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CBuaeTenbCTBO O COOTBETCTBUM TpeboBaHUAM

Mbl, pupma Grundfos, co Bcenn OTBETCTBEHHOCTbLIO 3aABNSEM, YTO
nagenusa Hydro Multi-E, kK koTOpbIM 1 OTHOCUTCS AaHHOE CBUAETENbCTBO,
oTBevalT TpeboBaHusIM cneayrolwmnx ykasanum Coseta EC 06
YHUMUKaLUKN 3aKoHoZaTeNbHbIX NpeanncaHnin ctpaH-yneHos EC:

— MawwnHocTpoeHune (98/37/EC).

MpumenasLwmecs ctangaptel: EBpoctangapt EN ISO 12100.

— OnekTpomMarHuTHasi coBMectTumocTb (89/336/E3C).
MpumeHaBwmneca ctaHgaptol: EBpoctangapT EN 61000-6-2 u
EN 61000-6-3.

— OneKkTpuYeckne MallMHbI ANs IKCnnyaTaymm B npegenax
onpegeneHHoro AnanasoHa 3HavyeHun HanpsixkeHus (73/23/ESC) [95].
MpumeHaBwmnecs ctaHgaptol: EBpoctangapT EN 60335-1: 1994 un
EN 60335-2-51: 1997.

CooteeTtcTBYytOT TpeboBaHusm TY 3631-002-59379130-2005 un
ceptudunumpoaHbl B cucteme NOCT P.
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1. YKa3aHusi no TexHukKe 6e3onacHocTH

1.1 O6wme cBepeHus

MacnopTt, PykoBoACTBO MO MOHTaXy W 3KCMfyaTauuu, ganee no
TekcTy - PykoBOACTBO, COOAEPXMUT NPUHLMNNATbHbIE yKasaHus,
KOTOpbIE JOMKHbI BbIMOMHATLCA MPU MOHTaXe, 3KCnnyatauum u
TEXHUYECKoM 06cnyxmBaHun. NoaToMy nepes MOHTaXOM U
BBOZOM B 3KCMyaTauuto oHM 0653aTenbHO A0MmKHbl ObITb
N3y4YeHbl COOTBETCTBYHOLLMM 0OCIYXMBaKOLWMM NEPCOHANoM nnm
notpebutenem. PyKoBoACTBO AOMKHO NOCTOSIHHO HAX0AUTLCS Ha
MecTe akcnnyaTauuu obopyaoBaHus.

Heobxoammo cobntogaTb He Tonbko obwmne TpeboBaHus no
TexHuke 6esonacHoCTW, NpUBeAEHHbIE B pasaene "Yka3aHus

no TexHuke 6e3onacHocTn", HO U cneumanbHble ykasaHus no
TexHuke 6esonacHoCTW, NPUBOAMMbIE B APYTUX pasfenax.

1.2 3HayeHMe CMMBOJIOB U Hagnucen

Yka3aHusi no mexHuke 6e3onacHocmu,
codepxaujuecsi 8 GaHHOM pykoeodcmee rno
o6cnyxueaHur U MOHMaXxy, HeeblNnoJIHeHuUe
KOmMopbIX MOXem rnoese4yb onacHble 051 KU3HU
u 300poebs rdeli nocnedcmeusi, creyuasabHO
ommeyeHbl 06WUM 3HaKOM onacHocmu rno
cmaHOdapmy DIN 4844-W9.

Amom cumeos ebl Halideme psidoM ¢
yKasaHusiMu no mexHuke 6e3zonacHocmu,

HeebINoJIHeHUe KOmopbIX MOXem ebl3eamb
omka3 o6opydoeaHusi, a makxe e20
noepexadeHue.

PsidomM ¢ amum cumeosioM Haxodsimcs
pekomMeHOayuu unu ykaszaHusi, obnezyarouue
KasaHue
pabomy u ob6ecrnequsaroujue HaleXxHyro
akcnnyamayuro obopydoeaHusi.
YkasaHusl, noMelLieHHble HenocpeacTBEHHO Ha obopyaoBaHuK,
Hanpuwvep:
* CTpersika, yKkasbiBawllas HanpaBneHue BpalleHus,
» 0603HayeHne HanopHoro naTpybka ans nogayn
nepekaynBaemMon cpefpbl,

[OSDKHbI cobrntogaTbesi B 06513aTenbHOM NOPSIAKE U COXPaHATLCS
Tak, YToObl MX MOXHO ObINIO NPOYMTaTh B M0G0 MOMEHT.

1.3 KBanudukauma n obyyeHmne obenyxusatrowero
nepcoHana

MepcoHan, BbIMOMHALMIA 3KCnyaTauuto, TexHu4Yeckoe
o6cnynBaHVe 1 KOHTPOSIbHbIE OCMOTPbI, @ TakkKe MOHTaX
060pynoBaHMs JOSHKEH MMETb COOTBETCTBYHOLLYHO BbINOMHAEMOM
paboTe kBanudukaumio. Kpyr Bonpocos, 3a KoTopble nepcoHan
HeceT OTBETCTBEHHOCTb M KOTOPbIE OH AOMKEH KOHTPONUPOBaTh,
a Takke 0bnacTb ero KOMNEeTeHUMM AOMKHbI TOYHO OnpeaensaTLes
notpebutenem.

1.4 OnacHble nocneacTBUsS HecobnAeHNUA YKa3saHUn
no TexHuKe 6e30nacHoOCTU

HecobniogeHune ykasaHuin no TexHuke 6e3onacHoCTN MOXeT
nosneyb 3a cOBON Kak onacHble NOcNeaAcTBUS ANS 300POBbA U
XXM3HM YenoBeka, Tak U co3faTb OMacHOCTb ANA OKpy>KatoLlemn
cpeabl n obopynosaHusi. HecobniogeHue ykazaHuin No TeXHUKe
6e30nacHOCTV MOXET TakKXe NPUBECTM K aHHYNMPOBAHUIO BCEX
rapaHTUNHbIX 0653aTeNbCTB MO BO3MELLEHMIO yllepba.

B yactHocTu, HecobntoaeHne TpeboBaHWI TEXHUKN
6e30nacHOCTV MOXET, Hanpumep, Bbi3BaTb:

* 0TKa3 BaxHeunLwunx yHKUMIn obopyaoBaHus;

* HeAeWCTBEHHOCTb NpeanucaHHbIX MeTO40B TEXHUYECKOTO
06CnyXMBaHUS U PEMOHTA;

* OnacHylo cuTyaLuio Anst 300pOBbS U XU3HM NepcoHana
BCeACTBUE BO3OENCTBUS ANIEKTPUYECKUX UM MEXAHUYECKUX
¢akTopoB.

1.5 BbinonHeHue paboT ¢ cobnogeHMeM TeXHUKU
6e3onacHocTH

Mpw BbINONHEHUN PaBOT AOMKHBI COBMOAaTLCS NPUBELAEHHbIE

B JaHHOM PYKOBOZCTBE MO MOHTAaXy W 3KChnyaTauumn ykasaHus
no TexHuke 6e3onacHOCTy, CyLLeCTBYOLME HaLNOHamnbHbIe
npeanucaHns no TexHuke 6e3onacHocTy, a Takke nobble
BHYTPEHHUWE NpeanucaHns no BbINOSIHEHMIO paboT, akcnnyaTauum
obopyaoBaHus 1 TexHuke 6e3onacHoOCTU, AelcTByOLWME Y
notpebutens.

1.6 Yka3aHuA no TexHUKe 6e3onacHocTn ons
notpe6utens unu o6cnyxuBarLLero nepcoHana

+ 3anpeLleHo 4eMOHTMPOBaTbL MMeoLLMECs 3alnTHbIe
orpaxaeHus NoABMXKHBIX Y3NOB W AeTanewn, ecnu
obopyaoBaH/e HaxoaMTCs B SKCMyaTauum.

*  HeobXoAMMO UCKMOUYNTL BO3MOXHOCTb BO3HUKHOBEHUS!
0MNacHOCTU, CBA3AHHOW C aNeKkTpoaHepruen (6onee nogpobHo
cMoTpu, Hanpumep, npeanucanvs VDE 1 mecTHbIX
3HeprocHabxawLWmx NpeanpusTuii).

1.7 YKa3aHuA No TexHMKe 6e3onacHoOCTU npum
BbINOJIHEHUN TEXHUYECKOro 06CnyXuBaHus,
OCMOTPOB M MOHTaxa

MoTpebutenb gomkeH obecneyunTb BbINONHEHNE BCcex paboT no
TEeXHUYECKOMY 0BCMYyXMBaHUIO, KOHTPOSBHBIM OCMOTPaM 1
MOHTaXy KBanuguunpoBaHHbIMM cneuManuctamu,
[ONYLWEHHbIMW K BbIMOMTHEHUIO 3TUX paboT 1 B 4OCTATOYHON Mepe
03HAKOMIIEHHBbIMY C HUMUN B XOA€ NOAPOOHOro n3yvyeHuns
PYKOBOACTBA MO MOHTaXy W 3KCnnyaTauum.

Bce paboTbl 06513aTeNbHO AOMKHBI MPOBOAUTLCS MPU
BbIKMOYEeHHOM 0b6opygoBaHuun. [lomkeH 6e3ycnoBHO
cobnogaTbCca NOpAAoK A4eCTBUIN NPU OCTaHOBKe 060pyAoBaHUs,
OMNMCaHHbINA B PYKOBOACTBE MO MOHTaXy M 3KCnnyatauuu.

Cpasy e No OKOH4YaHMK paboT AOMKHbI OblTb CHOBa
YCTaHOBIEHbI UMW BKIMHOYEHbl BCE AEMOHTUPOBAHHbIE 3aLLUTHbIE
1 nNpefoxpaHnTenbHble YCTPONCTBA.

1.8 CamocToATenbHOEe NnepeobopyaoBaHue u
M3roToBrieHMe 3anacHbIX y3roB 1 geTtanen

MepeobopyaoBaHue nnn mogmdukaLmio yCTPONCTB paspeLuaeTcs
BbIMOMHATL TOMNBKO MO COrNacoBaHWIO C U3rOTOBUTENEM.
PupMeHHble 3anacHble y3nbl U AeTanu, a Takke paspelleHHble

K MCNONb30BaHUIO (PUPMON-N3roTOBUTENEM KOMMMEKTYoWwmne
npu3BaHbl 06ecnevnTb HaAEXHOCTb 3KCnyaTaumu.

lMpuMeHeHne y3noB n getanen Apyrnx Nnpou3BoanTenen Moxet
BbI3BaTb OTKAa3 N3roTOBUTENS HECTU OTBETCTBEHHOCTb 3a
BO3HUKLUME B pe3ynbrate 3TOoro NocneacTBus.

1.9 HegonycTuMbie pexuMbl 3KCnnyaTauum

OkcnnyaTauMoHHas HageXHOCTb NOCTaBNseMoro 06opyaoBaHus
rapaHTMpyeTcs TOMbKO B Cllyyae NpMMeHEHUs1 B COOTBETCTBUM

C (OYHKLMOHANbHLIM Ha3HaYeHMEM COrMacHoO pasaeny

3. OnucaHue usdenusi. NMpenenbHO 4ONYCTUMbIE 3HAYEHMS,
yKa3aHHble B TEXHUYECKMX XapaKTepUCTuKax, AOMKHbI
obsasatenbHO cobnogaTbcs BO BCeX Cry4vasix.

2. TpaHcnopTUpoBKa

Mpun TpaHCNOPTMPOBAHUM aBTOMOGUIbHbIM, XXENE3HOAOPOXHBIM,
BOZHbIM UV BO3AYLUHBIM TPAHCMNOPTOM U3Aene AOMKHO GbiTb
HaZleXKHO 3aKpensieHo Ha TPaHCMOPTHLIX CPEACTBaX C Lenbio
npenoTBpaLLEHNS CaMONPOU3BONbHbLIX NEPEMELLEHWIA.

