NafeHus.

10.2.1 3ameHa cKonb3SLEro TopLeBoro Bo Bpemsi npupaboTKM BO3MOXKHO BblAefneHne He3HauYnTeNbHbIX
YyNNOTHEHUs Kanenb. Bo Bpems HopManbHoOM paboTbl HACOCA Tak>Ke BO3MOXKHO
npocaymBaHne OTAeNbHbIX Kanesnb. Bpems oT BpemeHn TpebyeTcs
npoBefeHne BU3yanbHOro KOHTPOns. Mpu SBHO BbIpaXKeHHbIX yTeu-
Kax cnegyeTt 3aMeHUTb YMNOTHEHMS.

®upma Wilo npeanaraet peMOHTHbIM KOMMNEKT, KOTOPbIN COAEPXKUT
HEO6XOAMMbIE CMEHHbIE 3aM4acTu.

AemoHTax ()| YKA3AHME:
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Ans Ny ¢ KapaMOCTUMYNSATOPOM MArHUTbI, HAXOAALLMECS BHYTPU
3/1eKTPOABUraTeNs, He NPeaCcTaBNAOT HUKAKOM ONacHOCTM, MoKa
3aneKTpoABuraTenb He OTKPbIBAETCS U He BbIHUMAEeTCs poTop.
3ameHa TOpLEeBOro ynioTHeHUst MoXKeT 6bITb NpoBeaeHa 6e3onacHo.

1. OTknuuTbL noaavy Hanpsa>XeHnsa CUCTeMbl U 3alLIUTUTD OT
HECAaHKUMOHNPOBAHHOTO BKTHOYEHUS.

3aKpbITb 3aM0OpHbIe apMaTypbl Nepeq 1 No3aam Hacoca.
Y6eanTbCs B OTCYTCTBUM HANPsXKEHNS.

3a3eMNnTb M 3aMKHYTb HAKOPOTKO pabounii y4acTok.

voF WS

OTcoeauHUTb Kabenb ONs NOOKNIOYEHUS K CETU. YOanuUTb Kabenb
anddepeHunanbHOro gaTumka gasneHns (Mpy Hanu4nnm).

6. C6bpocuTb gaBneHune B Hacoce NyTem OTKPbIBaHUS KanaHa ans
BbIMycKa Bo3ayxa (puc. 49, nos. 1).

c ONMACHO! OnacHocTb 06Bap1MBaHUs XXUAKOCTbIO UNu napom!
Mo npuymnHe BLICOKMX TeMNEPaTyp NepeKaymBaeMoin XXMAKOCTH
CyllecTByeT ONAacHOCTb MOJTy4eHUS 0XKOTOB.

* Mpu BbICOKMX TeMNepaTypax nepeKayMBaeMoi XXMAKOCTH faTb
Hacocy OoCTbITb Nepen Ha4anom nposefeHuns nobbix paboT.

7. OcnabuTtb BUHTbI (pUc. 7, M03. 1) 1 CHATb B OCEBOM HanpaBneHnu
KOXXyX BeHTMnaTopa (puc. 7, no3. 2) c geuratens.

8. BobaoTBepcTus AN YCTaHOBKM TPAHCMOPTUPOBOYHBIX MPOY-
LUMH Ha Kopnyce 3nekTpogguratens (puc. 7, nos. 20b) B He3a-
KpernyieHHOM BMAe BCTaBJIeHbl N1aCTMACCOBbIE MPOCTABKM.
[aHHble NpocTaBkM HEOBXOOMMO BbIBEPHYTb U3 OTBEPCTUN.
MpocTaBky 06583aTeNIbHO COXPaHATb U Nocse NepeMeLLeHuns
TPaHCMOPTMPOBOUHBIX NPOYLUMH (CM. onepauumio 9) BKpYTUTL B
0cB060AMBLUMECS OTBEPCTUSA Ha (DNaHLe 3neKTpoaBMraTens
(puc. 7, nos. 20a).

9. [ABe TPaHCMOPTMPOBOUHbIE NPOYLIMHBI (puc. 7, no3. 20) cHATb
¢ hnaHua anekTpoasuratens (puc. 7, nos. 20a) v 3akpennTb
3TMMU XKe BUHTaMM Ha Kopnyce anekTpogguratens (puc. 7,
nos. 20b).

10. C uenbto MKcaLMmn 3aKpennTb CbeMHbIN 610K NOAXOAALLNMMU
nogbeMHbIMU CPefCTBaMU, MCMONb3Ys TPAHCMOPTUPOBOYHbIE
NPOYLUNHBI.

Fig.49: KnanaH 0ns yoaneHusi Bo30yxa

YKA3AHUE:
@ Mpu paboTe c NoAbEMHbIMK CPeACTBaMM He [OMyCKaTb NOBpeXXae-
HWS NNACTUKOBBIX AeTanew, Hanpumep, KpbIbY4aTKN BEHTUASATOPA U
BEPXHei YacTn Mogyns.

11. Ocnabutb M yaanuTb BUHTHI (prc. 7, n03. 3). Ha HeKoTopbIX TMRax
HaCOCOB BbIBOPaUMBalOTCA BHELIHMe BUHTbI (puc. 50, nos. 3).
CbeMHbIN 6510K (cM. puc. 13) nocne U3BneYeHNs BUHTOB OCTa-
eTcs B CTabunbHOM NOMOXKeHWM Ha Kopnyce Hacoca. OnacHoOCTb
OMNPOKMAbIBAHWNSA, B TOM YMCIIe NPU FOPU3OHTaNbHOM pacnono-
>KeHWW Bana 3NeKTpoaBuraTens, He BO3HMKaeT.

@ YKA3AHUE:

[nq BbIKpyuMBaHMs BUHTOB (puc. 7, No3. 3) fydiue Bcero nogxoamt
W30THYTbIN raeyHbIv KoY UM TOPLIOBbIN KItOY C KPYToN FON0BKOWN,
B YaCTHOCTW N5 TUMOB HACOCOB C ManbIMU rabapuUTHLIMMW YCNOBU-
amu. BMecTo aByx BUHTOB (puc. 7, no3. 3) pekoMeHOyeTcs UCNofb-
30BaTb [1Ba MOHTaXHbIX 60n1Ta (cM. rnasy 5.4 «JononHUTENbHblE
NPUHAONEXHOCTU» Ha CTP. 197), KOTOpbIE BKPY4YMBAOTCA B KOPMYC
Hacoca no auaroHanu (puc. 7, nos. 14). MoHTa>kHble 60nTbl obner-
YaloT AeMOHTaX CbeMHOro 6110Ka, a Tak>Ke NocneayroLLMin MOHTaX
ero 6e3 onacHocTM noBpe>kaeHns paboyero koneca.

Fig.50: OnyuoHanbHoe kpenneHue cbem-
Hoeo 6110Kka

12. Mocne ynanenuns BuHToB (puc. 7, nos. 3) ¢ hnaHua 3nekTpoasm-
raTens oTCOeAMHSAETCS TakxKe OUdQepeHumnanbHbIi BaTInK
nasneHus. Aud dhepeHumnansHbii aatumk gasnexdus (puc. 7,
no3. 5) ¢ Kpene>kKHow NnacTuHoi (puc. 7,nos. 6) 0CTaBUTbL BUCET
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Ha TpybonpoBoaax n3mepenus aasneHus (puc. 7, nos. 13).
CoegunHnTeNbHbIM Kabenb AnddepeHUManbHOro gaTymKka gas-
JIEHUS1 OTCOEAMHUTD OT KIEMM B 3JIEKTPOHHOM Mopgy e.

13. CbeMHbIlN 670K (cM. puc. 13) oTkaTb 0T Kopryca Hacoca. Anst
3TOro peKkoMeHAyeTcs NCNonb30BaTh 4Ba Pe3bO0BbIX OTBEPCTUSA
(puc. 51, no3. 1) — npexpe Bcero Ans 0TCOeAMHEHNS ONOPHON
yacTu. C 3TOM Lenbio BBEPHYTb NOAXOASALLME BUHTbI B pe3bb0oBble
oTBepcTuna. Ecnv cbeMHbIn 610K MMeeT ferkui xof, To Ans
OTXKaTMs MOXHO [OMOSTHUTENBHO MCMOMb30BaTh Nasbl (puc. 51,
Mno3. 2) MeXay KOpMnyCoM HAacoCa U MPOMEXKYTOUHbIM KOPMYCOM
(Bns aToro ycTaHoBWUTL, HanpuUMep, ABE OTBEPTKU, U UCMOSb30-
BaTb Kak pblyaru). Mocne oTkaTus Npu6. Ha 15 MM CbeMHbI
610K BbIXOQMT 13 KOpMNyca Hacoca.

@ YKA3AHUE:

Hanee cbemHbIl 6510k (cm. puc. 13) npu HeobxogumocTy cregyeT
nognepeTs No4bEMHbIMU YCTPONCTBAMUN BO N36eXKaHNe BO3MOXK
HOro onpokMAabIBaHMs (0COBEHHO, eCNM HE UCMONMb3YIOTCA MOHTaX-

Hble 60NTbl).
Fig.51: Pe3b60Bble omBepcmus u nassl 0115 14. OcnabuTb OBa HEBbINAL4AKOLLMX BUHTA HA LLUNTKE (pmc. 7,n03. 18)
omjcamusi cbkeMHo20 6710ka om kopnyca N CHATb LUMTOK.

Hacoca .
15. B 0OKHO NPOME>XXYTOYHOro KOpnyca BBECTU rae4Hbli KoY, ONTU-

ManbHO C LUMPWUHOM 3eBa 22 MM M yOep>XMBaTb Ban Ha NNOCKO-
cTax nog ko (puc. 52, no3. 1). OTKpyTUTH raiiky pabouero
koneca (puc. 7, nos. 15). Pabouee koneco (puc. 7, nos. 16) asTo-
MaTU4eCcKM CHUMaeTcs ¢ Bana.

16. B3aB1CMMOCTY OT TMNa Hacoca ocnabuTb BUHTLI (puc. 7, nos. 10)
WAW anbTepHaTMBHO BUHTbI (puc. 50, nos. 8).

17. Mpn NOMOLLYM ABYXPbIHaXKHOTO CbeMHIKa (yHMBEpCanbHOro)
CHATb NPOMEXXYTOUHbIN KOPMYC C LLleHTPOBOYHOr0 YCTPONCTBA
3nekTpoaBuratens v ¢ sana. lpn 3ToM Tak>XXe CHUMaeTCs CKOMb-
3suee Topuesoe ynnoTHeHue (puc. 7, nos. 12). He gonyckaTb
nepekallnBaH1s NPOMEXXYTOHYHOro Kopryca.

18. M3 rHe3a B NpOMeXXYyTOYHOM KOpnyce BbiaBUTb HEMOABMXKHOE
Konbuo (puc. 7, no3. 17) cKonb3sLero TOpLeBoro ynnoTHeHNS.

19. TwaTenbHO OYNCTUTL MOCA[0UHbIE NOBEPXHOCTU Bana u npome-
>KYTO4YHOro Kopnyca.

Fig.52: [Mnockocmu nod ko4 Ha Bany

MoHTax @ YKA3AHWUE:

pw BbINONHEHUN CNeayoLmMX onepauni cobnogatb MOMeHT
3aTSKKM BUHTOB, MPefnncaHHbii ANg COOTBETCTBYIOLLEro TUMa
pe3bbbi (cM. nepedeHb «Tabnuua 11: MOMEHTbI 3aTSXKKM BUHTOB» Ha
CTp. 245).

20. Ans obecneyeHns HagNeXaLlero pasMeLLeHns getanen o4ncTuTb
thnaHueBble M LeHTPOBOYHbIE MOBEPXHOCTM KOpMyca Hacoca, Npo-
MEe>KyTOYHOro Kopnyca v hiaHua anekTpoasuratens.

21. YCTaHOBUTb HOBOE HEMOOBMXXHOE KOMbLO B MPOMEXXYTOUHbIN
Kopnyc.

22. AKKYpaTHO YCTaHOBUTb MPOMEXXYTOUHbIN KOPMYC Hag BanoMm v
Pacnono>XnTb ero B Mpe>KHeM UM ApPYroM XKenaemMoMm NosIoXKeHnn
nopg yrnom K cnaHuy anektpogsuratens. Cobnioaatb gonyctu-
Mble BapMaHTbl MOHTaXka KOMMOHeHTOB (cm. rnasy 7.1 «donycTu-
Mbl€ BapMaHTbl MOHTa>a ¥ U3MEHEHWNEe PACcNoNIOXKEHNS
KOMMOHEHTOB Nepef ycTaHoBKOW» Ha cTp. 209). 3akpenuTb Npo-
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MEXKYTOUHbINM KOPMYC Ha (hriaHLe 3MeKTPOABUIaTENs C MOMOLLbIO
BUHTOB (pmc. 7,103. 10) unu — B TMNax HacocoB/Tunax ¢oHapen s
cooTeeTcTBUM C (puc. 50) — ¢ nomoLbto BUHTOB (puc. 50, nos. 8).

