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CBuaeTenbLCTBO O COOTBETCTBUU TPpebOBaHUAM

Mebl, ompma Grundfos, co Bcell OTBETCTBEHHOCTbIO 3asBNAeM, YTO
nsgenna Hydro Multi-E, k KoTOpbIM 1 OTHOCUTCS AaHHOE CBUOETENbCTBO,
oTBevatoT TpeboBaHuam cnegyrowmx ykasaHunm Coseta EC 06
YHU(pMKaunn 3akoHogaTernbHbIX NpegnucaHni ctpaH-yneHos EC:

— MauwwnHocTpoeHue (98/37/EC).
MpumeHaBwmnecs ctangaptol: EBpoctanHgapt EN ISO 12100.

— OnekTpomarHuTHasa coeMmectumocTtb (89/336/E3C).
MpumeHasLmecs ctaHgaptbl: EBpoctaHgapt EN 61000-6-2 n
EN 61000-6-3.

— OnekTpuyeckne MalnHbl ANa aKcnnyaTayum B npegenax
onpegeneHHoro gmanasoHa 3HavyeHumn HanpsxkeHus (73/23/ESC) [95].
MpumensaBwunecs ctaHgaptol: EBpoctaHgapt EN 60335-1: 1994 n
EN 60335-2-51: 1997.
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1. YKa3aHus no TexHMKe 6e30nacHoOCTH

1.1 O6wume cBeneHus

MacnopTt, PykoBOACTBO NO MOHTaXy M 3KCcnnyatauuu, aanee no
TeKcTy - PykoBOACTBO, COOAEPXMUT NPUHUMNNATbHbBIE YKa3aHus,
KOTOpble AOSMKHbI BbIMOMHATLCS NPU MOHTaXe, dKCniyaTauum n
TeXHMYECKOM obcnyxusaHumn. [NoaTomy nepes MOHTaXXOM U
BBOZOM B 9KCrMIlyaTauuo oHM 06513aTenbHO A0MKHbl ObITb
n3y4eHbl COOTBETCTBYIOLLMM O0BCNYXMBaAOLLMM NEPCOHANOM UNu
notpebutenem. PykoBoACTBO JOMKHO MOCTOSIHHO HAXOAUTLCA Ha
MecTe akcnnyaTauuu obopygoBaHus.

Heobxogmmo cobnogaTb He Tonbko obwue TpeboBaHns no
TexHuke 6e3onacHoCTH, NpUBELEHHbIE B pasaene "YkasaHus

no TexHuke 6e3onacHocTn", HO U cneuunanbHble yKa3aHusi No
TexHuke 6esonacHoCTW, NPUBOAMMbBIE B APYIUX pasfenax.

1.2 3HayeHMe CMMBOJIOB U Hagnucen

YkazaHusi no mexHuke 6e3onacHocmu,
codepxaujuecsi 8 aHHOM pykoeodcmee o
06cy)KuBaHUI U MOHMaXy, HeebINnoJIHeHUe
KOMOopbIX MOXem rnoesie4db onacHble 015 XU3HU
u 39opoebsi nrdeli nocnedcmeusi, cneyuasabHO
ommeyYyeHbl 06w UM 3HaKOM ornacHocmu o
cmaHdapmy DIN 4844-W9.

3mom cumeon ebl Halideme psidoM ¢
yKa3aHusiMu 1o mexHuke 6eszonacHocmu,

HeebINoJIHeHUe KOMopbiX MO)em ebl38amb
omka3 o6opydoeaHusi, a makxe e2o
noepexoeHue.

PsidoM ¢ amum cumeosioM Haxodsimcsi
pekomMeHOAayuu unu yka3zaHusi, obnez4arouue
pabomy u ob6ecnevyusaroujue HaleXxHyo
3akcnnyamayuro o6opydoeaHusi.
YkasaHusi, NoMeLLeHHble HeNnoCPeACTBEHHO Ha obopyhoBaHuy,
Hanpumep:
* CTperka, ykasblBawllas HanpaslieHne BpalleHus,
+ o6o3HayeHne HanopHoro naTpy6bka Ans nogaun
nepekaynBaemon cpeapl,

OOMKHbI cobntogaTbes B 0683aTenbHOM nopanke n CoXpaHATbCA
TakK, YTobbl MX MOXHO 6bINo npoynTaTb B no6o MOMEHT.

1.3 KBanudumkauma n obyuyeHue obcnyxmBaroLiero
nepcoHana

[MepcoHan, BbINOMHSOLWNIA SKCNyaTauuio, TEXHNYeckoe
obcnyxnBaHVe 1 KOHTPOSbHbIE OCMOTPBI, @ TakkKe MOHTaX
o6opynoBaHNS [OMKEH MMETb COOTBETCTBYHOLLYIO BbINOMHAEMOMN
paboTte kBanudukauyuio. Kpyr BonpocoB, 3a KOTOpble nepcoHan
HeceT OTBETCTBEHHOCTb W KOTOPbIE OH AOIMKEH KOHTPONUPOBaThb,
a Takke obrnacTb ero KoMneTeHUMN [OIMKHbI TOYHO ONpeAenaTbes
notpebutenem.

1.4 OnacHble NnocneacTBUA HecoGnNOAeHUA YKazaHUn
no TexHuKe 6esonacHoCTU

HecobntogeHne ykasaHuin no TexHuke 6€30nacHOCTM MOXeT
noeneyb 3a coboN Kak onacHble NOCNeACcTBUS ANS 300POBbSA U
XU3HM YenoBeka, Tak U Co3AaTb ONAacHOCTb ANSA OKpyXKatoLen
cpeabl 1 o6opygoBaHus. HecobnogeHne ykasaHun no TexHuke
6e30nacHOCTM MOXET Takxe NPUBECTU K aHHYNMPOBAaHUIO BCEX
rapaHTUHbIX 0653aTenbCTB N0 BO3MELLEHUIO yuiepba.

B yacTHocTu, HecobniogeHne TpeboBaHNU TEXHWKN
6e30nacHOCTV MOXET, Hanpumep, BbI3BaTb:

* 0TKa3 BaxHenwnx yHKUnn 06opyaoBaHus;

* HepgeWcTBEHHOCTb NPeAnucaHHbIX METOA0B TEXHUYECKOro
06CcnyxXnBaHWA 1 PEMOHTa;

* OrfacHylo cuTyauuto ANnst 300POBbS U XWU3HW NepcoHana
BCMNeACTBME BO3AENCTBUSA SMEKTPUYECKNX UNN MEXaHUYECKNX
dakTopos.

1.5 BbinonHeHue paboT ¢ cobnogeHMeM TEXHUKH
6e3onacHocTHn

Mpw BbINONHEHUUN PaBOT AOMKHBI COOMIOAaTbLCS NPpUBEAEHHbIe

B JaHHOM PYKOBOZCTBE MO MOHTaXy M 3KCnnyatauun ykasaHus
no TexHvke 6e30MacHOCTH, CYLECTBYHOLME HAaLMOHarbHbIE
npeanucaHns no TexHuke 6e3onacHoCTyH, a Takxe nobble
BHYTPEHHUWe npeanucaHns no BeIMOHEHMIO paboT, akcnnyaTauum
o6opynoBaHusa 1 TexHnke 6e3onacHoOCTH, AelcTByOLWME Y
notpebutens.

1.6 YKa3zaHuA no TexHUKe 6e3onacHocTu ons
notpe6utens unu o6cnyxuBarLlero nepcoHana

+ 3anpeLleHo 4EMOHTMPOBaTb MMeLMECs 3alUTHbIE
orpaxkaeHns NoABMXHbLIX Y3NOB 1 AeTanen, ecnm
obopyaoBaHne HaxoaUTCa B aKcnnyaTaumm.

* HeobxoaMMo MCKNIOYNTL BO3MOXHOCTb BO3HUKHOBEHMS
OMacHOCTU, CBA3aHHOW C 3nekTpoaHepruen (6onee nogpobHo
CMOTpHU, Hanpumep, npeanucanHna VDE n MeCTHbIX
3HeprocHabXxarLWmx NpeanpusTui).

1.7 YKa3aHuA No TeXHUKe 6e3onacHOCTU npu
BbIMOJIHEHUN TEXHUYECKOro o6cnyXuBaHus,
OCMOTPOB U MOHTaxa

MoTpebutenb gomkeH obecneunTb BbIMONHEHNE BCEX paboT no
TEXHWYECKOMY 0BCMYXMBAHUIO, KOHTPOSbHBIM OCMOTPaM 1
MOHTaXy KBannduumMpoBaHHbIMU crieLmanmctamm,
[OMNYLLEHHbIMM K BbIMONTHEHUIO 3TUX PaboT U B OCTATOYHOW Mepe
03HAKOMIEHHBbIMY C HUMM B X0 Nogpo6HOro usyveHusi
PYKOBOACTBA MO MOHTaXy W aKCnnyaTauum.

Bce paboTbl 06s3aTenbHO AOMKHBI NPOBOAUTLCS NPy
BbIKITI04EHHOM obopyaoBaHuu. [lomkeH 6e3ycrnoBHO
cobniogaTbcs NopsAoK 4eNCTBUA NpU 0CTaHOBKE 060pya0BaHUs,
OonMncaHHbIA B PYKOBOACTBE MO MOHTaXy M aKCnnyatauuu.

Cpasy e no okoH4YaHun paboT JOMKHbI ObITb CHOBa
YCTaHOBIEHbI UMW BKITOYEHbI BCE AEMOHTUPOBaHHbIE 3aLUNTHbIE
1 NpefoxpaHuTenbHble YCTPOCTBa.

1.8 CamocTosiTenbHoOe NnepeobopynoBaHue 1
M3roToBrieHWe 3anacHbIX y3/10B U getanen

lMepeobopygoBaHue nnu mogudurkaLmio yCTPONCTB pa3peLuaeTcst
BbIMOMHATbL TOMbLKO MO COrNAacoBaHWIO C U3rOTOBUTENEM.
PupMeHHbIe 3anacHble y3nbl U AeTanu, a Takke paspeLleHHble

K MCNONb30BaHUIO (PMPMOR-N3roTOBUTENEM KOMMMEKTYIOWMNe
npu3BaHbl 06ecnevnTb HaAEXHOCTb 3KCMyaTaumu.

MpumeHeHne y3noB v feTanen Apyrux NPoOU3BOAUTENEN MOXET
BbI3BaTb OTKAa3 U3roTOBUTENS HECTU OTBETCTBEHHOCTb 3a
BO3HUKLLME B pe3ynbrarte 3TOoro NocneacTBust.

1.9 Heponyctumbie pexnmbl aKcnyaTaumm

JkcnnyataluoHHas HaAEeXHOCTb NocTaensieMoro o6opyaoBaHust
rapaHTMpyeTcs TONMbKO B Clly4yae NPUMEHEHUS B COOTBETCTBUU

C (pyHKLMOHanNbHbIM Ha3HAYeHNEeM COrnacHoO pasgeny

3. OnucaHue usdenus. MNpegenbHO AONYCTUMbIE 3HAYEHUS,
yKa3aHHble B TEXHUYECKNX XapaKTepucTukax, JOMKHbI
obsA3aTenbHO cobnoaaTbCcs BO BCEX CriyyasX.

2. TpaHcnopTUpoBKa

I'Ip|/| TpaHCnopTupoBaHUu aBTOMOOWIIbHbIM, Xene3HoA4O0POXHbIM,
BOAHbIM NN BO34YLWHBbIM TPAQHCNOPTOM uUsgenue OOoMxXHo ObITb
HaAeXXHOo 3aKkpensieHO Ha TPaHCNOPTHbLIX cpeacTBax C Uenbto
npeanoTepalleHna caMmonpon3BOSibHbIX nepemeu.leHMVl.

Ycnosus XpaHeHna yCTaHOBOK AO/MKHbI COOTBETCTBOBATL rpynne
"C" rOCT 15150.



3. OnucaHue unsgenus

3.1 O6wume cBepeHus

Hydro Multi-E cdompmbl Grundfos npegHa3sHayeH A4ns NoBbILWEHUS
OaBrneHus YNCTOM BOAbl B MHOTOKBAPTUPHbLIX JOMaXx, FOCTUHMLAX,
6onbHMLax, WKonax u T.4.

Hydro Multi-E ykomnnekToBaH HECKONbKUMW (ABYMS UNn TpeMsl)
Hacocamu mogenun CRE dwmpmbl Grundfos, ocHaleHHbIMU OQHO-
nnu TpexdasHbiMu anekTpoasuratenamu mogenm MGE, a Takke
6rnokoM npegoxpaHuTenen unv NaHenblo ynpaBneHus.

Hydro Multi-E

» ToanepxuBaeT NOCTOsSIHHOE AaBneHwe bnarogaps
NMOCTOSIHHOWM PEerynmpoBKe YacToTkl Hacoca.

» KoppekTupyet pabouyto xapakTepUCTUKY, 3a CYET BKIlOYEeHUs/
BbIKIIOYEHUS ONPEAENEHHOro KoMyecTsa HacoCcoB,
napannenbHO ynpasrsis Hacocamu Bo BpeMsi paboThbl.

* BbInonHsaeT aBTOMaTM4eCcKoe NepeknoyeHne HacocoB no
npuHuuny PUOO (MepBbIvi BKNIOYANICS, NEPBbIN
BbIKMOYNICS).

Hydro Multi-E HacTpanBaeTcs 1 TecTupyeTcs Ha 3aBoge-
nsrotosutene. Ccbinka Ha KOHTPONbHbIE NapameTpbl eCTb B
pykoBoacTtee no Hydro Multi-E, noctaBnsemom BmecTe ¢
yCTaHOBKOW.

3.2 ®yHKUuM

Cuctema ynpaeneHusa Hydro Multi-E numeet cnegytowne
dyHKUNN:

* PerynupoBaHue NOCTOSIHHOIO AaBMNeHNsi TMOPOCUCTEMBI.
* BblkntoueHne npy HU3KOM pacxone.

+ CTyneH4aTOe perynvpoBaHue ¢ NOMOLLbI HACOCOB.

. Py‘-lHOVI pexunm aKkcnnyaTauun: oCTaHOB UMK NYCK BCeX
HaCoCOB C MakCuMalibHbIMU XapaKTepucTtukamu.

+ [Mopaya Ha BXoA UMpoOBOro curHana ot AaTyvka AaBneHns
UNW pene KOHTPONS YPOBHS ANS 3awwuTbl OT paboTbl BCYXYHO.

+ PaboTa B aBapuiHbIX YCINOBUSAX, €CNK Takas yHKLUS
yCTaHOBMEHa.

*  KoHTpoOnb cucTeMbl 1 HACOCOB:
— 3awuTa ot pa6OTbI BCYyXYt0

(4epes Bxop uucpoBoro curHana),
— 3awuTa anekTpoaBuraTens,
— 06MeH JaHHbIMM Yepes LUVHY CBS3M,

— HEeUCnpaBHOCTb AaTyuka.
*  WHavkaums Ha aucnnee u OyHKLMU CUrHanm3aumm:

— CBeToBasaA curHanms3aumna pa60q|/|x PEXNMOoB -
3erieHoro uBeta,

— BecnoTeHuManbHble KOHTaKTbl AN curHanusaumm paboyero
N aBapuHON pexunma, a Takke roTOBHOCTM K 3KCnnyaTauum,

— XeJTada cBeToBad MHOWKaLWA YKa3blBaeT Ha yCTaHOBIEHHOe
3Ha4YeHue.

+ O6meH gaHHbIMKM Yyepes nynstT R100.
+ OO6MeH AaHHbIMM Yepes WnHY cBs3n Grundfos.

+ ToaknioyeHve K CUCTeMbl YNpaBneHust BHYTPMAOMOBBLIMU
KOMMYHWKaumsimu yepes nHtepderic G10-LON cupmebl
Grundfos unu koHTponnep G100.