YCnoBusi XpaHeH st YyCTaHOBOK JOMXHbI COOTBETCTBOBATb rpynmne
"C" TOCT 15150.



3. OnucaHune nsgenus

3.1 O6wue cBeneHus

Hydro Multi-E cdompmbl Grundfos npegHa3HayeH 4ns NoBblWEHUS
AaBreHns YUCTON BOAbI B MHOrOKBapTUPHbIX AOMax, roCcTUHMLAX,
6onbHUUax, Wwkonax u T.4.

Hydro Multi-E ykomnnekToBaH HECKONbKUMW (ABYMS UNK TpeMs)
Hacocamn mogenu CRE dwmpmbl Grundfos, ocHalweHHbIMU OQHO-
unu TpexdasHelMK anekTpoasuratenamu mogenu MGE, a Ttakxe
BrnokomM npegoxpaHnTenen Unv NaHenblo ynpaBneHns.

Hydro Multi-E

+ TopnepxvBaeT NocTosiHHOE AasnexHve Gnarogaps
NOCTOSIHHOW PErynupoBKe Y4acToTbl Hacoca.

»  KoppekTupyet pabouyto xapakTepuUCTUKy, 3a CHET BKITIOYEHUs/
BbIKITIOYEHWNS ONpeAeneHHoro KonM4yecTsa HacocoB,
napannenbHo yrnpaBnss Hacocamun BO Bpems paboTbl.

* BbinonHseT aBToMaTtu4eckoe nepektoyeHne HacocoB no
npuHunny ®UPO (MNepBbi BKAYKUICS, NEPBbLIA
BbIKIOYMICS).

Hydro Multi-E HacTpavBaeTcs 1 TecTupyeTcs Ha 3aBofe-
narotosutene. Ccbinka Ha KOHTPOSbHbIE MapamMeTpbl €CTb B
pykoBoactee no Hydro Multi-E, noctaBnsiemom Bmecte ¢
YCTaHOBKOW.

3.2 dyHKuUMn

Cwuctema ynpaenenusa Hydro Multi-E numeet cnegytowme
YHKLNN:

* PerynupoBaHve NOCTOAHHOIO AaBneHnst rmapocucTemsl.
*  BblkntoyeHne npu HU3KOM pacxoge.

+ CryneHyatoe perynupoBaHue ¢ NOMOLLbIO HAaCOCOB.

*  Py4HoM pexum akcnnyaTaumm: 0OCTaHOB UMK NYCK BCEX
HacoCOB C MaKCUMarnbHbIMU XapaKTepucTnkamu.

+ Topgaya Ha BXoA UMGPOBOro curHana ot Aatyvka AaBrneHus
UKW pernie KOHTPONS YPOBHS AJs 3almThl OT paboTbl BCYXYHO.

» Pabota B aBapuiiHbIX yCrioBusix, ecnu takas yHkumsa
yCcTaHoBMneHa.

*  KOHTpOmb CUCTEMbI M HACOCOB:
— 3awmTa oT paboTbl BCYXYHO

(vepes Bxop uudposoro curHana),
— 3aluMTa INeKTpoaBUraTens,
— 06MeH JaHHbIMMW Yepes LMHY CBSA3N,

— HEMCnpaBHOCTb AaTyukKa.
*  WMHavkaums Ha gucnnee v yHKUUM CUrHanusaumu:

— CBeTOBasdA curHanusauus pa60t-w|x pexnmos -
3eneHoro upeTa,

— BecnoTeHuUManbHble KOHTaKTbl AN CUrHanuaayum pa6oqero
n aBapI/IVIHOﬁ pexunma, a Takke rotToBHOCTU K SKCnJyaTauuu,

— XenTada cBeToBad MHAUKauua yKka3blBaeT Ha yCTaHOBITEHHOEe
3Ha4yeHue.

* O6meH gaHHbIMK Yepes nynbT R100.
*  OO6meH gaHHbIMK Yepes WuHy ceAsn Grundfos.

» [logknioyeHne K CUCTEMbI YrpaBreHnst BHYTPUAOMOBLIMU
KOMMYHMKauusimu Yyepes nitepgeinc G10-LON pupmbl
Grundfos unu koHTponnep G100.

3.3 Hydro Multi-E

—

Mem6paHHbIf PaspgenutenbH
HanopHbI rnapobak as kamepa
| |
O6paTHbIlit 3anopHas
@ Hacoc > knanaH apmartypa

Rarunk MaHomeTp
AaBneHus

Puc.1 KomnoHeHTbl Hydro Multi-E

TMO02 4280 1902

MaHenb ynpaBneHns COCTOUT U3 CrieayroLmnx 3NeMeHTOB:
¢ [NnaBHbI/ CETEBOW BbIKNtOYaTENb

* ABTOMaTU4eckme npeanoxpaHutenun ans BKMtOYeHns/
BbIKIMOYEHUS He0bX0ANMOro Ymcna HacocoB.

4. YcnoBua akcnnyatauuu

4.1 Onana3oH Temneparyp

TemnepaTtypa OKpyXatoLien cpeabl

TemnepaTypa okpyxKatoLen cpegbl MOXeT konebarbcs B
ananasoHe ot 0°C go +40°C, anekTpoaBuraternb MOXeT paboTatb
B 3TOM Crly4ae Ha MOJIHOW Harpyske.

Ecnu TemnepaTtypa okpyxatowen cpefbl Bbiwe +40°C, nnm

ecnu anekTpoasuratens pabortaet Ha ypoBHe 1000 meTpoB Hag
YPOBHEM MOpPS, MOLLHOCTb aneKkTpoasuratens Hacoca (P2)
AOIMKHa ObITb MOHMXEHA, CM. puc. 2.

Mpu 3TOM [OMXHbI UCMNOMb30BaTbCA HGonee MoLHbIe
aneKTpoABUraTenu.

P2
[%]
100
90
80 ™~
70 S
60
50

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

TMOO 2189 4298

T T T
1000 2250 3500 m

Puc.2 3aBUCUMOCTb BbIXOAHOMW MOLLIHOCTK
anekTpoaBUraTens oT TemnepaTtypbl OKpy>KatoLLemn
cpenbl U BbICOTON HaZ ypOBHEM MOpsi

TemnepaTtypa nepekayMBaemMoun cpeabl
0°C po +70°C.

Temnepamypa nepekayueaemoli cpedbl
Ka3aHue
omHocumcsi moJibKoO K Hacocy.
TeMnepaTypa XxpaHeHUsA/TPaHCMOPTUPOBKYU
—40°C po +60°C.

4.2 OTHOCUTesNbHasA BNaXHOCTb BO3Agyxa

MakcumanbHo 95%.

4.3 MakcumanbHoe paboyee gaBrieHue

MakcumanbHoe paboyee faBneHne Anst HACOCOB CM. B Tabnuue
A, Ha cTp. 27.



4.4 MuHuMmanbHoOe AaBrneHue nognopa
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Puc. 3 I'Iapameprl AnaA BblYUCNEHNUA MUHUMaAlbHOIO
BXOOHOro gaerneHus

MwuHumansHoe gaBneHune nognopa "H" xxmgkocTtu, B MeTpax
HeobXoAMMO ANs yCTPaHEeHMs ONacHOCTU KaBuUTaLMmM B Hacoce,
OHO paccyYuTbIBAETCS Tak:
H =pp x 10,2 = NPSH — Hf — Hy, — Hq
Pb = bapomeTpuyeckoe gaeneHue B 6apax.
(MoxeT 6bITb NPUHATO paBHbIM 1 6ap.)
B 3akpbITbix cuctemax, pb nokasbiBaeT gaBrneHue
cucTembl B 6apax.
NPSH = BbicoTa cTonba )XuakocTu nog BcacbiBaloLwmm
natpybkom, B MeTpax BogsiHOro crtonba.
(nogpobHee o NPSH unTtanite Ha cTp. 26).

H¢ = [oTepwn Ha TpeHue BO BcacbiBawLem Tpybonposoae,
B MeTpax BoasHoro cronba.
Hy = [laBrneHve HacbILEHHOro napa, B MeTpax BOASHOro

ctonba, cm. cTp. 30.
tm = Temneparypa paboyel XMAKOCTH.
Hg = 3anac HagexHoOCTU, COCTaBMSAOWMN KaK MUHUMYM
0,5 meTpa.
B cny4ae nonoxutenbHOro aHavyeHus pac4yeTHoro Hanopa "H",
Hacoc MoxeT paboTaTb Npy Makc. BbicOTe BcacbiBaHus "H" m
BOA. CT.

B cny4ae oTpuuatenbHoro 3HavyeHus pacyetHoro Hanopa "H",
HeobxoaMM MUHUManbHLIN nognop "H" M. Bog. cT. PacyeTHoe
3HayveHue Hanopa "H" 4omkHO noaaepXknBaTbCst HEU3MEHHbIM Ha
NPOTSHKEHUM BCEro BpeMeHu paboTbl Hacoca.

Mpumep:

pp = 1 6ap.

Mapka Hacoca: CRE 15, 50 l'u,.

Pacxon: 15 M3/,

NPSH (co cTp. 26): 1,2 meTpoB BoasiHoro cronba.

H¢ = 3,0 meTpa BogsiHoro ctonba.

TemnepaTypa nepekadnBaemon cpegbl: +60°C.

Hy (co cTtp. 30): 2,1 meTpa BogsiHoro ctonba.

H = pp x 10,2 = NPSH — Hf — H, — Hg [B MeTpax BogsiHoro
ctonbal.

H=1x10,2-1,2-3,0-2,1-0,5= 2,8 MeTpoB BOASIHOIO
ctonba.

OT0 03HaAYaeT, YTO Kaxbl HACOC AOMKEH BCachlBaTh XUAKOCTb C
BbICOTbI 2,8 meTpa.

[aeneHuve B nepecyete Ha Gapbl: 2,8 x 0,0981 = 0,27 6ap.
[asneHne B nepecyete Ha klla: 2,8 x 9,81 = 27,4 kMa.

4.5 MakcumanbHoe faBneHue nognopa

B Tabnuue B Ha cTp. 29 noka3aHo MakcumanbHoe AaBneHune
nognopa. OgHako, B AeNCTBUTENbHOCTY AaBeHne nognopa +
nasnexve npu paboTte HaCOCOB MpU 3aKpbITOM 3aABUXKE Ha
Bbixoge (Npv HyrneBoWn nogaye) He AOMKHO NpeBbIWaTh
MakcumanbHoro paboyero aasnenus, T.e 10 6ap.

Mpu ncnbITaHNM HAaCOCOB ONPECCOBKOW AABIEHNEM 3HaYeHne
AaBneHus B 1,5 pa3 Bbille 3HaYeHWs, NpMBEAEHHOro Ha puc. B,
cTp. 29.

4.6 MuHuManbHbIN pacxon

Bo nsbexanue neperpesa, HaCoC He O0JIKeH NCNOoJSib30BaTbCA
npu pacxone MeHble MUHUMarnbHOro.
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Puc. 4 3aBMCMMOCTb OTHOLLUEHWS MUHMManbHOro pacxoaa K
HOpMarnbHOMY (B MpOLIEHTax), oT TemnepaTtypbl
nepekaynsaemMon cpegbl

Hacoc He domkxeH pabomamb npu Hyneeol
nodave.

4.7 NMyck/octaHoB

Konu4yecmeo eknroveHuli/omkioyeHuli om cemu
HUMaHue
numanusi He A0JKHO npesbiwamsb 4 pa3 8 4ac.
Mpwu nogknioveHnn Hydro Multi-E k ceTn nutaHus, yctaHoBka
HayHeT paboTaTb Yepes 5 cekyHA.