23. Ha Ban HageTb HOBbIV BpaLatoLLmincs 60K CKonb3sLLero Topue-
BOrO ynnoTHeHus (puc. 7, nos. 12).

BHumaHue! OnacHOCTb HaHeCeHUsi MaTepuanbHoro ywep6a!l
OnacHOCTb NOBpeXXAeHUI BCeAcTBUE HEKBAaNM(PULIUPOBAHHOTO
obpalueHus.

Pabouee Koneco KpenuTcs cneunanbHOM rankon, MOHTaXK KOTO-
PO ocyLecTBNAETCA ONUCAHHbIM HMXKe 0co6biM cnoco6om. Heco-
6niofeHne UHCTPYKLIMU MO MOHTaXKy MOXKeT NPUBECTU K CPbIBY
pe3b6bl U/Mnun HapyweHmnio yHKUMM nogayum. Y aaneHue nospe-
)KOEHHbIX AeTanen BNseTCcs OYeHb TPYAOEMKUM NMPOLLeCCOM,
CBAI3aHHbIM C OMACHOCTbIO NOBPEXXAEHUSA Bana.

Mpu Ka>kpom MOHTaXKe Ha 06e CTOPOHbI pe3b6bl raiku paboyero
KoJieca HaHOCUTb NacTy Ans pesb6bl. Macta ansa pe3b6bl OMKHa
6bITb NpeHa3HavYeHa ANS Hepi>KaBelowen CTanu u fonycTumon
pa6oueii TemnepaTypbl Hacoca, Hanpumep, Molykote P37. Cyxoi
MOHTa>X MO>KeT NPUBECTM K 3aKnnHMBaHmio (xonogHoii 3aBapke)
pe3b6bl M caenaTb HEBO3MOXKHBIM NOCNEeAYIOLWNIA [eMOHTaxX.

24. Mpw MoHTa>ke paboyero Koneca B OKHO MPOMEXXYTOYHOIo Kop-
Myca BBECTM raeuHblil Kntou (onTUManbHbiit pasmep: 22) u
3ahMKCUPOBATb MM Bas Ha COOTBETCTBYIOLLIMX NMOBEPXHOCTSAX
(puc. 52, nos. 1).

25. Fanky paboyvero koneca BBepHyTb A0 ynopa B cTynuuy paboyero
Koneca.

26. Pabouee koneco BMecTe C raikon paboyero koneca 6e3 nsmene-
HWS NONOXKEHWS, AOCTUTHYTOrO BO Bpems npedblayLlei onepa-
LMK, BPYYHYIO HaBepHYTb Ha Ban. Paboyee KONIeCo HU B KOEM
crnyyae He 3aTITMBaTh C UCMOMNb30BaHNEM UHCTPYMEHTA.

27. Yoep>xuBas paboyee Koneco pykow, 0OTBEpHYTb ranky pabouero
Koneca npnbn. Ha 2 obopoTa.

28. He n3meHsist yCTaHOBMBLLEECS MOCSIe ornepaumnn 27 nonoxeHue,
paboyee KONeco BMecTe C rankon NOBTOPHO HaBUHTUTb Ha Ban
[0 YBENNYEHWUs COMPOTUBNEHNS TPEHUS.

29. Yoep>kuBaTb Ban (cM. onepaumio 24) 1 3aTaHyThb raitky pabodero
KoJieca ¢ NpefnucaHHbIM MOMEHTOM 3aTSXKKM (CM. nepedeHb
«Tabnuua 11: MOMEHTbI 3aTSXKKM BUHTOB» Ha CTP. 245). Taitka
(puc. 53, no3. 1) gomkHa pacnonaraTbCa 3anoANNLO C KOHLOM
Bana (puc. 53, no3. 2) c gonyckom £0,5 MM. EC/in 3T0 ycnoBue He
BbINONHAETCS, 0cNabuTb ranky 1 NOBTOPUTL onepauum 25-29.

30. Y6paTb raeuHbiii K4 1 YCTAHOBUTb LWKMTOK (puc. 7, nos. 18) Ha
npe>kHee MecTo.

31. MoYnCcTUTb Na3 NPOMEXXYTOYHOrO KOPMyca v BCTaBUTb HOBOE
YNAOTHUTENbHOE KOMbLo (puc. 7, no3. 11).

32. C uenbto mKcaumm 3aKpennTb CbeMHbIN 610K NOAX0AALMMN
noabeMHbIMU CPeACTBaMU, MCMONb3Ys TPAHCMOPTUPOBOYHbIE
npoyLwnHbI. Mpy 3aKpenneHny He AoNycKaTb NOBPEXAEeHNS nna-
CTMKOBbIX AeTasnel, Hanpumep, KpbiNbYaTKM BEHTUNATOPA U BEp-
XHeW YacTu 3NeKTPOHHOTO MOAYNIS.

33. BcTaBuTb CheMHbIN 610K (cM. puc. 13) B Kopryc Hacoca B cTapom
Uy Apyrom Hy>kHoOM yrnosom nonoxxeHuun. CobnrogaTs gonyc-
TWMble BapUaHTbI MOHTaXa KOMMOHEHTOB (cM. rnasy 7.1
«JlonycTUMble BapMaHTbl MOHTa>Ka U U3MeHeHWe pacrnonoXeHns
KOMMOHEHTOB Nnepef yCTaHOBKOM» Ha cTp. 209). PekomeHayeTca
MCNOMb30BaTh MOHTaXHbIE 60NTbI (CM. rnasy 5.4 «JononHu-
TenbHble NPUHALNEXXHOCTU» Ha cTp. 197). Mocne owyTumoro
BXO>KA,EeHMS B HaNPaBASoLLYO MOBEPXHOCTb MPOMEXKYTOYHOIO
kopnyca (Mpn6n. 3a 15 MM [0 KOHEUHOTO MOSIOXEHUS) BOK yKe
He MoBepraeTcs ONaCHOCTU ONPOKNAbIBAHWS UM NepeKallnBa-
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HUA. Mocse TOro Kak CbeMHbI 610K ByaeT 3athMKCMPOBaH x0T
6bl 0AHWUM BUHTOM (puc. 7, N03. 3), C TPAHCMOPTUPOBOUHBIX NPO-
YLUMH MOXKHO CHATb KpenexXHble CpeacTBa.

34. BeepHYTb BUHTbI (pUC. 7, N03. 3), HO 0 KOHLA He 3aTarnBaTh. Mpw
BBOPAYMBAHWNM BUHTOB CbeMHbIN 610K BTArMBaeTCS B KOPMyC
Hacoca.

BHMMAHMUE! OnacHocTb HaHeceHUs MaTepuanbHoro yuep6a!
A OnacHOCTb NoBpeXKAeHUl BcneacTBue HeKBanMULMpoBaHHOTO
obpaiueHus!
« Bo Bpems BBOpauMBaHWUsA BUHTOB NpOBEPATb XOf Bana, cnerka spa-
was ero 3a paboyee koneco. B cnyyae 3aTpynHeHus xona Bana
3aTArMBaTb BUHTbI MO3TANHO KpecT-HaKpecT.

35. CHoBa BBEpHYTb ABa BUHTa (puc. 7, M03. 21), eciiv oHM 6binn yaa-
NeHbl. 3aKaTb KpenexkHyto nnactuxy (puc. 7, nos. 6) aud depex-
LManbHOro [aTUYMKa AaBneHns Nof, OfHOM U3 FON0BOK BUHTOB
(puc. 7, no3. 3) Ha NPOTUBOMNONOXKHOI 3NEKTPOHHOMY MOAYIIIO
cTopoHe. 3aTeM A0 KOHLA 3aTsHyTb BUHTBI (puc. 7, nos. 3).

36. MNepeMeLLeHHble BO BpeMs onepaummn 8 npocTaBKu yoanuThb u3
OTBEpPCTUI Ha (hraHLe 3NeKTpoaBUraTens (pmc. 7,n03.20a) n
NepeMecTUTb TPaHCMOPTUPOBOUHbIE NPOYLUMHBI (pUc. 7, no3. 20)
C KOpryca 3neKTpoaBsuratens Ha dhnaHew 3feKTpoaBuraTens.
MpOCTaBKM CHOBA BBEPHYTb B OTBEPCTUSI KOPMYCa 3/1eKTPOABU-
ratens (puc. 7, nos. 20b).

37. CHOBa HafeTb KOXYX BeHTUnATopa (puc. 7, no3. 2) Ha 3nekTpo-

ABWraTenb 1 3aKpenuTb Ha MOAyNe C MOMOLLbIO BUHTOB (puc. 7,
nos. 1).

@ YKA3AHUE:
CobntofaTb Mepbl Mo BBOAY B 3Kcnnyataumio (cm. rnasa 9 «Beog 8
3KCMAyaTaumio» Ha cTp. 235).

38. MoaknounTs (Mpy He06X0AMMOCTH) Ha KNEMMaXx CoeaNHUTENb-
HbIl kabenb ouddepeHUManbHOro AaTumnKka AasneHus/kabens
01151 NOAKITOYEHUS K CeTU.

39. OTKpbITb 3aMopHble apMaTypbl Nepef v No3aam Hacoca.

40. CHoBa npuBecTw B [eNcTBME NPeAOXPAHNTENN.

MoOMeHTbI 3aTS>)KKW BUHTOB

Puc./nos. Pe3bb6a FonoBKa BMHTA MomeHT YKasaHus
BuHT (raika) Tun... 3aTAXKKMN
Hm £ 10 %
(ECHM He yKa3aHo
nHoe)
TpaHcnopTupo- Fig. 7/no3.20 M8 BHYTpeHHUI wecTnr- 20
BOYHbI€e NPOYLUMHbBI paHHWK 6 MM
Cm. rnasy 10.2.1
. Fig. 7/no3. 3 BHYTPEHHMI WecTur- «3aMeHa CKOMb3A-
CbeMHbIN 610K . M12 60 LL,ero TopLeBoro
Fig. 50/nos3. 3 paHHKK 10 MM
YMNOTHEHNSA» Ha
cTp. 240.
M5 BHYTpeHHUI WecTur 4 PaBHOMepHO 3aT4
M6 PaHHUK 4 MM 7 HYTb KpecT-HakpecT
MpomeXyTouHbiit  Fig. 7/n03. 10 M10 BHYTpeHHUI WwecTur 40
Kopnyc Fig. 50/nos. 8 pPaHHUK 5 MM

BHyTpeHHWU wecTur
PaHHUK 8 MM
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MomeHT YKa3saHus
3aTAXKKHN
Hm %10 %

(ecnu He yKa3aHo

FonoBkKa BUHTa
Tun...

Puc./nos.
BuHT (rarka)

HAeTtanb

nHoe)

Cm. rnasy 10.2.1
«3aMeHa CKonb3s-
Lero TOpLeBoro

Pabouee koneco Fig. 7/no3. 15 Cn“eu,waanaﬂ Hapy>kHbl WwecTurpan 20 YNAOTHEHNS» Ha
ranka HUK 17 MM
cTp. 240.
FaeyHbIN KNtoY ons
Bana: 22 Mm
. Hapy>xHbit Wwecturpai- 3,5
LLuTok Fig. 7/no3. 18 M5 K MM
Ko>xyx BeHTUNSA- Fig. 7/nos. 1 CneunanbHbin  BHYTpeHHUI WecTur- 4+0.5
Topa BUHT PaHHWK 3 MM
ANeKTPOHHbIN Fig. 7/n03.22 M5 BHYTpeHHWI wecTunr- 4
moaynb PaHHUK &4 MM
Kpbiwka mogyna  Fig. 3 KpecToBbif Wwnmy, PZ2 0,8
Knemmbl ynpasne- _. Mas +0,1
s Fig. 14/nos. 1 3.5 % 0.6 Mu 0,5
MopgkntoyeHne
kabens 6e3 HcTpy-
. Mas MeHTa.
Cunosbie knemmbl  Fig. 14/n03. 3 SFZ1-0.6 X 3.5 mm 0,5 OTcoemHetne
kabens c NomMoLLbio
OTBEPTKM.
Hapy>KHbIVi WwecTurpax-
HVK 14 Mm M12x1,5 3ape3ep-
SR M12x1,5 Hapy>xHbIi wecturpan- 3 BMPOBaH 015 coean-
. M16x1,5 HUK 17 MM 8 HUTenbHOro Kkabens
KabenbHbIX BBO- Fig. 2 . .
on M20x1,5 Hapy>kHbIli WwecTurpan- 6 cepwiiHoro gude-
& M25x1,5 HUK 22 MM 11 peHumnanbHoro gaT-
BHeLIHWU wecTurpax- YrKa gasneHus
HVK 27 MM
Tabnuua 11: MOMEeHTbI 3aTSXKKN BUHTOB
10.2.2 3ameHa nBuraTenu/anBona YKA3AHMUE:

Onsa nny ¢ KapanoCTUMYnATOPOM MAarHUThbI, HaxogdaLwmeca BHYyTpU
ANEeKTpoaBuraTena, He NpPeacTaBnAaArOT HMKAKOWM 0NacHOCTK, NOKa
3neKTpoaBuUraTesib He OTKpbiBaeTcs U He BbIHUMaeTCcsa poTop.
3ameHa ,D.BVIFEITEJ'IH/I'IPMBO,U.EI MOXKeT 6bITb nposeneHa 6e3onacHo.