3.3 Hydro Multi-E

]

Mem6paHHbIi PaspenutensH
HanopHbI rmapobak as kamepa
1 —
O6paTHbIii 3arnopHas
@ Hacoc > KnanaH apmarypa

TMO02 4280 1902

) E:;:z':'m ( P MaHomeTp

Puc. 1 KomnoHeHTbl Hydro Multi-E

[MaHenb ynpaBneHus COCToUT U3 criegyoLmnx aNeMeHTOB:
* [naBHbI CETEBOW BbIKNoYaTENb

* ABTOMaTU4eckue npegoxpaHutenun and BKMOYeHusi/
BbIKINIOYEHNA HEOBXO04MMOr0 Yncna HacoCoB.

4. YcnoBusa akcnnyaTtauum

4.1 lnana3oH Temneparyp

TemnepaTtypa oKpyXatloLien cpeabl

TemnepaTypa oKpyXKatLleln cpeabl MOXeT konebartbcs B
ananasoHe ot 0°C go +40°C, anekTpoaBuratesnib MoXeT paboTatb
B 3TOM Criyyae Ha MOJIHOW Harpyske.

Ecnu TemnepaTtypa okpyxatowien cpeabl Bbiwe +40°C, nnm

ecnv anekTpoasuratens pabotaet Ha ypoBHe 1000 meTpoB Haj
YPOBHEM MOpPSi, MOLLHOCTb 3fekTpoaBuratenst Hacoca (P2)
AOmkHa ObITb NOHMXEHA, CM. puc. 2.

Mpun aTOM JOMKHbBI UCNONb30oBaTbCA Gonee MOLLHbIE
anekTpoaBuratenu.

P2
[%]
100
%
80
70 ~
60
50

20 25 30 35 40 45 50 55 60 65 70 75 80
t[°C]

TMO0O0 2189 4298
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Puc.2 3aBUCUMOCTb BbIXOAHOW MOLLIHOCTU
aneKkTpoABuraTensi oT TemnepaTtypbl OKpyKatoLlemn
cpenbl U BbICOTON Haf YPOBHEM MOpS

TemnepaTypa nepekauMBaemoun cpenbl
0°C go +70°C.

Temnepamypa nepeka4yueaemoli cpedbl
Kasanve | omuocumess monbko k Hacocy.

TemnepaTypa XpaHeHMA/TPAHCNOPTUPOBKMN

—40°C po +60°C.

4.2 OTHOCUTeNbHasA BNaXHOCTb Bo3agyxa

MakcumanbHo 95%.

4.3 MakcumanbHoe paboyee gaBneHue

MakcvumanbHoe paboyee gaBneHne 4ns HACOCOB CM. B Tabnuue
A, Ha cTp. 27.



4.4 MMHMManbHoOe AaBreHue nognopa
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Puc. 3 TMapameTpbl 4Ns BbIYUCNEHNUA MUHUMASIBHOTO
BXOAHOrO AaBneHust

MuHumansHoe fasneHne nognopa "H" xxmakocTtu, B meTpax
HeobxoamMMo Ans ycTpaHeHWs ONacHOCTM KaBUTaLMK B Hacoce,
OHO paccyuTbIBaeTCs Tak:
H =pp x 10,2 — NPSH — Hf — Hy, — Hg
Pb = BapomeTpuyeckoe aasnexve B bapax.
(MoxeT 6bITb NPUHATO paBHbIM 1 6ap.)
B 3akpbITbix cucTemax, pb nokasbiBaeT gaBneHue
cuctembl B 6apax.

NPSH = BbicoTa cTonba »unakocTtu nog BcacbiBawoLmMm
natpybkom, B meTpax BoasiHoro ctonba.
(nogpo6Hee o NPSH untaiite Ha cTp. 26).

Hs = lMoTepwn Ha TpeHue BO BcackiBawLlem Tpybonposoae,
B MeTpax BogsiHoro cronba.

Hy = [laBneHune HacbILLEHHOro napa, B MeTpax BogsiHOro
ctonba, cm. cTp. 30.
tm = Temneparypa paboyel XUAKOCTU.

Hs = 3anac HafeXxHOCTW, COCTaBMALWUNA Kak MUHUMYM
0,5 meTpa.

B cny4ae nonoxuTtenbHOro 3HavyeHus pacdyeTHoro Hanopa "H",

Hacoc MoxeT paboTaTb Npu Makc. BbicoTe BcacbiBaHus "H" m

BOA. CT.

B cny4yae oTpuuatenbHoOro 3Ha4eHus pacyetHoro Hanopa "H",

HeobxoaMM MUHUManbHbIM nognop "H" M. Boa. cT. PacuyeTHoe

3HayveHue Hanopa "H" 4omKkHO noaaepXnBaTbCs HEU3MEHHbIM Ha

NPOTS>XeHUN BCEro BpeMeHn paboTbl Hacoca.

Mpumep:

pp = 1 6ap.

Mapka Hacoca: CRE 15, 50 I'u.

Pacxog: 15 M3y,

NPSH (co cTtp. 26): 1,2 meTpoB BoasiHoro ctonba.

H¢ = 3,0 meTpa BogsiHoro ctonba.

TemnepaTtypa nepekaunBaemomn cpegbl: +60°C.

Hy (co cTp. 30): 2,1 meTpa BoasiHoro cronba.

H = pp x 10,2 —= NPSH — Hf — H, — Hg [B MmeTpax BogsiHoro

cton6al.

H=1x10,2-1,2-3,0-2,1-0,5= 2,8 meTpoB BogsHOIro

ctonba.

OT0 03HAYaET, YTO KaXabli HACOC OOIMKEH BCACbIBATb XXMAKOCTb C

BbICOTbI 2,8 meTpa.

[aenexuve B nepecyete Ha H6apbl: 2,8 x 0,0981 = 0,27 6ap.
[aeneHue B nepecuete Ha kla: 2,8 x 9,81 = 27,4 k[Na.

4.5 MakcumanbHoe gaBneHue nognopa

B Tabnuue B Ha cTp. 29 nokasaHo MakcumanbHoe AaBrneHune
nognopa. OgHako, B AENCTBUTENbLHOCTY AaBnNeHne nognopa +
naeneHne npu pabote HACOCOB MPU 3aKPbITON 3a4BMXKE Ha
BbIxoZe (Npu HyrneBoWn nogaye) He AOMKHO NpeBbIWaTh
MakcuMarnbHoro paboyero gaenexus, T.e 10 Gap.

[Mpun ncnbiTaHMM HACOCOB ONPECCOBKOWN AaBfEHNEM 3HAYEHNE
nasneHus B 1,5 pa3 Bblle 3Ha4YeHWsi, NpuBeaeHHOro Ha puc. B,
cTp. 29.

4.6 MuHMManbHbIA pacxon

Bo n3bexaHue neperpesa, HacOC He AOMKEH UCMONb30BaTbCs
npu pacxofe MeHblUe MAHUMAanbHOrO.
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Puc. 4 3aBMCUMOCTb OTHOLUEHMS MUHUMAaNbHOIO pacxoaa K
HOpManbHOMY (B MpoLEHTax), oT Temnepartypbl
nepekaynBaemMon cpegbl

Hacoc He domxeH pabomamb npu Hyneeou
nodave.

4.7 Nyck/ocTtaHoB

Konuyuecmeo eknroyeHuli/omknoyeHul om cemu
HUMaHue
numanHusi He A0JIKHO npesbiwamsb 4 pa3 e 4ac.
Mpwu nogknioveHnn Hydro Multi-E k ceTn nutanus, yctaHoBka
HayHeT paboTaTb Yepes 5 cekyHA.

4.8 MeMbpaHHbIN HaNOpPHbIA rMApPoGak

YcTaHOBOYHOE 3Ha4YeHne AaBneHnss MemopaHHOro HaropHoro
rmgpobaka - 0,7 x yctaBka unu 2 6apa.

YcTaBka 3aBoga marotoutens - 0,5 x MakcumanbHoe faBreHue,
3a UCKITIOYEHUEM CIyYaeB, ONUcaHHbIX B PYyKOBOACTBE MO

Hydro Multi-E.

Ecnun ycTaHOBKM MEHAIOTCS, yCTAaHOBOYHOE AaBMeHUs
MeMBpaHHOro HanopHoro ruapobaka JOMKHO BbITb M3MEHEHO
ansa obecneyeHns ontumarnbHoOW paboThbl.

YcTaHoBoYHOE AgaBneHue rugpobaka paccynTbiBaeTcs Tak:
YcTtaHoBo4HOe aaBneHune = 0,7 X ycTaBka.

YcTaHOBNEHHOE AaBreHUe AOMKHO BblTb U3BMEPEHO B CUCTEME C
MEHbLUMM AaBleHUeM.

PekomeHayeTcs ucnonb3oBaTh OKUCb a3oTa Afs yCTaHOBKU
npeaBapuTENbHOrO AaBneHust B rugpobake.



5. MoHTax

Hydro Multi-E donxeH ycmaHaenueambcs 6
coomeemcmeuu ¢ MECMHLIMU HOPMamMu u
npasunamu.

5.1 PacnonoxeHue

[ina obecneyeHns COOTBETCTBYIOLLLEIO OXNaXAeHUs

3MeKTPOABUraTens n 3MeKTPOHVKN, AOMMKHbI BbINOMHATLCA

cnegyloLime ykasaHus:

+ Pacnonarate Hydro Multi-E Takum o6pasom, 4Tobbl
obecneyntb COOTBETCTBYIOLLEE OXNAXAEHME.

+ TemnepaTypa oxnaxgaloLero Bo3ayxa He foSKHa
npesbiwaTb 40°C.

+  Oxnaxpanwuin BEHTUNATOP 3NeKTpoABUraTens AOMKeH
codepxXaTbCs B YNCTOTE.

Hydro Multi-E He npegHa3HavyeHa ans ycTaHOBKU BHE

nomeLleHus.

Hydro Multi-E gomxHa 6bITb ycTaHOBNEHA Ha PaCCTOSIHAM OHOTO

MeTpa OT CTeH.

5.2 YcTtaHoBKa

CTpenku Ha Hacoce NokasblBaloT HanpaBneHne Te4yeHns
XWAKOCTK Yepes Hacoc.

Hnametp Tpyb, noacoeanHeHHbIX k Hydro Multi-E gomkeH 6biTb
cooTBeTCTBYylOLEero pasmepa. Bo nsbexaHve pesoHaHca B mecTe
BbIMYCKHOIO U BCACbIBAIOLLEro OTBEPCTUI [OMKHBI HAXOANTLCA
KOMMeHcaTophbl, CM. puc. 5.

MopcoeanHute KonnekTopsbl kK Tpybonposoay.

YcTaHoBUTE 3arnyLiKy Ha HEUCMOb3yeMble BbIXOAbI
KONNeKkTopos. [1na KONneKkTopoB ¢ hnaHuamm SOmKeH
MCMnonb30BaTbCs rMyxon dnaHew, ¢ ynnoTHeHNeM.

Mepen nyckom cnepyeT NOATAHYTL BCe pe3bboBble coeaAnHeHUs
YCTaHOBKM.

Ecnu yctaHoBKa CTOMT Ha nony n3 6rokoB, TO XenaTenbHO
3aKpenuTb NEPEXOAHUK KPOHLUTENHOM, BO u3bexaHne CurnbHon
Bubpauun Tpy6, cM. puc. 5.

YcTaHOBKa AOMKHa CTOATb Ha POBHOM NOMY UM OCHOBaHWM.
Ecnu k ycTaHOBKM He MpucoeaAuHeHbl racuTenu Bubpaunm, oHa
AomkHa BbITb NpyKpyYeHa K nony unu yHAAMEHTY.

Tpy6onpoBoa AomkeH OblTb NPUKPENSIEH K CTEHAM 3[aHus,
4TOObl OH He MOr ABUraTbCA UMW BpaLLaTbCs.

TMO0O 7748 1996

N

Puc. 5 Tllpumep ycTaHOBKM C UCNONb30BaHNEM
KOMMEHCaToOPOB U KPOHLUTENHOB

1. KomneHcaTop.
2. KpOHLWTENH.

KomMneHcaTtopbl, KpOHLUTENHBI, racuTeny Bubpaunin nokasaHsl Ha
puc. 5 n He BXoAaT B CTaHAapTHYto komnnektauuo Hydro Multi-E.

6. MNoaknioueHne anekTpoobopyaoBaHUA
Hydro Multi-E ¢ ogHodasHbIMU
aneKkTpoaBUraTensimu
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Puc. 6 Hydro Multi-E ¢ ogHodasHbIMK anekTpoaBuratensim

Mompe6umens unu nuyo/opzaHu3sayus,
8bIMOJIHSIOUW,Ue MOHMaX, Hecym
omeemcmeeHHOCMb 3a nNpaeusibHoe
nodkroYeHUe 3a3eMsIeHUs U 3aujumsl

coomeemcmeuu ¢ delicmeyrou,umu
HayUoHaNlbHbIMU U MECMHbLIMU HOPMamueHbIMU
dokymeHmamu. Bce pabombi Q0IKHbI
nposodumbcs kKeanugpuuyuposaHHbIM
3/1eKMPUKOM.

Hu e Koem criy4ae He 8bIMOJIHSIMb HUKaKuXx
nodkroveHull 8 asiekmpowkaghy unu KneMmMHou
kopobke 106020 u3 Hacocoe Hydro Multi-E, ecnu
HanpsiKkeHue NumaHusi He 6b1710 OMKIIIOYEHO Kak
MUHUMYM 3a nsamse (5) MuHym Ao amoezo.

6.1 CeTeBoM (UNU rMaBHbIN) BbIKIKOYaTeNb

Hydro Multi-E gomxeH nogkntovaTtbcs Yyepes BHELUHUMN
MHOTOMOSOCHLIN CeTeBOW BblkrtovaTenb, Npu pa3MmblkaHue
KOHTaKTOB KOTOPOro BO3AYLUHBIA 3a30p KaX4oro n3 noscos
AormxkeH 6biTb He MeHee 3 MM cornacHo ctaHaapTy IEC 364.

6.2 3awuTa oT yaapa 3feKTPOTOKOM NpU HeNnpsiMmom
KOHTaKTe

Hydro Multi-E donxeH 6bimb 3a3eMsieH u
3awuweH om HerpsiMo20 KOHMakma e
coomeemcmeuu ¢ HayUOHaIbHbLIMU HOpMaMu U
npasunamu.

[MpoBoAa 3aWwmUTHOro 3a3eMreHns AOMKHbI BCeraa UMeTb XenTo-
3eneHyto (PE) uBeTOBYIO MapkuUpoBKY.

6.3 lononHuTenbHas 3awuTa

Ecnu Hydro Multi-E nogkntoyeH K aneKkTpoceTu, rae B kayecTse
OOMNOMHUTENBHON 3aLMThl NMPUMEHSIETCH aBTOMaTUYECKUI
BbIKMO4aTenNb TOKa yTeYKN Ha 3eMrto, TO 3TOT BbIKMoYaTenb
JOMKEH UMeTb MapKUPOBKY CO crieyoLwum ob603HaYeHneM:

ELCB

lpu ebi6ope aemoMamu4ecKo20 ebIK/roHamersi

moka ymey4Ku Ha 3ems1to Heo6xodumo
y4yumbieamb obujee 3Ha4YeHUE MOKa ymeyKu ecex

anemMeHmoe anekmpoo6opydoeaHusl.

3HaveHune Toka yTeykm Hydro Multi-E cmoTpute B pasgene
19.2 Tok ymeuku Ha 3emiiio.

6.4 3awmTa anekTpoaBUrarens

Hydro Multi-E He TpebyeT HMKakon BHeLLIHeW 3awmThbl. Ero
ANeKTpoABMraTenm OCHalleHbl TENMOBON 3aLMTON KakK OT
Me[JIEHHO HapacTaloLen neperpysku, Tak u oT 6GrOKNMPOBKK
(IEC 34-11: TP 211).



