GRUNDFOS INSTRUCTIONS

CRE, CRIE, CRNE, CRKE
SPKE, MTRE, CHIE

Installation and operating instructions

@OE®OE®WwE® e e E
® @ @ W @Y €@ GO @B

T (] S e ey ey p_—

o
1L
i
R
E |
1
i
5 |
4
g
b
a4
|
3

o

BE > THINK > INNOVATE » GRUNDFOS 2\



Overensstemmelseserklaring

Vi Grundfos erkleerer under ansvar, at produkterne CRE, CRIE, CRNE,
CRKE, SPKE, MTRE og CHIE, som denne erkleering omhandler, er i
overensstemmelse med Radets direktiver om indbyrdes tilnsermelse til EF
medlemsstaternes lovgivning om:

— Maskiner (98/37/EF).
Anvendt standard: EN ISO 12100.
— Elektromagnetisk kompatibilitet (89/336/EQJF).
Anvendt standard: EN 61 800-3.
— Elektrisk materiel bestemt til anvendelse inden for visse
spaendingsgraenser (73/23/EQF) [95].
Anvendte standarder: EN 60 335-1 og EN 60 335-2-51.

Deklaracja zgodnosci

My Grundfos o$wiadczamy z petng odpowiedzialnoscig ze wyréb CRE,
CRIE, CRNE, CRKE, SPKE, MTRE i CHIE ktérego deklaracja niniejsza
dotyczy, odpowiada wymogom nastepujacych wytycznych Rady ds.
Ujednolicenia Przepiséw Prawnych Panstw-Cztonkéw EG:

— maszyny (98/37/EG).
zastosowana norma: EN ISO 12100.
— kompatybilno$¢ elektromagnetyczna (89/336/EWG).
zastosowana norma: EN 61 800-3.
— aparatura elektryczna do stosowania w okre$lonym zakresie napigé
(73/23/EWG) [95].
zastosowane normy: EN 60 335-1 i EN 60 335-2-51.

Deknapauuns cooTBeTCTBUA

®dupma Grundfos 3asBNsSeT 0 CBOEN UCKNIOYUTENBHOW OTBETCTBEHHOCTU
3a 10, uTo u3nenua moaenen CRE, CRIE, CRNE, CRKE, SPKE, MTRE n
CHIE Ha koTopble pacnpocTpaHsieTcs aTa Aeknapaums, COOTBETCTBYHOT
HWxecnedyloLwmm pekomeHaaumsim CoeeTta Mo yHMdUKaLuum npaBoBbIX
HOpPM CTpaH - YneHoB EBponelickoro Coto3a:

— MawwuHbl (98/37/EC).

Mcnonb3oBaHHbIN cTaHaapT: EBponerickun ctangapt EN ISO 12100.

— OnekTpomarHuTHas coemecTumocTb (89/336/ESC).

Mcnonb3oBaHHbINM cTaHaapT: EBponevickun ctanpapt EN 61 800-3.

— OnekTpuyeckoe obopyaoBaHue, NpUMeHseMoe B npegenax
onpeaeneHHblx rpaHuy, Hanpshxenus (73/23/ESQC) [95].
Mcnonb3oBaHHble cTaHaapThl: EBponenckue ctangaptel EN 60 335-1 1
EN 60 335-2-51.

Konformitasi nyilatkozat

Mi, a Grundfos, egyediili felel6sséggel kijelentjik, hogy az CRE, CRIE,
CRNE, CRKE, SPKE, MTRE és CHIE termékek, amelyekre jelen
nyilatkozat vonatkozik, megfelelnek az Eurépai Unié tagallamainak jogi
iranyelveit 6sszehangolé tanacs alabbi iranyelveinek:

— Gépek (98/37/EK).
Alkalmazott szabvany: EN 292.

— Elektromagneses 6sszeférhetéség (89/336/EGK).
Alkalmazott szabvany: EN 61 800-3.

— Meghatarozott fesziiltség hatarokon belll hasznalt elektromos
eszkdzok (73/23/EGK) [95].
Alkalmazott szabvanyok: EN 60 335-1 és EN 60 335-2-51.

Izjava o uskladenosti

Mi, Grundfos, izjavljujemo uz punu odgovornost, da su proizvodi CRE,
CRIE, CRNE, CRKE, SPKE, MTRE i CHIE, na koje se ova izjava odnosi,
sukladni sljede¢im smjernicama Savjeta za prilagodbu propisa drzava-
¢lanica EZ:

— strojevi (98/37/EZ);
koristena norma: EN ISO 12100.
— Elektromagnetska kompatibilnost (89/336/EEZ);
koristena norma: EN 61 800-3.
— Elektri¢ni pogonski uredaji za uporabu unutar odredenih granica napona
(73/23/EEZ) [95];
koristene norme: EN 60 335-1 i EN 60-335-2-51.

Izjava o uskladenosti

Mi Grundfos izjavljujemo pod sopstvenom odgovornos¢u da su proizvodi
CRE, CRIE, CRNE, CRKE, SPKE, MTRE i CHIE, na koje se ova izjava
odnosi, u saglasnosti sa smernicama Saveta za uskladivanje pravnih
propisa €lanica EZ koje se odnose na:

— Masine (98/37/EZ).
Primenjen standard: EN ISO 12100.
— Elektromagnetna kompatibilnost (89/336/EEZ).
Primenjen standard: EN 61 800-3.
— Elektricna oprema za primenu unutar odredenih naponskih granica
(73/23/EEZ) [95].
Primenjeni standardi: EN 60 335-1 i EN 60 335-2-51.

Declaratie de conformitate

Noi, Grundfos, declaram asumandu-ne intreaga responsabilitate ca
produsele CRE, CRIE, CRNE, CRKE, SPKE, MTRE si CHIE la care se
referd aceasta declaratie sunt in conformitate cu Directivele Consiliului in
ceea ce priveste alinierea legislatiilor Statelor Membre ale CE, referitoare
la:

— Utilaje (98/37/EC).
Standard utilizat: EN 1ISO 12100.
— Compatibilitate electromagnetica (89/336/EEC).
Standard utilizat: EN 61 800-3.
— Echipamente electrice destinate utilizarii intre limite exacte de tensiune
(73/23/EEC) [95].
Standarde aplicate: EN 60 335-1 si EN 60 335-2-51.

Prohlaseni o shodé

My, firma Grundfos, prohlasujeme na svou odpovédnost, Ze vyrobky
CRE, CRIE, CRNE, CRKE, SPKE, MTRE a CHIE, na néz se toto
prohlaseni vztahuje, jsou v souladu s nasledujicimi normativnimi
dokumenty Rady pro vzajemné pfizpusobeni pravnich ptredpist ¢lenskych
statt ES:
— Stroje (98/37/EC).
Norma, ktera byla pouzita: EN 1ISO 12100.
— Elektromagneticka kompatibilita (89/336/EEC).
Norma, ktera byla pouzita: EN 61 800-3.
— Elektrické provozni prostfedky pouZivané v ramci stanoveného
rozmezinapéti (73/23/EEC) [95].
Normy, které byly pouzity: EN 60 335-1 a EN 60 335-2-51.

Prehlasenie o zhode

My, firma Grundfos, prehlasujeme na svoju zodpovednost, Ze vyrobky
CRE, CRIE, CRNE, CRKE, SPKE, MTRE a CHIE, na ktoré sa toto
prehlasenie vztahuje, su v sulade s nasledujucimi normativnimi
dokumentami Rady pre vzajomné prispésobenie pravnych predpisov
¢lenskych Statov ES:

— Stroje (98/37/EC).
Norma, ktora bola pouzita: EN ISO 12100.
— Elektromagneticka kompatibilita (89/336/EEC).
Norma, ktora bola pouzita: EN 61 800-3.
— Elektrické prevadzkové prostriedky pouzivané v ramci stanoveného
rozmedzia napatia (73/23/EEC) [95].
Normy, ktoré boli pouzité: EN 60 335-1 a EN 60 335-2-51.

Uygunluk Beyani

Biz Grundfos olarak, bu beyanda belirtilen CRE, CRIE, CRNE, CRKE,
SPKE, MTRE ve CHIE Urinlerinin,

— Makina (98/37/EC).
Kullanilan standart: EN ISO 12100.
— Elektromanyetik uyumluluk (89/336/EEC).
Kullanilan standart: EN 61 800-3.
— Belirli voltaj sinirlari igin tasarlanmis elektrik donanimi (73/23/EEC)
[95].
Kullanilan standartlar: EN 60 335-1 ve EN 60 335-2-51.
ile ilgili olan AET Uye Devletlerinin yasalarindaki Konsey Kararlarina
uygun oldugunu, tim sorumlulugu Ustlenerek beyan ederiz.

Bjerringbro, 15th November 2004
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Jan Strandgaard
Technical Manager
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YkasaHusa no TexHuke 6e3onacHocTn npn BbINONTHEHUU

TeXHU4YeCcKoro O6CJ'Iy)KVIBaHVI9|, KOHTPOJbHbIX
OCMOTPOB N MOHTaxa

CamocTtoaTenbHoe nepeoGopy,lJ.OBaHme n
N3roToBrnieHne 3anacHbIX y3nos n netanen
He,ElOI'IyCTMMbIe pexnmbl akcnnyatTauum

O6wwue cBegeHUs

MoHTax

OxnaxgeHue anekTpoasurarens
YcTaHOBKa BHE MOMELLEHNS

MopgkntoyeHne anekTpoobopyaoBaHus:
Hacockbl ¢ ogHOMa3HbIMUK 3MeKTpoaBUraTensaMm
CeTeBoW BblkNtoYaTeNb

3awwuTa oT yaapa TOKOM - Npu OTCYTCTBUU
HEenocpeacTBEHHOIO NPUKOCHOBEHUS
[ononHutenbHasa 3awuTa

3awmTa anekTpoasuraTens

3almTa oT nepeHanpskeHus

HanpsixeHne nutaHus
BkntoyeHune/BbIkMo4YeHMe Hacoca

Mpoyne nogknoyeHns

MopkntoyeHne anekTpoobopyaoBaHus:
Hacochkl ¢ TpexdasHbIMUK 3reKTpoaBUraTeENsiMU,
0,75-7,5 kBT

CeTeBoW BblkntoYaTenb

3awunTa oT ygapa TOKOM - Npu OTCYTCTBUU
HemnocpeacTBEHHOIO NMPUKOCHOBEHUS
[ononHutenbHasa 3awuTa

3awmTa anekTpoasuraTens

3almTa oT nepeHanpskeHus

HanpsixeHne nutaHus
BkntoyeHune/BbIkno4YeHMe Hacoca

Mpoyne nogknoyeHns

MopknoyeHne anekTpoobopyaoBaHus:
Hacochkl ¢ TpexdasHbIMUK rieKTpoaBUraTeENsiMu,
11-22 kBT

CeTeBoW BblkNtoYaTeNb

3awmuTa oT ygapa TokoM

[ononHuTenbHas 3awmTa

3awmTa anekTpoaBuraTens

3awunTa oT MMNYNbCHOIO NEpPeHanpsiXXeHUst
HanpsixeHne nutaHus
BkntoyeHune/BbIkNOYeHMEe Hacoca

Mpoune nogknoyeHns

KaGenu nepepaym curHanos

Kabenb ans nogkntoYeHus WnHbI
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1. YKka3aHus no TexHuke 6e3onacHocTH

1.1 O6wme cBegeHus

370 pYKOBOACTBO MO MOHTAXY U 3KCNIyaTaLun COQePXUT
MpUHUMNManbHbIe ykasaHusl, KOTOPble AOMKHbI BbINOMHATLCS Npu
MOHTaxe, 3KCnyaTaumm u TEXHUYECKOM 06CnyXnBaHNK.
MoaTomy nepen MOHTaXeM ¥ BBOAOM B dKCMlyaTaumio OHU
06sa3aTenbHO JOMKHbI GblTb M3yYeHbl criecapemM-cGopLUnKom, a
Takxe COOTBETCTBYIOLLUM 06CNYXKM1BAOLWMUM NEPCOHANOM MUK
noTpebutenem. PykoBoACTBO AOMKHO NOCTOSIHHO HAX0AUTLCS Ha
MecTe aKkcniyaTauum obopynoBaHus.

Heobxoaumo cobntogatb He Tonbko obwme TpeGoBaHus No
TexHuke 6e3onacHocTu, NpvBeaeHHble B pa3gene "Yka3aHus no
TexHuke 6e3onacHocTn", HO 1 cneunanbHble Yka3aHus,
npvBOAMMbIE B APYrUX pasgenax.

1.2 3HayeHUe CUMBOJIOB U Hagnucen

YkazaHusi no mexHuke 6e3onacHocmu,
codepxawjuecsi 8 aHHOM pykoeodcmee o
obcnyxueaHuO U MOHMaxy, HeabINMnoJIHeHue
KOMopbIX MOXem roeJsie4db onacHble OISl XU3HU U
30opoebst nodell nocnedcmeusi, cneyuasnbHO
ommMeyeHbl o6wum “3Hakom onacHocmu” no
cmandapmy DIN 4844-W9.

3mom cumeon Bkl Halideme psidoM ¢

yKa3aHusiMu no mexHuke 6esonacHocmu,
HeabINnosIHeHUe KOMmopbIX Moem ebl38amb
omka3 8 pabome MaWuH, a MakKxe ux
noepexadeHue.

Psidom ¢ amum cumeosioM Haxo0simcsi
pekomeHOayuu unu ykaszaHusi, obnezyarowue
pabomy u obecneyugaroujue HalexHyH
akcnnyamayuro o6opydoeaHusi.

YkasaHue

YkasaHusi, NOMeLLEeHHbIE HENOCPEACTBEHHO Ha 06opyAoBaHUH,
Hanpumep:

¢ CTpenKa yKasaHua HanpaBneHua BpaleHua,
+ 0603HayeHne nanyGKa NoAKNK4YeHNA nogadn XNOKoCcTu,

OOMXHbI cobnoaaTbes B 0693aTeNbHOM nopAaake n CoOXpaHATbCA
B TakOM BuAe, 4Tobbl X Bceraa MoxHo 6bino npoynTaTh.

1.3 KBanudmkauusa n obyyeHue o6cnyxmBatroLLero
nepcoHana

MepcoHan, BbINOMHSAWMI 3KCNyaTaumio, TEXHUYECcKoe
06CnyXnBaHME U KOHTPOSbHbIE OCMOTPbI, @ TaKXKe MOHTax
060pyaoBaHNSA [OMKEH MMETL COOTBETCTBYHOLLYIO BbIMOSHAEMON
paboTe kBanudgukaumo. Kpyr BONpocos, 3a KOTOpble NepcoHan
HECeT NepcoHan OTBETCTBEHHOCTb M KOTOPbLIE OH JOIKEH
KOHTPOSIMPOBATb, a Takke 061acTb ero KOMMNEeTEeHUMN JoMKHa
TOYHO ONpeaensaTLCA notTpebuTenem.

1.4 OnacHble NocneAcTBUA HeCObGNAEHUA yKa3saHUn
rno TexHuKe 6e3onacHoCTU

HecobntogeHne ykasaHuii No TexHuke 6e3onacHoOCT MOXeT
noeneyb 3a coboii kKak onacHble NOCneacTBUS AN 340POBbS U
XKM3HM YenoBeka, Tak 1 co3aaTb ONACHOCTL A5t OKpyXKatoLwen
cpeabl 1 o6opynoBaHus. HecobniogeHve ykasaHui No TEXHUKe
6e30nacHOCTM MOXEeT TaKkXe caenaTtb HeelnCTBUTENbHbIMU
nobble TpeboBaHMsA No Bo3MelleHUto yuepba.

B yacTHocTH, HecobniogeHne TpeboBaHUN TEXHUKM

6e30nacHOCTM MOXET, Hanpumep, BbI3BaTb:

* OTKa3 BaXHeMNLmnx pyHKUUiA o6opyaoBaHus,

* HeAeNCTBEeHHOCTb NpeanucaHHbIX METOA0B TEXHUYECKOro
0o6CnyXMBaHUS U peMoHTa,

* OMacHyl cuMTyauuio Ans 300POBbS M XU3HW NepcoHana
BCreACTBUE BO3OENCTBUS ANEKTPUYECKUX UM MEXAHUYECKUX
¢akTopoB.

1.5 BbinonHeHue paboT ¢ cobnogeHneM TeXHUKU
6e3onacHocTH

Mpwu BbINONHEHWUM paboT AOMKHLI cobntoaaTbCa NPUBEAEHHbIE B
[@aHHOM PYKOBOZACTBE N0 MOHTaXy M 3KCNyaTaummn ykasaHus no
TexHuKe 6e30MacHOCTH, CyLLEeCTBYIOLME HaLMOHarbHbIe
npeanncaHns no TexHuke 6e3onacHocTu, a Takke
BCEBO3MOXHbIE NpeAnMcaHns No BbINONHeHWo pabor,
akcnnyaTauum obopyaoBaHusa U TEXHUKE Ge30nacHoCTH,
AevicTeyolme y notpebutens.

1.6 Yka3zaHuA no TexHUKe 6e3onacHocTu ons
notTpe6uTtens unu o6cnyxuBarlLlero nepcoHana

* He gemoHTUpoBaThb Ha paboTtatoem obopynosaHun
YyCTaHOBINEHHOE OrpaxaeHune, brokupyloLime 1 np. ycTponcTea
ANS 3aWmnThl NepcoHana oT NOABWXHbIX YacTen
obopynoBaHus.

* HeobxoanMo MCKNIOYNTb BO3MOXHOCTb BO3HUKHOBEHMS
0OMNacHOCTU, CBA3aHHOW C anekTpoaHeprunen (bonee nogpobHo
cMoTpu, Hanpumep, npeanucanma VDE n mecTHbIX
3HeprocHabxarLWmx NpeanpusaTui).

1.7 YKa3aHuA nNo TexHUKe 6e3onacHoOCTU npum
BbINOJIHEHUN TEXHUYECKOro o6CcnyXuBaHus,
KOHTPOJIbHbIX OCMOTPOB M MOHTaxa

MoTpebuTens fomkeH obecneynTb BbINONHEHNE Bcex paboT no
TEeXHUYecKoMy 06CnyXUBaHMIO, KOHTPOSIbHBIM OCMOTPaM 1
MOHTaXy KBanuguuUMpoBaHHLIMU CleLanucTamu,
[ONYLLEHHbIMM K BLINOMHEHUIO 3TUX paboT 1 B AOCTAaTOYHON Mepe
03HaKOMIIEHHBIMY C HUMU B X0Ae NOAPOGHOro nsyveHus
PYKOBOACTBA MO MOHTAXY W 3KCniyaTauuu.

Bce paboTbl 4OMKHBI NPOBOANTLCS 06A3aTenbHO Npu
HepaboTatouwem obopynoBaHuu. [lomxeH obs3aTtensHO
cobntogatbecst NOpPsSA0K AEUCTBUIA OTKINIOYEHMA 06opyaoBaHus,
onuncaHHbI B PyKOBOACTBE MO MOHTaXy U 3KCnnyaTauuu.

Cpasy ke no okoH4YaHuu paboT JOMKHbI ObITb CHOBA
YCTaHOBIEHbI UM BKIHOYEHbI BCE AEMOHTMPOBAaHHbIE 3aLUUTHbIE
W NpefoxpaHuTenbHble YCTPONCTBA.

lMepen BBOAOM B 3KcnnyaTtauuto Heobxoaumo npo4yuUuTaTb
PYKOBOACTBO NO MOHTaXy U 3KcnnyaTauunm ctaHgapTHoOro
Hacoca.

