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Fig. 1: IF-Modul
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Fig. 6: IP-E/DP-E
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1 BBepgeHue

UHdopmaums 06 3ToM fOKyMeHTe

2 TexHuka 6e3onacHoCcTHU

21 0603HayeHUsi peKoMeHpaLui B
MHCTPYKLMU MO 3KCAAyaTauum

CumBonbl

CurHanbHble CNnoBa

o] b B

Pycckum

OpurvHan MHCTPYKLMMW MO MOHTaXy M 3KCNIyaTaLlmumM COCTaBreH Ha
HeMeLKOM si3blKe. Bce ocTanbHble S3bIKWM HACTOSILLLEN UHCTPYKLMK
ABNAIOTCS NePEBOAOM OPUrMHATNBHON UHCTPYKLMM.

MHCTPYKLMS MO MOHTa>Ky ¥ 3KCMyaTaunm SBNSeTCS HeOTbeMIEMOMN
4acTblo U3Aenuns, NO3TOMY ee BCeraa cfiefyeT XpaHUTb PAAOM

c usgenuem. ToyHoe cobntofeHne aHHON MHCTPYKLMK SIBNSieTCS
0653aTenbHbIM YCTOBMEM UCMOJIb30BAHNS YCTPOMCTBA MO Ha3Have-
HUIO 1 KOPPEKTHOro ynpasneHus ero paboton.

MHCprKLlVIﬂ N0 MOHTAaXy M 3KcnJlyaTaunn COOTBETCTBYET MO ENN
ninennd, a Tak>Xxe OCHOBHbIM MOJIOXKEHUAM U HOpMaM TEXHUKN be3-
onacHoCTH, ,D,EVICTByIOLLI,MM Ha MOMEHT CcOa4un B neyaTb.

CepTudmKaT coOTBETCTBUS AupekTnBam EC:

Konuma cemechKaTa COOTBETCTBMA OUPEKTUBAM EC aBnseTcq
YaCcTbiO HacTosILLEeN WMHCTPYKUUM NO MOHTAXKy U 3KCryaTaunu.

Mpv BHECEHUW TEXHUYECKNX UBMEHEHWI B YKa3aHHYto B cepTudum-
KaTe KOHCTPYKLMIo 63 cornacoBaHms C M3roToBUTENeM Uiu Npu
HecobNAeHNM COOep KaLLMXCS B MHCTPYKLUMU MO 3KCNyaTauum
yKasaHuii no TexHuke 6e3onacHoCTV NepcoHana npv paboTe c u3pe-
nuem cepTUdUKAT TepsSeT CBOIO CUITY.

JaHHas MHCTPYKLMS COAEPXKUT OCHOBOMONAratoLLme yKasaHus,
KOTOpble He06X0AMMO COBMIOAATL NPU MOHTAXE, IKCMyaTaLum

1 TEXHWUYECKOM 06CITy>KMBaHUM. KpoMe TOro, aHHast MHCTPYyKumst
HeobxoarMa MOHTaXKHMKAM A5 OCYLLECTBIEHNUS MOHTaXa 1 BBOAA
B IKCMyaTaLmio, a TakxKe 4519 cneymanuctos/nons3osarens.

Heobxoanmo He Tofbko cobnofaTh 0bLume TpeboBaHNA MO TEXHMKE

6e30MacHOCTK, NPMBEOEHHbIE B JAHHOM pa3fesie, Ho M crelunanbHble
TpeboBaHMa No TexHuke 6esonacHoOCTK.

06K CUMBON ONAaCHOCTHU

OnacHocTb nopa>keHus 31eKTpU4HeCKUM TOKOM

YKA3AHUE

OMACHO!
Ype3Bbl4aitHO onacHas cUTyauus.
Heco6nioneHve NnpuBOAUT K CMEPTU UK TAXKeNbIM TpaBMaM.

OCTOPOXXHO!

Monb3oBaTenb MoXeT NOAY4nTh (TAKenbie) TpaBMbI. «OcTO-
POXHO» YKa3biBaeT Ha BEPOSITHOCTb NonyUeHus (TaXkenbix) TpaBM
Npy Heco6MI0eHUMN yKa3aHusI.

BHUMAHME!

CyliecTByeT OnacHOCTb NoOBpeXxAaeHus usnenus/ycraHosku. MNpe-
pynpe>xaeHue «BHMMaHMe» OTHOCUTCS K BO3MOXKHbIM NoBpe-
JKAEHUAIM U3fenus npu Heco60AeHNN YKasaHUN.

YKA3AHUE:
MonesHoe YKa3aHue no ncnoJyib30BaHU Usgenus. OHo Takxe YKa-
3blBA€T HAa BO3MO>KHbl€ CJTOXKHOCTMU.
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Pycckum

2.2 KBanudukaumsa nepcoHana

2.3 OnacHocTy npu HecobniofeHUU
peKkoMeHAaumit No TeXHuKe
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2.4 BbinonHeHue paboT ¢ yueTom
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2.5 PekoMeHAauuu no TexHuke
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YKa3zaHus, pa3melLLieHHble HeMoCPeaCcTBEHHO HAa U3O.eNnK, Hanpumep,
CTperkKa HarnpasJieHWs BpaLleHus,

MapKMpOBKa COeANHEHUN,

upmeHHasa Tabnuuka,

npepynpexxaatoLime Hakemnku,

Heobxoammo obs3aTenbHO cobnoaaTh u noanep>Xmeatb B MNOSTHO-
CTbHO YUNTAEMOM COCTOAHUMN.

MepcoHan, BbIMOMHSIOLLMIA MOHTAX, YNPaBAeHVe U TEXHUYECKOoe
obcny>xvBaHUe, [OMKEH UMETb COOTBETCTBYIOLLYIO KBanuuKaLmio
Ans BbINonHeHWs paboT. Cchepbl 0OTBETCTBEHHOCTU, 06513aHHOCTU U
KOHTPO/Ib Hag, NepCoHanoM OOMKHbI ObiTb pernamMmeHTVPOBaHbI MOMb-
3oBaTenieM. Ecnu nepcoHan He obnafgaeT Heo6X0AVMbIMU 3HAHWSMM,
Heobxoaumo obecneunTb ero obyyeHne n UHCTpyKTax. Mpu Heobxoom-
MOCTM N0JIb30BaTeNb MOXKET MOPYUNTb 3TO U3rOTOBUTENIO U3AeNNs.

HecobntofeHune ykazaHui no TexHKe 6e30MacHOCTM MOXKET MPUBECTU K
TPAaBMUPOBAHMIO MIIOAEN, 3arPS3HEHUIO OKPY>KatoLLIei cpeabl 1 NoBpe-
XKOEHNIO U3aenus/yctaHoskun. HecobmogeHue ykazaHuii no TexHuke
6e30nacHOCTU BeLET K yTpaTe BCEX NPaB Ha BO3MeELL,eHNE YObITKOB.

HecobntogeHve npegnucaHnii no TexHmke 6€30MacHOCTN MOXET,
B YAaCTHOCTW, UMETb ClleQytoLLMe NOCeACTBUS:

MexXaHn4ecKne TpaBMbl NepCcoHana n nopakeHne aNeKTpn4ecKnm
TOKOM, MeXaHNYeCcKune n 6aKTepVIOJ'IOI'VILIeCKVIe BO30ENCTBUS;

3arpsi3HeHWe OKpy>KatoLLLel cpefbl NPU yTeYKax oOnacHbIX MaTepuanos;
MaTepuanbHbIn ywepb;
0TKa3 BaXkKHbIX YHKLMIA U30eNMs/yCTaHOBKM;

0TKa3 NpepnvcaHHbIX TEXHOMOTMUIA TEXHUYECKOro 06Cny>KnBaHUs
Y PEMOHTHbIX paboT.

HomkHbl cobnogaTbca yKa3aHna no TexHnke 6e30nacHoCcTH, npuse-
AeHHble B HACTOALLEeN MHCTPYKLMM MO MOHTAXY M 3KCNyaTauuu,
CyLLeCTBYOLLME HALMOHAMbHbIE MPeANMCcaHnsa No TexHuke 6esona-
CHOCTW, a Tak>Ke BO3MO>KHble paboune 1 3KcnnyaTaLMoHHble
WHCTPYKLMKN NONIb30BaTeNS.

Nunuam (BKJ'IK)Haﬂ JJ,eTeVI) C d)VI3VI"IeCKMMVI, CEHCOPHbIMU UK NCNXN-
HYEeCKMMU HapyLeHUAaAMU, a TakXXe nnuam, He obnaparoLmm gocTa-
TOYHbIMWN 3HE:lHVIFlMVI/OI'IbITOMY paspeweHo ncnoJib30BaTb AaHHoOE
YCTPOVICTBO NCKNKOYUTENBHO NOL KOHTPOJIEM UJTU HACTABNEHNEM
nnua, 0TBETCTBEHHOrO 3a 6e30MacHOCTb BbILLEYNMOMAHYTbIX NNL.

[eTn Lon>XHbl HAXO[MTHLCS NOL NPUCMOTPOM, YTOObI OHW He Urpanu
C YCTPOWMCTBOM.

Ecnu ropavme nnun xonogHble KOMMNOHEHTbI VI3,D,EJ'IVIFI/yCTaHOBKVI
ABNAKTCA NICTOYHUKOM OMNACHOCTU, TO HAa MeCTe 3KCnyaTaunm OHNU
OOJKHbI ObITh 3aLMLLEHBI OT KOHTaKTa.

3aLMTy OT KOHTaKTa C OBUXKYLUMMUCSA KOMMOHEHTamm (Hanp., Myd-
Tamu) 3anpeLlaeTcs CHUMaTh BO BPEMS 3KCMyaTaumum usgenus.

Heobxoanmo obecneunTb 0TBOA yTedek (Hanp., Yepes ynnoTHeHue
Basia) ONacHbIX NepekavnBaeMblX XXMLKOCTeN (Hanp., B3pbisoona-
CHbIX, A[,0BUTbIX, FOPAYNX) TaKUM 06pa3oMm, 4To6bl 3TO He CO3AaBano
0MacHOCTV A1 NepcoHana v okpy>katoLen cpebl. [JomKHbI cob110-
AaTbCS HaUMOHanbHble NPaBoBble NpeAnncaHmns.

3anpeLuaeTcs gep>xaTb B6NM3M U3[enns erkoBocniameHstowmecs
maTtepuansbl.

CneflyeT UCKNOYNUTb PUCK NOJTYHEHNA yAapa 3MeKTPUYECKUM TOKOM.
Heobxoammo cobntogatb MecTHble Mnn obLume npeanucaHns
[Hanpumep IEC, VDE 1 T. 4.] M yKazaHWs MeCTHbIX NpeanpusTuii
3HeprocHabxeHus.
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2.6 YKa3aHus no TexHuKe 6e3onacHocTH
npy NpoBefeHUU MOHTaXKa 1
TexHM4eckoro o6cny>kMBaHus

2.7 CaMoBOJIbHOE U3MEHEHUEe
KOHCTPYKLUMU U U3TOTOBNIEHNE
3anacHbIX YacTeun

2.8 HeponycTumblie cnoco6bl
aKcnnyaTauum

3 TpaHcnopTupoBKa u
NpoMeXXyTOYHOe XpaHeHue

31 Mepecbinka

MpoBepKa nocne TpaHCNOPTUPOBKM

XpaHeHue

3.2 TpaHcnopTupoBKa B Lensx
MOHTa)Ka/AeMoHTaXa

Pycckum

Monb3oBaTenb 0653aH obecne4ynTnb, 4TOObI BCE paboTbl MO MOHTaXKY
N TEXHUYECKOMY 06CNYy>KUBAHMIO BbIMOMHAINCD UMEOLMM AOMYCK
KBanMguLUMpPOBaHHbIM MePCOHANOM, KOTOPbIV OMXEH BHUMA-
TeNbHO U3YUYNTb MHCTPYKLMIO MO IKCMIyaTaumm.

PaboTbl pa3peLUeHo BbIMOTHATL TONbKO HA M34eNMn/yCcTaHoBKe,
HaxoAsweMcs/HaxoasaLweics B CoCTosHUM nokos. Heobxoanmo
o6s3aTenbHO cobntofaTh NoCnefoBaTebHOCTb AENCTBUI MO OCTa-
HOBKE WN30.eNusl/yCTaHOBKM, NPUBESEHHYHO B MHCTPYKLMM MO MOH~-
TaXky W 3KCMnyaTauuu.

Cpasy no 3aBepLueHnn paboT BCe NPeAOXpaHNTeNbHbIE U 3aLLUMTHbIe
YCTPOMCTBA [OMKHbI BbITh YCTAHOBMEHbI HA CBOM MecTa u/unu npu-
BefeHbl B AeicTBue.

CamMoBOJIbHOE N3MEHEHMNE KOHCTPYKUNWU N U3roTOBJIEHUE 3aMaCHbIX
yacTen HapywlaeTt 6e3onacHoCTb |/|3,D,eﬂMﬂ/I'IepCOHaﬂa M nuaeT Cunbl
npmneeneHHble U3roToBUTENEM YKa3aHUa No TEXHUKeE 6e3onacHocTu.

BHeceHWe U3MEHEeHU B KOHCTPYKLIMIO U3A,eNuns OMNyCKaeTCs TONbKO
MNPV COrNacoBaHMK c U3roTosuTenem. PDUpMeHHble 3anacHble HacTu 1
pa3peLleHHble U3roTOBUTENEM NPUHAANIEXKHOCTU FapaHTUpYLOT
HapexXHyto paboTy nsgenus. Mpu NCNoNb30BaHUM APYrMX 3aMacHbIX
4acTe U3roTOBUTENb HE HECET OTBETCTBEHHOCTU 3@ BO3MOXKHbIE
nocneacTeums.

Be3onacHocTb 3KcnnyaTaLuum NOCTaBIEHHOTO U3AeNNs rapaHTUpyeTCs
TOJIbKO NPV YCIIOBMM €70 UCMOMb30BaHWUS MO HA3HAYEHWIO B COOTBETCT-
BMW C TN1aBOM 4 OAHHOM MHCTPYKLMM MO MOHTAXY M 3KCnyaTauuu. Mpu
3KCMyaTaLum HU B KOEM CyYae He BbIXOAMTb 33 PaMKU NpefesbHbIX
3HaYEHMI, YKazaHHbIX B KaTanore/cneundukaumm.

Hacoc nocTasnsieTcs ¢ 3aBoga B KOpobKe UMK 3aKpenneHHbIM Ha
nogaoHe, C COOTBETCTBYHOLLEN 3aLMTON OT MbIAN 1 BNaru.

Mpv NoNy4YeHnn HeMefeHHO NMPOBEPUTH HACOC Ha BO3MOXKHbIE
noBpeXXOeHVs Npu TPaHCNOPTUPOBKe. B criyyae obHapy>xeHus
noBpeXXOEeHWI, NONYYEHHbIX MPY TPAHCMOPTUPOBKE, CieAyeT npea-
MPVHATb HE06X0AMUMble Mepbl, 06pPaTUBLUNCH K 3KCMEAUTOPY B Oro-
BOPEHHbIe CPOKM.

BnnoTb 0,0 yCTAaHOBKM HACOC A0MKEH XPAHUTLCS B CYXOM, 3aLLMLLLEH-
HOM OT Xxonofa mMecTe. [lpeoXpaHNTb HACOC OT MeXaHN4eCcKux
nospe>xaeHnn!

BHUMAHME! OnacHocTb NoBpe>XAeHUs Hacoca Npu HenpaBUIbHON
ynakoske!

Ecnu B panbHeilLeM OCyLLeCTBNSETCA NOBTOPHasA TPAaHCNOPTU-
poBKa Hacoca, ero ynakoska f10/1>KHa BbINOJIHATbCSA € y4yeToM 6e3-
OMNacHOCTM Hacoca Npy TpaHCNOPTUPOBKe.

[lns 3TOro cnepyeT UCMONb30BaTb OPUTMHANBHYIO YNaKOBKY MU
YNaKOBKY, 3KBMBaNleHTHY0 OPUTUHANBHOM.

OCTOPO>KHO! OnacHocTb TpaBMupoBaHus!
HenpaBunbHas TpaHCNOPTMPOBKa Hacoca MOXKeT CTaTb NPUUYMHON
TpaBMUpPOBaHUs nioge!
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Pycckum
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Puc. 8: TpaHcnopmupoBka 31eKkmpooBu-
2amens

4 MUcnonb3oBaHMe NO Ha3HAYeHUIO

Ha3sHaueHue

O6nacTtu npumeHeHUs

npOTMBOnOKa3aHMﬂ
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TpaHcnopTUPOBKY Hacoca cnefyeT NPOBOAUTL C NOMOLLbIO pa3pe-
LIEHHbIX FPy303aXBaTHbIX Npucnocobnexuii (Hanpumep, Tanen,
KpaHa u T.a.). Ux cnegyeT KpenuTb K hiaHLam Hacoca v npu Heo6-
XOAMMOCTM MO Hapy>KHOMY AuaMeTpy aneKkTpoasuratens (Heo6-
XOfIMMO NnpefoXpaHeHune OT COCKanb3biBaHUS!).

[ns nogbeMa KpaHOM Hacoc cnefyeT 06XBaTUTb NOAXOAALLMUM
peMHeM, KaK NoKa3aHO Ha PUCYHKe. YI0)KUTb HacocC B neTnu,
KoTopble 3aTAAHYTCA BBUAY cO6CTBEHHOro Beca Hacoca.
MpoywmHbl ANg TpaHCMOPTUPOBKM Ha 3NeKTpoaBUraTene cnyxar
TONbKO AJIsl 3aAaHUsi HanpaBneHus npy 3axeaTe rpysa (puc. 7).
MpoywmHbl ANg TPaHCNOPTUPOBKM Ha 3NeKTpoaBUraTene cnyxar
TONbKO ANS TPAaHCMOPTUPOBKU 3NEKTpoaBUraTens, TpaHCNopTU-
POBKa BCero Hacoca ¢ Mx NoMoLbIo Heponyctuma (puc. 8).

ONACHO! OnacHo ansi XXusHu!

Cam Hacoc U ero 4actu MoryT 6bITb oveHb TsKenbiMu. MapeHue
AeTanei MoXKeT NPUBECTU K NOpe3aM, 3aLleMNeHUsAM, ylunbam nunu
ynapam, BNioTb 10 CMepTeNbHOro ucxona.

Wcnonb3oBaTb TONbKO Nnoaxoasiine nofgbeMHble CpeacTsa u
¢ukcupoBaTb AeTanu, YTo6bl He AONYCTUTb UX NaAeHUs.
MNpe6biBaHMe Nop, BUCALLUM FPYy30M 3anpeLueHo.

Mpu xpaHeHnU ¥ TPaHCNOPTUPOBKeE, a TaKXKe nepep, BCEMU YCTaHO-

BOYHbIMM M NPOYMMMU MOHTa)KHbIMU paboTamm cnepyeT obecne-
4uTb 6esonacHoe Nono>KeHue U yCTOM4YMBOCTb Hacoca.

Hacocbl ¢ cyxvum potopom cepuu IP-E (fiMHelnHbIe oguHapHbie) u
DP-E (nuHeitHble ciBOEHHbIE) NpegHasHaueHbl ANs UCNOMNb30BaHNA
B 060pyL0BaHUN A5 30aHUN U COOPY>KEHWIA B Ka4eCTBE LIMPKys-
LIMOHHbIX HaCOCOB.

Hacocbl MOXXHO MCMONb30BaTb ANd

CNCTEeM HarpeBa BOObl U oTONNEHUSA,
KOHTYpOB oxJlaXkgaroLen 1 XonogHoM Boabl,
NPOMbIWNEHHbIX UMPKYJNTAUMOHHBIX CUCTEM,
CUCTEM UMPKYNALUNK TENNTOHOCUTENA.

Hacocbl npefHa3HaYeHbl UCKMIOUYMTENbHO 4K YCTAHOBKM W 3KCNITyaTa-
LM B 3aKPbITbIX NOMeELLEHUsIX. TUMUYHBIMU MeCTaMu A5 MOHTaxXa
SABNSOTCSA TEXHUYECKUE NMOMELLEHUS B 3AaHUSX C APYTUMMU MHXXEHep-
HbIMM YCTaHOBKaMU. HemocpencTBeHHasl yCTaHOBKa YCTPOMCTBA

B MNOMELLIEHUSX, NpeHa3Ha4eHHbIX ANS APYroro NCnonb30BaHWs
(>xmnbie n paboune nomeLenws), He NpegycMoTpeHa. He gonyckaeTcs:

Hapy)KHbIlh MOHTAXX 1 3KCnnyaTauna BHe nomeLleHnin

BHMMAHME! OnacHocTb MaTepuanbHoro yuep6a!
MpucyTcTByloWwMe B NepeKa4yMBaeMon XXMAKOCTU NOCTOPOHHUE
Bell,ecTBa MOryT noBpeauTb Hacoc. A6pasuBHble TBepable Npu-
mecu (Hanpumep, Necok) NOBLILWAIOT U3HOC Hacoca.

Hacocbl, He umetowme cepTudmukaTa B3pbiB06€30MacHOCTH, He
NpUrofHbl A UCNONb30BaHUSA BO B3PbIBOOMACHbIX 30HaX.

K ucnonb3oBaHUIO N0 Ha3HA4EHUIO OTHOCUTCA TaKXKe cobniofeHne
[AHHON UHCTPYKLMUMU.

Jio60oe ucnonb3oBaHue, Bbixoasiee 3a PaMKH yKa3aHHbIX Tpe60—
BaHWUM, CYUTAETCSA UCMOJNIb30OBAHUEM He MO Ha3HaYeHMIo.
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XapaKTepVICTVIKVI uninenusa

PacwmdpoBka HauMeHOBaHUs!

TexHu4yeckue XdpaKTepUcTuku

[nanasoH 4acToTbl BpaweHunsa

Pycckum

PaclwvdpoBka HaMEHOBaHNS COCTOUT M3 CeAyIOLLMX JTEMEHTOB:

IP Hacoc c hnaHueBbIM coeAUHEHNEM B KayecTBe
DP nuHenHoro (Inline) O MHApHOro Hacoca
Hacoc c hnaHueBbIM COeAMHEHNEM B KayecTBe
nuHenHoro casoerHoro (Doppel) Hacoca

-E C 3nekTpoHHbIM MogyneMm (Elektronikmodul) ans
3/1EKTPOHHOTO PerynMpoBaHns Y4acToTbl BpaLLeHus

40 HomuHanbHbI anameTp (DN) pnaHuesoro coe-
anHeHns [mm]

160 OnameTp pabouero koneca [Mm]

4 HoMuHanbHas MOLHOCTb 3nekTpoasuratens P,
[kBT]

2 Yuncno nontocoB anekTponBuraTens

XX BapuaHT: Hanpumep, R1 — 6e3 gud depeHumnans-

HOro gaTynkKa OoaBneHuna

750 - 2900 06/MuH

HomuHanbHbIn guameTp DN

32/40/50/65/80 mm

MpucoeaunHeHns K Tpybonposogam

®naHubl PN 16

EN 1092-2

JonycTvumas TemnepaTtypa nepekaimBaemon
>KUAKOCTU, MUH./MaKC.

OT1-20°Cpo +120°C

B 3aBucumocTn oT nepeka-
YMBAEMOW XKNOKOCTU

TemnepaTypa OKpy>KatoLLel cpeabl MUH./
MaKc.

OT0po+40°C

Bonee HW3KMe UMK BbICOKME
TeMrepaTypbl OKPy>KatoLLew
cpenbl Mo 3anpocy

TemnepaTypa xpaHeHns MyH./Makc.

OT1-20°Cpo +60°C

Makc. ponyctumoe paboyee gaBnexHue 10 6ap

Knacc nsonsunmn F

Knacc 3awmTbl IP 55

3NeKTPOMAarHUTHasi COBMECTUMOCTb

Co3paBaemble MOMEXM COrnacHo EN 61800-3 Kunnas 30Ha
lomexo3aLmnLLEHHOCTb COrfacHo EN 61800-3 [pombiLLneHHas 30Ha

YposeHb wyma®)

Lpa, 1m < 71 8B(A) | ref. 20 pPa

B 3aBucumocTu oT TMNa
Hacoca

D,OﬂyCTVIMbIe nepexkavnBaemble )KVI,D,KOCTVIZ)

Bopga cuctem otonneHums corn.
VDI 2035

XonopgHas n oxna)kgarowias Boga
Bopornukonesasi cmecb 0o 40 %
(mons rnukons)

MacnsiHbI/ TENNIOHOCUTENb

J:lpyrme nepexkavdnBaemble XXNOKOCTHU

CTaHpapTHOE UCNONHEHNe

CTaH,D.apTHO@ NCNoJiIHEHNE
CTaH,D.apTHOE NcnonHeHue

Tonbko AN creumanbHOro
NCNONHEHUS
Tonbko AN cneumanbHOro
NCNONHEHUS

3J'IeKTpOﬂ0,D,KJ'I roveHune

3~380B -5%/+10 %, 50/60 'y
3~400B =10 %, 50/60 T'y
3~440B =10 %, 50/60 'y

Moppep>kMBaemble TUMbI
cetu:
TN, TT

BHYTpEHHWUI 3NEKTPUHECKMI KOHTYP

PELV, ranbBaHn4eckoe pasfeneHune

MHCTpyKUMS No MOHTaXXy 1 akcnnyatauum Wilo-VeroLine-IP-E, VeroTwin-DP-E
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Pycckum

5.3

5.4

168

PerynvipoBaHue 4acToTbl BpaLLeHUs

BcTpoeHHbIN YacToTHbIN NpeobpasoBa-
Tenb

OTHOCUTENbHAs BNa>KHOCTb BO3ayXa
= NP1 Toxpys.cpepn = 30 °C
= 1 Towpys.cpens = 40 °C

< 90 %, 6e3 KoHOEeHcaunn
< 60 %, 6e3 KoHOeHcauun

) CpeJ:\Hee 3Ha4eHue ypoBHa LWyma Ha I'IpOCTpaHCTBeHHOI;I Ky6MHeCKOI7I m3mepMTean0|?| NOBEpPXHOCTH, paCI‘IOJ‘IO)KeHHOF! Ha pacCcToaHMN 1Mot noBepxHoO-

CTW Hacoca, cornacHo DIN EN ISO 3744,

2 JlononHuTenbHble CBeeHUs 0 [A0NYyCTUMbIX NepekavynBaeMbIX XXUOKOCTAX CM. B pa3fene «I'IepeKaquaeMble XKNOKOCTU» Ha cne,qyrou.teﬁ CTpaHuue.

Tabn. 1: TexHUYeckne xapakTepucTuKm

I'IepeKatMBaeMble XUOKOCTHU

KomnnekT noctaBKu

MpuHapne>xHocTH

ECAM UCnonb3yoTcsa BOQOMNMKONEBble cMec (Mnn nepekaynBaemsle
XKUOKOCTM C BA3KOCTbIO, OT/IMYHOM OT BA3KOCTM YUCTON BOAbI), TO
HeoOX0AVMO YUMTbIBATb NOBbILLEHHYIO NOTPebASieMYO MOLLHOCTb
Hacoca. MoryT ucnonb30BaTbCs TONbKO CMeCU C aHTUKOPPO3MOH-
HbIMWU MHIMBMTOpaMun. Heo6Xo0[MMO YeTKO NPULEPIKNBATHLCS COOT-
BETCTBYIOLLMX YKa3aHWUI n3rotosutens!

MepekaynBaemMast XXMOKOCTb He JOJKHA COOEep>XKaTb 0CaQ0YHbIX
OTNOXXEHWUN.

B cnyyae ncnonb3oBaHus Apyrux nepekadvBaeMblX XXUOKOCTeh Tpe-
6yeTcs paspeweHue Wilo.

Cmecu c cogep>kaHnem rnnkons > 10 % BNnAIOT Ha XapakTepUCTUKY
Ap-v 1 pacyeT pacxoga.

[ns ycTaHOBOK, HAXOAALWMNXCA HA COBPEMEHHOM TEXHNYECKOM
YpPOBHe, MpY HOPMasbHbIX YCNOBUAX PabOTbl yCTAaHOBKM MOXKHO
MCXOONTb U3 COBMECTUMOCTM CTaHAapTHOMO/TOPLIOBOrO yNNOTHE-
HMS C NepekaynBaeMon XXmMakKocTbo. Ocobble 06cToATENbLCTBA
(Hanp., TBepOble NpUMeCH, Macna UK arpecCuBHbIE MO OTHOLLEHWIO
Kk EPDM BeLlecTBa B nepekavymBaeMom >XMOKoCTH, BO3OYX B CMCTeMe
M T. N.) MOryT noTpe6oBaTh creumnanbHbIX YNAOTHEHNIA.

YKA3AHUE:

3HadeHune pacxofa, oTobpaxaemoe Ha gucnnee IR-moHnTopa/iR-
MOAYyNa UMK BbIBOAMMOE Ha CUCTEMY YNpaBneHnsa 3gaHnem, 3anpe-
LLLaeTCs UCNONb30BaTb A9 perynnpoBaHmns paboTbl Hacoca. 7o 3Ha-
YeHne OTpaXkaeT MULLb TEHOEHUMNIO U3MEHEHUS.

3HaveHne pacxofa BbIBOAMTCS He Ha BCeX TUMax HaCoCoB.
YKA3AHUE:

Ob6s3aTenbHo cobnogaTh ykasaHus B nacnopte 6esonacHocTn
nepekaynBaemon xxugkoctu!

« Hacoc IP-E/DP-E
* MIHCTpYKUMSA N0 MOHTAXKy M 3KCNnyaTaumm

anIHaD,J'Ie)KHOCTVI HEO6XO,D,VIMO 3aKa3blBaTb OTAENbHO. K HUM OTHO-
cAaTCA:

* 3 KOHCOMM C Kpene>XHbIM MaTepunanom A1 MOHTaXa Ha hyHOameHTe;

+ (bnaHueBble 3arayLLKK A8 Kopryca CABOEHHOro Hacoca;

* IR-MOHMTOP;

» IR-moaynb;

« IF-moaynb PLR ans coeanHenmns ¢ PLR/MHTepdelicHbIM npeobpaso-
BaTesiem;

» IF-moaynb LON gnsa coeguHeHus c cetbto LONWORKS;
 IF-moaynb BACnet;

« IF-mogynb Modbus;

« IF-mogynb CAN.

LeTanbHbI CMNCOK CM. B KaTasiore uBe OOKYyMeHTauuMu no 3an4actaMm.
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6 OnucaHue 1 pyHKUUMU

6.1 OnucaHue nsgenus

QyHKLIMOHaanbIe y3nbl

AneKTPOHHbIN MOAYNb

1 2 3 4 5
R/ —
e e | —7
— / RN

g\k¥ i -}
e A— ?:fi‘l‘\’:,é///
8/ \7 6

Puc. 9: 3nekmpoHHbIl MOOY1b

Pyccknin

YKA3AHWUE:
MopkntoveHune IF-moayne [ONyCcKaeTCs TONbKO NPW yCNOBUY, YTO
Hacoc HaxoauTcs B 06eCTOYEHHOM COCTOSIHUN.

OnucaHHble HAcOChl NPEACTaBAAOT cO60M 0OQHOCTYNEHYaTbIe H3-
KOHaNoPHbIe LEHTPOBEXHbIE HACOChI KOMMAKTHON KOHCTPYKLMM

C NO[COeAMHEHHBIM NPUBOLOM. HacoChl MOXHO MOHTMPOBATb Kak
HAacoCbl, BCTpauBaeMble B Tpy6ONpOBOL, HEMOCPEOCTBEHHO B [OCTa-
TOYHO 3aKpenieHHbIV TPy6ONPOBOL MW YCTaHABNMBATb HA LLOKOSTb-
HOE OCHOBaHWe.

KopnycHacoca cepuit IP-E n DP-E nmeeT BCTpanBaeMoe UCMOMHEHNE
(1), T. e. hnaHubl CO CTOPOHbI BCACLIBAHUS U C HAMOPHO CTOPOHbI
pacnonokeHbl Ha 0QHOM ocK. Bce Kopnyca Hacoca MMeKOT OMOpHbIe
HO>KKW. PeKOMeHOyeTCcs yCTaHOBKa Ha LIOKOJTIbHOe OCHOBAaHMe.