6.5 3awmTa oT NnepeHanpsAXeHUA U NageHus 6.7 Mpoune noaknOYEeHUA
HanpsXeHUsl B CeTU

Hydro Multi-E ocHalueH 3awwmTon OT nepeHanpsXeHns u nageHus

4
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Hanpsa>XXeHnsa B CeTu, COOTBETCTBYOLLEN Tpe6OBaHVIF|M CTaHAapTa ‘ ‘ ‘§
EN 61 800-3. - 3 EEE
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6.6 HanpsikeHne nutaHusa

3 x 400/230 B +10%, 50/60 I'u, N, PE (c 3awmnTHbIM
3asemneHvem).

Ha cdmpmeHHon Tabnuyke Hydro Multi-E ykaszaHbl HOMUHaMNbHbIE
3HaYeHWsa HanPsHXKEHNS NUTaHUA K 4acToTbl ToKa. TN NapaMeTpsl
[OMKHbI COOTBETCTBOBATL NapameTpam 3M1eKTPOCeTH, K KOTOPOW
noaKmnoyaeTcs ycTaHoBKa.

KoHupl NpoBoA0B, BEIBOAMMBIX B LUKad ynpaBneHus
pacnpegenutensHoro yctpoicTtea Hydro Multi-E, gomxHbl 6b1Tb
MaKCUMMarnbHO KOPOTKMMU. VcKnioveHne cocTaBnseT nuilb
NPOBOA 3aLLMTHOIO 3a3eMMeHunsl, ANMHa KOTOPOro AOMKHA
BbIOMpPaTbLCA TakoW, YTO ecnun Bbl kabenb cny4anHo BbipBany n3
pe3bboBoi kabenbHON MydThl, TO NOCNEAHUM NPOBOAOM,
KOTOpbI Npu 3TOM obopBeTcs, Obin Obl NPOBOA, 3aLLUNTHOIO
3a3emeHus.

Y: OkpaH (BHeWHss WnHa)

B: RS-485B (BHeLHss WwWWHa)
A1: RS-485A (BHYTPEHHSAS LWMHA)
Y: OkpaH (BHYTPEHHSS LunHA)

Makc. napameTpbl BXOAHbIX NPeAoXpaHnTenen B Lenu B1: RS-485B (BHYTpEHHAS LWMHA)

- . |
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Puc. 7 [pumep nogknioveHus Hydro Multi-E k cetu ¢ ‘ 6:GND (3emnist) ‘ 2
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Puc. 8 TlogkntoyeHune k knemmam Hacoca 1

B ka4ecmee npedocmopoxHocmu, npoeooda, ossi
Kaxxdol epynnbl 0JKHbI omdAesnsimbcsi Opy2 om
dpyaa no eceli dnuHe usonsyueu:

1. Bxoabl (UndpoBoN curHan, curHan gatyuka,
knemmbl 1, 7, 8, 9, wunHa, knemmbl B, Y, An B1,Y, A1).
Bce Bxogbl (rpynna 1) gomxkHbl 6bITb OTAENEHbI OT
NPOBOASALLNX YacTel n3oNsaumnen, a Tak xe AOMKHbI ObITb
oTAeneHbl OT APYrnX KOHTYpPOB.
Bce npubopbl ynpaBneHusi NUTaloTcs OT HU3KOTO HanpshXeHUs
(protective extra-low voltage (PELV)), yto rapaHTupyeTt
3alUMTy OT yaapa TOKOM.

2. Bbixogbl (curHan pene, knemmbl NC, C, NO).
Boeixoap! (rpynna 2) nsonnposaHbl OT APYrMX KOHTYPOB.
[MoaTtomy, HanpsbkeHue nutaHusa unu PELV moryT 6biTb
nodcoeanHeHbl K BbixoAaM, Kak n Tpebyercs.

3. NopknioyeHune anekTponutaHusa (knemmel N, PE, L).

HapexHas ranbBaHn4eckas passsska [JorkHa oTBeYaTb
TpeboBaHUAM YCUINIEHHON U30NALMM COTMacHo cTaHaapTy
EN 60335.

Ecnu numarwull kabesnb noepexoeH Mexaoy
wkagoM ynpaesieHUss U HACOCOM, OH OOJIKEH

6bImb 3amMeHeH npou3sodumesieM unu
cepeuUCHbLIM UeHMPOM UJlU KeanugpuuyupoeaHHbIM
nepcoHasioM 8o u3bexaHuu Hec4acmHbIX
ciyyaees.



7. NMopknioyeHne 3nNeKTpoobopyaoBaHUA
Hydro Multi-E ¢ Tpexd¢asHbimu
aneKkTpoABUraTensmm

TMO3 0273 3205

Puc. 9 Hydro Multi-E ¢ TpexdasHbiMy anekTpoaBuratensmm

Mompe6umenw unu nuyo/op2aHusayus,
6bLINONIHAIUWUEe MOHMaX, Hecym
omeemcmeeHHOCMb 3a NpasusibHoe
nodksIoYeHuUe 3a3eMsIeHuUsI U 3auumsl 8
coomeemcmeuu ¢ delicmeyrowWuMu MeCmMHbIMU
HopMamueHbIMu doKymeHmamu. Bce pa6ombi

0O0/KHBI MPOB0OUMbCS K8aughuyupoeaHHbIM
3/1eKMPUKOM.

Hu e koem cniyyae He 8bINMOJIHSIMb HUKaKuXx
nodknroveHull 8 anekmpouwkadgy unu KneMmMmHou
kopobke no6ozo u3 Hacocos Hydro Multi-E, ecnu
HanpspKkeHue numaHusi He 6b1J10 OMKJITIOYEeHO KakK
MUHUMYM 3a nsme (5) MuHym Ao amoeo.

7.1 NogkniovyeHUe K ceTun

Hydro Multi-E gomxeH nogkntovaTbcs Yepes BHELUHWIA CETEBOM
BbIKMO4aTenb, KOMMYTUPYHOLWMIA BCe dhasbl MHOrogasHon
CUCTEMbI, NPU pa3MblKaHWN KOHTAKTOB KOTOPOro BO3AYLUHBIN
3a30p 4N1a KaXaoro U3 nosocoB AOIMKEH ObITb HE MeHee 3 MM
cornacHo ctaHgapty IEC 364.

7.2 3awumTa OT yaapa 31IeKTPOTOKOM Npu HenpsiMmom
KOHTaKTe

Hydro Multi-E domxeH 6bimb 3a3eMsieH u umemsb
3auwjumy om ydapa moKoM npu HenpsiMom
KOHMakKme 8 coomeemcmeuu ¢ HayuoHalbHbIMU
HopMamu u npasusamu.

MpoBoaa 3alMTHOrO 3a3eMIeHusi OMKHbI BCErga UMETb XENTOo-
3eneHyto (PE) uBeTOBYIO MapKUpPOBKY.

lMockonbKy y anekmpodguzamesieli MOW,HOCMbHO
om 4 do 7,5 kBm eesluduHa moka yme4ku
cocmaesnissem 6onee 3,5 MA, amu

anekmpodesu2amenu GOJDKHbI UMeMb
creyuasibHble HalexXHble npoeoda cucmemMbl
3awumHoeo 3a3emsieHuUs1 60s1bWoO20
nonepe4YyHoO20 CeYeHusl.

3HauveHus Toka yTeuku Ans anektpoasuratene Hydro Multi-E
yKkasaHbl B pasgene 20.2 Tok ymeyKku Ha 3eMJIi0.
TpeboBaHusa eBpoctaHgapta EN 50 178 n BS 7671:

Tok yTeuku cBbiwe 3,5 MA:

Hydro Multi-E gomnxeH 6bITb yCTaHOBNEH CTaLMOHAPHO U

HenoaBmxHo. K Tomy e Hydro Multi-E gomnxeH 6biTb NOCTOSAHHO

COEAMHEH C 3NeKTPOnUTaHNEM.

* [MopgkntoyeHne 3a3eMMeHUs OOMMKHO BbIMONHATLCS
OBYXMWITbHBIM NMPOBOAOM.

7.3 JononHuTenbHana 3awWwuTa

Ecnun Hydro Multi-E nogkntoyeH K aneKkTpoceTu, rae B kayecTse
OOMNOMHUTENBHON 3aLMTbl NMPUMEHSIETCH aBTOMaTUYECKUI
BbIKITIOMaTENb TOKA YTEYKN Ha 3eMto, TO Heobxoanumo
YCTaHOBUTb TAKOW TN aBTOMAaTUYECKOTO BbIKIHOYATENS, KOTOPbINA:

¢ [OOJIKeH pearnpoBaTb Ha TOKN YTEYKU N BKIKOHATbLCA NMpu
KpaTtkoBpeMeHHOM UMNYJIbCHOM TOKEe YTe4Ku;

*  [OJSKEH BbIKNIOYATLCS NPU BO3HUKHOBEHUN NEPEMEHHbIX
TOKOB MOBPEXAEHNSA N TOKOB NOBPEXAEHNS C COCTaBnNsLWen
NMOCTOSIHHOIO TOKa, T.€. MYNbCUPYIOLLMX U CrIaXeHHbIX
NOCTOSIHHbIX TOKOB NOBPEXAEHMS.

Ons Takux Hydro Multi-E Heobxoanmo npuMeHsATb

aBToOMaTM4eckui BbliknoyaTens Tuna B.

ABTOMaTUYECKUI BbIKMOYaTENb AOMKEH UMETb MapKUPOBKY CO

cnepyowmmM o603HaveHeMm:

=]

Mpu ebI6ope asmomMamu4ecko20 8biK/Ir0Yamens
moka ymey4Ku Ha 3ems1t0 Heo6xo0umo
y4umbleamb obujee 3Ha4YeHUe MoKa yme4Ku ecex
anieMeHmMos8 3siekmpoobopydoesaHus.

3HaveHue Toka yTeukm Hydro Multi-E cmoTpuTe B pasgene
20.2 Tok ymeyKu Ha 3eMIi0.

7.4 3awmTa anekTpoaBuratens

Hydro Multi-E He TpebyeT HMKaKon BHeLLHeW 3awmTbl. Ero
ANeKTpoABUraTenun oCHalleHbl TEMMOBON 3aLLMTON, Kak OT
MeAreHHO HapacTatollen neperpysku, Tak U oT 6rnoknpoBku
(IEC 34-11: TP 211).

7.5 3awmTa OT NepeHanpsiKeHUs U nageHus
HanpsiKeHUs B CeTU

Hydro Multi-E ocHalueH 3awwmTon oT nepeHanpsxeHus 1 nageHus
Hanps>KeHUs B CeTU, COOTBETCTBYHOLLEN TpeboBaHUAM cTaHaapTa
EN 61 800-3.

7.6 HanpsikeHne nutaHusa

3 x 380-480 B +£10%, 50/60 'y, PE (c 3aWwjMTHBIM 3a3eMMeHneM).

Ha dvpmeHHon Tabnunuke Hydro Multi-E ykasaHbl HOMWHanNbHbIEe
3HaYeHUsl HanpsKeHWs NUTaHUS M YacTOTbl Toka. DTV napameTpsbl
AOIMKHBI COOTBETCBOBATL NapameTpam 3MeKTPoCeTH. K KOTOPOW
MOAKII0YaeTCs ycTaHoBKa.

KoHLbl MpoBOAOB, BEIBOAUMBIX B LUKad ynpaBneHns
pacnpegenuTtensHoro yctponctea Hydro Multi-E, gonxHbl 6b1Tb
MaKCUMarnbHO KOPOTKMMU. McknioveHne coctasnseT nuilb
NpoBOA 3aLMUTHOIO 3a3eMIeHNst, ANMHA KOTOPOro AOMKHa
BblOMpaTbCcs Takon, YTo ecnu 6bl kabenb cnyyYamHo BbipBanu 13
pe3bboBoi kabenbHON MydThl, TO NOCNEAHUM NPOBOAOM,
KOTOpbIV Npu 3ToM 06opBeTcs, 6bin 66l NPOBOA 3aLYMTHOIO
3a3emMneHus.

Makc. napameTpbl BXOAHbIX NPefoXpaHnTenen B Lenu
anekTponutaHusa, cMoTtpu pasaen 20.1 HanpsxeHue numaHus.

2] = T
L1 — —— L1
\ \
L2 — ELCB ¢ — L2
| |
L3 — L ————1 L3 o~
___ o
PE 2
MaHenb §
ynpaenexusa N
Q) © ¢
=

Puc. 10 Mpumep nogkniovernms Hydro Multi-E k cetn ¢
pe3epBHbIM NpefoXpaHUTENeM U AOMNOMHUTENbLHOW
3awuTon



7.7 TMpoyue noaknoYeHUA 7.8 Kabenu nepepayu curHanoB

-

3.

. Bxoabl (U1POBOI CUrHam, curHan oT ceHcopa, KnemMmmbl

* Wcnonb3ynte kabenb B n3onauun, nnowiaab CeYeHus
r 7 T - r - T - KOTOpOI2’0 normkHa 6bITk B Npeaenax ot 0,5 Mm2 00 max.
‘ g .'g 1,5 MmM“ ans undpoBoro Bxoaa.
‘ 2 ‘ ‘ H + Kabenb gomxkeH 6bITb 3aKpenreH ¢ ABYX KOHLOB. BbiBoabI
LNCC Nﬂ N L1L2 Lﬂ © kabens OoMKHbl ObiTb, MO BO3MOXHOCTW, MakCMMarbHO
3aKpbIThl, puc. 12.

TMO02 1325 0901

Puc. 12 CoepunHeHune onneTku n NpoBOAOB 3KPaHNMPOBAHHOIO
(* E— - — ﬁ kabens ¢ konoakomn
A: RS-485A (BHelHsIs LWIKHA)
‘ Y: 3kpaH (BHeLWHss lWnHa)
B: RS-485B (BHelHss WnHa)
‘ A1: RS-485A (BHYTpEHHNAS WKWHA)
Y: OkpaH (BHYTPEHHSAS WunHAa)

*  BuWHTbI coeanHeHUs1 HAa Maccy OOMKHbI Bceraa GbiTb NPOYHO
3aTAHYTbl, HE3aBUCUMO OT TOrO, NOAKIOYEH Kabernb Unun Her.

*  KoHubl NpoBOAOB, BbIBOAWMBIX B KIEMMHYIO K0p06Ky

‘ d°""D J°""D 7:Bxog matuuka
i [ 8+248B

olololo| [ofofo] [o]ofa] 9:GND (3emns)

1)9]8|7] |B1Y|A1 1: LncppoBoin BxoA

010V B1: RS-485B (BHYTpPEHHSS LWKNHA) -;'
‘ < AneKkTpoaBuratTena Hacoca, AO0JIKHbI ObITb MakcMMarnbHO
—+|0/4-20mA |+ | 4-20 mA 3
3 KOPOTKUMMU.
N
1/0 -

7.9 Kabenb Ansa nogkno4yeHUs LWUHbI

[ns coegnHeHNs NO LWMHE CBSA3N HEOOXOAMMO MUCMONb30BaTb
TPEeXKUIbHbIV 3KPaHMPOBAHHbIN Kabenb ceyeHneM Xunbl He
meHee 0,5 MmZ 1 He Gonee 1,5 Mm2.

|
|
|
|
|
|
|
r ———————————— W * Ecnu Hydro Multi-E nogkntoyaeTcs K yCTpONCTBY, MMEoLEeMY

Bl YA

2:BKI/BbIKN Takon-xe kabenbHbIN pa3beM, 3KPaHUPYHOLLYIO ONNEeTKY
‘ 3:GND (3emns) ‘ Heo6X0AMMO MOAKIIOUYUTE K 3TOMY KabenbHOMY pasbemy.
4:Bxopn ans 3agaHHbIX 3 .
‘ 3HaYeHuI ‘ [ » Ecnu ycTpoiicTBO He nMeeT Takoro-xe kabernbHoro pasbema,
5:+10 B E 3KpaHMpPYHOLLYI0 ONNETKY OCTaBNSOT HEe NOACOEeANHEHHBIM C
‘ 6:GND (3emns) ‘ bt 3TOW CTOPOHbI, Kak 3TO MokasaHo Ha pwuc. 13.
o
L N =
— [

Hydro Multi-E

Puc. 11 TlMogkntoyeHune k knemmam Hacoca 1

B kayecmee npedocmopo)xHocmu, nposooda, 015
Kaxxooli epynnbl 00/MKHLI omdesnsimbcsi Opy2 om
dpyaa no eceli OnuHe usonsyueu:

TMO02 8841 0904

1,7,8,9, wuHa, knemmbl B, Y, AnB1,Y, A1).