1.8 CaMocTosiTenbHOe nepeo6opyaoBaHue u
M3roToBIeHMe 3anacHbIX Y3I10B U AeTanein

[MepeobopynoBaHue nnu mogmcuKkaLmo HacoCoB pa3peLuaeTcs
BbINOMNHATbL TONbKO NO OrOBOPEHHOCTU C U3rOTOBUTENEM.
®dupmMeHHble 3anacHble y3nbl U AeTanu, a Takke pa3peLleHHble K
MCNOMb30BaHNID (PUPMOR-U3rOTOBUTENEM KOMMMEKTYOLLNE
npu3BaHbl obecnevnTb HaAeXHOCTb aKkcnnyaTauuu. NMpumeHeHne
y3noB v AeTanen gpyrux nponssoavTenei MoxeT Bbi3BaTb O0TKa3
MN3roTOBUTENSA HECTU rapaHTUIHbIV 06513aTenbCTBa 32 BO3HUKLLINE
B pe3ynbTaTe 3TOro nocrneacTsus.

1.9 HeponycTumbie peXXMMbl 3KCNnyaTauum

3kcnnyaTaunoHHas HaAeXHOCTb NOCTaBMNsieMblX HACOCOB
rapaHTUpyeTcs TOMbKO B Criy4ae NPMMEHEHUS UX B COOTBETCTBUM
€ PYHKLUMOHAarbHbIM Ha3Ha4YeHeM, B COOTBETCTBUMN C pa3aenom
2. Obuwjue ceedeHusi pykoOBOACTBA MO MOHTaXy M 3KCnnyaTauuu.
MpenensHO AONYCTUMbIE 3HAYEHWS, YKadaHHbIe B TEXHUYECKUX
XapakTepucTukax, JOJIKHbI 06s3aTenbHO cobnioaaTbCcsa BO BCeX
cnyyasx.
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2. O6bLwune cBeaeHuns

Hacocbl Grundfos Tuna "E" npeacraensitoT coboii Hacocsl,
obopyaoBaHHble CTaHAAPTHLIMU 3MEeKTpoaBUraTeNnsiMn C
YaCTOTHbIM perynupoBaHuem, npegHasHa4yeHHbIMU ANns
NOAKMYEHNsI K O4HO- UNn TpexdasHon ceT NeEPeMEHHONo ToKa.

Hacochbl 6e3 paTymMka, ycTaHOBNEHHOro Ha 3aBoje:

Hacochkl ¢ aTumn anekTpoaBuUraTensiMm ocHalleHbl BCTPOEHHbIM
MW (nponopunoHanbHO-NHTErpanbHbIM) PErynsaTopoM 1 MoryT
ObITb NOKMIOYEHbI K BHELWHUM AaTyukam. bnarogaps atomy
MMeeTCst BO3MOXHOCTb PerynupoBaHns B 3aBUCMMOCTUN OT
HeobxoaMMbIX MapameTpoB (HanpvmMep, AaBneHns, nepenaga
AaBneHus, TemnepaTypbl, pa3HOCTW TeMnepaTtyp Unm nogauu)
HaCOCHbIX CTaHLMIA, B KOTOPbIX YCTAHOBMEHbI 3TU HAcoChl.
Hacocbl paboTtaloT B Heperynmpyemom pexume, B
HeperynmpyeMom pexvmMe UMeeTcs BO3MOXHOCTb YCTaHOBKU
onpefeneHHon NPon3BOAUTENBHOCTN Hacoca B 3aBUCUMOCTM OT
notpebHoCTeNn 3akasynka.

Hacocbl ¢ paTyMkomM paBneHus:

Hacocbl ocHalleHbl BCTpoeHHbIM [T (nponopumoHanbHo-
WHTerpanbHbIM) KOHTPOMNEPOM M J4aT4YMKOM AaBlIeHUs!, KOTOpble
Mo3BOMAT PerynmposaTb AaBMNeHNe Ha BbIXOAE Hacoca.

Hacocbl moryT paboTaTtbh Kak B perynMmpyemMom, Tak u B
HeperynmpyemMom pexumax.

Hacocbl npumeHsoTCs, Kak NpaBuno, B HACOCHbIX CTaHUUSAX ANns
noBbILEHUst AaBneHus, rae Heobxogumo obecneynTb
nepeMeHHyto nogayy.

C nomoLublo NaHenu ynpaeneHns, HaxoasaLwenca Ha KNnemMMHOWN
Kopobke Hacoca, Yepes BXO[, ANSA BHELIHEro curHana 3agaHHoro
3Ha4YeHns nnm c nomotybio npubopa R100 MOXHO ycTaHaBnueBaTb
Tpebyemble 3aaHHble 3Ha4YeHUs Hacoca.

YcTaHoBKa Apyrux napaMeTpoB Hacoca OCyLLeCTBsSeTCs ¢
nomoubto nynsta R100. MynsT R100 gaet k Tomy xe
BO3MOXHOCTb BbIBOAUTb HA MHAMKALMIO BaXKHEWLLME NnapaMeTpbl,
Hanpumep, pakTU4eckne 3Ha4YeHus perynvpyemMbix napameTpoB
1 3HaYeHne notpebnsemon aHeprum.
B Hacoce npegycmoTpeHsbl
* BXOAbl ANA BHeLWHUX 6ecnoTeHunanbHbIX KOHTAKTOB AMns
dyHkumn BKIT/BbIKIT n undposon dyHKLMK.
LincdbpoBasi pyHKUUA AaeT BO3MOXHOCTb C MOMOLLbIO
BHELLUHero curHana yctaHaBnvueaTb Makc. Ui MyH.
XapaKkTepuCTUKY, BHELIHIOW PYHKLMIO HEUCNPaBHOCTU UMK

MCNonb30BaTh BbIKIOYATENDb MO NOTOKY.
+ BecnoTeHuunanbHbIN BbIXOA OS5 aBapuAHOro curHana, curHana

paboyero CoCTOsIHUSI UNU cUrHana roTOBHOCTM K
aKcnnyaTaumm.

* BXOAbl Ansi 0OMeHa gaHHbIMK Yepes LWNHY ceasn.
Yepes aT10T MHTepdpelic paboTa Hacoca MOXeT
perynupoBaTbCsl U KOHTPONMPOBATLCSI CUCTEMOW YNpaBneHus
BHYTPUAOMOBbIMY KOMMYHUKaumsamu GLT nnvm aHanormyHsiMu
yCTaHOBKaM.

248

3. MoHTax

Hacoc pomnxeH 6bITb 3aKpensieH Ha NPOYHOM OCHOBaHUU
6onTamu Yepes OTBEPCTUS UMetoLLMecs BO briaHLe Unm onopHoi
nnure.

Hacocwbi: 0,37-7,5 kBm:

Ans mozo ymo6kI o6ecneyums coomeemcmeaue
mpe6oeaHusim UL/cUL Heob6xodumo npouseecmu

npu MoHmMaxe psi0 donoJsIHUMesbHbIX onepayul

(cm. cmpaHuuyy 416).

3.1 OxnaxpgeHue anekTpoaBUraTens

YTo6bl 06ecneumnTb JOCTAaTOMHOE OXNaxaeHue
3neKTpoABUraTens v anekTpoHHOro 6roka ynpasneHus,
Heo6XoAMMO y4ecTb cregytolne TpeboBaHus:

* YcTaHaBnuBaTb Ha MecTe 3KchnyaTaluMm Hacoc Heobxoaumo
Takum obpa3om, 4Tobbl 06ecneunTb 4OCTATOYHOE
oxnaxaeHve.

+ Temnepatypa Bo3ayxa Ansi OXNax4eHus AoMmkHa OblTb He
Bbllwe 40°C.

. Pe6pa, OKHa B KOXXYyXe BEHTUNATopa U Kpblnb4aTka camoro
BEHTUNATOPA CUCTEMbI BO3AQYLLUHOINO oxnaxaeHus
anekTpoasuratena OOMKHblI BCerga cogepXxartbCa B YNCTOTE.

3.2 YcTaHOBKa BHe NomelleHus

[ns npegoTBpalleHns o6pa3oBaHUsl KOHAeHcaTa B 31eKTPOHHOM
obopyaoBaHuM y anekTpoaBuUraTenen, ycTtaHaBnmBaeMbIX BHE
nomeLLeHnI, AOMKHa NpegycMaTpuBaTbCa COOTBETCTBYOLL AN
3awmTa, puc. 1 unm 2.

TMO00 8622 0101 / TM02 8514 0304

Puc. 1 Tpumepsbl 3aWwmTHbIX KO3blpbkoB, 0,37-7,5 kBT

TMO02 2256 3901

Puc. 2 [pumepbl 3alWmMTHbIX KO3blpbKOB, 11-22 kBT

Mpoune ykaszaHusi N0 MOHTaXy CMOTPY B PYKOBOACTBE MO
MOHTaXy W 3KchnyaTauum cTaHAapTHOro Hacoca.



3.3 MoakntoyeHne aneKTpoobopyaoBaHus:
Hacocbl ¢ ogHOMa3HbIMUY INEeKTpoABUraTensiMmn

lMompe6umens unu nuyo/opz2aHusayus,

8bINoJIHsIIoWUe MOHMax, Hecym

omeemcmeeHHOCMb 3a NpasusibHoe
noodKIro4YeHUe 3a3eMsIeHUs U 3auumsl e
BHumaHue N

coomeemcmeuu ¢ delicmeyrou,umu

HayuoHaJ/lbHbIMU U MeCMHbIMU HOPMamueHbIMU

dokymeHmamu. Bce onepayuu osmKHbI
8bIMOJIHIMbLCS creyuaaucmamu.

BHUMAHMUE!

O6s13amennbHO omkKJ/IrOYUMe 3/leKmponumatHue,
npexade, YyeM npou3eodoums Kakue 6bI mo HU
66110 pabombl 8 KlIleMMHOU Kopobke.

lMeped nposedeHueM 1t06bIX pabom 8 K1eMMHOU
Kopobke Hacoca He06x00UMO Kak MUHUMYM 3a
nssmb MUHym 00 3Mo2o omK/IrYuUMb
HanpsikeHue numaHusi.

3.3.1 CeTeBOM BblKNnto4vaTenb

Hacoc gomxeH nmeTb NnpegoxpaHUTenu Ha Bxoae,
yCTaHaBnMBaeMble 3aKa34yMkoM, U NOAKNIOYATLCA K BHELUHEMY
CEeTEBOMY BbIKIIOYATENO, KOMMYTUPYOLLEMY BCe dhasbl CUCTEMbI.
[Mpy pasmbikaHMN KOHTaAKTOB CETEBOrO BbIKMNOYaTENS BO34YLWHbIN
3a30p 4118 KaX4oro M3 NoncoB AosmkeH bbiTb cornacHo IEC 364
He MeHee 3 MM.

3.3.2 3awumTa oT yaapa TOKOM - NpU OTCYTCTBUU
HenocpeacTBEHHOro NPUKOCHOBEHUS

Hacoc domxeH 6bimb 3a3eMJIeH U uMemb
3auwjumy om ydapa moKoOM npu HenpsiMom
NPUKOCHOBEHUU 8 coomeemcmeuu ¢
delicmeyroujuMu HayUOHaJIbHLIMU U MECMHbLIMU
HopMamueHbIMU GOKyMeHmamu.

3alLMTHbIV NPOBOA OOMKEH MMETb LIBETOBYIO MapkupoBky nnbo
xenTo-3eneHoro (PE), nn6o xento-3eneHo-cuHero (PEN) useTa.

3.3.3 lononHuTenbHasa 3awWwuTa

Ecnn n3-3a cxembl CETEBOro anekTponuTaHus unu TpebosaHun
anekTpocHabxatowero npeanpuaTnsa Heobxoanmo byaet
npeanpuHATL Mepbl AN 3alWuUTbl OT TOKa yTeuvkn, Heob6xoaMmo
YCTaHOBWUTb aBTOMAT 3aLUUTHOrO OTKITHOYEHMS:

* KOTOpbI cornacHo Tpe6oBaHusim ctaHgapta DIN VDE 0664
[OOMKEeH pearnpoBaTh Takke Ha UMMYIbCbl MOCTOSIHHOIO TOKa
yTeuku (UCnonHeHne aBToMaTa, YyBCTBUTENBbHOIO K
nynbCcupyoLwemy TOKy);

* KOTOPbIN MpKU BKIHOYEHWUN CETEBOro NMTaHus byaeT yuntbiBaTh
noTeHLman 3apsiaHOro Toka OTHOCUTENBHO 3eMIN;

* KOTOPbI MOXET PyHKLMOHMPOBATL Npu paboyem Toke Hacoca.

Ecnu B npouecce BKNOYEHUSI BO3ZHUKAIOT UMMYMbCbl TOKa yTeYKU
B pe3ynbTaTte (KpaTKOBPEMEHHOr0) BO3HUKHOBEHWSI
MaKCUMarnbHOro HamnpsXXeHWUs B CETU BO BPEMS NepexofHblX
npoLeccoB 1 HepaBHOMepHas hasoBas Harpyska,
pekoMeHAyeTCst NPUMEHSTb GbICTPOAEACTBYOLLEE UCTIONHEHNE
(VSK) aBTOMaTa 3aLlUMTHOrO OTKMOYEHUS TOKA YTEYKMU.

ABTOMaTbI JOMKHbI UMETb MapKMpoOBKY CO creayrowmnm

060o3HaveHnem:

lMpu ebi6ope asmomama 3aWjUMHO20
omkJsro4eHusi Heo6xodumo yyumeieame obujee
3Ha4YeHuUe MoKa ymeYyKu ecex 3JIeMeHmMos
anekmpoobopydoeaHusi.
Tok yTeuku anekTpoasuratens cm. B pasgerne 13.2 Tok ymeuku.

3.3.4 3awuTa anekTpoaBurartens

Hacoc He TpebyeT HuKkakol BHelHel 3awuTbl. OH OcHalleH
3alLMTOM KaK OT ANUTENbHO AENCTBYIOLWEN Neperpysku, Tak u Ha
cnyyan 6nokuposku (IEC 34-11: TP 211).

3.3.5 3awmTa oT NnepeHanpsxKeHUsA

OnekTpoaBuraTenb Hacoca 3allyvLieH OT NepeHanps>KeHus ¢
NOMOLLIbIO BapMCTOPOB, BKITKOYEHHbIX MexXay a3on u HeruTpanbio
1 asomn 1 3emnen.

3.3.6 HanpsixxeHne nuTaHusa
1 x 200-240 B +10%, 50/60 I'u, PE (c 3aWwntHbIM 3a3eMeHNEM).

Heobxoaumo cneautb 3a TeM, YTo6bl yka3aHHble B (OMPMEHHOM
Tabnnyke HOMUHamNbHbIE AaHHbIE 3NEKTPOOGOPYAOBaAHUS
coBnaganv c napaMmeTpamMu UMetoLLencs 3eKTPOCeTH.

KoHLbl NpoBOAOB, BbIBOAUMbBIX B KNEMMHYI KOPOBKY
anekTpoABUraTens Hacoca, JOIMKHbI OblTb MakcumanbHo
KopoTkMMM. OHaKO UCKITIOYEHNE COCTaBNAET 3aLUUTHbIN NPOBOA,
ONnHa KOTOPOro AOSKHa BbIGUPaTbCs TakoBOW, YTO ecrnin Gbl
kabenb cny4yanHo BblpBanu u3 peabboBoi kabenbHoW MydThl, TO
nocneaHMM NpPoBOAOM, KOTOPbIV Npy 3TOM o6opBarncs 6bl, 6bin
3alUTHbIA NPOBOA.

Makc. napameTpbl BXOAHbIX NpegoxpaHuTenen B uenu
anekTponutaHusa, cMoTpu pasgen 13.1 HanpsxxeHue numaHus.
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Puc. 3 [puvmep nogknioyeHns anekTpoaBuraTens ¢ HaCoCoM
K CeTu Yepes ceTeBOI BbIKNoYaTensb,
npefoxXpaHnTenun Ha BXoAe U JOMNONHUTENbHbIV
aBTOMaT 3auThl

TMO2 0827 1304

Puc. 4 T[logknioveHue anekTponuTaHus

Ecnu numarwuli kabenb noepexoeH, OH
dosmkeH 6bImb 3aMeHeH npou3eodumerneM unu

cepeuUCHbLIM NapmHepoM rnpouseodumens unu
KeanuguyupoeaHHbLIM MepPcoHasioM 60
usbexaHuu HecYacmHbIX cjlyqaee.

3.3.7 Bknro4yeHue/BbIKNO4YeHMe Hacoca
BkrnrovyeHue/ebIKI04eHUe Hacoca C MoMoWbo

cemeeo20 ebIKJIroYamens paspewaemcsi
8bINOJIHIMb He Yauwe, YeM mpu-4yembipe pa3a 8
yac.

[Mpu BKNIOYEHMM C NOMOLLIbIO CETEBOrO BbIK/IOYATENsA Hacoc
HaynHaeT paboTaTb NULWb CNyCTA 5 CeKyHa.

Ecnn Heo6xoanm 6onee MHTEHCUBHbIV LMK MOBTOPHO-
KPaTKOBPEMEHHOIO BKIMHOYEHUsI, HEOBX0AMMO AN BKIYeHUs/
BbIKITIOYEHUS HAacoca MCnorb3oBaTh BXOA ANSt BHELIHEro curHana
BKI/BbIKJ1.

Ecnun Hacoc BkntovaeTcst Ui OTKIOYaETCsl C MOMOLLbIO BHELLHEro
curHana BKJ1/BbIKI1, oH HemeaneHHo HauMHaeT paboTatb.
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3.4 MNpoume nogknoYeHUA

Ha puc. 5 nokasaHbl cXxeMbl NOAKMOYEHNS BHELIHMX
6ecnoTeHumManbHbIX KOHTAKTOB Af151 NO4AYM BHELHEro curHana
BKI1/BbIKJ1 n curHana undgpoBon yHKUNA, BHELIHEro curHana
3aflaHHOro 3Ha4yeHus, curHana ot gatymka, GENlbus u oT pene
CUCTEMbI CUTHanNu3auum.

Ecnu eHewHul ebiknovyamens BKJ1/BbIKIT He

noodknrYeH, 3axumsl 2 u 3 Heo6xodumo

coeduHUMb nepeMbIYKoU.

Ans ebinonHeHusi mpe6oeaHuli N0 MexHuKe
6e3onacHocmu npoeoda, omHocsiuwuecs K
yKa3aHHbIM HUXe 2pynnamM, 00/KHbI 6bimb
HaldexHo u3oniupoeaHbl Opy2 om dpyaa Ha ecem
ceoeM NpPomsiKeHUU ¢ MOMOW,bIo ycusieHHoU
usonsayuu:

-

Bxopbl (BHewHero curHana BKI/BbIKI1, curHanoe undposoi
YHKLUIA, LWWHBI CBA3W, @ TaKKe CUrHanos 3ajaHHoro
3Ha4YeHus u gaTyuka, 3axumos 1-9, n 3axumsbl B, Y, A
NOAKIMIOYEHMNS LUNHBI CBA3N).

Bce Bxoabl (Moaynb 1) M30nnpoBaHbl OT NOAKMIOYEHHbIX K
3M1eKTPOCeTH YacTew anekTpoobopyaoBaHUS C MOMOLLBIO
YCUNEHHOW M30NALUN U ranbBaHNYeCKM pasBsa3aHbl C ApYrMMu
aneKkTpouensamu.

Ha Bce 3auMbl crcTeMbl ynpaBrneHns ogaeTcst MOHWXKEHHOe
HanpsXkeHne Ans nosbiweHns anektpobesonacHocTn (PELV).
370 obecneunBaeT 3alMTy OT yAapoB TOKOM.