« Ina geMoHTa>ka 31eKTpoABUraTens BbINONHNTbL onepaumm 1-19, cm.
rnasy 10.2 «PaboTbl No Texobcny>kKmnBaHuo» Ha cTp. 240.

* YOanuTb BUHTHI (pmc. 7,103. 21) v cHATb 3M1eKTPOHHbIN MOJY b Bep-
TuKanbHo Beepx (puc. 7).

« Mepen NOBTOPHbLIM MOHTaXXOM 3/1EKTPOHHOTO MOAY NS Ha KOHTaK-
THYI0 MOBEPXHOCTb MEXAY 3NeKTPOHHbIM Moaynem (puc. 7, nos. 22)
1 anekTpogdBuraTenem (puc. 7, no3. 4) Nono>XKMTb HOBOE YNNOTHU-
TeflbHOEe KOJbLO.

+ JNeKTPOHHbIA MOGYJIb NPUXKATb [0 KOHTAKTa C HOBbIM 3/1EKTPOABU-
raTenem u 3akpenuTb BUHTamm (puc. 7, nos. 21).

YKA3AHUE:
3NeKTPOHHbIN MOAY b BO BPEMSI MOHTaa Heo6X0AMMO BOABUTL [0
ynopa.

» [1ns MOHTaX<a NnpuBoAa BbINONHUTL onepaumnmn 20-40, cm. rnasy 10.2
«PaboTbl no Texobcny>KMBaHWMIO» Ha cTp. 240.

OMACHO! OnacHo gns >Xu3Hu!
Mpu pa6boTe c aneKTpu4eckMmmu npubopamu cyLecTByeT yrposa
AN XKU3HU BCNeacTBue yaapa anekTpuyeckum Tokom. Mocne

A\
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AEMOHTaXKa 3JIeEKTPOHHOro Moaysifl Ha KOHTAaKTaxX afieKTpoaBura-
Tens MOXKeT NPUCYTCTBOBAaTb onacHOe Ans XKU3HU Hanpsa>XeHue.
npOBepMTb OTCYTCTBUE Hanps>XKeHUs U HaKpbiTb UK OTTOPOAUTD
CMe)XHble Haxoasuiueca non Hanps>keHueM AeTtanu.

33KprTb 3anopHbie apMaTypbl nepen U no3aau Hacoca.

YKA3AHWUE:

MoBbIWeHHbIN YpOBEHb LLyMa NOALIMMHMKA U BUOPaLMM yKa3bIBatOT
Ha M3HOC NOALMMHUKA. B 3TOM cnyyae NogLUMMHKK [OKeH bbiTb
3aMeHeH creumanvMcTamm TexHuyeckoro otaena Wilo.

OCTOPO>KHO! OnacHocTb TpaBMaTu3mal

Mpu OTKpbLITUKM 3NeKTpoABUraTensl NPOMCXOAUT pe3Koe yBenuye-
HUe MOLLHOCTM MarHMTHbIX NoMnei B HApY>KHOM HanpaeneHun. 3To
MOXKeT NPUBECTU K Cepbe3HbIM Nope3amM, 3alleMNIeHUSIM U yLIn-
6am.

He oTKpbiBaTb 3neKTpoaBuraTenb!

IleMOHTaXX M MOHTaXX (hNnaHLa 3NeKTpoaBUraTens v NOALMUNHNMKO-
BOrO WMTa B Lensx nposefieHns paboT no peMoHTY u Texobeny-
>KMBaHMIO NOpyYaTb TONbKO CNeLuManmMcTaM TeXHUYECKoro oTaena
Wilo!

YKA3AHUE:

Ona nuuy ¢ KapaonoCTumMynaTopomMm MarHuUTbl, Haxogdawmeca BHYyTpu
NeKTpoaBuraTena, He NpeacTaBnNaloT HWKAKOM 0NacHOCTW, NOKa
aneKTpoaBuratesib He OTKpbiBaeTCA U He BbIHUMaeTCca poTop.
3ameHa 3/1IEKTPOHHOTO MOOyNda MOXeT 6bITb nposefeHa 6e3onacHo.

OMACHO! OnacHo gns Xu3sHu!

Ecnu B cOCTOSIHMM NOKOS Hacoca NPUBECTU POTOP B ABMIXKEHUe 3a
KpblNbYyaTKy BEHTUNATOPA, Ha KOHTAKTax aneKTpoaBuraTens
MOXXeT BO3HUKHYTb ONacHOe KOHTaKTHOe HanpsiXXeHue.

3akpbITb 3anopHble apmaTypbl nepea U No3aaun Hacoca.

[na gemMoHTaXka aN1eKTPOHHOro MOy NS BbINOMHWTL onepaunn 1-7,
cM. rnasy 10.2 «PaboTbl Mo Texobcny>KmMBaHMO» Ha cTp. 240.
Yaanutb BUHTbI (pUc. 7, n03. 21) 1 CHATb 3NeKTPOHHBIN MOAY b C
aneKTpogBuraTens.

3aMeHUTb YyNNOTHUTENbHOE KOMbLO.

Cnepyrowun nopsagokK encTsmm (BoccTaHOBNEHME 3KCnnyaTaumoH-
HO rOTOBHOCTM Hacoca), Kak onucaHo B rnase 10.2 «PaboTbl Mo
Texobcny>)KMBaHWIo» Ha cTp. 240 B 06paTHOM NocnefoBaTeNnbHOCTU
(onepaumm 5-1).

YKA3AHUE:

JNeKTPOHHbIV MOAY b BO BpEMSl MOHTaXka Heo6xooMmo BAaBuUTb 0,0
ynopa.

YKA3AHUE:

Cobnopnatb Mepbl Mo BBOAY B 3kcnnyaTauuio (rnasa 9 «Beop B aKc-
nayaTtaumio» Ha cTp. 235).

[ins peMoHTaXka KpbIb4aTKM BEHTUNATOPA BbINOMHWTL OMNepaumn
1-7, cm. rnasy 10.2 «PaboTbl no Texobcny>xnBaHuio» Ha cTp. 240.

an nomMmoLw nogxoodawero UHCTpPYMEHTA CHATb KPblJIbY4aTKy BEHTU-
naTopa c anekTpoaBuraTens.

Mpy MOHTaXKe HOBOM KPblNbYaTKW COBNOAATh MOMOXKEHUe perynv-
POBOYHOrO KOJbLia B KaHaBKe CTynuLbI.

KpblﬂbHaTKy BEHTUNIATOPA NPpU MOHTa>Xe BOABJZIMBATb A0 yrnopa.
Ha>kmmaTb Tonbko B 06nacTtu CTynuubl.
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HeucnpaBHOCTH, NPUYMHBI
M ycTpaHeHue

MHpukauum HeMCHpaBHOCTeﬁ

O603Ha4YeHus

Pumpland.ru

Pyccknin

YcTpaHeHMe HeucnpaBHOCTEW crieflyeT Nopy4aTh TONIbKO KBanu-
¢numnposanHomy nepconany! CobniofaTh yKasaHusi N0 TeXHUKe
6e3onacHocTu B rnaBe 10 «TexHMyecKoe o6cny>XnsaHue» Ha
cTp. 238.

Ecnu HenonapKy ycTpaHUTb He yaaeTcs, cnenyeT o6paTuTbes B
CneuMannsMpoBaHHYIO PEMOHTHYIO OpraHM3aumIo Unu B 6auikain-
LIMMA CEPBUCHBIN LIEHTP UMY NPeaCcTaBUTENbCTBO.

HencnpaBHOCTH, MPUYMHBI M ycTpaHeHUe cM. B «CoobLLeHne 0 Hen-
cnpaeHocTw/Npeaynpexpaatoluee coobuieHmne» B rnase 11.3 «Ksu-
TMpOBaHMs oWwnbOK» Ha cTp. 252 n nocnegyrowmnx Tabnmuax. B
nepBowv KOJIOHKe Tabnuubl NnepevncneHbl HOMepa KO40B, KOTOpble
yKa3sbiBaoTca Ha XKK-gucnnee B cnyyae HeMCNpaBHOCTM.

YKA3SAHUE:
Mpu OTCYTCTBUM NPUHUHBI HEMCNPABHOCTW HEKOTOPbIE HEUCNpPaBHO-
CTW YCTPaHSAIOTCSA aBTOMaTUYECKM.

MoryT BO3HMKaTb cnegytoLme TUMbl oM60K pasHbIX MPUOPUTETOB
(1 = HM3KKiT NpropUTET; 6 = MaKCMManbHbIN NpUopuTeT):

A Bo3Hukna owmnbka; Hacoc cpa3y ocTaHaBnnM- 6
BaeTcs. OwnbKy He0o6Xo0aNMO KBUTUMPOBATb
Ha Hacoce.

B Bo3Hukna ownbKa; Hacoc cpasy ocTaHaBnn- 5

BaeTcs. [oka3aHMe cHeTYMKa yBEMYMBaETCS,
a 3Ha4yeHWe Tanmepa ymeHbLuaeTcs. Mocne 6-
ro NosiBIEHNs OLUMOKMN 3TO NPUBOAUT K OKOH-
YaTenbHoM ownbKe, KOTOPYLO Heo6Xx0[MMO
KBMTMPOBATb Ha Hacoce.

c Bo3Hukna owmnbka; Hacoc cpa3y ocTaHaBnmM- 4
Baetcs. Ecnv ownbka npucyTcTByeT > 5 MUH,
roKasaHue c4eT4MKa ysenmymeaetcs. Mocne
6-ro nosiBNeHns oLNOKK 3TO NPUBOANUT K
OKOHYaTesNIbHOM oLwmnbKe, KOTOpYH Heobxo-
AMMO KBUTUPOBATb Ha Hacoce. B NpoTvBHOM
crlyyae Hacoc cHoBa byaeT 3anyLleH aBToMa-

TUYECKMN.
D Kak Tvn owmnbku A, Ho Tun ownbkm A nmeet 3
6onee BbICOKWI MPUOPUTET, YEM TUM
owmnbkm D.
E ABapUMHBIA pexxum: NpeaynpexxgeHue ¢ 2

4YacTOTON BpaLLeHWs B aBapMINHOM pexxnme n
aKTMBUPOBAHHOM 0606LLIEHHON CUrHanM3a-
umen HencnpasHocTH (SSM)

F Mpepynpe>kaeHne — HAacoc NPoOJoIKaeT 1
pabotatb
MexaHuuyeckune HeucnpaBHOCTH
Hacoc He 3anyckaeTca unv pabotaet KabenbHble kneMmbl ocnabnu MpoBepwuTb BCe KabesbHble COefMHEHUS
c nepebosmu
MpepoxpaHnUTenn HencnpasHsbl MpoBepuTb NpeoXpaHUTEeNn, Hen-

CNpaBHble NPenoOXPaHUTENN 3aMEHUTb

Hacoc paboTaeT ¢ MOHW>KEHHOM
MOLLIHOCTbIO

3anopHbIN KNanaH ¢ HanopHoW cTo-  MefIeHHO OTKPbITb 3aMOPHbIA KnanaH
POHbI ApOCCENMPOBaH
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HeucnpaBHocTb
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MpuunHa

Bo3gyx Bo BcacbiBatoLLem Tpy6o-
nposofe

YcTpaHeHue

yCTpaHMTb HerepmMeTunyHble MecTa Ha
dpnaHuax, y0anunTtb BO3OYyX U3 Hacoca,
npv BUOUMbIX yTeYKax 3aMeHUTb CKOJb-
3dulee TopueBoe ynnoTHeHmne