YKA3AHUE:

[1ns BCex TMNOB HAacoCcoB/pa3mMepoB KopnycoBs cepun DP-E nmeroTca
thnaHuesble 3arnywku (cm. rnasy 5.4 «MprHaaANe>KHOCTU» Ha

cTp. 168), obecrneunsaroLme 3aMeHy CbeMHOro 6J10Ka Takxxe Afis
Kopryca cABOeHHOro Hacoca. Takum obpa3om, Npu 3aMeHe CbeM-
Horo 6/10Ka NPUBOM MOXKET 0CTaBaTbCs B 3KCMNyaTaLun.

3neKTPOHHBIN MOAYMb PEryNIMPYeT YacTOTy BPaLLieHNs Hacoca no
3a[laHHOMY 3Ha4YeHUIo, yCTaHaBIMBaeMOMY B Npefenax AuanasoHa
perynupoBaHus.

anpaBaneCKaﬂ MOLLUHOCTb perynmpyeTca nocpencTtsomM nepenana
[aBneHust n 3agaHHoro cnocoba perynmpoBaHus.

OpHako npu Bcex cnocobax perynmpoBaHMs HACOC NOCTOSIHHO Nog-
CTpamnBaeTCs Nog U3MeHstoLLeecs 3Ha4YeHne TpebyeMon MOLLHOCTH
CUCTEMbI, XapaKTepHOe NpeXae Bcero Ans CNy4aeB UCNONb30BaHNUS
TepMOCTaTUYeCKUX BEHTUNEN UM CMecUTenen.

CyLLecTBeHHbIe MPenMYLLEeCTBa 3N1eKTPOHHOTO PerynnpoBaHus:
3KOHOMMS 3HEPTUM NPU OFHOBPEMEHHOM COKPALLLEHUM 3KCMnyaTa-
LIMOHHBIX PacxonoB;

He TpebytoTCs BbIXOAHbIE KNanaHbl cbpoca [aBnexHus;
YMEHbLLAETCS YPOBEHb LLIYMOB OT MPOTEKaHUS XXMOKOCTY;

Hacoc NoaCTpanBaETCs NoA U3MEHSIOLLMECS IKCMIYaTaLNOHHble
TpeboBaHma.

0603HaueHus (puc. 9):

Touka KpenneHns KpbILLKK
KpacHasa kHonka
MHpakpacHoe 0KHO
Knemmbl ynpasneHus
Oncnnen
MuvkponepekntovaTtenb
Cunoeble KnemMmbl (ceTeBsble)
WNuTepdeic ansa IF-mopyns

O NO UV WN K
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Pycckum

6.2 Cnoco6bl perynuposaHus

Hmax

Hs

Hrmin

Puc. 10: PecynuposaHue Ap-c

Hmax

Hs

Y2 Hg

Hmin

Puc. 11: PezynuposaHue Ap-v

N max

Hs

N min \

Puc. 12: PyyHol pexcum ynpasneHus

Q

170

HocTynHble cnocobbl perynnpoBaHus:

Ap-c:

JneKTPOHMKA NOCTOSAHHO NoAAep>KMBaeT nepenag AaBNeHns, co3pa-
BaeMblIi HACOCOM, BO BCEM [0NYCTUMOM AMana3oHe NoToKa Nepekayn-
BaeMOW XXMOKOCTM Ha HACTPOEHHOM 3aaHHOM 3Ha4YeHUW nepenaga
AasneHnin Hg A0 MaKCMManbHOM XapakTepuCcTUKK (pmc. 10).

Q pacxopq
H nepenan Oasnexns (MuH./makc.)
Hs = 3apaHHoe 3HayYeHue nepenana nasieHus

YKA3AHUE:

JlononHnTenbHyo MHOopMaLIMIO MO HAaCTPoKe cnocoba perynupo-
BaHWUSA 1 COOTBETCTBYIOLLMX NapamMeTpoB CM. B rnase 8 «Ynpasne-
Hue» Ha cTp. 186 1 rnase 9.4 «HacTporika cnocoba perynvpoBaHus»
Ha cTp. 204.

Ap-v:

JNeKTPOHMKA NUHENHO M3MEHSIeT 3a4aHHOe 3HaueHne nepenaaa
LaBNeHNs, NoaLep>KMBAEMOro HacoCOM, B Mpefesiax Mexmay Hano-
pom Hg 1 V2 Hq. 3aganHoe 3HaveHre nepenapa Aasnexnuns Hg noHu»Ka-
€TCA UMW NOBbLILIAETCA B COOTBETCTBUM € pacxogom (puc. 11).

Q pacxop,
H nepenag Oasnexns (MuH./makc.)
Hs = 3apaHHoe 3Ha4YeHue nepenana naBieHus

YKA3AHUE:

[ononHuTenbHyto nHopmMaumio No HacTponke cnocoba perynupo-
BaHWS M COOTBETCTBYIOLLMX MapameTPOB CM. B rfaBe 8 «Ynpasne-
HuMe» Ha cTp. 186 n rnase 9.4 «HacTpowka cnocoba perynmpoBaHums»
Ha cTp. 204.

YKA3AHUE:

[nsa ykasaHHbIx cnocobos perynuposaHusa Ap-c n Ap-v TpebyeTcs
AvddepeHUManbHbIA AaTuvK faBneHus, nepefatoLnin curHan
TeKyLLero 3Ha4eHns B 3NeKTPOHHbIA MOJY b.

YKA3AHUE:

[vana3oH gaenexuns guddepeHUManbHOro aT4ymka gasneHns 0on-
>KEeH COBMafaTh CO 3Ha4YeHMeM OaBfieHUs B 3NTEKTPOHHOM Moaye
(mento <4.1.1.0>).

Py4Hoii peXxum ynpaBneHus:

YacToTa BpalleHUst Hacoca MOXKET NOAAEP>XKMBATHCS HA MOCTOSHHOM
3HaYeHUM B Npeaenax Mexay Ny Y Nyakc (PUC. 12). Mpu BKtoYeHUM
pe>xxnma «PyyHoI pexxum ynpasneHusi» 0OTKIOHaTCs BCe OCTallb-
Hble cnocobbl perynMpoBaHus.

PID-perynuposaHmue:

ECnn HEBO3MOXXHO MPUMEHSATD BbllLeyKa3aHHble CTaHAapTHble CNo-
cobbl perynupoBaHus, Hanpumep, Npy NUCNoNb30BaHUM APYrnX faT-
YMKOB UMM eCN PacCcTOsHME 4,0 HAaCOCa CITMLLIKOM BEMUKO,

npuMeHsieTcs yHKLMSA NPONOPLMOHANbHO-NHTerpansHoro andde-
peHumansHoro ynpasneHus (Proportional-Integral-Differential, PID).

Bnaropaps BbirogHo BbI6paHHON KOMOMHALMM KOMMOHEHTOB pery-

NVPOBaHWS NONb30BaTeNb MOXKET [o06UTbCS BbICTPOro pearnpoBa-

HUS U YCTOMYMBOCTYM PErYIMPOBaHNs 6€3 NOCTOSIHHOTO OTKITOHEHWS!
OT 3a,aHHOr0 3Ha4YeHus.

BbixogHOM cnrHan BbIGpaHHOro 4aTymka MoXXeT NpUHATL ntoboe
NPOMEXXYTOUHOE 3HaueHue. [JoCTUTHYTOe TeKyLuee 3HadeHwne (cur-
Ha/ AaT4MKa) yKa3blBaeTCsA HA CTPAHULLE COCTOAHMS MEHIO B MPOLieH-
Tax (100 % = MakcMManbHbI gManasoH n3MepeHuns naTyumka).
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Pycckum

YKA3AHWUE:

@ YKa3aHHOe 3Ha4eHwe B NPOLeHTaX NKLLb KOCBEHHO COOTBETCTBYeET
aKTyanbHOMy Hanopy Hacoca(oB). Takum 06pa3oM, MaKCUMarbHbIi
Hanop MoXKeT ObITb JOCTUTHYT y>Ke Npu curHane gatymka < 100 %.
HononHutenbHyto MHOPMaLMIo MO HacTpoiike cnocoba perynmposa-
HWS 1 COOTBETCTBYIOLLMX NAapaMeTPOB CM. B rnase 8 «YnpasneHune» Ha
cTp. 186 nrnaee 9.4 «HacTpowika cnocoba perynupoBaHus» Ha cTp. 204.

6.3 ®YHKUMSA CABOEHHOIO Hacoca/ @ YKA3AHUE:
npuMeHeHue C pa3BeTBlEeHHbIMMY OnucaHHble HUXKE XapaKTepuCTUKM JOCTYMHbI B TOM Cly4ae, ecnu
Tpy6onposofamu MCMOSb3yeTCs BHYTPeHHUI nHTepderc MP (MP = Multi Pump).

+ PerynupoBaHue 060Mx HAaCOCOB MCXOAUT OT OCHOBHOTO Hacoca.

Mpv BO3HWKHOBEHWWN HEMCMPABHOCTM OQHOM0 HAacoca ApYrom Hacoc
paboTaeT No 3agaHHbIM NapaMeTpam perysimpoBaHns OCHOBHOMO
Hacoca. Mocne NoIHOro 0TKa3a OCHOBHOIO HAaCOCa pe3epBHbI Hacoc
paboTaeT c 4acTOTOM BpaLLeHNs aBapUIAHOTO peXxxmnma.
YacToTa BpaLLeH1s aBapUMHOTO peXxxnma HacTpamMBaeTCsl B MEHIO
<5.6.2.0> (cm. rnasy 6.3.3 Ha cTp. 174).
+ Ha gucnnee ocHoBHOro Hacoca oTobparkaeTcs COCTOSHME COBOEH-
Horo Hacoca. Ha gucnnee pe3epBHOro Hacoca oTobpaxaetcs «SL».
+ B npumepe Ha puc. 13 0CHOBHbIM HACOCOM SBSAETCS N1eBbIN NO
HanpaBneHMto NOToKa Hacoc. K gaHHOMY Hacocy noakrtoyaeTcs
ouddepeHUManbHbI 0aTYMK OABNEHUS.

Toukun n3mepenna AndtepeHLManbHOro aTHMKa AaBneHns OCHOB-
Puc. 13: Mpumep, nodkmioveHue dugpe- HOTO HAacoCa [OMKHbI HAXOANTLCA B COOTBETCTBYIOLLEM KOMMEKTOpe
peHyuanbHo20 damyuka dasneHus CO CTOPOHbI BCAChIBAHS U C HaNOPHOW CTOPOHbI [1BYXHACOCHOIA
ycTaHoekm (puc. 13).

InterFace-mopyns (IF-mogynb) Ans cBs3n Mexay HacoCaMu U CUCTEMOM YNpaBneHnsa 3pgaHnem Tpe-

6yeTcs IF-mMogy b (CM. NPUHALNEXHOCTH), BCTABNAEMbIN B OTCEK
¢ knemmamu (puc. 1).

+ CBA3b Me>XX/Ay OCHOBHbIM 1 pe3epBHbIM HaCOCaMU OCYLLLeCTBSETCS
uepes BHyTpeHHW nHTepdeiic (knemma: MP, puc. 23).

+ B coBoeHHbIx Hacocax IF-mogynem crnepyeT Bcerga ocHalaTh
TOJIbKO OCHOBHOW Hacoc.

* Y HacocoB B cMCTeMax C pa3BeTBeHHbIMW Tpy6onpoBopamu, B KOTO-
PbIX 371EKTPOHHbIE MOAYIN CBSA3aHbl APYT C APYIrOM Yepes BHYTPeH-
HUI nHTepdenc, IF-moaynb Toxke TpebyeTcs TONbKO A1 OCHOBHbIX

HacocoB.

PLR/MHTepdecHbIN IF-moaynb PLR IF-mooynb He
npeobpa3osaTtenb TpebyeTca

CeTb LONWORKS IF-mogynb LON IF-mooynb He
TpebyeTca

BACnet IF-monynb BACnet IF-mopynb He
TpebyeTca

Modbus IF-mopynb IF-mopynb He
Modbus TpebyeTcs

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

Tabn. 2: IF-mopynu
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Pycckum

6.3.1

6.3.2

172

Pe>xumbl paboTbl

Pexxum pa6oTbl «0CHOBHOM/pesep-
BHbIN»

Pe>Xxum coBmecTHoM pa6oTbl ABYX
Hacocos
H

Hmax

Hs

Hmin

Q

Puc. 14: Pezynuposaue Ap-c (pexcum
cosmecmHoli pabomei dByx HAcocos)

Hmax

Hs

Hmin

Q

Puc. 15: PezynuposaHue Ap-v (pexcum
cosmecmHoli pabomsi dByXx HAcocos)

CBOMCTBa B IBYXHAaCOCHOM peXxume
pa6oTbi

CmeHa pa6oTbl HacocoB

YKA3AHWE:

Mopsimok [encTBmi 1 NogapobHble NOSICHEHWS NO BBOQY B 3KCMyaTa-
LMo, @ Tak>Ke KoHdUrypaums IF-Mmofyns Ha Hacoce onvcaHbl B
MHCTPYKLMKM MO MOHTAXXY M 3KCNJyaTaummn npumensiemoro [F-mopyns.

KaXmblil 3 ABYX HAaCOCOB BblAaeT pacueTHYH MOLLHOCTb. pyroi
HaCcoC NpedyCMOTPeH Ha Cy4ait HencnpasHOCTY MK UCMOMb3yeTcs
nocre cMeHbl paboTbl HAaCOCOB. Bcerpa paboTaeT TONLKO OMH HACOC
(cm.punc. 10,111 12).

B omana3oHe 4acTUYHbIX HAarpy30K rMApaBAMYeCcKas MOLWHOCTb
BblOaeTCs CHa4yana ogHMM HAacoCoM. BTopoi Hacoc nogknoyaeTcs ¢
ontumum3aumert no KMpA, t.e. Torga, korga cymmapHas notpebnsemas
MOLLHOCTb P 060MX HAaCOCOB B iMana3oHe YaCTUYHbIX Harpy30K cTa-
HOBUTCS MeHbLUe noTpebnsemon MoLHocTK P; oaHoro Hacoca. B
TakoM cnyyae 06a Hacoca CMHXPOHHO PerynmMpyroTCcs B CTOPOHY yBe-
NMYeHUs 00 [OCTUXKEHUS MaKC. YaCTOTbl BPaLLeHns (p|/|c. 141 15).

B [IpyuHom pexxume ynpasnenus oba Hacoca Bcerga paboTatT CUH-
XPOHHO.

Pe>xnm coBmecTHOM paboTbl A4BYX HACOCOB BO3MOXXEH TONbKO
C ABYMS HACOCaMM OHOTO TUNa.
CpaBHu rnaBy 6.4 «JlononHUTeNbHble PYHKLUMU» Ha cTp. 175.

B ABYXHAaCOCHOM pe>XXKrMMe C MOCTOSAHHbIMW MHTepBanaMm NPpoOnUCXo-
OVT cMeHa paboTbl HacocoB (MepMOAMYHOCTb perynupyeTcs; 3aBog-
CKas yCTaHoBKa: 24 u).

CmeHa paboTbl HACOCOB MOXKET 6bITb MHULIMMPOBAHA CreAyOLLUM
obpasom:

BHYTPEHHE, C yNpaB/ieHeM 1o BpemeHu (MeHto <5.1.3.2> +
<5.1.3.35);

n3BHe (MeH0 <5.1.3.2>) Npy NOMOLLM NONOXKUTENBHOTO (hPOHTA
cUrHana Ha KoHTakTe «AUX>» (cm. puc. 23);

BpyUHyto (MeHto <5.1.3.1>).

PyyHast unu BHewHAS CMeHa paGOTbI HAaCOCOB BO3MO>XXHA He paHee,
Hewm 4Hepes 5 cekyHAa nocne nocnegHen CMeHbl.

AKTUBM3aLUMs BHELLHEN CMeHbl paboTbl HACOCOB O[HOBPEMEHHO
0,eaKTUBMPYET CMeHy paboTbl HACOCOB C BHYTPEHHUM yNpaBneHnem
Mo BPEMEHMW.
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Hacoc 1 Hacoc 2

Puc. 16: CmeHa pabombi HacocoB
XapaKTepucTUKU BXOO,0B U BbIXOA0B

CurHanusaums HemcnpasHocTh/
pabouero cocTosiHus

Pyccknin

CxemaTM4eckmn cMeHy paboTbl HACOCOB MOXKHO ONMCaTb CMeayOLMM
o6pasom (cm. Takxke puc. 16):

Hacoc 1 Bpawaetcs (uepHas AMHKA);

Hacoc 2 BKIHOYAETCS C MAHUMaTbHOM YacTOTOM BpaLLleHNs:, BCKope
[0CTMras 3afaHHoro 3HaveHus (cepas nuuus);

Hacoc 1 BbikntouaeTcs;

Hacoc 2 npoponkaet paﬁOTaTb 0o CJ'Ie,El,yIOLLLeM CMEHbI paﬁOTbI
HAaCoCOB.

YKA3AHUE:

B py4HOM pexxuMe ynpaBrieHns ciegyeT yUnUTbIBaTb HE3HAUUTENb-
Hoe yBenuyeHme pacxofa. CMeHa paboTbl HACOCOB 3aBUCUT OT Bpe-
MEeHM pa3roHa v ANUTCS, Kak NpaBuno, 2 CeKyHabl. B pexxume
perynnpoBaHus BO3MOXHbI HEKOTOpble KonebaHusi Haropa, Ho Hacoc
1 apanTupyeTcs K MeHSOLMMCS ycnoBrsiM. CMeHa paboTbl HacOCOB
3aBUCUT OT BPEMEHW Pa3roHa U ANNTCS, KaK NPaBuIo, 4 cekyHAabl.

Bxopn TekyLyero 3HaveHus Inl, Bxod 3agaHHOro 3HaveHus In2:

Ha OCHOBHOM Hacoce: BO34eNCcTBYeT Ha Becb arperar.

«Extern off»

NpW HacTpoiike Ha OCHOBHOM Hacoce (MeHo <5.1.7.0>): Bo3peicT-

BYeT B 3aBUCMMOCTW OT HAaCTPOMKM B MeHI0 <5.1.7.0> TOMbKO Ha
OCHOBHOW Hacoc NMMb0 Ha OCHOBHOW M pe3epBHbIN HAcoC;

NPV HacTPOIKe Ha pe3epBHOM HacoCe: BO3O,eNCTBYET TOMbKO Ha
pe3epBHbIN Hacoc.

ESM/SSM:

[ns ueHTpanbHOM NaHenn ynpasneHns MOXHO NOAKOYNTb 06006LLeH-
HYI0 CUTHaNM3aumio HemcnpasHoOCTH (SSM) K 0CHOBHOMY Hacocy.

Mpu 3TOM KOHTAKT MOXET 6bITb 3aHAT TOJIbKO Ha OCHOBHOM Hacoce.
MHpunkauus pencTeuTensHa Ans Bcero arperara.

Ha ocHoBHOM Hacoce (unu nocpeacTsom IR-monuTopa/IR-moayns)
MO>XHO 3anporpaMMMpoBaTh AaHHbIA CUTHAN B Ka4ecTBe pasfesb-
Hom (ESM) nnu 0606LeHHON cMrHanu3aumum HencrnpasHocTH (SSM):
MeHIo <5.1.5.0>.

Ans pa3pensbHOM CUrHaNM3aumm HeCnpaBHOCTU KOHTAKT [OJKEH
6bITb 3aHSAT Ha KaXKA,OM Hacoce.

EBM/SBM:

[nsa ueHTpanbHOM NaHenu ynpasneHnUs MOXXHO NOAKAUYNTL 060-
6LIEHHYI0 CUrHanM3auuio pabodero cocTosiHus (SBM) kK 0CHOBHOMY
Hacocy.

Mpu 3TOM KOHTaKT MO>XKeT ObITb 3aHAT TONbKO Ha OCHOBHOM Hacoce.
NHavkauus genicTBuTeNbHa ONs BCEro arperarta.

Ha ocHoBHOM Hacoce (unu nocpeacTsom IR-monuTopa/IR-moayns)
MO>KHO 3aMporpaMMmMpOBaThb AaHHbINA CUTHAN B KaYecTBe pasfenb-
Hom (EBM) unu 0606LieHHON CUrHan1M3aumm paboyero cocTosHNA
(SBM): meHt0 <5.1.6.0>.

®yHKumsa EBM/SBM — «[0TOBHOCTb», «JKenyaTaumns», «CeTb BK.»
— HacTpauBaeTcs B <5.7.6.0> Ha OCHOBHOM Hacoce.

YKA3AHUE:

«[OTOBHOCTb» O3Ha4YaeT:  Hacoc MoXeT paboTaTb, HEMCNPABHO-
CTEN HeT.

«3JKCnnyaTaums» o3HavaeT: 3nekTpoaBuraTens paboTtaer.

«CeTb BK/.» 03HavaeT: NMopaeTcs 3NeKTPONMTaHME.

[nsa paspenbHov curHanmsaumm o paboTe KOHTaKT JOSKeH 6biTb
3aHAT Ha Ka>K[A0M Hacoce.
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6.3.3 3kcnnyaTtauus npu npepbiBaHUK

174

BO3MOXXHOCTHU ynpaBneHus Ha
pesepBHOM Hacoce

CBA3U

XapaKTepuUCTUKK pe3epBHOro
Hacoca

Ha pe3epBHOM Hacoce HeBO3MOXXHO MPOBOANTL HACTPOMKM, 3a
ncknoveHmnem «Extern off» n «bnokmposka/ne6nokmposka
HacoCa».

YKA3AHUE:

Ecnv npm ncnonb3oBaHMmM COBOEHHOTO HaCOCa O[AMH W3 3NeKTPoaBU-
ratener obecTou4eH, BCTPOEHHas CMCTeMa yNpaBieHNs COBOEHHbIMM
Hacocamu He paboTaer.

B cny4ae npepbiBaHWs CBA3M MeXAY rONOBKaMU HaCOCOB B ABYXHa-
COCHOM pe>xknMe Ha 06omx gucnnesx oTobpaxkaetcs Kog, ownbkum
«E052». Ha npoTs»eHnn npepbiBaHms o6a Hacoca paboTatoT Kak
OMHApPHbIe HAcoChbl.

0O6a 31eKTPOHHbIX MOAYNS COO6LLAOT O HEMCMPABHOCTM NOCPenCT-
BOM KOHTakTa ESM/SSM.

Pe3sepBHbIii Hacoc paboTaeT B aBapMNHOM pesxume (pyuHOM pexxnm
yrnpaeneHus) C 4aCTOTOM BpaLLeHUst 411 aBapUIAHOTO PeXKMUMa, ycTa-
HOBITIEHHOW Ha OCHOBHOM Hacoce (cM. MeHto <5.6.2.0>). 3aBoackas
YCTaHOBKa YacTOTbl BpPaLLeHWs AN aBapuUIHOTo pe>xMMa cocTaBnseT
npumepHo 60 % OT MaKCMManbHOM 4acTOTbl BpaLLeHns Hacoca.
[ns 2-nonoCcHbIX HAacoCoB: N = 1850 06/MuH.

Mocne KBUTUPOBaHWA MHAMKaLMM 06 OLLMOKe Ha BpeMs NpepbiBaHKS
CBSA3M Ha Aucnnaesx o6omMx HaCoCoB NOABNAETCA MHAMKALMSA COCTOS -
HMS. Tem caMbiM 0fiHOBpeMeHHO cbpacbiBaeTcs KOHTaKT ESM/SSM.

Ha nucnnee pesepBHOro Hacoca 0TOGPaKaeTCsi MUTaLLMI CUMBOJT
> -
({0, — Hacoc paboTaeT B aBapuUHOM pexume).

(BbIBLUMI) OCHOBHOM HaCOC NPOQOMIXKAET BbINOMHSATL PErynmposa-
Hue. (BbIBLUMIT) pe3epBHbIN HAcOC CreayeT 3afaHHbIM XapakTepu-
CTVKaM 015 aBapuiHOro pexxMma. ABapuinHbIN PEXKMM MOXKHO
MOKWMHYTb TOMNbKO NYTEM BbI30Ba 3aBOJ,CKMX YCTAHOBOK, YCTPaHeHUs
npepbiBaHUS CBA3M UM BKIOHYEHUS U BbIKJTOYEHUS CETH.

YKA3AHWE:

Bo Bpems npepbiBaHus CBA3M (BbIBLUMIT) pe3epBHbI HACOC HE MOXKET
paboTaTb B pexxume perynimpoBanus, T.K. BuddepeHumanbHbli gaT-
YMK O,aBreHNs NOAKIOYEH K OCHOBHOMY Hacocy. Ecnu pesepBHbiii
Hacoc paboTaeT B aBapMMHOM peXXMMe, BbIMONHEHNE N3MEHEHWI Ha
3/1EKTPOHHOM MOAY e HEBO3MOXKHO.

Mocne ycTpaHeHWs NpepbiBaHUS CBA3M 06a Hacoca CHOBA NPUCTY-
natoT K PyHKLUMOHMPOBAHMIO B CTaHAAPTHOM [ABYXHAaCOCHOM pexxume
paboTbl, KaK 1 [0 HEUCMPABHOCTY.

Bbixon u3 aBapuﬁHoro pe>XumMma Ha pe3epBHOM Hacoce:

Bbl30B 3aBOACKMX YCTaHOBOK

Ecnv Bo BpeMs npepbiBaHus CBA3N BbiBoA (6bIBLLETD) pe3epBHOMO
Hacoca U3 aBapuitHOTO PeXXMMa OCYLLECTBASETCA NyTeM Bbl30Ba
3aBOL,CKMX YCTaHOBOK, TO MOC/E 3anycKa (6bIBLUMIT) pe3epBHbIi
Hacoc HauyMHaeT paboTy C 3aBOACKMMM YCTaHOBKaMM OQVNHAPHOTO
Hacoca. Mpu 3TVX ycTaHOBKax Hacoc paboTaeT B pexxume Ap-c ¢
HanopPOM NMPMMEPHO B ABa Pa3a HW>Ke MakCMManbHOro.

YKA3AHMUE:

Mpu OTCYTCTBUM cMrHana gaTumka (6biBLINIA) pe3epBHbIN Hacoc
paboTaeT c MaKCMManbHOM 4YacTOTOM BpaleHus. M36exatb 3Toro
nomoxkeT wnelidoBaHmne curiana auddepeHumnanbHOro AaT4mnKka
AasneHuns oT (6bIBLIEr0) 0OCHOBHOTO Hacoca. B 06bI4YHOM pexxume
paboTbl COBOEHHOTO HACOCa NOCTYNAOLLMIA HA PE3EPBHBIN HACOC
CUTHan [aTymka He UMeeT [eilcTBuA.

BbikntoHeHne/BKOUEHNE CeTH

Ecnv Bo BpeMms NpepbiBaHus cBA3u BbiBog (6biBLLero) pesepsHOro
HACOCa U3 aBapUIMHOTO PEXXMMa OCYLLECTBAAETCA NYTEM BbIKIIHOHe -
HWS 1 BKIIOYEHUS CETU, TO Mocne 3anycka (6biBLumil) pe3epBHbIii
HacoC HauMHaeT paboTy COrNacHo NOCNEeAHUM 3afaHHbIM XapaKTe-
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6.4

XapaKTepVICTMKVI OCHOBHOrO Hacoca

HononHuTtenbHble hyHKUUK

Bnokuposka unu ne6nokuposka
Hacoca

«Pump Kick» (KpaTKoBpeMeHHblii
3anycK Hacocos)

Pyccknin

pUCTMKaM 119 aBapUIHOTO PeXKmMma, NosyyYeHHbIM OT OCHOBHOTO
Hacoca (Hanp., py4Ho peXXmMMm yrpasrieHus ¢ 3agaHHoN 4acToToM
BpaLLeHus unu off).

Bbixof U3 aBapuitHOro pe>xMmMa Ha OCHOBHOM Hacoce:

BbI30B 3aBO[CKNX YCTAaHOBOK

Ecriv BO Bpems npepbiBaHus cBa3m Ha (6biBLIEM) OCHOBHOM Hacoce
BbINOJIHAETCS BbI30B 3aBOA,CKNX YCTAaHOBOK, TO MOCIE 3anycka OH
HaynHaeT paboTy € 3aBOACKMMM YCTaHOBKaMM OAMHAPHOrO Hacoca.
Mpu 3TMX ycTaHOBKax Hacoc paboTaeT B pexxnme Ap-c C HaNOpom
NMPUMepPHO B [,Ba pa3a HW>Ke MaKCMManbHOro.

BbiknoueHne/BKNOHeHNE CeTH

Ecnv Bo BpeMsi MpepbIBaHUS CBS3U MPOUCXOOUT BbIKIOHEHME

W BKNHOUEHMe 3neKTponuTaHus (6biBLIero) 0CHOBHOIO Hacoca,
To nocne 3anycka (6bIBLUMIA) OCHOBHOM HAacOC HauMHaeT paboTy
€ NoCNefHNUMU N3BECTHbIMM 3aAaHHbIMU XapaKTepucTUKamu n3
KOHUrypaumm coBOeHHOro Hacoca.

B MeHt0 <5.1.4.0> MO>XHO Aeb10KMpoBaTb HAacOC ANa 3KCnyaTaumm
nnu 3abnoknposaThb ero. 3abfIOKMPOBaHHBIA HACOC HeNb34 3any-
CTWUTb B 3KCMyaTaumnio [0 PYHHON OTMeHbI 6110KMPOBKMU.

HacTpoliky MO>KHO BbIMOSIHUTL HEMOCPeACTBEHHO Ha KaXKO,0M
Hacoce Uy NoCpeacTBOM MHPaKpaACcHOro HTepdelca.

HaHHas dyHKLMA [OCTYMHa TOMbKO A5 ABYXHACOCHOrO peXunma.

B cnyuae 6110KMPOBKM OAHOW 13 FOMOBOK Hacoca (0CHOBHOM 1nu
pe3epBHOI1) OHa BLIXOQUT U3 COCTOSIHMS FTOTOBHOCTU. B 3TOM COCTO-
SAHUN OLLMOKUN He CUrHaNM3MpYyoTCs U He oTobpaxkatoTcs. MNpu Bo3-
HWKHOBEHMW oLIN6KM B [,e6NOoKMpOBaHHOM Hacoce 6NTOKMPOBAHHbIN
HacoC He 3anyckaeTcs.

B 1o >xe Bpems, BbinonHseTcs «Pump Kick», ecnv ata pyHKumns aktm-
BupoBaHa. MHTepsan ons «Pump Kick» oTcuntbiBaeTcs ¢ MoMeHTa
610K1pOBKM Hacoca.

YKA3AHUE:

Mpv 6110KMPOBAHHOW rOSIOBKE HacoCa U aKTUBUPOBAaHHOM pexxnme

COBMECTHOM paboTbl ABYX HACOCOB HE FapaHTUPYETCS, YTO HYXKHAs
pabouas Touka 6ygeT [OCTUrHYTa NULLL C OAHOW FOJIOBKOI Hacoca.

«Pump Kick» (KpaTkoBpeMeHHbIM 3anyck Hacoca) BbINOHAETCS Cry-
CTS 3a,aHHOE BpeMsi NPOCTOS HAacoCa UMW ronoBKK Hacoca. MHTep-
Ba/l HACTPamMBaeTCs BPY4HYIO B MeHt0 <5.8.1.2> Hacoca B nanasoHe
0T 2 00 72 4acos, ¢ warom B 1 yac.

3aBOACKasa YCTaHOBKa: 24 u.

Mpw 3TOM NPUUMHA NPOCTOS HE UMEeT 3HauYeHus (pyUHoe BbIKIoYe-
Hue, Extern off, owmbka, BbINONHEHWE HACTPOEK, aBAPUIHBIV PEXXUM,
curHan BMS). [laHHas onepaums noBTOpsIeTCs BMOTb [0 YNpasnse-
MOrO BKMIOYEeHMS Hacoca.

dyHKumo «Pump Kick» Mo>xHO geakTMBMpoBaTh B MeHIo <5.8.1.1>.
B MOMEHT ynpaBnsieMoro BKNIOYEHNS HAacoca OTCHET BPEMEHN [0
cnepytoulero BkntoveHmnst «Pump Kick» npepbiBaeTcs.

MpopomxkuTtensHocTb «Pump Kick» coctaBnset 5 cekyHa. B aToT
nepuopn BpeMeHW anekTpoasuraTenb paboTaeT C HACTPOEHHOW
YacToTON BpaLleHus. YacToTa BpaLleHns HaCTPanBaeTCs B MEHIO
<5.8.1.3> B gnanasoHe OT MMHUManNbHOM A0 MaKCMMarnbHOM Jony-
CTUMOW 4aCTOTbI BpaLLLEHUs Hacoca.