4.8 MemMOpaHHbIN HaNnoOpHbIN rMapobak

YcTaHOBOYHOE 3HaYeHne AaBneHns MembpaHHOro HanopHoOro
rmgpobaka - 0,7 x yctaBka unu 2 6apa.

YcTtaBka 3aBoga marotoButens - 0,5 x MakcMmanbHoe faBneHue,
3a VCKIIOYEeHMEM CryyaeB, OMUCaHHbIX B PyKOBOACTBE MO

Hydro Multi-E.

Ecnun ycTaHOBKM MeHSII0TCA, yCTaHOBOYHOE AaBreHuns
MeMBpaHHOro HanopHoro rnapobaka AOMKHO GbiTb U3MEHEHO
ans obecneyeHust onTUManeHon paboTol.

YcTaHoBOYHOE AaBneHune rmgpobaka paccynTbiBaeTCs Tak:
YcTtaHoBo4Hoe aasneHune = 0,7 X ycTaBka.

YcTaHOBMNEeHHOe AaBreHne JOMKHO ObiTb M3MEPEHO B cUCTEME C
MEHbLUMM AaBMneHneMm.

PekomenayeTcst ucnonb3oBaTb OKWCb a30Ta AN YCTaHOBKM
npeaBapuTEnbLHOroO AaBneHus B rugpobake.



5. MoHTax

Hydro Multi-E domxeH ycmaHaenueamscs 8
coomeemcmeuu ¢ MeCMHbIMU HOPMaMu u
npaeunamu.

5.1 PacnonoxeHue

[nsa obecneyeHns COOTBETCTBYHIOLLETO OXNaXaeHus

aneKkTpoABUraTens v aNEeKTPOHUKN, OOIMKHbI BbIMOMHATHCS

cnegyolime ykasaHus:

» Pacnonarate Hydro Multi-E Takum o6pasom, 4TobbI
obecneynTb COOTBETCTBYHOLLEE OXNaXaeHMe.

+ TemnepaTypa oxnaxgawLero Bo3gyxa He JOJKHa
npesbiwaTb 40°C.

*  Oxnaxgawwunin BEHTUNATOP 3MneKkTpoaBuratens AomkeH
codepxaTbCs B YUCTOTE.

Hydro Multi-E He npegHasHavyeHa ans ycTaHOBKU BHE

nomeLLeHus.

Hydro Multi-E gomkHa 6bITb yCTaHOBMEHa Ha PacCTOSIHUM OAHOTO

MeTpa OT CTEH.

5.2 YcTtaHoBKa

CTpeﬂKI/I Ha Hacoce Nnoka3blBakT HanpasrieHne Te4eHus
XNOKOCTKU Yepes HacocC.

Ounametp Tpy6, nogcoeanHeHHbix K Hydro Multi-E gornxeH 6biTb
COOTBeTCTBYOLEero pasmepa. Bo nsbexaHne pesoHaHca B mecTe
BbIMYCKHOMO M BCACbIBAIOLLEro OTBEPCTUI [OIMKHbI HAXOAUTLCH
KOMMeHcaTopbl, CM. puc. 5.

[MogcoeanHuTe KONnekTopbl K Tpybonposoay.

YcTaHoBUTE 3arnyLKy Ha HENCnonb3yemMble BbiXoabl
KOnnekTopoB. [Ina KONnekTopos ¢ hraHuamu JOMmKeH
MCNOMb30BaTbCA MyXoW dnaHew ¢ YNIoTHEHNEM.

Mepen nyckom cnenyeT NoATSHYTb BCe pe3bboBble COEAUHEHNS
YCTaHOBKW.

Ecnu yctaHoBka cTouT Ha nony n3 6rokos, TO XenaTenbHo
3aKpennTb NEPEXOAHNK KPOHLITERHOM, BO n3bexaHne CunbHoOM
Bnbpauun Tpy6, cM. puc. 5.

YcTaHOBKa AOMKHA CTOATb HAa POBHOM MOJY UM OCHOBaHUM.
Ecnu Kk ycTaHOBKM He NpucoeauHeHbl racutenu Bubpaumm, oHa
[ormkHa ObITb NpYKpyYeHa K nony unu dyHAaMEeHTY.
TpybonpoBog fomkeH 6biTb NPUKPENNEH K CTEHAM 34aHus,
4YTOObI OH HE MOT ABUraTbCH UMK BpaLLaTbCs.

TMOO 7748 1996
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Puc. 5 Tllpumep ycTaHOBKM C UCNOMNb30BaHMEM
KOMMEHCATOPOB U KPOHLUTENHOB

1. KomneHcaTop.
2. KpoHLwTewH.

KomneHcaTopbl, KPOHLUTEWHbI, racuTeny BMbpauuin nokasaHbsl Ha
puc. 5 1 He BXOAAT B CTaHAAPTHYO KomnnekTauuto Hydro Multi-E.

6. MogknioyeHne anekTpoobopyaoBaHUA
Hydro Multi-E ¢ ogHoda3sHbIMU
aneKkTpoABUraTenamu
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Puc. 6 Hydro Multi-E ¢ ogHodasHbIMK anekTpoaBuratensam

Mompe6umens unu nuyo/opzaHu3zayusi,
8bIMNOoJIHArWUe MOHmMaX, Hecym
omeemcmeeHHOCMb 3a NPaeuUIbHOE
NodKoYeHUe 3a3eMIeHUs U 3auumbl 8

coomeemcmeuu ¢ delicmeyouwumu
HayUoOHaJlbHbIMU U MECMHbIMU HOPpMamueHbIMU
doKkymeHmamu. Bce pabombl Q0IKHbI
NpPoeodUMLCs KeanupuyUPO8aHHLIM
anekmpukom.

Hu e koeMm crlyyae He 8bIMOJIHIMb HUKaKUX
nooKIro4YeHUl 8 anekmpowkadghy unu KneMmMHou
Kopobke nto6oz0 u3 Hacocoe Hydro Multi-E, ecnu
HanpsikeHue nuMaHusi He 6b1710 OMKJITHOYEHO KakK
MUHUMYM 3a nsamsb (5) MuHym Ao amoeo.

6.1 CeTeBOM (MNN rMaBHbIN) BbIKNOYaTeNnb

Hydro Multi-E gomxeH nogkntovaTtbcs Yepes BHELHUN
MHOTOMOJOCHBIN CEeTEBOWN BbIKIOYaTeNb, NPU pa3MblkaHne
KOHTaKTOB KOTOPOro BO3AYLLUHbIA 3a30p KaX4oro 13 rnorocoB
JormkeH bbITb He MeHee 3 MM cornacHo ctaHgapTy |IEC 364.

6.2 3awmTa OoT yaapa 3/IeKTPOTOKOM NPU HENPAMOM
KOHTaKTe

Hydro Multi-E domxeH 6bimb 3a3eMsieH u
3awjuujeH om HenpsiMo20 KOHMakma e
coomeemcmeuu ¢ HayuoHabHbLIMU HOpMamu u
npasunamu.
MpoBoga 3alMTHOrO 3a3eMeHns AOMKHbI BCEraa MMeTb KenTo-
3eneHyto (PE) uBeToByl0 MapKMpoBKy.

6.3 JononHuTenbHana 3awWwuTa

Ecnu Hydro Multi-E nogkntoyeH K anekTpoceTu, rae B kKayecTse
OOMOMHUTENBHON 3aLLMTbl MPUMEHSIETCS aBTOMATUYECKUI
BbIKITIOYaTENb TOKA YTEYKM HA 3eMJ1t0, TO 3TOT BbIKMOYaTeNb
[AOIMKEH MMeTb MapKUPOBKY CO criedytowum obo3HayeHnem:

ELCB

lMpu ebi6ope aemomMamu4ecKo20 ebIKrodamesisi

moka ymey4Ku Ha 3eMJ1i0 Heo6xo0umMo
ydumbleamb o6ujee 3Ha4YeHUe MoKa yme4Ku ecex

as1leMeHmoe 3siekmpoo6opydoeaHus.

3HayeHue Toka yTeukn Hydro Multi-E cmoTpute B pasgene
19.2 Tok ymeuku Ha 3eMiiio.

6.4 3awmTa anekTpoaBUrarens

Hydro Multi-E He TpebyeT HMKakol BHeLHe 3awmThbl. Ero
AMNeKTPoABMraTenn OCHaLLeHbl TeNMOBOW 3aLUTON Kak oT
Me[IeHHO HapacTalLen neperpysku, Tak u oT 6roKnpoBKu
(IEC 34-11: TP 211).



6.5 3awmTa oT NnepeHanpsXKeHUA U NnageHus 6.7 Mpoume noaknoYeHUA
Hanps>XXeHUsi B ceTu

Hydro Multi-E ocHalueH 3awwmTon oT nepeHanpsikeHns 1 nageHus r T 3 r T 3
Hanps>KeHUs B CeTU, COOTBETCTBYHOLLEN TpeboBaHUAM cTaHZapTa ‘ ‘ < ‘ ‘ <
EN 61 800-3. 3 EEE 3

LNCC Nﬂ n LN PE LJ @

6.6 HanpsixxeHue nutaHus

3 x400/230 B £10%, 50/60 'y, N, PE (c 3awnTHbIM
3a3eMreHnem).

Ha dmpmeHHon Tabnuuke Hydro Multi-E ykasaHbl HOMUHanNbHble
3HaYeHUS HaMpsXXeHUst MMTaHUSA 1 YacToTbl ToKa. OTU NapameTpbl
[OMXKHbI COOTBETCTBOBATbL NapaMeTpaM 3MeKTPOCeTH, K KOTOpoW
noAKmMoYaeTca ycTaHoBKa.

—
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KoHUpbl NpoBoA0B, BEIBOAMMBIX B LLUKad ynpaBneHus
pacnpegenuTtensHoro yctpornctea Hydro Multi-E, gormxHbl 6biTb
MaKCUMarnbHO KOPOTKUMU. McknoveHne cocTaBnsieT nuilb
NPOBO/, 3aLLUMUTHOrO 3a3eMIeHns, AMMHa KOTOPOro AOMKHA
BbIGMpaTbCS TakoW, YTO ecnu 6bl kabenb crny4yanHo BbipBanu u3
pe3bboBoi kabenbHOW MydThl, TO MOCMEAHMM NPOBOAOM,
KOTOPpEbI Npy 3ToM obopeeTcs, 6bin Obl NPOBOA 3aALLUTHOTO
3a3eMrieHus.

Y: OkpaH (BHeWHsS WnHa)

B: RS-485B (BHelwHss wuHa)
A1: RS-485A (BHYTPEHHSS LWUMHA)
Y: 3kpaH (BHYTPEHHSS WuHa)
B1: RS-485B (BHYTpeHHsis LUNHA)

Makc. napameTpbl BXOAHbIX npe,qoxpaHMTenel?l B Lenn
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Puc. 7 Tlpumep nogknioveHus Hydro Multi-E k cetun ¢ 6:GND (3emns) ‘ g
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3awmTomn
Puc. 8 TllogkntoyeHne kK knemmam Hacoca 1

B ka4ecmee npedocmopoxHocmu, npoeooda, osisi
Kaxxdol epynnbl O0/KHbI omdesnsimbcsi Opy2 om
dpyaa no eceli dnuHe usonsyueul:

1. Bxoabl (UndpoBOKM cUrHan, curHan gatyuka,
knemmsbl 1, 7, 8, 9, wuHa, knemmbl B, Y, An B1,Y, A1).
Bce Bxogpl (rpynna 1) AomxHbl 6bITb OTAENEHb! OT
NPOBOAALLNX YacTel M3oNaLUmnen, a Tak xe AOMKHbI ObiTb
OTAEnNeHbl OT APYINX KOHTYPOB.
Bce npubopbl ynpaBneHusi NUTaloTcs OT HU3KOTO HanpshkeHUs
(protective extra-low voltage (PELV)), 4to rapaHTupyet
3almTy OT yaapa TOKOM.