Bce Bxopbl (rpynna 1) AomkHbl GbiTe OTAENEHb! OT Puc. 13 lMogkntodeHune 3-XUrnbHOro akpaHupoBaHHoro kabens
NPOBOAALLMX YacTeil U3onsaLumneil, a Tak Xe AONKHbI BbITb

oTAeneHbl OT APYrnX KOHTYPOB.

. Bbixopbl (curHan pene, knemmbl NC, C, NO).

Beixogbl (rpynna 2) n3onuposaHbl OT APYrUX KOHTYPOB.

K knemmam BbIxoga MOXeT OblTb NOJAHO MakcMmarnbHoe
ponyctumoe HanpsbkeHue 250 B unu gpyroe 6onee Huskoe
HanpsixeHve.

MoakntoyeHune anekTponutTaHusa (knemmbl L1, L2, L3, PE).

HapnexHas ranbBaHnyeckasa passsaska [JoMmKHa oTBevaTb
TpeboBaHMAM YCUINIEHHOW U30NALMM COrNacHo cTaHaapTy
EN 60335.

Ecnu numarowuli kabenb noepexoeH Mexaoy
wKagom ynpaesieHuUsi U HaCoCoM, OH OOJKEH

6bImb 3aMeHeH npou3eodumesieM unu
HUMaHune
CepeUCHbIM UeHMPOM Unu KeanugpuyupoeaHHbIM

nepcoHanom eo usbexaHuu HecYacmHbIX
cny4aes.
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7.10 PaGoTta B aBapMNHOM pexume

dyHkuMs paboTbl B aBapunHOM pexume obecneumBaeT
BOJOCHabXeHWe B criyyae BbixoAa M3 CTPOS AaTyuka unv 6noka
ynpaeneHus.

B Takoii cuTyauumm, Bce Hacockl 6yayT paboTaTb C MakCMMarnbHoW
NpOVN3BOANTENBHOCTLIO.

7.10.1 MoaknovyeHne faTYMKOB AaBneHUs

HaTtymkn aaBnexHunsa ans paboTel B aBapuHbIX YCNOBUSX [OIKHbI
6bITb NoacoeanHeHbl B knemmam 4, 5 n 6 kaxgoro Hacoca Hydro
Multi-E.

\

A}

ojojojojio

K .
oneu Maxc 6|5(/4|3]2

6: GND
5:+10B

4: Bxoa Ans 3agaHHbIX
3HaYeHun

TMO02 9301 2304

Puc. 14 lMoaknioveHne gaTtynkos gaBneHus

7.10.2 HacTtpoMka paTynmkoB ganeHus
Cwm. puc. 15

* OTHOLWIeHUe Mexay 3HavYeHNAMU gaBneHna BbIKN4YeHus,
nepenaga v BKIKYeHUA,

* YCTaHOBOYHbIE MapameTpbl AaTyMKa OABMEHNS,
* Yucno HacocoB Ans paboTbl B aBapuUNHOM pexume.

YcTaHOBOYHbIE napameTpbl AgaT4ynka gaBrieHUA

HA

YcTaHOBOYHOE 3Ha4YeHne

[aeneHus Bkn., gatyuk 1
[asneHus BkN., gaTymk 2

LasneHus BkN., gatumk 3

OavH Hacoc B
Makc. pexumMe
aKcnnyaTaumu

pexume

[Ba Hacoca B Makc.

aKcnnyartauun

<§——— [Hasnenue

BbIKNKOYeHNA

-——— lMepenag

AasneHus

_______ 7

-—— [asnexue

BKINOYeHna

Tpu Hacoca B
Makc. pexumMe
akcnnyaTaumm

Puc. 15 MpuHuun paboTtbl

TMO02 9400 2504
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7.11 3awumTta oT cyxoro xopa

Hydro Multi-E donxeH 6bimb ocHawjeH 3aujumou
no cyxomy xody.

[anee npusegeHo onucaHue 3awmta ot CyXoro xoga B oByx
BapuaHTax:

» [lpwn otcytcTBuM B Hydro Muilti-E dyHkummn pabotel B
aBapuHOM pexume.

e [pu Hanuynm B Hydro Muilti-E dpyHkummn pabotbl B aBapuiiHOM
pexumve.

7.11.1 Hydro Multi-E 6e3 aBapuinHoro pexuma akcnnyatauum

Mogenb 3awmThl OT "cyxoro" xoaa:

* [AaTyuK AaBreHUs YyCTaHOBIEH BO BCaCbIBAIOLLEM KOMNIEKTOpe
(cMOHTUpPOBaH B 3aBOACKUX YCITOBUSIX U YCTaHOBMEH Ha 1,5
6ap), unu

¢ [aT4yuK faBneHuna yCTaHOBIEH B npome)KyTquoﬂ €MKOCTH.
3awwTa ot CyXOro xoga noakri4yeHa K Knemmam 1 1 9 Hacoca 1.

Hacoca Hacocal

-
1

[l

[ I I
1

1

1 1 2
1

1

N
o
<
o
«Q
: GND (3emns) Q
: Undbposoint Bxop :
s
=
Puc. 16 [MogknioveHne gaTymka AasneHns K Hacocy 1
S
T -
! I I
I Hacocal Hacocal
1 1 2
I
I
Z0N |
|j
| |
| |
| m | ~
! | g
o
S 5
. @5 , 9: GND (3emns) S
; o 1: LUudbpoBow Bxoa 8
=
| |
fffff =

Puc. 17 lMopgkntovyeHne gaTymka ypoBHS Kk Hacocy 1

12

7.11.2 Hydro Mylti-E ¢ aB apuiiHOM peXuMoMm akcnnyaTauum

Mpu BbIxoae u3 cTpos 6rnoka ynpasneHus Hydro Multi-E,
krneMmbl 1 1 9 He akTUBHbI. [1ns ob6cneyeHns 3awuTbl OT CyXOro
XxoAa crnefyeTt yCTaHOBUTb AOMNOMHUTENbHbIE COEQUHEHNS B
KNeMMHoI kopobke Hacoca 1 1 mexay Hacocamu. (CM. Takxe
cxemy MOAKMYeHnI B 6rioke npegoxpaHutenen).

—

Hacoca 1 Hacoca 2 Hacoca 3
,,,,,,,, s
SFFI AP
[ I
32| | 32 3|2)

Puc. 18 Cxema nogknioyveHuit 3awmTbl OT CyXoro xoga npu
HanMyuyu aBapuMHOro pexunuva

lpsimoe coeduHeHue mexdy knemmamu 2 u 3
661510 yOaneHo (cmaHOapHasi KoMsiekKmauyus).
Bmecmo amozo knemMmbi 2 u 3 6bin1u
CKOHGhu2ypupoeaHb! Osisi pabombl ¢ 8HeWHUM
cuz2HasioM owubKu.

TMO2 9299 2304



8. BBopg B akcnnyatauuio

8.1 Hydro Multi-E B cucteme ¢ nognopom

[nsa BBoga B akcnnyaTtauuto Hydro Multi-E ¢ noanopom, Heo6xoanumMo BbINONHUTL CReayoLLMe onepaunm:

One-
BbinonHsemblie paboThbl PesynbTar
pauwus

1. TpoBepuTb cooTBeTcTBUE KomnnekTaumm Hydro Multi-E o6bemy 3akasa
1 OTCYTCTBME NOBPEXAEHUA OTAENbHbLIX Y3M10B U AeTanewn.

2. OTKNOYMTb C MOMOLLbIO CETEBOrO BbIKNOYaTeNs nogady HanpspkeHus Tem cambIM BbINOMHEHbI TPe6OBaHUS B OTHOLIEHUN
nuTaHus. 6e3onacHoi paboTbl Ha 060pysOBaHUM.

3. MNopcoeanHnTb BOAONPOBOA W NOAKMIOYUTL CETb 3MEKTPONUTaHUS.
3aKpblTb HarHeTaTernbHbIe KNanaHbl HACOCOB.

5. TlpoBepuTb Nognop B HanopHoMm rmgpobake: OH AOMKEH COCTaBMNSATbL
70% ot Tpebyemoro naBneHns HarHeTaHus (3ag4aHHOro 3HayYeHus ).

6. OTKpbITb BcacblBaloLLMIA kKnanaH Kaxaoro Hacoca u NocnefoBaTenbHO
yAanuTb U3 HAaCOCOB BO3AYX C MOMOLLbIO BUHTOB CUCTEMbl BEHTUNALNN
N peumpKynaumn.

7. C nomoLbio CeTeBOro BblKMoYaTens nogatb Hanps>KeHue nuTaHus. Mpowuszonget nyck Hydro Multi-E n poct yacToThl

BpaLLEeHNsi 4O MaKCMMarnbHOTO 3Ha4YeHus.

MeaneHHO OTKpbITb HarHeTaTenbHbIV KNanaH Kaxaoro Hacoca. B rugpocuctemy He nonageT HUKaKMX 3arpsisHeHWN.

9. TMopoxaaTb HECKONBbKO MUHYT. [MponsonaeT CHUXeHne 4acToTbl BpaLLeHNsl HAacOCOB

Hydro Multi-E.

10. YcraHoBUTL Tpebyemoe JaBneHue HarHeTaHus.
BHumaHue: Npn n3aMeHeHNn AaBneHns HarHeTaHns CoOOTBETCTBEHHO
[OIMKEH N3MEHATLCS NOAMNOP B HAaNnopHoM ruapobake.

11.  TMpoBeputb, 4TOOLI HACOCHI BKNKOYANUCh U OTKINIOYaNnch Tenepb Hydro Multi-E roTtoBa k akcnnyaTtauuu.

COOTBETCTBYHOLNM 06pa30M, MeHAA NPoOnU3BOAUTENIBHOCTb COrnacHoO
N3MEHEHUI0 BOLLOI'IOTpe6J'IeHVIﬂ.

13



8.2 Hydro Multi-E cucteme 6e3 nognopa

Ona nycka B akcnnyatauuto Hydro Multi-E 6e3 nognopa, Heo6xo4umMo BbIMONHUTL Cneaylolimne onepauuu:

One-
BbinonHsembie paboThbl PesynbTar
pauus
1. MpoBepuTb cooTBeTcTBUE KOMNnekTauun Hydro Multi-E o6bemy 3akasa
N OTCYTCTBUE MOBPEXAEHWNI OTAENbHbIX Y3MOB U AeTanen.
2. OTKMYUTb C NOMOLLbIO CETEBOrO BbIKMoYaTensi nogavy HanpskeHus Tem cambiM BbINOMHEHbI TPEBOBAHUSA B OTHOLLEHWUM
NUTaHWS, a TakkKe aBTOMaTMYECKUIA BbIKIIOYATENb KaXa4oro Hacoca. ©6e3onacHon paboTbl Ha 060pyaOBaHNN.
3. TlogcoeanHWTb BO4ONPOBOA M NOAKMIOUUTD CETb 3MEKTPONUTaAHUS.
MpoBepuTb NogNOp B HAaNopHoOM ruapobake: OH AOIKEH COCTaBNATb
70% ot Tpebyemoro AaBneHNs HarHeTaHus (3a4aHHOro 3Ha4YeHus).
5. OTkpbITb BCacbiBaoWmi knanaH 1-ro Hacoca.
6. 3akpbiTb HarHeTaTenbHbIV KnanaH 1-ro Hacoca.
7. 3anuTb XMOKOCTb BO BcackiBaowwmin Tpybonposog 1 B 1-bi Hacoc.
8.  BkNOYNUTb C MOMOLLbIO COOTBETCTBYHOLLENO aBTOMaTU4ECKOro Mpousonget nyck Hacoca 1 pocT YacToTbl
BbIKMO4aTens nogavy HanpsXxeHust nuTaHns K 1-my Hacocy. BpaLLeHNst O MaKCUMarnbHOro 3HaYeHus.
9. Ypganutb u3 1-ro Hacoca BO3AyX C MOMOLLbI0 BUHTOB CUCTEMbI
BEHTUMALMN U peuUpKynsaunm.
10. MepaneHHo OTKPbITb HarHeTaTernbHbIN KnanaH 1-ro Hacoca.
11. TMopoxaaTb HECKOMbKO MUHYT. lMpounsongeT cCHMXEeHWe 4YacToThbl BpalleHus Hacoca.
12. 3aKpblTb HarHeTaTenbHbI KnanaH U OTKMIOYUTb C MOMOLLbIO Hydro Multi-E octaHoBuTCS.
COOTBETCTBYIOLLEro aBTOMaTUYECKOro BbIKMoYaTens HanpsXKeHuns
nuTaHusa 1-ro Hacoca.
13. [NoBTOpuUTb BCe onepaunn, HaunHasi ¢ n. 5, Ans BCEX HACOCOB C LieNbio
yAaneHunsi U3 HUX Bo3gyxa.
14. BkmounTb nogadvy HanpsKeHMs MMTaHWSA KO BCEM Hacocam. Mpowuzonpet nyck Hydro Multi-E v pocT yacToThl
BpaLLeHUst 4O MaKCUMarnbHOro 3Ha4YeHUs.
15. MeaneHHO OTKPbITb HarHeTaTernbHbIN KrnanaH.
16. [NogoxaaTb HECKONBbKO MUHYT. [MponsonaeT CHMXeHUe 4acToThbl BpalleHns
HacocoB Hydro Multi-E.
17. YcTaHOBUTb TpebyeMoe AaBreHue HarHeTaHus.
BHumaHume: Mpu namMeHeHUn faBneHusi HarHeTaHWUsl COOTBETCTBEHHO
[OIKEH U3MEHATLCS Nognop B HanopHom rugpobake.
18. [NpoBepuTb, YTOObLI HACOCHI BKMOYANUCL U OTKMAOYaNUCch Tenepb Hydro Multi-E roTtoBa k akcnnyaTtauuu.

COOTBETCTBYHOLNM 06pa30M, MeHAA Npon3BOOUTENTIBHOCTb COrMacHoO
N3MEHEeHNo Bon,on0Tpe6neva.
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9. PexxumMmbl akcnnyaTauuu

Pexumbl akcnnyaTaumm - 3T0 yCrnoBusi, B KOTOpbIX NoTpebuTens
MOXeT akcnnyatuposaTb Hydro Multi-E.

Bo3mOXHble pexumbl akcnnyaTaumu:

* OcmaHos
Hacocbl ocTaHaBnvBatoTCs.

* Hopwm (HopmanbHbI pexuMm (3aBofckast ycTaHOBKa))
OpavH 1nn Heckonbko HacocoB paboTaloT B pexume
noanepXaHus YCTaHOBNEHHOO 3HAYEHUS JaBleHUS.

*  Makc. (Makc. pexum akcnnyatauum)

Bce Hacochbl pa60Tar0T C MaKcuMarbHOW 4YacTOTOW BpaLleHus.

Pexunmbl akcnnyataumMm MOXHO ycTaHaBnmeaTb NMG0 € naHenu
ynpasnexus, nubo ¢ nomowbio nynsta R100 nnu yepes wuHy
CBSI3N.