3aBofCKas yCTaHOBKA: MUHMMarbHAs YacToTa BpaLLeHus.

Ecnu 8 cIBOEHHOM Hacoce 06e rofloBKy BbIKMOYeHb (Hanp., yepes
Extern off), To 06e BKntouatoTca Ha 5 cekyHA. B pexknme «OcHOBHOI/
pe3epBHbIN» dyHKUMS «Pump Kick» BbinonHseTcs B cnyyae, ecnv npo-
[OJKUTENBHOCTL CMeHbl PaboTbl HACOCOB cocTasnseT 6onee 24 yacos.

WHCTpyKUMs no MoHTaxy v akcnnyaTauum Wilo-VeroLine-IP-E, VeroTwin-DP-E 175



Pycckum

3awmTa oT neperpysku

XapaKTepucTUKM nocne BKAIOYEHUS

YacToTa BKNOYEeHU

176

A

YKA3AHWE:
B cny4ae BO3HWKHOBEHMS HENCNPABHOCTU Tak>Ke BbINOMHAETCA
nonbITKa BKNoYeHns «Pump Kick».

BpeMmsi, ocTaBLueecs o cnedytoLero BknodeHus «Pump Kick»,
MO>KHO Y3HaTb Ha Aucnnee B MeHto <4.2.4.0>. [laHHOe MeHI0 0TO-
6pa>kaeTcs TONbKO NPU OCTAHOBMIEHHOM 3f1eKTpoABuratene. B meHto
<4.2.6.0> MO>XKHO CUMTaTb KONMYECTBO BKITtoUeHU «Pump Kick».

Jobble owmnbkK, Bo3HMKaLWue Bo Bpems «Pump Kick» (3a ncknro-
ueHMeM NpeaynpeXxxaeHui), NPUBOASAT K OTKIOUEHMIO 3NeKTPOABN-
ratens. CooTBeTCTBYOLWMI KOL, OLLUMOKM BbIBOOMTCA Ha AUCTNEN.

YKA3AHUE:

«Pump Kick» cHu>xaeT puck 6nokmpoBaHms paboyero koneca B Kop-
nyce Hacoca. 3Ta PyHKUMs obecneyrBaeT BO3MOXXHOCTb (PYHKLMO-
HMPOBAHWA Hacoca nocsie AUTEeNbHOro NpocTos. MNpu OTKNIOYEHHON
yHKUMKN «Pump Kick» HageXHbI 3anycK Hacoca He MOXKeT BbITb
rapaHTMpPOBaH.

Hacocbl OCHaLLeHbl 3MIEKTPOHHbBIM YCTPOMCTBOM 3aLLUMUThI OT nepe-
rpy3KK, KOTOpOE OTKIIKOHYAeT HACOC B Cly4ae NeperpysKku.

[ns coxpaHeHWs 4aHHbIX MOGYNM OCHALLEHbl 3HEPTOHE3aBUCHIMbIM
3aMOMMHaOLLMM YCTPONCTBOM. [laHHbIE COXPaHSOTCS Npu noboi
MPOAOMKNTENBHOCTN NPEPbIBAHUS HaNpsiXKeHUs ceTu. Mpu nosiBne-
HUW HanNpsi>XeHUs HACOC NPOAOIIKAET CBOIO PaboTy CO 3HaYEHUSAMM,
3a0aHHbIMM [0 NMPepPbIBAHNS HANPSXKEHWS.

Mpun NepBoM BBOAE B 3KCNyaTaumio Hacoc paboTaeT ¢ 3aBOACKUMU
yCTaHOBKaMu.

« Ons uHaAMBMOYanbHOM HACTPOMKM M NepeyCcTaHOBKM Hacoca CyLlecT-
BYeT CEPBUCHOE MEHI0, CM. rnaBy 8 «YnpasneHue» Ha cTp. 186.

+ [Inf ycTpaHeHus HencnpaBHOCTeM CM. Takxe rnasy 11 «Heucnpas-
HOCTW, MPUYMHbI U cnocobbl ycTpaHeHns» Ha cTp. 210.

« ins nony4eHuns AONOMAHUTENbHOW MH(OPMaLIMK O 3aBOACKUX YCTa-
HOBKax CM. rnaesy 13 «3aBofckune ycTaHOBKM» Ha cTp. 220.

BHMMAHME! OnacHocTb MaTepuanbHoro yuep6a!
M3meHeHue HacTpoek audepeHUUanbHOro [aTynKa faBneHus
MO>KeT CTaTb MPUYUHON BOSHUKHOBEHUS c6oeB B paboTe! 3aBop-
CKUe YCTaHOBKM KOH(urypuposaHbl ans auddepeHuManbHOro
npaTuuka pnaenenus Wilo, Bxoasiuero B KOMMAeKT NOCTaBKU.
 Hactpoiiku: Bxop Inl = 0-10 B, KOppeKTUPOBKa 3HaYeHUs fasne-
Husa = ON
* Mpu ncnonb3oBaHuM BxoasLLEro B KOMNIEKT NocTaBku andge-
peHuuManbHoro AaTymka pasneHus Wilo naHHble HaCTpoMKK
AOMKHbI OCTaBaTbcs 6e3 u3meHeHui!

N3meHeHUs Tpe6yloTcs TONbKO NPU UCMNONb30BaHUU APYTUX And-
thepeHUManbHbIX AAaTYUKOB AABEHUS.

Mpw BbICOKOM TemMMepaType OKpy>KatoLLiei cpedbl TeN0Bas Harpyska
Ha 3NeKTPOHHbI MOAYIIb MOXKET BblTb YMEHbLUEHA NYTEM CHUXKEHNS
4acToTbl BKIoYUeHU (MeHo <4.1.2.05).

YKA3AHUE:

MepeknoveHne/BHeCEHNE U3MEHEHWNI BBINMOMHSATL TONbKO B COCTOSI-
HWM NOKOSA HAacoca (MONHOCTLIO OCTAHOBIIEHHbIN 3/1EKTPOABUIaTESNb).
N3MeHeHne 4acToTbl BKITHOYEHWI BO3MOXKHO Yepe3 MeHto, lwinHy CAN
nnu IR-moaynb.

CHUM>KEHMe 4acTOTbl BKOYEHUA NPUBOOMUT K YBENIMYEHUIO YPOBHS
LLIYMOB.
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BapuaHThbI

MOHTaX "
aneKTponoakmnoyeHne

TexHuka 6e3onacHocTn

A

Pycckum

Ecnv B MeHIO Hacoca OTCYTCTBYeT NYHKT <5.7.2.0> «KoppekTnpoBska
3HaYeHUa OaBNEHNSA», 3HAUNT pedb naeT 06 MCMOMHEHNN Hacoca,
B KOTOPOM HedOCTYMHbI cregytoLime dyHKLMm:

KOpPPEKTUPOBKa 3HaueHNs AaBneHns (MeHio <5.7.2.0>);

noaKoYeHne N oTKIYeHue ¢ onTummnsaumert no KM onsa cosoeH-
HOro Hacoca;

MHOMKALMS MPOrHO3MPYeMOro pacxofa.

OMACHO! OnacHo ans >X1U3Hu!
MoHTaX U aneKTponoaknioveHue, BbINONMHEHHble HeHapnexa-
MM o6pa3om, MOTYT CO3AaTb YIPO3y >XKU3HMU.

Mopy4aTb BbINONIHEHUE 31eKTPONOAKIIOHEHUS TONBKO KBanudpu-
LIMPOBaHHbIM 3M1eKTPUKaM C COOTBETCTBYIOLLMM pa3peLueHuem
M B COOTBETCTBUM C A€ACTBYIOLMMYU NpeAnUcaHuaMm!

CTPOTO cnenoBaTb NpaBUilaM TeXHUKU 6e3onacHocTu!

OMNACHO! OnacHo ans >XusHu!

OTCyTCTBME CMOHTUPOBAHHbIX 3aLUTHBIX YCTPOUCTB 3NEKTPOH-
HOTO MOLYNSA U 3aLMUTHLIX YCTPONCTB B 06nacTu My Tbi/snek-
TpoABuUraTens MOXKeT NPUBECTU K NONY4eHUIO ONACHbIX AN
>KU3HU TPaBM BCnefAcCTBMe yaapa TOKOM UM KOHTaKTa C Bpalyaio-
WMMUCS aeTansimu.

Mepen BBOOQ,OM B 3KCMJlyaTalUMIO A,eMOHTUPOBaHHbIE 3alLUTHbIe
ycTpoicTBa (Hanpumep, KpbILKa MOAYNA MU KOXYXU MY (Tb1)
AOJKHbI 6bITh CMOHTMPOBaHbI CHOBa!

BHMMAHME! OnacHocTb MaTepuanbHoro yuep6a!
OnacHOCTb MaTepuanbHOro yuiep6a npu oTCyTCTBUM 3NEKTPOH-
Horo mopyns!

HopmanbHas akcnnyaTaums Hacoca fonyckaeTcsl TOfIbKO Npu
CMOHTUPOBaHHOM 3NEKTPOHHOM Mopayre.

MopknioyeHue u 3anyckK Hacoca 6e3 YCTAaHOBJIEHHOIO 3JIEKTPOH~-
HOro moayns 3anpeLyeHbl.

OMNACHO! OnacHo gnsi XXu3sHu!

CaM Hacoc 1 ero 4acTu MoryT GbiTb o4eHb TsXKenbimu. NMapnenue
[eTaneit MoXkKeT NPUBECTU K Ope3aMm, 3aLeMneHusM, ylunbam unm
ynapam, BnnoTb A0 CMepTenbHOro ucxona.

Ucnonb3oBaTb TONbKO Nnoaxoasiine noabeMHble CpeacTsa u
¢uKcMpoBaTb AeTanu, YTo6bl He LONYCTUTb UX NaAEHUS.
Mpe6biBaHMe Noa BUCALLUM rPy30M 3anpeLleHo.

Mpu xpaHeHUn M TPAHCMOPTUPOBKE, a TaKXKe Nepef BCEMU YCTaHO-
BOYHbIMM 1 MPOYUMM MOHTa)KHbIMK paboTamu cnenyeT obecne-
4nTb 6e30NacHoe Nono>kKeHue M YCTOMYUBOCTb Hacoca.

BHMMAHME! OnacHocTb MaTepuanbHoro yuep6a!

OnacHOCTb NOBpeXXAeHUM BCneacTBue HeKBanMULMpoBaHHOTO
o6palueHus.

YcTaHOBKY Hacoca MO>XKHO Nopy4aTh UCKIIOUMTENbHO KBanndpu-
LMPOBaHHOMY nepcoHany.

3KcnnyaTa|.|m| Hacoca 6e3 CMOHTUPOBAHHOIO 3JIEKTPOHHOIO
Moayna Kateropuydecku 3anpeiyeHa.

BHUMAHME! MoepeXxpneHue Hacoca BcneacTeue neperpesa!l
Hacoc He ponxeH pa6otatb 60onee 1 MMHYTbI NPU OTCYTCTBUMU pac-
xopna. BcnepcTeue HakonieHUs 3Heprum TemnepaTypa CUbHO
NOBbLILIAETCS, YTO MOXKET NPUBECTU K NOBPeXAeHuIo Bana, pabo-
Yyero Koneca v TopueBoro ynnoTHeHus.
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[onycTuMble MOHTaXKHbIE
nono>keHus U U3MeHeHne
pacnonoikeHusi 3NeMeHToB
KOHCTPYKLMU Nepef yCTaHOBKOM

Puc. 17: PacnonoxceHue 351eMeHmMoB KOH-
CmMpyKyuu B COCMOSHUU NOCmMasku

ﬂOI’IyCTMMbIe MOHTa>XHble noJjioXxe-
HUA C TOPU3OHTAJSIbHbIM BAaJZIOM 3J1€K-
TpoaBuraTtens

Puc. 18: lonycmumble MOHMAxcHble NO0-
JHCEHUSI C 20pU30HMAsIbHBLIM BAJIOM 3/1eK-
mpoosueamens

.uOI'IyCTMMbIe MOHTa>XHble noJjioxxe-
HUA C BepTUKaAJIbHbIM BasioOM 3J1eK-
TpoaBuraTens

+ dakTU4eCKUi pacxof He AOMKeH 6bITb HUXKE MUHUMANBHOTO Q.
Bbluucnenue Q.

®daKTnyeckas 4yactorta BpaLleHunsa

Quun. = 10 % X Quakc. nacoc X
Makc. yacTtoTa BpaweHna

YCTaHOBMEHHOE N3TOTOBUTENEM PACTONOXKEHNE 3NIEMEHTOB KOH-
CTPYKUMM OTHOCMTENbHO Kopryca Hacoca (cm. puc. 17) npu Heobxo-
OMMOCTM MOXKET 6bITh U3MEHEHO Ha MecTe IKCnyaTaumu. 370
MOXeT 6bITb HE06X0AMMO, HanpuUMep, B CeyoLLIMX ClyYasX:

obecneyeHne 0oTBOAA BO3OyXa U3 HACOCa;

ynyuLLleHVe YCI0BMWiA yNpaBieHus;

nsbexxkaHue HEOonyCTUMbIX MOHTa>XXHbIX NoNO>XKEeHUM (T.e. aNneK-
TpoaBuratTenem VI/I/IJ'II/I 3NIEKTPOHHbIM MO yNEM BHI/I3).

B 6onblnHCTBE cny4aeB OOCTATOYHO NOBOPOTA CbEMHOIO 6noka
OTHOCUTENbHO KOpryca Hacoca. Bo3aMoXKHoe pacrnosioxxeHune ane-
MEeHTOB KOHCTPYKUWN OCHOBAHO Ha O0MYCTUMbIX MOHTa>XHbIX MOJ10-
XKEHUAX.

HonycTMble MOHTa>KHble MOMOXEHUS C FTOPU3OHTalMbHbIM BasioM
3M1EKTPOABUIATENA U 3NIEKTPOHHLIM Mogy eM Beepx (0°) nokasaHsi
Ha puc. 18. He nokasaHbl [ONYCTMMblE MOHTaXHble NONOXEHUS C
MOHTMPOBaHHbIM C6OKY 3M1eKTPOHHbIM Mogynem (+/— 90°). Jonyc-
KaeTcsa ntoboe MOHTa>KHOE NOSIOXKeHMe, KpOMe «31eKTPOHHbIM
moaynem BHu3» (- 180°). OTBOA BO3Ayxa M3 Hacoca obecnednsaeTcs
TOJIbKO NP YCNOBWM, 4TO KNanaH A1 BbiNyckKa Bo3ayxa obpalleH
BBepx (puc. 18, nos. 1).

TonbKo B 3TOM Nono>keHnn (0°) MOXKET 0CyLLeCTBAATLCSA Hanpas-
NeHHOoe OTBeAEeHNe HaKaNIMBaOLLLErocs KOHAeHcaTa Yepes nMeto-
Leecs oTBepcTHe, hoHapb Hacoca v asuratens (puc. 18, nos. 2).

HonycTMble MOHTaXHble NONOXKeHNs C BepTUKaSIbHbIM BanoM
aneKTpoABuraTens nokasaHbl Ha puc. 19. lonyckaetcs noboe MOH-
Ta>XKHOE MOJIoXKEHNe, KpOME «OBUraTeseM BHU3».
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Puc. 19: lJonycmumbie MOHMAXCHbIE NOSI0-
JHCEHUS C BepMUKAIIbHbIM BASIOM 3/1eK-
mpoodBueamerns

U3meHeHMe pacnono>xeHus 3fieMeH-
TOB KOHCTPYKUUU

@

Pyccknin

B 3aBMCMMOCTM OT TMMNa Hacoca CbeMHbIN 610K MOXKET 6bITb pazme-
LLleH OTHOCUTESIbHO KOpMyca Hacoca B 4 Unun 8 pa3nuyHbIX NONoXxe-
HuaX (Kaxxgoe co cMelLeHneM Ha 90° unm 45°).

YKA3AHUE:

Ins obneryeHns NpoBefeHNs MOHTaXKHbIX paboT UMeeT CMbICI OCy-
LLeCTBNATb MOHTa>XK Hacoca B Tpybonposofe 6e3 anekTponoakove-
HUWS 1 3aNOSIHEHNS HACOCa U/MNN YCTaHOBKM (MOHTaXKHbIE ONepaLmm CM.
B rnase 10.2.1 «3ameHa TOPLEBOro YNIOTHEHNA» Ha cTp. 207).

B3aBMCMMOCTM OT TMNA Hacoca NOBEPHYTb CbeMHbI 610Kk Ha 45°, 90°
nnn 180° nnbo Ha 90° nnm 180° B HYXKHOM HanpaBneHuun. 3aTemM
CMOHTMPOBATb HAacoc B 06paTHOM NocnefoBaTeNbHOCTY.

KpoHLTelH auddepeHumanbHoro gatumnka gasnexuns (puc. 6, nos.
6) Np1 NoMoLLW ofHOro 13 BUHTOB (puc. 6, no3. 1.4) 3akpennTb Ha
CTOpOHE, NPOTMBOMOIOXKHON 3NEKTPOHHOMY MOAY M0 (MonoXxeHne
ouddepeHUManbHOro 4aTYMKa AaBneHNs OTHOCUTENbHO 3MEKTPOH-
HOTO MOLY S NPY 3TOM He U3MeHseTCs).

YNNoTHUTEeNbHOE KONbLIO (pmc. 6, nos. 1.13) nepen MOHTa>XOM
XOPOLLO CMOYNTb (HE MOHTMPOBATb KOMbLIO B CYXOM COCTOSIHWM).

YKA3AHMUE:
He monyckaTb CKpy4MBaHWS 1 3a>KaTUS YNIOTHUTENBHOMO KOMbLA
(puc. 6, no3. 1.13) npu MoHTaxe.

Mepen BBOAOM B 3KCMyaTaLyio 3aN0fHATb HACOC/YCTaHOBKY, Nog-
HATb AaBfIeHMe [0 CUCTEMHOTO M NPOBECTU MPOBEPKY repMeTUYHO-
cTu. B cnyyae HerepmMeTUYHOCTM B 30HE YNNOTHUTENbHOTO KOJbLia U3
Hacoca HauyMHaeT BbIXOAUTb BO3AYX. Ty YTEUKY MO>KHO NI0Kann3o-
BaTb Hanpumep, Npy NOMOLLM CNeunanbHoro cnpes A nomcka yte-
uek (HaHeCTu B 33a30p MeXXay KOpPMYyCOM Hacoca U POoHapeM, a TakxKe
Ha Ux pe3b6oBble COefUHEHUs).

Ecnn HerepMeTUYHOCTb He yaeTcs YCTPaHUTb, YyCTaHOBUTb HOBOE
YNNOTHUTESIbHOE KOMbLO.

BHMMAHME! OnacHocTb MaTepuanbHoro yuep6a!

OwunbouHoe BbiNoNHeHMe paboT MOXKeT NpUBECTU K MaTepuanb-
HOMY yLuepb6y.

Mpu noBopauMBaHMM 3NeMEeHTOB KOHCTPYKLMM CNeauTb 3a TeMm,
4To6bl TPy60ONpPOBOALI U3MEpPEHUS AaBNEeHUs He THYNNCh U He
CKMManuchb.

Ans MoHTaXka anddepeHLManbHOro 4aTumKka gaBfeHns He3Haun-
TEeJIbHO M paBHOMEPHO OTOrHYTb TPyOOMpPOBOAbI U3MEpPEHNUS OaBne-
Husi B TpebyemMoe unv nogxopasilee nosoxeHune. He ponyckaTb npu
3TOM 0,eOPMUPOBAHUS 3aKUMHbIX BUHTOBbIX COEOUHEHWUN.
Mono>keHne Tpy60NpoBOAOB U3MepPEHUS AaBleHNs MOXHO ONTUMU -
3MpOBaTh, 0TCOEANHUB AUddepeHUManbHbI AaTYUK OABNEHNS OT
KpoHLuTenHa (puc. 6, no3. 6), nosepHys ero Ha 180° BOKpyr Npoaonb-
HOM OCK 1 NOBTOPHO 3aKpenus.

YKA3AHWE:
Mpv noBopaunBaHuy auddepeHLManbHOTO AaTtyumka faBneHns He
ponyckaTb NepenyTbiBaHWs CTOPOHbI BCACbIBAHWS W HAaMOPHOM CTO-
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YcTaHoBKa

MoproTtoBka

nOBMLIMOHMpOBaHMe/BbIBepKa

7

N N
Puc. 20: TpaHcnopmupoBKa 31ekmpooBu-
2amens

i

r=25-(d-2s)

5 xDN

Puc. 21: Y4acmok BbipasHUBAHUS NOMoKa
nepeo u 3a HACOCoM

pOHbI Ha AaTuvKe. [Ins nony4eHns [ONONHUTeNbHON MH(OopMaLmm o
onddepeHUManbHOM daTunke AaBNeHUs CM. rnasy 7.3 «3neKTpo-
noakntoYveHne» Ha cTp. 182.

YCTaHOBKa [0J1>KHA MPOBOAUTLCS TONIbKO MOC/e 3aBepLUEHNS BCEX
CBAPOYHbIX U MasfbHbIX paboT 1 NPOMbIBKM CUCTEMbI TPyOOnpoBo-
008 (ecnu TpebyeTcs). 3arpA3HeHUs MOTYT BbIBECTM HACOC U3 CTPOS.

Hacocbl BOMXKHbI YCTaHABNMBATLCS B XOPOLLIO MPOBETPUBAEMBIX U
HEB3PbIBOOMACHbIX MOMELLEHUSX, B KOTOPbIX TEMMEpPATypa He ony-
CKAEeTCs HUXKe HYNs, a TakxKe obecrneyeHa 3awwuTa ot HebnaronpumsaT-
HbIX MOTOAHbIX YCMNOBUIA M NbIIN. ¥ CTAHOBKA HACOCOB HAa OTKPbITOM
BO3JyXe 3anpeLleHa.

Hacoc cnenyeT ycTaHaB/MBaTb B NETKOA0CTYNHOM MECTE, HUTObbl
obnerunTb B ByayLLeM NpoBefeHNe KOHTPOSIS, TEXHUHECKOTO
o6cny>KunBaHua (HanpUMep, TOPLEBOTO YNNOTHEHNS) UM 3aMEHI.
[HocTyn Bo3Ayxa K papnaTopy 3MeKTPOHHOr0 MOAY NS AOMKEH 6bITb
HEOorpaHUYeHHbIM.

BepTukanbHo Haf HacoOCOM clieyeT 3aKpenuTb KPHOK UMK MPOYLLIMHY
COOTBETCTBYIOLLEN HeCyLLel cnocobHocTy (06Luas Macca Hacoca: CM.
KaTanor/cneunukaumio), 3a KOTOpbIe NPU NPOBEQEHNN TEXHUYE-
CKOro 06cny>KMBaHMS UM PEMOHTA HacoCa MOXKHO 3aLenuTb NoAb-
eMHOe YCTPOMCTBO UK NoJo6HbIe BCMOMOraTenbHble CpefcTBa.

OMACHO! OnacHo gnsi >Xu3Hu!

CaMm Hacoc 1 ero 4acTu MoryT 6bITb oveHb TskenbiMu. Mapexune
AeTanei MoXKeT NPUBECTU K Ope3aM, 3aLleMNeHUsM, ylunbam nunm
yaapam, BNnoTb 10 CMepTenbHOro ucxopa.

Mcnonb3oBaTb TONbKO NoaxoasiuMe NofbeMHble CPeiCTBA U
¢ukcupoBaTb feTanu, 4To6bl He 4ONYCTUTL UX NafEHUS.

Mpe6biBaHMe NOA BUCSLLMM rPy30M 3anpeLleHo.

BHUMAHME! OnacHocTb MaTepuanbHoro ywep6a!

OnacHoCTb NOBpeXXAeHUI BCneAcTBMe HeKBannuLMpoBaHHOIO
o6palueHus.

MoabeMHble NpoOyLIMHBI Ha 3NeKTPpoaABUraTene UCNosNb30BaTb
TONbKO ANSA TPAHCNOPTMPOBKU SNEeKTPOABUraTeNs M He MCNONb30-
BaTb NS TPAHCNOPTUPOBKM Bcero Hacoca (puc. 20).

MoaHMMaTb HacoC TONbKO NPU NOMOLUM AONYLIEHHbIX FPy303ax-
BaTHbIX NpUcnocobneHuit (Hanp., Tanb, KpaH U T.n.; CM. rnasy 3
«TpaHCNOPTMPOBKa M NPOMEXXYTOUHOE XpaHeHWe» Ha cTp. 165).
Mpu MoHTa>ke Hacoca cobnogaTb MUHUMaNbHOE OCEBOE PACCTOSHNE
B 200 MM + AMAaMeTp KOXKyxa BEHTUNATOpa Mexay cTeHol/noTon-
KOM ¥ KO>KYXOM BEHTUNATOPA 3NeKTpoasuraTens.

YKA3AHWE:

CnepyeT Bcerga MOHTUPOBATb 3aNopHble apMaTypbl Nepef, HacoCoM
¥ 33 HUM, 4TO6bI M36€e>KaTb ONOPOXKHEHWS BCEN YCTAHOBKM NpU Npo-
BepKe UNu 3ameHe Hacoca. Ha HanopHOW CTOPOHe KaX[o0ro Hacoca
cnepyeT yCTaHOBUTb 06paTHbIN Knana.

YKA3AHWE:

Mepen ¥ 3a HACOCOM [OJIXKeH 6bITb MPefyCMOTPEH YHaCTOK BblpaBHU-
BaHWs NoToKa B hopme npsimoro Tpybonposopa. AnvHa faHHoro yvac-
TKa AOMKHA COCTaBNATb Kak MUHUMYM 5 x DN chnaHua Hacoca (puc. 21).
[aHHas Mepa Cy>KUT Ans NpefoTBpaLLeHns KaBuTaLumumn B NOTOKe.
Mpu MoHTaxxe TPybOMNPOBOAOB M HACOCOB He A,0MYCKaTb BO3HUKHO-
BEHWS MeXaHWYEeCKMX HanpsxkeHnn. Tpybonposoabl AOKHBI ObITb
3aKkpenseHbl Tak, YToObl MX BeC He NepeAaBancs Ha Hacoc.
HanpaeneHune noToka [O/IXKHO COOTBETCTBOBATbL HanpaseHNto
CTpenku Ha hnaHLe Kopryca Hacoca.
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+ KnanaH ons Bbinycka Bo3ayxa Ha doHape (puc. 38, nos. 1) npu ropu-
30HTaNbHOM PaCcMoNOXeHNM Bana 3MeKTpoABUraTens [OKeH 6biTb
obpatueH BBepx (puc. 6/38). Mpu BEpTUKANbHOM pacnonoXeHum
Bana fonyckaeTcs ntoboe Noso>KeHue Knanawa.

ﬂOl‘IyCKaeTCﬂ nob0oe MOHTa)KHOE MOMOXKEHNE, KpoMe «OBuUraTenem
BHU3».

3J'IEKTpOHHbIlh MOLYJb HE O0/KEH 6bITb o6pau.|,eH BHM3. B cnyyae
HeobxoomMmocTm 3N1eKTpoaBuraTesib MO>XXHO NoBopavnBaTb nocne
OTNYCKaHNA BUHTOB C LIJECTVIFpaHHOVI rofIOBKON.

@ YKA3AHUE:

lMocne oTNYCKaHWs BUHTOB C LLUECTUFPAHHOW rofoBkon and depeH-
LManbHbIA [AaTYMK 0ABMIEHWS OCTAETCs 3aKpernneHHbIM TONTbKO Ha
Tpy6onpoBoAax n3mMepeHus gasneHus. Mpu noBopayvMBaHnM Kop-
nyca anekTpoABuraTens crieauTb 3a TeM, YTobbl Tpy6onposoabl
“3MepeHUsl 0aBreHNUs He THYNIUCh U He OKUManuck. TakxKe CneguTb
3a TeMm, 4To6bl NpU BPaLLEHWM He BbINo NOBPEXXOEHO YNNOTHUTESb-
HOe KOJIbLIO Kopnyca.

JlonyCTYMbIE MOHTa>HbIE MONIOXKEHMS CM. B rnase 7.1 «JonycTumbie
MOHTa>KHbIE MOMIOXKEHWS U U3MEHEHWE PACTIONIOXKEHUS INEMEHTOB
KOHCTPYKLUMM Nepen yCTaHOBKOM» Ha cTp. 178.

MNepekaunBaHue U3 pesepByapa @ YKA3AHUE:

Mpu nepeka4mBaHnmM 13 pe3epByapa NOCTOSAHHO CIeANTb 3a YPOBHEM
>KNAKOCTW Haf, BCaCbIBaOLLMM NaTpyOKOM Hacoca, 4Tobbl HU B KOEM
cny4vae He JONYCTUTb CyXOro xoda Hacoca. Heobxognmo cobnogatb
MWHUManNbHOe BXOOHOEe OaBMeHue.

OTBOA, KOHAEHcaTa, Usonaumns Mp¥ NCNOMb30BaHMM HAacoCa B YCTaHOBKAX KOHANLMOHMPOBaHUS
BO34YyXa WU CUCTEMAX OXJTaXKAEHNSI MOXKHO OTBOAWTb KOHOEHCAT,
cKannuBarowmincsa B hoHape, LieNieHanpaBfieHHO Yepes nmetoLLeecs
oTBepcTue. K 0TBEpPCTMIO BO3MOXXHO MOAKIOYEHNE CTMBHOIO TPY-
6onpoBoAa. ITMM Xe NyTeM MOryT OTBOANTLCS HebobLUne 06 beMmbl

TepseMOn XXUOKOCTU.

dneKTpoaBuraTenn UMeroT OTBEPCTUSA 415 KOHA.EHCALMOHHOW BOAbI,
KOTOpble Ha 3aBOe 3aKPbIBAtOTCA NACTUKOBOM Npobkon ans obec-
neyeHms Knacca 3awnTbl IP 55.

« Mpw 3kcnnyaTauum Hacoca B cMcTeMax KOHOMLIMOHUPOBAHNS UK
OXnaxxAeHuns gaHHyto Npobky cneayeT yAanuTb, 4Tobbl KOHAeHcaT
MOT BbITEKATb.

+ MpUY rOpM30HTaNBLHOM MOJIOXKEHWW Bana 0TBEPCTHE 1S OTBOAA KOH-
[eHcaTa 4OJXKHO BbITb HanpasneHo BHU3 (puc. 18, nos. 2). Mpwu
Heo6Xx0AMMOCTM CriedyeT COOTBETCTBYIOLMM 06pa30M NOBEPHYTH
3neKTpoaBUraTesb.

@ YKA3AHWUE:
Mocne yaanernns nnactukosom npobku 6onblue He obecneynsaeTcs
Knacc 3awmTbl IP 55!

@ YKA3AHUE:

B ycTaHoBKax, nogiexkalyx u3onsaumm, 4OonyckaeTcs n3onsums
TONbKO KOpMyca Hacoca, a He oHaps, npueogda v auddepeHumanb-
HOrO JaTuMKa OABMEHMS.

Mpu BbINOMHEHNM N30AIMPOBAHMA HAaCOCa He0BX0AMMO NCMOMb30-
BaTb M3ONALMOHHbIN MaTepmran, He Coaep>Kallnii CoequHeHNi
aMMMaka, Ans NpeaoTBpaLLeHns KOPPO3MOHHOTO PacTPeCKMBaHNA
HaKMAHbIX raek. ECNn 3T0 HEBO3MOXKHO, cneayeT obecnednTb oTCyT-
CTBUME HeNoCpeACTBEHHOTO KOHTaKTa C NaTyHHbIMM pe3b60BbIMY
coeamHeHnamu. [InNs 3TOro MCNONb30BaTh pe3bboBble coeanHeHns
3 BbICOKOKa4YeCTBEHHOW CTanu, BXOASALLME B KOMMNEKT NOCTaBKM

B Ka4eCTBe NpUHAANeXHOCTeN. B KauecTBe anbTepHaTUBbl MOXHO
TaK>Ke UCMoNb30BaTh NeHTY ANS 3alMTbl 0T KOPPO3um (Hanpumep,
N30MNALUMOHHYIO NEHTY).
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TexHuka 6e3onacHocTn

MoaroToBka/ykasaHus
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Puc. 22: KabesnbHblili BBOO M25

A\

OMNACHO! OnacHo ans >XusHu!
Mpu HeKBaNUGULMPOBAHHOM 3NEKTPONOAKIOYEHUU CyLeCcTBYeT
CMepTenbHas yrpo3a yaapa aneKTpu4eckum TOKOM.