2. Bbixogbl (curHan pene, knemmbl NC, C, NO).

Bbixoabl (rpynna 2) ndonupoBaHbl OT APYrMX KOHTYPOB.
MoaTtomy, HanpsikeHne nuTaHnst unu PELV moryT 6biTb
noAcoeAnHeHbl K BbixodaM, Kak 1 Tpebyetcs.
3. MopkntouyeHune anekTponutaHus (knemmbl N, PE, L).
HapexHas ranbBaHuyeckas pasBs3ka JoMmKHa oTBeYaTb
TpeboBaHMAM YCUNEHHOW N30MALUN COrnacHo CTaHaapTy
EN 60335.

Ecnu numarowuli kabesnb nospexodeH Mexoy
wkaghoM ynpaesieHUs U HACOCOM, OH GOJDKeH

6bImb 3aMeHeH npouszeodumersieM unu

CepeUCHbLIM UEeHMPOM UNU K8anugpuyuposaHHbIM
nepcoHasioM 8o usbexaHuu HecyacmHbIX
cry4aee.



7. MopgknioyeHne 3anekTpoobopyaoBaHUSA
Hydro Multi-E ¢ TpexdasHbimu
anekTpoABUraTensamm

TMO3 0273 3205

Puc.9 Hydro Multi-E ¢ TpexdpasHbimMu anekTpoasuratensamm

lMompe6umens unu nuyo/op2aHusayusi,
8bINoJIHAr W Ue MOHmMaX, Hecym
omeemcmeeHHOCMb 3a NpasusibHoe
nodksnryeHue 3a3emn?Huﬂ u 3auwjumsi 8
coomeemcmeuu ¢ delicmeyrouuMu MeCMHbLIMU
HopMamueHbIMUu AokyMeHmamu. Bce pabombi

O0JIKHBI MPOB0AUMbCS K8auguyupo8aHHbLIM
3/1IeKMPUKOM.

Hu e koem crniyyae He 8bIMOSIHAMb HUKaKUX
nooKIro4YeHUl 8 afilekmpowkaghy unu KiaeMMHou
Kopobke 106020 u3 Hacocoe Hydro Multi-E, ecnu
HanpsixeHue numaHusi He 6b1710 OMKITFYEHO KakK
MUHUMYM 3a nsimb (5) MuHym 3o amoezo.

7.1 MopgknioveHUe K cetun

Hydro Multi-E gorxeH nogkntovaTbCcs Yepes BHELIHWUIA CETeBOM
BbIKNOYaTENb, KOMMYTUPYIOLWMIA BCE dha3bl MHOroga3Hom
CUCTEMBI, MPY pa3MblKaHWM KOHTAKTOB KOTOPOro BO3A4YLUHbIN
3a30p 4N Kaxgoro 13 norncoB JOMKEH ObiTb HE MeHee 3 MM
cornacHo ctaHgapty IEC 364.

7.2 3awmTa oT yaapa 3/1IeKTPOTOKOM NMpPU HENPAMOM
KOHTaKTe

Hydro Multi-E dosmkxeH 6bimb 3a3eMsieH u uMemsb
3auwjumy om ydapa moKOM npu HenpsiMmom
KOHmMakme 8 coomeemcmeuu ¢ HayUuoHaslbHbIMU
HOpMamu u npasunamu.

MpoBoAa 3aLMTHOrO 3a3eMIeHust AOMKHbI BCerga UMeTb XenTo-
3eneHyto (PE) uBeTOBYIO MapKUpOBKY.

IMockonbKy y anekmpodeuzamersnieli MOUWHOCMbHO
om 4 do 7,5 kBm eesluduHa moka yme4ku
cocmaesnisiem 6onee 3,5 MA, amu

anekmpodeuzamesnu GOJDKHbI UMeMb
cneyuanbHble HadeXHble npoeoda cucmemabl
3awumHo20 3a3emsieHuUs1 60sbWo20
nonepe4YyHo20 CeYeHusl.

3HayeHus Toka yTedkn ans anektpoasuratenevt Hydro Multi-E
ykasaHbl B pasgene 20.2 Tok ymeyKku Ha 3eMJlio.
TpeboBaHusa eBpoctaHgapta EN 50 178 n BS 7671:

Tok yTeuku cBbiwe 3,5 MA:

Hydro Multi-E gomxeH 6bITb ycTaHOBNEH CTALMOHAPHO U

HenoaBmxHo. K Tomy xe Hydro Multi-E gomnxeH 6biTb NOCTOSIHHO

COEMHEH C 3MeKTPOnUTaHneM.

» [lopknioyeHve 3a3eMneHnst 4OMKHO BbINMOMHATHCS
OBY>XUINbHBIM MPOBOAOM.

7.3 lononHuTenbHanA 3awura

Ecnu Hydro Multi-E nogkntoyeH K anekTpoceTu, rae B kKayecTse
OOMOMHUTENBHON 3aLLMTbl MPUMEHSIETCS aBTOMATUYECKUI
BbIKIOYaTENb TOKA YTEYKM Ha 3eMMto, TO Heobxoaumo
YCTaHOBUTb TAakON TUM aBTOMAaTMUYECKOrO BbIKMOYaTeNs, KOTOPbIN:
* [OSDKEH pearnpoBaTb Ha TOKM YTEYKU U BKIOYATLCSA Npu
KpaTKOBPEMEHHOM UMMYIIbCHOM TOKE YTEYKM;

*  [OJIKEH BbIKIHOYATHCS MPU BO3HUKHOBEHUN NEPEMEHHbIX
TOKOB MOBPEXOEHNSA 1 TOKOB MOBPEXOEHNS C COCTaBNsAoLWen
NOCTOSAHHOIO TOKA, T.€. NYMbCUPYIOLUNX N CrAaXeHHbIX
NOCTOSIHHbLIX TOKOB NOBPEXAEHMS.

Onsa Takmx Hydro Multi-E Heo6xoanmo NpuMeHsTb

aBTOMaTMyeckui BblkntodaTens Tuna B.

ABTOMaTUYECKUI BbIKItOMaTENb AOMKEH UMETb MapKUPOBKY CO

cnegyrowmm ob6o3HavYeHneM:

= e

lpu ebibope asmoMamu4ecko20 8bIK/IoHamers

moka ymey4Ku Ha 3ems1to Heo6xodumo
y4yumbieamb obujee 3Ha4eHUE MOKa ymeyKu ecex

anemeHmMoe asiekmpoobopydoeaHusi.

3HaveHune Toka yTeykn Hydro Multi-E cmoTpuTe B pasgene
20.2 Tok ymeyKku Ha 3eMiiio.

7.4 3awmTa aneKkTpoaBuUrarens

Hydro Multi-E He TpebyeT Hukakon BHellHen 3awuThl. Ero
ANeKTpOoABUraTeny OCHalleHbl TEMMOBON 3alMTON, Kak OT
MearneHHO HapacTatoLLen neperpysku, Tak u oT 6rokMpoBKu
(IEC 34-11: TP 211).

7.5 3awmTa OT NepeHanpsXXeHUA U NnageHnsa
HanpsHKeHUsl B CeTU

Hydro Multi-E ocHalleH 3awwmTon OT NnepeHanpsikeHus 1 nageHust
HanpsikeHWst B CETU, COOTBETCTBYHOLLEN TpeboBaHUsIM cTaHAapTa
EN 61 800-3.

7.6 HanpsixxeHue nuTaHus
3 x 380-480 B £10%, 50/60 'y, PE (c 3awnTHbIM 3a3eMneHnem).

Ha cdupmeHHon Tabnuyke Hydro Multi-E ykasaHbl HOMUHaNbHbIE
3HaYeHNSA HanpsXKeHWsA NUTaHUS U YacTOTbl Toka. ATV napameTpbl
AOIMKHbI COOTBETCBOBATbL MapaMeTpaM 3MeKTPOCeTU. K KOTOpPOW
noaKmnoyaeTcsa ycTaHoBKa.

KoHLbl NpoBOAOB, BEIBOAUMBIX B LUKad ynpaBreHus
pacnpegenutensHoro yctpoicTtea Hydro Multi-E, gomxHbl 6b1Tb
MaKCMManbHO KOPOTKUMU. VIcKknioueHne cocTaBnseT nuilb
npoBop 3aLUTHOrO 3a3eMMEHUs!, AfMHA KOTOPOro AOMKHaA
BblIOMpaTbCsa Takow, 4To ecnn 6bl kabenb cnyvanHo BbipBanu u3s
pe3bboBOW kabenbHOW MydTbl, TO NOCNEAHNM NPOBOAOM,
KOTOPbIV Npu 3TOM obopBeTcs, Obln Obl NPOBOA 3aLLUTHOIO
3a3eMreHus.

Makc. napameTpbl BXOAHbIX NpefoXpaHMTenen B Lenm
anekTponuTaHusl, cmMoTpu pasgen 20.1 HanpsixeHue numaHus.
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Puc. 10 lMpumep nogknioveHus Hydro Multi-E k cetu ¢
pe3epBHbIM NpefoXpaHUTenem 1 AONOMHUTENbHOW
3awmTon



7.7 MNpoume nogknOYEeHUA
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‘ 6:GND (3emns)

TMO03 0277 4704

Puc. 11 ToakntoyeHne K knemmam Hacoca 1

RN

3.

B kayecmee npedocmopoxHocmu, npoeooda, oss
Kaxxdol epynnbl 00JKHbI omdesisimbcsi Opy2 om
dpyza no eceli OnuHe usonsyueu:

. Bxopbl (undpoBor curHan, curHan ot ceHcopa, KneMmbl

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

Bce Bxogbl (rpynna 1) 4omxkHbl OblTb OTAEMNEHbI OT
NPOBOASALMNX YacTel N3oNsSLUNEN, a Tak Xe AOMKHbI ObITb
OoTAeneHbl OT APYINX KOHTYPOB.

. Beixogbl (curnan pene, knemmbl NC, C, NO).

Bbixogpl (rpynna 2) n3onupoBaHbl OT APYrMX KOHTYPOB.

K knemmam Bbixoga MOXeT ObITb NOAAHO MaKkCUMarnbHoe
ponyctumoe HanpsikeHne 250 B unu apyroe 6onee Huskoe
HanpsbkeHwve.

MopakntoyeHune anekTponutaHusa (knemmol L1, L2, L3, PE).

HapexHas ranbBaHnyeckas pa3Bs3ka [OJKHa OTBeYaTb
TpeboBaHNSIM YyCUITEHHOW N30MALMN COrMacHo cTaHaapTy
EN 60335.

BHumanue
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Ecnu numarowuli kabenb noepexxoeH Mexoy
wKaghom yrnpaesieHusi U HaCOCOM, OH GOJKEH
6bImb 3aMeHeH npouszeodumesieM usu
cepeuUCHBLIM UeHMPOM uJiu KeasniuguyupoeaHHbIM
nepcoHasiomM 8o uzbexaHuu Hec4acmHbIX
cnyyaees.

7.8 Kabenu nepepgayu curHanoB

Mcnonbayite kabenb B U30MAUMM, NIOWaAb CeYeHuns
KOTOPOro AorkHa BbiTh B Npegenax ot 0,5 Mm2 go max.
1,5 MM? 45151 LMPOBOro BXOAA.

Kabenb gormkeH 6biTb 3aKpeneH ¢ ABYX KOHLIOB. BeiBoabl
kabens AOMKHbI BbITb, MO BO3MOXHOCTU, MaKCUMarbHO
3aKkpbIThl, puc. 12.