2. Bbixop (pene cuctembl curHanusaumm, 3axmmel NC, C, NO).

Bbixoa (Moaynb 2) ranbBaHW4eCcku pasBssaH ¢ ApyrMMu
anekTpouensmu. [o3ToMy Yepes 3TOT BbIXOA, He
HaxoasALWmMNcs Noa NOTEHLMAnom, Npu Heo6xoaAMMOCTN MOXHO
nogasaTtb Kak HanpsbkeHue NUTaHus OT 3NEeKTPoCceTH, Tak 1
NOHWXEHHOE HanpsKeHne ANs NOBbIEHUs!
anekTpobe3onacHocTH.

3. NopgknioyeHue anektponutanusa (N, PE, L).

HapexHas ranbBaHu4eckas pasBs3ka JOKHaA oTBeYaTb
TpeboBaHMAM YCUNEHHOW U30MALMN COrNAacHo cTaHgapTy
EN 60 335.

E T

=

[e]

2 n

\ \‘ 5
5 5

w

NC C NO N LJ

N

1: Undpposoit Bxoa
9: GRN (nopgknioyeHune
Ha maccy)

=

(==~ 8:+24B ‘:g

0/1 ‘ 7: Bxop 4yBCTBUTENBHOTO 2

\ E
-8

‘ -

P IEIEIEIRGIGEE aneMeHTa gartyuka
B: RS-485B
‘ 1/9]8]7] [BIY|A Y: SkpaHupoBaHue
A

: RS-485A

GRN (noakntoyeHvie

@

RUN Ha maccy) ‘
‘ 5:+10 B ‘ <
0/4-20 mA 010V 4: Bxoq onsi 3aaaHHbIxX S
[ M <]
‘ 3HaueHui ‘ e
‘ 3: GRN (noaknioveHne <
‘ o|ojojo|o Ha maccy) ‘ S
615(4[3[2]  2:BKN/BbIKN §
L ] F

Puc.5 Cxema coeanHeHun
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3.5 MoakntoyeHne anekTpoobopyanoBaHus:
Hacocbl ¢ Tpexda3HbLIMU 3neKTpoABUraTensMu,
0,75-7,5 kBT

lMompe6umens unu nuyo/opa2aHu3ayusi,

8bINoJIHArWUe MOHmMa)X, Hecym

omeemcmeeHHOCMb 3a rnpasusibHoe
noodKIro4YeHUe 3a3eMsIeHUs U 3auumsl e
BHumaHue M

coomeemcmeuu ¢ delicmeyrou,umu

HayuoHaslbHbIMU U MECMHbLIMU HOPMamueHbIMU

do:(ymeHmaMu. Bce onepayuu OOJIKHbI
8bINOoJIHAMbCS crneyuasiucmamu.

BHUMAHMUE!

O6s13amenibHO oMKJ/IrOYUMe 3/IeKmponumatHue,
npexade, 4YeM npou3zeo0ums Kakue 61 mo Hu
661510 pabomsbl 8 KlleMMHOU KOopobke.

lMeped nposedeHuem 1106bIX pabom 8 KlieMMHOU
Kopob6ke Hacoca He06x00UMO Kak MUHUMYM 3a
nssmb MUHym 30 3amo20 OMK/IYumb
HanpspKkeHue numaHusi.

3.5.1 CeTeBoW Bbiknto4aTenb

Hacoc fomxeH nMmeTb NpefoxpaHUTENu Ha Bxoae,
yCTaHaBNMBaeMble 3aKa3unkoM, U MOAKMYATLCS K BHELLHEMY
CEeTEeBOMY BbIKIOYATENO, KOMMYTUPYOLLEMY BCe (hasbl CUCTEMBI.
[Mpun pa3mbikaHUN KOHTAKTOB CETEBOIO BhIKMOYATENs BO3AYLUHbIN
3a30p 4NA KaXZoro M3 noncoB AosmkeH bbiTb cornacHo IEC 364
He MeHee 3 MM.

3.5.2 3awmTa oT yaapa TOKOM - NpU OTCYTCTBUU
HenocpeACTBEHHOIO NPUKOCHOBEHUA

Hacoc dosmkxeH 6bimb 3a3eMsieH U uMems
3awumy om yGapa moKoM fpu HerpsiMmom
MPUKOCHOBEHUU 8 coomeemcmeuu ¢
delicmeyrouwjuMu HayuoHasIbHLIMU U MECMHbLIMU
HOpMamueHbIMU G0OKyMeHmamu.

3alwWwunTHBIN NPOBOA AOMKXEH UMETH LIBETOBYIO MapkUpoBKYy nnmbo
xenTo-3eneHoro (PE), nubo xento-3eneHo-cuHero (PEN) uBeta.

lNockonbKy y anekmpodeuzameseli MOWHOCMbHO
om 4 0o 7,5 kBm eenu4uHa moka yme4ku
cocmaensiem 3,5 MA, Ymo o6ycrnoesieHo

oco6eHHOCMAMU KOHCMpPYKyuu, amu
anekmpodesuz2amesiu QOJKHbI UMEMb OYEeHb
HadexHOoe U MoujHoe nodKJiro4eHuUe cucmemabl
3a3emMJsieHuUst.

Tok yTeuku anektpoasuraTens cM. B pasgene 14.2 Tok ymeuyku.
TpeboBaHusa ctangaptoB EN 50 178 u BS 7671.

Tok yTeuku cBbiwe 3,5 MA:

Hacoc gomkeH 6bITb yCTaHOBMEH CTaUMOHaPHO Y HEMOABUXHO.
K Tomy e Hacoc JomkeH GbiTb MOCTOAHHO COEAMHEH C
3NEeKTPONMTaHMEM.

* [MogkntoveHne 3a3eMNeHnss AOMKHO BbIMOMHATLCS
OBYXWUNbHbIM 3aWWTHBIM NPOBOAOM.

3.5.3 lononHuTenbHasa 3awWwura

Ecnu ns-3a cxembl ceTeBOro aNekTponuTaHus unm TpeboBaHui
anekTpocHabxatoLero npeanpusaTus Heobxoammo Gyaet
npeanpuHSATL MePbI NS 3alWMTbl OT TOKa yTe4ku, Heo6xoamMmMo
YCTaHOBWTb aBTOMaT 3aLUTHOIO OTKITIOYEHUS:

* KOTOpbIV cornacHo TpeboeaHusim ctaHgapta DIN VDE 0664
OOIMKEH pearnpoBaTh TakXe Ha UMMYIbCbl MOCTOSHHOIO TOKa
yTeuku (UCTonHeHMe aBToMaTa, YyBCTBUTENBHOIO K
nynbCcupyoLwemy ToKy);

*  KOTOPbIA NPW BKMOYEHUM CETEBOIO NUTaHUS ByaeT yunTbiBaTh
noTeHuman 3apsaHoro Toka OTHOCUTENbHO 3eMIN;

*  KOTOPbIA MOXET PYHKLMOHUPOBaTb Npu paboyemM Toke Hacoca.



Ecnu B npoLiecce BKMOYEHUS BO3HMKAOT UMMYbChbl TOKa
noBpexaeHus B pesynbtaTte (KpaTKOBPEMEHHOrO)
BO3HWKHOBEHUSI MAaKCMMarbHOrO HanpsiXXeHns B CeTn BO BpeMs
nepexoAHbIX NPOLEeCcCcOoB 1 HepaBHOMepHas ha3oBas Harpyska,
pekoMeHAyeTCcst NPUMEHSATL BbICTPOAEACTBYOLLEE UCTIONHEHNEe
(VSK) aBTOMaTa 3alUMTHOro OTKIIOYEHNS TOKa NOBPEeXAeHUs.

ABTOMaTbI JOMKHbI UMETb MapKMpoBKY CO creayrwmnm

o603HavyeHneM:
=]

lpu ebi6ope asmomama 3aujumHo20
omkro4YeHuUss Heob6xodumMo yHyumbieams obujee
3Ha4YeHuUe MoKa ymeYyKu ecex 3J1ieMeHmos
anekmpoob6opydoeaHusi.
Tok yTeukun anekTpoasuratens cMm. B pasaene 74.2 Tok ymeuyku.

3.5.4 3awumTa anekTpoaBuraTens

Hacoc He TpebyeT Hukakon BHelHen 3awuTbl. OH OCHaLLeH
3alUNTON Kak OT ANUTENbHO AEUCTBYIOLWEN neperpysku, Tak u Ha
cnyyan 6nokuposku (IEC 34-11: TP 211).

3.5.5 3awumTa oT nepeHanpsxKeHUA

AnekTpoaBuraTenb Hacoca 3allMLeH OT NepeHanpsikeHus ¢
NMOMOLLIbIO BapUCTOPOB, BKIMIOYEHHbIX Mexay dasamu n hasamu n
3emnen.

3.5.6 HanpsixxeHune nutaHua
3 x 380-480 B +10%, 50/60 I'u, PE (c 3awuTHbIM 3a3eMNEHNEM).

Heobxoaumo cnegntb 3a Tem, 4Tobbl ykasaHHble B OUPMEHHOMN
Tabnuyke HOMUHanNbHbIE AaHHble 3nekTpoobopyaoBaHUs
coBnaganu ¢ napameTpamu UMELLLENCS aNeKTPOCceTH.

KoHLupbl NpoBOAOB, BbIBOANMbBIX B KNTEMMHYIO KOPOOKY
3MeKTpoABUraTens Hacoca, AOMKHbI OblITb MakcMarnbHO
KopoTkMMU. OHaKO UCKIIOYEHNE COCTaBMsEeT 3alMUTHbIN NPOBOA,
ANMHa KOTOPOro AOMKHa BblIbMpaTbCa TakoBOW, YTO ecnu Gbl
kabenb cnyyanHo BelpBanu n3 peabbosoi kabenbHoOM MydThl, TO
nocriegHUM NpoBOAOM, KOTOpPbLIN Npu 3Tom obopsancs 6bl, Obin
3aLLUMUTHBIN NPOBOA,.

Makc. napameTpbl BXOAHbIX NPegoxpaHuTenen B Lenm
3neKTponuTaHusi, cMoTpu pasgen 14.1 HanpsokeHue numaHus.

_____ T
L — —— L1
L2 — g cg —F—— L2
L3 —'l : L3
PE

TMO0O0 9270 4696

wfe

Puc. 6 [Npumep noaknoyeHnst anekTpoasuraTensi C HACOCOM
K CeTU Yepe3 ceTeBOW BbiKNtoyaTerb,
NpeaoxXpaHUTeNn Ha BXOAE U AOMONHUTENbHbIN
aBToOMar 3alunThl

TMO02 8511 0304

Puc. 7 [ogknioyeHne anekTponutaHus

Ecnu numarwuli kabenb noepexoeH, OH
dosmkeH 6bImb 3aMeHeH npouseodumersnieM unu

cepeuUCHbLIM NapmHepoM rnpouseodumens unu
KeanuguyupoeaHHbIM NNepcoHasioM 6o
usbexaHuu HecYacmHbIX cJlyqaes.

3.5.7 BknoyeHue/BbIKNOYEHME Hacoca
BkrnrovyeHue/ebIK/I04eHUe Hacoca C MoMoWbo

cemeeo20 8biKJIloYamens paspewaemcsi
8bIMOJIHSIMb He Yauwe, YeM mpu-4yembipe pa3a e
yac.

Mpu BKNIOYEHMM C NOMOLLIbIO CETEBOr0 BbIKIOYaTENs Hacoc
HaynHaeT paboTaTb NULWb CNYCTA 5 ceKyHa.

Ecnn Heob6xoanm 6onee MHTEHCUBHbIV LMK MOBTOPHO-
KpPaTKOBPEMEHHOI0 BKNOYEHUS, HeobXxoaMMO Ansi BKNoYeHus/
BbIKMOYEHNSI HACOCa UCNONb30BaTh BXOA AN BHELLHEro curHana
BKI/BbIKJI.

Ecnu Hacoc BkNtoYaeTcs Uiy OTKII0YAETCs C MOMOLLbIO BHELLHErO
cvrHana BKJ1/BbIKI1, oH HemeaneHHo HauMHaeT paboTatb.
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3.6 MNpoune nogknoyeHUA

Ha puc. 8 nokasaHbl cXxeMbl NOAKMIOYEHNS BHELIHMX
6ecnoTeHumManbHbIX KOHTAKTOB Af151 NO4AYM BHELHEro curHana
BKI1/BbIKJ1 n curHana undgpoBon yHKUNA, BHELIHEro curHana
3aflaHHOro 3Ha4yeHus, curHana ot gatymka, GENlbus u oT pene
CUCTEMbI CUTHanNu3auum.

Ecnu eHewHul ebiknovyamens BKJ1/BbIKIT He

noodknrYeH, 3axumsl 2 u 3 Heo6xodumo

coeduHUMb nepeMbIYKoU.

Ans ebinonHeHusi mpe6oeaHuli N0 MexHuKe
6e3onacHocmu npoeoda, omHocsiuwuecs K
yKa3aHHbIM HUXe 2pynnamM, G0/KHbI 6bimb
HaldexHo u3oniupoeaHb! Opy2 om dpyaa Ha eceMm
ceo0eM NpPomsiKeHUU ¢ MOMOW,bIo ycusieHHoU
usonsayuu:

-

Bxopbl (BHewHero curHana BKI/BbIKI1, curHanoe undposoi
YHKLUIA, LWWHBI CBA3W, @ TaKKe CUrHanos 3ajaHHoro
3Ha4YeHus u gaTyuka, 3axumos 1-9, n 3axumsbl B, Y, A
NOAKIMIOYEHMNS LUNHBI CBA3N).

Bce Bxoabl (Moaynb 1) M30nnpoBaHbl OT NOAKMIOYEHHbIX K
3M1eKTPOCeTH YacTew anekTpoobopyaoBaHUS C MOMOLLBIO
YCUNEHHOW M30MNALUN U ranbBaHNYeCKM pasBsa3aHbl C ApYrMMu
aneKkTpouensamu.

Ha Bce 3auMbl crcTeMbl ynpaBrneHns MogaeTcst MOHUXKEHHOe
HanpsXkeHne Ans nosbiweHns anektpobesonacHocTtn (PELV).
370 obecneunBaeT 3alMTy OT yAapoB TOKOM.

2. Bbixop (pene cuctemsl curHanusaumm, 3axmmel NC, C, NO).

Bbixoa (Moaynb 2) ranbBaHW4eCcku pasBs3aH C ApyruMun
anekTpouenamu. K knemmam Bbixofa MoxeT O6biTb NoAaHO
MakcumanbHoe gonycTumoe HanpsbkeHne 250 B nnu gpyroe
6onee HM3KOE HanpsHKeHue.

3. Mopknio4yeHune anekTponutanusa (L1, L2, L3, PE).

HapexHas ranbBaHu4eckas passsidka [JOMKHa oTBeYaTb
TpeboBaHMAM YCUNEHHOW U30MALMK COrNacHo cTaHaapTy
EN 60 335.
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‘ / ———F 7: Bxop 4yBCTBUTENBHOTO
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1/0

[
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Puc. 8 Cxema coeguHeHum
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3.7 MoakntoyeHne anekTpoobopyanoBaHus:
Hacocbl ¢ Tpexda3HbIMU ANeKTpoABUraTensamMm,
11-22 kBT

lMompe6umens unu nuyo/opa2aHu3ayusi,

8bINoJIHArWUe MOHmMa)X, Hecym

omeemcmeeHHOCMb 3a rnpasusibHoe
noodKIro4YeHUe 3a3eMsIeHUs U 3auumsl e
BHumaHue M

coomeemcmeuu ¢ delicmeyrou,umu

HayuoHaslbHbIMU U MECMHbLIMU HOPMamueHbIMU

do:(ymeHmaMu. Bce onepayuu OOJIKHbI
8bINOoJIHAMbCS crneyuasiucmamu.

leped npoeedeHuem no6bIx pabom e KieMMHOU
Kopob6ke Hacoca He06x00UMO Kak MUHUMYM 3a
nssmb MUHym 30 amo20 OMK/IYumb
HanpsKkeHue numadusl.

3.7.1 CeTeBoW Bbiknto4aTenb

Hacoc gomxeH nMeTb NpefoxpaHUTenu Ha Bxoae,
yCTaHaBNMBaeMble 3aKa3ynKoM, U MOAKMYATLCS K BHELLHEMY
CeTeBOMY BbIKIIOYATENO, KOMMYTUPYOLLEMY BCe (hasbl CUCTEMBI.
[Mpun pa3mbikaHUM KOHTAKTOB CETEBOTO BbIKMOYaTENs BO3AYLUHbI
3a30p 4N1A KaXAoro M3 noncoB AosmkeH bbiTb cornacHo IEC 364
He MeHee 3 MM.

3.7.2 3awuTa oT yaapa TOKOM

Hacoc domxeH 6bimb 3a3eMJIeH U uMemb
3awumy om yéapa moKoM npu HerpsiMmom
NPUKOCHOBEHUU 8 coomeemcmeuu ¢
delicmeyouuMu HayuoHasabHbLIMU U MECMHBLIMU
HOpMamueHbIMU GOKyMeHmamu.

3alWwunTHBIN NPOBOA AOMKXEH UMETH LIBETOBYIO MapkUpoBKy nnmbo
xenTo-3eneHoro (PE), nubo xento-3eneHo-cuHero (PEN) uBeta.

lNockonbKy paboyuli mok e amom mune
anekmpodesuzameneli npeebiwaem 10 MA,
Heobxodumasi HadexHasli cucmemMa 3a3eMJs1IeHUsl.

Tok yTe4yku anekTpoasuratens cm. B pasgene 15.2 Tok ymeuyku.
TpeboBaHusa ctangaptoB EN 50 178 n BS 7671:

Hacoc gomxeH OblTb yCTAHOBMEH CTAaLMOHAPHO U HEMOABMUXKHO.
K TomMy e Hacoc gomkeH OblTb MOCTOSAHHO COEAMHEH C
ANeKTPonMTaHneMm.

Hanee, 0omMkHbI cOGNOAATLCS XKECTKME MEPbI B OTHOLLEHUN
3aLUMTHOro 3a3eMIeHus.

MoHTax AoMmKeH BbINONHATLCA NO o6pa3uy OAHOro n3
npuBeaAeHHbIX H/Xe NPpUMepoB:

+  OTAEMbHBIM 3aLNUTHBIM MPOBOAOM C MOMEPEYHBIM CEYEHNEM
He MeHee 10 MMZ;

* OoTAelNbHbIM ABYXWUITbHbIM 3aLLNTHBIM NPOBOAOM C
nonepeyvHbIM CeYeHNEeM Kaxaow Xurbl He MeHee 4 MM2;

¢ OBYMA XuUnamu MHOTOXWnNbHOro Kabens; ponb 0gHOro 13
NpPOBOAOB MOXET BbINONHATb obonoyka kabens;

*  3aWWTHbIA NPOBOA B KaBGenbHOM MOTKe, KaHane unu
TpyGonposoae; aToT cnocob nossonseT oGecneynTb CTeneHb
3aLMThI, MOEHTUYHYIO CTEMEHM 3alUThbl ABYXUITbHOMO
3alUMTHOro NpoBoaa.