9.1 HopManbHbIA pexum

Hyer. |

D

Q

Puc. 19 paduk xapaktepucTmku Hacoca, paboTatoLero B
HOpPManbHOM pexume aKCnnyaTauuu, T.e. B pexume
noAaepXXaHns MOCTOSHHOIO AaBneHus

B pexume nogaepxaHusi nocTossHHoro gaenexusi Hydro Multi-E
perynvpyeT CBOK NPOM3BOAUTENBHOCTL B COOTBETCTBUM C
BbIGpaHHbIM 3afaHHbIM 3HaYeHeM perynMpyemoro napametpa
(naBneHus).

9.2 PeXXUM OTKITHOYEHUA UNN MaKCUManbHbIN pexXum
akcnnyatauum

[ononHWTENbHO K HOPManNbHOMY PEXUMY 3KChnyaTaLum MOXHO

BbIOMpaTh PEXUM OTKIIOYEHUS (0CTaHOBA) UMM MakCUManbHbIN

pPEeXUM KCnyaTauun: CMOTPUTE NPUBEAEHHbIV HKE NpuMep,

puc. 20.

Makc.

Q

Puc. 20 Hydro Multi-E B MakcMmanbHOM pexume
aKcnnyaTauymm

MakcuManbHbI pexum akcnnyaTauum MoxeT Bblbupatbes,
HanpuMep, OQHOBPEMEHHO C PEXMMOM BEHTUISILMAM UNK NycCKa.

9.3 YcnoBus akcnnyaTtauum B criy4yae npepbiBaHUs
AreKTponuTaHua

B cnyyae npepbiBaHusa anektponuTtanmsa Hydro Multi-E Bce

YCTaHOBOYHbIE 3Ha4YeHust ByayT coxpaHsaTbes B 3Y. [MOBTOpPHbIN

nyck Hydro Multi-E 6ynet nponcxoamTb B TOM Xe pexume, B

KOTOPOM OH Haxoauncs nepen OTKMYEHUEM.

9.4 MNpoune ycTaHOBOUYHbIE 3HAaYEHUA

BBopa ocTanbHbIX YCTaHOBOYHbIX 3HadYeHun Hydro Multi-E moxeTt
BbINOMHATLCA € nomoLybio nynsta R100, cmoTpute pasgen
11. Hacmpolika napamempos ¢ nomowbto rnynsma R100.

B3aBo/ck1e yCTaHOBKM OTMEYEHb! XMUPHBIM LWPUDTOM B KaXa0M

OoTAEeSIbHOM OKHE MHAWKaL KUK COOTBETCTBYHOLWEro MeHIo B pasaene

11.1 Mento SKCITYATALIMA v 11.3 MeHro YCTAHOBKA.

TMO02 4328 0602

TMO02 4318 0602

9.5 NpuopuTteT ycTaHOBOK

MpropuUTeT yCTaHOBKaM He MPUCBaNBAETCS — BbINOSHAETCS
nocregHss U3 NOAaHHbIX KOMaHA.

10. HacTpo#ika c noMolWb NaHenu ynpaBneHus

MaHenb ynpasneHusa Hydro Multi-E nmeet cneayiowime opraHbl

ynpasnenus, puc. 21 unun 22.

+ KHonku, ® n @, ans BBoAa 3a4aHHbIX 3HAYEHWIA.

+ [lone cBeTOBOW UHAMKALMM XENTOrO LBeTa AN yKa3aHWs
3a[aHHOr0 3Ha4YeHus.

» KoHTporbHble cBeTOAMOAbI AN MHAUKALUM HOPMarbHOrO
(3eneHoro LBeTa) U aBapuMNHOIo (KPacHOro LiBETA) PEXMMOB
aKcnnyaTaumu.

Monsa nHankaumm Knasuwwu ynpasneHus

<
o
(2]
o
o
o
©
~
o
o
CBeToamoabl CUCTEMbI CUTHaNM3auum g
Puc. 21 lMaHenb ynpasnenns ogHodasHbiM Hydro Multi-E
— Knaeuwm ynpaeneHus
MNonsa nHaukaunn j— @
L ] o
<
o
. 3
_
a2l
Caetoauonbl 3
CUCTEMbI g
curHanusaumm E

Puc. 22 MaHenb ynpasneHus TpexdasHeiM Hydro Multi-E

10.1 HacTpoika 3agaHHOro 3Ha4eHus

[ns ycTaHoBKM HEOBXOAMMOrO 3aJaHHOTO 3HAYEeHNUst HaAo HaXaTb
kHornky ® unn @.

Ha none MHavkauum naHenu ynpasneHus 3aropuTcst UHAMKaTop,
COOTBETCTBYIOLIMI YCTAHOBOYHOMY 3a4aHHOMY 3HAYEHMIO.

10.2 Pexxum paboTbl Hacoca Npu NOCTOAHHOM
AaBreHumn

Ha puc. 23 nokasaHo, 4YTO Ha none MHAMKAaLMKN 3aropenunucb
uHavkaTopbl 5 n 6, nokasbiBasi BeibpaHHOe 3agaHHOe 3HayeHve
5 6ap B AgnanasoHe namepeHusa gatumka ot 0 go 10 6ap.
[dnana3soH yCTaHOBOYHbIX 3HAYEHUIN coBnagaeT ¢
U3MepuTEnbHbLIM AnanasoHoM AaTyuka (CMOTpUTe (OUPMEHHYIO
Tabnuyky Ha patuuke).

10[fa_p]

* X

@ + o—
O —— }| |_

@ COmmm 711

bl o=

TMO3 0236 4604

Puc. 23 3apaHHoe 3HayeHue 5 6ap
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10.3 HacTpowka pabo4yero pexvuma B COOTBETCTBUM C
MaKcC. XapakTepucTuKomn

YT106bl NEpPEKNIOYNTBLCS B PEXUM IKCMIyaTaunm ¢ Makc.
xapaktepuctukon Hydro Multi-E (Mvuraet camblii BepxHUi
CBETOAMO[ NOMsi CBETOBOM UHAMKALNW), HAOXXMUTE U yaepXuBante
B 9TOM NonoxeHun kHonky @. Korga BepxHuin cBeToamoa nons
3aroputcs, kHomnky ® HeobXxoAMMO yaepxmBaTb HaxaTon ewle 3
CeKyHAbl, Npexae YeM Ha4yHeT Muratb CBETOAMOA Nons
MHAuKauun.

YTo6bl BEPHYTLCA Has3ad, HaXMUTe U yaepxXusanTe KHONKy @ o
Tex rnop, noka He 3aroputcs Tpebyemoe 3agaHHoe 3HavyeHne
perynupyemoro napameTtpa.

H /':'_J_Ll_;:ié

TMOO 7345 1304

Q

Puc. 24 Makc. xapakTepucTtuka

10.4 MNyck/ocTaHoBKa

[nsa octaHoBkn Hydro Multi-E HaxmuTe n yaepxunsante B 3TOM
MONOXeHUN KHoMKy & [0 Tex nop, noka He MoracHeT NoCreaHuiA
WHAMKaTOP NOMs CBETOBOW UHAUKALWMMW U HE BCMbIXHET
KOHTPOMbHbIN CBETOAMOA, 3ENEHOro LBeTa.

[Onsa nycka Hydro Multi-E HaxxmuTe n yaepxusanTte B 3TOM
NonoXeHWn KHonky @® o Tex nop, noka He 3aropuTcst MHAMKaTop,
COOTBETCTBYOLNIA TpebyeMOMYy YCTaHOBOYHOMY 3HAYEHMIO.
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11. HacTpo#ka napameTpoB C NOMOLLIO NynbTa
R100

Hydro Multi-E cnpoektupoBaH anst AMCTaHUMOHHOIO ynpaBneHns
nynstom R100 doupmel Grundfos n o6meHa gaHHbIMU C HAM.

TMO2 4303 3205

Puc. 25 Mynbt R100 o6meHMBaeTca MHopmaumen ¢
Hydro Multi-E 4yepes nHdpakpacHbin nopTt

0. OBLWME OAHHbIE

Switch off R100 11.1.1 [Pa& Touea 0.0

Hudra Mul

=E | i
0.0EWHE J AHHEE

Delete all changes

Puc. 26 O630p meH0

Bo Bpemsi pexuma cBs3u nynet R100 gomkeH 6biTe HanpasneH
Ha naHenb ynpasneHus.

B pexume cBsasu nynet R100 ¢ Hydro Multi-E nngunkatop
KpacHoro ugeTa byaeT muraTte 6onee 4acTo.

MHavkaumsa gucnnes coCToMT U3 YeTbipex napannenbHbIX
MHOTFOOKOHHBIX MEHI0, CMOTpUTE puC. 26:

0. OBWME OAHHBIE (cmoTpu pykoBOACTBO MO 06CMyXMBaHUIO
nyneta R100).

1. BKCMNYATALINA.

2. COCTOAHME.

3. YCTAHOBKA.

Homep, NnpocTaBneHHbIN Y KaXXA0ro OTAENbHOro OKHa MEHI0 Ha
puc. 26 ykasbiBaeT pa3aers, B KOTOPOM onucaHa faHHas
VHAOVKaUWUS MEHH0.

3. YCTAHOBKA

KonTeonner o
LHl

2. COCTOAHME

PeaneH. pas 7.
3.0bar

11.3.1

= O

Fene curu
AHTHE. B T4 H

Yacoe padoTel

a1
o2

Mo.3
&
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11.1 Mento BKCNNYATALUA

Ecnu yctaHoBneHa cBsisb mexay nynstom R100 n Hydro Multi-E,

B OKHE 3TOro MeHK nodaenAeTCcAa nepsad MHOUKaUUA.

11.1.1 YcTaHOBKa 3a4aHHOrO 3Ha4YeHus

Fad Touea 1004 2
Hudro Multi-E

F HaGop 3apaHHbIX 3HAYeHUi
*  Tekywee 3Ha4yeHue
B 3TOM OKHE MEHI0 3ajaHHOE 3HaYeHne yxKe YCTaHOBMEHO.

Mpv HOpManbHOM pexume aKCnnyaTauuv AuanasoH
YCTaHOBOYHbIX 3HAYEHWI COBMaLaEeT C M3MEPUTENbHbLIM
AManasoHoM JaTt4yuka.

MmeeTcsi BO3MOXHOCTb YCTAHOBUTbL OAMH U3 CreayoLwmx
pexnmMmoB aKcnnyaTtaunu:

« Cmon,
*  Makc. (MaKc. xapaKkTepucTumka).

11.1.2 YcTaHOBKa peXxuma akcnnyatauum

Pexim padoTel

BbiGepute 0AMH 13 crieayoWwmnx peXnMoB aKCnnyaTaumum:

* Cmon (ocTaHoB);

* Hopm. (HopManbHbI pexum akcnnyatauuu);

* Makc. (MaKkc. xapakTepucTuka).

PexuMbl aKkcnnyaTaumm MoXHO BbIGUpPaTh, HE MEHSIS YCTaHOBKY
3aaHHOrO 3HaYeHUs!.

11.1.3 UHAMKaLMA HencnpaBHOCTEN

Ecnu Bo3Hukna HeucnpaBHocTb Hydro Multi-E, B gaHHOM okHe
MEHI0 NMOSIBUTCSA COOTBETCTBYOLLAA MHOUKALUS.

Bo3MOXHbIE MPUYMHBI:

* Bbicokasi memn-pa 3nekmpoodsue.;
» [ladeHue HanpsikeHUsI;

»  CKayoK HanpsiKkeHusi;

*  CruwkoMm MHO20 repe3arnycKkos;

» bonbwas Hazpyska;

» CueHan 0amyuka 3a npedenamu OOnMycm. 3Ha4YeH.
(Tonbko aonsa curHana 4-20 mA);

¢  BHeWwHHss owubKa;

* Cyxol x00 (TonbKo Npy HaNMM4YUM aBapuMHOrO pexunma);

*  [pyaue owubku.

B 3TOM OKHE MEHI0 MOXHO BbINOMHATL COPOC (KBUTUPOBAHUE)

aBapuHOro curHana, ecrnv NpuYnHa HemcnpPaBHOCTb yCTpaHeHa.
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11.1.4 XXypHan peructpauum aBapumHbIX CUTHanoB

Ecnu B okHe MHAMLMpPOBaNnCcb HEUCNPaBHOCTU, TO NSATb
nocrnegHuX aBapuHbIX CUTHaNoOB 3aMNMCbIBAOTCA B XXypHan
perucTpauuy aBapuitHbIx curHanos. NocneaHss HemcnpaBHOCTb
6ynet unamumpoBatbes B "Aapusa 1".

Ha npumepe nokasaHa nHgmkauunsa HemcnpasHocTu "lNageHne
HanpspkeHus”, Kog HeMCNpPaBHOCTY U BpeMS B MUHyTax, B
TeueHme kotoporo Hydro Multi-E octaBancsi nogknio4eHHbIM K
CeTU nocre BO3HWKHOBEHUS! yKa3aHHON HEUCNPABHOCTMU.

11.2 MeHto COCTOAHUE

B aTOM MeHIo Ha akpaH Aucnnes BbIBOASTCSH UCKMIOYUTENBHO
WHAMKaLUWN COCTOSHUS.

BbINONHUTL kakne-nnbo nsMeHeHns NN BBOZA 3HaYEHWI 30ecb
HEBO3MOXHO. BbiBeAeHHbIe Ha MHAMKALMIO 3HAYEHNS ABNATCA
TEeMU 3HAYEHUSIMU, KOTOPbIE UCMOb30BaNNCh BO BPeMS
nocnepHero ceaHca csasu mexay Hydro Multi-E n npn6opom
nynsta R100. Ecnu 3HaueHue cocTtosiHMe HEOBXOAMMO U3MEHNUTD,
HY>XHO HanpaBuTb NynsT R100 Ha NynbT ynpaBneHns n HaxaTb
"OK".

Ecnu kakon-nubo napameTp, Hanpumep YyacToTa BpalleHus,
OOMMKEH 3anpallmBaTbCs MOCTOSAHHO, Heobxoaumo Haxatb "OK" n
yAepXuBaTb B Te4eHNe TOro BpemeHu, 4To notpebyercs Ans
KOHTPOMNS AaHHOro napamerpa.

Mopa kaxpgon nHAMKaunen 3HavyeHns ykasblBaeTcsi none [onycka
AaHHoro napameTtpa. [lonycku ykasbisatoTcs B % OT
MaKCMMarnbHOro 3HaYeHUsi NapaMeTpa Kak OpMEeHTUPOBOYHbIE
3HaYeHus.

11.2.1 AHAKKaumMA TeKyLero 3agaHHOro 3Ha4eHus

Donyck: +2%
B 3TOM OKHE MHAWMLMPYETCS Tekyllee 3aaaHHOe 3HayYeHue.
YCcTaHOBUTL 3aaHHOe 3HaYeHUe C NOMOLLbI0 BHELIHEro curHana
HEBO3MOXHO.

11.2.2 UHAKKaumMA pexuma akcnnyarauum

Pexrm eadoTe

B 3TOM OKHe MHOULMPYETCA TEKYLLUIA PEeXUM IKChnyaTaumm
(Cmon, MuH., Hopm. (HopMarnbHbIA pexum paboTsl) unu Makc.).
Nanee, 3gecb Takxe ykasaHo, C MOMOLLbIO Yero BBeAEH AaHHbIN
pexum akcnnyatauuu (R100, Hacoc, lLluHa, BHewH. vnu ¢-yus
ocmaHosa). bonee nogpobHo o dyHkumm "OcTaHoB" cMOTpUTE B
pasgene 11.3.5 Beod ¢byHkyuu ocmaHosa.



11.2.3 UHAKKaLMA TeKyLlero 3Ha4eHus

PeaneHele AaHHEE

B 3TOM OKkHe BygeT nHAMUMPOBATLCS TEKyLLee 3HavyeHune,
3aMepeHHOe MOAKMYEHHbIM SaTYMKOM.

Ecnu k Hydro Multi-E He nogkntoveHo HUKakoro gaTtyuka, byget
nosBNATLCA MHAUKaumna "-".