TMO02 1325 0901

Puc. 12 CoeguHeHuve onneTky 1 NpoOBOAOB 3KPAHNUPOBAHHOIO

kabensa ¢ Kkonoakon

BWHTbLI coenHeHUst Ha Maccy AOMKHbI Bceraa GbiTb NPOYHO
3aTsHYTbl, HE3aBUCKUMO OT TOTO, NOAKIIOYEH Kabenb Unu HeT.
KoHLbl NpOBOAOB, BEIBOAUMBIX B KIIEMMHYK KOPOOKY
aneKkTpoaBuraTens Hacoca, AOMKHbI GbiTb MakcMManbHO
KOPOTKMUMMU.

7.9 Kabenb Ans nogkno4YeHUs WUHBI

[N COEAMHEHMS MO LWUHE CBS3U HeOBXOAMMO WCTONb30BaTh
TPEXKUMbHbIN SKPAHUPOBAHHbIN KaBENb CEYEHNEM XMMbl HE
meHee 0,5 Mm2 1 He Gonee 1,5 MM2.

Ecnu Hydro Multi-E nogkntoyaetcst K yCTPOMCTBY, MetoLemMy
Takon-xe kabenbHbIN pa3beM, 3KPaHUPYIOLLYIO ONNETKY
HeobxoAMMO NOAKMIYNTL K 3TOMY KabenbHOMY pasbemy.
Ecnun ycTpoicTBo He umeeT Takoro-xe kabenbHoOro pasbema,
3KpPaHVPYHOLLYIO ONNETKY OCTaBASAT He NOACOEANHEHHBIM C
3TOW CTOPOHbI, Kak 3TO Noka3aHo Ha puc. 13.

Hydro Multi-E

2 ¢

TMO2 8841 0904

Puc. 13 lNogknioueHne 3-XnnbHOro aKpaHMpoBaHHOIO kabens



7.10 Pabota B aBapMnHOM pexume

®yHkumMsi paboTbl B aBapuiiHOM pexumMe obecneymBaeT
BogocHabXeHMe B Criydae BbIXOAA U3 CTPOs AaTtdyuka unu Groka
ynpasreHus.

B Takou cutyaumu, Bce Hacockl GyayT paGoTaTk ¢ MakcUMarnsHOM
MPOU3BOANTENBHOCTLIO.

7.10.1 Mogkno4yeHne faTYNKOB AaBneHUs

Oatumku naBneHus ans paboTbl B aBapuUNHbIX YCNOBUSIX AOIKHbI
ObITb NoAcoeanHeHbl B knemmam 4, 5 n 6 kaxgoro Hacoca Hydro
Multi-E.

\

il

A 3

KoHel, Makec. o IE:JI oo

6 4(3|2

6: GND
5:+10B

4: Bxoa Ans 3apaHHbIX
3HaYeHun

TMO02 9301 2304

Puc. 14 TlogknioyeHne gaTynkoB AaBreHUs

7.10.2 HacTpoiika faT4nkoB ganeHus

Cwm. puc. 15

¢ OTHOWEeHue Mmexay 3HavYeHNAMU gaBrneHna BbIKINo4YeHns,
nepenaga v Bknw4veHud,

* YCTaHOBOYHbIE NapaMeTpbl AaTynKa AaBreHus,
* Yucno Hacocos Ans paboTbl B aBapuitHOM pexnme.

YcTaHOBOYHbIE NapamMeTpbl AaTyuKa AaBreHUs

HA

YcTaHOBOYHOE 3HayeHne

[asneHus Bkn., gatymk 1

[asneHus BkN., gaTymk 2
[asneHus BKn., gatymk 3

OpavH Hacoc B
Makc. pexume pexume
aKcnnyaTaumm

,D,Ba HacocCa B MakcC.

aKcnnyatauun

<§——— [Hasnenue

BbIKITIOYEeHNA

-—— lepenag

naBneHust

_______ 7

-—— [lasneHue

BKITHOYEHUA

Tpu Hacoca B
Makc. pexumMe
akcnnyatauum

Puc. 15 TNpuHuun paboTsbl

TMO2 9400 2504
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7.11 3awumTta oT cyxoro xoga

Hydro Multi-E dosmxeH 6bimb ocHaweH 3aujumou
no cyxomy xody.

[anee npuBeaeHo onncaHne 3almTa OT CyXoro XoAa B ABYX
BapuaHTax:

* [pwu otcytcTBUM B Hydro Muilti-E dyHkummn paboTbl B
aBapuMHOM pexume.

* [pwu Hannynm B Hydro Muilti-E cdyHKUMM paboTbl B aBapuiiHOM
pexvme.

7.11.1 Hydro Multi-E 6e3 aBapuiiHoro pexuma akcnnyartauum

Mogenb 3awuTbl OT "cyxoro" xoaa:

* [aTyMK AaBMEHUs yCTAHOBMEH BO BCAChIBAOLLEM KOMMEKTOpe
(CMOHTMpPOBaH B 3aBOACKMX YCIOBUSIX U YCTaHOBIEH Ha 1,5
6ap), unu

*  [aTuYMK JABMEHMUSA YCTAaHOBMEH B NPOMEXYTOYHON €MKOCTU.
3almTa oT Cyxoro xoga noAkmnwoyeHa k knemmam 1 n 9 Hacoca 1.

Hacoca Hacocal
1 2
------
]
1 1
| |
I I
R S
| | o
| O o | §
! ERS ' 9: GND (3emnist) g
' 15 | 1:Undposoii Bxoa o
1 R l (=)
[ =
Puc. 16 [MogkntovyeHne gaTumka AaBneHns k Hacocy 1
i -
: =
; | |
| Hacocal Hacocal
! 1
I
|
N
o
<
o
&
9: GND (3emns) q
1: Llucbposow Bxoa o
s
=

Puc. 17 lMogknioveHne gaTymka ypoBHS kK Hacocy 1

12

7.11.2 Hydro Mylti-E ¢ aB apuiiHOM peXuMoMm akcnrnyaTauum

Mpwu BbIxofe u3 cTpos 6rioka ynpasnenus Hydro Multi-E,
krneMmbl 1 1 9 He akTMBHbI. [Ana ob6cneyeHns 3awuTbl OT CyXOro
XoAa criegyeT yCTaHOBUTb AONOMHUTENbHbIE COEAUHEHUS B
KNneMMHoIn Kopobke Hacoca 1 n mexay Hacocamu. (CMm. Takxke
cxeMy MOAKMNIoYeHnI B Brioke npegoxpaHuTenen).

Hacoca 1 Hacoca 2 Hacoca 3
,,,,,,, -
FFAEEE
- u 1
WHREE. TR AR

Puc. 18 Cxema noakno4veHnit 3awmTbl OT CyXoro xoga npu
Hanuuuy aBapuHOroO pexvnma

lpsimoe coeduHeHue mexdy knemmamu 2 u 3
661510 yOasieHo (cmaHOapHasi KOMJIeKmauyusi).
Bmecmo amozo knemMmsbl 2 u 3 6bi1u
CKOHGhueypupoeaHbl 0sisi pabombl ¢ 8HeWHUM
cuz2Hasiom owubKu.

TMO02 9299 2304



8. BBop B akcnnyatauuio

8.1 Hydro Multi-E B cucteme ¢ nognopom

[ns BBoAa B akcnnyatauuto Hydro Multi-E ¢ nognopom, Heo6xoamMmo BbINONHWUTL CreayoLine onepaunu:

One-
BbinonHsiembie paboThbl PesynbTar
paums
1. MNpoBepuTb cooTBeTcTBUE KOMMnekTauun Hydro Multi-E o6bemy 3akasa
1 OTCYTCTBME NOBPEXAEHNI OTAENbHbIX Y3M0OB U AeTanen.
2. OTKNIOYUTb C MOMOLLbIO CETEBOTO BbIKNOYATENS NOAaYy HanpshKeHus Tem cambIM BbINOMNHEHbI TPEOOBaHUS B OTHOLLEHUN
nuTaHns. 6esonacHomn paboTel Ha 06opynoBaHUN.
3. TlNopgcoeanHWTb BOAOMNPOBOA U MOAKIIOYUTL CETb AMEKTPONUTAHNS.
3aKkpbITb HarHeTaTenbHble KnanaHbl HACOCOB.
5. TpoBepuTb Nnognop B HanopHoMm rugpobake: oH AOMKEH COCTaBNATb
70% ot Tpebyemoro AaBneHns HarHeTaHus (3a4aHHOro 3Ha4YeHus).
6. OTKpbITb BCacbiBaOLMIA KNanaH Kaxxaoro Hacoca v nocnefoBaTtenbHO
yAanuTb U3 HaCOCOB BO3AYX C MOMOLLbIO BUHTOB CUCTEMbI BEHTUNALUMN
N peuvpKynaumn.
7. C nomMoLbto CETEBOro BblKMYaTens nogaTb HanpsXXeHne nuTaHuns. Mpounsonget nyck Hydro Multi-E n pocT 4acToTbl
BpalleHns 40 MakcMarnbHOro 3Ha4YeHus.
8. MepaneHHO OTKPbITb HarHeTaTeNbHbIV KNanaH Kax/aoro Hacoca. B ruapocuctemy He nonageT HUKaKMX 3arpsisHeHni.
9. TlogoxaaTb HECKOSNbKO MUHYT. [MponsongeTt CHUXeHNe YacToTbl BpaLleHsi HaCoCoB
Hydro Multi-E.
10. YcraHoBWTb Tpebyemoe AaBneHne HarHeTaHus.
BHumaHume: [pn namMeHeHnn faBneHns HarHeTaHUs COOTBETCTBEHHO
[OMMKEH U3MEHATLCSA MOAMNOP B HAaNnopHoM ruapobake.
11. TlpoBepuTb, 4TOGLI HACOCHI BKIOYANMCb U OTKIOYaNuch Tenepb Hydro Multi-E roToBa k akcnnyartauuu.

COOTBETCTBYHOLWNM o6paao|v|, MeHAA NPOon3BOANTENBHOCTL COrnacHoO
N3MEeHEeHUK BO,EI,OI'IOTpe6J'IeHMﬂ.
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8.2 Hydro Multi-E cucteme 6e3 nognopa
Onsa nycka B akcnnyatauyuio Hydro Multi-E 6e3 nognopa, Heo6xoAMMO BbINOMHUTL CriedytoLne onepauum:

One-
BbinonHsiembie paboThbl PesynbTtart
paums

1. NpoBepuTb cooTBeTCcTBMNE KOMMnekTaumn Hydro Multi-E o6bemy 3akasa
1 OTCYTCTBME MOBPEXAEHUN OTAENbHbIX Y3MOB U AeTanen.

2. OTKMOYUTb C MOMOLLbIO CETEBOTrO BbIKIOYATENs Nofgavy HanpsKeHus Tem cambiM BbINOMHEHb! TPEOOBAHUSA B OTHOLLEHWUM
NUTaHWA, a TaKkke aBTOMaTUYECKUIA BbIKNOYaTENb KaXaoro Hacoca. 6e3onacHoi paboTbl Ha 06opyaoBaHUN.

3. TlloacoeanHnTb BOAONPOBOA M MOAKIIOYUTL CETb 3NIEKTPONUTAHUS.

4. TpoBepuTb NOAMOP B HAMOPHOM rmapobake: OH AOMKEH COCTaBNSATbL
70% ot TpebyemMoro AaBneHus HarHeTaHus (3a4aHHOro 3HavYeHus ).

5. OTkpbITb BCacbiBaloLWmMi knanaH 1-ro Hacoca.

6. 3akpblTb HarHeTaTenbHbIV KnanaH 1-ro Hacoca.

7. 3anuTb XWAKOCTb BO BCacbklBaroLwmin TpybonpoBof 1 B 1-bi Hacoc.

8.  BkNnOYUTb C MOMOLLbIO COOTBETCTBYHOLLETO aBTOMaTU4eCKOro lMpousongeT nyck Hacoca 1 pocT YacToTbl
BbIKMOYaTenNs nogavy HanpsXxeHns nutaHns K 1-my Hacocy. BpaLLeHNst 4O MaKCUMarnbHOro 3HaYeHus.