BbINONHATL 3N1eKTPONOAKAIOYEeHUe pa3peLuaeTcs ToNbKO 3feK-
TPOMOHTepaM, AoNyLIeHHbIM K TaKoro pona pa6otam MecTHbIM
3HeprocHa6Xxaiowmm npepnpuaTueM. NMoaxknioyeHne [ONKHO
6bITb BbINONHEHO B COOTBETCTBUM C AeUCTBYIOLIMMU MECTHBIMU
npeanucaHUsIMMm.

Heo6xoanMo cTporo npuaep>X1MBaTbCsl UHCTPYKLUUI NO MOHTaXKy
M 3KCNNyaTauumu npuHapneXxHocren!

OIMACHO! OnacHo gns >Xu3sHu!

OnacHoe Ans )XU3HM KOHTaKTHOe Hanps>KeHue.

MpoBoauTb pa6oTbl Ha aNEeKTPOHHOM Mofyfe paspeluaeTcs
TONbKO Yepe3 5 MMHYT nocne BbIK/IIOYEeHUS BBUAY NPUCYTCTBYIO-
LLiero KOHTAKTHOFO Hanpsi>KeHus, ONAacHOro AN XXU3HU YeNnoBeKa
(konpeHcaTopbi).

MNepepn npoBepeHnem paboT Ha Hacoce OTKMIOYMTb Hanps>KeHue
NUTaHUSA M NOA0XKAATb 5 MUHYT.

MposepuTb, BCe nn coenmHeHus (B TOM uncne 6ecnoTeHUManbHbie
KOHTaKTbl) 06eCTOYEHbI.

Hu B koem crny4yae He BCTaBNATb NOCTOPOHHUE NpeaMeTbl B OTBep-
CTUA 3N1eKTPOHHOIo MOﬂyﬂﬂ!

OCTOPO>KHO! OnacHocTb neperpysku ceTtu!
HenpaBunbHbIi pacyeT ceTu MOXKET NPpUBECTU K c605IM B cucTeme
1 Bo3ropaHuio kabenei BcnencTeue neperpysku ceTu.

Mpu pacueTe ceTH, 0cO6EHHO B HaCTU UCNONb3yeMbIX CEYeHUi
Kabens v npefoxpaHuTenen, cnefyeT Y4UTbIBaTb, YTO B MHOTOHA-
COCHOM pe>XXume pa6oTbl BO3MO>XXHa KpaTKoBpeMeHHas paboTa
Cpasy Bcex HacoCoOB.

3neKTponoaKtoYeHVe AOSIKHO OCYLLECTBASTHCS MOCPEACTBOM
(hMKcpoBaHHoro kabens ons noaknoYeHns K cet (nonepedroe
ceyeHune CM. B cneayroLien Tabnmue), OCHaWeHHOTO WTencenbHbiM
YCTPOWCTBOM WM BCEMOMOCHBIM CETEBbIM BbIK/IHOUATESIEM C 3330-
POM MeXXOy KOHTaKTamu He MeHee 3 MM. [pu ncnonb3oBaHUu rn6-
KuX Kabenen oHu OOM>KHbl UMETb KOHLIEBbIE TUMNb3bl.

Kabenb ons NoaKNoHeHNs K CeTU Hy>KHO NMPOBOANTL Yepes kabenb-
HbI BBOA M25 (puc. 22, nos. 1).

0,55-4 1,5-4,0 2,5-4,0

YKA3AHUE:

MpaBnnbHble MOMEHTbI 3aTS>KKN BUHTOB KITeMM NPUBeAEHbI B epeyHe
«Tabn. 9: MOMeHTbI 3aTS>KKM BUHTOB» Ha cTp. 209. Pa3peluaetcs
MCNONb30BaTb TOMbKO KaIMOPOBaHHbIE AMHAMOMETPUYECKME KITHOUN.

[ns cobniogenns cTaHaapToB Mo 31eKTPOMarHUTHON COBMECTUMOCTH
cneqyowme kabenn 0653aTenbHO [OMXKHbI BbITb 3KPaHUPOBaHbI:
+ anddepeHuManbHoro gaTumnka gasnexns DDG (ecnu yctaHasnm-
BaeTCS 3aKa34nMKOM);
« In2 (3apaHHOe 3HaueHue);
+ CBA3M COBOEHHbIX Hacocos (DP) (npu anuHe kabeneit > 1 m);
(knemma «MP»).
Cobntopatb NONAPHOCTb:
MA=L =>SL=L
MA=H => SL=H
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Pyccknin

» Ext. off;
« AUX;
« kabenb cBs3un IF-mogyns.

JKpaH crnefyeT yCTaHOBUTL € 06enx cTOpoH Ha KabenbHOM BBOAE,
COOTBETCTBYIOLLEM NPEANMCaHNSM MO 3MeKTPOMArHUTHON COBMe-
CTUMOCTW, Ha 3NEeKTPOHHOM Mofy e 1 Ha Apyrom KoHue. Kabenu gns
SBM 1 SSM He TpebyeTcs 3KpaHMPOBATb.

B 3NNIEKTPOHHOM MOfYye 3KpaH B KNIEMMHOM KOpO6Ke nogkKn4aeTca
K LUAHAM 3a3eMieHn4d.

 [Ing [OCTaTOYHOWM 3aLUMTbI OT BEPTMKAJIbHO NafatoLwmMX Kanenb BOAbl
W pasrpy3kun kabenbHoro BBofda OT HAaTSXKEHUS clieQyeT UCMOMNb30-
BaTb Kabenv COOTBETCTBYIOLLErO HAPY>KHOrO AMaMeTpa U XKecTKo
NpUBMHYMBATBL UX. Kpome Toro, kabenv 86n13n BBoA0B HeO6X0AMMO
CBOpa4MBaTb B NeTN0 A9 OTBOAA HakannuaatLLencsa soabl. Mosn-
LUMOHUpOBaHue kabenbHOro BBOAA UM COOTBETCTBYIOLLYHO NPO-
Knapgky kabens cnegyet obecneunTb Takum 0b6pasom, 4TobbI
NCKITIOYNTb BO3MOXKHOCTb MOMNaAaHns B 31EKTPOHHbIA MOAY b
kanenb Boabl. CBo6oaHbIe KabenbHble BBOAbI JOMKHbLI OCTaBaTbCA
3aKPbITbIMU NPefyCMOTPEHHON NpoM3BOAMTENIeM NPO6KON.

+ JneKTponpoBOoAKYy HEO6XOAMMO NPOKNAAbIBaTh TAKUM 06pa3om,
uTO6bI OHA HYM B KOEM Crly4ae He Kacanacb Tpybonposoaa u/mnu Kop-
nyca Hacoca v anekTpogsuraTens.

+ Mpv ncnonb3oBaHUN B CUCTEMAX C TemnepaTypor Boabl Bbiwe 90 °C
NOAKNIOYEHME HACOCOB K CETW JOMKHO OCYLLLECTBAATHCS C MOMOLLbIO
COOTBETCTBYIOLLLETO TEMIOCTOMKOro kabens.

+ J[laHHbIN Hacoc OCHaLLeH YacTOTHbIM Npeobpa3oBaTesiem, U ero
3aLMTa YyCTPOMCTBOM 3aLLMTHOrO OTKNIOYEHMS NpK Nnepenage
HanpskeHWs HeponycTuMa. YacToTHble npeobpasosaTeny MoryT
HeraTMBHO BO3OeNCTBOBaTb Ha (PYHKLMM YCTPOMNCTBA 3aLMTHOTO
OTKJIOYEHUS NpY Nepenage HanpsKeHus.

McknioueHue: O0nyckaeTca ncnoJyib3o0BaHne ychOIZCTB 3adWNTHOIO
OTKNKYEHUA Npn nepenane Hanpa>XeHna B CENEKTUBHOM YHUBeEP -
CanibHOM MCNOMHeHn Tuna B.

« O603HaueHue: Fl =]

+ Tok cpabaTbiBaHus: > 30 MA
« MpoBepuTb BUA TOKa U HanpsKeHne NOOKNIOHYeHUs K CETH.

+ YunTbiBaTb AaHHble Ha pupmMeHHON Tabnuuke Hacoca. Bug Toka u
Hanpsi>KeHne CeTU OOSKHbI COOTBETCTBOBATb AaHHbIM Ha (DUPMeEH-
HoM Tabnuuke.

+ MpepoxpaHUTeNn co CTOPOHbI CETU: Makc. 25 A
+ ObecneynTb AOMNONHUTENbHOE 3a3eMIieHue!
+ PekomeHOyeTCs yCTAHOBUTb NVHEWHbIA aBTOMAT 3aLUUThI.

@ YKA3AHWE:

XapakTepucTuka cpabaTbiBaHMs NMHENHOro aBToMaTa 3aLmnTbl: B
« Meperpy3ka: 1,13-1,45 X |,omun.
+ KopoTtkoe 3ambikaHue: 3-5 x |,ouun.
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Pycckun

Knemmbi
+ Knemmbl ynpasneHus (puc. 23)

(PacnpeneneHue cMoTpy Tabnuuy HuxKe)

[vwoz/nol[ dW | Homa[ xnv |

9aad

Puc. 23: Knemmbi ynpasneHus

« Cunosble KnemMbl (ceTeBble coeauHUTENbHbIE Knemmbl) (puc. 24)

(PacnpeneneHne cMoTpy Tabnuuy HuKe)

Puc. 24: Cunosbie knemmbl (cemeBbie coe-
OuHUMesbHbIe KeMMbi)

Pacnpenenexue knemm

0O603HaueHune HasHaueHune YKaszaHus
L1,L2,L3 CeTeBoe Hanps>KeHne 3~380 B nepem. Toka -3~440 B nepem. Toka, 50/60 'y, [EC 38
(__9 (PE) MopgkntoyeHne 3a3eMnatoLLErO
= nposofda
Inl Bxopn TekyLlero 3HaveHus Bug curHana: Hanpsixenue (0-10 B, 2-10 B)
(1) (sxop) BxomHoe conpoTuenenme: R; = 10 KOMm

Bup, curHana: Tok (0-20 MA, 4-20 MA)
BxopgHoe conpoTtmenenune: R; = 500 Om

MapameTpbl ycTaHaBAMBAOTCA B CEPBUCHOM MeHto <5.3.0.0>
Ha 3aBofe nopkntoyaeTcs nocpefcTsom KabenbHoro BBoAa
M12 (puc. 2), uepes (1), (2), (3) 8 cooTBeTCTBUM C 0603Haue-
HUsIMK Kabeneit gaTumkos (1,2,3).

In2 Bxog 3agaHHOro 3Ha4eHus Bo Bcex pexxnmax paboTbl In2 MOXXET MCNOMb30BaTLCS
(Bx0m) B KayecTBe BXOAa AN AUCTaHUMOHHOIO perynnpoBaHuns
3a[aHHOr0 3Ha4yeHus.

Bug curHana: Hanpsixenue (0-10 B, 2-10 B)
BxopgHoe conpoTtuenexune: R = 10 kOm

Bup, curHana: Tok (0-20 MA, 4-20 MA)
BxopfHoe conpoTusnexue: Ry = 500 Om

MapameTpbl yCTaHaBNMBAOTCS B CEPBUCHOM MeHo <5.4.0.0>
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GND (2) CoeMHeHMs Ha Kopnyc

Pycckum

CooTBeTCTBEHHO And Bxogos Inl nin2

+ 24 B (3) (sbixon) MOCTOSIHHOE HaNps>XKeHWe Ans
BHeLLHero notpebutens/naT-

YMKa CUrHANoB

Makc. Harpy3ka 60 MA. Hanps>keHwue 3aLLmMLLEHO OT KOPOT-
KNX 3aMbIKaHWUN.
Harpyska Ha KOHTaKTbl: 24 B nocT. Toka/10 MA

AUX BHelwHss cMeHa paboTbl Haco-  ocpeacTBOM BHellHero 6ecnoTeHUManbHOr0 KOHTaKTa
coB MO>XHO MPOBECTN CMeHY paboTbl HacocoB. [pn ogHOKpaT-
HOM LUYHTUPOBaHUN 06enX KemMM BbINOMHAETCS BHELLHSAS
cMeHa paboTbl Hacocos (ecnu akTuempoBaHa). Mpu noBTop-
HOM LUYHTUPOBAHWM 3Ta Onepauns MOBTOPSAeTCS Npu ycno-
BUK cOBMOAeHNs MUHUMAnNbHOIo BpeMeHn paboThbl.
MapameTpbl yCTaHAaBNNBAKOTCA B CEPBUCHOM MeHI0 <5.1.3.2>
Harpy3ka Ha KOHTaKTbl: 24 B nocT. Toka/10 MA
MP Multi Pump NHTepdenc ons gyHKUMM OBYXHACOCHOTO pexxmnma
Ext. off Ynpaenstowmnn Bxod «Bbikn. no Hacoc MO>XXHO BKNHOYATb M BbIKHOYATb NOCPEACTBOM BHeLL -
npuopuTeTy» O BHELLHEro Hero 6ecnoTeHLUManbHOro KOHTaKTa.
6eCcnoTeHLManbHOro BbIKMIOHYa- B cucTeMax ¢ BbICOKOW YacToTow BKAoYeHWit (> 20 Bktove-
Tens HW1/BBIKMIOUYEHUI B fleHb) CielyeT NpeayCcMOTPeTh BKITHO-
ueHne/BbIKNoYeHMe nocpencTsom «Extern off».
MapameTpbl yCTaHABNNBAKOTCA B CEPBUCHOM MeHI0 <5.1.7.0>
Harpyska Ha KOHTaKTbl: 24 B nocT. Toka/10 MA
SBM Pa3znenbHas/o606LeHHas curHa- becnoTeHuManbHas pasgenbHas/o606LeHHas curHanmsa-
nn3auns paboyero CoCTOAHMS, LM paboyero COCTOAHNS (NepeknoUaloLWmMin KOHTAKT), CUr-
CUrHAaNU3aumMs 3KCNyaTaumoH-  Hanm3aums 3KCNAyaTauMOHHOM rOTOBHOCTM BbIBOASATCS Ha
HOWM rOTOBHOCTM U1 cOObLLEeHMe 0 krieMmbl SBM (MeHto <5.1.6.0>, <5.7.6.0>).
BKITHOYEHUM CETU
Harpyska Ha KOHTaKTbl: MuHumanbHo gonyctumas: 12 B nocT. Toka, 10 MA
MakcumanbHo gonyctumas: 250 B nepem. Toka/24 B nocr.
Toka, 1A
SSM PaspgenbHas/o606LweHHas cur-  becnoTeHuManbHas pa3neanaﬂ/0606u4eHHaﬂ CUrHanu3a-
Hanm3aumsa HeMCnpaBHOCTU UMs HemcnpaBHOCTU (MepeKUaloLLMIl KOHTAKT) BLIBOAATCS
Ha KneMmbl SSM (MeHio <5.1.5.05).
Harpy3ka Ha KOHTaKTbl MuHuManbHo gonyctmumas: 12 B nocT. Toka, 10 MA
MakcumanbHo gonyctumas: 250 B nepem. Toka/24 B nocT.
Toka, 1A
NHTepdenc CoeuHUTENbHbIE KNEMMBI OnuuoHanbHbIN IF-MoQy b BCTaBNSAETCSA B MYNbTULLITEKEP B
IF-monynb nocnenosaTenbHOro undpo- KnemMMHoOM Kopobke.

BOro MHTepdeica

CoegurHeHMe 3aLLMLLEHO OT OLUMBOYHOro NOAKIOYEHMS.

Tabn. 3: PacnpeneneHve knemm

@

YKA3AHMUE:
Knemmbl In1, In2, AUX, GND, Ext. off u MP oTBeuatoT TpeboBaHMsM K

Hage>XHOMY pa3befVHEHUIO (cornacHo EN 61800-5-1) oTHOCK-
TeNbHO CeTeBbIX KNEMM, a Takxke kneMm SBM 1 SSM (1 Hao6opoT).

YKA3AHWE:
CucTema ynpasneHns BbiNosHeHa B Buae KoHTypa PELV (protective

extra low voltage — 6e30macHoe CBEpXHU3KOE HanpsXKeHue), T.e.
(BHYTpeHHee) sHeprocHabxeHne oTBevaeT TPeBOBaHNAM K HAQeX-
HOMY pa3beanHeHMIo 3HeprocHabeHns, 3a3emneHmne (GND) coeamn-

HeHo c PE.
Nopknioyenune pudcdepeHumnann-
HOro laTuMKa faBneHuns
1 YepHbin Inl CurHan
2 CnHumn GND 3asemneHue
3 KopuyiHesbin +248B +248B

Tabn. 4: NMopkntoyeHune kabens anddepeHLManbHOro 4aTyYMKa [aBneHns

WHCTpyKUMs no MoHTaxy v akcnnyaTauum Wilo-VeroLine-IP-E, VeroTwin-DP-E
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Pycckum

MNopspok aencTBUin

8 YnpasneHue

8.1 dneMeHTbl ynpaBneHus

KpacHas KHonka

Puc. 25: KpacHasi kHonka

MukponepekniouaTtenb

ON
1 2 3 &4

Puc. 26: Mukponepekntouamerb

186

YKA3AHMUE:

JnekTponopkntoyeHve anddepeHUManbHOro 4aTyvKa gasneHus
cnepgyeT NpoOBeCTU Yepes HaMMeHbLUWI KabenbHbIN BBOS, (M12), pac-
MOJIOXKEHHbIN HA 31EKTPOHHOM Mogyne.

Mpw ycTaHOBKE COBOEHHbIX HACOCOB NN pa3BeTBNIeHHOro Tpybo-
nposofa AnddepeHuManbHbIi [aTYMK OaBlieHns NogKYaeTcs

K OCHOBHOMY Hacocy.

Toukn n3mepeHus gugdepeHunanbHOro gaTymKa gaBeHns 0CHOB-
HOro HAaCcoCa A0JIKHbI HAXOAUTLCS B COOTBETCTBYHOLLEM KONNEKTOpe
CO CTOPOHbI BCACbIBAHWSA 1 C HANMOPHOM CTOPOHbI 4BYXHAaCOCHON
YCTaHOBKMW.

BbINONHUTL NOAKMIOYEHWE C YHETOM pacnpeneneHns KNemm.
3a3eMNNTb HACOC/YCTaHOBKY COTMACHO UHCTPYKLMM,

YI'IpaBJ'IEHVIE ANEKTPOHHbIM MOAYJ1IEM OCYLLECTBNAETCA NP NOMOLLN
cnefyrLwmnx 3aJIeMeHTOB ynpaBneHus:

KpacHas kHonka (puc. 25) ncnonbsyeTcs nyTeM BpaLLeHNs ans
BbI6OPa 3N1EMEHTOB MeHI0 1 415 U3MEHEeHNs 3HaueHNiA. Mpu Haxka-
TWW KPacHO KHOMKM MPOVNCXOANT aKTUBM3aLMs BbIBPaHHOTO 3ne-
MeHTa MeHI0, a TakXKe NOATBEPXKAEHNE 3HaUeHNIA.

Mukponepekntouatenu (puc. 9, nos. 6/puc. 26) pasmeliieHbl nog
KpbILLKOWM Kopnyca.

Mepekntoyatens 1 cNy>XWT AN NepekItoveHns mexxay cTaHaap-
THBIM U CEPBUCHBIM PEXXMMaMMU.

[ns nony4yeHns QONONHUTENBHON HOPMaumy cMm. rnasy 8.6.6
«AKTVBaLNA/neakTMBaLUmMs CePBMCHOMO pexxnmar» Ha cTp. 193.
MepekntoyaTenb 2 NO3BONSAET aKTUBMPOBATb U [A,€aKTUBMPOBATb
yHKUMI0 6N1O0KMpPOBKM JoCTYNA.

Ons nonyyeHns [ononHUTeNbHOM MHopMaumnn cm. rnasy 8.6.7
«AKTUBaUWs/OeakTneaums 6MOKMPOBKM AOCTyNa» Ha cTp. 194,
Bbikntovatenu 3 n 4 No3BONSIOT TEPMUHMPOBATbL SINHWUMN CBA3U
Multi Pump.

[ns nonyyeHns [ononHUTENbHOM MHopMaLmmn cM. rnaey 8.6.8 «AKTU-
BaLMS/0eaKTUBALMUA TEPMUHUPOBAHMNS IMHUM CBA3U» Ha CTp. 194,
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8.2  CrpykTypa aucnnes OTob6parkeHne MH(OPMaLMW Ha AUCMIEE OCYLLECTBNSETCS COrNacHo

cnepytoLiemy npumepy:

MZ ?> min

Puc. 27: Cmpykmypa oucnnes

Homep meHto

1 = = |
HRhe
) ./ E
¢ 2 ¢ 2
o D Mg
N

CTaHﬂ,apTH bleé CUMBOJ1bI

MHOVKaumnsa 3Ha4eHns

MHOnkaums CMMBONOB

MHankaumsa eguHnLbl
n3mepeHusa

Tabn. 5: CTpykTypa aucnnes

@ YKA3AHUE:

MHovkauunio gucnnes Mo>KHO noBepHyTb Ha 180°. OnucaHue nsme-

HEeHWSA MHONKALUMN CM. B MeHto <5.7.1.0>.

8.3 MosicHeHue CTaHOAPTHbIX CUMBOJIOB Cne,uyrou.me CMMBOJTbl BbIBOOATCA B YKA3aHHbIX Bbllle NO3ULNAX
ouncnnes C uenbko MHOWKAUUM COCTOAHNA:

~ MocTosHHOE perynmpoBaHue YacToTbl Bpa- ) Pexxum «MuH.»
|_ LeHns min
MocTosiHHOE perynnposaHune Pexxnum «Makc.»
| Ap-c max
MepemeHHOe perynupoBaHmne Hacoc paboTaet
|£ Ap-v O
_ PID-perynupoBaHue Hacoc octaHoBneH
% &
Bxog In2 (BHelHee 3apaHHOe 3HaYeHme) S Hacoc paboTaeT B aBapunHOM pexxume
2_9 aKTMBUPOBaAH \_/ (cumBon muraer)
Bbnokuposka gocTtyna > Hacoc ocTaHoBNEH B aBapuMHOM pexxume
@ \ (cumBon muraer)
Cuctema ynpaBneHuns 3gaHmem BMS Pe>xxum paboTbl DP/MP: ocHoBHOI/pesep-
' (Building Management System) akTuBHa ALY BHbI
Pe>kum paboTbl DP/MP: =
&+d pPe>XXnm COBMEeCTHOM paboTbl ABYX HAaCOCOB

Tabn. 6: CTaHOapTHbIE CUMBOSIbI

WHCTpyKUMs no MoHTaxy v akcnnyaTauum Wilo-VeroLine-IP-E, VeroTwin-DP-E
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8.4 CuMBonbl B rpadmkax/ykasanus

AneMeHTbl MeHIo

LOencteus

8.5 Pe>XMMbl MHOUKaLuun

TecT pucnnes

&< A+D
CpmanER.:

Xxow

685 ONIAEA
|L P @+©

Puc. 28: Tecm Oucnnes

8.5.1 CrpaHuua cOCTOSAHUA UHAUKALNMN

188

@

[20007

Y ¥

B rnase 8.6 «MHCTpyKuMK No 3KcnyaTaumm» Ha cTp. 191 cogep-
>KaTcsa rpadmku, HarnsAHO 06 BACHAIOLLME KOHLEMNLMIO YNpaBrieHNns
M MHCTPYKLUM ANS NPOBEO,EHNS HACTPOEK.

B rpachmkax v MHCTPYKLUMUSX MCNOSb3YIOTCS CredytoLue CUMBOSbI
B Ka4eCTBe YNPOLLEHHOro NpeaCcTaBneHnst 31eMEHTOB MEHIO UMK
OEeNCTBUN:

CTpaHuua COCTOSIHUA MEHIO: CTaH,EI,apTHbIlZ BUO Ha gucnnee.

«YPOBHEM HUXKEe»: I/IEMEHT MEHIO, U3 KOTOPOr0 MOXXHO NEpPenTn

B MEHI0 Ha YpOoBeHb HUxe (Hanpumep, 3 <4.1.0.0> B <4.1.1.0>).
«UHopMauus»: 3neMeHT MeHo, NPeACcTaBnSoWMI Hopmaumto
0 COCTOSHUM YCTPONCTBA UMM HACTPOMKAX, KOTOPblE HEBO3MO>KHO
N3MEeHUTb.

«BbI60p/HacTPONMKa»: 3n1eMeHT MeHI0, PEROCTaBAAIOLLMIA AOCTYM K
M3MEHSAEMbIM HACTPOMKaM (3neMeHT C HOMEPOM MeHIo <X.X.X.0>).

«YPOBHEM BbILLE»: 3IEMEHT MEHIO, U3 KOTOPOTO MOXKHO NepenTy
B MEHIO Ha ypoBeHb Bbile (Hanpumep, n3 <4.1.0.0> B <4.0.0.0>).

CTpaHuua olIM6OK MeHIO: B Cly4ae BOSHUKHOBEHWS OLLMOKM BMeCTO
CTPaHMLbl COCTOSAHWS YKa3bIBAaETCS TEKYLLMA HOMEp OLIMOKM.

BpawieHune KpacHOM KHOMKM: BPaLLas KPacHY KHOMKY, MOXXHO yBe-
NNYMBATb UM YMEHbLLATb HACTPOVKMN UM HOMEP MEHIO.

Ha)kaTne KpacHON KHOMKM: HaXKaTUeM KPaCcHOM KHOMKN MOXHO
aKTMBMPOBATb 3N1EMEHT MEHIO UNN NOATBEPOUTbL U3MEHEHMe.
Hasurauus: cneqosaTb NPMBeAEHHbIM HVXKE YKa3aHUAM K BbIMOSTHe -
HUIO O,eMCTBUI NS HaBUraLMK B MEHIO [0 YKa3aHHOro HOMepa MeHHo.
BbDKupaaHue: Ha MHOMKATOPe 3Ha4YeHNs yKa3biBaeTCs OCTaBLUeecs
Bpems (B ceKyHZax), NOKa aBTOMAaTMHUECKM He By[eT BOCTUTHYTO Crieay-
foLLlee COCTOsIHME, UM CMOXKET BbIThb BbIMOTHEH BBOA, BPYUHYHO.
YcTaHoBKa MUKponepekniovaTens B no3uuuio «OFF»: ycTaHOBUTb
MUKpoOMepeKkoyaTenb C HOMePOM «X» oA KPbILLKOM Kopnyca B
no3nunto«OFF».

YcTaHoBKa MUKponepeknioyaTens B no3numnio «ON»: YcTaHOBUTL
MUKpoOMepeKkoyaTenb C HOMePOM «X» oA KPbILLKOWM Kopnyca B
nosunumnto «ON».

Cpasy »ke nocne nogayun NUTaHUS 3NEKTPOHHOIO MOAYNS B TeYeHue
2 ceKyHA NPOBOAMTCS TeCT Aucnnes, Npy KOTOpom oTobpaxkatoTcs
BCE 3HaKW gucnnes (pmc. 28).3aTeM Ha UHAMKALMIO BbIBOOUTCS
CTpPaHMLA COCTOSHMS.

Mocne nNpepbiBaHWs NOLAYN NMUTAHWS 3EKTPOHHBIA MOAY b MPOBO-
OWT pas3nuyHble GYHKUUM OTKIIOUEHNS. Ha NpOTs>KeHUN [aHHOTO
npouecca oTobpaxkaeTcs gucnnen.

OIMACHO! OnacHo gns XXu3sHu!
[a>ke Npu OTKMIOYEHHOM [UCNIIEe HanpshKeHue elle MoXXeT Npu-
CYTCTBOBaTb.

Cob6nionathb o6wwune ykasaHus no 6esonacHoctu!

CTaHOapTHbIM BUAOM MHOWKALMU SIBASIETCS CTPAaHULA COCTOSHUS.
AKTYanbHO HaCTPOEHHOE 3aaHHOe 3HaueHue yKasblBaeTcs B Und-
pOBbIX CerMeHTax. [lpyrme HacTPOWKM yKa3bIBAKOTCS NPU MOMOLLM
CYMBOJIOB.
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8.5.2 Pe>XuM MeHI0 Ans MHOUKauuu

AnemMeHT MeHI0 «YPOBHEM HUXKe»

AneMeHT MeHI0 «MHdopmaumsa»

3neMeHT MeHI0 «YPOBHEM BbllLe»

3nemeHT MeHI0 «Bbi6op/
HacTpoiKa»

I+

Pyccknin

YKA3AHMUE:

Mpu ABYXHAaCOCHOM pe>kuMe paboTbl Ha CTPaHULIE COCTOSHNS
[OMONHNTENBHO YKa3bIBAETCA peXkKinM paboTbl («Pexxnm coBMecTHOW
paboTbl ABYX HACOCOB» NN «OCHOBH017|/pe3epBHb||7|») B BUOE CUM-
BONOB. Ha ancnnee pe3sepBHOro Hacoca NokasaHo «SL».

I'Iocpe,qcmowl CTPYKTYpPbl MEHIO MOXKHO BbI3BaTb ¢)yHKuMM 3NieK-
TPOHHOro Mmopoyns. B meHt0 cofepixaTca NoaMeHK Ha pa3sHbIX ypoB-
HAX.

TeKyLUMIn ypOBEHb MEHIO MOXKHO M3MEHWUTbL MPY MOMOLLM 3N1EMEHTOB
MEHIO «YPOBHEM BbILLE» UK «YPOBHEM HUXKE», HANPUMEP, N3 MEHIO
<4.1.0.0> k <4.1.1.0>.

CTpYyKTypa MeHt0 CpaBHMMA CO CTPYKTYPOW rNaB HacTosILLen
MHCTpYKUMu: rnasa 8.5(.0.0) copep>xut noarnassl 8.5.1(.0) u
8.5.2(.0), cooTBETCTBEHHO B 3NeKTPOHHOM Mofyne MeHto <5.3.0.0>
copep>XXuT nogmeHto <5.3.1.0> - <5.3.3.0>u 1.0.

AKTyanbHO BbIGpaHHbIV 3neMeHT MeHIO MOXKET ObITb aeHTUNLM-
POBaH Yepe3 HOMep MEeHIO 1 COOTBETCTBYIOLLMIA CUMBOST Ha AUCTIee.

B npegenax ogHOro ypoBHsl MEHIO MOXKHO MOCNe[0BaTENbHO BbI6U-
paTb HOMepa MEeHIO MyTeM BpaLLeHUst KpaCHOM KHOMKM.

YKA3AHWE:

Ecnn B pexxvme MeHto B nto6oi No3nLmMn KpacHas KHomka He 6ygeT
Ha>kaTa B TeyeHue 30 ceKyHO, MHOMKALMA BO3BpaLLAeTCs Ha CTpa-
HULY COCTOAHMA.

B ka>xkgom YPOBHE MEHIO MOTYT MMETbCA YETbIPE PAa3ZINYHbIX TUNA
3JIEMEHTOB:

JnemMeHT MeHIO «YPOBHEM HUXKE» OTMeYeH Ha AnCnnee NoKasaHHbIM
PALOM CUMBOMOM (CTpesiKa Ha UHAMKALMW eMHULbI U3MepeHUs).
Ecniv BbibpaH 3neMeHT MeHI0 «YPOBHEM HUXKE», HaXKaThe KpacHoM
KHOMKMW BbI3bIBAET Nepexof, Ha COOTBETCTBEHHO ClleyIOLLMA ypo-
BEHb MEHIO HV>Ke. HoBbIY YpOBEeHb MEHIO OTMEYEH Ha Aucrnnee Home-
POM MEH!0, KOTOPbIN NMPY Nepexofe YBeNMIMBaeTCs Ha OAWH MYHKT,
Hanpumep npu nepexone n3 meHio <4.1.0.0> B MeHto <4.1.1.0>.

JnemeHT MeHt0 «MHdopMaLmsa» 0TMeYeH Ha Ancnee NoKasaHHbIM
PSI0OM CUMBOIOM (CTaHAAPTHBIA CUMBON «BrIOKMPOBKa LOCTYNa»).
Ecnu BbIGpaH 3neMeHT MeHIo «MHDOopMaLmsi», HaXaTe KpacHow
KHOTKM He BbI3bIBAeT HMKaKOro AencTaus. Mpy Bbibope afemMeHTa MeHto
T1na «MHopMaLms» yka3biBaloTCS TEKYLLME HACTPOMKM UMW 3HAYEHNS
M3MepeHus, KOTopble He MOryT 6bITb M3MeHeHbI NOMb30BaTeNeMm.