11.2.4 UHanKauma TeKyLiero 3Ha4eHMsa MOLLHOCTU Ha Bbixoae
B %

Huyzno osopoToE

Honyck: 5%
Mo MHAVKaUMKN B 3TOM OKHE MOXHO ONpeaennTb Tekyllee
3Ha4YeHne BbIXOAHOW MOLLHOCTM BCex paboTaoLwmux HacoCoB.
Hanpumep:
300% cooTBeTcTBYET 3 Hacocam, paboTaloWwmM ¢ MakcumarnbHowm
4acTOTOM BpaLLEeHUs.

150% cooTBeTCTBYET 2 HacocaM, paboTatoLmMM C HacTOTow
BpalleHusi, coctaenstowen 75% oT makcumarnbHOW.

80% cooTtBeTcTBYET 1 Hacocy, paboTatowemMy ¢ YacToTomn
BpalleHus, coctaenstowen 80% oT makcumarnbHOW.

11.2.5 MHaukKauma nogBoAMMOMN M NOTPEONAEMON MOLLHOCTHU

B mown.

MNoTe. mowH.

Honyck: +10%
B aTOM OKHe nHANUMpYeTCA Tekyllee 3HayeHne NoaBOAVMOW U3
anekTpoceTtn Kk Hydro Multi-E mowHocTu.
MowHocTb ykasbiBaeTcs B BaTTax (BT).

Mo nHAMKauMM B 3TOM e OKHE MOXHO OMpefenuTb Tekyllee
3HaveHune notpebnsaemon Hydro Multi-E mowHocTn. 3HayeHne
noTpebnsemor MOLHOCTH - 3TO CyMMapHoOe 3HavyeHve,
paccynMTbiBaeMOe C MOMEHTa Havana aKcnnyarauuv Mogyns
Hydro Multi-E, n oHo He moxeT cOpacbiBaTbCs B HOIMb.

lMpu 3aMeHe Hacoca cyMMapHoe 3HayeHue notpebnsiemon
MOLLHOCTY ByaeT coxpaHsATbea B 3Y cMCTEMbI yNpaBneHus.

11.2.6 UHAMKaLMA MOTO-4acoB 3Kcnnyatauumn

Hacoe rasoTel
o1
MNo.2
Mo.3

Honyck: 2%
B aTOM OKHe MHANUMPYETCA YMCO MOTO-4acoB 3KCMyaTaumm
Kaxporo n3 HacocoB. 3Ha4yeHne MOTO-4acoB AKCNIyaTauun - aTo
CyMMapHOe 3Ha4eHune 1 OHO He MOXeT copackiBaTbCs B HOMb.

Mpu 3ameHe Hacoca, cHeTYMK MOTO-4acoB 06HyJ'IF|eTCF|.

11.3 MeHo YCTAHOBKA
11.3.1 BbiGop perynsaTtopa

KaHTeonnes

B aTOM MeHi0 MOryT yctaHaBnuBaTbCa napameTpbl
koappumumneHTa ycunenus (Kp) u BpemeHn nirerpuposanus (T;)
BCTPOEHHOro NponopLUmnoHanbHo-uHTerpansHoro (M-)
perynsaTopa, ecnu 3aBOACKNE YCTaHOBKW He ABNSATCH
ONTUMarnbHbIMU ANS AaHHBIX YCNOBUI 3KCMnyaTauum:

*  KoadbpuumeHt yeunenus (Kp) yctaHasnusaeTcs B npeaenax
AunanasoHa o1 0,7 go 20.

* Bpewms nHTerpuposaHus (T;) ycTaHaBnmMBaeTca B npegenax
aunanasoHa ot 0,71 no 3600 cekyHd. Mpwn Bbibope 3600 cekyHO
perynatop HaumMHaeT paboTaTb Kak NPONopLMOHanbHbIN
perynsarop.

11.3.2 BbiGop pene curHanvMsaumm HEMCNPaBHOCTH,
HOPMarnbHOro pexuma unu roToBHOCTU K
aKcnnyaTtauum

Pene chrH

AHETHE. E TEH.

34ecb MOXHO yKa3sblBaTb, ANs Kakux uenewn byaer
MCMonb30BaTbCs perie CurHanusaumu:

*  Ouwubka (curHamn HencrnpaBHOCTH);

e Pabomsi (paboyas curHanusaums);

* [omos (curHanusaumsi FOTOBHOCTM K KCMnyatauum).
CwmotpuTe pasgen 14. Ceemoduodbi cucmembl c8emoegol
UHOUKayuu u pere cucmemMs! cugHanusayuu.

11.3.3 BnoknMpoBkKa knaBuaTypbl Hacoca

K.HOMHK Hacooa

LH

Kronkn @ u @ nynbra ynpasneHus MoryT 6biThb:
* AKmusH;
¢ He akmueH.

11.3.4 BBoa HOMepa Hacoca

Koan-go

TRAHOEFA

Hydro Multi-E moxHo npucsausatb Homep oT 1 fo 64.
B cnyyae nepepaun curHanos yepes LUNHY cBs3n Homep
OOMKeH npucBanBaTbca kaxgomy Hydro Multi-E.
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11.3.5 Beop ¢yHKLMM ocTaHOBa

HasHauveHune aTon yHKUMK - octaHoska Hydro Multi-E npu oyeHb
HU3KUX 3HAYEeHNSIX pacxofa BO n3bexaHnn HeHy>KHOro
noTpebneHnsi MOLWHOCTMK.

PaboTaet ata yHKLMSA NUWb B TOM Ccriyyae, ecnv B
aKCnNyaTauum HaxoanTCsH OAMH Hacoc.

PyHKUMA OCTaHOBa MOXET OblITb:
« AKmueH;
e He akmugH.

OnpegeneHns pexvmMa akcnnyarauum ¢ HU3KUM pacxofom
OCYLLECTBNSAETCH NPy MOMOLLM BCTPOEHHOTO "AeTeKTopa HU3KOro
pacxoga".

Hydro Multi-E 6ygeT perynsipHo npoBepsiTb pacxog nytem
KpaTKOBPEMEHHOIO CHUXEHMWS YacToThl BpalleHust Hacoca,
KOHTpONuMpys npu aTom obpasom nsmeHeHne aasnexus. Ecnm
AaBreHne He MEeHSIETCS NN MEeHSIETCS OYeHb HE3HaYMTErNbHO,
Hacoc OyaeT permcTpupoBaTth HU3KUIA Pacxod.

Ecnu Hydro Multi-E obHapyxuBaeT H13kuiA pacxof, YacTtoTa
BpallieHns byaeT noBbilWaTbCa A0 Tex nop, noka He byaet
AOCTUTHYTO AaBneHne OCTaHoBa (Tekyllee 3afaHHoe 3HayYeHune +
0,5 x AH) n Hydro Multi-E He oTkntoumTcs. Korga naenexune
ynajeT [0 3Ha4YeHus AaBneHus nycka (Tekyliee 3agaHHoe
3HadveHue - 0,5 x AH), Hydro Multi-E 6yaeT BHOBb 3anyckaTbCs.

AH noka3sblBaeT pasHuLy Mexay 3HaYeHUsIMU [aBrneHust nycka u
OoCTaHoBa, puc. 27.

"

3HaueHne
AaBrieHus
cpabartbiBaHusa
oTKIoYeHne

AH

3HayeHue -
AaBreHus
cpabaTtbiBaHusa
BKIIlOYEHNE

TMO0O 7744 1896

Puc. 27 PasHuua mexagy 3HauyeHusaMu AaBreHus
cpabaTtbiBaHMSA Ha BKMOYEHWE U OTKITIOYEHME Hacoca
(AH)

3aBopackas yctaHoBka AH coctaensieT 10% oT TekyLiero
3a4aHHOro 3Ha4YeHuA.

Bo3MOXHbIN AnanasoH yCTaHOBOYHbIX 3HayeHuin AH - ot 5% fo
30% TekyLiero 3afaHHOro 3Ha4yeHus.

dDyHKLMA OCTaHOBa TpebyeT HanMunsa HanopHoro rugpobaka, B
KOTOpPOM AOSKeH OblTb co3faH nognop, coctasnstowmnin 70%
TeKyLLero 3agaHHoro 3Ha4eHus.

11.3.6 YcTaHOBKa napamMeTpoB gaTymka

TN aaTHKEa

YcmaHoeku damyuka omHOCSIMCcSI MOJIbKO K
Ka3aHue
HOpMaJsIbHOMY pexumy aKcrsyamayuu.
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BBegute oauH 13 cnegylowmux napameTpoB:
* BbIXOAHOW curHan gatymka (0-10 B, 0-20 MA vnu 4-20 MA),

* eAuHuUy namepeHus ans gatyuka (bar, mbar, m, kPa, psi, ft,
m3/h, m3/s, I/s, gpm, °C, °F unu %) (6ap, mb6ap, m, klla, pyHm/
drotim2, pym, m3/y, m3/c, n/c, eannon/mun, °C, °F unu %) n

e [OManasoH U3MepeHuin AaTymka.

12. Bxopg undpoBoro curHana
Hydro Multi-E ocHaleH Bxogom ans BHeLwwHero umgpoBoro
CUrHana HemcnpaBHOCTH.

MpeaBapuTenbHO 3TO BXOA, yCTaHoBNneH ana pa6OTbI C BHeLWWHUM
LI,I/ICprBbIM CUrHanioM HencnpaBHOCTU N HAXoOUTCA B pa60HeM
COCTOAHUU, KOrga KOHTAKTbl 3aMKHYTbI.

dyHKUMOHaNbHaA AgnarpaMmma: Bxoa undpoBon yHKLMK:

LncdpoBasa dyHKLUA
(koHTaKTBbI 1 1 9)

|_7 H
HopmanbHbIN pexum
E akcnnyarauuu
L——Q
H
BHewHun curHan
10s HeMcnpaBHOCTHU
Q

Ecnu Bxop undpoBoro curHana HaxoauTcst B paboyem cocTosHum
6onee 10 cekyHa, Hydro Multi-E 6yneTt octaHoBReH no npuynHe
"BHeLUHeW HencnpaBHoOCTU".

Bxopg umcpoBoro curHana ncnonb3yetcs Ans 3awuTbl OT paboThbl
BCYXYI0.

13. CurHanusauus yepes WMHY CBA3U

Ona Hydro Multi-E nmeeTtcsi BO3MOXHOCTb OCYLLECTBNATh
BHELUHUI 0O6MeH AaHHbIMM Yepes BXOh, NocrenoBaTefibHOro
nHTepdenca RS-485. [ina cBsi3anm MCNonb3yeTcs NPOTOKON
Grundfos obmeHa gaHHbIMKU ANs wWnHbl cBa3n GENIbus,
No3BONSALWUIA NOAKMYATLCSA K CUCTEME ynpaBneHus
BHYTPUAOMOBBLIMY KOMMYHUKALMSIMWU UMW K APYTMM BHELLIHUM
yCTpOMCTBaM ynpaBneHusl.

C nomolLLbo CUrHana LWxHbI CBA3M MOXHO OCYLLECTBSITh
ONCTaHUMOHHOE yrpaBrneHne Takumm aKcnnyaTauMoHHbIMU
napametpamu Hydro Multi-E, kak 3agaHHOe 3HavyeHue, pexum
akcnnyaTtauuu u 1.n. OgHoBpemeHHo ot Hydro Multi-E moxeTt
nepenaBaTbCsi MHGOPMALINSA O COCTOSIHUM TakUX BaXKHEMLINX
OaHHbIX, KaK TeKyLLero 3Ha4yeHusl perynupyemMoro napamMmerpa,
noABOAMMON MOLHOCTU, MHOMKAUUN aBapUHbIX CUTHANoB U T.M.
3a 6onee nogpoGHo nHpopMaLmel Bbl MoxeTe o6GpaTuThbCs
HenocpeacTBeHHO Ha upmy Grundfos.

Ecnu ucnosib3yemcsi cueHasz WuHbl cesA3u, mo

KoJsiu4ecmeo 803MOXXHbIX yCMaHOBOK C

nomouwibro nynbma R100 6ydem cokpauwjeHo.

Ecnu Hydro Multi-E gomxeH 6bITb NOAKNIOYEH K CUCTEME
ynpaBneHus BHyTPUAOMOBBIMU KOMMYHUKaLUSIMU, TO 0OMeH
OaHHbIMU C 3TOW CUCTEMON AOIMKEH OCYLLEeCTBNATbLCA Yepes
nHtepgerc G10-LON dupmbl Grundfos unum ceasHbIn npoueccop
G100.



14. CBeTtoanoabl cUCTEMbl CBETOBOM MHAUKALUKN

n pene cuctemMmbl CUrHanun3auummn

Ycnosus akcnnyatauun Hydro Multi-E Bu3yanusupytorcs ¢

NOMOLLbIO CBETOANOA0B 3€NE€HOro N KpaCHOro uBeTta CUCTEMbI

CBETOBOW MHAMKALMM Ha NaHenu ynpasneHuda, cM. puc. 28.

3eneHsbi KpacHsbin

3eneHsbii
KpacHblii

Puc. 28 CseToBble MHAMKATOPLI HA NAHENAX ynpaBneHus
OLHO- N TpexdasHbIX HACOCOB

TMOO 7600 0304 / TM02 8513 0304

Hydro Multi-E ocHalleH BbIxogoM curHana, nogasaemMoro yepes
BCTPOEHHOE pene n cBobogHOro oT noteHuMana.

Bbixoa curHana c nomolubto R100 MoxeT HacTpauBaTbcs Ans
WHAVKaUUWU HEUCTIPABHOCTU, paboyero pexunma unm roToBHOCTU K
akcnnyaTaumm, cmoTpuTe pasgen 11.3.2 Beibop pene
cuzHanu3ayuu HeucrnpasHoCcmu, HopMabHO20 pexuma usnau
20mosHOCMU K 3KCrslyamayuu.

B npuBegeHHoM Hxe Tabnuue npeacTtaBneHbl PYHKLUUN OBYX
CBETOAMNOA0B CUCTEMbI CBETOBON MHAUKaLWN U pene
curHanusauum:

CseToauoabl Pene cuctembl curHanusauum pa6ortaeTt B
VMHAVKauumu pexume:
OnucaHue
Co6on Pa6oTta FoTOBHOCTU K
. . C6osn Pa6otbl
(KpacHbIil)  (3eneHblit) pabote
Bbikn Bbikn | rr ’/r OTKMIOYEHO 3NeKTponuTaHue.
C NONC C NONC C NONC
] ] ]
loput .
Bbikn Hydro Multi-E HaxoguTcs B akcnnyartauuu.
NOCTOSIHHO
C NONC C NONC C NONC
] ] Ha Hydro Multi-E ¢ nynsta R100, naHenu ynpasneHus unm
Bbikn Muraet | | h yepes wuHy ceA3n GENIbus 6bina nogaHa komaHaa Ha
OTKIIOYEHMe.
C NONC C NONC C NONC
Hydro Multi-E 6b1n ocTaHoBneH B pe3ynbsrate cbos u 6yaet
NblTaTbCs BHOBb 3aMyCTUTLCS.
FopuT ] B Tom cny4ae, korga "CurHan gatyvka 3a npegenamu
HOCTEHHHO Bbikn | | ponyct. 3HayeH.", Hydro Multi-E 6ynet octaHaBnuBatbes, a
MHOMKaLUIO HEUCNPABHOCTM Henb3sl byaeT cbpocutb Ao Tex
C NONC C NONC C NONC
nop, Noka curHan gatynka cCHoBa He OKaXeTcsi B npegenax
[OonycTMMOro AnanasoHa.
FopuT FopuT ] ] CraHuwms Hydro Multi-E Bce elue paboTaeT, HO oaunH unu
P P h | OBa Hacoca HeucnpaHbl. Owunbka 6ynet copolieHa
NOCTOSIHHO MOCTOSIHHO
aBTOMaTMYeCckn, Korga olwmnbka NCHE3HET.
C NONC C NONC C NONC
FopuT ] Ha Hydro Multi-E ¢ nynsta R100, naHenu ynpasneHusa unum
HOCTEQHHO Muraet | | yepes wuHy ceasn GENIbus 6bina nogaHa komaHaa Ha
OTKMOYEHUE, HO OAMH UMK ABa Hacoca HEUCMPaBHbI.
C NONC C NONC C NONC

C6poc MHAUKaLMn ownGKn

WHaukaums ownbku (kpacHas namnoyka) 6yaeTt aBToMaTnyeckm

cbpolueHa, kak Tonbko owwnbka byaer ycTpaHeHa.