Hacoc nsnuwHe WwymMmuT

Kasutauus BBMOY HEOOCTATOYHOro

[aBJieHnda Ha Bxoae

MoBbICUTH AaBMEHNE Ha BXOAE, YUNUTbI-
BaTb MMHUMarbHOe OaBfeHne Ha Bcacbl-
BatoLLLeM naTpybke; NpoBepuTb 1 Npu
Heob6X04UMOCTM OUUCTUTb 3aABUXKKY U
(hUNbTP Ha CTOPOHE BCaCbIBaHUS

nOBPE)K.D,EHVIe noaLnnHUKa anek-

TpooBuratens

Hacoc oTnpaBuTb Ha NpoBepKy U npu
Heo6X0AMMOCTM Ha PEMOHT B TEXHUYE-
ckuin otgen Wilo unu B cneunanusmpo-
BaHHYIO MacTepCcKyto

11.2 Ta6nuua ownbok

FpynnupoBs-
Ka

Owunbka

MpuumHa

YcTpaHeHue

- 0 HeT ownbku
Ownbkn EO04 TMoHukeHHoe Hanps- CeTb neperpy>keHa MpoBepuTb BHYTPEHHIOO c A
ycraHoBku/ >KeHne 3/1eKTPONPOBOAKY
cucTembl
EOO05 TepeHanpsxeHue Hanpsi>keHue cetu MpoBepuTb BHYTPEHHIOO Cc A
CIIMLLKOM BbICOKOE 3M1eKTPONpPOBOAKY
E006 Pabotaot gByx az  OtcyTcTBytowas dasa MpoBepUTb BHYTPEHHIOKO c A
311eKTPONPOBOAKY
E0O07 OcTtopoxxHo! leHepa- [loToK NpvBOAUT B ABU- [1poBepuUTb HAaCTpONKy, npo-  F F
TOPHbIN PeXXUM >KeHue pabouee koneco  BepuTb YHKLMOHMPOBaHMeE
(npoTekaHwe no Hacoca, BbipabaTbiBaeTCa yCTaHOBKM
HanpasneHuto 3NEKTPUYECKNI TOK BHumaHwue! MNpogonxuTens-
noToka) Has paboTa MOXKeT NpMBecTu
K NOBpe>KOeHNsIM 3N1eKTPOH-
HOro Mogyns
E009 OcTtopoxHo! TypbuH- [loTok npuBoAuT B ABU- [lpoBepuTb HAacTpoliky, npo-  F F
HbIl pexkum (MpoTe-  >keHue paboyee KOMECO  BEPUTb (PYHKLMOHMPOBaHME
KaHve npoTus Hacoca, BbipabaTbiBaeTCs YCTaHOBKM
HarMpaB/eHNs NOTOKA) 3MEKTPUHECKUIN TOK BHumanue! Mpogomxkutens-
Has paboTa MOXeT NpMBecTK
K MOBPEe>XOeHNAM 3NeKTPOH-
HOro Mopyns
Owunbkn E010 bnokuposkapabouyero Ban mexaHu4ecku Ecnu 6noknposka He bygeT A A
Hacoca Koneca 3a610KMpoBaH ycTpaHeHa Yepes 10 ¢, Hacoc
OTKIoYaeTcs
MpoBepuTtb cBO6OAY X042 Bana
CBA3aTbCs C TEXHUYECKUM
oTAenom
Ownbkn E020 TMeperpes 06MOTKM Meperpy3ka anekTpog-  JaTb aneKTpoaBuratento B A
anekTpoa- BUraTens OCThITb.
BUraTens MpoBepuTb HAaCTPOMKM

MpoBepuUTL/CKOPPEKTUPOBATL
pabouyto TouKy

BeHTUnAuns 3NeKTpon
BUraTesia orpaHn4eHa

Ob6ecneunTb cBO6OAHBIV MpK
TOK BO3AyXa
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Temnepatypa Boabl MoHW3MTbL TeMNepaTypy BOAbI
CIIVLLKOM BbICOKast
E021 Tleperpy3ka anek- Pabouas Touka 3anpe-  [poBepuUTh/CKOPPEKTUPOBaTh A
TpoasuraTens penamm paboyero nofis  pabouyto TOUKy
OT1noxeHuns B Hacoce CBA3aTbCA C TEXHUYECKUM
oTAenom
E023 KopoTkoe 3ambikaHne 3JnekTpoasuratenb nnn  CBA3aTbCsA C TEXHNUYECKUM A
1 3aMblKaHWe Ha 3/1eKTPOHHbIN MOAY b oTAenom
3eMno HeucnpaseH
E025 Owwunbka KoHTaKTa SNeKTPOHHbIN MOAY b CBA3aTbCa C TEXHUYECKUM A
KOHTaKTUPYeT C aneK- oTaenom
TpoAaBuraTenem
O6pbIB 06MOTKM dnekTpoasuratenb Hem- CBA3aTbCsA C TEXHUYECKUM
crnpaseH oTAenom
E026 3aluMTHbLIN KOHTaKT SnekTpoasuratenb Hem- CBA3aTbCA C TEXHUYECKUM A
obmoTKM unu PTC cnpaseH oTOenom
npepBsaHbl
OwnbkKu E030 [leperpes anekTpoH- [lpuTOK Bo3Ayxa K oxna- Ob6ecneunTb cBOOOAHBIN NpU- A
3NeKTpOH- HOro mopayns OUTENO 3NEeKTPOHHOTO  TOK BO3AyXa
Horo monyns MOAyNns orpaHuyeH
E031 Teperpes Hybrid/ MpeBbilleHa TeMnepa-  YNy4ylWTb BEHTUNSLMIO A
CMNOBOM HacTH Typa oKpy>KatoLuem nomeLLeHns
cpenbl
E032 TlloHwkeHHoe Hanps- KonebaHus Hanps>keHns [poBepuTb BHYTPEHHIOH D
>KeHMe NPOMEeXXYTo4Y- B IMEKTPOCeTH 3M1eKTPOMpPOBOLOKY
HOro KOHTYpa
E033 [lepeHanps>keHue KonebaHua Hanps>keHns  [poBepUTb BHYTPEHHIOO D
NMPOMEe>XKYTO4HOro B 3/1EKTPOCETH 3/1eKTPOMpPOBOLOKY
KOHTYpa
E035 DP/MP:opHaunTa>ke OpfHa M Ta Ke UAEHTU- BbInONHUTBL NOBTOpHOE E
naeHTUduKaums hMKaLMA MEETCA MHO-  Ha3HaueHWe 0CHOBHOTO M/Mnn
MMeeTCs MHOTo- rOKpaTHO pesepBHOro Hacoca (cm. Mnasa
KpaTHO 9.2 Ha cTp. 236)
OwnbkKu EO50 Tanmm-ayT cBa3n BMS  Ce43b cumHom obopsaHa [lpoeepuTb kabenbHoe coeqm- F
CBSI3n WNW NpeBbllLeHNEe Bpe-  HEeHWe C aBTOMaTU3NPOBaHHON
MeHU cucTeMon ynpasneHus 3pa-
O6pbiB Kabens Huem
EO51 Heponyctumas koM-  Pa3Hble Hacocbl CBA3aTbCa C TEXHUYECKUM F
6uHauuns DP/MP oTAenom
E052 Tamm-ayT cBsi3n Kabenb cBsa3u MP Heuc-  TNpoBepuTb kabenb 1 kabenb- E
COBOEHHOrO Hacoca/  mpaseH Hble CoeUHeHUs
MP
Own6bKu E070 BHyTpeHHss owmnbka  BHyTpeHHsAs owwmnbka CBA3aTbCA C TEXHUYECKUM A
3NeKTpo- cBazu (SPI) 3N1EKTPOHUKM oTAenom
HUKKN
E071 Owwubka ICNN3Y BHyTpeHHs5 owmnbka CBA3aTbCsa C TEXHUYECKUM A
3M1eKTPOHNKMN oTaenom
E072 Cwnosas yacTb/Mpeo- BHyTpeHHss owmbKa CBA3aTbCA C TEXHUYECKUM A
6pasoBaTtenb 3M1EKTPOHMNKM oTAenom
E073 HeponycTumbin BHyTpeHHs5 owmnbka CBA3aTbCA C TEXHUYECKNUM A
HOMep 3M1eKTPOHHOTO  3MIEKTPOHUKM oTaenom
mMoayns
EO75 HeucnpasHo pene BHyTpeHHss owmnbka CBA3aTbCA C TEXHUYECKUM A
3apsaKm 3M1eKTPOHNKMN oTAenom
MHCTpYKUMSi NOo MOHTaXy 1 akcnnyaTaumm Wilo-Stratos GIGA, Stratos GIGA B 249
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MpuumHa

YcTpaHeHue

Twun
ownbkKu

HV

E076 HeucnpaBeHBHyTpeH- BHyTpeHHss owwmnbka CBA3aTbCA C TEXHUYECKUM A A
HuinpeobpasoBaTenb 3MEKTPOHUKK oTaenom
TOKa
E077 Pabouee Hanps>keHve [duddepeHumanbHbiv MpoBepuTb NoAKOYeHMe A A
24 B ona puddepeH- OaTYMK OaBneHUs Henc- AuddepeHUManbHOro gat-
LManbHOro gatynka  MpaBeH WM Hempa- YrKa gaBneHns
paBneHuns He obecrne- BUNbHO NOOKIOYeH
YyeHo
E078 HeponycTumbin BHyTpeHHs5 oimnbka CBA3aTbCA C TEXHUYECKUM A A
HOMep 3M1eKTPOOBU-  3NTIEKTPOHUKM oTAenom
ratens
E096 He yctaHoBneH BHyTpeHHs5 owmnbka CBA3aTbCA C TEXHUYECKUM A A
NH(OPMaLMOHHBIN 3M1EKTPOHMKM oTAenom
6anT
E097 OtcyTcTByeT 6510K BHyTpeHHs5 owmnbka CBA3aTbCH C TEXHNYECKUM A A
AaHHbIX Flexpump 3NeKTPOHMKMN oTAenom
E098 bBnok gaHHbIx BHyTpeHHs5 owimnbka CBA3aTbCA C TEXHUYECKUM A A
Flexpump HefencTBU- 3NEKTPOHUKM oTAenom
TeneH
E110 Owwunbka cMHXpOHU3a- BHYTpeHHss owmnbka CBA3aTbCA € TEXHUYECKUM B A
LMW 3NeKTPOABUra-  3JIEKTPOHUKM oTAenom
Tens
E111 Tok neperpysku BHyTpeHHs5 owmnbka CBA3aTbCA C TEXHUYECKUM B A
3NeKTPOHMKMN oTAenom
E112 TMoBblweHHas yacToTa BHyTpeHHss owmnbka CBA3aTbCA C TEXHUYECKUM B A
BpaLLleHns 3NeKTPOHMKM oTAenom
E121 KopoTkoe 3amblkaHne BHyTpeHHSAs owmnbka CBA3aTbCA C TEXHUYECKUM A A
PTC anekTpogBura-  3neKTPOHWUKM oTAenom
Tens
E122 O6pbisa NTC cunosonn  BHyTpeHHss oimnbka CBA3aTbCA C TEXHNUHYECKUM A A
4acTu 3NeKTPOHMKMN oTAenom
E124 O6pbie NTC anek- BHyTpeHHs5 owumnbka CBA3aTbCA C TEXHUYECKUM A A
TPOHHOrO Moayns 3N1eKTPOHMKM oTAenom
Heponyctu- E099 Twun Hacocos Bbinu coeanHeHbl CBA3aTbCA C TEXHUYECKUM A A
Mast KoM6u- HacoCbl Pa3fINYHbIX oTAenom
HaTopuKa TMNoB
Owunbkn E119 Owwnbka TypbuHHOro [loTOK NpuBOAWT B ABU- [1pOBEpPUTb HAacCTpoOMKy, npo- A A
ycraHoBku/ pexkuma (MpoTekaHue >keHue pabodee KONECO  BEPUTb DYHKLMOHMPOBaHME
cucTembl NMPOTMB HampaBneHns Hacoca,BblpabaTbliBaeTcs YycTaHOBKWM BHUMaHMe! MNpo-

noToka)

BHEKTpVI"IECKVIﬁ TOK

OO0JDKNTENbHAsA pa60Ta B 3TOM
peXXume NnpnBoaunT K nospe-

XKOEHWUKO aneKTpoasuratens

Tabn. 12: Tabnuua owmnbok
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[ononHuTtenbHble NOSICHEHUS K Owwunbka E021:

kopam ownbok Owmbka «E021» yKkasblBaeT Ha To, UTo Hacocy TpebyeTcs 6onbLue

MOLLHOCTH, YeM [OMYyCTUMO. YTOObI 3MeKTPOABUIaTeNb MU 3NeK-
TPOHHbI MOAY b He MOJY4K HEBOCCTAHOBUMOE MOBPEXXAEHME,
NpYBOA, 3aLMLLAETCS U HACOC B Liensix 6€30MacHOCTM OTKoYaeTcs,
ecfin neperpyska npucyTcTyeT > 1 MUH.