3.7.3 JononHuTenbHas 3awura

Ecnu ns-3a cxembl ceTeBOro aNeKkTponuTaHus unu TpeboBaHuii
anekTpocHabxatoLero npeanpuaTns Heobxogmumo byaet
npegnpuHATbL Mepbl AnA 3alnUTbl OT TOKa YTEYKU, HeO6XO,EWIMO
YCTaHOBUTb aBTOMAT 3alWUTHOIO OTKNKYEeHUNA:

* KOTOpbI cornacHo Tpe6oBaHusim ctaHgapta DIN VDE 0664
OOIMKEH pearMpoBaTtb TakKe Ha UMMNYMbCbl MOCTOSIHHOIO TOKa
yTeuku (UCMonHeHe aBToMaTa, YyBCTBUTENBHOIO K
nynbcupyoLwemy ToKy);

* KOTOPbI NpU BKIHOYEHUN CETEBOro NMTaHus ByaeTt yuntbiBaTh
noTeHuman 3apsgHoOro Toka OTHOCUTENbHO 3eMIN;

*  KOTOPbI MOXET PyHKLUMOHMPOBATL Npu paboyem Toke Hacoca.

Ecnu B npoLiecce BKMOYEHUS BO3HMKAOT UMMYIbChbl TOKa
NoBpexXAeHNs B pesynbTaTe (KpaTKOBPEMEHHOrO)
BO3HWUKHOBEHUSI MAaKCMMarbHOrO HanpsikeHns B CeTU BO BpeEMS

nepexoAHbIX NPOLLECCOB 1 HepaBHOMepHasi hasoBas Harpyska, S
o ~
pekomMeHAyeTCs NPUMEeHSTb ObICTPOAEeNCTBYIOLLEE NCNOMNHEHNE S
(VSK) aBTOMaTa 3alMTHOIO OTKMOYEHNSI TOKa NOBPEXAEHUS. 3
ABTOMaTbl AOMKXHbI UMETb MapKUPOBKY CO CreayHLwum %
o603Ha4yeHueMm: =
Puc. 10 lMogkntoveHne anekTponuTaHus
~N
3.7.7 BknroyeHue/BbIKkNOYeHUe Hacoca

lpu ebi6ope aemomama 3aujumHo20

OmKsIoYeHUsI He06X00UMO yYumbIGams obuwjee Bknro4eHue/ebIK/Il04eHUE Hacoca ¢ MOMOWbHO
Ka3aHue
3HaYyeHUe MoKa ymeyYKu ecex 3/1eMeHmMoe cemeeoeo eblk/It0Yamens paspewaemcs
anekmpoo6opydoeaHus. 8bIMNOJIHIMb He Yauje, YeM mpu-4yembipe pa3a e
yac.
Tok yTeuku anekTpoaBuratens cm. B pasgene 15.2 Tok ymeuku.
y poAa pasa y Mpu BKNIOYEHMM C NOMOLLbIO CETEBOrO BbIK/OYATENs HAacoc

3.7.4 3awunTa anekTpoaBuraTens HaynHaeT paboTaTb NULWb CNycTa 5 cekyHa.
Hacoc He TpebyeT HuKkakon BHewWwHewn 3awuTsbl (ecnm TP 211 Ecnn Heobxoanm 6onee MHTEHCUBHBIN LIMKN NOBTOPHO-
noAaKntoYeH K ynpasn. KoOHTypy). OH OCHalLeH 3alwnToii kak oT KPaTKOBPEMEHHOrO BKITIOYEHNS,, HEOOXOAMMO ANSA BKMYeHns/
ANUTENbHO AeNCTBYIOLLEN Neperpysku, Tak 1 Ha crnyyan BbIKITIOYEHUS HAcoca MCNofb3oBaTh BXOA ANsi BHELHEro curHana
6rOKNPOBKU. BKI/BbIKT.

Ecnu Hacoc BKkNoYaeTcs nnm oTKIOYAETCs C MOMOLLBK BHELLIHErO

3.7.5 3awuTa oT MMNYNbLCHOrO NepeHanpsXXeHUs
w y P P cvrHana BKJ1/BbIKI1, oH HeMeaneHHo HaunHaeT paboTaThb.

Hacoc 3aLyLieH oT MMNynbCHOrO NepeHanpskeHusi B COOTBETCTBUM
¢ TpeboBaHMsMU HopmaTnBHON AokymeHTauum EN 61 800-3.

3.7.6 Hanpsi:xeHne nutaHusa
3 x 380-415 B +10%, 50/60 I'u, PE (c 3aWwuTHbIM 3a3eMIEHNEM).

Heobxogumo cnegntb 3a Tem, 4ToObl yka3aHHble B PUPMEHHOMN
Tabnuyke HOMUHanNbHbIE AaHHble 3nekTpoobopynoBaHUs
coBnaganu ¢ napaMmeTpamu UMEILLENCS NeKTpoceTH.

KoHUpbl NpoBOAOB, BbIBOANMbBIX B KNTEMMHYIO KOPOOKY
3MneKTpoABUraTenst Hacoca, fOMKHbI 6bITb MakCUMarnbsHO
KopoTkMMU. OHaKO UCKIIOYEHNE COCTaBMSAET 3alNTHbIA NPoBOA,
ANWMHa KOTOPOro AOMKHa BblIbMpaTbCa TakoBOW, YTO ecnu Gbl
kabenb cnyyawmHo BbipBanu u3 pes3bboBow kabenbHoW MydThl, TO
nocnefHUM NPOBOAOM, KOTOPbIV Npn aToM obopsancs 6bl, Obin
3aLLUMUTHBIN NPOBOA,.

Makc. napameTpbl BXOAHbIX NPeaoxpaHuTenei B Lienm
3MeKTponuTaHus, cMoTpu pasaen 15.1 HanpsixeHue numaHus.

& = .

B = u R
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Puc. 9 [lpumep noaknoyeHnst anekTpoasuraTensi C HACOCOM
K CeTU Yepes3 ceTeBOW BbiKkNtoyaTerb,
NpeaoxXpaHUTeNn Ha BXOAE W AOMONHUTENbHbIN
aBTOMar 3aLWunThl
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3.8 MNpoune nogknoyeHUA

Ha puc. 11 nokasaHbl CXeMbl NOAKMIOYEHNSA BHELLHUX
6ecnoTeHumanbHbIX KOHTAKTOB 4151 NO4A4YM BHELHEro curHana
BKI1/BbIKJ1 n curHana unudgpoBon yHKUNUA, BHELIHEro curHana
3a[laHHOro 3Ha4YeHus, curHana ot gatymka, GENlbus u oT pene
CUCTEMbI CUTHanNu3auum.

Ecnu eHewHul ebiknrovamens BKJ1/BbIKIT He

noodknrYeH, 3axumbl 2 u 3 Heo6xodumo

coeduHUMb rnepeMbIYKoU.

Ans ebinonHeHust mpe6oeaHuli N0 MexHuKe
6e3onacHocmu npoeoda, omHocsiuwuecs K
yKa3aHHbIM HUXe 2pynnamM, G0/KHbI 6bimb
HaldexHo u3oniupoeaHb! Opy2 om Opyaa Ha eceMm
ce0eM NPomsHKeHUU ¢ MOMOUW,bIo ycusieHHoU
usonsayuu:

-

Bxopbl (BHewHero curHana BKI/BbIKI1, curHanos undpooi
YHKLUIA, LWKWHBI CBA3U, @ TaKKe CUrHanos 3ajaHHoro
3Ha4YeHus u gaTyuka, 3axumos 1-8, n 3axumsl A, Y, B
NOAKIMIOYEHMNS LUNHBI CBA3N).

Bce Bxoabl (Moaynb 1) M30nnpoBaHbl OT NOAKMIOYEHHbIX K
3M1eKTPOCeTH YacTew anekTpoobopyaoBaHUS C MOMOLLBIO
YCUNEHHOW M30NALUN U ranbBaHNYeCKM pasBsa3aHbl C ApYrMMu
aneKkTpouensamu.

Ha Bce 3auMbl crcTeMbl ynpaBrneHns ogaeTcst MOHWXKEHHOe
HanpsXkeHne Ans nosbiweHns anektpobesonacHocTn (PELV).
370 obecneunBaeT 3alMTy OT yAapoB TOKOM.

2. Bbixop (pene cuctembl curHanusaumm, 3axmmel NC, NO, C).

Bbixoa (Moaynb 2) ranbBaHW4eCcku pasBssaH ¢ ApyrMMu
anekTpouenamu. K knemmam Bbixofa MoxeT 6biTb NoAaHO
MakcumanbHoe gonyctTumoe HanpsbkeHue 250 B nnu apyroe
6onee HM3KOE HanpsHKeHue.

HapexHas ranbBaHu4eckas pa3BdA3ka AOJKHA oTBeYaTb

TpeboBaHNSIM YyCUMEHHON U30NALUN COrNacHo cTaHaapTy
EN 60 335.
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3.9 Kabenu nepepauu curHanoB

* KabGenwu BHelwwHero Bbikntovatens BKI/BbIKI, uudpposoro
BX0Aa, a Takke 3a4aHHOro 3HaYeHUs U faTtyvka AOMKHbI BbITb
3KpaHupoBaHbl. Heob6xoamMMo npumMeHsiTb kabenu ¢
nonepeyHbIM CEYEHNEM xun He MeHee 0,5 MM2 1 He Goree
1,5 MM2,

* OkpaHupoBaHue kabenen JOMKHO BbINONHATLCS
nogknoyeHmem obounx KOHLOB kabenbHo 060Mo4kM Ha Maccy
Hacoca. [pu akpaHupoBaHumn kabenern cneguTb 3a HaAEXHbIM
coefiMHeHWeM Ha maccy. Topel akpaHupyoLein 0605104Kn
[OMKeH HaxoAUTbCS Ha MUHUMarbHO BO3MOXHOM yaaneHuu
OT COEAMHUTENbHbIX 3aXXUMOB, CMOTpUTE puc. 12.

TMO02 1325 0901

Puc. 12 CoepvHeHve onneTku 1 NpoBOAOB 3KPaHUPOBAHHOIO
kabens c konogkomn

*  BWHTbI coeguHEHUs Ha Maccy AOMKHbI Bceraa GbiTb NPOYHO
3aTsHYTbl, HE3aBMCUMMO OT TOro, NOAKIIOYEH Kabenb Unu HeT.

*  KoHUbl NPOBOAOB, BbIBOAUMBIX B KIIEMMHYIO KOPOBKY
aneKkTpoABuraTens Hacoca, AOMKHbl GbiTb MakCMMarnbHO
KOPOTKUMU.

3.10 Kabenb ona nogknoYeHUs WUHbI

3.10.1 HoBas ycTtaHOBKa

[nsi coefyHEHMS MOLUMHE CBSI3N HEOBXOAMMO WCTONb30BaTh

TPEXKMMbHBIA 3KPAHNPOBAHHBIN KaBEemb CEYEHUEM XMMbl HE

meree 0,5 Mm2 n He Goree 1,5 Mm2.

+  ECMK HAcOC NOAKIOYAETCS K YCTPONCTBY, UMEIOLLEMY TaKoii-
e KabenbHbIit pasbeM, 3KPAHUPYIOLLYIO OMNETKy HeoBX0OMMO
NOAKIMIOYNTB K STOMY KaBerbHOMY pasbemy.

» Ecnu ycTpoicTBo He uMeeT Takoro-xe kabenbHOro pasbema,
3KPaHMPYHOLLYIO ONNETKY OCTaBMAT HE NOACOEAMNHEHHbBIM C
3TOWN CTOPOHbI, KakK 3TO Noka3aHo Ha puc. 13.

TMO02 8841 0904

Puc. 13 lMogkntovyeHne 3-XnnbHOro aKpaHMpoBaHHOro kabens

3.10.2 3ameHa paHee yCTaHOBNEHHOro Hacoca

* Ecnuv npu yctaHoBKe CTaporo Hacoca npuMeHsancst
9KPaHMPOBAHHbIN 2-XWUMbHbIA Kabenb, NOAKMYeHNe LOMMKHO
ObITb MPOM3BEAEHO, Kak NOKa3aHo Ha puc. 14.

TMO2 8842 0904

Puc. 14 lMopkntouyeHne 2-XnnbHOro akpaHupoBaHHOro kabens

* Ecnu npu ycTaHOBKe CTaporo Hacoca npuMeHsncs
3KpaHMpPOBaHHbIN 3-XWUNbHbBIN Kabenb, cnegynTe
MHCTPYKUMSAM, NpuBegeHHbIM B pa3gene 3.70.1 Hosas
ycmaHoska.



4. YcTaHOBKA napameTpoB Hacoca MynbT R100 gaeT [oNoONHUTENbHY BO3MOXHOCTb YCTAHOBKU
napameTpoB M BbIBOAA Ha MHAMKALMIO BaXXHENLLMX NapaMeTpoB,
4.1 Hacoc 6e3 paTtuuka, yCTaHOBJIEHHOro Ha 3aBofe CMOTpM pasgen 6. YcmaHoeka napamempos ¢ MoMoWbio

Ha 3aBofe-M3roTOBUTENE HACOC NPEeABAPUTENBHO HACTPOEH AJ1S nynsma R100.

paboTel B HEperynupyemom pexume. 4.3 3aBoackasa ycTaHOBKa napaMeTpoB Hacoca

Mpn Heperynupyemom pexvme aKkcnnyartaumm Hacoc pabortaet
B COOTBETCTBUM C BBEAEHHOWN NMOCTOSHHOW XapaKTepUCTUKOW,
cMm. puc. 15.

Hacoc 6e3 gaTtyuka, ycTaHOBNEeHHOro Ha 3aBoge: Ha 3aBofe-
M3roTOBMTENE HACcOC NpeaBapuUTENbHO HAaCTPOeH Ans paboThbl B

Heperynmpyemom pexume. 3agaHHoe 3Ha4YeHne COOTBETCTBYET

100% oT MakcumarnbHOW NPOM3BOAMTENBHOCTM Hacoca (CMOTpH

Tabnnuky ¢ TEXHNYECKUMM JaHHBIMU Hacoca).

H

Hacocbl ¢ gaTunkom paBneHus: Ha 3aBofe-n3rotoBuTene
HacoC HacTpoeH Ansi paboTbl B PEXUME PErYNUPOBaHWS.
BenuuuHa 3agaHHoro 3HayeHus cootsetcTByeT 50% AnanasoHa
N3MepeHuin faTumka (CM. 3aBOACKY Tabnuuky faTuuka).

OcrTanbHble 3aBOACK/NE YCTaHOBKM Hacoca NpuBefeHbl B pasgene
6.1 Merto SKCIJTIYATAUUSA v 6.3 MeHio YCTAHOBKA
(nonyXupHbIM WpUKTOM).

%

g 5. YcTaHOBKa napameTpoB C NTOMOLbLIO NaHenun

ynpaBneHus

o 1]
o 6w —
o ez —
o e

T
ii

Puc. 15 Hacoc B HeperynupyeMom pexvme

i@

TMOO 7746 1304

lpu ebicoKux 3Ha4YeHUsIX memnepamypsbi 8
cucmemMe omoneHust HAaCoC Moxxem
Hazpesambcsi 00 makol cmeneHu, Ymo
npukacamscsi csiedyem moJsibKoO K naHesnau
ynpaersneHusi - 8 NPOMU8HOM cily4yae

Hacoc MoxeT yHKLMOHNPOBaTL B ABYX peXumax: cywecmeyem onacHocmb noAyYums oxoa!
perynupyeMom u Heperynupyemom, cm. puc. 16.

4.2 Hacoc ¢ gaT4yMkom gaBneHus

MaHenb ynpaeneHusi, pacnonoXeHHas Ha KNeMMHO Kopobke,
puc. 18 unu 19, nmeeT cnegytowme yHKLUOHANbHbIE OpraHbl U
opraHbl ynpasneHus:

*  Knasuwwu ynpasneHua @ n @ Ana yCTaHOBKU 3afaHHOIo

Mpu perynupyeMom pexunme aKkcnnyataumm Hacoc
aBTOMaTUYeCKU NogHacTpauBaeT CBOK NMPOU3BOAUTENBHOCTL B
COOTBETCTBUM C BblIOpaHHbIM 3aaHHbIM 3HAYEHUEM
perynupyemoro napameTpa (4aBneHue Ha Bbixode Hacoca).

3HaYeHus.
Mpumep Mpumep
perynupyemoro HEpErynMpyemoro * [lonsa nHgukauum xenToro UeeTa A4na MHAUKaUUN 3agaHHoOro
pexuma pexuma akcnnyartauum 3Ha4YeHus.
H H + CseTogmoabl cUCTEMbI cUrHanu3auuu 3eneHoro (paboyas

VHOMKaLMA) U KpacHOro (aBapuiiHas WHAWKaLUWs) LBeTa.

Monsa nHankaumm Knasuum ynpasneHua

HyCTaHOBO‘—IH. 1 g
<
o
>}
©
©
~
o
o
Q Q Z %
Puc. 16 Hacoc B perynupyemom pexunme (perynmpoBka 1Y
©
1o AaBMNeHWI0) U B HEPErynnpyemMom pexunme =
CBeToanoabl CUCTEMbI CUrHanu3aumm s
Kpome ctaHgapTHoro pexvmMa paboThl (perynMpyemoro unm =
Heperynmpyemoro) MoxHo BbiGupath crieflyioline pexvmol Puc. 18 lNaHenb ynpaBneHnsi oqHO(asHbIM HACOCOM U
akcnnyaTtaummn: OcTaHOB, MUH. UMK Makc., puc. 17. TpexdasHbiM Hacocom, 11-22 kBT
H
Make. — Knasuwm ynpasneHus
2 Mona nHaukaumum —
» o — V
o - —
~ \\Z— /
MuH. 3 o— @
(e} =
X :
o
=
Q =
Puc. 17 MakcumanbHas 1 MMHUManbHas XapakTepucTUKn -
d L4
—
~
Makc. xapakTepucTuka MoXeT, Hanpumep, BbiIbupaTbecsa npu 3
yAaneHun Bo3ayxa U3 CUCTEMbI MpU MOHTaXxe Hacoca. §
MuH. xapakTepucTuky cnegyeTt BBOAUTb BO BpeMsi paboTsbl © Ceetoauoap! é
HW3KOW HarpysKkomn. CUCTEMBbI N
=
PexuMbl SKCTyaTaLuu (perynupyembiit Uiy Heperynmpyembiil) curHanusaumm =
WUrn, COOTBETCTBEHHO, PEXUMbI 3KcnnyaTauun (OcTaHos, Puc. 19 MaHenb ynpaeneHus TpexdasHbiM Hacocom,
CTaHAapTHbIN, MVH. M MaKC.) MOTyT YCTaHaBMMBaTbCS C MOMOLLbIO 0,75-7,5 kBT
naHenu ynpasfeHusi, Haxo4sLWencsa Ha KNeMMHOW Kopobke
Hacoca.

Ecnun oTknoyaeTcs HanpsxXeHne NMTaHUsA Hacoca, HacTpoWnka
HacoCa coxpaHdaeTca.
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5.1 YcTtaHOBKa 3aJaHHOro 3Ha4eHus 5.2 YcTaHOBKa pexumMa ¢ makcumanbHOM (Makc.)