3NeMeHT MeHI0 «YPOBHEM BblILLE» OTMEYEH Ha AUCMNIIee NoKasaH-
HbIM PAAOM CMMBOMOM (CTpenka Ha MHAMKaUMN cumBona). Ecnu
BbI6paH 3fleMeHT MeHI0 «YPOBHEM BblILLIE», HAXKaTNe KPacHON
KHOMKW BbI3blBaeT Nepexof Ha COOTBETCTBEHHO ClleAy LA ypo-
BEHb MeHI0 Bblille. HOBbIV ypOBEHb MEeHIO OTMeYeH Ha MHAMKALUn
HOMEpOM MeH!0. Hanpumep, npn Bo3BpaTe C YpOBHA MeHio <4.1.5.0>
HOMep MeHIo nepeksovaeTcs Ha <4.1.0.0>.

YKA3AHUE:

Ecnu KpacHas KHOMKa yAep>KMBaeTCs HaXKaTow B TeveHue 2 CeKyHp,
B TO BpeMs Kak Obin BbIOpPaH 35IeMeHT MeHI0 «Ha ypoBeHb BblLLe»,
MPOMCXOANT BO3BPAT B MHAMKALMIO COCTOSHUS.

JneMeHT MeHIo «Bbibop/HacTpolka» He UMeeT B MeHI0 0c060ro
0003HayeHus1, 04HaKO B rpaunkax AaHHOM MHCTPYKLMM OTMevaeTcs
nocpenCcTBOM MOKa3aHHOToO PSAOM CUMBONaA.

Ecnv BbIBpaH 3eMeHT MeHIo «Bbibop/HacTpoiikas, HaxaTue Kpa-
CHOW KHOMKW BbI3bIBAeT NePEXon B PeXKUM pedaKTUpoBaHus. B
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Pycckum

8.5.3

8.5.4

190

CtpaHuua owmbok

" E0CS

Puc. 29: CmpaHuya owu6ok (cocmosiHue B
cnyqae owubku)

Fpynnbl MeHi0

basoBoe meHI0

WHdopmaumnoHHoe MeHIo

CepBUCHOE MEHIO

MeHio KBUTUPOBaHUA ownbku

MeHtio 6n1OKMpPOBKKM fOCTYNa

pe>xMme pefakTUPOBaHWS MUTaeT 3HaYeHNe, KOTOPOe MOXKHO N3Me-
HUTb BpaLLeHNeM KPacHOM KHOMKMU.

B HEKOTOPbIX MEHIO NPUHATME BBOA,A NMOCNE HAXKATUA KPAaCHOM KHOMKM
noATBepPXKAAETCA MyTeM KOPOTKOW MHAMKALMM cumBOna «OK».

Mpyv BO3HUKHOBEHWUW OLLIMOKM Ha OMCnee yKasblBaeTcs CTpaHuLa
OLIMOKM BMECTO CTPaHULbl COCTOSHUS. MHAMKALMS 3Ha4YeHns 0TO-
6paxkaeT Ha gucnnee 6ykBy «E» 1 Tpex3aHauHbIA Kog ownbKu, pas-
OeneHHbIN 0ecaTUYHOM 3ansaTon (pmc. 29).

B rnaBHbIx MeHt0 <1.0.0.0>, <2.0.0.0> 1 <3.0.0.0> yka3sbiBatoTCA
6a30Bble HACTPOMKM, KOTOpPbIe NPV HEOHXOOMMOCTU [OIKHbI 6bITh
M3MEeHEeHbl TaKXKe BO BpeMs HOPMarnbHOW 3KCMyaTaumm Hacoca.

B rnaBHoM meHt0 <4.0.0.0> 1 anemeHTax NOJMEHIO YKa3blBatoTCA
AaHHble N3MepeHU, yCTPOMCTBA, IKCMJTyaTaLMOHHbIe NapaMeTpbl
N TeKyLLMe COCTOSHMA.

nasHoe MeHIo <5.0.0.0> 1 3nemMeHTbl NOAMEHIO MPeoCTaBNAOT
AOCTYN K OCHOBHbIM CMCTEMHbIM HaCTPOMKam A1 BBOAA B dKCMya-
Tauuto. CybanemeHTbl HAXOOATCS B PEXXUMe C 3aLLUTON OT 3anNncu Ao
Tex nop, noka He 6yfeT akTUBU3MPOBAH CEPBUCHBIV PEXXUM.

BHMMAHME! OnacHocTb MaTepuanbHoro yuep6a!

He HapneXawwum o6pa3om npoBefieHHble M3MEHEHUS HacTpoek
MOTyT NpUBECTH K oliMbKam B 3KcnnyaTaLMmn Hacoca u cTaTb Npu-
YMHOW NOBPEXKAEHNSA HACOCA UINN YCTAHOBKM.

HaCTpOﬁKM B CEPBMCHOM peXXume cnenyeT NpoBOAUTb TOJNIbKO
cunamum KBaﬂMdWILIVIpOBaHHbIX cneymnasnMCToB U TOJIbKO B Lienax
BBOAa B 3Kcn/lyaTauuio.

B cnyyae BO3HUKHOBEHMNS OLUMOKM BMECTO CTPaHULbl COCTOSAHMSA
oTobpaxkaeTcs cTpaHMuUa owmnbKKN. ECnn 13 3ToM NO3MUMKN HaxKaTb
KPacHYt0 KHOMKY, TO OCYLLeCTBUTCS NEPEXOL B MEHIO KBUTUPOBAHUS
owmnbkmn (Homep MeHI <6.0.0.0>). CywiecTBytoLume coobLLeHNs 0
HEencnpaBHOCTU MOTyT ObITb KBUTUPOBAHbI MO UCTEYEHUN BPEMEHMU
0XXNOaHus.

BHMMAHME! OnacHocTb MaTepuanbHoro yuep6a!
Keutupyembie owm6Ku, npuumMHa BO3SHUKHOBEHUSI KOTOPbIX He
6blna ycTpaHeHa, MOryT Bbl3BaTb MOBTOPHble HEUCMPABHOCTH
M NPMBECTU K NOBPEXKAEHUIO HacoCa UM YCTaHOBKM.
KButupoBaTth olUM6KM TONbKO Nocne yCTpaHeHUsi NPUYMHbI UX
BO3HMKHOBEHMS.

YcTpaHeHUe HeUCnpaBHOCTEMN [OJKHO BbIMONHATLCSA TONbKO
cMnamm KBanmuuMpoBaHHbIX CNeLNanucTos.

B cny4ae COMHeHUs CBA3aTbCs C UTOTOBUTENEM.
[ns nony4yeHns [ONONHUTENbHON MHOPMaLUMn cM. rnasy 11

«HencnpaBHOCTK, MPUYMHBI M CNOCOObI YyCTPaHeHNs» Ha cTp. 210
npuBeAeHHyo B Helt Tabnunuy owmnbokK.

ImaBHoe MeHt0 <7.0.0.0> oTobpa>kaeTcst TONbKO B TOM CJly4ae, ecnu

MWKpONepeKstoYaTesb 2 HaXoauTcs B nonoxxeHun «ON». B Hero
MO>KHO MOMacTb MOCPEACTBOM 0ObIUHONM HaBUraLIUK.
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8.6 MHCTpyKUMM NO 3KCnyaTaumum

8.6.1 PerynupoBKa 3afaHHOro 3Ha4eHus

)

(92200

& of

@ 1800

Puc. 30: BB0O 3a0aHH020 3Ha4eHusi

8.6.2 lepexopn B pe)XMM MeHIO

Puc. 31: Pexcum meHro «CmaHdapm»

Puc. 32: Pexcum meHto «CepBuc»

Puc. 33: Pexcum meHro «Owiubka»

Pyccknin

B MeHto «bnokmpoBka 4,0CTyna» MO>XKHO akTUBMPOBATb MW feakTu-
BMpOBaTb 6/TOKMPOBKY A0CTYNa NOCPEACTBOM BPaLLLEHUS KpaCHOM
KHOMKMW 1 MOATBEPOUTb U3MEHEHME Ha>KaTUeM KPAaCHOW KHOMKW.

Ha cTpaHu1Le cOCTOSIHMS UHAMKALUM 3a0aHHOE 3HaYeHne MOXKHO
oTperynupoBath cnefytowmm obpasom (puc. 30):

MoBepPHYTb KPAaCHYIO KHOMKY.

NHAnKauus nepexoguT K Homepy MeHto <1.0.0.0>. 3aaaHHoe 3Have-
HVe Ha4YMHaeT MUraTb 1 MOBLILLAETCS UM NOHW>XKAETCA NyTeM Aanb-
HeunLlero BpaLLeHns.

[ns nooTBep>KAEHNS U3SMEHEHUS HAXKaTb KPacHYH KHOMKY.

HoBoe 3agaHHOe 3HayeHne nepeHnmaeTcd, U MHOMKauma BO3Bpalla-
€TCA Ha CTpaHMUy COCTOAHUA.

Ona nepexofa B pe>XmM MeH0 OencTeoBaTb cnenywownm o6pa30M:

B To Bpems, koraa uHaMKauus otobpakaeT CTpaHULY COCTOSHUS,
YOEPXKMNBATh KPACHYH KHOMKY HaXKaToil B TedeHne 2 cekyHp (3a
UCKITIOYEHNEM OLLNBKM).

CTaHOapTHble XapaKTepUCTUKH:
MHavkaumsa nepexouT B pexkinm MeHo. OTobpakaeTcs HOMep MeHIo
<2.0.0.0> (puc. 31).

CepBUCHbBIN peXXuMm:

Ecnu cepBUCHbBIV peXKUM aKTUBUPOBAH MpY MOMOLLM MUKPONepeK
ntoyartens 1, To cHavana ykasbiBaetcs Homep meHto <5.0.0.0>.
(puc. 32).

OwmnbKa:
Mpu owwnbke oTobpaxkaeTcs HOMep MeHio <6.0.0.0> (puc. 33).
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Pycckum

8.6.3 Hasurauums
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Puc. 34: lMpumep Hasuzayuu

8.6.4 W3meHeHme BbIGopa/HacTpoek
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Puc. 35: Hacmpotika ¢ Bo3Bpamom k 3s1e-
MeHmy meHto «Bbibop/Hacmpotiku»
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« Mepexopn B pexxkum MeHo (cM. rnasy 8.6.2 «Mepexof B peXkKnm MeHo»
Ha cTp. 191).

BbINOMHUTB 06LLYIO HaBMraLMIO B MEHIO CleaytoLmnm obpasom (npum-
Mep CM. Ha puc. 34):

B npouecce HaBMraumm MuraeT HOMep MeHHo.
[ns Bbibopa anemMeHTa MEHIO MOBEPHYTb KPACHYHO KHOMKY.

OTcyeT HOMepa MeHIo UAEeT B MOJIOXKUTENbHYIO MW OTPULATENbHYO
CTOPOHY. NPy He06X0AMMOCTM YKa3bIBAETCS CUMBOS, OTHOCALLMIACS
K 3/IEMEHTY MEHI0, a TaK>Ke 3afaHHOe UM TeKyLlee 3Ha4YeHue.

+ Ecnu oTobparkaeTcs ykasbiBatoLLas BHW3 CTPesika AN MeHIO «YPoB-
HeM HMXKe», HaXKaTb KPaCHYH KHOMKY, 4TO6bl NepenTy B CnegyoLwmi
YPOBEHb MEH}0 HU>Ke. HoBbI ypOBEHb MEHIO OTMEYEH Ha Aucree
HOMEPOM MeH!I0, Hanpumep npu nepexoge n3 <4.4.0.0> B <4.4.1.0>.

Ha MHAMKaLMIO BLIBOAMTCS OTHOCALLMIACS K 3NIEMEHTY MEHIO CUMBOTT
n/mnu Tekylee 3HadeHme (3agaHHoe/TeKyllee 3HaUeHne Unn
BbIGOP).

- [InaBo3BpaTaB CrefyoLLMid YPOBEHb MEHIO BbiLLie BbIGpaTh 3NeMeHT
MEHIO «YPOBHEM BblLLIE» W HAXKaTb KPACHYHO KHOMKY.

HoBbIl ypoBeHb MEHIO OTMeYeH Ha AUCNiee HOMePOM MEHHO, Hanpu-
Mep npu nepexofe 13 <4.4.1.0> B <4.4.0.0>.

YKA3AHWE:

Ecnv KpacHas KHoOMKa yAep>KMBaeTCcs HaXKaTon B Te4eHne 2 ceKyHp,
B TO BpeMsl KaK 6bin BbIOpPaH 3fIeMeHT MeHI0 «Ha ypoBeHb BbliLLe»,
MHAMKALMS BO3BPALLAETCS HA CTPAHULLY COCTOSHUS.

[nsg n3meHeHns 3a4aHHOr0 3Ha4YeHMS NN HACTPOMKM OeCTBOBATb
cnepyowmm obpasom (Npumep cM. Ha puc. 35):

« MepeiTu K HyXKHOMY 3NeMeHTy MeHIo «Bbibop/HacTpoiika.
YKa3blBalOTCA TeKyLLee 3HaYeHMe NN COCTOAHME HAaCTPOMNKK, a
TaK>Xe COOTBETCTBYIOLLNA CUMBOJI.

» HaxkaTb KpacHyto KHONKY. MuraeTt 3aflaHHOe 3Ha4eHne Unm CUMBoOI,
NpencTasnsoLWmi HACTPOWKY.

+ BpawiaTb KpacHyto KHOMKY, Moka He ByeT yKa3aHo Hy>XKHOe 3afaH-
HOe 3Ha4eHune unu Tpebyemasn HacTporka. MoscHeHns HacTpoek,
npeacTaBnseMbiX CUMBONamu, cM. B Tabnuue B rnase 8.7 «Ykasa-
Tenb 371eMeHTOB MeHt0» Ha cTp. 194,

+ MOBTOPHO Ha>KaTb KPACHYIO KHOMKY.

BbibpaHHOe 3agaHHOe 3HaveHne nan BbIbpaHHasa HaCTPOMKa nog-
TBEPXKOAOTCA, U 3HAYEHNe UM CUMBON NepecTaeT MuraTb. MHAnKa-
LMS CHOBA HaXOAMUTCS B PEXKMME MEeHIO € NPe>XXHUM HOMEPOM MeHHO.
Homep meHto muraer.
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Puc. 36: Hacmpolika ¢ BO3Bpamom K cmpa-

Huye cocmosHus

8.6.5 BbI3oB MHoOpMaUuKn
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Puc. 37: Bbi3oB uHghopmayuu

8.6.6 AxTuBauusi/meakTUBaLMSA
CEepBUCHOTO peXXxuma
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Pyccknin

YKA3AHMUE:

Mocne n3meHeHMs 3Ha4yeHM B MeHto <1.0.0.0>, <2.0.0.0> n
<3.0.0.0>, <5.7.7.0> 1 <6.0.0.0> nHAMKaLmMsa BO3BpaLLAeTCA K CTpa-
HuLe cocTosHma (puc. 36).

[ns aneMeHTOB MeHo TUNa «MHpopMaLmsa» HeBO3MOXKHO NPOBO-
AWTb HUKaKWe n3meHeHns. OHM OTMeYeHbl CTaHAapTHbIM CUMBOJIOM
«bnokunpoBka gocTyna» Ha gucnnee. 115 BbI30Ba TeKYLLMX HACTPOeK
AencTeosaTh criedyoWwmnm obpasom:

MepenTu K HY>KHOMY 3neMeHTy MeHIo «MHdbopmaums» (Ha npumepe
<4.1.1.0>).

YKa3bIBalOTCA TeKyLLee 3HaYeHNE UM COCTOSHME HACTPOMKM,
a Tak>Ke COOTBETCTBYOLLMIA CUMBOS. Ha>kaTue KpaCHOM KHOMKK He
BbI3bIBAET HUKAKMX OENCTBUN.

Bpaluas KpacHyo KHOMKY, MOXKHO YNpaBnsTb 3leMeHTaMN MeHHO
Tna «MHbopMaumsa» Tekywiero nogmeHto (cm. puc. 37). MosicHeHns
HacTpoek, MpeacTaBnsemMblX CUMBONaMu, cM. B Tabnuue B rnase 8.7
«YKasaTernb 3/IleMeHTOB MeHI0» Ha cTp. 194.

BpaluaTtb KpacHyto KHOMKY A0 Tex nop, noka He 6yneT ykasaH ane-
MEHT MeHI0 «YPOBHEM BblILLEY.

HaxkaTb KpacHyto KHOMKY.

MHavkaums Bo3spallaeTcs B 6osiee BbICOKUIM YpOoBeHb MeHto (B faH-
HOM cnyyae <4.1.0.0>).

B cepBMCHOM pe>XnMMe MO>KHO MPOM3BECTU [OMOMHUTENbHbIE
HaCTPOMKN. AKTMBALMA 1 [eaKTMBaLMA Pe>KMMa BbIMOMHAOTCS cne-
AyroLwmm obpasom.

BHMMAHME! OnacHocTb MaTepuanbHoro yuiep6a!

He Hapne>awmm o6pa3omM npoBeaeHHble U3MEHEHUS HAaCTpoekK
MOryT NpUBeCTU K oluMbGKaM B SKCRyaTaumMm Hacoca 1 ctaTb Npu-
YMHOMN NOBpPEXKAEHUSA HAaCOCa UMN YCTAaHOBKMU.

HacTpoiiku B cepBMCHOM peXXxume crnieflyeT NpoBOAUTb TONbKO
cunamu KBanuduuUUpOBaHHbIX CMELMANUCTOB U TONBKO B LIeNsX
BBOfA B 3KCMAyaTauumio.

Muvkponepeknto4aTtenb 1 ycTaHOBUTb B nonoxeHne «ON».

CepBUCHBIN peXXUM akTUBMpYyeTcs. Ha cTpaHuLe COCTOSHUS MuraeT
MOKa3aHHbIN PSAOM CUMBOII.

Cyb6anemeHTbl MeHto 5.0.0.0 nepeknoyaoTcs OT TMNA anemMeHTa
«MHdopmaums» K TuRy anemeHTa «Bbibop/HacTpoiika», 1 cTaHaap-
THbIA CMMBON «BNOKMpoBKa 4OCTyNa» (CM. CUMBON) CTAHOBUTCA
HEOOCTYMHbIM 4119 COOTBETCTBYIOLLErO 3NeMeHTa (MckoveHne
<5.3.1.0>).

Tenepb MOXHO PefaKTUPOBATb 3HAYEHWS U HACTPOMKM AN AaHHbIX
3/IEMEHTOB.
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8.6.7 AxTuBauus/meakTUBaLMS

610KUpoOBKM focTyna

8.6.8 AKTuBauus/meakTUBaLMA

8.7

194

TePMUHUPOBAHUA INHUU CBA3U

YKa3aTtesb 3/1eMEeHTOB MEHI0

[na neakTnBaummn yCTaHOBUTb BbIKMOYaTENb B UCXOLHOE MONoXKe-
Hue.

[ins npenoTBpaLLeHns TPoBeAeHNs HeJoMyCTUMbIX U3MEHEeHW
HACTPOEK HACOCa MOXKHO aKTUBUPOBaTb 65IOKMPOBKY BCeX (DYHKLIMNA.

AKTMBMpOBaHHaFI 6J'IOKMpOBKa [0CTyna yKa3blBaeTCd Ha CTpaHuue
COCTOAHUA CTaHOAPTHbIM CUMBOJIOM «BJ'IOKVIPOBKa poctyna».

[ns akTMBauum 1 oeakTmBaunmn yHKUMM 0eNCTBOBATb CNeAyOLWMM
obpasom:

MwukponepekntoyaTtesnb 2 yCTaHOBUTb B nonoxeHne «ON».
MosasnsietTcs meHto <7.0.0.0>.

[ns akTMBaUMM UMV LeakTMBaLmUM 6NOKMPOBKU NOBEPHYTb KPACHYHO
KHOMKY.

[lns noaTBep>KAEHNs M3MEHEHUS HaXKaTb KPACHYHO KHOMKY.
TekyLee COCTOAHNE BMIOKMPOBKM NPEACTAaBNEHO HA UHAMKALMN
CMMBOIOB MOKa3aHHbIMM PSAOM CYMBOMAMMU.

BNoKMpOBKa aKTUBMPOBaHa

HeBO3MOXKHO U3MEHUTb 3afaHHbIe 3HAYEHNS UMK HACTPONKM.
CoxpaHsieTcst OCTYM K YTEHWIO A1 BCEX 3NIEMEHTOB MEHIO.
BRnoKMpoBKa feakTUBMPOBaHa

MO>KHO pe1aKTMpOBaTh 311eMeHTbl 6230BOr0 MeHIO (3MeMeHTbI MeHIo
<1.0.0.0>, <2.0.0.0> 1 <3.0.0.0>).

YKA3AHMUE:
[Ona pegakTnposaHns cyb3nemeHToB MeHto <5.0.0.0> pomxeH bbiTb
OOMOJSIHUTENbHO aKTUBUPOBAH CEPBUCHBIN PEXUM.

MukKponepekno4aTenb 2 BepHYTb B nonoxXeHne «OFF».
NHAWKaumns Bo3BpaLLaeTcs Ha CTPaHMLLY COCTOSHMA.

YKA3AHUE:
OLWNBKM MOXKHO KBUTUPOBATb HECMOTPS Ha aKTUBMPOBaHHYO 6510-
KMPOBKY [OCTYMa Mo UCTEHEHUN BPEMEHN 0XKUOAHUS.

[na ycTaHOBNEeHWS 0QHO3HAYHOIO COeQMHEHNS MeX Ay MOAYNaMM
Heob6x0A4MMO TepMUHUPOBATL 06a KOHLA MTMHUK CBA3MN.

B cABOEHHOM Hacoce 3N1eKTPOHHbIe MOAYN y>Ke NPU U3roToBeHNn
MOAroTOBMEHbI K CBA3M MeXOyY royloBkaMu Hacoca.

[ns akTMBauMmn 1 geakT1Bauum PyHKLMM AeNCTBOBATb CeayoLwmnM
obpasom:

MepeBecTv MUKponepekouaTeny 3 v 4 8 nonoxexune «ON» (BKI).
TepMUHMPOBaHME aKTUBUPYeTCA.

YKA3AHUE:

O6a MukponepeknoyaTens Bcerga go>KHbl HAXOAWUTLCA B OQNHA-
KOBOM MOJIOXKEHMNN.

[na peakTnBaumu cnegyeTt nepeBecTu nepekno4yaTesnm B UCXogHoe
nono>xeHue.

B cnenytoweit Tabnuue gaetcs 0630p MMEHOLLMXCS 35IEMEHTOB BCEX
YpOBHEN MeHt0. HOMep MEeHIO 1 TUM 351EMEHTOB OTMeYeHbl Mo 0TAeNb-
HOCTW, Tak>Ke NosiCHseTCs PyHKUMA 3nemeHToB. [pyn HeobxoarMoCTK
[aTCS YKa3aHUs K OMNUMsM HAaCTPOMKM OTOENbHbIX 31IEMEHTOB.

YKA3AHUE:

HekoTopble 3neMeHTbl MPKY onpeaesieHHbIX YCI0BUAX CTaHOBATCA
HeOoCTYMNHbIMW U MO 3TOM MPUYMHE OMNYCKaATCA NPU NepevncneHnm
B MEHI0.
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1.0.0.0

3afaHHoe 3Have-
Hue

Pycckum

Ecnu, HanpuMep, BHeLLHAS perynnmpoBka 3afaHHOro 3Ha4eHuns nog,
HOMepoM MeHI0 <5.4.1.0> ycTaHoBneHa Ha «OFF», To HOMep MeHto
<5.4.2.0> cTaHOBWTCS HEQOCTYMHbIM. TOJIbKO €CAIN HOMEP MEHH0
<5.4.1.0> 6bIn ycTaHoBneH Ha «ON», HOMep MeHto <5.4.2.0> cTaHo-
BMTCS BUOEH.

Q)

HacTpoiika/MHonKaums 3anaH-
HOro 3Ha4eHuns

(ans nonyyeHus gononHUTeb-
HOM MHdOPMaLNM CM. F1aBy
8.6.1 «Perynvnposka 3afaHHOro
3Ha4YeHUs» Ha cTp. 191)

2.0.0.0

Cnocob perynupo-
BaHMS

HacTpoitka/mHankaums cnocoba
perynmpoBaHus

(ns nonyyenuns gononHUTeNb-
HOM MHGOpMaLWKM CM. rnaBy 6.2
«Cnocobbl perynmpoBaHns» Ha

ctp. 170 n 9.4 «HacTpownka cno-
coba perynupoBaHus» Ha

cTp. 204)

MocTosHHOE perynupoBaHune
4acToTbl BpaLLeHUs

L/

MocTosiHHOe perynuposaHune
Ap-c

|‘\

MepemeHHoe perynuposaHmne
Ap-v

sl

PID-perynuposaHue

2.3.2.0

pagueHT Ap-v

HacTpoika nosbilweHns Ap-v
(3HaueHue B %)

OTobparkaeTcs He ANs BCex
TUMOB HAaCOCOB

3.0.0.0

Hacoc on/off

H

ON
Hacoc BkntoyeH

OFF
Hacoc BbIknto4eH

4.0.0.0

MHpopmauus

NHDOPMaLIMOHHbIE MEHIO

4.1.0.0

TekyLume 3Ha4e-
HUS

MHOonkaumns akTyanbHbIX TEKY-
LMX 3HAYEHUI

4.1.1.0

[aTumk TekyLmx
3HayeHuii (Inl)

3aBUCUT OT aKTyanbHOro cno-
coba perynuposaHums.

Ap-c, Ap-v: 3HaveHve H

B M PID-perynupoBaHue:3Have-
Hue B %

He oTobpaxaeTcas [|py4Hom
pe>kume ynpasneHus

4.1.3.0

MoLHoCcTb

AKTyanbHas notpebnsemas
MoLLHOCTb P B BT

4.2.0.0

JKCnayaTaumoH-
Hble NapameTpbl

F® ®@®e®®R

MNHAOMKaLMS 3KCNyaTaumoH-
HbIX MapameTpoB

JKcnnyaTauMoHHble napa-
MEeTPbl OTHOCSATCS K UCMOMb-
3YEMOMY 3/IEKTPOHHOMY
mogynto

4.2.1.0

Konuyectso 4acos
paboThbl

@ﬁf

CymMMa aKTMBHbIX pabounx
4yacoB Hacoca

(NokasaHus cyeTyMKa MOXKHO
cbpocnTb NocpencTBOM UHG -
pakpacHoro uHTepderca)

MHCTpyKUMS No MOHTaXXy 1 akcnnyatauum Wilo-VeroLine-IP-E, VeroTwin-DP-E
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Pycckum

4.2.2.0 MoTpebneHune MoTpebneHune s3Heprum B KNo-
nnn BaTT-uyac/MeraBaTT-vac
4.2.3.0 OTcueT BpemeHun @& Bpems go cmeHbl paboTbl Haco-  YKasbiBaeTCA TOMbKO A8
rOTOBHOCTM ANS @ COB B 4 NPV BPEMEHHOM TaKTe  OCHOBHOIO HacOCa B CABOEH-
CMeHbl paboTbl 0,1u4) HOM Hacoce 1 BHyTpeHHewn
HacocoB CMeHbl paboTbl HACOCOB.
YcTaHaBnvBaeTcs B CEPBU-
CHOM MeHto <5.1.3.0>
4.2.4.0 OTcyeT ocTaBLUe- Bpemsa o cnenytollero 3anycka YKasblBaeTcs TONbKO Mpu
rocs BpeMeHun Ao @J‘I. «Pump Kick» (4epe3 244 cocTo- aKTUBMPOBAHHOM (yHKLMM
«Pump Kick» AHUA Nokos Hacoca (Hanpumep, «Pump Kick»
nocpencTsom «Extern off»)
NpOVCXOANT aBTOMAaTUYECKUIA
3anyck Hacoca Ha 5 cekyHp)
4.2.5.0 CyeTumK BKNKOYE- |¢ KonnuecTBo npoueccoBs BKIHO-
HWS ceTun jag  “eHNA HanpsXeHna nuTaHna
(oTcumTbIBaETCA KaXpOE BOC-
CTaHOBJIEHME HaMNpPsXKeHNs
nocne npepbiBaHna)
4.2.6.0 CyeTunk «Pump @ KonnyecTBO BbINOMHEHHbIX YKa3blBaeTcs TOMbKO Npu
Kick» 1EE|J1 3anyckoB «Pump Kick» aKTUBUPOBaAHHOM PYHKLMM
«Pump Kick»
4.3.0.0 CocTosiHuA oM
—|oFF
oM
4.3.1.0 [naBHbIN Hacoc Ha HovKaumm 3HaveHmns cTaTu- YKasblBaeTcs TOMbKO AN
IE YeCKuW yKasblBaeTcs OEHTU(U- OCHOBHOrO Hacoca B CABOEH-
Kauus CTaHOapTHOro rNaBHOr0  HOM Hacoce
Hacoca.
Ha nHoukaumm egnHULbI N3Me-
PeHns CTaTUYeCKM YKa3biBaeTCs
naeHTUdUKaLUa BpeMeHHOro
rM1aBHOro Hacoca.
4.3.2.0 SSM G, ON
%  Cocroshue pene SSM, ecnun
nmeeTCa coobLleHne o Hen-
G*l. CrpaBHOCTKU
HA
o,
HA/S5L
G, OFF
%  Cocrosnue pene SSM, ecnun
OTCYTCTBYeT coobLLeHne 0 Hen-
G‘ll CNpaBHOCTH
HA
o,
HA/S5L
4.3.3.0 SBM ON

CocTtosaHue pene SBM, ecnu
MMeeTCs CUrHan aKcnnyaTaun-
OHHOW rOTOBHOCTM/CHrHan
paboyero cocTosiHNSA UNMN co06-
LLLEHNE O BKITIIOYEHUN CEeTH
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Pycckum

OFF

CocTtosHue pene SBM, ecnu
OTCYTCTBYET CMUIHam 3KcnnyaTa-
LIMOHHOM FOTOBHOCTM/CUTHaN
paboyero cocToAHNA UNn coob-
LLIeHNEe O BKNHOYEHNM CETU

G, SBM
2 Curnanusauns paboyero cocTo-
AHUS
_..
&,
HR
<
HA/SL
G, : SBM
& CurHanusauwms 3KcnnyaTaumoH-
HOWM rOTOBHOCTU
hy
HR
S
HA/SL

Gﬂl SBM

CoobLeHMe 0 BKITOYEHUN CETU

4.3.4.0 Ext. off MocTynaroLwmin curHan

Bxoga«Extern off»

=D
'I'I<é> :@

=
]

%

HA/SL
4  OPEN
OFF Hacoc Bbiknto4eH

%

=
]

%

HA/SL
_f!:, SHUT
OFF Hacoc pebnokvpoBaH ons
KcnnyaTauum
=
E]FF<>
HA
=
E]FF<>
HA/SL
4.3.5.0 Tvn npoTokona CucTemMa LWKHbI aKTUBHA YKa3blBaeTCs TOMbKO TOraa,
BMS @ <:::> Korga akTusm3amposaHo BMS
LON YKa3bIBAeTCA TONbKO TOrAa,
<:::> Cuctema NoneBomn LWNHbI Korga akTusmsmposaHo BMS
CAN YKa3blBaeTCs TOMbKO TOraa,
<:::> Cnctema nonesom WmHbI Korga akTusm3amposaHo BMS
Gateway YKa3biBaeTcs TONbKO TOraa,
<:::> MpoTokon Korga akTususnposaHo BMS
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Pycckum