OCHOBHbIMW MPUYMHAMM TAKOM OLLMOKM SBNSETCS TUM HACOCa MasbIX
pa3MepoB, Npexae BCero Ans BA3KMUX XXMAKOCTEN, UMK CIULLKOM
60nbLLOV 06 bEMHDBIN pacxofd B yCTaHOBKE.

Mpyn MHAMKALMKN [aHHOTO KOA,a OLNOKM B 3N1eKTPOHHOM Mopyne
owmnbKa oTCyTCTBYeT.

Ouwwubka E070; BO3MOXXHO B KOM6MHaLuum c owmnbkou E073:

Mpu AONOMNHNTENTbHOM MOAKITOYEHNUN B 3NIEKTPOHHOM MOAYIIe CUr-
HanbHbIX IMHWUN UMW NUHWIA yNpaBneHns scneactene SMC-so3gen-
cTBuI (BpeaHoe BO3AeNcTBME/MOMEXOYCTONUNBOCT) MOXKET BbITh
HapyLleHa BHYTPeHHSS CBS3b. 3TO MPUBOAUT K MHAMKALMMN OLLMOKM
«EQ70».

3TO MO>XHO MPOBEPUTb, OTCOEANHUB BCE YCTAHOBMNEHHbIE 3aKa34n-
KOM JIMHWM CBSI3U B 3/IEKTPOHHOM Mogyne. Ecnu ownbka 6onblue He
NOSIBNSETCA, TO BO3MOXKHO B TMHWUK(5X) CBA3M NPUCYTCTBYET BHELL -
HWU BO3MYLLIAIOLLMI CUTHAN, BbIXOAALWMNIA 332 PaMKUN AeNCTBUTENbHbIX
HOPMaTMBHbIX 3HaYeHWI. TONbKO NOCse YyCTPaHEHUSI UCTOYHUKA
rnomMex MoxkeT 6bITb BO30OHOBNEHA HOpMarbHas paboTa Hacoca.
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11.3 KeuTupoBaHus owmb60okK

O6wue cBepgeHust

B cnyyae BO3HMKHOBEHMS OLLIMOKM BMECTO CTPaHWLIbl COCTOSHUSA
oTobpaxkaeTcs cTpaHuua ownboK.

@\
IEI:!T 6000 ES.D.U.D;/
B maHHOM CNyyae MOXHO BbIMONHUTL HABUraLMIO CedyoLm obpa-

@ @ 30Mm (puc. 54):

£000 Ons nepexona B pe>XmmM MeHI0 HaXKaTb KPaCHYH0 KHOMKY.
1/1 S

(6q

" MwuraeT Homep MeHI0 <6.0.0.0>.

Bpau.l,eHmeM KpaCHOVI KHOMKM MOXXHO 06bl4HbIM COCcO60M BbINON-

Fig.54: HaBuzayus B criy4ae owubku HUTb HaBUTALIMIO B MEHIO.
Ha>kaTb KpacHYO KHOMKY.

O

Homep meHto0 <6.0.0.0> He muraerT.

Ha MHAMKauMmM eAMHULbI U3MEPEHMS YKa3bIBaeTCA TeKyLas YacToTa
BO3HMKHOBEHMS OWNBOK (X), @ TakKe MaKCMManbHO BO3MOXKHas!
4acToTa BO3HNKHOBEHMS owwnbku (y) B hopme «x/y».

[o Tex nop, NoOKa HEBO3MO>XXHO KBUTUPOBATb 0UJM6Ky, Ha)xaTue Kpa-
CHOW KHOMKM BbI3bIBaeT BO3BpPaT B PEXXUM MEHIO.

@ YKA3AHUE:
Tanm-ayT B 30 cekyHA NpnBOAUT K Nepexody Ha3af K cTpaHuue
COCTOSAHWSA UMK OLLNGOK.

@ YKA3AHUE:

Ka>kabin Homep owWnBKN umeeT CBOM COBCTBEHHBIN CHETHMK OLIN-
60K, KOTOpbIV MOOCUYNTBIBAET NOSIBNEHNE OLINOKM B TeHeHne
nocnegHux 24 u. NokasaHusa cveTymka cbpacbiBaloTCs nocne pyy-
HOro KBUTUPOBaHWMA, Yepe3 24 4 nocnie BKAOYEHUS CeTU UK NpU
NMOBTOPHOM BK/THOYEHUMU CETHU.

11.3.1 Twvn own6ku AunuD

Tun owmbkm A (puc. 55):
LWar/3a- Copepxanue

npoc npo-

rpammbl

1 .

YKa3biBaeTcs Ko owmnbku
SneKTpoaBuraTenb BbIKI.

[opuT KpacHbIN cBETOAMOLA

SSM akTuBupyeTcs

MokasaHue cyeTUMKa oMOOK yBENMYMBAETCA

> 1 MUHYTBI?

Owwnbka KBUTMpOBaHa?

KoHeL; pexxum perynmpoBaHus npoposkaeTcs

Oa

®@-PWN

HeTt
Fig.55: Tun owubku A, cxema
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Fig.56: Tun owubku D, cxema
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unu D

RESET

G- © O O

Pumpland.ru

Pycckun

Tun owm6bkm D (puc. 56):
LWar/3a- Conep>kaHue
npoc npo-

rpamMmbl

1 * YKasblBaeTcs Kof ownbKu
+ JneKkTpoaBuraTenb BbIKI.
« [opuT KpacHbI cBeTOAMOS,
+ SSM akTuBmMpyeTCs

+ Moka3aHune cyeTyMKa ownMbOK yBennymBaeTcsa

NMeeTca HOBas HEMCNPABHOCTb TUMA «A»?

> 1 MUHYTBI?

Owwnbka KBMTMpPOBaHa?

MMeeTcq HOBas HEMCNPABHOCTb TUMA «A»?

BeTBneHue K Tmny owmnbKkn «A»

KoHeLw; pexxvm perynimpoBaHuvs NpogoKaeTcs

[a

@@mﬂmu:ww

HeTt

Mpy BO3HUKHOBEHWM OLLIMEOK TuMa A nnu D BbINONHATL KBUTUPOBa-
HUWe cnegytomm obpasom (puc. 57):

[ins nepexofa B PeXXUM MEHIO HaXKaTb KPacHYHO KHOMKY.
MwuraeTt Homep MeHI0 <6.0.0.0>.

CHOBa Ha)kaTb KPACHYO KHOMKY.

Homep meHto <6.0.0.0> He muraeT.

OTobpa>kaeTcs oCTaBLUEECS BPEMS, MOCNE KOTOPOro MOXHO KBUTN-
poBaTb oWNOBKYy.

Mopo>kpaTth ocTaBLleecs Bpem4.

BpeMsi 0,0 KBUTMPOBaHWUS BPY4HYIO BCEraa cocTaBnseT Ans tmna
owmnbkm A n D 60 cekyHa.

CHOBa HaXKaTb KPACHYO KHOMKY.

Owwmbka KBUTUPOBAHa, 0To6pa>KaeTcs| CTpaHuua COCTOAHUSA.
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11.3.2 Twvn owm6ku B

254

Fig.58: Tun owubku B, cxema

MosiBneHne X <Y

=

B

6000
RESET

RESET

T
BlY e

Fig.59: KsumupoBaHue muna owubku B
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Tun owm6bkm B (puc. 58):
LWar/3a- CopepxaHue
npoc npo-

rpammbl

1 » YKa3blBaeTCsa Kog ownbkm
+ DnekTpoaBuraTenb BbIK/.
» FopuT KpacHbIV cBETOAMOL,

. nOKa3aHMeCHETHMKEOUJM6OKyBEHMHMBaeTCﬂ

CyeTumk ownbok > 57

+ SSM akTuBMpyeTcs

> 5 MuHyT?

> 5 MUHYT?

Owmnbka KBUTMpPOBaHa?

KoHeL; pe>kum perynvpoBaHuns NpofosKaeTcs

Ha

®@M\IO\U1-PWN

HeTt

Mpn BO3HMKHOBEHUM OLIMOOK TNa B 0Ns BbINOHEHWS KBUTMPOBA-
HWS gencTBoBaTh cnegyownm obpasom:

ins nepexofa B PeXXUM MEHIO HaXKaTb KPaCHYHO KHOMKY.

Mwuraet Homep MeHI0 <6.0.0.0>.

CHOBa HaXkaTb KPaCHYO KHOTKY.

Homep meHto <6.0.0.0> He muraeT.

Ha nHaukaumm eguHMLBI UI3MepeHns yKasbiBaeTcs TeKyLLas 4acToTa

BO3HWKHOBEHMS OLUMBOK (X), @ TakXKe MaKCUMasbHO BO3MOXKHas!
4aCcTOTa BO3HWUKHOBEHMs oLMEKY (y) B hopme «x/y».

Ecnu Tekyluas 4acToTa BOSHUKHOBEHUS OLUMOKM MEeHbLLE, HYEM MaK-
CMManbHas 4acToTa BO3HUKHOBEHNS ownbkm (puc. 59):

MoJoXmaTh BpeMsi [0 aBToMatuyeckoro copoca.

Ha nHamKaumy 3Ha4yeHuns yKasblBaeTCS OCTaBLUEECS BPEMS B CEKYH-
[ax 0o aBTomaTuyeckoro cbpoca owmbku.

Mo ncTeyeHnn BpemMeHU 0,0 aBTOMaTUYeckoro cobpoca owmbka KBm-
TUPYeTCS aBTOMAaTUYEeCKM M 0TODPa>kaeTcs CTPaHULLA COCTOSIHUS.

YKA3AHMWE:
Bpems aBTOMaTMUeCckoro c6poca MOXKHO HaCTPOUTbL B HOMEPE MEHIo
<5.6.3.0> (Bpems o1 10 ¢ go 300 c).

WILO SE 05/2015
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MosiBneHne X=Y

Ecnun TeKylasda 4acTtoTa BO3HUMKHOBEHUA oLmnbKu paBHa MakCcunManb-

@ HOM YacToTe BO3HMKHOBEHNS owmnbkm (prc. 60):
E00O reser o000 @ + MofoXAaTb OCTaBLUEECS BPEMS.
Bpems 0o KBUTUPOBaHMS BpY4Hyto Bcerga coctasnset 300 cekyHa.
@ Ha MHOMKaLMM 3HaYeHUsl YKa3bIBAETCS OCTABLUEECS BPEMS B CEKYH—
o [,aX 40 KBUTMPOBAHMS OLUMOKU BPYUHYHO.
FESET =~ « CHOBa HaXkaTb KPaCHyo KHOMKY.
" 300 & paciyo KHonky
6/6 S OwwnbKa KBUTMPOBaHa, 0TOBPaKaeTCs CTPaHULA COCTOSHMS.

Fig.60: KBumupoBa+Hue muna owubku B
x=v)

11.3.3 Twn ownbku C

Tun owwnbkm C (puc. 61):

War/3a- Copep>kaHue
npoc npo-

rpamMmbl

1 + YKa3bIBaeTcs Kod owmnbKu
+ JneKTpoaBWraTenb BbIKII.
+ TopuT KpacHbI cBeToAMOL,

BbinonHeH KpuTepuit oumbKun?

> 5 MUHYT?

+ MMoka3aHue cyeTUMKa oLMHOK yBenuynBaeTca

CyeTumk ownbok > 5?

+ SSM akTuBMpyeTCs

Ownbka KBUTMpPOBaHa?

KoHeL; peXKuM perynmpoBaHvs NpogonKaeTcs

Oa

@@mNO\WFWN

HeTt

Fig.61: Tun owubku C, cxema
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“|:“ 6000

Fig.62: KBumuposa+Hue muna owubku C

11.3.4 Tvun ownbkn Eumnu F

256

Fig.63: Tun owubku E, cxema

Pumpland.ru

&
&

MpY BO3HWKHOBEHMM OWMB0K TUNa C BbINOMHATL KBUTUPOBaHME
cnegytowmm obpasom (puc. 62):

ins nepexofa B peXKUM MEHIO HaXkaTb KPaCHYHO KHOMKY.

MwuraeTt Homep MeHI0 <6.0.0.0>.

CHOBa HaXkaTb KPACHYO KHOMKY.

Homep meHto <6.0.0.0> He muraeT.