15. UcnbiTaHne nsonsaunMm Ha npodon

UcnbimaHue uzonayuu Ha npoboli
obopydoeaHusi ¢ Hacocamu CRE npoeodumsb

3arnpeweHo, MNoCKoJIbKy 3mo Moxxem ebleecmu u3

cmposi Haxodsiwyrocsi 8 o6opydosaHuu
3J/1eKMPOHUKY.
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16. Yxon n TexHu4eckoe obcnyxxuBaHue

leped Ha4Yanom npoeedeHusi pabom o
mexHu4yeckomy ob6cnyxueaHuro Hydro Multi-E
o6s13amesiIbHO OMKJIl04UMmMe €20 om
aslekmpocemu Kak MUHUMYM 3a 5 MUHym 00
Havana pabom u npumume Mepsbl Mo
npedomepaweHuU0 cly4aliHO20 8KJII0YEHUS
obopydoeaHusi.

16.1 Hacocbl

[MoAWmnNHMKM 1 YNNOTHEHNS Bana HacocoB He TpebytoT
TEXHUYECKOro obCnyxmBaHus.

Ecnu Bo3HnkaeT He0o6xoAMMOCTb CNNTbL U3 Hacoca
nepekayvBaemyto XnaKoCcTb Npu ANUTENbHOM nepuoge nNpocTos,
HeobXOAMMO CHATb OAMH U3 KOXYXOB My Thl, 4TOObI pa3bpbi3ratb
HeCKOmnbKO Karnenb CUITMKOHOBOrO Macna Ha NoBepXHOCTH Bana
MeXay ronoBHON YacTbio Hacoca 1 MydTon - 3TO 3aWnUTUT
NMOBEPXHOCTU YNMOTHEHUSA Bana oT CIUMaHus.

16.2 dnekTpoaBUuraTenu

[na o6ecneyeHns Haanexallero oxnaxaeHns aneKkTpoasuraTens
W aneKTpoHHoro 6rnoka, pebpa 1 BEHTUNSATOP CUCTEMBI
OXNaXAEeHUs ANeKTPoABUraTens AOMKHbI MePUOANYECKM
o4MLLATLCS OT rPsA3n.

16.2.1 NMopWwWMNHUKN IneKTpoaBUraTens

OnekTpogsurateny MoLHOCTbIO A0 7,5 kBT BknioumTensHo He
TpebytoT TEXHUYECKOro 06CNyXMBaHUS.

B cnyyae ce3oHHoW akcnnyatauuu (anekTpoasuratenb
npocTtanBaeT 6onee 6 mecsLeB B roqy) pekoMeHayeTCcs 3aMeHATb
CcMasKy NOALUMHMKOB anekTpoasuratens, korga Hydro Multi-E
OTKNIOYeHa.

16.3 MNaHenb ynpaBneHNUA 1 610K NpeaoxpaHuTenen

MaHenb ynpaBneHus n 6nok npegoxpaHutenen He TpebytoT
TexHuyeckoro obcnyxmBaHns. OHW JOMKHbI COAepXaTbCs B
CYyXOM MecCTe, B YNCTOM COCTOSHUMN.

17. OTKNOYeHne

[nsa Toro, 4tTobbl BbIKNOYNTL cTaHumMo Hydro Multi-E, oTkntounte
OCHOBHOW CeTeBOW BblkMYaTenb B 6rioke npegoxpaHuTenen unm
Ha naHenu ynpaBneHus:.

Bbi800bI Hanpomue OCHOBHO20 cemeso20
8bIK/Iro4amersisi ocmaromcsi nood Hanpsi>xeHuem.

Kaxabln Hacoc B OTAENbHOCTU OTKMOYaeTcs NocpeacTBOM
COOTBECTBYHOLLEIO eMy BbIKNo4aTensi.

17.1 3awmTa ot 3amep3aHus

Ecnun Hacoc He ByaeT akcnnyaTnpoBaTbCs B 3UMHWUIA Nepuog,
Heo6XOAMMO CMUTb U3 HETO NepekavymBaeMyto XUAKOCTb, YTOObI
n3bexaTtb NOBpEeXAeHU B pedynbrate 4eNCTBUSA OTpULATENbHOM
TemnepaTtypbl.

[nsa cnvBa n3 Hacoca nepekaynBaeMon XXMAKOCTM Heobxoanmo
OTMYCTUTb BUHT BEHTUMSILUMOHHOTO OTBEPCTUS B FOMOBHOMN YacTu
Hacoca 1 BbIBEPHYTb pe3bb0oBy NPOGKY CIIMBHOIO OTBEPCTUS B
€ro OCHOBaHUW.

He 3ataruBaTb BUHT BEHTUNSALMOHHOIO OTBEPCTUS U HE
BBEPTbIBATb Pe3b6OBY0 NPOGKY CIMBHOIO OTBEPCTMS BNNOTb A0
crnepytoLLero BBoga Hacoca B aKcnnyaTaumio.

17.2 CepBUCHbIE KOMNNEKTbI

CepBucHble KOMNNEKTbl Ans HacocoB Hydro Multi-E cmoTpuTe B
Internet no agpecy www.grundfos.com/ru (WebCAPS) unu
WinCAPS.
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18. Tabnuua obHapyXeHUA U yCTPaHeHUs HeMcnpaBHOCTEN

Hu e koem cnyyae He 8bINOMIHSIMb HUKaKUX MoOdKI04eHUll Ha Hacoce, 8 WwKagy ynpaeneHus/6rnoke
npedoxpaHumednel unu KeMMHoU kopobke nob6oezo u3 Hacocoe Hydro Multi-E, ecnu HanpsikeHue numaHusi He 6b110
OMKJII04EeHO KaK MUHUMYM 3a 5 MuHym do 3mozo u He obecreyeHbl yC108Usl, UCK/IOYalou,ue 803MOXHOCMb €20
cs1y4aliHo20 Mo8MOPHO20 BKITIOYEHUS.

HeucnpaBHocTb MpuunHa YcTpaHeHue

1. TMpwn nycke a) Tekyliee 3Ha4YeHne AaBnNeHUs paBHO MopoxpaTk, NoKa He ynafeT AaBneHvne Unm CHU3UTb ero
anekTpoABuraTens He WNu NpeBbIlaeT yCTaHOBMNEHHOE B HanopHon nuHun Hydro Multi-E, 4to6bl npoBepuTsb,
paboTaer. 3a/laHHOe 3Ha4eHue. 6yaet nu 3anyckatbca Hydro Multi-E.

b) TNepebown c anekTponuTaHvem. MogknounTb anekTponuTaHue.
c) OTkntovaeTcs BbIkNoYaTenb. YcTpaHUTb HENCMPABHOCTL M BKITHOYUTL BbIKMOYaATEb.
d) CpaboTana BCTpoeHHas B Cssasartbces ¢ pupmont Grundfos.

anekTpoasuraTenb 3awuTa.

e) HewncnpaBHocTb BbiknovaTens. 3amMeHnTb aBTOMATUYECKNIA BbIKMoYaTenb.
f) HewucnpaBHOCTb anekTpoaBuratTens. OTpeMOoHTMpOBaTb UMK 3aMeHUTb 3nekTpoaBUraTensb.
g) HewncnpaBHoCTb AaTunka AaBneHus.
- Bblwen n3 cTpos gatyvk AaBneHus. 3ameHnTb AaTunk AaBneHus. [JaTivkv ¢ BbIXOAOM
curHanos 0-20 MA nnu 4-20 MA koHTponupytotcs Hydro
Multi-E.
- Kabenb pasopBaH nnu KopoTko3aMmkHyT. OTpemMOHTMpOBaTb UM 3aMeHUTb Kaberb.
2. Q3nekTpoaBuraTernb a) Pabora Bcyxylo unm oTcyTcTene MposepuTb nogavy Boabl k Hydro Multi-E. Mocne

3anyckaeTcsd, HO cpasy
nocne atoro
OCTaHaBnuBaeTCcA.

He o6ecneunBaetcs
3KcniyaTaunoHHoe
nasneHune.

AaBneHna BacbliBaHUA.

rnoabema AaBneHns BacbiBaHusi 4o Tpebyemoro
3HayeHNs NOBTOPHbIN NYCK Hacoca NPou3onAeT CnycTs
15 cekyHa.

3. Hydro Multi-E octaHoBuncs
1 He MOXeT BO30OHOBUTL
paborty.

HeI/ICnpaBHOCTb AaTyuka gaBrieHna.
Bbiwen n3 CTpOoAa AaTHUK AaBneHud.

Kabenb Pa3OMKHYT U KOPOTKO3aMKHYT.

3amMeHnTb AaTymk AasneHus. [JaTumky ¢ BbIXOAOM
curHanos 0-20 MA nnun 4-20 MA koHTponupytotcst Hydro
Multi-E.

OTpeMOHTMpOBaTb U 3aMeHnTb Kabenb.

HeucnpaBHoCTb 6roka ynpasneHua.

OnekTponutaHve pa3beguMHEHo Ha
Hacoce 1.

HedekTHbIn 6ok ynpaBneHns.

MoaknounTb aNeKkTponuTaHue.

3aMeHnTb KNeMMHYIO KOpobKy Ha Hacoce 1 unu
CBSDKMTECH C Gnuaxanlimm npeactTaBUTeNbCTBOM UK
cepBUCHbIM LeHTpom Grundfos.

4. HecrabunbHas nogava a) Cnuwkom HM3Koe AaBrneHve BacbiBaHus. [1poBepuTb BcacbiBaoLWwmuii Tpy60NpoBoOA U NPUEMHBI
Boabl Hydro Multi-E ceTyaTtbln PUNLTP, ECNN OH eCTb.
(oTHOCMTCS TOMbBKO K O4eHb b) YacTtnyHo 3abuT rpsisbio BcacbiBawwmii  OUnMCTUTbL BCacbiBaloLWmMin Tpy6onpoBoa/HacoChl.
HW3KOMY YPOBHIO TpyGonpoBoa/Hacochl.
noTpeGnenus). c) Hacocbl nogcacbiBaloT BO3ayX. [MpoBepnTb OTCYTCTBUE yTEUYEK BO BCAChIBAKOLLEM
Tpybonposozae.
d) HeucnpaBHOCTb AaTynka QaBreHus. 3amMeHnTb AaTyuK AaBneHus.
5. Hacocbl paboTatoT, HO He a) 3abwuT rpsAsbio BcacbiBaloLWwuii OuuncTuTb BcacbkiBatoLwmin TpybonpoBoa/Hacochl.

noJatT Bofy.

TpybonpoBoa/HacochI.

3abnokMpoBaH B 3aKpbITOM MOMOXEHUN
obpaTHbIN KNanaH.

OuunctuTb 06paTHbIn knanaH. ObpaTHbI KnanaH
AomkeH cBoboAHO nepemeLlaTbes.

PasrepmeTusaunsa BcacbiBaoLwWwero
TpybonpoBoaa.

MpoBepuTb OTCYTCTBUE YyTEYEK BO BCAChIBaOLWEM
Tpybonposozae.

d) [poHnKHOBEHWe BO3ayxa BO YaanuTb BO3AyXx U3 HacocoB. [MpoBepuTb OTCyTCTBUE
BCacbIBalLWMi TpPybonpoBoA/B HACOChl.  yTeYek BO BcachkiBawleM Tpybonposoae.
6. Hydro Multi-E He moxeT a) KabGenb pa3oMKHYT Unn KOPOTKO3aMKHYT OTpeMOHTUPOBaThb UMK 3aMeHUTb Kabenb.
AO0CTUYb YTAaHOBMEHHOIO (wwuHa cesasm GENIbus mexay Hacocom
3HaYeHus. 1 v Hacocamu 2/3).
b) Hacochbl 2 unu 3 He paboTatoT. Moakno4nTL anekTponuTaHue K Hacocy U NPoBEpPUTb
COCTOSiHMe Hacoca.
7. Teuyb 4yepes ynnoTHeHne a) [loBpexaeHve ynnoTHeHWs Bana. 3amMeHnTb yNnoTHeHne Bana.
Bana. b) Ban Hacoca HenpaBuNbHO BbICTaBNeH MoBTOPUTL perynnpoBKy MOMOXeHWs Bana Hacoca no

no BbICOTE.

BbICOTE.
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8. LUWym. a) Kasutauusa B Hacocax.

OuunctuTb BecackiBawLwwmi Tpybonposoa/Hacochl
nNpUeMHbIA ceTyaTbln PUNLTP, ECINN OH eCTb.

b) Hacocbl He BpalatoTcs cBob6oaHO
(conpoTuBneHne TpeHUs) ns-3a
HEeMpaBUIIbHO BbICTABIEHHOIO MO

BbICOTE Bana.

MoBTOPUTL PErynnpoBKy MOMOXEHUs Bana Hacoca no
BbICOTE.

Cnepyiite ykasaHuam Ha puc D nnu E, npvBeaeHHbIM B
KOHLie AaHHOW UHCTPYKLNN.

9. OueHb yacToe BKMoYeHMe- a) HenpasBunbHO BbiGpaH nognop B

BbIKITOYEHNE. HanopHoM rM,qpo6aKe.

MpoBepuUTL NogMNOp B HANoOpHOM rmgpobake.

b) PasHuua mexay AaBneHuem ctapTa u

OCTaHOBa CliMWIKOM Mana.

YBenuubTte AnddepeHumnansHoe AaBneHne Ha KaxaoM
perynsitope AaBneHus.

BHumaHue: Takas CUTyauma BO3MOXHa

TOMbKO NPV HanUynun aBapumnHoOro

pexuma.

19. TexHn4yeckue aaHHble Hydro Multi-E
¢ ogHoha3HbIM 3neKTpoaBUraTenem

19.1 HanpsxxeHne nutaHnsa

3 x 400/230 B +10%, 50/60 I'u, N, PE (c 3awmnTHbIM
3asemMneHuem).

Kabenb: 0,5 - 1,5 mm2.

CMOTpM Tabrnuyky ¢ TEXHUHECKUMU AaHHBIMMU.
PexomeHayemble npegoxpaHutTenm

[Ona anekTtpoasuratenen mowHocTtbto ot 0,37 go 1,1 kBT:
makc. 10 A.

MoryT NpMMEHATLCA CTaHAapTHLIE NPeaoXpaHUTenm Kak
GblCTpOAENCTBYIOLWME, TaK U UHEPLIMOHHOTO AeiCTBUS.

19.2 ToK yTe4ku Ha 3eMno

20. TexHnyeckune aaHHble Hydro Multi-E
c TpexdrasHbIM aneKkTpoaBUrarenem

20.1 Hanpsi:keHue nutaHusa

3 x 380-480 B £10%, 50/60 I'u, PE (c 3aWwuTHLIM 3a3eMneHnem).
KaGenb: 6-10 mm2.

CMoTpM Tabnmuky ¢ TEXHUHECKUMU AaHHBIMU.

PeKOMeHAyeM ble npeaoxpaHuTenun

[ns anekTpoasuratenemn mowHoctbio ot 1,5 oo 5,5 kBT:
makc. 16 A.

[nsa anekTpoaBuratenen MowHocTblo 7,5 kBT: makc. 32 A.
MoryT NpMMeHsiTbCsl CTaHAapTHbIE NPEfOXPaHUTENN Kak
HbicTpodencTByOLLNE, TAK U UHEPLUOHHOTO AEeNCTBUS.