4.3.6.0 AUX [ & CocTosiHue knemMmbl «AUX»
0 pua?
4.4.0.0 XapakTepucTmKku ||" "" YKa3sblBaeT XapaKTepUCTUKN
yCTponcTBa ; jagys YCTpoMcTea
4.41.0 Mmsa Hacoca """" Mpumep: IP-E 40/160-4/2 Ha gucnnee nosBnsietcs
@ jagys  (ykasaHue B Geryliei cTpoke)  TONbKo 6a30BbIf TUM HAacoca,
0603HaveHWs NCMONHEHNI
He oTobpaXkatoTcs.
4.4.2.0 Bepcusa nporpam- """" YKa3sblBaeT BepCUIO Nporpam-
MHoro obecneve- @ jagys  MHOro obecrneyeHns KOHTpoOs-
HWS KOHTpoOnnepa nepa nonb3oBaTens
nonb3oBaTens
4.4.3.0 Bepcusa nporpam- 1T YKa3blBaeT BEPCUIO Nporpam-
MHoro obecneve- @ jagys  MHOro obecrneyeHns KOHTPoOs-
HWS KOHTpoOnnepa nepa anekTpogsuraTens
anekTpogBuraTens
5.0.0.0 Cepsuc el CepBuCHbIE MEHIO
5.1.0.0 Multi pump o COBOEHHbIN Hacoc YKa3biBaeTcs TONbKO TOraa,
; @ €cnu akTnenposaHo DP
(Bkntouas noameHio)
5.1.1.0 Pe>xum paboTbl Pexxum paboTbl «OCHOBHOM/ YKa3biBaeTcsa TONbKO ONg
s & & pe3epBHbIN» OCHOBHOTO Hacoca B COBOEH-
HOM Hacoce
Pe>xvm coBmecTHOWM paboTbl YKa3blBaeTcs TOMbKO ANs
B OBYX HacoCoOB OCHOBHOTO Hacoca B CABOEH-
HOM Hacoce
5.1.2.0 HacTponka ocHoB- + HF' PyyHoe nepekntoyeHune ¢ YKa3blBaeTcs TONbKO AN
Horo/pesepBHOro - ;| OCHOBHOrO Ha pe3epBHbIN OCHOBHOTO Hacoca B CABOEH-
HacocoB pe>xxum paboTsl HOM Hacoce
5.1.3.0 CmeHa paboTbl " T~ ] YKa3blBaeTcs TOMbKO And
HacocoB ; OCHOBHOTO Hacoca B CABOEH-
HOM Hacoce
5.1.3.1 PyyHasa cmeHa i'-: MpoBoguT cMeHy paboTbl HACO- YKa3blBaeTCs TOMbKO AN
paboTbl HacocoB s @@ COBHE3aBMCMMO OT OTcHeTa OCHOBHOTO Hacoca B CABOEH-
BpeMeHu HOM Hacoce
5.1.3.2 BHyTpeHHe/ @& BHyTpeHHas cmeHa paboTbl YKa3blBaeTcs TONbKO ANs
BHeLLHe s @ HacoCoB OCHOBHOTO HACOCa B CABOEH-
HOM Hacoce
_:’5} BHeLLHAS cMeHa paboTbl HACOCOB  YKa3blBaeTcs TOMbKO AN
) OCHOBHOTO Hacoca B COBOEH-
HOM Hacoce, CM. KnemMmy
«AUX»
5.1.3.3 BHyTpeHHe: Bpe- + W ds  [1anasoH HacTpomku: oT 8 4O YKa3bIBaeTCs, eCv aKTUBN-
- =
MEHHOW MHTepBan - @ 36 4 cwarom B 4 vaca pOBaHa BHYTPEHHSA CMeHa
paboTbl Hacocos
5.1.4.0 Hacoc nebnoku- + " ¥] Hacoc pebnokuposaH
poBaH/3a6nokun- X El_‘
poBaH
" ¥] Hacoc 3abnoknposaH
5.1.5.0 SSM + G‘ll PaspgenbHas curHanmsaums YKa3bIBAaeTCA TONbKO ONS

HENCNPAaBHOCTH

OCHOBHOTIO Hacoca B cOBOeH
HOM Hacoce
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0606LieHHas cMrHanu3laums

Pycckum

YKa3bIiBaeTCa TONbKO NS

HAsEL  HevcnpasHoCTy OCHOBHOTO Hacoca B CABOEH
HOM Hacoce
5.1.6.0 SBM + ‘3‘ PasgenbHas curHanmsauns YKa3biBaeTCs TOAbKO O4ns
- A o 3KCMyaTaunMoHHOM FOTOBHOCTM OCHOBHOIO HacoCa COBOEH-
Horo Hacoca 1 SBM — dyH-
KLMW 3KCnnyaTaunmoHHOM
roToBHOCTM/pabouero
COCTOSIHMSA
G, PaszgenbHas curHanusaums o YKa3blBaeTcs TONIbKO Ans
v o paboTte OCHOBHOIO Hacoca B COBOEH-
HOM Hacoce
‘3‘ O606LeHHas curHanmsaums YKa3blBaeTcs TONIbKO ONs
“HHE'L 3KCNyaTauMOHHOM FOTOBHOCTU OCHOBHOTO HAaCOCa B COBOEH-
HOM Hacoce
‘3‘ O606LeHHas curHanmsaums YKa3blBaeTcs TONIbKO ONs
AL paboyero cocTosAHNS OCHOBHOTO Hacoca B COBOEH-
HOM Hacoce
5.1.7.0 Extern off _f!:, PasgenbHoe Extern off YKa3blBaeTCcs TONbKO ANns
* i|1|||:]F OCHOBHOFO Hacoca B CABOEH-
HOM Hacoce
_f!:, 0O606LweHHoe Extern off YKa3blBaeTcs TOMbKO ONs
OFF OCHOBHOTO Hacoca B CABOEH-
HA/SL A
HOM Hacoce
5.2.0.0 BMS HacTponkun ong asTomatusmpo- Bkntoyas BCce NOJMEH!IO, yKa-
; <:::> BaHHOM CUCTEMbI yNpaBleHus 3bIBAETCS TONbKO NPY akKTU-
3aaHuem Building Management  Bauuun BMS
System (BMS)
5.2.1.0 LON/CANAF- = DdyHKuna «Wink» nossonset OTobparkaeTcs TONbKO ecnu
Mogynb s naoeHTMduUMpoBaTb YCTpOn- akTusmposaHo LON, CAN nnu
Wink/cepauc cTBO B ceTu BMS. «Wink» IF-mogynb
BbINOJSIHAETCA NOCPEACTBOM
NoATBEPIXKAEHMS.
5.2.2.0 JlokanbHbi/ R :;. JlokanbHbI pexxum BMS BpemeHHOe cocTOsiHMe,
ONCTaHUMOHHBIN * T aBTOMaTM4ecKoe BO3BpaLLe-
pe>xxvM ynpasrieHuns HWe B ANCTaHUMOHHbIN
pexxum yepes 5 MuH
E.@ AncTaHumoHHbIN pexkum BMS
T {:—I—
5.2.3.0 ALpec WWHbI + t l HacTponka agpeca WwuHbl
5.2.4.0 IF-wno3 Val A <:>
t
A
.2.5. IF-ww Val
2250 nto3 Val € + <:> y Bonee noapo6Has nHgop-
X CreumanbHble HACTPOVKHK
C N MaLVs NpUBEAEeHa B pyKo-
IF-mopynen, B 3aBUCMMOCTU OT B
5.2.6.0 IF-wnto3 Val E + <:::> TWna npoTokona y )
X E akcnnyatauum IF-moaynen
5.2.7.0 IF-wnto3 Val F <:::>
* F
5.3.0.0 Inl (Bxom maTumka) HacTpownku gns exoga He yka3biBaeTcs B DpyHHOM
; |<>' natymka 1 pexkume ynpasneHus (Bknto-
4as BCe NoAMeH!0)
5.3.1.0 Inl (gnanasoH MHOnKaumsa gmana3oHa 3Hadve He yka3sbiBaetcs gns PID-
3HayYeHun gaTt @I

ymKa)

HUIM gaTymka 1

perynvpoBaHus
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Pycckum

5.3.2.0 In1 (ananasoH HacTpowka gmManasoHa 3Have
3HaueHum) s T® HUIA
Bo3MOXKHble 3HayeHus: 0...10 B/
2..10B/0...20 MA/4...20 MA
5.4.0.0 In2 HacTponku ons BHewwHero
; ?® BX0[a 3a4aHHOro 3Ha4eHuns 2
5.4.1.0 In2 akTuB./meak- ON
TUB. T ?® BHeLHW Bxof, 3aAaHHOro 3Ha-
YeHus 2 aKTMBUPOBaH
OFF
?® BHeLLHWIM BXO 3a4aHHOTO
3HaYeHnsa 2 0eakTUBMPOBAH
5.4.2.0 In2 (gnanazox HacTpoika gnanasoHa 3Ha4e-  He yka3biBaeTcs, ecnu In2 =
3HaueHul) i ?® HUN 0eaKTMBMPOBAH
Bo3MO>KHble 3HaueHwus: 0...10 B/
2..10B/0...20 MA/4...20 MA
5.5.0.0 MapameTpsbl PID Hactponku PID-perynvpoBaHus YKa3blBaeTCs TOMbKO B TOM
; Pl[] cny4ae, eCnv akTUBMPOBAHO
PID-perynupoBaHue (Bkto-
yas BCE NMOAMEHIO)
5.5.1.0 MapameTp P 1 HacTporka nponopunoHanbHom
T |[] COCTaBNAOLLEN PerynMpoBaHus
5.5.2.0 MapameTp | HacTponka nHterpansbHomn
T PI][] COCTaBNAIOLLEN PEryNNPOBaHUA
5.5.3.0 MapameTp D Hactpoinka gpuddepeHumans-
* Pl HOW COCTaBNSAOLLLEN perynupo-
BaHWs
5.6.0.0 Owwmbka HacTpownka onsa nopsagka gev-
; CTBWUM B Clyyae ownbKm
5.6.1.0 HV/AC + |I 555 Pe>xum paboTbl HV «OTonneHne»
|I Pe>xxum paboTtbl AC «Oxnaxxge-
ﬁ: HVe/KOHANLMOHMPOBaHME»
5.6.2.0 YacToTaBpaLieHus » MNHOVKauua 4acToTbl BpaLLeHns
B aBapUIHOM @ RF‘H B aBapUIHOM pexxKuMe paboTbl
pe>xkume paboTbl
5.6.3.0 BBpems aBTOMaTu- |I Bpems fo aBTomMaTu4eckoro
+
yeckoro cbpoca - ’T::l KBUTMPOBAHUSA OLLINOKM
5.7.0.0 Mpouve [ Lo ]
HacTpovkm 1 ; Dmm
5.7.1.0 OpueHTaums OpwueHTaumsa gucnnes
aucnnes T
@ OpwueHTauma gucnnes
5.7.2.0 KoppekTunposka Mpu aKTMBMPOBAHHOM KOppeK-  YKa3blBaeTCs TOMbKO AN

3Ha4eHnsa nasre-
HUA

TUPOBKE 3Ha4YeHUs! aBNEHUS
YUUTBIBAETCS U KOPPEKTUPY-
eTCsl OTKIIOHeHVe nepenaga
[OaBlIeHMNs, 3aperncTpupoBaH-
Horo aud depeHUManbHbIM
LATYMKOM OaBMeHUs, NOOKI0-
YeHHbIM Ha 3aBofe Ha (hnaHue
Hacoca.

Ap-c.
OTobpaxkaeTcs He [ns Bcex
MoAncMKaLmiA HaCOCOB.

g

KoppeKT1poBKa 3Ha4eHns 0aB
TEHWS BbIKN.
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KoppeKkT1poBKa 3Ha4eHusi 4aB
JIEHUS BKI.

Pycckum

5.7.5.0 YacTtoTa BKIoUe- or  HIGH
HUN @I FI.-.I-Ir-1n BblcOKasg YacToTa BKIKOUEHUN
(3aBogckas ycTaHoBKa) MepekniodeHne/BHeceHne
N3MEHEHWUW BbIMOJTHATb
s MID
nr . TOMNbKO B COCTOSIHNW MOKOS
pM  CPeAHAs 4acToTa BKMtoUeHui Hacoca (MONHOCTbIO 0CTa—
HOBJIEHHbIN 3M1eKTPOABUra-
ﬁ Low 5 Tenb)
Pl HVY3Kas 4acToTa BKIKYeHN
5.7.6.0 ®yHKuma SBM HacTpoika ons xapakTepucTuk
i coobLeHnn
G, SBM — curHanusauus paboyero
U cocrostims
G‘ SBM — curHanusaums akcnnya-
& taumonHo roToBHOCTM
Gﬂl SBM — coobLeHne o BKNoYe-
HUK CeTH
5.7.7.0 3aBofackas ycTa- + * OFF (CTaH,D,apTHaﬂ) He oTobpa>kaeTcsa npu akTn-
HOBKa - j HacTpoiiku npu noaTeBep>kae-  BU3MPOBaHHOW 6MOKMpOBKe
HMW OCTAOTCA HEM3MEHHbIMW.  [0CTyna.
He oTobpaxkaeTtcs, korga
aKTMBMpoBaHo BMS.
ﬁ ON He oTobpaxkaetcs npu akTn-
HacTponkun npv nogTeep>xxge-  BU3MPOBAaHHOM 610KMpoOBKe
HWKM cObpacblBalOTCA Ha 3aBoA-  [AOCTyna.
CKYIO YCTaHOBKY. He oTobpaxkaeTcs, korga
aKTMBMpoBaHo BMS.
BHumaHue! MapameTpbl, U3MeHsieMble
Bce HacTporku, NpoBefeHHble  MPW BbI30OBE 3aBOOCKUX
BPYUHYIO, TEPAIOTCS. YCTaHOBOK, CM. B rnase 13
«3aBO/ACKME YCTaHOBKM» Ha
cTp. 220.
5.8.0.0 [pouneHacTpomku | ]
- 3 Diof
L@
5.8.1.0 «Pump Kick»
v &
5.8.1.1 ®yHKumMa «Pump ON (3aBopackas ycTaHoBKa)
Kick» akTnBupo- ; @Jl ®dyHkumns «Pump Kick» Bknto-
BaHa/meakTUBMPO- YyeHa
BaHa
OFF
@Jl ®yHkumns «Pump Kick» Bbiknto-
YyeHa
5.8.1.2 BpemeHHOM1 [vana3oH HacTponkun: oT 200  HeoTobpaxkaeTcs Ha akpaHe,
MHTepBan «Pump s @Jl 724 cwarom B 1y4ac ecnv yHkumsa «Pump Kick»
Kick» OeakTUBMPOBaHa
5.8.1.3 YactoTtaBpalleHuns HacTponka B ananasoHe mexxay HeoTobpakaeTcsiHa 3KpaHe,
«Pump Kick» s @J‘I. MUHMMaNbHOWM U MaKcuManbHon ecnu yHkums «Pump Kick»
YacTOTON BpaLLeHMs Hacoca AeakTUBMPOBaHa
6.0.0.0 KBnTupoBsaHune RESET  [lns nony4veHns ONONHWUTENb  YKa3blBaeTCSH, TONbKO eCcrn
owmnbok x HOM MH(OPMaLMKM CM. FNaBy nmeetcs ownbka

11.3 «KBuTUpOBaHMe ownNbOoK»
Ha cTp. 214.
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Pycckum

7.0.0.0 Briokuposka
pocTyna

I+

poBaHa (M3MeHeHNs BO3MOXKHbI)
(ana nonyyenus gononHMTeNb-
HOM MHOpPMaLMK CM. rNaBy
8.6.7 «AKTVBaLMs/0eakTuBaLms
610KMPOBKM [OCTYNa» Ha

cTp. 194).

T‘n BnokupoBka [ocTyna AeakT1BK

BbrnokvpoBka gocTyna akTMBupo
BaHa (M3MeHeHMe HeBO3MOXKHbI)
(ans nonyyeHna gononHWTenb-
HOM MHOpPMaLMK CM. FNaBy
8.6.7 «AKTVBaLMs/0eakTuBaLms
610KMPOBKM JOCTYNa» Ha

cTp. 194).

Tabn. 7: CTpyKTypa MeHto

9 Beop B akcnnyaTauuio

TexHuka 6e3onacHoCTH c

MoprotoBka

9.1 3anonHeHue U ynaneHue Bosfyxa

A

202

OIMACHO! OnacHo ans >Xu3Hu!

OTCyTCTBME CMOHTUPOBAHHbIX 3aLUTHBIX YCTPOUCTB 3NEKTPOH-
HOro Moayns 1 3NeKTpoaBUraTens MoOXKeT NPUBECTU K NONyHeHUI0
onacHbIX AN )XM3HU TPaBM BClieAcTBUE NOPaXkKeHUs SNeKTPOTo-
KOM MJIM KOHTaKTa C BpalLaloWUMUCa AeTansiMu1.

MNepen BBOAOM B 3KCNnyaTaLMIo U No 3aBeplieHnn pabot no
Texo6cny>KUBaHUIO AeMOHTUPOBaHHbIe 3alUUTHbIE YCTPOMCTBA
(Hanpumep, KpbILKa MOAYNA U KOXKYX BEHTUNATOPA) BONKHbI
6bITb CMOHTUPOBaHbI CHOBaA.

Bo Bpems BBOAa B 3KCNAyaTauuMIo NepcoHan AoKeH HaxoanTbCs
Ha 6e3onacHom paccTosiHum!

Hu B KoeM cny4ae He nogkno4YaTb Hacoc 6e3 3NeKTPOHHOro
mopyns.

Mepeq BBOJOM B 3KCMyaTaLuMIo TeMMEpaTypa Hacoca 1 3MeKTPOH-
HOro MOLY NS AOMKHA CPABHATLCS C TEMMEPATYPOI OKpy>KatoLLei
cpenpl.

3anonHeHve 1 yaaneHve BO34yxa U3 yCTaHOBKM OCYLLLeCTBNATb Had -
nexkawimm obpasom.

BHUMAHME! OnacHocTb MaTepuanbHoro ywep6a!

Cyxo¥ xop, pa3pyliaeT TopLeBoe YNIoTHeHue.

Y6enuThbcs B OTCYTCTBMM CYXOro Xofa Hacoca.

[ns npenoTBpaLleHNs KaBUTALMOHHbIX LLIYMOB U MOBPeXA,eHNi
HeobxoanMo obecneynTb MMHMMaNbHOE BXO4HOE [aBfleHne Ha BCa-
cbiBatoLLleM NaTpybke Hacoca. MUHMManbHoe BXO[HOe AaBlieHne
3aBUCKT OT pabouelt cnTyaummn n paboyer TOYKM HAacoca 1 [ONMKHO
onpenensTbCs COOTBETCTBEHHO.

Ba>kHbIMK NapameTpamu A4Nns onpeneneHns MMHUManbHOTo BXOA-
HOro gaenexHus sBnatoTca 3HaveHne NPSH Hacoca B ero pabouei
TOuKe ¥ [AaBrieHne napa nepekainBaemomn >XMgKocTu.
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Puc. 38: KnanaH 055 Bbinycka B030yxa

9.2 YCcTaHOBKa CABOEHHOro Hacoca/
pasBeTBNeHHOM TPY6bl

nu‘
0

nA

Puc. 39: YcmaHoBKka 0CHOBHO20 Hacoca

A

Pycckum

+ YOanuTb BO3A4YX U3 HACOCOB MyTeM OTKPbITUS KNanaHoB A1 BbiMy-
cka Bo3ayxa (puc. 38, nos. 1). Cyxoit xo pa3pyLuaeT cKofb3sallee
TOpLUEBOe yNoTHeHMe Hacoca. Ha anddepeHunanbHom gaTumnke
0aBeHus 3anpeLLaeTca yaansTs Bo3ayx (onacHocTb paspyLueHus).

OCTOPO>KHO! OnacHocTb TpaBM B pe3yfibTaTe KOHTAKTa C O4eHb
ropsi4MMM UK O4eHb XONOAHbIMU XXMAKOCTAMU Nof, AaBneHuem!
B 3aBMCMMOCTU OT TeMnepaTypbl NepeKauuBaeMom XKMAKOCTHU U
[aBMeHusl B CUCTeMe, NPU NONTHOM OTKPbIBAaHMM BUHTA yAaneHus
BO3QyXa O4eHb ropsivas UK XoNnogHas nepeKaynBaemMas Xxug-
KOCTb B XKU[IKOM UJIU Napoo6pa3HOM COCTOSSHUU MOJXKET BbINTH
WK BbIPBaTbCs NOA BbICOKUM AaBMieHUEM HapyXy.

BunTt ynaneHua Bo3ayxa cnenyeT OTKPbIBaTb OCTOPO>KHO.

Kopnyc moayns npu yaaneHun Bosayxa 3aliMTUTb OT BbIXOAsALLEi
BOfbl.

OCTOPO>KHO! OnacHOCTb 0>KOroB Unv Npumep3aHuns Npn KOH-
TaKTe c Hacocom!

B 3aBMCMMOCTM OT paboyero cOCTOSIHMSA Hacoca UM YCTaHOBKMU
(TemnepaTypa nepekaunBaemoit >XMAKOCTH) BECb HACOC MOXKET
CUNbHO HarpeTbCs UM OXNTAaAUTbCS.

Bo BpeMs 3KcnnyaTauumu cobnofatb AUcTaHumio!

Mepen Hauanom pa6oT AaTb HACOCY/yCTaHOBKE OXNaAUTLCS.

INo6ble paﬁOTbl AOJIDKHbI NPOBOAUTLCA B 3aWuTHOMN opexxAae, nep-
YaTKaX U 3al{UTHbIX OYKaX.

OCTOPO>KHO! OnacHocTb TpaBMm!

Mpy HenpaBUNBLHOM MOHTaXKe Hacoca/yCTaHOBKM BBOA, B 3KCNyaTa-
LIMIO MOXKET CONPOBOXXAaTbCs BbIGpocaMmn nepekavmBaeMom >XUAKO-
cTU. Bo3MOXXHO TaK)Ke 0TCOeAiuHeHMe OTAENbHbIX AeTaneu.

Mpu BBOAE B 3KCNNyaTauumio crnegyeT HAXo[UTbCA Ha 6e3onacHom
paccTosiHUM OT Hacoca.

HapeBaTb 3aWMTHYI0 ofeXXAyY, NepyaTKu U 3aLNTHbIE OYKU.

OINMACHO! OnacHo anst >XXu3Hu!
MapeHne Hacoca NN OTAENbHbIX 31EMEHTOB KOHCTPYKLIMKU MOXKET
NpUBECTU K NONYy4EHUIO ONACHbIX AN XXU3HU TPaBM.

Bo BpeMsl MOHTa>KHbIX PaboT Bce 3MeMeHTbl KOHCTPYKLIMM Hacoca
AOMXHbI 6bITb 3aUKCUPOBaAHBI OIS NPeAYNpPeXXAeHUs UX NafeHus.

YKA3AHUE:

NS cABOEHHbIX HACOCOB HAXOASLLMIACS CNEBA MO HANpPaBIeHNo
NOTOKA HACOC B 3aBOLCKOM MCMOJSTHEHUM Y>KE CKOH(UIYpUpOBaH
B Ka4€CTBE OCHOBHOTO HAcoCa.

YKA3AHWE:

Mpv NepBMYHOM BBOAE B 3KCMNIyaTaLMIo He KOHUTYPUPOBAHHOWM
CUCTeMbI C pa3BeTBeHHbIM TpybonpoBofom 06a Hacoca umeroT
3aBO[CKYIO yCTaHOBKY. [locne nogktoveHns kabens cBa3u cOBOeH-
HOro Hacoca ykasbiBaeTcs Ko owmnbkmn «E035». Oba npusopa pabo-
TaloT C 4aCTOTOW BPaLLEHMS aBapUAHOTO peXxXmnma.

Mocne KBUTMPOBaHNA COOBLLEHNS 06 OLUMBKE YKa3bIBAETCA MEHIO
<5.1.2.0>, n MmuraeT «MA» (= Master, o0CHOBHOW Hacoc). YTobbl KBU-
TpoBaTb «MA», CnedyeT [eakTUBMpOBaTb 610KMPOBKY AOCTYNa

1 aKTUBMPOBATb CEPBUCHBIN pexxum (puc. 39).

06a Hacoca ycTaHOBNEeHbl Ha «OCHOBHOM HacoC», U Ha gucnnee
060M1X 31eKTPOHHbIX Moayfien muraet «MA».

+ HaxkaTveMm KpacHOM KHOMKW NOATBEPAUTb OLMH U3 HACOCOB Kak
OCHOBHOW. Ha Ancnnee 0CHOBHOro Hacoca NosBSeTCs COCTOAHNE
«MA». Ha 0CHOBHOM Hacoce cnegyeT nogKMoUnTb AnddepeHum-
anbHbIN 0aTYMK OABNEHUS.

Toukun nsmepenus gudepeHUManbHOro 4aTyumka AaBlieHns OCHOB-
HOTrO Hacoca [OMXXHbl HAXOAWUTBLCS B COOTBETCTBYHOLLEM KONNIEKTOPE
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9.3 HacTpoiika MowwHOCTHU Hacoca

9.4 HacTtpoiika cnoco6a perynupoBaHus

H

Hmax

OHs

Hmin

H

Hmax

@Hs
@Hs : /

Hmin

Q
Puc. 40: Pezynuposarue Ap-c/Ap-v

204

CO CTOPOHbI BCACbIBAaHWSA U C HAMOPHOW CTOPOHbI [ABYXHAaCOCHON
YCTaHOBKM.

[pyroit Hacoc NpoaonXaeT yka3biBaTb COCTOAHME «SL» (= Slave,
pe3epBHbIN Hacoc).

C 3TOro MOMeHTa BbIMOJSIHEHWE BCEX OCTANbHbIX HaCTpoOeK Hacoca
BO3MO>XHO TOJIbKO Yepe3 OCHOBHOW Hacoc.

YKA3AHUE:

HaHHyto npouenypy MOXKHO 3anyCTUTb MO3>Ke BPY4HYo MyTem
BbIGOpa MeHI0 <5.1.2.0> (cBeAeHMs 0 HaBUTraLMm B CEPBUCHOM MEHIO
cM. B rnase 8.6.3 «HaBuraumus» Ha cTp. 192).

YCTaHOBKa paccumMTaHa Ha onpegeneHHyto pabouyto Touky (Touka
MOMHOM Harpy3KM, paccuMTaHHas MakcumanbHas Tpebyemas MoL-
HOCTb 060rpeBa). Mpy BBOAE B IKCMIyaTaLMIo MOLLHOCTb Hacoca
(Hanop) ycTaHaBnmBaTb cornacHo paboyen TOUKE YCTaHOBKM.
3aBOfCKas YCTaHOBKA He COOTBETCTBYET Tpebyemoit s YCTaHOBKM
MOLLHOCTH Hacoca. OHa BbIYMCISETCS MPY NOMOLLM AMarpaMMbl Xapak-
TEPUCTNHECKOV KPUBOW BbIBpaHHOMO TNa Hacoca (M3 cneundukaunn).

YKA3AHUE:

3HadeHmne pacxofa, oTobpaxaemoe Ha gucnnee IR-moHnTopa/iR-
MOAYyNS UMK BbIBOOMMOE Ha CUCTeMY YNpaBreHnsa 30aHnem, 3anpe-
LLLAaeTCA UCNONb30BaTh A9 PerynnposaHmns paboTbl Hacoca. 370 3Ha-
YeHue OTPaXkaeT NMULLb TEHOEHLMIO U3MEHeHMS.

3Ha4eHne pacxofa BbIBOAMTCSA He Ha BCeX TUMax HacoCoB.

BHMMAHME! OnacHocTb MaTepuanbHoro yuep6a!

CnMILKOM HU3KMI1 pacxop, MOXKeT Bbi3BaTb NOBpeXXAeHue Topue-
BOrO YNJIOTHEHUS, NPUYeM 3Ha4YeHne MUMHUManbHO O0NYCTUMOTO

pacxopa 3aBMCUT OT YacCTOTbI BpalleHu1s Hacoca.

®daKTnuyecKui pacxof He AOMKeH 6bITb HUXKE MUHUMANbHOTO Quuu.
Bbiuncnenune Q.

dakTnyeckas 4acToTa BpalleHna

Quun. = 10 % X Quakc. nacoc X
Makc. yacTtoTa BpaLleHus

Perynupoeanue Ap-c/Ap-v:

@ Pabouas Touka
Ha xapakTepu-
CTMKE MaKcu-
MyMa

MposecTu 13 pabouen
TOYKM Haneso. CuntaThb
3aflaHHoe 3HaveHue Hg
M yCTaHOBUTb HAaCcOC Ha
AaHHOe 3HaYeHue.

MposecTn 13 pabouen
TOYKM Haneso. Cuntatb
3aflaHHOe 3Ha4veHmne Hg
M yCTaHOBUTb HAcocC Ha
OaHHOe 3HaYyeHue.

(@ PabouasiToukas

MpoBecTy 13 pabouyer

[euratbea no XapakTte-

AmanasoHe TOYKM Haneso. CuntaTb PUCTMKE perynmposa-
perynupoBsaHvs 3adaHHoe 3HaveHue Hg  Hus 0o
M YCTaHOBUTb HAaCOC Ha  XapaKTepUCTUKN MaK-
AaHHOe 3HaYeHue. CMMyMa, 3aTeM no
rOpV30HTanu Haneso,
cuMTaTh 3aaHHOe
3HaveHue Hg M ycTaHo-
BWTb HacoC Ha faHHoe
3Ha4eHue.
,D,Vlal'la3?H HMVIH.' HMaKC. HMMH.' HMaKC.
HaCcTponKM CM. XapaKTepUCTUKK CM. XapaKTepucTmKu

(Hanp., B cneunduka-
Lmn)

(nanp., B cneunduka-
Ln)
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Nmax

Hs

Nmin

Puc. 41: PyuHol pexcum ynpasneHus

Q

Pyccknin

YKA3AHWUE:
B kauecTBe anbTepHaTMBbI MOXKHO HACTPOUTb TaKXKe PYHHOMN PEXXUM
ynpaeneHus (puc. 41) unu akcnnyataumoHHbIi pexxkum PID.

Pyu4HO1 peXkum ynpaeneHus:

MMpw BKITHOYEHMUUN PEXKMMA «PYUYHOI pexKmMM yrnpaBlieHns» OTKo4a-
t0TCS BCe OCTanbHble Crocobbl perynnpoBaHns. HYactoTa BpaLleHns
Hacoca noaaep>KMBaeTcs Ha MOCTOSHHOM 3HaYeHWM U HacTpanBa-

€TCS MOCPeACTBOM MOBOPOTHOMN KHOMKM.

[nanasoH 4acToThl BpalleHUA 3aBUCUT OT aN1eKTpoasuraTensa u tuna
Hacoca.

PID-perynuposaHue:

Mcnonb3yembint B Hacoce MN-perynaTop 98ngeTca cTaHAapTHbIM
MNMO-perynatopom, onncbiBaembiM B TMTEPAType Mo TEXHVKe aBTOMa-
TUYeCKOro perynnposanus. Perynsatop cpaBHMBAET U3MepPEHHOE TeKy-
LLiee 3Ha4YeHMe € 334aHHbIM 3Ha4eHNEM 1 NbITAeTCA MaKCMManbHO
TOYHO afanTUpoBaThb hakTUYeCKOoe 3HaYeHWe K 3agaHHoMmy. Mpu
MCMOMb30BaHNM COOTBETCTBYHOLLMX AATUMKOB MOTYT ObITb peannso-
BaHbl Pa3/INYHble PEXXUMbI PEryIMPOBAHWA, HAMp., perynnposaHune no
AaBreHuto, Nepenany OaBfieHW, TeMnepaTtype unv noToky. Mpu
BblbOpe AaTUMKa CnedyeT yUnTbiBaTb I1EKTPUHECKME XapaKTePUCTUKN,
npuBefeHHble B cnncke «Tabn. 3: PacnpepeneHne knemm» Ha cTp. 185.

XapakTepucTUKK perynmpoBaHns MoryT ObiTb ONTUMU3NPOBaHbI
nyTem u3mMeHeHus napameTpos P, | u D. CocTasnstowas P (nnm npo-
NOPLMOHANbHAA) PEryNATOPa YKa3blBAeT HA JIMHEHOE yCuneHne
OTKIIOHEHMSI MeXXAY TeKYLLUMM M 3aAaHHbIM 3HA4EeHUAMMW Ha BbIXOL,e
perynaTopa. HanpasneHue perynnupoBaHus onpenenseTcs 3Hakom
nepep coctasnawooLen P.

Coctasnstowast | (unu nuTerpanbHas) perynstopa KOMneHcupyer
OTKIIOHEHWE PErynupyemoi BeIMUmHbl. MOCTOSIHHOE OTKITOHEHWE NpU-
BOAMT K JIMHEMHOMY MOBBILUEHMWIO Ha BbIXOAE perynsiTopa. 3To No3so-
nsieT n36exxaTb NOCTOSHHOTO OTKIIOHEHWS PEryNNPYEeMON BETMUMHBI.