Ha nHomKaumm 3Ha4eHns yKasblBaeTCs «- - -».

Ha nHaukaumm eguHMLBI UI3MepeHns yKasbiBaeTcs TeKyLlas 4acToTa

BO3HWKHOBEHMS OLMB0K (X), @ TakXKe MaKCUManbHO BO3MOXKHast
4acToTa BO3HWKHOBEHMS ownbKu (y) B hopme «x/y».

CooTtBeTcTBeHHO Yepe3 300 cekyHA TeKyLLas 4acToTa BO3HUKHOBe-
HUS OLIMOKM yBENNUYMBAETCS HA OOHY UNdPpY.

YKA3AHUE:
Mocne ycTpaHeHUs NpUYMHbBI BOSHUKHOBEHUS OLLMOKN KBUTUPOBa-
HWe NPOVCXOAMUT aBTOMATUYECKN.

Mopo>kpaTh ocTasLleecs Bpem4.
Ecnun TeKyLlad 4acToTbl BOSHUKHOBEHNA ownbkmn (X) paBHa MakKCcn-

MasnbHOM YaCTOTE BO3HUKHOBEHMS OLUMBKM (y), ee MOXKHO KBUTUPO-
BaTb BPYUHY!O.

CHoBa HaxkaTb KPaCHYH KHOMKY.

Owmnbka KBUTMPOBaHa, 0TOOparXkaeTcs CTPaHMLA COCTOSHUS.

Tun ownbkm E (puc. 63):

LWar/3a- Copep>kaHue
npoc npo-

rpamMmbl

1 + YKa3sblBaeTcs Ko OLN6Ku
+ Hacoc nepexofuT B aBapuiiHbIN pexxnma

+ Moka3aHue cyeTYMKa oIMBOK yBENU4YMBaeTCca

MaTpuua ownbok AC nam HV?

+ SSM akTuBmMpyeTcs

Owmnbka KBUTMpOBaHa?

MaTpwuua ownbok HV 1 > 30 MuHYT?

2
3
4
5 BbInonHeH KpUTepuit oumbKun?
6
7
8

+ SSM aKkTuBmpyeTca

9a KoHew; pexkum perynmpoeaHus (CoBoeHHbI Hacoc)
NPOJOMKAETCS

9b KoHeLw; pexkum perynupoeanus (0ToenbHbIi Hacoc)
npoponmkaeTcs

® na
@ HeTt
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Tun owmnbkm F (puc. 64):

+ YKa3blBaeTCcsa Kod oLnN6KKM

+ Moka3aHune cyeTYMKa oIMBOK yBeNn4mnBaeTcAa

BbINOMHEH KpUTEPU OLLIMOKIN?

Owwnbka KBMTMpPOBaHa?

KoHeL; peXxum perynmpoBaHus mpoposiKaeTcs

Oa

HeTt

@
®
@
&) @u-l.lrwNI-

0
S

Fig.64: Tun owubku F, cxema

Mpy BO3HUKHOBEHNM OLIMOOK TvNa E nnu F BLINONHATL KBUTMPOBa-
HUMe NOKa3aHHbIM HUXKe obpasom (puc. 65).

[ins nepexofa B peXKUM MEHI0 HaXKaTb KPAaCHYH KHOMKY.

Fig.65: Ksumuposa+ue muna owubku CHoBa HaXKaTb KPACHYIO KHOMKY.

@ Mwuraet Homep MeHt0 <6.0.0.0>.

EunuF
Owwnbka KBUTMPOBaHa, 0ToBparkaeTcs CTPaHMLA COCTOSHMS.
@ YKA3AHMUE:
Mocne ycTpaHeHMs NPUYMHbI BOSHUKHOBEHMS OLLMOKN KBUTMPOBA-
HUe NpoucxoanT aBToOMaTUYeCKH.
12 3anacHble 4acTu 3akas 3anyacTew oCyLLeCTBASETCS Yepe3 MeCTHYIO Creumnann3npo-

BaHHYIO MacTEpPCKYH M/Mnu TexHUYeckuii otaen komnanum Wilo.

IMpw 3aka3e 3anacHbIx YacTe HEOOXOOMMO yKa3aTb BCe faHHble,
copepxalLmecs Ha pupmMeHHoN Tabnuyke Hacoca u npusoga (pup-
MeHHYo Tabnmyky Hacoca cM. Ha puc. 11, nos. 1, upmeHHyto Tab-
NWYKY NPUBOZA CM. Ha pUC. 12,n03. 3). TeM caMbIM MOXKHO U36exaThb
JINLLIHUX BONPOCOB U HEMPaBWbHbIX 3aKa30B.

BHMMAHMUE! OnacHocTb HaHeceHUs MaTepuanbHoro yuiep6a!

A besynpeyHoe ¢yHKUMOHMPOBaHMeE Hacoca MOXKeT GbITb rapaHTU-
POBaHO TOMNMbKO B TOM Clly4ae, eCnv UCNONb3YIOTCA OPUTrMHanbHble
3an4yacTu.

Ucnonb3oBaTb TONbKO OpPUruHasnbHble 3an4acTu Wilo.

MpuBeaeHHas HMXKe Tabnuua npeaHasHavyeHa AnNa naeHTUdMUKa-
LIMU 3/1IEMEHTOB KOHCTPYKLUK.

Heo6xopumble gaHHbIe NpU 3aKa3e 3anyacTeun:

» Homepa 3anuacren

« O603HauyeHus 3an4yacTemn

« Bce paHHble Ha MpmeHHOIN Tabnuyke Hacoca U npuBofa

@ YKA3AHUE:

CnncoK OpUTMHanbHbIX 3aMacHbIX YacTeln: CM. LOKYMEHTALMIO Mo
3anyactam Wilo (www.wilo.ru). Homepa no3uumii Ha NoKOMMNoHeH-
THOM vepTexe (puc. 7) npeaHasHayeHbl 4N OPUEHTALMK 1 nepe-
YMCNEHNS KOMMOHEHTOB Hacoca (cM. nepedeHb «Tabn. 2:
PacrosioXeHne OCHOBHbIX KOMMOHEHTOB» Ha cTp. 199). JaHHbie
HOMepa No3uumMi HeMb3s UCNOMb30BaThb AN 3aKa3a 3anacHbIX Yac-
Ten.
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13
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3aBofcKue YCTAaHOBKU

1.0.0.0

3afaHHble 3HaYeHns

3aBofcCKMe yCTaHOBKM yKa3aHbl B cnegytoulent Tabn. 13.

+ PyuHon pe>kum ynpasneHus:

npubn. 60 % oT n,,,,. Hacoca
« Ap-c:

npubn. 50 % oT Hy,,. Hacoca
« Ap-v:

npun6bn. 50 % oT Hy,,. Hacoca

2.0.0.0 Cnocob perynvpoBaHus Ap-c aKTMBMpOBaH

3.0.0.0 Ap-Vv HaknoH MUHUMASbHOE 3HaYeHne

2.3.3.0 Hacoc ON

4.3.1.0 OcHoBHOWM Hacoc MA

5.1.1.0 Pe>xum paboTbl Pe>kiM paboTbl «OCHOBHO/
pe3epBHbIN»

5.1.3.2 CMeHa HacoCoB BHyTPeHHSs/ BHYTPEHHsS

BHeLLUHAS
5.1.3.3 WHTepBan cMeHbl HacocoB 24y
5.1.4.0 Hacoc pe6nokupoBaH/ pebnokuposaH
3abnokunpoBaH

5.1.5.0 SSM 0606LLeHHasa curHanusaumsa
HencnpaBHOCTH

5.1.6.0 SBM O606LeHHas curHanmsaumns
pabouero cocTosHUA

5.1.7.0 Extern off O606LieHHoe Extern off

5.3.2.0 Inl (gnana3oH 3HaueHun) 0-10 B akTnBMpoBaHoO

5.4.1.0 In2 aKTVB./Oe3aKTuB. OFF

5.4.2.0 In2 (onmana3oH 3HaveHnn) 0-10B

5.5.0.0 TapameTtpsbl PID cm. rnasy 9.4 «HacTpowika cno-
coba perynupoBaHus» Ha cTp. 237

5.6.1.0 HV/AC HV

5.6.2.0 YacToTa BpalleHus B aBa- npunbn. 60 % OT Ny, Hacoca

PUAHOM pe>kume paboTbl

5.6.3.0

Bpems aBTomaTn4eckoro
cbpoca

300c

5.7.1.0 Pacnono>xeHune XXK- HOuncnnen B nepBoHavanbHoe
gucnnes pacrnonoxeHwue
5.7.2.0 KoppeKTupoBKa 3Ha4YeHUs aKTUBMPOBAHA

naBneHusa

5.7.6.0 ®yHKuma SBM SBM: CurHanusaums paboyero
COCTOAAHMSA
5.8.1.1 KpaTkoBpeMeHHbI 3anyck  ON
HacoCOB aKTuWB./Oe3aKTuB.
5.8.1.2 WHTepBan KpaTKoBpeMeH- 24y
HOrO 3anycKa HacocoB
5.8.1.3 YactoTa BpalleHus npu Nynn.

KpaTKOBPEMEHHOM 3anycKe
HacocoB

Tabn. 13: 3aBockas ycTaHoBKa
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14 YTunusauumsa MpaBunbHas yTUNM3aumsa u Hagnexxallas BTopuyHas nepepaborka
OaHHOro M34enus No3sonaT n3bexkatb yuepba 4na okpy>KatoLlen
cpefbl ¥ 300pOBbA NMOAeEN.

MpaBunbHas yTUNn3aums npenycMaTpmuBaeT NosHbIN CIUB Nepeka-
YMBAEMOM XKMAKOCTU N OUUCTKY.

Heobx0AnMO 04MCTUTB arperaTt oT CMa3o4HOro MaTepumana u Bbinosn-
HUTb COPTMPOBKY LeTarel Hacoca no Matepuanam (metans, nna-
CTVK, 3NEKTPOHIKA).

1. YTunusaums gaHHOro U3Oenus, a TakXKe ero YacTen OoxKHa
OCYLLEeCTBNATLCSA C MPMBIIEYEHNEM rOCYAAPCTBEHHbIX UM YaCTHbIX
npeanpuaTUn No yTunmnsauuu.

2. [ononHuTenbHyo MHOPMALIMIO MO Hapnexxallen yTunmnsauum
MO>KHO MOMY4YNTb B FTOPOACKON afMUHUCTPaLmu, cny>xxbe yTunmusa-
LUnn unv B opraHmsauum, roe nsgenue 6110 npuobpeTeHo.

@ YKA3AHUE:

M3genvie Unu ero 4acTu He NOAJIEXAT YTUNM3aLMM BMeCTe € 6bITo-
BbIMM 0TX0Aamu! [lononHUTeNbHY0 MHHOPMaLMIO 0 BTOPUYHOM
UCMOJb30BAHMM CM. Ha caiTe
www.wilo-recycling.com

BO3MO>KHbI TEXHUYECKUE U3MeHeHuUs!
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D EG - Konformitatserkldarung

GB EC - Declaration of conformity

F Déclaration de conformité CE

(geméaB 2006/42/EG Anhang II,1A und 2004/108/EG Anhang 1V, 2,
according 2006/42/EC annex II,1A and 2004/108/EC annex 1V, 2,
conforme 2006/42/CE appendice II,1A et 2004/108/CE I'annexe 1V,2)

Hiermit erklaren wir, dass die Bauart der Baureihe :
Herewith, we declare that this pump type of the series:

Par le présent, nous déclarons que le type de pompes de la série:

(Die Seriennummer ist auf dem Typenschild des Produktes angegeben./

Stratos GIGA

The serial number is marked on the product site plate./ Le numéro de série est inscrit sur la plaque signalétique du produit.)

in der gelieferten Ausfiihrung folgenden einschlagigen Bestimmungen entspricht:
in its delivered state complies with the following relevant provisions:

est conforme aux dispositions suivantes dont il reléve:

EG-Maschinenrichtlinie
EC-Machinery directive
Directive CE relative aux machines

2006/42/EG

Die Schutzziele der Niederspannungsrichtlinie 2006/95/EG werden gemaB Anhang I, Nr. 1.5.1 der 2006/42/EG Maschinen-

richtlinie eingehalten.

The protection objectives of the low-voltage directive 2006/95/EC are realized according annex I, No. 1.5.1 of the EC-Machinery

directive 2006/42/EC.

Les objectifs de protection (sécurité) de la directive basse-tension 2006/95/CE sont respectés conformément a I'annexe I, n° 1. 5.

de la directive CE relatives aux machines 2006/42/CE.