9. Ypanutb u3 1-ro Hacoca BO3[yX C MOMOLLbIO BUHTOB CUCTEMbI
BEHTUMALUN U PELMPKYNALmMN.

10. MepneHHO OTKPbITb HAarHeTaTenbHbIN KnanaH 1-ro Hacoca.

11.  TNopoxAaTb HECKOMbKO MUHYT. [MpousonaeT cHUXeHMe YacToTbl BpalleHnsi Hacoca.

12.  3aKpbITb HarHeTaTemnbHbIN KNanaH U OTKIMIOYUTb C MOMOLLbIO Hydro Multi-E octaHoBuTCS.
COOTBETCTBYIOLLEro aBTOMaTUYECKOro BbIKMOYaTeNsd HanpsXXeHns
nuTaHusa 1-ro Hacoca.

13. TNoBTOpuUTb BCe onepauun, HaunHasi ¢ n. 5, AN BCEX HACOCOB C LeNbio
yAaneHus u3 HUX Bosgyxa.

14. BknounTb Nogady HanpsHKeHUs MMTaHMs KO BCEM HacocaM. Mpounsonget nyck Hydro Multi-E n pocT 4acTtoTbl

BpalLeHNsi O MaKCUMarbHOro 3Ha4YeHus.
15.  MeaneHHO OTKPbITb HarHeTaTenbHbIN KnanaH.
16. TlNogoxaaTb HECKONbKO MUHYT. [MponsongeT CHMxXeHne 4acToThbl BpaleHns
HacocoB Hydro Multi-E.

17. YctaHoBUTbL Tpebyemoe faBneHne HarHeTaHus.
BHumaHume: pn nsmMeHeHnn faBneHnss HarHeTaHusa COOTBETCTBEHHO
[OIMKEH U3MEHATLCSA MOAMNOP B HAanopHom rugpobake.

18. TpoBepwnTb, 4TOObLI HACOCHI BKIHOYANNCh M OTKIOYaNmuCh Tenepb Hydro Multi-E rotoBa k skcnnyatauuu.

COOTBETCTBYHOLWUM 06pa30M, MeHAA Npon3BOANTESNIbHOCTb COrnacHo
N3MEHEHNI0 BO,D,OI'IOTpeGJ'IeHVIﬂ.
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9. PexxumMmbl akcnnyaTauuu
Pexumbl akcnnyataumm - 3T0 yCrnoBusi, B KOTOpbIX NoTpebuTens
MOXeT aKkcnnyatupoaTb Hydro Multi-E.
Bo3MOXHbIE peXMMbl aKChnyaTaumu:
* OcmaHos
Hacocbl octaHaBnueatoTcs.
*  Hopm (HopmanbHbIN pexuM (3aBoAckas yCcTaHOBKaA))

OaviH 1nn Heckonbko HacocoB paboTatoT B pexunme

nofaep>XaHus yCTaHOBMEHHOrO 3HaYeHWs AaBneHus.
*  Makc. (Makc. pexum akcnnyarauum)

Bce Hacocbl paboTaloT ¢ MakcMManbHOW YacTOTOW BpaLleHus.
Pexunmbl akcnnyaTaumMm MOXHO ycTaHaenmeaTtb NMGo ¢ naHenu
ynpasnexus, nubo ¢ nomotybto nynsta R100 nnu yepes wuHy
CBSI3U.

9.1 HopmManbHbIN pexum

Hyer. |

TMO02 4328 0602

Q

Puc. 19 paduk xapakTepucTmkn Hacoca, paboTatoLero B
HOPMarbHOM peXxunme IKChryatauuu, T.e. B peXume
NnoAAepXaHus MOCTOSIHHOTO AaBreHust

B pexume noggepxaHusi noCTosiHHOro gasnexust Hydro Multi-E
perynvpyeT CBOK NPOV3BOANTENBHOCTbL B COOTBETCTBUM C
BbIOpaHHbIM 3a4aHHbIM 3HA4YEeHMEM perynmpyemMoro napameTpa
(oaBneHus).

9.2 PeXXM OTKNMOYEHUS1 UNU MaKCUMarbHbIA PeXUm
aKcnnyatauum

,D,OﬂOJ'IHI/ITeI'IbHO K HOpMalibHOMY peXxXunumy aKkcnjiyataumm MOXHO

BbI6VIpaTb PeXnm OTKITHOYEHUA (OCTaHOBa) UM MakcumarnbHbI

pPexXunm akcnnyataumunu: cMoTpuTe I'IpVIBe,EI,eHHbIVI HWXe npumep,

puc. 20.

Makc.

Q

Puc. 20 Hydro Multi-E B makcumanbHOM pexume
akcnnyaTaumm

MakcumanbHbIA pexum aKcnyaTaumm MOXeT BbldbmpaTbes,
Hanpumep, Of4HOBPEMEHHO C PEXUMOM BEHTUNALMM UK Nycka.

9.3 YcnoBusA aKcnfyaTtaumm B crniyyae npepbiBaHus
areKTponuTaHua

B cny4ae npepbiBaHuns anektponuTtaHus Hydro Multi-E Bce

YyCTaHOBOYHbIEe 3HaYeHust 6yayT coxpaHaTecs B 3Y. [OBTOPHbIN

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

KOTOPOM OH Haxoauncs nepen OTKIMYEHUEM.

9.4 Mpoune ycTaHOBOYHbIE 3Ha4YEHUSA

BBoA ocTanbHbIX YCTaHOBOYHbIX 3HaveHu Hydro Multi-E moxet
BbINONHATLCA € noMoLbio nynsta R100, cmoTpuTe pasgen
11. Hacmpolika napamempos ¢ nomowbto nynbma R100.

3aBoackune YCTaQHOBKU OTMEYEHbI XXUPHbIM WPpUOTOM B KaxaoM

OTAENIbHOM OKHE MHOUKaLUMKM COOTBETCTBYHOLLEro MeHK B pasgene

11.1 MeHio SKCITYATALIMA v 11.3 MeHro YCTAHOBKA.

TMO2 4318 0602

9.5 MNpuopurtet yctaHOBOK

Mpuoputet yCTaHOBKaM He npuceBanBaeTCAa — BbINOJIHAETCA
nocneaHAa U3 NoAaHHbIX KOMaHA.

10. HacTpoika ¢ noMowWbI0 NaHenu yrnpaBneHus

Manenb ynpaeneHus Hydro Multi-E umeet cnegytowmne opratsl

ynpasneHus, puc. 21 unu 22.

« KHonku, ® n @, ons BBoAa 3a4aHHbIX 3HAYEHWN.

» [lone cBeTOBOW MHAUKALMN XKENTOrO LBETa AN yKasaHus
3aaHHOr0 3HaYeHus.

+  KoHTporbHble cBeTOAMOAbl AN UHAUKALUM HOPMarbHOro
(3eneHoro uBeTa) U aBapuMNHOro (KPacHOro LiBeTa) peXrMMoB
aKcnnyaTaumu.

Mons uHAMKaLuum KnaBuwwu ynpasnexus

<
o
@
o
o
o
©
~
o
y o
CBeTO,D,VIO,ElbI CUCTEeMbl curHanusayuu E
Puc. 21 MNaHenb ynpasnexus ogHodasHbim Hydro Multi-E
—_ KnaBuww ynpasnexus
Monsa nHavkaymm j— @
T
® @
<
o
[sed
o
@
Ceetoaunonbl 3
CUCTEMDbI g
CurHanmsauum E

Puc. 22 lManenb ynpaBneHus tpexdasHbim Hydro Multi-E

10.1 HacTpoiika 3agaHHOro 3Ha4eHusA

[ns ycTaHoBKM HEO6X0AMMOro 3ajaHHOTO 3HAYeHNs Haao HaXaTb
kHomky ® unm @,

Ha none MHAMKauMy NaHenu ynpasneHus 3aropuTca MHAMKaTop,
COOTBETCTBYIOLYMII YCTAHOBOYHOMY 3ai@aHHOMY 3HAYEHMIO.

10.2 Pexxum paboTbl Hacoca NpyM NOCTOAHHOM
paBneHumn

Ha puc. 23 nokasaHo, 4YTo Ha rnofe MHAMKaLMK 3aropenunucb
MHOuKaTopbl 5 1 6, NokasbiBas BbiIbpaHHOe 3aaHHOEe 3HaYeHne
5 6ap B AgnanasoHe namepeHus gatumka ot 0 go 10 6ap.
[ranasoH ycTaHOBOYHbIX 3HAa4YeHUI coBnagaeT
N3MepUTEnbHbIM AnanasoHoM gatumka (CMOTpUTe (UPMEHHYHO
Tabnuuky Ha gatyuke).

[6ap]
10— D ——
o —
) —

t 1
® 7 =
s —

+ o=

TMO03 0236 4604

(o= == =

Puc. 23 3apaHHoe 3HayeHue 5 bap
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10.3 HacTpownka pabouero pexuma B COOTBETCTBUM C
MaKC. XapaKTepuCTUKOM

YToObl NEPEKIOYNTLCS B PEXMM IKCMyaTaumnm ¢ Makc.
xapaktepuctukon Hydro Multi-E (Muraet camblii BepxHUmn
CBETOAMO[ NOMsi CBETOBOM UHAUKALNW), HAOXXMUTE U yaepXuBante
B 9TOM NonoxeHun kHornky ®. Koraa BepxHWin ceeToamnon, nons
3aroputca, kHornky ® HeobXxoaMMOo yaepxmBaTb HaxaTon elle 3
CeKyHAbl, NPexae YeM Ha4yHeT MuraTb CBETOAMOZ Mons
NHOVKaLUun.

UTo6bl BEpHYTLCA Ha3af, HaXMUTE 1 yaepXKuBanTe KHOMKy @ no
Tex nop, noka He 3aroputcs Tpebyemoe 3afaHHOe 3HayYeHne
perynvpyemoro napametpa.

H /|:|_J_|_|_;EG

TMOO 7345 1304

Q

Puc. 24 Makc. xapaktepucTtumka

10.4 Nyck/ocTaHOBKa

[nga octaHoBku Hydro Multi-E HaxmuTe n yoepxusante B 3T0M
MOMOXeHNN KHOMKY & [0 Tex nop, Noka He NoracHEeT NOCHeAHMI
WHAWKaTOP NOMs CBETOBOW UHAMKALMW U HE BCMbIXHET
KOHTPOIbHbIV CBETOAMNOA, 3EMEeHOro LBeTa.

Ina nycka Hydro Multi-E HaxMuTe n yaepxvsarite B 3TOM
nonoXxeHun kHonky @® o Tex nop, noka He 3aropuTcst UHAUKATOP,
COOTBETCTBYIOLWNI TpebyeMoMy yCTaHOBOYHOMY 3HAYEHUIO.
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Bo Bpems pexuma cBa3u nynst R100 gomkeH 6biTe HanpasneH
Ha naHenb ynpasneHus.

B pexume cBsAsu nynst R100 ¢ Hydro Multi-E nngunkatop
KpacHoro upeTa byaeT muratb 6onee yacTo.

11. HacTpo#ka napameTpoB € NOMOLbLI NynbTa
R100

Hydro Multi-E cnpoektupoBaH Anst ANCTaHUMOHHOIO ynpaBneHns

nynstom R100 cdoupmel Grundfos n obmeHa faHHbIMU C HAM.
MHankaumsa gucnnes cocTouT U3 YeTbipex napannenbHbiX

MHOTFOOKOHHbIX MEHIO, CMOTPUTE pUc. 26:

0. OBWWME OAHHBIE (cmoTpu pykoBOoACTBO MO 06CMAY>XMBaHUIO
nynsta R100).

1. SKCIMJTYATALINA.
2. COCTOAHME.
3. YCTAHOBKA.

Homep, npocTaBneHHbI y Kaxaoro oTAeNbHOro OKHa MeHto Ha
puc. 26 ykasbiBaeT pasjen, B KOTOPOM onncaHa AaHHas
WHAVKaLWS MEHIO.