CocTasnsatowas D (unu guddepeHumansHas) perynstopa pearmpyet
HernocpeacTBEHHO Ha CKOPOCTb M3MEHEHNS OTKNOHEHWS perynupye-
MOW BeNUYMHbBI. ITO BNMUSET Ha CKOPOCTb peakuymm cuctemsl. B kave-
CTBe 3aBO,CKOM YCTAHOBKM cOCTaBnaowas D ycTaHOBNeHa Ha Hy b,
T.K. 3TO NogxoauT Ana 60nbLIOro Konu4yecTsa NPUMeEHEHUN.

ﬂapaMeprl cnenyeTt USMEHATb TOJTbKO C He60NbLUNM LLIAroM, NocTo-
AHHO KOHTPONMNPYA peakunto CUCTEMbI HA USMEHEHUA. ApanTauyus
3HaYeHuMn napameTpoB O0JI>KHA BbIMNOJIHATLCA TONbKO cneunann-
CcTamu B 06/1aCTU TEXHUKM aBTOMATMUYECKOTO perynupoBaHua.

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
1lc .. 300c 1lc
D Oc Omc ..990 mc 10 mc
(= peaktmempo- 1c .. 300¢c 1c
BaHO)

Tabn. 8: MapameTpsl PID
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10

206

TexHnyeckoe ob6cny>xusaHue

TexHuka 6e3onacHocTn

HanpasneHue perynvpoBaHus onpenensieTcs 3HaKoM COCTaBNsO-
wen P.

MonoxuTensHoe PID-perynuposanue (ctanpapr):

Mp¥ NONOXXNTENbHOM 3HaKe COCTaBnstoLWen P perynupoBaHuve pea-
TMPYeT Ha 3aHWXKEHWe 33 aHHOrO 3HAYEHWS NOBbILLEHWEM HacTOTbI
BPaLLeHWs Hacoca A0 AOCTUXKEHUS 3a[aHHOrO 3HaYEHNS.

OTtpuuaTenbHoe PID-perynupoBaHue:

Mpv oTpULATENIBHOM 3HaKe COCTaBnstoLWen P perynupoBaHve pea-
TMPYeT Ha 3aHWXKEHWe 3a[aHHOrO 3HAYEHWS MOHWXKEHWEM YaCTOTbI
BpaLLeHNs Hacoca 40 [OCTUMXKEHUs 3a4aHHOTO 3HaYeHWS.

YKA3AHUE:

Ecnu npu ncnonb3osanum PID-perynuposBaHuna Hacoc paboTaeT
TONbKO C MMHUManbHOM UM MaKCUManbHOM YacTOTON BpaLLLeHUs U
He pearmpyeT Ha U3MEHeHWe 3Ha4YeHNI NapaMeTpoB, Heo6X0aMMO
NpPOBEPUTb HamnpaBJieHne perysinpoBaHus.

K pa6oTam no TexHM4eCKOMY 06GCITy)KMBAHUIO U PEMOHTY Aony-
CKaeTcsl ToNbKo KBaNnMGMUUMPOBaHHbIii nepcoHan!

PekomeHOyeTCs nopy4aTb Texo6Cy>KUBaHWe 1 NPOBEPKY HACOCOB
COTpPYAHMKaM TexHuueckoro otaena Wilo.

OMACHO! OnacHo ans XXusHu!

Mpu pa6oTe c aneKTpMyecKMMu npubopamm cyliecTeyeT yrposa
AN )KN3HU BCneacTBUe yaapa aNeKTpU4ecKMmM TOKOM.

Pa6oTbl No TexHMUYecKoMy o06cny>KuBaHuio aneKkTpoobopynosa-
HUSI MOTYT BbIMONHATLCS TONbKO 31eKTPOMOHTEPOM, UMEIOLLIUM
[O0NYCK perMoHasnibHOro NoCTaBLYMKa 3/1eKTPO3Heprum.

MNepen Hayanom No6bIX paboT No Texo6cny>XMBaHUIO 3neKTpuye-
CKUe yCTPOMCTBA [OMXKHbI 6bITb 06€CTOYEHbI C TPUMEHEHUEM
BCEX Mep NpefoCTOPOXKHOCTU OT MX NOBTOPHOIO BKAIOYEHUS.
MoBspeXxaeHuns coeauHNTENbHOro Kabens Hacoca AOMKHbI yCTpa-
HATbCSA TONbKO AOMYLLEHHbIM U KBanMULMUPOBaHHbIM 3/1eKTPO-
MOHTepoM.

Hu B KoeM cnyyae He BCTaBNSATb NOCTOPOHHUE NpeMeTbl B OTBep-
CTUS 3NeKTPOHHOIO MOAyNs UNKU aneKTpoasuratens!

Co6niofaTb MHCTPYKLIMKM MO MOHTaXKy U 3KCMJlyaTalum Hacoca,
YCTPOWCTBa PeryfiMpoBKU YpPOBHS U APYrMX NpUHapneXxHocTen!

OMACHO! OnacHo ans »u3Hu!

OTCyTCTBME CMOHTMPOBaHHbIX 3aLMTHBIX YCTPOMCTB 3N1eKTPOH-
HOro MoAy/s, a TakxXKe 3alMUTHbIX YCTPOMCTB B 06nacTn Myd bl
MOXKET NPUBECTU K NONTy4eHUIO ONacCHbIX AJiS )KU3HU TPaBM
BC/ieACcTBME NOPaXKeHUs 3NeKTPOTOKOM MIIM KOHTaKTa C Bpallato-
LWMMUCA AeTansamMu.

Mo 3aBeplueHnun paboT nNo Texo6cny>KMBaHUIO AEMOHTUPOBAHHbIE
3alUTHbIE YCTPONCTBa (Hanp., KpbilKa MORYNS UM KOXKYXU

My Tbi) AONKHBI 6bITh CHOBa CMOHTUPOBaHbI!

BHMMAHME! OnacHocTb MaTepuanbHoro yuep6a!

OnacHOCTb NoBpeXXAeHUI BCneacTBue HeKBanMULMpoBaHHOTO
obpaiueHus.

JkcnnyaTauus Hacoca 6e3 CMOHTMPOBaHHOIO 3M1eKTPOHHOrO
MOAYNS KaTeropuyecku sanpetyeHa.
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10.1 nMopauvaBo3nyxa

10.2 Pa6oTbl N0 TEXHMYECKOMY
o6cny>xusaHuio

10.2.1 3ameHa TOPLEBOrO YNNOTHEHUS

OdeMoHTaXxX

Pycckum

OMACHO! OnacHo ans XXusHu!

CaM Hacoc 1 ero 4acTu MoryT GbiTb o4eHb TsXKenbiMu. NMapeHue
AeTanei MoXXeT NPUBECTU K MOpe3aMm, 3aLieMNeHnsaM, ylumbam unm
ynapam, BnnoTb A0 CMepTenbHOro ucxona.

MUcnonb3oBaTb TONbKO Noaxoasiine NofbeMHble CPefCcTBa U
¢ukcnposaTb fetanu, YTo6bl He AONYCTUTL UX NaAEHUS.

Mpe6biBaHMe Nop, BUCALLMM FPY30M 3anpeLleHo.
Mpu XpaHeHUM U TPAHCNOPTUPOBKE, a TAKXKe Nepef BCEMU YCTaHO-

BOYHbIMU U NPOYUMU MOHTAXKHbIMU paﬁOTaMVI cnepyet obecne-
4uTb 6e30nacHoe NonoxkeHue u yCTOﬁ‘IMBOCTb Hacoca.

OMACHO! OnacHOCTb 0>KOroB N NpuMep3aHus NpyU KOHTaKTe

¢ Hacocom!

B 3aBucumMocTH OT paboyero cocTosIHUA HacOCa UIN YCTaHOBKYU
(TemnepaTypa nepekaunMBaemoii XXMAKOCTH) BeCb HACOC MOXKET
CUNbHO HarpeTbCs UM OXNTaAUTbCA.

Bo Bpems 3kcnnyaTauuu cobnionatb AUcTaHumio!

Mpu BbICOKMX TeMnepaTypax Bofbl U BbICOKOM flaBlieHUU B
cucTeMe nepep Hayanom nposefeHuns No6bix paboT AaTh Hacocy
OCTbITh.

JTio6ble pa6oTbl AOMKHbI NPOBOAUTLCSA B 3alLUTHOM ofiexae, nep-
YaTKax M 3alUMUTHbIX OYKaX.

ONMACHO! OnacHo ans XXu3Hu!

MpumeHsieMble NpU TEXHUYECKOM 06CNY>KUBAaHUN UHCTPYMEHTbI
MOryT 6bITb 0T6pOLIEHbI NPY KaCaHUU BPALLAIOLLMXCSA YacTel n
NPUYUHUTD TPaBMbl, B TOM YMCTe CMepTesbHble.

MpumeHsieMble NPU TEXHUYECKOM 06CNY>KUBAaHUN UHCTPYMEHTbI
AOMKHbI 6bITb Y6paHbl Nepen BBOA,OM Hacoca B 3KCMlyaTaumio.

Heobxonnmo perynspHo npoBepsTb, obecnevnBaeTcs nv nogayva
BO3[yXa Ha KOpnyce Hacoca. B cnyyae 3arpsisHeHns criedyeT BocCTa-
HOBWTb HA1eXKaLLyo NoAaqy BO34yXa /151 OXN1aXKO,EHNs 3N1eKTPoa-
BUraTeNs v 3feKTPOHHOrO MOLY NS,

OMNACHO! OnacHo ans >XusHu!

Mpu paboTe c aneKTpUYecKUMU Npnbopamm cyuiecTByeT yrposa
ANs )KU3HU BCNeacTBUe yaapa 3NeKTPU4eCKMM TOKOM.
Y6enuTbCs B OTCYTCTBUM HaNPs>KEHUS U 3aKPbITb NI OTTOPOANTD
HaxofsLMecs Nof, Hanps>KeHMeM cocefiHUe peTanu.

OMNACHO! OnacHo ans >Xu3sHu!

MapeHue Hacoca UNK oTAENbHbIX 3/IEMEHTOB KOHCTPYKLIMU MOXKeT
NPUBECTU K NOJTY4€EHUIO ONACHBIX OIS XKU3HU TPaBM.

Bo Bpemsi MOHTa>KHbIX paboT Bce aneMeHTbl KOHCTPYKLIMKM Hacoca
AOMXKHbI 6bITb 3ahUKCMPOBaHbI ANs NpeaynpeXXAeHUst UX NageHus.

HesHauuTenbHoe KanneobpasoBaHwve B nepuod obkaTku sBseTcs
HOPMarnbHbIM. TaK)Ke BMOJSIHe [OMYCTUMA HE3HAYMTENbHASI HETepMe-
TUYHOCTb BO BpeMsi CTaHQAPTHOM 3KCMyaTauum Hacoca. HecmoTps
Ha 37O, Bpemsi OT BpemeHu TpebyeTcs NpOBeAEeHME BU3YaibHOTO
KOHTpOns.. Mpy SBHO BbIPaXKEHHbIX yTe4Kax crieqyeT 3aMeHUTb
YMIOTHEHMS.

®upma Wilo npegnaraeT peMOHTHbI KOMMNEKT, KOTOPbIA COQEP>XXNUT
HeobxoAnMble CMeHHbIe 3an4acTu.

1. yCTaHOBKy 06ecTouNTb N 3aLNTUTDL OT HEeCaHKUMOHMNPOBAHHOTO
NMOBTOPHOrO BKJTIOYEHUA.

2. 3aKpbiTb 3aMopHble apMaTypbl Nepeq, v 3a HACOCOM.
Y6enuTbCs B OTCYTCTBMM HAMNPSKEHUS.

4. 3a3eMNUTb M 3aMKHYTb HAKOPOTKO paboumii y4acTok.
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5. OTcoeanHUTL Kabenb Ans NOAKMIHeHUs K ceTh. OTCOeAnHNTD
kabenb auddepeHUmManbHoro AaTumMKa aasneHns (ecnm meeTcs).

6. C6poCcMTb AaBMeHWe B HacoCe NyTeM OTKpbIBaHUA KnanaHa ans
BbiMyCcKa Bo3ayxa (puc. 38, nos. 1).

ONACHO! OnacHocTb 06Bap1BaHu1S XXUAKOCTbIO UNK napom!
BBuay BbICOKOMW TeMNepaTypbl NepeKavynBaeMbiX XKUAKOCTEN
CyLecTByeT OnacHoCcTb 06BapuBaHus.

Mpu BbICOKUX TeMNnepaTypax nepeKkavynBaeMom XXUAKOCTU AaThb
Hacocy oCTbITb Nepen Hayanom nposeaeHus niobbix pabot.

7. CHATb anekTpoaBuraTesb/Mpmeog ¢ paboumnm Konecom v ynoT-
HeHWeM Bana c Koprnyca Hacoca, ocnabus cnaHuesble 60NTbI
(puc. 6, nos. 1.4).

YKA3AHUE:

Ecnv Ha Hacoce cMOHTUPOBaH AnddepeHUManbHbIi 4aTYUK AaBne-
HWS, TO Nocre 3Toro oH byaeT 3adMKCMpOBaH NNULLL BUTKaMu Tpy6o-
MpPOBOAOB M3MepeHNs fasneHuns. Bo nsbexxaHve nospe>kaeHns
avddepeHUManbHOro AaTyvKka AaBneHns ero MOXKHO Cerka oTo-
THYTb B CTOPOHY.

YKA3AHWE:

[1ns ynpoLleHns eMoHTaXa 3MeKTPOABMIraTenNs 1 3alUmMThbl INeKT-
POHHOrO MOAY NS NOCAEOHNA MOXKHO CHSATb, BbIBEPHYB BUHTbI (prc. 6,
nos. 7.4) u cHaB 3ybuaTsble Wwaiibbl (puc. 6, nos. 7.5).

8. CHATb ynnoTHUTENbHOE Konbuo (puc. 6, nos. 1.13).

9. CHsaTb C Bana nepeaHee cTonopHoe Konbuo (puc. 6, nos. 1.12).
10. CHaTb  Bana pabouee koneco (puc. 6, no3. 1.11).

11. CHATb C Bana 3agHee CTonopHoe Konbuo (puc. 6, nos. 1.12).

12. CHaTb € Bana pacnopHoe Konbuo (nos. 1.22, cm. «Ta6n. 11:
3anuacTu» Ha cTp. 220).

13. CHsaTb € Bana TopueBoe ynnoTHeHue (puc. 6, nos. 1.21).

14. Bbl3aBUTb HEMOOBMXKHOE KOJbLIO TOPLEBOTO YNIOTHEHUS U3
rHesqa BO fiaHLE 3NeKTPOABMUIraTeNs U OUUCTUTb NOCA[OUHbIE
NOBEPXHOCTY.

15. TwaTenbHO OYUCTUTbL NOCA[OYHYIO MOBEPXHOCTb Bana.

YKA3AHUE:

Mpu onucaHHbIX HUXKe onepaumsax cobnio[aTh NpeanmCcaHHbI

MOMEHT 3aTsXKKM NS KaXKOoro Tuna pesbosl (cm. Tabnuuy 9

«MOMEHTbI 3aTSXKKN BUHTOB» HUXKE).

16. BcTaBMTb HOBOE HEMOOBUXKHOE KOMbLIO.

17. HapgeTb Ha Ban TopueBoe ynnoTHewue (puc. 6, no3. 1.21). U36e-
raTb NOBPE>XXAEeHNN TOPLIEBOrO YNNOTHEHNS N3-3a NepeKkoca.

18. HapgeTb Ha Ban HOBOe pacnopHoe Konbuo (no3. 1.22, cm. «Tabn.
11: 3anuactv» Ha cTp. 220).

19. HapeTb Ha Ban Hacoca HOBOe 3aijHee CTOMOPHOE KOMbLO (pmc. 6,
nos. 1.12).

20. YcTaHoBuTb pabouee Koneco (puc. 6, nos. 1.11) Ha Ban.

21. HapeTb Ha Ban Hacoca HOBOe NnepegHee CTOMOPHOE KOMbLO
(puc. 6, nos. 1.12).

22. BCTaBWTb HOBOE YNNOTHUTENbHOE KOMbLO (pmc. 6, no3.1.13).

23. BcTaBWUTb 3neKTpoABuraTens/npuBof ¢ paboumm Konecom v

YNAOTHEHMEM Bana B KOPMYC Hacoca 1 3aKpenuThb thaHLeBbIMM
6onTamm (puc. 6, nos. 1.4).

YKA3AHUE:
Ecnv Ha Hacoce cMOHTHpPOBaH AnddepeHLManbHbI 4aTHUUK faBne-
HUsl, 3ahpUKCMPOBATL €r0 NP 3aKpenseHnn hnaHLeBbIX 601TOB.
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MoMeHTbI 3aTS>)KKU BUHTOB

Kopnyc Hacoca

Pycckum

YKA3AHUE:
CobntogaTtb Mepbl N0 BBOAY B 3KcnAyaTaumio (rnaea 9 «Bsof B 3KC-
nnyaTaumio» Ha ctp. 202).

24, Mopaknio4nTb (Npy HE06X0AMMOCTH) Ha KNEMMax COeAMHNTENb-
HbI Kabenb ouddepeHUManbHOro gaTymka OaBneHus/kabenb
ONs NOOKIOYEHUS K CETU.

25. OTKpbITb 3aN0OpHble apMaTypbl Nepep 1 3a HACOCOM.

26. CHoBa NpuBeCTM B 4eNCTBUE NPefOXPaHNTENb.

3aTAHYTb paBHO-

— Puc. 6/nos. 1.4 M6 20 MEepHO KpecT-
M10 35

dnekTpoaBuratenb HakpecT

Knemmbl ynpaBneHus Puc. 23/nos. 4 - 0,5

Cunosble KneMmbl Puc. 24/nos. 7 — 0,5

Ka6enbHble CTAXKKN Puc. 2 = 0,5

ANeKTPOHHbIW MOAY b Puc. 6/nos. 7 M5 4,0

Kpbiwka moayns Puc. 3 M4 0,8

Tabn. 9: MOMeHTbI 3aTSXKKU BUHTOB

10.2.2 3ameHa anekTpogBuratens/npusona

S)

S

10.2.3 3ameHa 3neKTPOHHOro Mmoayns c

[ns nemMoHTaXka 3neKTpoaBuraTens/NpMBoaAa BbINOMHUTL ONepaumm
1-7,cm.rnasy 10.2 «PaboTbl N0 TeXHNYECKOMY 0OCY>KMBAHUIO» Ha
cTp. 207.

BbiBepHYTb BUHTBI (pyc. 6, N03. 7.4), cHATb 3y64aTble Wwaiibbl (puc. 6,
Mno3. 7.5) ¥ CHATb 3NEKTPOHHbIM MOAY b BEPTUKaNbHO BBEpX (pUc. 6).
[ns MOHTa>ka 3NeKTpoABMraTens BbINOMHNUTL onepaumm 22 n 23, cm.
rnaBy 10.2 «PaboTbl M0 TexHMYECKOMY 06CY>KMBaHMIO» Ha CTp. 207.
Mepen MOHTa>XOM 3MEKTPOHHOIO MOAYNS HaeTb HOBOE YMNOTHN-
TeNbHOE KOMbLO Ha KOHTAKTHYO MOBEPXHOCTb MeXXAY MOAYNeM U
anekTpoasuratenem (puc. 6, nos. 1).

INEeKTPOHHbIA MOOYNb BOABUTb B KOHTAKTHbIE 31EMEHTbI HOBOTO
3NEeKTPOABUraTeNs 1 3akpenuTb BUHTaMu (puc. 6, nos. 7.4) n 3y6ua-
TbiMK Wanbamm (puc. 6, nos. 7.5).

YKA3AHWE:
3NeKTPOHHBIN MOAY b NPV MOHTaXe BAABNUBATL [0 yropa.

YKA3AHUE:

Cobnopath NpeanuCcaHHbIi 48 TMNA pe3bbbl MOMEHT 3aTAXKKM
BMHTOB (CM. nepeyeHb «Tabn. 9: MOMEHTbI 3aTSXKKM BUHTOB» Ha
cTp. 209).

YKA3AHWE:

MoBbILEHHbIN YPOBEHDb LLiyMa MOALUMMHUKA U BUOPaLMM yKa3bIBaOT
Ha M3HOC NOALIMMHKKA. B 3TOM cnyyae noALWNMNHUK [OIXKEH BbiTh
3aMeHeH creumanuctamm TexHuyeckoro otaena Wilo.

OMACHO! OnacHo ans Xu3Hu!

Mpwu pa6boTe c aneKTpuyeckumu npubopamm cyuiecTsyeT yrposa
ANS XXU3HU BCNeCcTBUE yaapa 31eKTPUHeCcKUM TOKOM.
Y6eaunTbCs B OTCYTCTBUM HaNPsi>)KEHUS U 3aKPbITb UM OTTOPOAUTD
HaxofsLuecs Nof, Hanps>keHneM cocefiHue geTanu.

[ns neMoHTax)<a 3NeKTPOHHOIo MOQY IS BbINOMHWUTL onepauun 1 -5, cm.
rnasy 10.2 «PaboTbl N0 TexXHUH4ECKOMY 06CNy>KMBaHMIO» Ha CTp. 207.
BbIBEpHYTb BUHTBI (prC. 6, N03. 7.4), cHATb 3y64aTble Wwaibbl (puc. 6,
Nno3. 7.5) U CHATb 3MIEKTPOHHBIN MOZYSIb C 3NEKTPOABUraTens.
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HeuncnpaBHOCTH, NpUYUHDBI U
cnocobbl ycTpaHeHus

UHaukauum HEMCHPBBHOCTeﬁ

0O603HaueHus

S

©

+ Mepen MOHTa>KOM 31eKTPOHHOr0 MOAYNA HadeTb HOBOE YNNOTHN-
TenbHOE KOMbLO Ha KOHTAaKTHYO MOBEPXHOCTb MeXXAy MOAYyNeM u
anekTpoasuratenem (puc. 6, nos. 1).

* JNeKTPOHHbIM MOAYNb BAABUTb B KOHTAKTHbIE 3fIeMEHTbl HOBOTO
3MeKTPOABUraTens 1 3aKkpenuTb BUHTamm (puc. 6, Nos. 7.4) n 3ybua-
TbIMK Wwanbamu (puc. 6, nos. 7.5).

« Mocnenytowme penctens (BOCCTaHOBNEHUE COCTOSIHUS TOTOBHOCTY
Hacoca) onucaHbl B rnase 10.2 «Pab0oTbl N0 TEXHNHYECKOMY 06CY>KMN-
BaHMIO» Ha cTp. 207 1 BbINONHSIOTCSA B 06paTHOM NocnegoBaTenb-
Hoctu (onepaumn 5 - 1).

YKA3AHUE:
JNeKTPOHHbIN MOAYMb MPU MOHTaXe BAABAMBaTb A0 yrnopa.

YKA3AHWE:
CobnropaTh Mepbl Mo BBOAY B 3KcnnyaTaumio (rnasa 9 «Beod B 3KC-
nnyaTtaumio» Ha cTp. 202).

YcTpaHeHue HemcnpaBHOCTel cnefyeT Nopy4aTb ToNbKo KBanndpu-
umposaHHOMY nepcoHany! Co6niofaTb yka3aHus no TexHuke 6esona-
cHocTH B rnaee 10 «TexHuyeckoe o6cny>kmBaHue» Ha cTp. 206.

Ecnu ycTpaHUTb HeMCNpaBHOCTb He yAaeTcsi, Heo6xoauMo o6pa-
TUTbCS B CMELMUaANN3MPOBaHHYIO MacTepcKyio nn6o B 6mxxanumi
TeXHUYECKUIA OTAEeN KOMMAHUU UM ee NPeacTaBUTENbCTEO.

HencnpaBHOCTH, NPUYMHBI U CNOCOBbI YCTPAHEHUS CM. B CTPYKTYPHYHO
cxeme «Co0BLLEHME O HEMCMPaBHOCTW/MpeaynpeamTenbHoe coobLye-
Hue» B rnase 11.3 «KeutnposaHue ownbok» Ha cTp. 214 n nocnepyto-
wwue Tabnuupl. B nepson KonoHke Tabnuubl nepeyncneHbl Homepa
KOO,0B, KOTOPbIE YKa3bIBAOTCA Ha AWCMee B Cy4Yae HeNCNPaBHOCTU.

YKA3AHUE:
Mpn oTCYTCTBUM NPUUNHBI HEKOTOPbIE HENCMPABHOCTM YCTPaHAOTCA
aBTOMaTU4YeCKMU.

MoryT BO3HMKaTb CiefytoLLme TUMbl OLIMOOK pasnnyHOro npuopwm-
TeTa (1 = HA3KUIM NPUOPUTET; 6 = BbICLUNIA NPUOPUTET):

A Bo3Hunkna owmnbka; Hacoc cpasy ocTaHaBnn- 6
BaeTcs. OwmnbKa gomkHa 6bITb KBUTUPOBaHa
Ha Hacoce.

B Bo3Hunkna owmnbka; Hacoc cpasy ocTaHaBan- 5

BaeTcs. [ToKa3aHUs cHeTHMKa yBennyvBa-
0TCSl, HAYMHAETCs 06paTHbIN OTCHeT
BpemMeHu. Mocne 6-1 owWnbKM perncTpupy-
eTCs OKOH4YaTesIbHas owmnbka, KoTopas
A,0J1>KHa ObITb KBUTUPOBAHA Ha Hacoce.

c Bo3Hukna owwnbKa; Hacoc cpasy octaHaBnn- 4
BaeTcs. Ecnu owmbka gnutcs bonee 5 MUHYT,
MoKasaHWs c4eTumKa ysenmumeatotcs. Mocne
6-110LWMBKM perncTpnpyeTcs OKOH4YaTeNbHas
oLwnbKa, KoTopas AoMKHa ObITb KBUTMPOBaHa
Ha Hacoce. B MHOM cny4ae Hacoc CHOBa aBTO-
MaTUYECKUN BKMNIOYaAEeTCS.

D Kak T1n owmnbkum A, ogHako Tun owmnbkmn A 3
nmeeT 6onee BbICOKMI NPUOPUTET MO OTHO-
LLEHMIO K TUMY oLwmnbKm D.
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T MosicHeHne
own6Ku
E ABapUNHbIA

4acToTon Bp

peXMM: NpeaynpexpeHue 2
alLeHns B aBapUtHOM pexxnume
aKTMBMPOBAHHO 0606LLEHHOI CUTHaNN3a-
umnen HemcnpasHocTu (SSM)

F OCTOpPOXKHO

— HacoC NpoAoJI>KaeT BpaLlaTbCs 1

11.1 MexaHU4YecKMe HeMCNpaBHOCTU

HeuncnpaeHocTb MpuumnHa

Hacoc He 3anyckaeTcannunpabotaer KabenbHble knemMmmMbl ocnabnu
c nepebosmu

YcTtpaHeHue

MpoBepuTb Bce KabesnbHble COeANHEHNS

MpenoxpaHUTENU HencnpasHbl

MpoBepUTL NPefOXpPaHNTENN, Hen-
CrpaBHble NPefoXpaHUTeNn 3aMeHNTb

Hacoc paboTaeT ¢ MOHM>XXeHHON 3anopHbIN KnanaH ¢ HaNnoOpHOW CTO-
MOLLIHOCTbIO POHbI ApOCCeNMpoBaH

MepnneHHo OTKPbITb 3anopru7| KnanaH

Bo3pyx Bo BcacbiBatoLLem Tpybo-

YCTpaHUTb HErepMeTUYHOCTU (hnaHLe-

nposofe BbIX COEOVHEHWN, yOanuTb BO3OYX U3
Hacoca, Npy BUOVMOW yTeuke 3aMeHUTb
TOopLEeBOe YNIoTHeHWe
Hacoc usnuwHe wymmT KaButauus BBMOY HEOOCTaTO4YHOro  OBLICUTbL AABMIEHUE HA BXOLE, YUUTbI-

0aBJIEHNA Ha BXoOe

BaTb MMHWUMarbHOE OABMEHME Ha BCACbl-
BatoLLeM naTpybKe; NpoBepuTb 1 Npu
HEeO06X0AMMOCTM OUUCTUTb 3aABUKKY

1 UNLTP HA CTOPOHE BCAChIBAHUS

nOBPE)K,D,eHMe NOAOLLUNMHUKA 3N1eK-
Tpoosuratena

Hacoc oTnpaBuTb Ha NpoBEpPKyY U Npu
Heo6x0AMMOCTN Ha PEMOHT B TeXHWUYe-
ckui otgen Wilo unu B cneunanmsmnpo-
BaHHYO MacTepCKyto

11.2 Ta6nuua ownbok

Fpynnupos- Owunbka MpuumHa YcTpaHeHue Tun
Ka owmn6Ku
HV AC
- 0 HeT ownbkm
Owunbka E004 ToHuKeHHoe Hanps- CeTb neperpy><eHa MpoBepuTb BHYTPEHHIOO c A
yctaHoBku/ >KeHue 3/1eKTPOMNpPOBOLOKY
cucTeMbl
E005 TMepeHanps>xkeHune Hanps>keHne cetun MpoBepuTb BHYTPEHHIOO c A
CNULLKOM BbICOKOE 31eKTPONpPOBOOKY
E006 Pab6ota ot gByx as  OTvcyTcTBytoLas dasa MpoBepnTb BHYTPEHHIOO c A
3/1eKTPOMpPOBOLKY
E007 OcTtopoxxHo! leHepa- [loTok NnpuBOAMUT B ABU- [lpoBepuTb HacTpowKy, npo-  F F
TOPHBIN PeXXnM >KeHune pabouee Koneco  BepuUTb (PYHKLMOHUPOBaHME
(npoTekaHue no Hacoca, BbipabaTbiBaeTC YCTaHOBKM
HanpasneHnoo 3ANEKTPUYECKUIA TOK BHumaHwme! Mpogomxntens-
noToka) Hag paboTa B 3TOM pexxume

NPUBOOUT K NOBPEXXOEHUNIO
neKTpopgsuratTensa

WHCTpyKUMs no MoHTaxy v akcnnyaTauum Wilo-VeroLine-IP-E, VeroTwin-DP-E
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Owwunbka E010 bBnokuposka Ban mexaHnyecku Ecnu 6noknpoBka He bygeT A A
Hacoca 33610KMpoBaH ycTpaHeHa Yepes 10 ¢, Hacoc
OoTKMNoYaeTcs
MposepuTb cBO6OAY X0Aa Bana,
CBS3aTbCS C TEXHUYECKUM
oTAenom
Owunbka E020 Teperpes 06MOTKM Meperpy3ka anekTpofa-  [aTb anekTpogBuratento B A
aneKkTpop- BUrartens OCTbITb,
BUraTens NpOBEPUTbL HACTPOWKM,
NpOBEPUTL/CKOPPEKTMPOBATDL
pabouyto TouKy
BeHTunAums anektpog- ObecneunTb cBO6OOHBIN NpU-
BUraTens orpaHnyeHa TOK BO37yXa
Temnepatypa Bofbl MoHU3MTbL TeMNepaTypy BOAbI
CNIULLIKOM BbICOKast
E021 Tlleperpyska anek- Pabouas Touka 3anpe-  poBepuTb/cKoppekTMpoBaTh B A
TpoasuraTens penamu paboyero nons  paboyyto TOUKy
Ocapok B Hacoce CBsA3aTbCA C TEXHUYECKUM
oTAenom
E023 KopoTkoe 3ambiKaHue JnekTpogsuratenb Mnn  CBA3aTbCa C TEXHUYECKUM A A
1 3aMblKaHWe Ha 3M1EKTPOHHbIN MOAY b oTAenom
3eMMo0 HencnpaseH
E025 Owwnbka KOHTaKTa JN1eKTPOHHBIN MOJY b CBA3aTbCA C TEXHUYECKUM A A
He UMeeT KOHTaKTa C oTAenom
3neKTpoaBuraTenem
O6pbiB 06MOTKM dnekTpopBuraTenb Hen- CBA3aTbCA C TEXHUYECKUM
CrnpaseH oTAenom
E026 3aluTHbIN KOHTaKT dnekTpoasuratenb Hem- CBA3aTbCA C TEXHUYECKUM B A
o6bmoTku unm PTC cripaseH oTpenom
npepBsaHbl
Owwunbka E030 T[leperpes 3anekTpoH- OrpaHuyeHanogayaBo3- Ob6ecneuntb cBobogHbIM Npn- B A
3NeKTPOH- HOro Mogyns gyxa K paguatopy TOK BO37yXa
Horo Mopyns mMoayns
E031 TMeperpes Hybrid/ MpeBbiweHa Temnepa- Yny4ywmnTb BEHTUAALMKIO B A
CUNIOBOW YacTn Typa OKpy>KatoLLen nomeLleHns
cpenpbl
E032 ToHwxeHHoe Hanpa-  KonebaHus Hanps>keHns [poBepuTb BHYTPEHHIO F D
>KeHMe NPOMe>KyTO4Y- B 3MIEKTPOCeTH 31eKTPOMpPOBOLOKY
HOro KOHTYypa
E033 T[lepeHanpsxeHue KonebaHus HanpskeHns [poBepuTb BHYTPEHHIOO F D
NPOME>XXYTOYHOro B IN1eKTpOCeTH 3/1eKTPOMpPOBOLOKY
KOHTYpa
E035 DP/MP:ogHanTa>ke OpfHa v Ta>ke MOEHTU-  BbIMONMHUTL MOBTOpPHOE E E
naeHTudurKaums hMKaLMs MMEETCA MHO-  Ha3HaueHWe OCHOBHOTO M/Mnn
MMeeTcs MHOro- rOKpaTHO pesepsHoro Hacoca (cm. Mnaea
KpaTHO 9.2 Ha cTp. 203)
Owunbka EO50 Tanm-ayT cea3v BMS [pepBaHa cBsi3bno wimnHe [lpoBepuTb kabenbHoe coegm- F F
CBSA3U WNW NpeBbILLEeH NUMUT HeHue C aBTOMaTU31POBaHHON
BPeMeHMU, CUCTeMOWN ynpasneHus 3aa-
o6pbIB Kabens Huem
EO51 Heponyctumas kom-  Pa3Hble Hacocbl CB53aTbCA C TEXHUYECKUM F F
6vHaums DP/MP oToenom
E052 Taiim-ayT cBazn DP/  Kabenb cBA3u MP Hemc-  TMposepuTb kabenb 1 kabenb- E E