Elektromagnetische Vertraglichkeit - Richtlinie
Electromagnetic compatibility - directive
Directive compatibilité électromagnétique

Richtlinie energieverbrauchsrelevanter Produkte
Energy-related products - directive
Directive des produits liés a I'énergie

nach den Okodesign - Anforderungen der Verordnung 547/2012 von Wasserpumpen,

2004/108/EG

2009/125/EG

This applies according to eco-design requirements of the regulation 547/2012 for water pumps,

suivant les exigences d’éco-conception du réglement 547/2012 pour les pompes a eau,

und entsprechender nationaler Gesetzgebung,

and with the relevant national legislation,
et aux législations nationales les transposant,

angewendete harmonisierte Normen, insbesondere:
as well as following harmonized standards:

ainsi qu‘aux normes (européennes) harmonisées suivantes:

Bevollmachtigter fir die Zusammenstellung der technischen Unterlagen ist:
Authorized representative for the completion of the technical documentation:
Personne autorisée a constituer le dossier technique est:

Dortmund, 15. Januar 2013
ppe e ool i

Holger Herchenhein
Group Quality Manager

Document: 2117829.1

EN 809+A1

EN 60034-1

EN 61800-5-1

EN 61800-3:2004

WILO SE

Division Pumps & Systems
PBU Pumps - Quality
NortkirchenstraBe 100
44263 Dortmund
Germany

wilo
WILO SE
NortkirchenstraBe 100

44263 Dortmund
Germany
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NL

EG-verklaring van overeenstemming

Hiermede verklaren wij dat dit aggregaat in de geleverde uitvoering voldoet aan de
volgende bepalingen:

EG-richtlijnen betreffende machines 2006/42/EG

De veiligheij van de ichtlijn worden overeenkomstig bijlage I,
nr. 1.5.1 van de machinerichtlijn 2006/42/EG aangehouden.

i ibiliteit 2004/108/EG
Richtlijn voor energieverbruiksrelevante producten 2009/125/EG

Conform de ecodesign-vereisten van de verordening 547/2012 voor waterpompen.

[gebruikte geharmoniseerde normen, in het bijzonder: zie vorige pagina

IT

Dichi di conformita CE

Con la presente si dichiara che i presenti prodotti sono conformi alle seguenti disposizioni e
direttive rilevanti:

Direttiva macchine 2006/42/EG

Gli obiettivi di protezione della direttiva macchine vengono rispettati secondo allegato I, n.
1.5.1 dalla direttiva macchine 2006/42/CE.

Compatibilita elettromagnetica 2004/108/EG
Direttiva relativa ai prodotti connessi all'energia 2009/125/CE

Ai sensi dei requisiti di progettazione ecocompatibile del regolamento 547/2012 per le
pompe per acqua.
norme armonizzate applicate, in particolare: vedi pagina precedente

ES

Declaracién de conformidad CE

Por la presente declaramos la conformidad del producto en su estado de suministro con las
disposiciones pertinentes siguientes:

Directiva sobre maquinas 2006/42/EG

Se cumplen los objetivos en materia de seguridad establecidos en la Directiva de Baja
tension segun lo especificado en el Anexo I, punto 1.5.1 de la Directiva de Maquinas
2006/42/CE.

Directiva sobre compatibilidad electromagnética 2004/108/EG

Directiva 2009/125/CE relativa a los productos relacionados con el consumo de energia

De conformidad con los requisitos relativos al ecodisefio del Reglamento 547/2012 para
bombas hidrdulicas.
normas armonizadas adoptadas, especialmente: véase pagina anterior

PT
Declaragdo de Conformidade CE
Pela presente, declaramos que esta unidade no seu estado original, estd conforme os
seguintes requisitos:
Directivas CEE relativas a maquinas 2006/42/EG
Os objectivos de protecgdo da directiva de baixa tensdo sdo cumpridos de acordo com o
anexo |, n? 1.5.1 da directiva de maquinas 2006/42/CE.
Compatibilidade electromagnética 2004/108/EG
Directiva relativa a criagdo de um quadro para definir os requisitos de concepgdo

égica dos produtos como de energia 2009/125/CE
Cumprem os requisitos de concepgdo ecolégica do Regulamento 547/2012 para as bombas
de dgua.
normas harmonizadas aplicadas, especialmente: ver pagina anterior

sV

CE- forsdkran

Harmed férklarar vi att denna maskin i levererat utforande motsvarar foljande tillimpliga
bestdmmelser:

EG-Maskindirektiv 2006/42/EG

Produkten uppfyller sikerhetsmalen i lagspdnningsdirektivet enligt

bilaga I, nr 1.5.1 i maskindirektiv 2006/42/EG.

EG ibilitet — riktlinje 2004/108/EG
Direktivet om energirelaterade produkter 2009/125/EG

Motsvarande ekodesignkraven i forordning 547/2012 fér vattenpumpar.

tillg iserade normer, i synnerhet: se foregdende sida

NO

EU-Overensstemmelseserklaring

Vi erklerer hermed at denne enheten i utfgrelse som levert er i overensstemmelse med
fglgende relevante bestemmelser:

EG-Maskindirektiv 2006/42/EG

Lavspenningsdirektivets vernemal overholdes i samsvar med

vedlegg I, nr. 1.5.1 i maskindirektivet 2006/42/EF.

EG-EMV-Elektromagnetisk kompatibilitet 2004/108/EG

Direktiv energirelaterte produkter 2009/125/EF

| samsvar med kravene til gkodesign i forordning 547/2012 for vannpumper.

anvendte harmoniserte standarder, sarlig: se forrige side

Fl
CE-standardinmukaisuusseloste
limoitamme téten, ettd tdmad laite vastaa seuraavia asiaankuuluvia maarayksia:

EU-konedirektiivit: 2006/42/EG
Pienjannitedirektiivin suojatavoitteita noudatetaan
konedirektiivin 2006/42/EY liitteen I, nro 1.5.1 mukaisesti.
Sihkémagneettinen soveltuvuus 2004/108/EG
giaan liittyvid koskeva direktiivi 2009/125/EY
Asetuksessa 547/2012 esitettyjd vesipumppujen ekologista suunnittelua koskevia
vaatimuksia vastaava.

kéytetyt yhteensovitetut standardit, erityisesti: katso edellinen sivu.

DA

EF-overensstemmelseserklaering

Vi erklaerer hermed, at denne enhed ved levering overholder fglgende relevante
bestemmelser:

EU-maskindirektiver 2006/42/EG

Lavspandingsdirektivets mal om beskyttelse overholdes i henhold til bilag I, nr. 1.5.1
maskindirektivet 2006/42/EF.

Elektromagnetisk kompatibilitet: 2004/108/EG

Direktiv 2009/125/EF om energirelaterede produkter

| overensstemmelse med kravene til miljgvenligt design i forordning 547/2012 for
vandpumper.

anvendte harmoniserede standarder, sarligt: se forrige side

HU
EK-megfeleldségi nyilatkozat
Ezennel kijelentjiik, hogy az berendezés megfelel az alabbi irdnyelveknek:

Gépek iranyelv: 2006/42/EK

A kisfesziiltségi iranyelv védelmi elSirasait a 2006/42/EK gépekre vonatkoz irdnyelv I.
figgelékének 1.5.1. sz. pontja szerint teljesiti.

Elektromagneses Osszeférhetdség iranyelv: 2004/108/EK

ter 6l 52616 irdnyelv: 2009/125/EK

A vwzszlvatlyukrol 52616 547/2012 rendelet kérnyezetbardt tervezésre vonatkozo
kévetelményeinek megfelelgen.
alkalmazott harmonizdlt szabvanyoknak, kiilénésen: lasd az el6z§ oldalt

CS

Prohlaseni o shodé ES

Prohladujeme timto, Ze tento agregat v dodaném provedeni odpovida nasledujicim
prislusnym ustanovenim:

Smérnice ES pro strojni zafizeni 2006/42/ES

Cile tykajici se bezpe&nosti stanovené ve smémici o elektrickych zafizenich nizkého napéti
jsou dodrzeny podle piilohy I, €. 1.5.1 smérnice o strojnich zafizenich 2006/42/€S.

Smérnice o elektromagnetické kompatibilité 2004/108/ES
Smérnice pro vyrobky spojené se spotfebou energie 2009/125/ES

Vyhovuje poZadavkiim na ekodesign dle nafizeni 547/2012 pro vodni Eerpadla.

pouZzité harmonizacni normy, zejména: viz predchozi strana

PL

Deklaracja Zgodnosci WE

Niniejszym deklarujemy z petng odpowiedzialnoscia, ze dostarczony wyréb jest zgodny z
nastepujacymi dokumentami:

dyrektywa maszynowa WE 2006/42/WE

Przestrzegane s3 cele ochrony dyrektywy niskonapigciowej zgodnie z zatacznikiem I, nr
1.5.1 dyrektywy maszynowej 2006/42/WE.

yrektywa dot. kompatybilnosci e} 2004/108/WE
Dyrekty dla pi 3 z energig 2009/125/WE.

w sprawie ekop
Spetniaja wymogi rozporzadzenia 547/2012 dotyczacego ekoprojektu dla pomp wodnych.

stosowanymi normami zharmonizowanymi, a w szczegdlnosci: patrz poprzednia strona

RU
[eknapauus o COOTBeTCTBUM EBpONeicKuM HopMam

HacToswmm oKYMEHTOM 3asBnsemM, 4TO AaHHbIN arperaT B ero o6beme nocTasku
COOTBETCTBYET ClIEAYIOLNM HOPMATUBHBIM AOKYMEHTaM:

AvpexTuebl EC B oTHOWeHWM MawmnH 2006/42/EG

TpeGoBaHusi N0 6e30NaCHOCTM, U3N0XKEHHbIE B AMPEKTUBE MO HU3KOBONLTHOMY
HanpsxeHuto, cobnofalTcs cornacHo Npunoxexuio |, N2 1.5.1 AnpekTuBbl B OTHOLLIEHUM
MatumH 2006/42/EG.

IneKTpoOMarHUTHas ycToituueocTb 2004/108/EG

[AvpekTusa o

i ¢ auepr 2009/125/EC
CooTBeTCTBYeT TPe6OBaHNAM K 3KOAM3aitHy Npeanucanns 547/2012 ans BoasHbIX
HaCcoCoB.

Mcnonb3yemble COrNacoBaHHble CTaHAAPTbI M HOPMbI, B YaCTHOCTY : CM. PeablayLLyio
CcTpanmLy

EL
AfAwon ouppdpewong g EE
ANA@VOUHE OTLTO TIPOIOV AUTO O AUTH] TNV KATACTAON TIapadoong LKavoToLel Tig
(akOAoUBEG Slatagelg :
06nyieg EK yia pnxavijpata 2006/42/EK
Ol anattroelg tpoataciag g 0dnyiag XapnArg taong tpolvtal CUPPWVa PE To
apdptnual, ap. 1.5.1 g 0dnyiag oxeTIka pe Ta pnxavipata 2006/42/EG.
HAthpopavvr]nKn oupBatotnta EK-2004/108/EK

i odnyia yua op e TNV evipyela TipoiovTa 2009/125/EK

ZUPQWVA E TIG ATALTAOELG OLKOAOYIKOU OXESLaoOU ToU Kavoviopou 547/2012 yia
udpavrhies.
Evappoviopéva Xpnotuoroloupeva pdtuna, Wiaitepa: BAETE ponyoUpevn oeAida

TR
CE Uygunluk Teyid Belgesi
Bu cihazin teslim edildigi sekliyle asagidaki standartlara uygun oldugunu teyid ederiz:

AB-Makina Standartlan 2006/42/EG
Alcak gerilim yénergesinin koruma hedefleri, 2006/42/AT makine y&nergesi Ek I, no. 1.5.1'e
uygundur.

Elektromanyetik Uyumluluk 2004/108/EG
Enerji ile ilgili iiriinlerin cevreye duyarh

2009/125/AT

Su pompalari ile ilgili 547/2012 Diizenlemesinde ekolojik tasanima iliskin gerekliliklere
uygun.
kismen kullanilan standartlar icin: bkz. bir 6nceki sayfa

RO

EC-Declaratie de conformitate

Prin prezenta declaram ca acest produs asa cum este livrat, corespunde cu urmatoarele
prevederi aplicabile:

Directiva CE pentru masini 2006/42/EG

Sunt respectate obiectivele de protectie din directiva privind joasa tensiune conform
Anexei |, Nr. 1.5.1 din directiva privind masinile 2006/42/CE.

i — directiva 2004/108/EG
Directivi privind produsele cu impact energetic 2009/125/CE

C ibili elect:

in conformitate cu parametrii ecologici cuprinsi in Ordonanta 547/2012 pentru pompe de
apa.
standarde armonizate aplicate, indeosebi: vezi pagina precedenta

ET

EU vastavusdeklaratsioon

Kéesolevaga téendame, et see toode vastab jargmistele asjakohastele direktiividele:
Masinadirektiiv 2006/42/E0

Madalpingedirektiivi kaitse-eesmargid on taidetud vastavalt masinate direktiivi 2006/42/E0
I lisa punktile 1.5.1.