TMO02 4303 3205

Puc. 25 MNynst R100 o6meHMBaeTcs nHgopmaumen ¢
Hydro Multi-E yepes nHdpakpacHbln nopt

0. OBLUME AAHHbIE

Puc. 26 O630p mMeH0

%30 ff'::*

START

g B2

1. BKCNNYATALMUA

2. COCTOAHUE

3. YCTAHOBKA

1
i o
Switch off F100 11.1.1 Hpﬁg'n-l.—.a:?a 10,0 11.2.1 Peanen. pac 7. 11.3.1 FKowteonner
LH]
- Jaa. pad, T.
0 [ - | &
DMETEEI!I!II EETM +] L+ &
Return ta start 11.1.2 Pewvmpadore Pesim pasoTe 11.3.2 [Penzcurn
n2z2 AKTHE. B TeH.
S - Y
0METE!E|!E T QT
Delete all changes 11.1.3 |[BEapna 1123 PeaneHee aaHHE= 11.3.3 B KHonkm Hacooa, 2
L]
css | ﬂ em | H
=%
DMETEEI!I!II Tﬂ
Store settings Aeawna S o 11.2.4 Mucno agoroToe 11.3.4 [on-eo =
H Aearna ¢ H & H
AEapma 3 il 240
[AEaria 2 o l El:.
wa 1 - il
OMEETE:]:EE 11.1.4 CEEE Bemin i @ L] &
o0
!‘
Call up zettings 11.2.5 11.3.5 |[P-uma ccTaHoEs
=%
omme
Frint 11.2.6 Macoe padoTe 11.3.6 [Tun aaT-mea
% |;| Mo -mﬂ |;|
Mo.2
— e o
o] 0.OEWWHE AAHHEIE | ] a.cocToanue | Q
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11.1 Mento AKCIUTYATALUA

Ecnu yctaHoBneHa cesisb mexay nynstom R100 n Hydro Multi-E,
B OKHE 3TOro MeHIo NoSIBNSETCS NepBasi MHAMKaLNS.

11.1.1 YcTaHOBKa 3afaHHOro 3Ha4yeHus

Pad Touka 00 5 2
Hudro Multi-E

k. Habop 3agaHHbIX 3Ha4YeHui
= Tekyluee 3HaueHVe
B aTOM OKHe MeHIo 3ajaHHOE 3HaYeHue yxKe YCTaHOBMEHO.

Mpu HopManbHOM pexumMe aKcnnyaTaumn auanasoH
YCTaHOBOYHbIX 3HAYEHUI coBnagaeT C U3MEPUTENbHbIM
AnanasoHoM JaTtyuka.

VimeeTcsi BO3MOXHOCTb YCTaHOBUTb OOMH U3 cnefyrwnx
PeXnmMmoB aKcnnyataynun:

= Cmon,
*  Makc. (Makc. xapaktepucTtuka).

11.1.2 YcTaHOBKa pexuma 3kcnnyarauum

Pexim padoTel 2

BbibeprTe oanH 13 cnepyowmx pexvMoB aKcnnyaTaumm:

* Cmon (ocTaHoB);

* Hopm. (HopManbHbIN pexum aKcnayatayun);

*  Makc. (MaKkc. xapakTepucTuka).

Pexumbl akcnnyatauum MOXHO BbIOMpaThb, HE MEHSI YCTaHOBKY
3aaHHOro 3HaYeHus.

11.1.3 UHAUKaunAa HencnpaBHOCTEN

Ecnu Bo3Hukna HencnpasHocTb Hydro Multi-E, B faHHOM OkHe
MEHI0 NMOSIBUTCSA COOTBETCTBYIOLLAA MHONKALUS.

Bo3MOXHble NPUYNHBI:

* Bbicokass memn-pa 3nekmpoosue.;
* [ladeHue HanpsKeHUsI;

e CKayoK HanpsiKeHuUsi;

e Cnuwkom MHO20 repesarnyckos;

e bonbwas Haepy3Ka;

e CueHan damyuka 3a npedenamu 00MyCcm. 3HaYEH.
(Tonbko ansa curHana 4-20 mA);

¢  BHewHHSsIS owubKa;
*  Cyxoli x00 (TonbKo Npv HaNMM4YUM aBapunNHOro pexunma);
e [pyaue owubku.

B 3TOM OKHE MeHI0 MOXHO BbINOMHATL COpOC (KBUTMPOBaHME)
aBapuHOro curHana, ecnv NnpuynHa HEMCNPaBHOCTb YCTPaHeHa.

18

11.1.4 XXypHan perucrtpauum aBapumHbIX CUTHanoB

MaseHKe

HaneaeHHAa

Ecnu B okHe nHAMUMpOBanNMCb HENCNPaBHOCTH, TO NATb
nocnegHUX aBapuHbIX CUTHAMNoOB 3aNNCbIBAOTCA B XXypHan
perncTpaumm aBapuiHblx curHanos. NocnegHas HeMcnpaBHOCTb
OyneT nHanumposaTtbes B "ABapus 1",

Ha npumepe nokasaHa nHaukaumnsa HemcnpasHocTu "MNageHne
HanpspkeHus”, Kog HeucnpaBHOCTU U BpeMS B MUHyTax, B
TeveHune kotoporo Hydro Multi-E ocTaBancs nogknto4eHHbIM K
ceTun nocrne BO3HUKHOBEHUS yKa3aHHOW HEUCNPAaBHOCTY.

11.2 MeHto COCTOAHUE

B aTOoM MeHI0 Ha 3KkpaH gucnnes BbIBOASTCS UCKOYUTENbHO
MHOMKALUN COCTOAHUS.

BbInonHuTh kakne-nnbo n3mMeHeHus unu BBOS 3Ha4YEHUN 34echb
HEeBO3MOXHO. BbiBeeHHble Ha MHAMKALUI0 3HAYEHNS SBNSATCS
TeMU 3Ha4YeHUsIMUK, KOTOpPblE UCNOSb30BaINCh BO BPEMS
nocriegHero ceaHca cBsiau mexay Hydro Multi-E n npu6opom
nynsta R100. Ecnv 3HaueHue coctosiHMe HeOOXOAMMO U3MEHNUTD,
HYXXHO HanpasuTb NynbT R100 Ha NynbT ynpaBneHuns n HaxaTb
"OK".

Ecnu kakon-nmbo napameTp, Hanpumep YactoTa BpaLleHus,
OOMKEH 3anpallmBaTbCsi MOCTOSAHHO, Heobxoaumo Haxatb "OK" un
yAepXnBaTb B TeYEHME TOro BPEMEHU, YTo noTpebyetca ons
KOHTPOMNSA AaHHOro napamMerpa.

Mop kaxagon nHavKaumen 3HadyeHns ykasblBaeTcs none gonycka
OaHHoro napametpa. [lonycku ykasbiBatotcs B % OT
MaKC/MMarnbHOro 3Ha4yeHnsi napameTpa Kak OpUeHTUPOBOYHbIE
3Ha4yeHus.

11.2.1 UHaMKauma Tekyuwero 3agaHHoOro 3HayeHus

PeaneH. eas T

Honyck: +2%
B aTOM OKHe uHAMLMpyeTCcs Tekyllee 3afaHHOoe 3Ha4YeHue.

YCTaHOBUTb 3afjaHHOE 3HaYeHNe C MOMOLLbIO BHELLHEro curHana
HEBO3MOXHO.

11.2.2 UHamKauma pexmma akcnnyaTtaumu

Pexim pasoTe

B aTOM OKHe MHAMLMPYETCS TEKYLUMIA PEXUM KCnnyaTauum
(Cmon, MuH., Hopm. (HopMarbHbI pexum paboTsl) unn Makc.).
[anee, 3gecb Takke ykasaHo, C MOMOLLbIO Yero BBeAEH AaHHbIN
pexum akcnnyataumm (R100, Hacoc, LLuHa, BHewWH. vinu ¢h-yusi
ocmaHosa). bonee nogpo6bHo o dyHkLmKM "OcTaHOB" cMOTpUTE B
pasgene 11.3.5 Beod ¢byHKyuu ocmaHosa.



11.2.3 UHamKauma Tekyuero sHa4eHus

FeancHele AaHHEIE

B aTOM OKHe GyaeT uHAMLMpOBaTLCS TeKyllee 3HaYeHue,
3amMmepeHHOoe MOAKMNIYEHHbIM AAaTYNKOM.

Ecnu k Hydro Multi-E He nogkntoueHo HuKakoro gatyvka, byner
nosBNATbLCA UHAUKauus "-".

11.2.4 UHAMKaUmMA TeKyLllero 3Ha4YeHUs MOLWHOCTU Ha Bbixoae
B %

Hucno osopaToE

Honyck: +5%
Mo uHavKauuy B 3TOM OKHE MOXHO ONpeaenuTb Tekyllee
3Ha4YeHne BbIXOAHOW MOLLHOCTUN BCex paboTatoLmnx HacoCcoB.
Hanpumep:
300% cooTBeTcTBYET 3 Hacocam, paboTaroLmMM ¢ MakCManbHON
4acTOTOM BpaLLeHUs:.

150% cooTBeTCTBYeT 2 HacocaM, paboTatoLwmmM ¢ HacToTown
BpalLeHusi, coctaensowen 75% oT makcumarnbHOW.

80% cooTtBeTcTBYeT 1 Hacocy, paboTatoLeMy ¢ YacToTon
BpalleHus, coctaensowen 80% oT MakcumarnbHOW.

11.2.5 UHAUKaLMA NOABOAUMON M NOTPEBNAeMON MOLHOCTHU

Donyck: £10%
B aTOM OKHe MHOMUMpPYETCS Tekyllee 3Ha4eHne NoaABoAVMON U3
anektpoceTtun k Hydro Multi-E mowHocTw.
MowHocTb yKka3biBaeTcsi B BaTTax (BT).

Mo uHAMKauUK B 3TOM e OKHE MOXHO OMpefenuTb Tekyllee
3Ha4yeHue noTpebnsiemon Hydro Multi-E mowHocTn. 3HaveHne
noTpebnsiemMon MOLHOCTH - 3TO CyMMapHOe 3HayeHue,
paccyMTbiBAEMOE C MOMEHTA Havarna aKcniyarauum Moayns
Hydro Multi-E, n oHo He moxeT cbpacbiBaTbCs B HOIMb.

Mpu 3aMeHe Hacoca cyMMapHoe 3Ha4YeHue notTpebnsemon
MOLLHOCTU ByaeT coxpaHsaTbea B 3Y CMCTEMbI yNpaBneHus.

11.2.6 MHAMKaLMA MOTO-4acoB 3Kcnnyatauumn

Hacoe pasoTel

fo.1

Mo.2

Mo.3
WE

L.

Honyck: 2%
B 3TOM OKHe MHOULMPYETCA YUCNO MOTO-4acoB 3KChnyaTaumm
KaXkgoro n3 HacocoB. 3Ha4yeHMe MOTO-4acoB 3KChfyaTauum - 310
CyMMapHoe 3HayeHue 1 OHO HEe MOXET cOpackiBaTbCs B HOIMb.

[Mpu 3aMeHe Hacoca, CHETYMK MOTO-4acoB OBHynseTCs.