[lns ycTaHOBKM 3a4aHHOrO 3HaYeHMUs ANs Hacoca Hy»XHO XapaKkTepucTUKon

BOCMOMNb30BaTHCA Knasuwamu ynpasnenns ® n @. Mpwv yaepkaHUM B HAXaTOM MOMOXEHUN KNaBuLiy ynpasneHns @
Mons MHAUKaUMM Ha NaHenu ynpasneHns nokasbisaT HacoC NepeKnioYaeTcs B PEXNUM IKCMyaTaumy ¢ MakCumarnbHom
yCTaHOBMEHHOE 3afaHHOoe 3HaYyeHue. (mMakc.) xapakTepucTukon (MMraeT camoe BepxHee none

CM. npumepsl B pasaene 5.1.1 1 5.1.2. uHavkaummn). Ecnu camoe BepxHee nomne WHaMKauum roput

MOCTOSIHHO, yAepxuBanTe knasuwy @® HaxaToi NnpumMepHo

5.1.1 Hacoc B perynupyemom pexume 3 ceKyHabl - MOCMe 3TOro Nofe Ha4YHET MUraTh.

(perynupoBaHue gaBneHus) B .
[ina Bo3BpaTta B Heperynvpyemblii UNu perynupyemMblii pexum,

Npuwmep: HaXMUTE W yaepkusainTe knasuwy @, noka He NossuTCA
Ha pwuc. 20 ropsT nons uHavkaumm 5 n 6. Tem cambim UHAVKauns Tpebyemoro 3aHayeHus.
nHauumpyeTcst Tpebyemoe 3agaHHoe 3HaveHune 3 6apa (cmoTpu H s
TabnunyKy C TEXHUYECKUMM AaHHBbIMKU AaTyuKa). 7=
[6ap]
. s
’ _n ED aes——
£ ee——
@ - ] —
34 - =1} N - «
O /I 8 Q
® + — :
H N B y’: =
T — o 8
* [V == % Q E
Puc. 20 3apaHHoe 3HaueHue 3 Gap, perynupoBaHue no Puc. 22 Makc. xapakTepuctuka
AaBrneHuio -
5.3 YcTaHOBKa pexuma ¢ MMHMManbHOM (MUH.)
5.1.2 Hacoc B HeperynmpyeMom pexume XapaKTepucTukomn
Mpumep: Mpu yaepxaHuM B HAXXaTOM MOMOXEHWUN KNaBULLIK ynpaBrneHns @

HaCOC NepeKIYaeTCs B PEXMUM IKCMIyaTauum ¢ MUHUMarbHOM
(MVH.) XxapaKkTepuUCTMKON (MUraeT caMmoe HikHee none
uHaukauum). Ecnu camoe HUXHee nomne UHAMKaLWUU ropuT
MOCTOSIHHO, yAepXuBanTe knasuwy @ Haxaton npuMepHo

H 3 cekyHAbl - NOCe 3TOro Mofne HauHeT MUraThb.

B HeperynupyeMom pexume aKkcnyaTauum npoM3BoanTENbHOCTb
Hacoca [JoSKHa yCTaHaBnNMBaTbCs B AWanasoHe Mexay
XapakTepuCTUKOM MaKC. U MWH. NMPOM3BOAUTENBHOCTH, pUc. 21.

[nsa Bo3BpaTa B HEPErynMpyeMblil NN perynmpyemMblin pexnm,
HaXMWTe 1 yaepxuBaiTe knasuwy @, noka He NosBUTCS
UHAVKauns TpebyemMoro 3sHayeHus.

H

TMOO 7746 1304

o 11775

Puc. 21 HacTtpoiika npon3BoauTenbHOCTN Hacoca B
Heperynmpyemom pexuve

TMOO 7346 1304

Q

Puc. 23 MuH. xapakTepucTtuka

5.4 BknroyeHue/BbIKNIOYEeHUe Hacoca

[ns BbIKMOYEHUS Hacoca yoepXuBaTb KnaBully ynpaBsneHua (OF:}
HaXaToOM NONOXeHUn 00 TeX Nnop, Noka He NnoracHyT BCce nonsa
WHOWKaUUM U He Ha4YHeT Muratb cBeToano 3efeHOoro useTta.

ﬂ,ﬂﬂ BKIMKOYEHUA HaCoCa yaepXnBaTtb Knasully ynpasrneHusa @ B
HaXaToM NONOXeHUN A0 TexX Nnop, Noka He NoABUTCA MHOUKaUNA
Tpe6yeM0ro 3agaHHOro 3Ha4vyeHu4a.
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6. YcTaHOBKa NnapamMeTpoOB C NOMOLLbIO
nynsta R100

MynsT R100 npumeHsieTcs Ans AUcTaHUMoHHOro obmeHa
[aHHbIMU C HACOCOM.

TMO02 9597 3404

Puc. 24 TMynet R100 o6MeHnBaeTCcs MHGOpMaL et ¢ HacoCoM
Yyepes MHMPaKpacHbIn nopt

B pexume npuemo-nepenaum nynst R100 gosmkeH 6biTb
HanpaBrieH Ha NaHernb ynpaBneHusl. YCTaHOBNEHME pexuma
cBa3u mexay nynbT R100 n HacocoM MHAMLMPYETCS YacTbiM
MUraHmem cBeToAMOAa KpacHOro LiBeTa CUCTEeMbl CUTHaNM3aunu.
MyneT R100 gaeT gononHWTENbHbIE BO3MOXHOCTU ANS BBOAA
perynupoBOYHbIX MapaMeTpoB B HACOC U BbIBOAA MHOpMaLMK
Ha MHAWKaLMI0 O ero COCTOSIHUW.
OkpaH ancnnes R100 pasgeneH Ha wecTb napannenbHbIX
cTonbuoB MeHto, puc. 25:
0. OBWME OAHHBIE (cmoTpu pykoBOACTBO MO 06CHyXMBaHUIO
nyneta R100).

1. SKCIMNYATALNA.
2. COCTOAHME.
3. YCTAHOBKA.

Homepa Ha oTAenbHbIX 4ManoroBblx OKHax MeHto (puc. 25)
yKas3bIBaloT Ha pasfernbl, B KOTOPbIX ONMCbIBaeTCA M3obpaxKeHHas
dyHKUMS.
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START
T3] @e
0. OBLLME OAHHbIE 1. SKCNNYATAUMUA 2. COCTOSAHUE 3. YCTAHOBKA
Switch off R100 Pas Toqra 100w = FPeancH. pas. 7. 2 Pexam '
6.1.1 |] 6.2.1 ﬂ 6.3.1 e AEREHMA
)

6.3.2

FeankHele aaHHbE

Delete all changes

g

Store settings :H

o

H 6.3.3 JaaaHHaa rad.
ToHHA

Z

¥

Q 2.C0CTOIGHHE

o =y

6.2.4 Yncno odoroToE 6.3.4 FPene curH

=

H AHKTHE. E TEH.
1

o

)

1200 mir™

o =y

6.3.5 KHanku Hacaoa

6.2.5 B, mowH.

MoTe. mowH.

o ar=——

6.2.6 Yacoe padoTel

Q 2.C0CTOIGHHE

6.3.6 Kon-eo

| — v
0
S A=y

>, 3. CTAHOEKA

6.3.7 Um4rpoeoi exoa 1

* 3. CTAHOEKA

6.3.8 P-Lika ooTaHoEA

4

Trn AaTHMES

6.3.9

I,

6.3.10 OcHoeroiPeasre

Tonbko ans
3-dasHbIX HacocoB
no 7,5 kBt

6.3.11

Puc. 25 O630p meH0
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Oucnnen R100

Ecnu nokasaH ogunH gucnnei aTo o3HavyaeT, 4To Hacockl 6e3
npenyctaHOBIIEHHOro AaTtynka U ¢ AaT4yukom paGOTaI'OT

0MHAKOBO.

Ecnu nokasaHbl ABa AMCNnes, 3To 03Ha4vaeT, YTo Hacockl 6e3
AaTyuka v ¢ gaTynkoM paboTatoT no pasHomy.

6.1 Mento SKCINYATALINA

Ecnun pexum cBs3m mexay nynbstom R100 1 Hacocom
YyCTaHOBIEH, Ha AMcnnee NoABUTCS NepBOe ANanoroBoe OKHO.

6.1.1 YcTaHOBKa 3afgaHHOro 3Ha4eHus

Be3 patuuka
Fad. Toura 00w =
CH

2q 0 L
g

k. YcranosnenHoe
3afjaHHoe 3HauyeHue

E Tekywee 3anaHHoe
3HavyeHue

- -
= [enctButenbHoe
3Ha4YeHune

YcTaHoBuTe 3agaHHoe
3Ha4yeHue.

C paTyvMKoM paBneHus

Fad Touma F0

k: YcranosnenHoe
3afaHHoe 3HaYeHne

E Tekywee 3apnanHoe
3HaYyeHne

- -

= [leiicTBUTENbHOE
3HayeHne

YCTaHOBUTE HyXHOE

nasnexve [6ap].

Mpu HeperynupyemMom pexvmMe aKcnnyataumm 3agaHHoe
3HayeHNe JOIKHO yCTaHaBnNnBaTbCsi B % OT MakCUMarnbHOM
NMpPOM3BOAUTENBHOCTU. [inanasoH yCTaHOBKM
NpPON3BOAUTENBHOCTU HAaXOAUTCS MEXAY MUH. N MakKc.

XapakTepPUCTUKON.

[OwnanasoH YCTaHOBKM U Anana3oH naMmepeHus 4yBCTBUTENIbHOIoO
dnemMeHTa gaTt4yuka npu perynupyemMom pexunme skcnnyataumm

NWOEHTUYHbI.

Ecnv Bo3amoxxHa nogaya B HAacCOC BHELLHEro curHana 3sagaHHoro
3Ha4yeHud, To B JaHHOM ManoroBoM OKHe 3TO 3agaHHoe
3Ha4YeHue aABnAeTCcA MakCumMalsibHbIM 3Ha4eHNUeM curHana
BHELLHEero 3aaHHOro 3HavyeHus, cMoTpu pasgen 8. BHewHul

cueHasn 3a0aHHO20 3HaYeHUs.

Ecnn ynpaBneHne HacoCOM OCYLLECTBNSAETCHA BHELIHUMU
curHanamu (OcTaHOB, MUHMMAarbHast UM MakcumarbsHasi
xapaktepucTuka) unu vyepes LUNHY cBssu, To Ha gucnnee aTo
MHOVUMpYeTCA Toraa, Koraa nblTarnTcs BbINONHUTE YCTAHOBKY

3aJaHHOro 3Ha4vyeHu4.

B 3TOM crny4ae BO3MOXHOCTM YCTAHOBKU NapameTpoB
orpaHuyeHbl, cMoTpu pasaen 10. [puopumemHbie ycmaHOo8KU.

6.1.2 YcTaHOBKa pexuma aKcnnyataumm

Pexim padoter 2

BoamoxHa yCTaHOBKa O4HOro U3 crneayrLlmnx pexnmon

akcnnyaTaumm:
* Cmon,
e MuH.;

* HopmM. (HopManbHbIV peXUM 3KCnnyaTaunm);

*  Makec.

3pecb PeXnm akcnnyatTaumm MoXeT yCTaHaBMMBaTbLCA 6e3
N3MEHEeHNA YCTaHOBNEHHOro 3agaHHOro 3Ha4vyeHuna.

6.1.3 CurHanbl HeMcnpaBHOCTEN

fearpka Feset OF,

Bionewaoii

T TEHHEH

[Mpu BO3HWKHOBEHMU B HACOCE HEUCNPABHOCTM NpUYMHa ee
BbIBOOUTCA Ha AUCNNeNn.

Bo3mMoxxHa MHAuKauus cneayowmnx npuymMH HEMCNpPaBHOCTEN:
* Bbicokass memn-pa 3nekmpoodsue.;

* [ladeHue HanpsKkeHust;

*  CKayok HanpsiKeHus;

*  CruwkoMm MHO20 nepe3arycKkos;

» bonbwas Haspy3ka;

* CueHan 0amyuka 3a npedenamu Oonycm. 3Ha4yeH.;
* YcmaHogouHbIl 3a npedenamu 00nycm. 3Ha4YeH.;

*  BHeWwHHss1 owubKa;

* OcHosHoli/pesepsHbil, Owubka ceasu;

*  [pyaue owubku.

B 3TOM AManoroBom OkHE MEHI0 BO3MOXHO KBUTMPOBaHUe
curHana HeucrnpaBHOCTU, HO TOMbKO B TOM Cryyae, eCnv curHan
HencnpaBHOCTY BorbLUe He NOAAETCS UMW, €CINIM HEMCNPABHOCTb
yXXe ycTpaHeHa.

6.1.4 NMpoTokon aBapUWHbIX CUTHaNoB

Ecnun Hacoc Bbllen 13 cTpos, B NPOTOKOMe aBapuiHbIX CUrHanoB
6yayT nHANUMpoBaTbCA NATL NocnefHux curHanos. "Asapu 1"
WHOMLMPYET aBapuUMHbIA curHan o HoBow/nocneaHen
HencrnpaBHOCTY.

Ha npumepe coobuieHne "MageHne HanpskeHns”, kog
HEeNCnpaBHOCTM U BpeMsi B MUHYTax, B TEYEHME KOTOPOro Hacoc
HaxoAWmcsa NoA HanpsHKeHWEM, MHOMLMPYIOTCA C MOMEHTa
BO3HUKHOBEHWUSI HEUCTPABHOCTU.

Y HacocoB ¢ TpexdasHbiM anekTpoasuratenem, 11-22 kBT,
yKkasaHue BpemeHu 6yfeT oTcyTCTBOBaTb, NOCKOMbKY 3Ta
byHKLUS HE NOAAEpPXKMBAETCS NPOrpaMMHbIM obecrnevyeHnem.

6.2 MeHto COCTOAHUE

B aTOM MeH10 NOABNAIOTCS NCKIIOYNTENBHO MHANKALUN
COCTOSIHMI Hacoca. [03aToMy perynmpoBKkM UMM U3MEHEHUS B
3TOM MEHIO0 HEBO3MOXHbI.

MHauumpyloTca 3HavyeHust, KOTopble UCMOMb30BanMcb BO BpeMs
nocnegHero pexuma cessu ¢ nomotlbio nynsta R100. Ecnu
Heo6x0aMMO OBGHOBUTL NOKa3aHUS COCTOSIHWUS, HaMpaBbTe NynbT
R100 Ha Hacoc u HaxxmuTe kHonky "OK".

Ecnu kakor-nnbo napameTp (Hanpumep, YactoTa BpaLleHus )
OOJDKEH CYMTBIBATbCS HENpepbIBHO, TO knasuwa "OK" gomkHa
yOEPXUBATLCS B HAXXATOM NOSIOXEHUW B TOT NEPUO BPEMEHM,
Koraa cooTBETCTBYHOLLMIA NapameTp 6yaeT KOHTPONMpoBaThCs.

[onycTuMble OTKIIOHEHUSI OTAENbHbIX MHAUKALUIA YKa3biBaOTCS
nof KaxabIM usobpaxeHnem Ha aucnnee. JonycTumMble
OTKIMOHEHUS SABMATCA OPUEHTUPOBOUYHLIMU 3HAYEHUAMU U
faTcs B % OT MakCUMasibHOro 3HauYeHUst COOTBETCTBYHOLLEro
napameTpa.
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6.2.1 UHaMKauMA TeKyLero 3a4aHHOro 3Ha4eHus

Be3 patuunka C paTyuKoMm paBrneHus

FeaneH. was. T. FPeaneH. mas T.

100

100 2

Oonyck: +2% Oonyck: +2%

B aTOM AnanoroBom okHe UHAMLMPYETCS Tekyllee 3agaHHoe
3HayeHue 1 3aaBaemoe BHELIHUM CUTHanom sHavyeHue B %
AvanasoHa OT MaKCMMasibHOro 3Ha4YeHus 40 YCTaHOBIEHHOIO
3aj@aHHOro 3HaYeHus, CMOTpW pasaen 8. BHewHul cusHan
3a0aHH020 3Ha4YeHUsl.

6.2.2 UHanKauma pexuma akcnnyataumm

Fexam padoTe

OT0 gManoroBoe OKHO MEHI Ha AWUCNNee CNyXUT ANs UHAMKaLumn
TekyLero pexuma akcnnyartauuu (Cmon, MuH., Hopm.
(HopmanbeHbIN pexum paboTbl) unu Makc.). lononHUTENbHO
yKa3blBaeTCsl, C MOMOLLbIO YErO 3TOT PEXMM 3KCnnyaTauumn 6bin
BblOpaH (R100, Hacoc, LLluHa, BHewWH. vnv ¢h-yust ocmaHoea).
Mpoyas nHgpopmauus o pyHkumm OCTaHOB. COAEPXKMUTCS B
pasgene 6.3.8 Beod ¢pyHKyuu ocmaHosa.

6.2.3 UHanKauma neCTBUTENbHOro 3Ha4YeHUA

Be3 patumka C paTuyuMKoM paBreHus

PeankHels AaHHEE

FeaneHee AaHHEIE

B 9TOM OKHe MEHI0 MHAULMPYETCS AeiCTBUTENbHOE 3HaYeHne
NOAKITYEHHOro AaTynka.

Ecnu k Hacocy He NoAKMYEHbl HUKaKNUe AaT4MKN, B OKHE
nosiBnsieTcsa nHamkaums "-".

6.2.4 MlHaukaumA Tekylien YacToThbl BpalleHus

Oonyck: +5%
B aTOM AnanoroBom okHe GyAeT BbINOMHATLCS UHAMKaLUA
TEKyLLero 3Ha4eHus 4acToThbl BpallleHns Hacoca.

6.2.5 UHaMKaumMAa 3Ha4YeHu noTpedénaeMom MOLWHOCTU U
pacxoAa 3fneKkTpo3Heprum

31 khw'h

Honyck: £10%
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B aTom AnanoroBom okHe ByaeT BbINOMHATHCA UHAMKALMSA
TeKyLlero 3HayeHuns noTpebnsaemMon HacCoCOM MOLLHOCTY 13
3N1eKTPOCeTH.

MoTpebnsemasi HaCOCOM MOLLHOCTb MHANUMpYeTcsa B BT (W) nnun
KBT (KW).

3Ha4veHus noTpebneHnsa aNeKTPoO3HEPrun 1 YacoB IKcnyaTauum
ABNATCSH HAKONNEHHBIMW 3HAaYEHUAMU C MOMEHTa
nepBoHaYanbHOro Nycka Hacoca B 9KCnyaTauuto U He MoryT
yCTaHaBnMBaTbCS B HOMb.

6.2.6 UHAMKaLMA 3Ha4YeHUN KonM4yecTBa YacoB 3KcnnyaTauum

Hacoe pasoTel

Oonyck: £2%

3HayeHus konnyecTBa Yacos 3KcnnyaTauynn ABNAKTCA
HaKonJsIeHHbIMN 3HA4YEeHUAMN U HE MOTYT yCTaHaBMBaTbCA B
HONb.

6.3 MeHo YCTAHOBKA
6.3.1 BbiGop BMAaa perynupoBaHus

Be3 patumka C paTyMKoOM gaBreHusA

Pem
LM AENEHHA

Pexam
LM A ENEHKA

HekoHTeonme. KaHTRonme.

BbibpaTb 0auH U3
cnegywoLwmnx BuaoBs
perynupoBaHusi (CMOTpu

BbibpaTb oguH 13
cnenywoLwmnx BUaoB
perynupoBaHus (CMOTpu

puc. 16): puc. 16):
e KoHmponup.; * Konmponup.;
*« HekoHmpounup. *  HekoHmponup.

Ecnu Hacoc nodknroyveH k LUWHE (cmompu

pa3den 9. CueHan WNHbI ces3u), ebinonHUmMb
ycmaHoeKy euda pe2ysiuposaHusi ¢ MOMOW,bH
nynbma R100 He803MOKHO.

Onsa yctaHoBKM TpeGyemoi Npon3BoaUTENBHOCTU CMOTPY pasaen
6.1.1 YcmaHoeKka 3a0aHH020 3HaYeHUSs.

6.3.2 YcTtaHOBKa perynstopa

K.oHTRonnEr

Ecnu 3aBoackas HacTpoiika BCTpoeHHoro nsogpomHoro (Mn-)
perynstopa okasanacb HeonTUMarnbHOW, MOXHO M3MEHUTb
HacTpoiky koadpduumneHTa ycunenus (Kp) u Bpemern
nHTerpuposanus (T;) C NOMOLLBIO AaHHOIO ANANOroBOro okHa
MEHIO:

*  YcTaHoBuTb KO3huumeHT yeunenus (Ky) B AnanasoHe ot
0,1 po 20.