Elektromagnetilise iihilduvuse direktiiv 2004/108/EU
Energiamajuga toodete direktiiv 2009/125/E0

Kooskdlas veepumpade miaruses 547/2012 sitestatud dkodisaini nduega.

kohaldatud harmoneeritud standardid, eriti: vt eelmist Ik

Lv

EC - atbilstibas deklara
Ar S0 més apliecinam, ka 3is izstraddjums atbilst sekojosiem noteikumiem:
Masinu direktiva 2006/42/EK

Zemsprieguma direktivas drosibas mérki tiek ievéroti atbilstosi Masinu direktivas
2006/42/EK

Pielikumam I, Nr. 1.5.1.

direktiva 2004/108/EK
Direktiva 2009/125/EK par ar enegiju saistitiem produktiem
Atbilstosi Regulas Nr. 547/2012 ekodizaina prasibam tidenssakniem.

pieméroti harmonizéti standarti, tai skait: skatit iepriek3gjo lappusi

LT

EB atitikties deklaracija

Siuo pazymima, kad $is gaminys atitinka $ias normas ir direktyvas:

Masiny direktyva 2006/42/EB

Laikomasi Zemos jtampos direktyvos keliamy saugos reikalavimy pagal Masiny direktyvos
2006/42/EB | priedo 1.5.1 punkta.

ini i irektyva 2004/108/EB
Su energija susijusiy produkty direktyva 2009/125/EB
Atitinka ekologinio projektavimo reikalavimus pagal Reglamentg 547/2012 dél vandens
siurbliy.
pritaikytus vieningus standartus, o bitent: Zr. ankstesniame puslapyje

SK

ES vyhlisenie o zhode

Tymto vyhlasujeme, Ze konstrukcie tejto kon3trukénej série v dodanom vyhotoveni
vyhovuji nasledujicim prisludnym ustanoveniam:

Stroje - smernica 2006/42/ES

Bezpe&nostné ciele smernice o nizkom napiti st dodrZiavané v zmysle prilohy |, €. 1.5.1
smernice o strojovych zariadeniach 2006/42/S.

Elektromagneticka zhoda - smernica 2004/108/ES

Smernica 2009/125/ES o energeticky vyznamnych vyrobkoch

V silade s poziadavkami na ekodizajn uvedenymi v nariadeni 547/2012 pre vodné Eerpad|d.

pouZivané harmonizované normy, najmé: pozri predchddzajlicu stranu

SL
- izjava o skladnosti
Izjavljamo, da dobavljene vrste izvedbe te serije ustrezajo sledecim zadevnim dolocilom:

Dlrektlva o strojih 2006/42/ES

irektive o nizkonapetostni opremi so v skladu s

prllogo I, 5t. 1.5.1 Direktive o strojih 2006/42/EG dosezeni.

Direktiva o elektromagnetni zdruljivosti 2004/108/ES

Direktiva 2009/125/EG za okoljsko primerno zasnovo izdelkov, povezanih z energijo

izpolnjujejo zahteve za okoljsko primerno zasnovo iz Uredbe 547/2012 za vodne &rpalke.

uporabljeni harmonizirani standardi, predvsem: glejte prej3njo stran

BG
EO-[leknapauvs 3a CboTBeTCTBUE
[leknapupame, Ye NPOAYKTBT OTFOBAPS Ha CEAHMUTE U3NCKBAHMS:

MawmnHa gupekTusa 2006/42/E0
LlenuTe 3a 3awmra Ha Ta 33 HUCKO Hanp €a CbCTaBEHWU CBrNacHO
Mpunosxenue |, N2 1.5.1 o1 IupekTisaTa 3a Mawmnnm 2006/42/EC.

ENeKTpOMarHMTHa CbMeCTUMOCT — AupeKTUBa 2004/108/E0
[upekTvBa 3a NPORYKTUTE, CBLP3aHM C eHepronoTpe6nenneto 2009/125/E0

CrNacHo M3NCKBaHWAT 3a eKOAM3aiiH Ha PernameHT 547/2012 3a BoaHM nomnu.

CTaHOapTW: BXK. NPeHaTa CTpaHnua

MT

i ta’ KE

B'dan il-mezz, niddikjaraw li I-prodotti tas-serje jissodisfaw id-dispozizzjonijiet relevanti li
gejjin:

Makkinarju - Direttiva 2006/42/KE

L-objettivi tas-sigurta tad-Direttiva dwar il-Vultagg Baxx huma konformi mal-
Anness |, Nru 1.5.1 tad-Direttiva dwar il-Makkinariu 2006/42/KE.

Kompatibbilta elettromanjetika - Direttiva 2004/108/KE

Linja Gwida 2009/125/KE dwar prodotti relatati mal-uzu tal-energija

b'mod partikolari: ara |-pagna ta' qabel

HR

EZ izjava o sukladnosti

Ovim izjavljujemo da vrste konstrukcije serije u isporucenoj izvedbi odgovaraju sljedecim
vazecim propisima:

EZ smjernica o strojevima 2006/42/EZ

Ciljevi zastite smjernice o niskom naponu ispunjeni su sukladno prilogu I, br. 1.5.1 smjernice
o strojevima 2006/42/EZ.

Elektromagnetna kompatibilnost - smjernica 2004/108/EZ

Smijernica za proi: T u pogledu potrosnje energije 2009/125/€Z
primijenjene harmonizirane norme, posebno: vidjeti prethodnu stranicu

SR

EZ izjava o uskladenosti

Ovim izjavljujemo da vrste konstrukcije serije u isporucenoj verziji odgovaraju sledec¢im
vazecim propisima:

EZ direktiva za masine 2006/42/EZ

Ciljevi zastite direktive za niski napon ispunjeni su u skladu sa prilogom I, br. 1.5.1 direktive
za masine 2006/42/E2.

ibil - direktiva 2004/108/EZ
Direktiva za pi T u pogledu potrosnje energije 2009/125/EZ

primenjeni harmonizovani standardi, a posebno: vidi prethodnu stranu
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Wilo - International (subsidiaries)

Argentina

WILO SALMSON

Argentina S.A.

C1295ABI Ciudad
Auténoma de Buenos Aires
T+541143615929
info@salmson.com.ar

Australia

WILO Australia Pty Limited
Murrarrie, Queensland,
4172

T+6173907 6900
chris.dayton@wilo.com.au

Austria

WILO Pumpen
Osterreich GmbH
2351 Wiener Neudorf
T +43 507 507-0
office@wilo.at

Azerbaijan

WILO Caspian LLC
1065 Baku
T+99412 5962372
info@wilo.az

Belarus

WILO Bel 1000
220035 Minsk
T+37517 3963446
wilo@wilo.by

Belgium

WILO NV/SA
1083 Ganshoren
T+3224823333
info@wilo.be

Bulgaria

WILO Bulgaria EOOD
1125 Sofia
T+35929701970
info@wilo.bg

Brazil

WILO Comercio e
Importacao Ltda

Jundiai - S&o Paulo - Brasil
13.213-105
T+55112923 9456
wilo@wilo-brasil.com.br

Canada

WILO Canada Inc.
Calgary, Alberta T2A 5L7
T+1403 2769456
info@wilo-canada.com

China

WILO China Ltd.
101300 Beijing
T+861058041888
wilobj@wilo.com.cn

Croatia

WILO Hrvatska d.o.o.
10430 Samobor
T+38513430914
wilo-hrvatska@wilo.hr

Cuba

WILO SE

Oficina Comercial

Edificio Simona Apto 105
Siboney. La Habana. Cuba
T+5352795135
T+5372722330
raul.rodriguez@wilo-cuba.com

Czech Republic
WILO CS, s.r.0.
25101 Cestlice
T+420234098711
info@wilo.cz

Denmark

WILO Danmark A/S
2690 Karlslunde

T +4570253312
wilo@wilo.dk

Estonia

WILO Eesti OU
12618 Tallinn
T+3726509780
info@wilo.ee

Finland

WILO Finland OY
02330 Espoo
T+358 207401540
wilo@wilo.fi

Pumpland.ru

France

Wilo Salmson France S.A.S.
53005 Laval Cedex

T+33 243595400
info@wilo.fr

Great Britain

WILO (U.K.) Ltd.
Burton Upon Trent
DE14 2WJ

T+44 1283523000
sales@wilo.co.uk

Greece

WILO Hellas SA
14569 Anixi (Attika)
T+302106248300
wilo.info@wilo.gr

Hungary

WILO Magyarorszag Kft
2045 Torokbalint
(Budapest)

T+36 23889500
wilo@wilo.hu

India

Mather and Platt Pumps
Ltd.

Pune 411019
T+912027442100
services@matherplatt.com

Indonesia

PT. WILO Pumps Indonesia
Jakarta Timur, 13950
T+62217247676
citrawilo@cbn.net.id

Ireland

WILO Ireland
Limerick
T+35361227566
sales@wilo.ie

Italy

WILO Italia s.r.l.
20068 Peschiera
Borromeo (Milano)
T+3925538351
wilo.italia@wilo.it

Further subsidiaries, representation and sales offices on www.wilo.com

Kazakhstan

WILO Central Asia
050002 Almaty
T+7727 2785961
info@wilo.kz

Korea

WILO Pumps Ltd.
618-220 Gangseo, Busan
T+82519508000
wilo@wilo.co.kr

Latvia

WILO Baltic SIA
1019Riga
T+3716714-5229
info@wilo.lv

Lebanon

WILO LEBANON SARL
Jdeideh 1202 2030
Lebanon
T+9611888910
info@wilo.com.lb

Lithuania

WILO Lietuva UAB
03202 Vilnius
T+37052136495
mail@wilo.It

Morocco

WILO Maroc SARL
20250 Casablanca
T+212(0)5226609 24
contact@wilo.ma

The Netherlands
WILO Nederland B.V.
1551 NA Westzaan
T+31889456000
info@wilo.nl

Norway

WILO Norge AS
0975 Oslo

T+47 22804570
wilo@wilo.no

Poland

WILO Polska Sp. z.0.0.
05-506 Lesznowola
T+48227026161
wilo@wilo.pl

Portugal
Bombas Wilo-Salmson

- Sistemas Hidraulicos Lda.

4050-040 Porto
T+351222080350
bombas@wilo.pt

Romania

WILO Romanias.r.l.
077040 Com. Chiajna
Jud. lifov
T+40213170164
wilo@wilo.ro

Russia

WILO Rus ooo
123592 Moscow
T+7 4957810690
wilo@wilo.ru

Saudi Arabia

WILO ME - Riyadh

Riyadh 11465

T+966 14624430
wshoula@wataniaind.com

Serbia and Montenegro
WILO Beograd d.o.o.
11000 Beograd
T+381112851278
office@wilo.rs

Slovakia

WILO CS s.r.0., org. Zlozka
83106 Bratislava
T+421233014511
info@wilo.sk

Slovenia

WILO Adriatic d.o.o.
1000 Ljubljana
T+38615838130
wilo.adriatic@wilo.si

South Africa
Salmson South Africa
2065 Sandton
T+27116082780
patrick.hulley@
salmson.co.za

Spain

WILO Ibérica S.A.

28806 Alcald de Henares
(Madrid)
T+34918797100
wilo.iberica@wilo.es

Sweden

WILO NORDIC AB
35033 Vixjo
T+46470727600
wilo@wilo.se

Switzerland

EMB Pumpen AG

4310 Rheinfelden
T+416183680-20
info@emb-pumpen.ch

Taiwan

WILO Taiwan CO., Ltd.
24159 New Taipei City
T+886229998676
nelson.wu@wilo.com.tw

Turkey

WILO Pompa Sistemleri
San.veTic.AS,.
34956 istanbul
T+90216 2509400
wilo@wilo.com.tr
Ukraina

WILO Ukraina t.o.w.
08130 Kiew
T+380443937384
wilo@wilo.ua

United Arab Emirates
WILO Middle East FZE
Jebel Ali Free Zone—South
PO Box 262720 Dubai
T+97148809177
info@wilo.ae

USA

WILO USALLC
Rosemont, IL 60018
T+18669456872
info@wilo-usa.com
Vietnam

WILO Vietnam Co Ltd.
Ho Chi Minh City, Vietnam
T +84 838109975
nkminh@wilo.vn
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