20.2 TOK yTe4YKu Ha 3eMI10

MouwHocTb Kon-Bo HacocoB  TOK yTe4yku Ha MowHocTb Kon-Bo HacocoB  TOK yTeuku
anekTpoaBuratens B OycTepHOM 3eMIno aneKkTpoaBuratens B OycTepHOM Ha 3eMI0
[kBT] moayne [mA] [xkBT] mopayne [mA]
2 <7 2 <7
070,37 70 1.1 1,5 po 3,0 (HanpsikeHne
3 <10,5 nuTaHus < 460 B) 3 <105
VaMepeHu1e ToKka yTeuku MPOBEAEHO B COOTBETCTBUN C 1,5 po 3,0 (HanpsbkeHue 2 <10
TpebosaHuaMu espoctaHgapta EN 60 355-1. nutanus > 460 B) 3 <15
<
19.3 Bxoabl/Bbixoabl 4,0p005,5 2 10
3 <15
LUundposon Bxop > <20
BHewHun 6ecnoteHumanbHbii nepekntoyatens BKI-BbIKI. 5,5, 1450 06/MuH
HanpsxeHue: 5 B noctosiHHOro Toka. 3 <30
Tok: <5 MA. 2 <20
OkpaHupoBaHHbIV kabenb: 0,5 - 1,5 Mm2. 7.5 3 <30

CurHan gatuuka

» CurHan HanpsxxeHus
MocTosaHHbIN TOK HanpsxeHnem 0-10 B, R; > 50 kQ
(4epe3 BCTPOEHHbI UCTOYHUK HANPSBKEHUSA NUTaHUS).
Oonycku: +0%/—3% npu Makc. curHane HanpskeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 MM2,
Makc. gnuHa kabens: 500 m.

¢ CurHau Toka
MocTosiHHbIN Tok 0-20/4-20 MA, R; = 175 Q.
Donycku: +0%/—3% npu makc. curHane Toka.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 MMmZ.
Makc. gnuHa kabens: 500 m.

* HanpsixeHne nuTaHusa AaT4yMKoB:
+24 B noctosiHHOro toka, makc. 40 mMA.

Bbixoa cuctembl curHanusauum

BecnoteHumanbHbIi KOMMYTUPYIOLLUA KOHTAKT.

Makc. Harpy3ka koHTakTa: 250 B nepemeHHoro Toka B 2 A.
MwuH. Harpy3ka koHTakTa: 5 B noctosiHHOro Toka B 10 MA.
OKpaHupoBaHHbIN kabenb: 0,5 - 2,5 MmZ.

Makc. gnvHa kabens: 500 m.

MoakntoyeHue LWUUHbI cBasn

MpoTokon nepegauyn Grundfos GENIbus, nHtepdeic RS-485.
OKpaHNPOBaHHbIV TPEXXKUIMbHBIN Kabenb:

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

Makc. anvHa kabens: 500 m.
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MN3mepeHune Toka yTe4kn NpoBefaeHO B COOTBETCTBUN C
TpeboBaHuaMM eBpocTaHgapTa EN 60 355-1.

20.3 Bxoabl/Bbixoabl

LUuncpoBon Bxon

BHewHuit 6ecnoTeHumanbHbI nepekntovaTens BKI-BbIKIT.
HanpsixeHne: 5 B noCTOsAHHOrO ToKa.

Tok: <5 MA.

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

CurHan gaTymka

e CurHan HanpsxeHus
MocTosHHbIN TOK HanpsxxeHnem 0-10 B, R; > 50 kQ
(4epes BCTPOEHHbIV UCTOYHMK HANPSHKEHWUS NMUTaHNS).
Donycku: +0%/-3% npu Makc. curHane HanpsKeHns.
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 MmZ.
Makc. gnuHa kabens: 500 m.

* CurHan Toka
MocTosiHHbIM TOK 0-20/4-20 MA, Rj = 175 Q.
Donycku: +0%/-3% npu mMakc. curHane Toka.
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 MmZ.
Makc. gnuHa ka6ensa: 500 m.

* HanpshkeHve nuTaHus 4aT4ynKoB:
+24 B nocTtosiHHOro ToKa, Mmakc. 40 MA.



Bbixoa cuctembl curHanusauum

BecnoTeHunanbHbIN KOMMYTUPYIOLLMIA KOHTAKT.

Makc. Harpy3ka koHTakTa: 250 B nepemeHHoro Toka B 2 A.
MuH. Harpy3ka koHTakTa: 5 B noctosiHHOro Toka B 10 MA.
OkpaHnpoBaHHbIN kabenb: 0,5 - 2,5 Mm2.

Makc. gnunHa kabens: 500 m.

Moakntoyenue WWUHbI cBs3un

MpoTokon nepegayn Grundfos GENIbus, uHtepdenc RS-485.
OKpaHUPOBaHHbIV TPEXXKNUIMbHBIN Kabenb:

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

Makc. gnunHa kabens: 500 m.

21. lpyrve TexHNn4Yeckue AaHHble
EMC (anekTpomarHMTHasi COBMECTUMOCTb)
EN 61 800-3.

XKunble nomelleHuns - HeorpaHMYeHHoOe NCNonb3oBaHue, B
cootBetcTBun ¢ CISPR 11, knacc B, rpynna 1.

MpoMmbILLINEHHbIE MOMELLEHNS - HEOTPaHUYEHHOEe
ncnonb3oBaHue, B cootBetcTBumn ¢ CISPR 11, knacc A, rpynna 1.

[nsa nonyveHusa gpyron uHdpopmaumm obpawantecb B Grundfos.
Knacc 3awuThbi

CtaHpgapTHbii: IP 55 (IEC 34-5).

Knacc usonsauuu

F (IEC 85).

TemnepaTypa oKpyxarwouien cpeabl:

* Paboyas: 0°C go +40°C.

* XpaHeHus/TpaHcnoptuposku: —40°C go +60°C.
OTHOCUTENbHaA BNaXHOCTb

Makc. 95%.

YpoBeHb 3ByKOBOIrO AaBleHuUs:

Hydro Multi-E ¢ ogHoda3HbIMKM anekTpoaBUraTensimm:

KonuuyecTtBo YposeHk
MowHocTb HACOCOB 3BYKOBOIoO
aneKkTpoABM- paBneHus
ratens B YyCTaHOBKe (6]
[xBT]
3
60
010,37 po 1,1
° 63

Hydro Multi-E ¢ Tpexcda3sHbIM anekTpoaBuratenem:

KonunyectBo

MowHocTb YpoBeHb
3neKkTpoaBu- Hacocos 3BYKOBOTO
ratens B ycTaHoBkKe naBneHus
[xBT] 2 3 [6A]
° 66
1,5
) 68
® 67
2,2
) 69
° 67
3,0
° 69
° 71
4,0
) 73
° 71
55
) 73
[ 77
7,5
) 79

22. YTunusaumsa otxogos

[aHHoe u3genue, a Takxke yanbl U AeTany JOMKHbI

YTUNM3NPOBaTLCSt B COOTBETCTBUM C TpebOBaHUAMN 3KONOTUN:

1. Ucnonb3yinTe obLecTBeHHbIE UMK YacTHble cnyxbbl cbopa
Mycopa.

2. Ecnu Takne opraHusaumm nnm ompmMbl OTCYTCTBYIOT,
CBSXKMTECh € bnnxanwmm dunmanom unu CepBUCHbIM
ueHTpom Grundfos (He npumeHumo ans Poccun).

23. NapaHTUn nsrotoBuTens

Ha Bce ycTaHOBKM NpeanpusTne-npon3soanTenb npeaocTaBnseT
rapaHTuio 24 mecsua co gHs npogaxu. Mpu npogaxe nsgenus,
nokynarento Bblgaetcs MapaHTUNHbIN TanoH. Ycnosus
BbINOMHEHMSA rapaHTUIiHbIX 06513aTenbCTB CM. B MapaHTMHOM
TanoHe.

YcnoBusi nogaum peknamaumim:

Peknamaummn nopatotca B CepucHbiin ueHTp Grundfos (appeca
yKasaHbl B rapaHTUAHOM TaroHe), Npy 3ToM Heobxoaumo
NpeaoCcTaBUTb MPaBUIbHO 3aMNOMHEHHbIV MApaHTUIAHBIA TanoH.

24. NMpepnpuaTne N3roToBUTENb

000 "I'pyHadoc UcTpa”

143581, MockoBckas obnacTb,

WcTpuHckun panoH, . Jlewkoso, 4. 188

Mo Bcem Bonpocam Npocum obpawaTbca:
000 "lpyHadoc”

109544, r. Mocksa, yn. WkonbHasa, 39

TenedoH +7 (495) 737 30 00
dakc +7 (495) 737 75 36

COXpaHﬂeTCH npaBo Ha BHECEeHNEe TeXHN4YeCKnx N3MEHEHNN.
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Puc. A

MakcumanbHo gonyctumoe paboyee aaBneHue / ilnanasoH Temnepatyp pa6oueit XuakocTu:

PJE - CLAMP - CA - UNION
DIN - FGJ

Pabouee Ananason Pabouee Ananason
naBneHme TeMnepaTypbl naBnenme TemnepaTypbl
XNAKOCTU XUAKOCTH

CRE 1 16 6ap -20°C - +120°C 25 6ap -20°C — +120°C
CRE 3 16 6ap -20°C - +120°C 25 6ap -20°C - +120°C
CRE 5 16 6ap -20°C — +120°C 25 6ap -20°C — +120°C
CRE 10-1 > CRE 10-16 16 Gap -20°C — +120°C
CRE 10-1 > CRE 10-22 25 Gap -20°C — +120°C
CRE 15-1 > CRE 15-7 10 6ap -20°C — +120°C
CRE 15-1 > CRE 15-10 16 6ap -20°C — +120°C
CRE 15-1 > CRE 15-17 25 6ap -20°C — +120°C
CRE 20-1 > CRE 20-7 10 Gap -20°C — +120°C
CRE 20-1 > CRE 20-10 16 Gap -20°C — +120°C

50 Ny CRE 20-1 > CRE 20-17 25 Gap -20°C — +120°C
CRE 32-1-1 > CRE 32-7 16 6ap -30°C — +120°C
CRE 32-8-2 > CRE 32-12 25 6ap -30°C — +120°C
CRE 32-13-2 > CRE 32-14 40 6ap -30°C — +120°C
CRE 45-1-1 > CRE 45-5 16 Gap -30°C — +120°C
CRE 45-6-2 > CRE 45-9 25 Gap -30°C — +120°C
CRE 45-10-2 > CRE 45-10 40 6ap -30°C — +120°C
CRE 64-1-1 > CRE 64-5 16 Gap -30°C — +120°C
CRE 64-6-2 > CRE-64 7-1 25 6ap -30°C — +120°C
CRE 90-1-1 > CRE 90-4 16 Gap -30°C — +120°C
CRE 90-5-2 > CRE 90-6 25 6ap -30°C — +120°C
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PJE - CLAMP - CA - UNION
DIN - FGJ

Pa6ouee Auanasox Pabouee Avanasoh
J—— TeMmnepaTypbl HaBneHme TemnepaTypbl
XUAKOCTHU XUAKOCTHU

CRE 1 16 Gap -20°C - +120°C 25 6ap —20°C — +120°C
CRE 3 16 Gap -20°C - +120°C 25 6ap -20°C — +120°C
CRE 5 16 6ap -20°C - +120°C 25 6ap -20°C — +120°C
CRE 10-1 > CRE 10-10 16 6ap -20°C - +120°C
CRE 10-1 > CRE 10-17 25 6ap -20°C — +120°C
CRE 15-1 > CRE 15-5 10 6ap —20°C - +120°C
CRE 15-1 > CRE 15-8 16 Gap -20°C - +120°C
CRE 15-1 > CRE 15-12 25 6ap -20°C — +120°C
CRE 20-1 > CRE 20-5 10 Gap -20°C - +120°C

60 My CRE 20-1 > CRE 20-7 16 6ap —20°C - +120°C
CRE 20-8 > CRE 20-10 25 6ap -20°C — +120°C
CRE 32-1-1 > CRE 32-5 16 6ap -30°C — +120°C
CRE 32-6-2 > CRE 32-8 25 6ap -30°C — +120°C
CRE 32-9-2 > CRE 32-10-2 40 6ap -30°C — +120°C
CRE 45-1-1 > CRE 45-4 16 6ap -30°C — +120°C
CRE 45-5-2 > CRE 45-6 25 6ap -30°C — +120°C
CRE 64-1-1 > CRE 64-3 16 6ap -30°C — +120°C
CRE 64-4-2 > CRE-64-4-1 25 6ap -30°C - +120°C
CRE 90-1-1 > CRE 90-3 16 6ap -30°C - +120°C
CRE 90-4-2 25 6ap -30°C - +120°C
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Puc. B

MakcumanbHoe faBneHue nognopa:

50 My 60 My

CRE 1s

CRE 15-2 > CRE 15-36 10 6ap | CRE 1s-2 > CRE 1s-27 10 6ap

CRE 1

CRE 1-2 > CRE 1-36 10 6a0 | CRE 1-2 > CRE 1-25 10 6ap
P | CRE 1-27 15 Gap

CRE 3

CRE 3-2 > CRE 3-29 10 6ap | CRE 3-2 > CRE 3-15 10 6ap

CRE 3-31 > CRE 3-36 156ap | CRE 3-17 > CRE 3-25 15 6ap

CRE 5

CRE 5-2 > CRE 5-16 10 6ap | CRE 5-2 > CRE 5-9 10 6ap

CRE 5-18 > CRE 5-36 15 6ap | CRE 5-10 > CRE 5-24 15 Gap

CRE 10

CRE 10-1 > CRE 10-6 8 6ap | CRE 10-1 > CRE 10-5 8 Gap

CRE 10-7 > CRE 10-22 10 6ap | CRE 10-6 > CRE 10-17 10 6ap

CRE 15

CRE 15-1 > CRE 15-3 86ap | CRE 15-1 > CRE 15-2 8 Gap

CRE 15-4 > CRE 15-17 10 6ap | CRE 15-3 > CRE 15-12 10 6ap

CRE 20

CRE 20-1 > CRE 20-3 86ap | CRE 20-1 8 6ap

CRE 20-4 > CRE 20-17 10 6ap | CRE 20-2 > CRE 20-10 10 Gap

CRE 32

CRE 32-1-1 > CRE 32-4 46ap | CRE 32-1-1 > CRE 32-2 4 Gap

CRE 32-5-2 > CRE 32-10 10 6ap | CRE 32-3-2 > CRE 32-6 10 6ap

CRE 32-11-2 > CRE 32-14 156ap | CRE 32-7-2 > CRE 32-10-2 15 6ap

CRE 45

CRE 45-1-1 > CRE 45-2 46ap | CRE 45-1-1 > CRE 45-1 4 6ap

CRE 45-3-2 > CRE 45-5 10 6ap | CRE 45-2-2 > CRE 45-3 10 Gap

CRE 45-6-2 > CRE 45-13-2 15 6ap | CRE 45-4-2 > CRE 45-7 15 Gap

CRE 64

CRE 64-1-1 > CRE 64-2-2 46ap | CRE 64-1-1 4 Gap

CRE 64-2-1 > CRE 64-4-2 10 6ap | CRE 64-1 > CRE 64-2-1 10 6ap

CRE 64-4-1 > CRE 64-8-1 15 6ap | CRE 64-2 > CRE 64-5-2 15 Gap

CRE 90

CRE 90-1-1 > ORE 90-1 403P | CRE 90-1-1 > CRE 90-2-2 10 6ap

CRE 90-2-2 > CRE 90-3-2 1063P | CoF 00.9.1 5 GRE 9042 15 oo

CRE 90-3 > CRE 90-6 15 Gap P
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Puc. C
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Hydro Multi-E ¢ CRE 10/15/20
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