* YcTaHOBWTbL BpeMeHsi uHTerpuposanus (T;) B AnanasoHe OT
0,1 no 3600 cekyHa. Ecnu Bbibupaetcsa 3600 c, BCTPOEHHbIN
perynsaTtop yxxe pabotaeT He Kak N30APOMHBIN, a TONbKO Kak
06bIYHBIN MPONOPLNOHANBHbLINA PErYNSATOp.

[anee, nmeeTca BO3MOXHOCTb HacTpamBaTb perynartop Ans
paboTbl B pexume ¢ 06paTHON 3aBUCUMOCTbIO (NPY MOBbILLEHUN
3aaHHOro 3Ha4YeHWs YacToTa BpaLLEeHNss Hacoca CHUXaeTcs).
[Mpun Takom perynvpoBaHuu cnefyeT yCTaHOBUTb KO3 uumneHT
ycuneHus B ananasoHe ot —0,1 go —20.



YctaHoBka usogpomuoro (MA-) perynatopa:

HacTpoiiky nocTosiHHbIX perynupoBaHus Kp u T; BbICTaBMAT B

onTUMarnbHOW 30He 3KcnnyaTauumn Hacoca. OgHaKo, B HEKOTOPbIX

crny4yasix MoXeT 6bITb LienecoobpasHo unm Heo6xoaMmo

N3MEHeHMe.

M3ameHeHune T; MoxeT BbITb LienecoobpasHo:

* B ycTtaHoBKe C perynupoBaHneMm pasHOCTU AaBneHui, B
cnyyae, Korga gaTyvK YCTaHOBMEH Jarneko OT Hacoca.

M3meHeHune T; B HEKOTOPLIX Criyvasx MoOXeT bblTb HeobxoanMo:

* B cnyyae c Hacocom ¢ TemnepaTypHbIM/pasHOCTHO-
TemnepaTypHbIM perynupoBaHueM.

[aHHas Tabnuua nokasblBaeT peKOMeHAYEeMble YCTaHOBKM

perynvpoBaHus:

Kp
YcraHoBkal CucteMmbl Cuctembl Ti
MpumeHeHue oTonne- oxnax-
HusA1) aeHnsA2)
i 0,5 0,5
Ap—
R‘L’ﬁﬁ]’"’? L<5m:0,5
\J K 0,5 L>5m 3
Ap L>10m:5

R"T 5 0,5 0,5
N4

LQ 0,5 0,5

: 0,5 -0,5 10 + 5L
2
L [m
At 0,5 10 + 5L
L[m
30 + 5L

L [m
% t 0,5 -0,5

1. CUCTEMbl OTOMNEHNS] — YCTAHOBKW, B KOTOPbIX YBEMUYEHNE
MOLLHOCTM Hacoca NPMBOAUT K POCTY TemMnepaTypbl Ha MecTe
yCTaHOBKM AaTyumka.

2. Cnctembl oxnaxaeHus — YCTaHOBKU, B KOTOPbIX yBelIM4eHune
MOLLUHOCTU HacocCa nNpuBoAnNT K YMeHbLUeHUIo TeMnepaTtypbl
Ha MeCTe YyCTaHOBKM OaTyuKa.

6.3.3 BbIGoOp BHelWwHero curHana 3agaHHoOro 3HayeHus

SaaaHHAA A,

TOHE A

Bxop ansa BHelHero curHana 3afaHHoro 3Ha4yeHns MoxeTt
yCTaHaBnmBaTbCA OANA pa6OTbI C pasfindHbiIMK TUNAMKU CUrHanNa.

BbibpaTb 0OUH U3 HMXKecneayoLwmnx TUNOB:

* 0-5 B (Tonbko ansa HacocoB ¢ TpexdasHbIMu
anekTpoasuratenamu, 11-22 kBT);

*« 0-10B;
* 0-20 MA;
* 4-20 MA;

* He akmueH.

Ecnu 6bin BbIOpaH Tnn "He akTuBH", TO AEACTBUTENBHO 3a4aHHOe
3HayeHue, yCTaHOBNEHHoe ¢ nomoLlubto nynbta R100 unu naHenu
ynpaBneHus:.

YcTaHOBNEHHOE 3afaHHOe 3HaYeHne ABMSIeTCS MakCMMarbHbIM
3Ha4YeHNEeM BHELLHEro curHana 3agaHHoro 3HayeHusi, CMoTpu
pa3gen 8. BHewHul cuegHan 3adaHHO20 3HavyeHusi. Kak
cuYnTbIBaTb AENCTBMTENbHOE 3HAaYeHME B Cryvyae yCTaHOBKM
3a[laHHOro 3HaYeHUs Yepes BHELUHWUIA CUTHaM MOXHO HakTu B
pasgene 6.2.1 MHOukayuss mekyuje2o 3a0aHHO20 3Ha4YeHUsl.

6.3.4 Bbi6op pene curHana HeucnpaBHOCTM, IKCNyaTaumm
WA FOTOBHOCTM K 3KCMJlyaTauum

FPene curn

AHTHE. E TEH.

B aTOM OKHE MeHI0 Ha gucnnee MOXHO 3agaBaTtb ycnosud, npu
KOTOPbIX OOJIXHO 6y,c|,eT BKNnO4YaTbCA B pa60Ty pene:

*  Owubka (curHan HencrnpasHoOCTH);

*  Pabomnbi (paboyas curHanusaums);

* [omos (curHanusaumsi roTOBHOCTU K 3KCnyaTauum).

CwmoTpu pasgen 11. Ceemoeas cueHanu3sayusi u pese cucmembl
cueHanusayuu.

6.3.5 BbiknioyeHue KnaBmaTypbl Hacoca

F-HONEKW Hacooa

L]

Knaeuwm ynpaenexns @ unu @ moryT 6biTb YCTaHOBMEHbI Ha
Hacoce B MOMOXeHUe:

« AKMuseH;
* He akmusH.

6.3.6 NMpucBoeHne Hacocy HoMepa

Kan-ea
[ - N

B 3TOM OKHe MeHI0 Ha Aucnnee MOXHO NpucBavBaTb Hacocy
aZpec B Buage Homepa B AnanasoHe ot 1 8o 64 nnu, namMeHsiTb
NPUCBOEHHBIV paHee HoMep. B cnyyae ycTaHOBMNEHWS CBA3N
yepe3s LWWUMNHY kaxgomy Hacocy obs3aTenbHO JOIKEH
npuceavBaTbCA MHAMBUAYaNbHbIA HOMEP.

261



6.3.7 Bbi6op chyHkuum umucposoro Bxoaa

Um4roeoi exoa 1

o

YcTaHoBKY NnapameTpoB LMMpPOBOro BXofa Hacoca (3axum 1,
puc. 5, 8 nn 11) MOXXHO BbINONHATL ANS Pa3NMYHbIX OYHKLMA.

BbibpaTb 0AHY 13 cneayowmnx MyHKUWNA:

*  MuH. (MMHMManbHasa xapakTepucTuka);

*  Makc. (MakcumanbHas xapakTepucTuka);

» Ext. fault (BHelWHWI curHan HEMCMNPaBHOCTH);

* Flow switch (ynpaBneHune oT CTPYMHOro BbIKMo4aTens).

Bbl6paHHaF| beHKLl,I/Iﬂ BKNKO4YaeTca npu 3aMblkaHMn € NOMOLLbIO
nepemMblHKU crnegyrumnx 3a>XMMoB:

* 119 -yHacocoB ¢ ogHoda3HbIM 3fIeKTPoABUraTenem
(puc. 5).

* 119 -yHacocoB c TpexdasHbIM neKkTpoaBuUraTenem,
0,75-7,5 kBT (puc. 8).

* 113 -yHacocoB c TpexdasHbIM anekTpoaBuraTenem,
11-22 kBT (puc. 11).

CmoTpu Takxke pasgen 7.2 Ljughpoesoli 8xo0.

MuH.:
Ecnu Bxop BKIIOYEH, HACOC NEPEKIIOYAETCH B PEXUM
aKcnnyaTauum ¢ MMHMManbHON (MUWH.) XapakTepPUCTUKOW.

Makc.:
Ecnun Bxoa BKkoYeH, HACOC NEPEKoYaeTCs B PEXUM
aKcnnyaTaumMm ¢ MakcumarnbHOl (Makc.) XxapakTepUCTUKON.

Ext. fault (BHeLWH. curHan HemcnpaBHOCTK):

Ecnun Bxoa BKNoYeH, To BKMoYaeTcs pene BpemeHn. Hacoc
OTKIMIOYAETCH U CUrHaM HEMCNPaBHOCTU BbIBOAUTCSA Ha
VHAMKaLWIO, eCnin BXOA OCTaeTCs BKIIOYEHHbIM CBbille 5 cekyHA.
Ecnu coeanHerne mexay 3axumamu 1 n 3 pasmbikaetcs bornee,
4YeM Ha 5 cekyHA, cucTema BOCMPUHUMAaET 3TO Kak copoc curHana
HEeMCcnpaBHOCTU 1 B Cry4ae YCTaHOBKM aBTOMAaTN4eCKOro
NMOBTOPHOrO BKITIOYEHUS MPOUCXOAUT aBTOMATUYECKMIN 3anycK U
pasroH Hacoca.

TvnNUYHBIM CriyYaem NPYMEeHeHNs 3ToN YHKLUM ABNsSeTcs
KOHTPOIb ¥ perucTpauns HecooTBETCTBYoLEero Tpebyemomy
noamnopa unu HefocTaToyHoro o6bema BoAbl C NMOMOLLBIO pene
AaBneHVs BO BCacblBaloLLEN MarucTpanu Hacoca.

Flow switch (cTpyWHbIi BblkNoYaTens):

Ecnu BkntoyeHa ata yHKUWSA ¥ NOAKIIOYEHHOE pene AaBrneHus
3aperncTpmpoBarno HU3Ky nofgavy, HacoC OTKMOYaeTCs.

OTa hyHKUMS yCTaHaABNMBAETCS, ECMNW K HACOCY MOAKIMIOYEH AaTumnk
[aBneHust..

Ecnun Bxoa ocTaeTcs BKMIOYEHHbIM CBbile 5 cekyHf, BcTynaeT
B JeNCTBME BCTPOEHHas (PyHKLMA OCTaHOBa, CMOTPU pasaen
6.3.8 Beo0 ¢byHKyuU ocmaHosa.

6.3.8 BBoa pyHKLMM ocTaHOBa

P-upa ocTaHoE

Korpa beHKLlI/IFI OCTaHOBa BKJ1l04E€Ha, HAacoC OTKn4YaeTca npu
04YeHb ManbIx 3Ha4YeHUsIX nogayu, Ytobbl n3bexaTb HEHY>XXHOro
pacxoda 3NeKTpo3Hepruun.

PyHKLUMA OCTaHOBa yCTaHaBNMBAETCS, €CMN K HACOCY NOAKMIOYEH
[aTyvK AaBneHns, obpaTHbIN knanaHd u MemobpaHHbIn 6ak.

MmetoTca cnepytolime BO3MOXHOCTU AN YCTaHOBKU:
*  AKMUBH;
* He akmuseH.

262

MuHumanbHasa nogaya moxeTt perncTtpupoBaTbCca U
KOHTpONMpoBaTbCA ABYyMA MeTo4aMuU:

1. C nomoLpblo BCTPOEHHON hyHKUMM "pernctpaumm
MWHUMarnbHOrO NpeAenbHOro 3HaveHuns", kotopasi
aBTOMaTUYECKM BKMOYaeTCs, ecrnu K LMpoBoMy BXoay He
NOAKIIOYEH HUKAKOW CTPYMHbIN BbikNtovaterns. Mogava
KOHTpOnupyeTcs NyTem nepuoanyecKkoro KpaTkoBpeMeHHOro
cbpacbiBaHWs anekTpoABurateneM Hacoca o6opoTos. Mpu
3TOM HaCcOC PerncTpupyeT BCce BO3MOXHbIE U3MEHEHNS
Aasnexus. Ecnu nameHexnne gaBneHns HUHTOXHO UK ero
BoOOLLe HET, HacoC paccMaTpuBaeT 3TO Kak NajeHne noaayn
[0 nNpefenbHOro MMHUMAarbHOMO 3HaYeHUs.

2. C nomoLpblo CTPYNHOTO BbIKMOYATENs, NOAKMIOYEHHOro K
uucposomy Bxoay. Korga Bxoa 3apgenctsoBaH 6onee 5
CeKyHA, cMcTeMa ynpaBneHusa nepekniovaeT HacoC B PEXUM
ocTaHoBa. B oTnnymne ot BCTpoeHHOM yHKUMK "pernctpaumm
MWUHUMarbHOrO NpeaenbHoro 3HadyeHnsa", CTPyrHbIN
BblKMtoYaTeNb KOHTPONUPYET nofdady, Npu KOTOpon Hacoc
AOMmKeH oTknoYaTbes. [pu 3TOM KOHTpOnb nogayvn nytem
nepuoanyecKkoro KpaTkoBpeMeHHOro copaceiBaHns
anekTpoasuraTeneM Hacoca 0o60poTOB HE NPOUCXOAMNT.

Korpa Hacoc 3apernctpupoBan MUHUMarbHO AONYCTUMYHO
nopadvy, yactoTa BpalleHusi NoBbIaeTcs A0 TeX nop, noka He
GyneT AOCTUIHYTO 3HAaYeHWe AaBneHust cpabaTbiBaHUs Ha
oTKMoYeHue (Tekyllee 3HaveHne + 0,5 x AH) n Hacoc
oTkntoyaeTcs. Ecnv gaBneHune ynano 4o 3HavyeHus,
COOTBETCTBYHOLLErO AaBleHNto cpabaTbiBaHUst Ha BKIOYEHME,
(Tekywee 3HauyeHue - 0,5 x AH), Hacoc cHOBa BKItO4YaeTCs.

H

3HaveHne
[aBneHus
cpabaTtbiBaHuA
OTKMIOYEHNE

AH

3HaueHne
AaBneHus
cpabatbiBaHus
BKIIOYEHNEe

TMOO 7744 1896

Q
Puc. 26 PasHuua mexay 3HavyeHUsMn faBneHns

cpabaTbiBaHWMA Ha BKIIOYEHNE 1 OTKIIoUeHMe Hacoca
(AH)

AH ycTaHoBneH Ha 3aBoae-usrotosuTene pasHeiM 5% oT
TeKyliero 3afaHHOro 3Ha4eHus.

AH perynupyetca B gnanasoHe oT 5% ao 30% ot TekyLiero
3aaHHOro 3Ha4YeHus.

O6pamHbIl knanaH Ao/HKeH MOHMuUposambcs
HenocpedcmeeHHO neped Hacocowm, puc. 27.

Hacoc 6e3 patumnka, yctTaHOBNEeHHOro Ha 3aBoAe:

Ecnn obpaTHbI knanaH ycTaHaBnMBaeTCs Mexay Hacocom 1

AanadparMeHHbIM HanopHbLIM I'VI,D,pOGaKOM, OaTyUK OaBneHunsa
OOJDKEeH MOHTMPOBATbCA nocrne OGpaTHOFO KnanaHa.

[OnadparmeHHbIi HanopHbIn rmapobak

YCTaHOBMEHHbIV B pa
COOTBETCTBYIOLWEM MeCTe -]
ob6paTHbIN KnanaH

—>¢—

Hacoc

TMOO 7745 1896

Puc. 27 PacnonoxeHue o6paTHOro knanaHa B cucteme

DyHKLMA OCcTaHOBa TpebyeT MOHTaxa aAnadparMeHHoOro
HanopHoro rugpobaka c onpefeneHHbIM MUHUMaTbHbIM
ob6beMoM. 'mapobak fomKeH ycTaHaBNMBaTbLCH
HenocpeacTBEHHO Ha BbixoAde Hacoca. Co3gaBaemMoe B
AvadparMeHHOM HanopHoM ruapobake AaBrieHue noanuTku
(noanop) gomkHo coctaBnATb 70% OT TekyLiero 3aagaHHOro
3Ha4YeHus.



PekomeHAoBaHHbIN 06beM AradparMeHHOro HanopHOro
rmppobaka:

HomuHanbHas nopgava O6bem anadparmeHHOro

Hacoca HanopHoro rugpo6aka
[M3/‘-I] [nnTpel]
0-6 8
7-24 18
25-40 50
41-70 120
71-100 180

B Tom cny4yae, ecnu B cucteme ycTaHOBEH MeMBpaHHbIi
HanopHbIV rnapobak ¢ BblleykadaHHbIM 06bemMoM, 3aBoackas
ycTaHoBKa AH He meHsieTcs.

Ecnu B cucteme yctaHoBneH MeM6paHHbI HanopHbIn ruapobak
C MeHbLNM 06BEMOM, Hacoc paboTaeT B peXume NHTEHCHBHbIX
NOBTOPHO-KPATKOBPEMEHHbIX BKMOYEHU. N36exaTb aToro
MO>XHO NOBbICUB 3HayeHue AH.

6.3.9 YcTaHOBKa napamMeTpoB gaTyuKa

Be3 paTtuunka C paTyMKOM paBneHus

Tun aaTHME

Tin aaTHHEa o

MapameTpbl faTyMKa AOSKHbBI YyCTaHABNMBATLCS TOMBKO Npu
perynupyemMom pexumve.

34ecb B OKHE MEHI0 Ha aucrnnee HeobXoaMmo BbINONMHUTL
crneayroLwme yCTaHOBKH:

* BbIXOAHON curHan gatyuka (0-5 B (Tonbko ANs HacoCoB C
TpexdasHbiMu anekTpoasuratenamu, 11-22 kBt), 0-10 B,
0-20 MA nnn 4-20 mMA),

* eOuHuUbl M3mMepeHus ansa patyvka (bar, mbar, m, kPa, psi, ft,
m3/h, m3/s, I/s, gpm, °C, °F unun %) (6ap, mbap, ™, klla,
dyHTOB/AOMM, PYTOB, m3/u, m3/c, nic, rem, °C, °F nnm %) n

* [AnanasoH U3MepeHua gatyuka.

6.3.10 Pexxum paboTta/oxuagaHue

QYHKUUS NPUMEHUMa MOosbKO 0151 mpexghasHbIX
Hacocoe do 7,5 kBm.

DyHKUMA paboTa/oxngaHne NpUMeHsieTcs Anst ABYX HAcCOCOB,
COeAIMHEHHbIX NapannensHo v ynpasnsembix no wuHe GENIbus.

OeHoeHoiPeacne &

PyHKuMa paboTa/oxmaaHve MoXeT ObITb:

*  AKMuU8H;

* He akmusH.

Korga dyHKUMSA akTMBMpOBaHa, NPOMCXOAMT criegyoLee:

+ PabGoTaTb MOXET TONbKO OA4MH Hacoc.

* Hacoc Haxogswuncsa B pexnme oXxunaaHus, aBTOMaTu4ecku
oTkntovaetcs. B cnyyae HencnpaBHocTu paboTatowlero
Hacoca BKIoYaeTCs aBapUMHbIN curHan.

+ CwmeHa paboTaloLero 1 oXxuaarLero HacoCoB MPOUCXOAUT
Kaxable 24 yaca.

[lBa Hacoca ogHOBpPeEMEHHO paboTaTb He MOryT, MOSTOMY OHU

MOryT ObITb pas3Horo Tuna un pasmepa. Hacoc moxet 6bITb

HaCTPOEH Ansi pasHbIX PEXMMOB paboThbl.