MP

npaBeH

Hble COeaNHEHNA
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ownbKu

HV

Owunbka E070 BHyTpeHHsid owmnbka  BHyTpeHHsS owwimnbka CBSA3aTbCA C TEXHUYECKMUM A A
3NneKTpo- cBazu (SPI) 3NEKTPOHUKMN oTAenom
HUKKN
E071 Owwmbka ICNMN3Y BHyTpeHHss owwinbka CBA3aTbCA C TEXHUYECKUM A A
3M1EKTPOHMKM oTaenom
E072 Cunosas yacTb/npeo- BHyTpeHHAs olumbKa CBA3aTbCA C TEXHUYECKNUM A A
6pasoBaTenb 3M1eKTPOHMKM oTaenom
E073 HegonycTumsbin BHyTpeHHAs owmbka CBA3aTbCa C TEXHUYECKUM A A
HOMEP 3MeKTPOHHOTO  3MEKTPOHUKM oTAenom
mMoayns
E075 HeuncnpasHo pene BHyTpeHHss owinbka CBA3aTbCA C TEXHUYECKMUM A A
3apaaKu 3MEKTPOHNKM oTAenom
E076 HeucnpaBeHBHyTpeH- BHyTpeHHss olinbka CB513aTbCA C TEXHUYECKUM A A
HunNpeobpa3oBaTesnb 3MEKTPOHUKM oTaenom
TOKa
E077 Owwnbka paboyero HeuncnpasHocTb nnu MNpoBepuTb Nogk4YeHne A A
HanpskeHus (24 B) owmbKa nogknoveHns  auddepeHumansbHoro gaT-
anddepeHumnanb- avddepeHLnanbHoOro YMKa gasneHus
HOro AaTyMKa gaBne- [[aT4MKa OaBleHUs
HUS
E078 Heponyctumbin BHyTpeHHs5 owinbka CB513aTbCs C TEXHUYECKUM A A
HOMep 3MeKTPOABM-  3MEKTPOHUKM oTaenom
ratens
E096 HeycraHoBneH BHyTpeHHAs owmnbka CBA3aTbCAa C TEXHUYECKMUM A A
MH(OPMALIMOHHbIN 31EKTPOHUKM oTaenom
6ant
E097 OrtcytcTByeT 650K BHyTpeHHAs owmnbka CBA3aTbCA C TEXHUYECKMUM A A
AaHHbIX Flexpump 3NEKTPOHUKMU oTaenom
E098 Bnok gaHHbIX BHyTpeHHss owwnbka CBA3aTbCA C TEXHUYECKUM A A
Flexpump HegencTBn- 3nNeKTPOHUKM oTAenom
TeneH
E121 KopoTkoe 3amblkaHne BHyTpeHHss owinbka CBA3aTbCA C TEXHUYECKUM A A
PTC anektpogsura- 3MEKTPOHUKN oToenom
Tens
E122 O6pbis coeanHeHns BHyTpeHHss onbka CBA3aTbCA C TEXHUYECKMUM A A
NTC cunoBon vactum 3MEKTPOHUKN oTAenom
E124 O6pbiB coeanHeHns BHyTpeHHAs owmbka CBA3aTbCa C TEXHUYECKUM A A
NTC 3nekTpoHHOro 3M1EKTPOHMKM oTAenom
moayns
Heponyctn  E099 Twn Hacocos Bbinu coegunHeHbl CBS13aTbCS C TEXHUYECKUM A A
Masi KoM6#u HaCoCbl Pa3nNYHbIX oTAenom
HaTopuKa TMnos

Tabn. 10: Tabnvua ownbok

JlononHUTenbHble NOSACHEHUS K

Kofam ownbok

Owunbka E021:

Owwmbka «E021» 03HayaeT, 4To OT Hacoca TpebyeTcs HosbLue MOLLHO-
CTW, 4eM 3TO [onycTUMO. Bo n3bexxaHne HeobpaTMMOro NOBpeXKAEHS
OBUraTens Unn 31eKTPOHHOTO MOAY NS NPMBOA, aKTUBUPYET 3alUTy U
OTKITOYAET HACOC, eCnu Neperpyska onutcs 6onee 1 MUHYTHI.

OCHOBHbIMMK npnynHamu 3TOM OLIMOKM ABNAIOTCA HEQ0CTATOYHO MOLLL-
HbI HAacoc, B 0COOEHHOCTM B COMETAHMM C BI3KUMM nepekavymMBaemMbiMun
SKNOKOCTAMU, UK CIULLIKOM 601bLLION pacxopn B yCTaHOBKE.

Mpu NosBNEHNM 3TOro KoAa oLMBKa B 3NEKTPOHHOM MOZYJe OTCYT-

CTBYeT.
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11.3

214

KeutuposaHue owm6okK

O6was uidopmauus

EEI:ET 5008 p 5000 ;/

Puc. 42: HaBueayus B cry4ae owubku

Owunbka E070; mHorga B coveTaHum ¢ owwmnbkomn E073:

Mpy HaNMUUKM ONONHUTENBHO NOAKIOYEHHbIX CUTHAMBHbBIX UK
ynpasnSoLWNX NMMHUN B 3N1EKTPOHHOM MOLYJS1e 3NEeKTPOMArHUTHble
MOMEXM MOTYT MPUBECTU K HAPYLUEHWIO BHYTPEHHEN CBA3MW. ITO
BedeT K MHOMKaLUKM Koaa ownbku «E070».

MpUYMHY MOXKHO NPOBEPUTbL, OTCOEAMHMB B 3NIEKTPOHHOM Moay e
BCE KOMMYHWKALMOHHbIE IMHUW, MOAKIIOYEHHbIe 3aKa3zumkoMm. Ecnin
owwnbka 6osbLie He BO3HWMKAET, 3HaUYUT Ha KOMMYHUKALMOHHbIX
NUHUSIX MOT MPUCYTCTBOBATb BHELLHWI CUTHAN MOMEXM, HaXxoOs -
WMIACS 3a Npefenamm AeiCTBYHOLLIMX HOPMATUBHbIX 3HaYeHWI. Bo3-
o6HOBIIEHNE HOPMASIbHOW 3KCMNIyaTaLMy Hacoca BO3MOXXHO TOSIbKO
nocrne yCTpaHeHWUst UCTOYHMKA HEUCNPABHOCTHU.

B cny4vae BO3HUKHOBEHUA ownbKM BMECTO CTpaHUUbI COCTOAHNUA
YKa3blBaeTCAd CTpaHMuUa owmnbKu.

B AaHHOM Crly4ae MOXHO BbIMONHUTbL HaBUraUMIo CriedytoLmm obpa-
30Mm (puc. 42):

[na nepexofa B pe>KMM MEHIO HaXKaTb KPaCHYHO KHOMKY.
Homep meHto <6.0.0.0> ykasblBaeTCs MUraHMEM.

BpalueHnem KpacHOM KHOMKM MO>KHO 06bI4HbIM CNOCO60M BbIMON-
HWUTb HaBWUTaLWMIO B MEeHIO.

Ha>kaTb KpacHyo KHOMKY.

Homep mMeHt0 <6.0.0.0> yka3biBaeTCq CTaTUYECKN.

Ha nHankaumm eguHULbI U3MEPeHNs YKa3biBaeTCs TekyLas YyactoTa
BO3HMKHOBEHMS OLWINGOK (X), @ TAKXKE MaKCUMasbHO BO3MOXKHas!
4acToTa BO3HMKHOBEHUS o6k (y) B hopme «x/y».

o Tex nop, No0Ka HEBO3MOXXHO KBUTUPOBATb OLIJVI6Ky, Ha>kaTune Kpa-
CHOW KHOIMKW BbI3bIBaeT BO3BpPaAT B PEXNM MEHHO.

YKA3AHWUE:
Tanim-ayT B 30 cekyH NPMBOANT K Nepexoay Hasag K cTpaHuue
COCTOSIHUS UK OLINBOK.

YKA3AHUE:

Ka>xkabii HoMep ownbkm nmeeT COBCTBEHHDBIN CHETHUUK, PUKCUMPYIO-
LM BO3HUKHOBEHMe ownbKmM 3a nocnegHue 24 4. Mocne pyyHoro
KBUTMPOBAHMWS, CNYCTA 24 Yyaca Nocne BKNIOYEHUS CeTU U Npwn
NMOBTOPHOM BKI/IOYEHMWN CETU CHETUMK OLLIMBOK cOpacbiBaeTcs.
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11.3.1 Twvn own6ku AunuD

Tun owmnbkm A (puc. 43):
3Tan Bbl- CopepxxaHue

nonHexnus/

3anpoc
nporpammbl

1 + YKa3sbiBaeTcst Ko owmnbKum
+ JnekTpogBuraTenb BbIK/.
« [opuT KpacHbI cBeTOAMON,
* SSM akTuBMpyeTCH
» CyeTumk owMBOK NoBbILLIAETCS

2 > 1 MUHYTbI ?

3 Owwnbka KBMTUpOBaHa?

KoHeL; Bo306HoBneHMEe CTaHOApPTHOTO pexxnma

® A
@ HeTt

Tun owmnbkm D (puc. 44):

JT1an Bbl- Copep>xaHue
nonHenus/

3anpoc
nporpammbi

1 » YKa3sblBaeTCs KO OLwMbKK
+ JneKTpoABuraTenb BbIK/.
« FopuT KpacHbI cBeTOAMOL,
+ SSM akTuBMpyeTcs

» CyeTumk owMBOK NoBbILLIAETCS

MMeeTca HOBas HEMCNPABHOCTbL TUMA «A»?

> 1 MUHYTbI ?

Owwnbka KBUTMpPOBaHa?

MNMmeeTca HOBast HEMCNPABHOCTb TUNA «A»?

Mepexopn K TNy OWNOKN «Ax»

KoHeL; BO306HOBIIEHME CTaHAAPTHOMO pexuma

@@QNOWFWN

Ha
HeTt
Puc. 44: Tun owubku D, cxema
Mpuv BO3HMKHOBEHUM ownboK Trna A unu D BbINONHATL KBUTMPOBa-
@ HWe creaylowmmM obpasom (puc. 45):

« [1ns nepexofa B peXXnM MEHI0 HaXKaTb KPACHYH KHOMKY.

"|TT 6000

Homep meHt0 <6.0.0.0> yka3biBaeTcq MUraHMEM.

+ TIOBTOPHO HaXXaTb KPACHYH KHOMKY.

6000 Homep MeH10 <6.0.0.0> ykasbiBaeTCq CTaTUYECKN.

YKa3blBaeTcs BpeMsi, OCTaBLLUeecs [0 TOro, Kak MOXKeT ObITb BbINOS-
HEeHO KBMTUPOBaHMe OLWNOKK.

@ @ + Bb>KOaTb OCTaBLUeeCs BpeMmsl.

1/1

1]

5000 Bpemsi 0 KBUTUPOBaAHWS BPYYHYIO BCErga COCTaBnseT ons Tuna

owmnbkn A n D 60 cekyHA.

RESET

1/1

+ TOBTOPHO HaXXaTb KPACHYHO KHOMKY.

Puc. 45: KsumupoaHue owubku muna
AunuD

Owwnbka KBUTUPOBAHA, yKa3blBaeTCA CTPaHMLUA COCTOAHUA.
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11.3.2 Twvn own6kKku B

216

4
O
®

®

Puc. 46: Tun owubku B, cxema

YacToTa BO3HMKHOBEHUS OLIMGOK
X<Y

RESET 5000
5

Puc. 47: KsumuposaHue owubku muna B
X<VY)

Tun owmnbkm B (puc. 46):
dTan Bbl-
nonHexus/

ConepixaHue

3anpoc
nporpamMMmbi

1 « YKa3blBaeTCs KOO OWn6KN
« JnekTpogBuraTenb BbIK/.
« [opuT KpacHbI cBETOQMOL,

« CyeTumK oWIMOOK NMoBbILLIAETCS

CyeTumk owmnbok > 57

+ SSM akTusupyeTtca

> 5 MUHYT?

> 5 MuHyT?

Owmnbka KBUTMpOBaHa?

KoHew; Bo306HOBNEHNE CTaHOAPTHOrO pe>xnma

Oa

Het

@@WNOMFWN

I'Ip|/| BO3HWMKHOBEHUW OWMOOK TUNa B ons BbINONHEHMS KBUTUPOBa-
HUSA 0eNCcTBOBaTb cneoywouwnm 06pa30M:

[nsd nepexofa B peXKMM MeHI0 HaXKaTb KPACHYHO KHOMKY.
Homep meHt0 <6.0.0.0> yKka3biBaeTCca MUTraHUeM.
[MOBTOPHO HaXKaTb KPaCHYO KHOMKY.

Homep meHto <6.0.0.0> yka3biBaeTcsa CTaTUYECKM.

Ha MHOMKauMmM equHULBI U3MEPEHUs YKa3biBaeTCs TEKYLLAA 4acToTa
BO3HMKHOBEHMS OLWMO0K (X), @ TaK)Ke MaKCUMarnbHO BO3MOXKHAs
4acToTa BO3HWKHOBEHMS owmnbKM (y) B hopme «x/y».

ECnu Tekyll|as 4acToTa BO3HUKHOBEHMS OLINBKM MeHblLLUe, YeM MaK-
CMManbHas YacToTa BO3HUKHOBEHMS ownbku (puc. 47):

BbpkgoaTtbh BpemMsa aBTOMaTnU4eCckoro C6pOC3.

Ha nHgnkaummn 3HavyeHus YKa3blBaeTCA OCTaBLleecs BpeMs B CeEKYyH-
0ax o aBTomMatuyeckoro C6pOCEl owmnbKu.

Mo ncTeveHMN BpeMeHU aBToMaTn4yeckoro copoca owmnbka KBUTUpY-
€TCS aBTOMaTUYeCKH, Y YKa3blBaeTCs CTPaHMLA COCTOSIHUS.

YKA3AHUE:
Bpems aBTOMaTU4eckoro c6poca MoXKHO HaCTPOUTb B MEHIO
<5.6.3.0> (3apaHHoe Bpems 10 - 300 ¢)

WILO SE 05/2015
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YacToTa BO3HMKHOBEHUS ownM60K

X=Y
Ecnu TekyLLasi 4acToTa BO3HWKHOBEHWS OLUMBKM paBHa MakCUManb-
@ HOI1 YacToTe BO3HUKHOBEHMSA OWN6KM (puc. 48):
[£000] peser 0000 @ + BbIXXOaTb OCTaBLUeecs Bpemsl.
L Bpems 0o KBUTMPOBaHMA BpyyHyto Bcerga coctaenset 300 cekyHA.

@ Ha MHOMKauMM 3Ha4eHMS YKa3blBaeTCs OCTABLUEECS BPEMS B CEKYH-

[ax [0 KBUTMPOBAHUS OLLMBOKM BPYUHYHO.
“|:“ 53%08 @ + TIOBTOPHO HaXKaTb KPACHYHO KHOMKY.
6/6 S OwmnbKa KBUTUPOBAHA, YKa3blBaeTCs CTPaHMLA COCTOSIHUS.
@©

6000

Puc. 48: KsumuposaHue owubku muna B
x=Y)

RESET

11.3.3 Tun own6bkn C

Tun ownbkm C (puc. 49):

JTan Bbl- CopepxxaHue
nonHexus/

3anpoc
nporpammbi

1 « YKa3bIBaeTCsa Ko OLNOKKU
+ 3neKTpoaBWraTenb BbIK/.
+ TopuT KpacHbI cBeTOAMOL,

BbinonHeH kpuTepuin owmbKn?

> 5 MUHYT?

» CyeTumk owMBOK NoBbILLIAETCS

CyeTumk owmnboK > 5?

» SSM akTuBMpyeTCH

Owwnbka KBUTMPOBaHa?

KoHeL; BO306HOBIEHWE CTaHOAPTHOrO pexunma

JiE]

Het

@@mNC\WPWN

Puc. 49: Tun owubku C, cxema
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6000
RESET

6000
RESET

6/6 S

11.3.4 Tvn own6bku Evnun F

218

Puc. 51: Tun owubku E, cxema

Mpu BO3HUKHOBEHNM OLLIME0K TuNa C BbINOMHATL KBUTUPOBaHUe
cnenytowmm obpasom (puc. 50):

[nsa nepexoa B peXKMM MeHI0 HaXKaTb KPacHYH0 KHOMKY.

Homep meHto <6.0.0.0> yka3biBaeTcs MUraHmem.

MOBTOPHO HaXaTb KPACHYO KHOMKY.

Homep meHt0 <6.0.0.0> yKka3biBaeTcs CTaTUHECKMN.

Ha nHgmKauum 3Ha4eHns yKasbiBaeTCs «- - -».

Ha nHaunkaummn eguHMLLI UI3MepeHns yKasbiBaeTCs TeKyLlas YacToTa

BO3HMKHOBEHMSA OLWNBOK (X), @ Tak>Ke MaKCUMAbHO BO3MOXKHas!
4acToTa BO3HUKHOBEHUS OWMNEKH (y) B hopme «x/y».

CooTBeTcTBeHHO Yepe3 300 cekyHA TeKyLLLasn YaCTOTa BOSHNUKHOBE-
HMS OLLMOKM yBENNUYMBAETCSA HAa OQHY Undpy.

YKA3AHUE:
Mocne ycTpaHeHUa NpuiMHbl BOSHUKHOBEHMA OLIMOKN KBUTUPOBa-
HME NPOMCXOOMT aBTOMAaTUYECKMN.

Bb>XOaTb OCTaBLLEECS BPEMS.
Ecnu TekyLLas 4acTOTbl BO3HUKHOBEHUS OLLMGKM (X) paBHa Makcu-

MaJibHO YacTOTe BO3HUKHOBEHMS OLWNEKM (y), ee MOXKHO KBUTUPO-
BaTb BPYUHY!HO.

MOBTOPHO HaXXaTb KPACHYHO KHOMKY.

OUJM6KaKBMTMpOBaHa,yKaBHBaETCﬂCTpaHMuaCOCTOﬂHMR

Tun ownbkm E (puc. 51):

3Tan Bbl- CopepixaHue
nonHexus/

3anpoc
nporpammbi

1 * YKa3bIBaeTCs Kof, oWnbKn
» Hacoc nepexoguT B aBapunHbIN pexxnuma

» CyeTymk ownboK nosbIlLaETCA

MaTpuua owmnbok AC nnn HV?

+ SSM akTuBmpyeTcs

Owwnbka KkBMTUpOBaHa?

MaTpuua ownbok HV 1 > 30 MuHyT?

2
3
4
5 BbINonHeH KpuTepun owmnMbKn?
6
7
8

» SSM akTuBMpyeTCH

9a KoHeL; Bo306HOBNEHNe CTaHAAPTHOrO peXkuma
(coBoeHHbIN Hacoc)

9b KoHeLl; BO306HOBMEHWE CTAHAAPTHOTO PeXnMa
(ommHapHbIf Hacoc)

® Ao
@ HeTt
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Puc. 53: KsumuposaHue owubku muna E
unu F

12 3an4actu

O ©-

Pycckum

Tun owmnbkm F (puc. 52):

« YKa3blBaeTCsa Kod oLn6Ku

» CyeTunk owMBOK NoBbILLAETCS

BbINOMHEH KpUTEPUI OLLIMOKIN?

Owwnbka KBUTMpPOBaHa?

KoHeu; B0306HOBNEHMWE CTaHOapPTHOTO peXnma

Oa

Het

@@U‘IJ—‘WNI—'

Mpw BO3HUKHOBEHWM OWNGOK TUMa E M F BbINOMHATL KBUTUPOBa-
HU1E NOKa3aHHbIM HuXKe obpasom (puc. 53).

[na nepexoaa B peXXMM MeHI0 HaXKaTb KPacHYO KHOTMKY.
Homep meHto <6.0.0.0> ykasblBaeTCs MUraHMEM.
MOBTOPHO HaXXaTb KPACHYO KHOMKY.

Ownbka KBUTUPOBAHAQ, YKa3bIiBA€TCA CTPAaHMLA COCTOAHUA.

YKA3AHWE:
Mocne ycTpaHeHNs NPUYMHbI BOSHUKHOBEHWS OLUMOKMN KBUTMPOBa-
HVe NPoMCXoaunT aBTOMATUYECKN.

3aKas 3an4acTen OCyLLeCTBNNETCS Yepe3 MeCTHYHO CNeLnanvsnpo-
BaHHYIO MacTepPCKyH n/mnm TexHuueckuii otaen komnanum Wilo.

[ns 3aka3sa 3anyacTei Heo6Xo0AMMO yKa3aTb BCe AaHHble Ha hnp-
MeHHoI Tabnnuke Hacoca v 3NeKTPo3nNeKTpoABuraTens. 1o NomMo-
>KeT n3bexkaTb OTBETHbIX 3aNPOCOB M OLLNOOK Npu 3aKase.

BHMMAHME! OnacHocTb MaTepuanbHoro yuep6a!

Bbe3synpeuHoe (pyHKLMOHMpPOBaHMe Hacoca MoXKeT 6bITb rapaHTu-
pPOBaHO TONbKO B TOM Clly4ae, eCJ/In MCNONb3YIOTCA OPUTMHaNbHbIE
3any4yacTu.

Ucnonb3oBaTb TONbKO OpUruHanbHbie 3an4acTu Wilo.

MpuBeneHHas HMXKe Tabnuua npegHasHavyeHa Ana naeHTUduka-
LIUM 3NEMEHTOB KOHCTPYKLIUMU.

Heo6xoauMble faHHbIe NPY 3aKase 3an4yacTen:

* HOMepa 3anyacTeu;

+ 0603Ha4eHus 3anyacrein;

* BCe AaHHble (hUPMEHHOW TabnnuKM Hacoca U NeKTPOINEeKTPoa -
BUraTens.

YKA3AHMUE:

CrMCOK OpUIMHaNbHbIX 3aMacHbIX YacTew: CM. LOKYMEHTaLMIO Mo
3an4acTam Wilo (www.wilo.ru). Homepa nosuumii Ha nepcnekT1BHOM
n306pa>keHn B pazobpaHHoM Buae (puc. 6) cry>kaT B Ka4ecTBe OpueH-
TWPa 1 ANS NepeYncieHns KOHCTPYKTUBHBIX 311eMeHTOB Hacoca (cm.
nepeyeHb «Tabn. 11:3an4actu» Ha cTp. 220). JaHHble HomMepa no3uumin
Henb3s UCMoNb30BaTh A1 3aKa3a 3anacHbIX YacTen.
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13

220

Tabnuua 3anvacTei

N2 HdeTtanb

11

111
1.12
1.13

Pabouee koneco (komnnexT)

PacnpegneneHve y3noB cM. Ha puc. 6.

[on. uHcdopmauus

Pabouee koneco

CTOI'IOPHOE KOJbLO

YNNOTHUTENbHOE KOMbLO

1.2

112
1.13
1.21
1.22

TopueBoe ynnoTHeHve
(komnnekT)

CTOI'IOpHOE KObLO

YNNoTHUTENbHOE KOMbLO

TopueBoe ynnoTHeHne

PacnopHoe KOnbLO

13

JneKTpoaBuraTenb

1.4

KpeneskHble BUHTbI 3neK-
TpoasuraTens/kopnyca
Hacoca

Kopnyc Hacoca (komnnekT)

YNNoTHUTENbHOE KOMbLO

Kopnyc Hacoca

Pe3bboBas npobka
(ans Bepcum ...-R1)

KnanaH (B coBoeHHOM Hacoce)

OnddepeHumanbHbin gaTt-
umnk gasneHus (KomnnexT)

7.1
7.3
7.4

NEKTPOHHbI MOAYb (Kom-
nnexT)

JNeKTPOHHBIN MOJY b

Kpblwwika mogyns

BuHTBI

3ybuaTble Wanbsl

KnanaH pns Bbinycka Bo3-
gyxa

Tabn. 11: 3anyactn

3aBofckKue YCTAHOBKU

O603HaueHue

3aBofcKuMe yCTaHOBKM CM. B Tabnuue 12.

3aBopackue YCTaHOBKHU

1.0.0.0 3apaHHble 3Ha4eHus + Py4HoM pe>xxum ynpasneHus
npu6n. 60 % oT Ny, Hacoca
« Ap-c:
npubn. 50 % oT Hy,,,. Hacoca
« Ap-v:
npuba. 50 % oT Hy,,. Hacoca
2.0.0.0 Cnocob perynupoBaHus Ap-C aKTUBMPOBAHO
3.0.0.0 TlpagueHT Ap-v HanmeHbLuee 3HaveHne
2.3.3.0 Hacoc ON
4.3.1.0 [naBHbIN Hacoc MA
5.1.1.0 Pe>xum paboTsbl Pe>kim paboTbl «OCHOBHO/
pe3epBHbIN»
5.1.3.2 CmeHa paboTbl HaCOCOB BHY- BHyTpeHHe
TpeHHe/BHeLLHe
5.1.3.3 WHTepBan cMeHbl paboTbl 24y

HacocoB
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5.1.4.0 Hacoc pebnokuposaH/ HebnoknposaHo
3a6noknpoBaH
5.1.5.0 SSM 0606LeHHas cMrHanmMsaumns
HencnpaBHOCTH
5.1.6.0 SBM 0O606L1eHHas curHanmsaums
pabouero cocTosHUA
5.1.7.0 Extern off 0O6o06LeHHoe Extern off
5.3.2.0 Inl (gmnana3oH 3HayeHun) 0-10 B aKTMBMPOBaHO
5.4.1.0 In2 aKTuB./OeaKTuB. OFF
5.4.2.0 In2 (gmnana3oH 3HayeHun) 0-10B
5.5.0.0 TMapameTtpsl PID CMm. rnaBy 9.4 «HacTpoika crno-
coba perynmpoBaHusa» Ha
cTp. 204
5.6.1.0 HV/AC HV
5.6.2.0 YacToTa BpalleHus B aBa- npunbn. 60 % ot ny,,, Hacoca
pUHOM peXkume paboTbl
5.6.3.0 Bpems aBTOMaTU4YECKOrO 300c
cbpoca
5.7.1.0 OpwueHTaumsa gucnnes HAvcnnei B UCXo4HOM opueHTa-
umm

5.7.2.0 KoppeKTupoBKa 3Ha4YeHUs AKTUBUPOBAHO
AaBlieHuns

5.7.6.0 ®yHkumsa SBM SBM: curHanusaums pabouero
COCTOSIHUS

5.8.1.1 ®yHkuma «Pump Kick» aktn- ON
BMpOBaHa/neakTMBMpPOBaHa

5.8.1.2 WHTepBan «Pump Kick» 24y
5.8.1.3 Yacrvorta BpaieHus «<Pump Ny
Kick»
Tabn. 12: 3aBoCcKMe YCTaHOBKM
14 YTunusauus MpaBunbHas yTunM3aums v Hagnexkallas BTopuyHas nepepaboTka

LOaHHOTo U3denus no3eonsT u3bexxatb yiepba ANns oKpy>xatoLen
cpenbl M 30,0POBbS NMOOEN.

MpaBunbHas yTUAM3aLmMs NpeayCcMaTpyBaeT NoJHbIA cnue paboyen
CPedbl Y O4MCTKY.

Heo6x01MMO coBpaTh CMa30uHbIe MaTepuarbl U BbINOMHUTL COPTU-
POBKY leTanel Hacoca No MaTepuanam (MeTann, nNacTuK, 3NeKTpo-
HUKa).

1. YTunu3laums 4aHHOro M3[Eenus, a TakxKe ero YacTe 4OMKHa
OCYLLECTBNATLCS C NPUBIIEHEHNEM FOCYAAPCTBEHHBIX UMM YAaCTHbIX
npeanpusTUiA No yTunmMsauuu.

2. [JononHUTeNbHY MHHOPMALWIO MO HagnexXxallen yTunmsaumm
MO>XHO MOJTyYUTb B FOPOACKON aAMUHUCTpaumnu, cnyxbe yTunmsa-
LMW UNK B OpraHusaumu, rae nsgenuve 6110 nprobpeteHo.

@ YKA3AHUE:

M3penue unu ero 4yacTu He NoAnexxat yTUAn3auum emecte ¢ 6b1To-
BbIMU oTXodamun!
JononHnTenbHyo MHPOPMaLIMIO O BTOPUYHOM UCNOMb30BAHUM CM.
Ha cante www.wilo-recycling.com

B03MO>KHbI TeXHU4YECKNe u3MeHeHus!

WHCTpyKUMs no MoHTaxy v akcnnyaTauum Wilo-VeroLine-IP-E, VeroTwin-DP-E 221



D EG - Konformitatserklarung

GB EC - Declaration of conformity

F Déclaration de conformité CE

(geméB 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./

IP-E
DP-E

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°

5.1 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

Die verwendeten 50Hz Induktionselektromotoren - Drehstrom, Ké&figldufer, einstufig - entsprechen den Okodesign - Anforderungen

der Verordnung 640/2009 und der Verordnung 547/2012 von Wasserpumpen.

2004/108/EG

2009/125/EG

This applies according to eco-design requirements of the regulation 640/2009 to the versions with an induction electric motor,
squirrel cage, three-phase, single speed, running at 50 Hz and of the regulation 547/2012 for water pumps.

Qui s'applique suivant les exigences d’éco-conception du réglement 640/2009 aux versions comportant un moteur électrique a
induction a cage d’écureuil, triphasé, mono-vitesse, fonctionnant & 50 Hz et, 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 fiir 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 dis

Holger Herchenhein
Group Quality Manager

Document: 2117830.1

EN 809+A1

EN 60034-1

EN 61800-3:2004
EN 61800-5-1
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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+43507507-0
office@wilo.at

Azerbaijan

WILO Caspian LLC
1065 Baku
T+994125962372
info@wilo.az

Belarus

WILO Bel I000O
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 — Sdo Paulo — Brasil
13.213-105
T+55112923 9456
wilo@wilo-brasil.com.br

Canada

WILO CanadaInc.
Calgary, Alberta T2A 5L7
T+14032769456
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.o.
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

France

Wilo Salmson France S.A.S.
53005 Laval Cedex

T +33 2435 95400
info@wilo.fr

Great Britain

WILO (U.K.) Ltd.
Burton Upon Trent
DE142WJ
T+441283523000
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.lt

Morocco

WILO Maroc SARL
20250 Casablanca
T+212(0)522660924
contact@wilo.ma

The Netherlands
WILO Nederland B.V.
1551 NA Westzaan
T+31889456 000
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+27 116082780
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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