BknioyeHne pexuma oXxvmaaHus NPOUCXOAUT creayoLwmm
obpa3som:

1. MNoagknoynTe oOUH U3 HACOCOB K ANEKTPONUTAHWUIO.
[HesakTuBmpyinTe pexum paboTa/oxupaHus.
Wcnonbays nynst R100, HacTporiTe B meHio SKCITYATALUA
n YCTAHOBKA.
2. YcTtaHoBuTe pexum paboTtbl B MeHio YCTAHOBKA B nosuuuio
"Cron".
3. lNogknoymTe BTOPOW HACOC K 3NEKTPOCETU.
Mcnonbays nynet R100, HacTpoiTe meHto QKCIMNTYATALMA
n YCTAHOBKA.
AKTUBUPYITE pexnm paboTa/oxuaaHue.
PaboTatowuii Hacoc Npon3BeaeT NOUCK BTOPOro Hacoca u
aKkTMBMpPYEeT Ha HeM pexuMm paboTta/oxupaHune. Ecnv nonck He
[acT pe3ynbTaToB, BKIIOYAETCS aBapuiHbIA curHan.

6.3.11 YcTaHOBKa XapaKTePUCTUKU MUH. U MaKc.

Pabouwnit gnana3oH MoxeT ObITb M3MEHEH cneaylowum obpa3om:

* Makc. xapakTepucTuka MoXeT ycTaHaBnNMBaTbCA B Ananas3oHe
Mexay MakcvMmanbHon nponssogmTenbHocTbio (100%) 1 MUH.
XapakTepUCTUKOWN.

*  MWuH. xapakTep1cTuka MOXeT yCTaHaBMMBaTLCS B AnanasoHe
MexXay Makc. XxapakTepucTukon n 12% oT makcrmanbHOM
npou3sBoanTenbHOCTU. Ha 3aBode-n3rotoBuTENne Hacoc
oTperynupoBaH Ha 24% OT MakCMmanbHoOW
NpPoV3BOANTENBHOCTH.

+ Pabounin Ananas3oH HaxoaUTCA MeXAy MUH. U Makce.
XapakTepUCTUKOW.

H)

100%

Makc.
Xapaktepuctumka

MuH.
XapakTepuctuka

12%

TMOO 7747 1896

Puc. 28 YcTtaHoBKa MUH. U Makc. XapakTepucTtuk B % ot
MaKCUMarnbHON NPOU3BOANTENBHOCTM

7. BHewHne KOMaHAbI nepeknr4yeHusn

Hacoc o6nagaeT BxogamMu CUrHasnoB Ans Creaylowmnx BHEeLHNX
KOMaH[ NepeknoyYeHus:

e [ONs BHELWHEro curHana BKHYeHUs/BbIKNIOYEeHUS;
*  Ansa undpoBon PyHKLMN.

7.1 Bxoa ansi BHewHero curHana BKI1/BbIKI

®DyHKUMOHanNbHasA gvarpaMmma: BXoA ANA BHEWHEro curHana
BKIN/BbIKI:

BHewHun curian BKI/BbIKI (3axumbl 2 u 3)

H HopmanbHbIn
>\ pexum
Q akcnnyarauum
— H
: OcTaHoB
L - Q
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7.2 Uncdposon Bxopn

C nomoupbto nynbTa R100 MoxHO BbIGpaTh cnegyowme dyHKLun
undposoro Bxoaa:

*  MuvHMManbHas xapakTepucTtuka.

*  MakcumanbHas xapakTepucTuka.
*  BHeLWHN curHan HencnpaBHoOCTY.
* BblknoyaTenb No NoToky.

dDyHKUMOHaNbHaaA guarpamMma: Bxop ons undpoBoun
yHKUMN:

LUndpoBasa dpyHKLUA
(3axum 1 1 9 - Hacocbl ¢ ogHOda3HbIMU
aneKkTpoABuraTensmm)

(3axum 1 n 9 - Hacocbl ¢ TpexdasHbIMU
anekTpoaBuraTtensmu, 0,75-7,5 kBT)
(3axum 1 mn 3 - Hacocbl ¢ TpexdasHbIMU
anekTpoaBuratensamu, 11-22 kBT)

H HopmManbHbin
>\ pexum
Q aKcnnyarauum
H
MuHumanbHas
XapaKkTepucTuka
- Q
MakcumanbHas
XapakTepucTuka

BHewHun curHan
HeUcnpaBHOCTHU

Bbiknto4vaTtenb

5s no NoToKy

Al
LI

——Q

8. BHeWwHMI curHan 3agaHHoOro sHauYeHus

C nomoLLbio NOAKMOYEeHNS AaTymKka aHanoroBblX CUrHanoB Ko
BXOAY CUrHana 3afaHHoro 3HayeHus (3axvm 4) MOXHO
BbINOMHATH AUCTAHLMOHHbIV BBOA YCTaHABNUBaEMbIX 3a4aHHbIX
3HAYeHUN.

C nomouybto nynbta R100 Heobxoanmo BbiGpaTh TEKYLUUIA
BHeLWHuI curHan (0-5 B (TonbKo Ans HAcoCoB ¢ TpexdasHbIMu
anektpoasuratensmu, 11-22 kBt), 0-10 B, 0-20 MA unu

4-20 mA), cmoTpu pasgen 6.3.3 Boibop sHewHez20 cueHana
3a0aHHO20 3Ha4YeHUs.

Ecnu c nomowbio nynbta R100 6bin BeiGpaH Heperynupyembii
pexvm aKkcnnyaTaumu, Ans ynpaBreHns HaCOCOM MOXHO
ncnonb3oBaTb Nobown perynatop.

Mpu perynupyemom pexunmMe 3Kcniyatauum 3agaHHoe 3Ha4YeHue
MOXET YCTaHaBMMBaTbLCS C MOMOLLbIO BHELUHErO cUrHana B
OuanasoHe Mexay MUHUMarbHbIM 3HaYeHNEM U3MePUTENBHOIO
OnanasoHa YyBCTBMTENBHOMO 3eMeHTa AaTumka 1 3afaHHbIM C
NOMOLLbIO NaHenun ynpasneHns Hacoca unu nyneta R100
3HayeHveM, puc. 29.
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TeKymee 3aAaHHoe 3Ha4YeHue

A MakcumanbHoe 3HayveHne
_______ M3MepuTENbHOro AnanasoHa
YyBCTBUTENBHOTO 3fieMeHTa AaTynka

3HayeHue, 3agaHHOE C MOMOLLbIO
naHenu ynpasneHust Hacoca unu
nynsta R100

Tekywwee
3afaHHoe | MuHUManbHoe 3HaveHne
3HayeHue M3MepUTENbLHOro AnanasoHa

YyBCTBUTEJIbHOIO afieMeHTa gaTtyumka

BHelwHun curHan

3af4aHHOro 3Ha4yeHus :o:
0 5V 3
0 10V 2
0 20 mA S
4 20 mA 2

Puc. 29 3aBucumocTb Mexay dakTuyeckum 3Ha4eHuem u
BHELLHUM CUTHanoM 3a4aHHOro 3HavyeHus B
perynupyeMom pexvme

Mpumep: MNpu ycTaHOBNEHHOM 3agaHHOM 3HadyeHun 3 6ap,
3a[laHHOM C MOMOLLbIO BHELIHEro curHana 3HavyeHun 80% un
MWHUMarbHOM 3HaYeHue YyBCTBUTEIbHOIO afieMeHTa gaTymka
pasneHusa 0 6ap Tekyllee 3agaHHOe 3Ha4YeHWe CoCTaBnseT:

Hrex = (Haag - Huun) X %snew.san. + Huum

=(3-0)x80%+0

= 2,4 6apa
Mpy Heperynupyemom pexume akcnnyaTaumm sagaHHoe
3HaYeHNe MOXET yCTaHaBMNMBATLCS C MOMOLLbIO BHELLHEro
curHana B guanasoHe Mexay MUHMMarbHON XxapakTepuCcTUKOn 1
3aZlaHHbIM C NOMOLLbIO KnaBmaTtypbl Hacoca unu nynsta R100
3HayeHunem, puc. 30.

TeKymee 3aAaHHoe 3Ha4YeHue

i

_______ MakcvmanbHas xapakrepucTuka

o= e

3HayeHwue, 3aaaHHOe C MOMOLLbO
KnaBuaTypbl Hacoca unu nynsta R100

Tekywee

3aJaHHoe |

3Ha4yeHne
MuHumaneHas XapakTepucTtuka

BHewHWM curdan

<

I I 3afAaHHOro 3HavYyeHus g)

(] 5V %
0 10V 2
0 20 mA 8
4 20 mA b=

Puc. 30 3aBucumocTb Mexay akTuyeckum 3Ha4eHuem u
BHELLHUM CUTHanoM 3a4aHHOro 3Ha4yeHus B
Heperynupyemom pexumMe

9. CurHan LUUHbI cBa3n

Hacoc obopygoBaH nocnegoBaTenbHbIM MHTepdericom RS-485,
NO3BOMSIOLWMM C NOMOLLbIO MPOTOKONa Nepeaayn AaHHbIX
Grundfos WMHBbI n GENIbus ycTaHaBnuBaTb peXvMbl CBA3N U
NOAKMIOYATLCS K CUCTEME YNpaBeHUsi BHYTPMAOMOBBLIMU
KOMMYyHMKauusmn GLT unu K aHanornyHbIM yCTaHOBKaM.

C nomouybto curHana LWNHbBI cBaA3n MoxHO ocyLecTBuTb
OUCTaAHUMOHHOE perynupoBaHmne Takux aKCnnyaTauuoHHbIX
napameTpoB Hacoca, Kak 3afjaHHOoe 3Ha4YeHue, pexum paboTsl 1
7.n. OgHoBpeMeHHo Yyepes LWNHY cBasn oT Hacoca MOXeT
nepegaBaTbCs MHPOPMALMSA O COCTOSAHUN BaXXHENLLNX
napameTpoB, HarnpuMep, AeACTBUTENbHOE 3HAYeHNe
perynvpyemMbix napameTpoB, noTpebnsiemas MOLWHOCTb, CUTHanMbI
HENCNpPaBHOCTM U T.N.



HanbHenwyo nHhopMaLuio MOXHO MOMYYNTb, HEMOCPEACTBEHHO
cBasasWwucb ¢ pupmon Grundfos.

lMpu ucnonb3oeaHuu cueHana WNHbI cesasu

Kosiu4ecmeo Hacmpoek, aocmynglx Yepes

nynbm R100 ymeHbwaemcs.

10. MpropunTeTHbIE YCTAaHOBKMU

M3-3a BHewHen dyHkumm BKI/BbIKIT 1 ncnonb3osaxus
LUMcpoBOro BXxoaa BO3MOXHOCTU YCTAaHOBKM NapameTpoB C
MOMOLLbIO KnaBmnaTypbl Hacoca b6yayT orpaHUYeHbl.

OpaHako ¢ nomoubto nynbTa R100 Bcerga MOXHO yCTaHOBUTL ANs
Hacoca pexum aKcnnyaTaunm ¢ MakcumarbHOW XapakTepucTUKon
unun BBectn dyHkumio octaHosa (Makc. n OcTtaHoB).

Ecnu ogHoBpeMeHHoO 3anylueHbl ABe unu 6onee dyHKUMIA, Hacoc
6ynet paboTtaTb ¢ hyHKUUEN, YCTaHOBKA KOTOPOW nMeeT BGonee
BbICOKUIA NMPUOPUTET.

[MprvopuTeT TON UNN UHOW YyCTaHOBMNEHHON AN Pa3fUYHbIX
PEXUMOB IKCNyaTaumm yHKLUN onpeaensieTcs cneaytoLlen
Tabnuuen:

Be3 curiHana WWUHbI cBsasu

Bo3moxHbIe YCTaHOBKU

Mpw- KnaBuwm
opurer ynpaBneHus Ha BHelLHMe CUrHanbI
Hacoce unu R100

1 OcTtaHoB
2 Makc. xapaktepucTtuka
3 OcTtaHoB
4 Makc. xapaktepucTtuka
5 MuH. xapakTepucTnka  MWH. xapakTepucTuka
6 YcTtaHoBKa 3agaHHOro YcTaHoBKa 3agaHHOro

3Ha4YeHuA 3Ha4YeHuna

Mpumep: Ecnu Hacoc ¢ NOMOLLBIO BHELLHEro curHana
nepeknyaeTcs B peXxum paboTel C XapakTePUCTUKON MakC., TO C
NOMOLLIbIO NaHenu ynpasrneHus Hacoca unu nynbta R100 MoxHO
TONbKO NoAaBaTh KOMaHAy Ha ocTaHoB Hacoca (OcTaHoB).

C curHanom WKHBbI cBsAizn

Bo3MOXHbIe yCTaHOBKM

Mpu- Knasuwn
oputet ynpaBrneHuUs BHelwHue CurHan
Ha Hacoce curHansbl LUNHbI
nnu R100
1 OctaHoB
Makc.
2 Xapakrepu-
cTuka
3 OcTtaHoB OcTtaHoB
Makc.
4 xapaktepu-
cTuKa
MwuH.
5 xapakrepu-
CcTukKa
YcTaHoBka
6 3a7laHHOTO
3HayeHus

Mpumep: Ecnmn Hacoc ¢ MOMOLLbIO BHELLHEro curHana
nepekro4aeTcs B pexum paboTbl C MakcumanbHon
XapakTepuCTUKOW, TO C MOMOLLbIO NaHenun ynpasneHnst Hacoca,
nynsta R100 unu curHana LWHbI cBA3M MOXHO TONbKO
nopgasaTb KOMaHAy Ha ocTaHoB Hacoca (OcTaHoB).
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11. CBeTOBasA cUrHanusauua u perne CUCTeMbI
cCUrHanmsauum
CBeToBasi MHAMKaLMSA (3eM1eHOro U KpacHoro LuBeTa) Ha naHenu

ynpasreHns Hacoca NnokasbiBaeT TeKyLUWUA IKCnyaTaloHHbIN
pexum Hacoca, puc. 31.

3eneHbin KpacHbi

/
3eneHbilt KpacHbin

Puc. 31 CseToBble MHAMKATOPbLI HA NaHeNsAX ynpaBneHns
OAHO- N TpexdasHbIX HAaCOCOB

TMOO 7600 0304 / TM02 8513 0304

Hacoc umeeT BcTpoeHHoe perne ¢ 6ecrnoTeHumanbHbIM BoIXOA0M
CMCTEMbI CUTHanM3aumun.

Bbixog cuctembl curHanumsaugum ¢ nomowbio R100 moxeT
ycTaHaBnvBaTbCsl Anst paboTbl C curHanamu HemcnpaBHOCTEN,
paboyMmMy curHanamm uUnm cCUrHanom roToBHOCTY K
akcnnyaTtauun. CmoTtpu paspen 6.3.4 Beibop pene cuzHana
HeucnpagHOCMU, 3KCrslyamayuu uiu 20moeHocmu K
aKcnIyamayuu.

MHanKauma ceBeToanoa0B U BbiIXOAbl CUCTEMbI CUrHaNM3aLum
npvBedeHbl B Tabnuvue Huxe:

CBeToBas
Pene curHanusauuu BKnYaeTcs npu:
CUrHanusauus
Heucnpas- PaGouuin- OonucaHue
HOCTb pexum Heuncnpas- Pa6ouun FoToBHOCTBL
(kpacHoro (3emneHoro HOCTb pexum K pabote
uBeTa) uBeTa)
He roput He roput | ’/iri ’/r HanpsixeHne nutaHnsa oTKNYEHO.
C NONC C NONC C NONC
. ] ] ]
oput
He roput P Hacoc paboTtaer.
NOCTOSIHHO
C NONC C NONC C NONC
] ]
He roput Mwuraet | | D Hacoc 6b1n oTKMoYeH.
C NONC C NONC C NONC
Hacoc oTkno4eH u3-3a HeMCNPaBHOCTU U MbITAaeTCs BHOBb
3anycTuTbCs, ecnu 6bINo YyCTaHOBMEHO aBTOMaTU4Yeckoe
NOBTOPHOE BKIOYEHME (CHOBA BKMIOYUTb HACOC MOXHO
oput He roput Gy[eT B py4YHOM pexumMe nyTeM KBUTUPOBAHUS CUrHana
NMOCTOSIHHO | | HencrnpaBHOCTH).
C NONC C NONC C NONC Ecnu npuunHa HemcnpasHOCTY "BHELHHSAS ownbka", Hacoc
[AOMXEH BKINIOYATLCS BPYYHYH NyTEM KBUTMPOBAHUS
curHana HemcnpasHOCTH.
Mocne Toro, kak Hacoc BbIn OTKMIOYEH 13-3a
HencnpaBHOCTW, OH CHOBa paboTaer.
Ecnn npuynHa HemcnpaBHOCTM COCTOUT B TOM, 4TO "CurHan
AaTtyvka 3a npegenamu AonycT. 3HayeH.", Hacoc
npopomkaet pabotaTe NpyM MakcumanbHoM (Makc.)
xapakTepuctuke. CurHan HencnpaBHOCTM MOXHO GyaeT
KBUTUPOBATb TONbKO MOCHe TOro, Kak BenuM4ymMHa curHana
oput Foput cHoBa bGyneT B npefdenax A4oNycTUMOro AnanasoHa
NMOCTOSIHHO  MOCTOSIHHO 3HayeHu curHana.
C NONC C NONC C NONC Ecnv npuynHa HEMCNPaBHOCTW COCTOWUT B TOM, 4TO
"YcTaHOBOYHbIN 3a npeAenamu JONycT. 3HayeH.", To Hacoc
npoposkaeT pabotatb C MUHUMAanNbHON (MUH.)
xapaktepucTukon. CurHan HencnpaBHOCTU MOXHO ByaeT
KBUTMPOBAaTb TONbKO MOCHe TOro, Kak Benm4ymMHa curHana
cHoBa bGyfeT B npedenax A4ONycTUMOro AnanasoHa
3Ha4YeHWI curHana.
oput Muraer Hacoc Bbikntounncsi, Ho 4O 3TOFO OH yXe OTKIYancs us-3a
NOCTOSIHHO HencrnpaBHOCTH.
C NONC C NONC C NONC
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KBuTMpoBaTb curHan HeMCNpPaBHOCTU MOXHO CregyoLWuMm
cnocobamu:

*  C MOMOLLbIO KPAaTKOBPEMEHHOTO HaxaTust KHorku @® vnu @
KnaBmaTypbl Ha HACOCe; OHAKO 3TO HE BIIUSIET HAa YCTaHOBKY
napameTpoB Hacoca;
3TV onepauun HEBbLIMOMHUMbI, €CNU KIlaBMaTypa BbIKIOYEHa;

*  C NOMOLLbIO OTKITHOYEHUSA HaNpPsHKEHNSA NUTaHWUSA Hacoca Tak,
4yTObbI NOracna Bcsi CBETOBAs CUrHanNM3auusi Ha nynsre ¢
KrnasuaTypom;

¢ nepekrnw4yeHnem BHELHEero eBoga CTapT/CTOI'I;

» ¢ nomouwpbto nynsta R100, cmoTtpu pasgen 6.1.3 CueHansi
HeucrnipasHocmed.

Ecnn nynbT R100 Haxoautcsa B pexnme obmeHa AaHHbIMU C
HacoOCOM, CBETOAMOA KPacCHOro LBeTa HauuHaeT muratb 6onee
yacrTo.

12. AcnbiTaHMe conpoOTUBIEHUA U30NALUN

UcnbimaHue conpomuesieHUst u3onsyuU Hesb3s
npoeodums 8 cemu rpu NOOK/IKYEeHHbIX Hacocax
muna “E”, mak Kak npu 3amoM MO)XHO ebleecmu

u3 cmposi aseKmpoHHoe o6opydoeaHue.

13. TexHU4Yeckune gaHHble - HacocChbl C
ogHocdasHbIMU ANeKTpoaBUraTensiMm

13.1 HanpsixxeHune nutaHusa

1 x 200-240 B £10%, 50/60 I'u, PE (c 3awimTHBbIM 3a3eMNeHNEM).
Kabenb: 0,5 - 1,5 mm2 / 14-12 AWG.

CMOTpU Tabnuuky ¢ TEXHUYECKMMU AaHHbIMU.
PekomeHAyeMble npefoxpaHuTenm

MowHocTb anektpoasuratens ot 0,37 go 1,1 kBT: Makc. 10 A.

BxoaHble npegoxpaHutTenu MoryT ObITb CTaHOapTHOro
WHEPUWMNOHHOIo nnu 6bICTpO,D,el7ICTBy}0U.leFO TMNa.

13.2 Tok yTeuku
ToK yTeukn oTHoCUTenbHO 3emnu < 3,5 MA.

M3mepeHune 3HauYeHnn Toka yTeYKM BbINOMHEHbI COMMacHo
TpeboBaHuam EN 60 355-1.

13.3 Bxogbl/BbiXoabl

BKN/BbIKI

BHewHuI 6ecnoTeHumnanbHbIn nepekntoyatens BKIT-BbIKJI.
HanpsxeHune: 5 B noctoaHHOro Toka.

Tok: < 5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm?2 / 28-16 AWG.

LincdpoBon Bxon

BHewHun 6ecnoTeHumaneHbii nepekntoyartens BKI-BbIKJI.
HanpsixeHune: 5 B nocTosHHOro Toka.

Tok: < 5 MA.

OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.

CurHanbl 3afaHHbIX 3HaYeHUN

* T[loTeHunomeTp
MocTosiHHBIN TOK HanpsbkeHnem 0-10 B, conpotmeneHne 10 kQ
(4epes3 BCTPOEHHbIV UCTOYHUK HanpshXXeHus NuTaHus).
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?2 / 28-16 AWG.
Makc. gnunHa kabens: 100 m.

« CurHan HanpspkeHus
MocTosiHHbIN TOK Hanpskennem 0-10 B, R; > 50 kQ.
Oonycku: +0%/—3% npv Makc. curHane HanpsxeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?2 / 28-16 AWG.
Makc. gnuHa kabens: 500 m.

+ CurHan Toka
MocTosiHHbI DC 0-20 MA/4-20 MA, R; = 175 Q.
Honycku: +0%/—3% npw mMakc. curHane Toka.
OKpaHupoBaHHbI kabenb: 0,5 - 1,5 mm?2 / 28-16 AWG.
Makc. gnunHa ka6ens: 500 m.

CurHan gaTyumka

* CurHan HanpshkeHus
MocTosiHHbBIN Tok HanpshxeHnem 0-10 B, R; > 50 kQ
(4epes BCTPOEHHbIN UCTOYHMK HaMNPsKEHUS NUTaHUS).
Donyckn: +0%/—3% npu Makc. curHane HanpshkKeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm?2 / 28-16 AWG.
Makc. anuHa ka6ens: 500 m.

* CurHau ToKa
MocTosaHHbIN Tok 0-20/4-20 MA, R; = 175 Q.
Donyckn: +0%/—3% npu makc. curHane Toka.
OkpaHupoBaHHbI kabenb: 0,5 - 1,5 Mm2 / 28-16 AWG.
Makc. gnvHa kabens: 500 m.

* HanpsikeHve nuTaHua 4aT4ynMKoB:
+24 B noCTOSIHHOrO Toka, Makc. 40 MA.
+10 B nOCTOSAHHOrO TOKa, Makc. 2,5 MA.
Bbixopa cucteMbl curHanmMsauum

BecnoTteHumanbHbI KOMMYTUPYIOLLUIA KOHTAKT.

Makc. Harpy3ska koHTakTa: 250 B nepemeHHoro toka B 2 A.
MwuH. Harpy3ska KoHTakTa: 5 B noctosiHHoro Toka B 10 MA.
OKkpaHupoBaHHbIN kabenb: 0,5 - 2,5 mmZ / 28-12 AWG.
Makc. anuHa kabens: 500 m.

MNopgknioyeHne LUUHbI cBsAzn

MpoTtokon nepepaun Grundfos GENIbus, uHtepdenc RS-485.
OKpaHNPOBaHHbIV TPEXXKUIbHbIV Kabenb:

0,5- 1,5 Mm? / 28-16 AWG.

Makc. anuHa kabensi: 500 m.

14. TexHn4YecKne gaHHbIe - HACOChbI C
TpexdasHbIMU INEeKTpoABUraTenamm,
0,75-7,5 kBT

14.1 HanpsixxeHne nuTaHus

3 x 380-480 B +10%, 50/60 'y, PE (c 3aWwuTHLIM 3a3eMneHnem).
KaGenb: 6-10 mm2 / 10-8 AWG.

CMOTpVI TaGJ'lVI‘-IKy C TeEXHNYEeCKUMUN OaHHbIMW.
PekomMeHayemble npegoxpaHuTenu

MowHocTb anekTpoasuratens ot 0,75 go 5,5 kBT: Makc. 16 A.
MowHocTb anekTpogsuratensa 7,5 kBT: Makc. 32 A.

BxofHble NpefoxpaHUTeny MoryT GblTb CTaHOAPTHOIO
MHEPLMOHHOro Unun BeicTpoaeicTaytoLLero Tuna.

14.2 Tok yTeukm

MowHocTb anekTpoaBuraTens Tok yTeuku
[kBT] [mMA]
070,75 no 3,0 <35
(HanpspkeHne nuTaHnsa < 460 V)
070,75 go 3,0 <5
(HanpskeHne nuTaHusa > 460 V)
O14,0 no 5,5 <5
7,5 <10

N3mepeHune 3HauyeHnin Toka yTeUKUN BbINOMHEHb! COrMacHo
Tpe6oBaHusim EN 60 355-1.

14.3 Bxogbl/Bbixoabl

BKN/BbIKN

BHewHun 6ecnoTeHumnanbHbIn nepekntovatens BKI-BbIKJL.
HanpsxeHue: 5 B noctosiHHOro Toka.

Tok: < 5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 Mm2 / 28-16 AWG.

LUncdposon Bxon

BHewHun 6ecnoTeHumanbHbin nepekntovatens BKI-BbIKI.
HanpsixeHne: 5 B noctosiHHOro Toka.

Tok: <5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
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CurHanbl 3afaHHbIX 3Ha4YeHUMN
* [loTeHunometp

MocTosiHHbIN TOK HanpsbxeHnem 0-10 B, conpotmeneHune 10 kQ

(4epe3 BCTPOEHHbIA UCTOYHMK HANPSKEHNUS NMUTaHKS).
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
Makc. gnvHa kabensi: 100 m.

+ CurHan HanpspkeHus
MocTosiHHbIN TOK HanpsbkeHnem 0-10 B, R; > 50 kQ.
Oonycku: +0%/-3% npu Makc. curHane HanpsKeHs.
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
Makc. anuHa ka6ensa: 500 m.

» Curnan Toka
MocTosiHHbIN DC 0-20 MA/4-20 MA, R; = 175 Q.
Honyckun: +0%/-3% npwn mMakc. curHane Toka.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm?2 / 28-16 AWG.
Makc. anuHa kabens: 500 M.

CurHan gartuymka

* CurHan HanpsbxeHus
MocTosiHHbIN TOK HanpsbkeHnem 0-10 B, R; > 50 kQ
(4epe3 BCTPOEHHbI UCTOYHMK HaMPSKEHUSI NMUTAHUS).
Honycku: +0%/—-3% npu Makc. curHane HanpsxeHus.
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
Makc. gnvHa kabens: 500 m.

* CurHan Toka
MocTosiHHbIN Tok 0-20/4-20 MA, R; = 175 Q.
Donycku: +0%/—-3% npw Makc. curHane Toka.
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.
Makc. gnuHa kabens: 500 m.

* HanpsbkeHne nUTaHUs faTYMKOB:
+24 B noctosiHHOro Toka, makc. 40 MA.
+10 B noCTOSIHHOrO TOKa, Makc. 2,5 MA.

BbIXxoa cucTeMbl CUrHanu3auum

BecnoteHuManbHbIi KOMMYTUPYIOLLMIA KOHTAKT.

Makc. Harpy3ka koHTakTa: 250 B nepemeHHoro toka B 2 A.
MwuH. Harpyska koHTakTa: 5 B noctosHHoro toka B 10 MA.
OKpaHupoBaHHbIN kabenb: 0,5 - 2,5 mm?2 / 28-12 AWG.
Makc. anunHa kabens: 500 m.

MoaknoyeHue LUNHBI cBasn

Mpotokon nepepayun Grundfos GENIbus, nHtepdenc RS-485.

OKpaHUPOBaHHbI TPEXKUIbHbIA kKabenb:
0,5-1,5 Mm? / 28-16 AWG.
Makc. gnuHa kabens: 500 m.
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15. TexHu4Yeckmne gaHHble - HacocChbl C
Tpexda3HbIMU 3NeKTpoABUraTensAMMm,
11-22 kBT

15.1 HanpsixxeHne nutaHusa

3 x 380-415 B £10%, 50/60 'y, PE (c 3awutHbIM 3a3eMneHnem).
Kabenb: Makc. 10 Mm2.

CMOTpU Tabnuyuky ¢ TEXHUYECKMMU AaHHBIMM.

PeKomer,yeMble npegoxpaHutenu

MowHocTb Make.
anekTpoaBurartens [A]
[kBT]
11 25
15 35
18,5 50
22 50

BxogHble npefoxpaHuUTeny MoryT GblTb CTaHO4ApPTHOIO
WHEPLMOHHOro Unun GbICTpoAeiCTBYOLLEro Tuna.

15.2 Tok yTeuku
Tok yTeukn oTHocuTenbHo 3emnu > 30 mA.

MamepeHune 3HauYeHni Toka yTeUkn BbINOMHEHbI COTNacHo
TpeboBaHusm EN 60 355-1.

15.3 Bxoabl/Bbixoabl

BKIN/BbIKI

BHewHun 6ecnoTeHumaneHbin nepekntoyatens BKI-BbIKI.
HanpsixeHue: 5 B noctosiHHOro Toka.

Tok: <5 MA.

OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 Mm2.

LincdpoBon Bxoa

BHewHuin 6ecnoTeHumnanbHbin nepekntodatens BKIT-BbIKJI.
HanpsixkeHue: 5 B noctosiHHOro Toka.

Tok: <5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 MmZ.

CurHanbl 3agaHHbIX 3HAYeHUN
« [oTteHunomeTp
[NocTosiHHbIN TOK HanpsixeHnem 0-5 B, conpoTtusnenme 10 KQ
(4epe3 BCTPOEHHbIA UCTOYHWK HanpshKeHUs nuTaHus).
SkpaHupoBaHHbIN kabenb: 0,5 - 1,5 MMm2.
Makc. gnuHa kabens: 100 m.
* CurHan HanpsixeHusi
MocTosaHHbIN ToK HanpsbkeHnem 0-5/0-10 B, R; > 50 kQ.
Honycku: +0%/-3% npu Makc. curHane HanpsHKeHus.
OkpaHnMpoBaHHbIN kabenb: 0,5 - 1,5 MmZ.
Makc. gnuHa kabens: 500 m.

* CurHan Toka
MocTosHHbIN DC 0-20 MA/4-20 MA, R; = 250 Q.
Oonycku: +0%/—3% npu mMakc. curHane Toka.
OKkpaHMpoBaHHbIN kabenb: 0,5 - 1,5 MmZ.
Makc. anuHa kabens: 500 m.

CurHan gatuuka

* CurHan HanpsxeHusi
MocTosaHHbIN ToK HanpsbkeHnem 0-5/0-10 B, R; > 50 kQ
(4epe3 BCTPOEHHbIN UCTOYHMK HANPSBKEHUSA NUTaHUS).
Oonycku: +0%/—3% npv Makc. curHane HanpsKeHus.
OkpaHnpoBaHHbIN kabenb: 0,5 - 1,5 MMm2,
Makc. gnuHa kabens: 500 m.

* CurHan Toka
MocTosAHHBIN Tok 0-20/4-20 MA, R; = 250 Q.
Donycku: +0%/-3% npu makc. curHane Toka.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 MMm2.
Makc. gnvHa kabens: 500 m.

¢ HanpsikeHvne nUTaHWs 4aTUYNKOB:

+24 B noctosiHHOro toka, makc. 40 mMA.
+5 B noctosiHHOro Toka, makc. 5 MA.



Bbixoa cuctembl curHanuMsauum
BecnoTeHumanbHbIi KOMMYTUPYIOLLUIA KOHTAKT.

Makc. Harpy3ka koHTakTa: 250 B nepemeHHoro toka B 2 A.
MwH. Harpyska koHTakTa: 5 B noctosiHHoro Toka B 10 MA.
OkpaHupoBaHHbI kabenb: 0,5 - 2,5 MMm2.

Makc. gnvHa kabens: 500 m.

Moaknioyenue LWUUHbI cBa3un

MpoTtokon nepegaun Grundfos GENIbus, nitepderc RS-485.
OKpaHUPOBaHHbI TPEXKUNbHbIA kabenb: 0,5 - 1,5 MmZ.
Makc. gnuHa kabens: 500 m.

15.4 MNpoune TexHM4YecKue AaHHbIe

EMV (anekTpoMarHuTHasi COBMeCTUMOCTb)

Hacocbkl Tvna "E" cooTBETCTBYIOT AUPEKTMBAM:

EN 61 800-3.

AnekTpoaBuraTtenu MmowHocTtbio ot 0,37 kBT go 7,5 kBT
BKITHOUYMTENbHO:

B MecTax npoxuBaHua ntofel - HeorpaHUYeHHoe NPUMEHEHNE B
cooTBeTcTBMM ¢ CISPR 11, knacc B, rpynna 1.

B npombiwneHHow cdepe - HeorpaHM4YeHHoe NpYMeHeHne B
cootBeTcTBUM ¢ CISPR 11, knacc A, rpynna 1.
AnekTpoaBuraTenu MowHocTbo oT 11 kBT go 22 kBT:

CTOMKOCTb K BO3AENCTBUIO OKpYXatoLlen cpebl - 2
(4Ns NPOMBbILUNEHHON 30HbI).

[anbHenwwy nHhopMaLunio MOXHO MONYYNTb, HEMOCPEACTBEHHO
cBsAsaBwmck ¢ pupmon Grundfos.
Knacc 3awmtbl

* HacocCbl C 0fHO(A3HbIMY 3NEKTPOABUrATENAMU:
IP 55 (cornacHo IEC 34-5).

* Hacocebl ¢ TpexdasHbimu anektpogsuratenamu, 0,75-7,5 kBT:
IP 55 (cornacHo IEC 34-5).

» Hacocebl ¢ TpexdasHbiMy anekTpogsurarensamm, 11-22 kBt:
IP 54 (cornacHo IEC 34-5).

Knacc HarpeBoCTOMKOCTM usonsauum

F (cornacHo IEC 85).

TemnepaTtypa okpyxatoLien cpeabl

+ OkcnnyaTtaunoHHas Temneparypa: ot —20°C go +40°C.

+ Temnepatypa xpaHeHus/TpaHcnoptuposku: ot —30°C go
+60°C.

OTHOCUTeNnbHasA BNaXHOCTb Bo3Ayxa

Makc. 95%.

YpoBeHb 3ByKa

Hacocbl ¢ ogHOda3HbIMU 3NeKTpoABUraTeNAMM:
<70 dB(A).

Hacocbl ¢ TpexdasHbIMKU 3neKTpoABUraTensiMu:

AnekTpo- YacTtoTa BpaweHus YpoBeHb 3ByKa
aBwra- cornacHo tTabnuuke c
Tenb TeXHUu4YecKkummn
AaHHbIMU
[kBT] [mun] [8B(A)]
0.75 2800-3000 63
3400-3600 68
2800-3000 63
1 3400-3600 68
15 2800-3000 63
3400-3600 68
2800-3000 64
22 3400-3600 68
2800-3000 64
30 3400-3600 68
2800-3000 68
4,0 3400-3600 73
4200-4500 75
2800-3000 68
5,5 3400-3600 73
4200-4500 75
2800-3000 74
7,5 3400-3600 79
4200-4500 80
1 2800-3000 69
15 2800-3000 70
18,5 2800-3000 70
22 2800-3000 73

16. Cma3ka nogWMNHUKOB 3neKTpoaBUraTens B
npouecce akcnnyataumn (MMGE)

MoawunnHMKM anekTpoaBMraTens CMas3bliBaloTCH Ha 3aBOAe-
narotosutene. NpumepHo vyepes 3000 yacoB akcnnyaTayuu
HeobxoAMMO 3aMeHNTb CMa3Ky B NOALLUMHUKAX HOBOW.

Meped 3ameHoOl cMa3ku He06X00UMO 8bI8EePHYMb
pe3bboebie NPobku e HUWe ¢aHya
anekmpodeuzamerisi U 8 KpblWKe
nodwunHukoeozo y3na. Tem cambim 6ydym
YkasaHue
co30aHbl Heob6xodumMbie ycroeusi Osisi moz2o,
4Ymo6blI MOXHO 6bis10 yOanumsb u3 MoOWUNHUKOS8

cmapyo cMa3Ky Usu JIUWHIOIO CEEXYH
KOHCUCMEHMHYH CMa3Ky.

[Mpu nepBoi 3ameHe cmasky B npoLecce aKcnnyatauum
HeobxoanMOo 3anpaenATb YABOEHHbI 06beM KOHCUCTEHTHON
CMas3Ku, MOCKOMbKY CMa3oyHas Tpybka He 3amnonHeHa
KOHCUCTEHTHOW CMa3KoWn.

O6beM KOHCUCTEHTHOM

CMa3Ku [MJ'I] nepmop‘nq-
Tunopas-
mep Co C npoTtuBo- HOCTb CMa3ku

CTOpPOHBI NONOXHOM [vacsi]

npueBoga CTOPOHDI
MMGE 160 23 20

3000

MMGE 180 23 23

PekomMeHAyeTCs NPUMEHSATb KOHCUCTEHTHYHO CMa3Ky Mapku
Asonic GHY 72 (Ha 6a3e nonukapbamuga).
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17. C60p n yaaneHme oTxonoB

[aHHoe nsgenwve, a Takxke y3nbl U 4eTanu foSKHbl cobmpaThes 1
yOanaTbCsl B COOTBETCTBUM C TPEOOBAHMSAIMU IKONOTUN:

1. NS 3TOro AOMKHbI NPUBNEKaTbCS MECTHbIE MyHULUMNANbHbIE
WINWN YacTHble OpraHn3auuu unu pupmel No c6opy 1 yaaneHuo
OTXOA0B.

2. Ecnwu Takve opraHusauuy nnm prpmbl OTCYTCTBYIOT, a Takxe
€CINN OHW He NPUHUMAIOT OTXOAbI U3-3a COAEPXKALUMXCSA B HUX
maTtepuanos, TO U3ienne NN BO3MOXHbIE 3KONOrM4ecku
BpeAHble matepuarbl MOryT OTNPaBnATbCA B Gnvxanwmni
dunuan nnu cepucHbIn LeHTp Grundfos.
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CoxpaHsieTcsl MpaBoO Ha BHECEHUE TEXHUYECKUX U3MEHEHWI.
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