11.3 MeHo YCTAHOBKA
11.3.1 BbiGop perynsaTtopa

KonTeonnes

TRHOEKA

B 3TOM MeHI0 MoryT yctaHaBnuBaTbCcsl napameTphbl
koahdpuumnerTa ycunenus (Kp) n BpemeHmn nHterpuposanus (T;)
BCTPOEHHOrO NponopunoHansHo-nHterpansHoro (MA-)
perynsaTopa, ecnu 3aBOACKUE YCTaHOBKW He SIBNSOTCS
onTMManbHbIMW AN AAaHHbIX YCIOBUIA SKCNyaTauum:

*  KoadppuuneHnT yeunerus (Kp) yctaHasnusaeTcs B npegenax
aunanasoHa ot 0,7 go 20.

* Bpewms nHterpuposanusa (T;) ycTtaHaBnuBaeTcs B npegenax
aunanasoHa oT 0,7 go 3600 cekyHd. Mpwu Bbibope 3600 cekyHD
perynsitop Ha4ymMHaeT paboTaTb Kak NponopLMoHanbHbI
perynstop.

11.3.2 BbiGop pene curHanmsaumm HEMCNpaBHOCTH,
HOPMaribHOro peXxwuma unu roTOBHOCTU K
akcnnyaTtauyum

Pene curn

AHETHE. BE TEH.

34ecb MOXHO yKasblBaTb, ANS Kakux uenewn byget
MCNoNb30BaTbCs pene cUrHanmnaaumm:

*  Owubka (curHan HencrnpaBHOCTH);

*  Pabomnl (paboyas curHanusaums);

* [omos (curHanuaaumsi roTOBHOCTM K 3KCMnyatauun).
CwmoTpute pasgen 14. Ceemoduodsbl cucmembl ceemosgol
UHOUKayuu u pese cucmemMs! cugHanusayuu.

11.3.3 BnoknMpoBKa kKnaBuaTypbl Hacoca

KHomEKM Hacoza

op

TRHOEKA

KHonku ® u ® nynbra ynpasrneHusi MOryT GbiTb:
*  AKmusH;
*  He akmusH.

11.3.4 BBog Homepa Hacoca

Kan-ea

Hydro Multi-E moxHo npucBavBaTtb Homep oT 1 go 64.
B cny4yae nepegauun curHanos vepes LUNHY cBssu Homep
OOMKeH npucBamnsaTbes kaxgomy Hydro Multi-E.
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11.3.5 Beoa chyHKLMM ocTaHOBa

P-yma ocTaHoEa 2
qn

=

HasHaveHune aTon yHKUMK - octaHoBka Hydro Multi-E npu oyeHb
HMU3KMX 3HAYEHUsIX pacxofa BO U3bexaHUn HEHYXXHOro
noTpebneHnst MOLWHOCTH.

PaboTaeT ata dyHKLUMSA NULLb B TOM Cryyae, ecnu B
aKcnnyaTaumMm HaxoauTCs OAMH Hacoc.

PyHKUMA OCTaHOBa MOXET BObITb:

* AKmMueH;

*  He akmusH.

OnpepeneHuns pexnma akcnnyaTaumm ¢ HU3KUM PacxofoMm
OCYLLECTBNSAETCH NPY MOMOLLM BCTPOEHHOTO "AeTeKTopa HU3KOro
pacxoga".

Hydro Multi-E 6yaeT perynsapHo npoBepsTb pacxop nytem
KpaTKOBPEMEHHOrO CHVKEHWS 4acToTbl BpalleHus Hacoca,
KOHTpOnupys npu 3Tom obpas3om nameHeHme gasnexus. Ecnu
AaBlieHNe He MEeHSEeTCH UM MEHAETCS OYEHb HE3HaYMTENbHO,
Hacoc byaeT permcTpMpoBaTb HU3KUIA pacxos.

Ecnu Hydro Multi-E obHapyxuBaeT HU3KuiA pacxop, YacTtoTa
BpaLleHuns ByaeT noBbilWaTbCa A0 Tex nop, noka He byaet
AOCTUTHYTO AaBneHne oCTaHoBa (Tekyllee 3afaHHoe 3HayeHune +
0,5 x AH) n Hydro Multi-E He oTkntoumTcs. Korga aaenexune
ynajeT [0 3Ha4YeHUs AaBneHus nycka (Tekyliee 3agaHHoe
3HayeHue - 0,5 x AH), Hydro Multi-E 6yaeTt BHOBb 3anyckaTbces.

AH noka3sblBaeT pasHuLy Mexay 3HaYeHUsIMU AaBreHust nycka u
oCTaHoBa, puc. 27.

3HayeHne
AaBneHus
cpabaTtbiBaHusa
oTKIloYeHne

AH

3HaueHue
faBneHus
cpabaTtbiBaHusa
BKIlOYEHNE

Y

TMOO 7744 1896

Puc. 27 PasHuua mexay 3HavyeHUsMun faBrneHns
cpabaTtbiBaHMs Ha BKMOYEHME U OTKITOYEHME Hacoca
(AH)

3aBoackas yctaHoBka AH coctasnsieT 10% oT Tekyliero
3a4aHHOro 3Ha4YeHuA.

B03MOXHbIV Avana3oH yCTaHOBOYHbIX 3Ha4YeHnn AH - ot 5% ao
30% TekyLLero 3agaHHOro 3Ha4YeHusl.

dyHKUMA ocTaHoBa TpebyeT Hanmuus HanopHoro ruapobaka, B
KOTOPOM A0rmKeH GbiTb co3aaH noanop, coctaenstowmnii 70%
TEKYyLLEero 3ajaHHOro 3HaYeHus.

11.3.6 YcTaHOBKa napamMeTpoB AaTymka

Tim AaTHHE

YcmaHoeku damyuka omHOCSIMcS MOJIbKO K
KasaHue
HOPpMaJsibHOMY pexuMy 3Kcnayamayuu.
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BBeauTe oavH U3 cnefyowmx napamMmeTpoB:
* BbIXOAHOW curHan gatymka (0-10 B, 0-20 MA vnn 4-20 MA),

* eduHuUy namepeHus ans gatyuka (bar, mbar, m, kPa, psi, ft,
m3/h, m%/s, I/s, gpm, °C, °F unn %) (6ap, m6ap, m, kl1a, pyHm/
drotim?, ym, m3/4, M3/c, n/c, eannor/mun, °C, °F unu %) n

* [ManasoH U3MepeHun aartyuka.

12. Bxop undpoBoro curHana
Hydro Multi-E ocHalyeH Bxogom Ans BHeLWHero umdpoBoro
curHana HemcrnpaBHOCTHU.

MpeaBapuTeNbHO 3TO BXOA YCTaHOBMEH A paboThl C BHELIHUM
LUMPOBLIM CUFHANOM HEUCNPaBHOCTMU U HAaXoAUTCs B paboyem
COCTOSIHWUU, KOTAa KOHTaKTbl 3aMKHYThI.

dyHKUMOHanNbHaa aMarpamMmma: Bxoa undpoBomn hyHKUMK:

LUndpoBasa dyHKLUA
(koHTaKTbl 1 1 9)

H
|: HopmanbHbIN pexum
E akcnnyatauumu
Q
H
BHewWwHu curHan
10s HeUCnpaBHOCTHU
Q

Ecnu Bxoa LudpoBoro curHana HaxoauTcst B paboyem cocTossHUm
6onee 10 cekyHa, Hydro Multi-E 6yaet octaHoBRNeH no npuynHe
"BHELLUHeN HencnpaBHOCTKN".

Bxoa umdpoBoro curHana ncnonb3yercs Ans 3almTel oT paboTsl
BCYXYI0.

13. CurHanmsaums yepes WMHY CBA3N

Ons Hydro Multi-E nmeetcsa BO3MOXHOCTb OCYLLECTBNATb
BHELUHUN 0OMEH AaHHbIMM Yepes BXo, NocrnenoBaTefibHoro
nHTepdenca RS-485. [ins cBA3M ucnonb3yeTcst NpOTOKON
Grundfos obmeHa gaHHbIMM Ans wnHbl cea3n GENIbus,
NO3BONSAIOLLMIA NOAKIIOYATLCS K CUCTEME yNpaBreHus
BHYTPUOOMOBbBIMY KOMMYHUKALMAMWU UMW K APYTMM BHELLHUM
yCTPOMCTBaM ynpaBrieHus.

C nomolLLbio CUrHana LWyHbI CBA3M MOXHO OCYLLECTBNSATh
OUCTaAHUMOHHOE yrpaBrneHne Takumm aKCnyaTalMoHHbIMU
napameTtpamu Hydro Multi-E, kak 3agaHHoe 3HavyeHune, pexum
akcnnyaTtaumm u 1.n. OgHoBpemeHHo ot Hydro Multi-E moxeTt
nepenaBaTbCsi MH(OPMALNSA O COCTOSIHUM TakUX BaXKHEMLINX
OaHHbIX, KaK TeKyLLero 3Ha4yeHusl perynupyemMoro napamMerpa,
NOABOAMMOWN MOLLHOCTU, MHAWKaALUN aBapUNHbBIX CUTHANoB U T.M.
3a 6onee nogpobHo nHdopmaumnen Bol MmoxeTe obpaTutbes
HernocpeacTBeHHO Ha upmy Grundfos.

Ecnu ucrnosib3yemcsi cu2Hasl WuHbl cesA3Uu, mo

KoJsiu4ecmeo 803MOXHbIX yCMaHOBOK C

nomouwibro nynbma R100 6ydem cokpaweHo.

Ecnu Hydro Multi-E gomxeH 6bITb NOAKNIOYEH K CUCTEME
ynpaeneHns BHyTPUAOMOBBIMU KOMMYHUKALUSIMU, TO OOMeH
OaHHbIMY C 3TOW CUCTEMON JOMXKEH OCYLLEeCTBMNATLCSA Yepes
nHTepdenc G10-LON cdupmbl Grundfos nnu cBsidHbI npoueccop
G100.



14. CBeTOoAMOAbI CUCTEMbI CBETOBOW MHAUKALNU

n pene cuctemMmbl CUurHanum3auummn

Ycnosus akcnnyatauun Hydro Multi-E Busyanusupytotca c
NMOMOLLbIO CBETOANOA0B 3€MEHOr0 U KPacHOro LiBeTa CUCTEMbI
CBETOBOW MHAMKALMM HA MaHenun ynpaeneHus, cMm. puc. 28.

3eneHsbii KpacHsbii

3eneHsbii
KpacHbii

Puc. 28 CseToBble MHAMKATOPbLI HA NaHeNAX ynpaBneHns
OfHO- 1 TpexdasHbIX HacoCOB

TMO0O0 7600 0304 / TM02 8513 0304

Hydro Multi-E ocHalleH BbIXogoM curHana, nogaBaemMoro yepes
BCTPOEHHOE pene u cBobogHOro ot noteHumana.

Bbixoa curHana ¢ nomouwbto R100 moxeT HacTpauBaTbCs Ans
MHOVKaLUN HencnpaBHOCTU, paboyero pexunma unm roToBHOCTH K
akcnnyaTtauun, cMoTpute pasgen 11.3.2 Boibop pene
cueHanusayuu HeucrnpasHoCcmu, HOpMabHO20 pexuma unu
20mosHoOCMU K 3Kcrsyamayuu.

B npuBeneHHon Huxe Tabnuue npeacTaBneHbl YHKUMN OBYX
CBETOAMOAOB CUCTEMbI CBETOBOW MHAUKALMUN U pene
curHanmsaumm:

CeeToauonbl Pene cuctembl curHanusauum pa6ortaeTt B
MHAMKauum pexume:
OnucaHue
Cb6own Pa6ora FoToBHOCTU K
. ; C6os Pa6oTbl
(kpacHbI)  (3eneHbIN) paboTe
Bbikn Bbikn | ’/r ’/r OTKMOYEHO aneKkTponuTaHue.
C NONC C NONC C NONC
] ] ]
loput .
BbIkn Hydro Multi-E HaxognTcs B akcnnyataumm.
NOCTOSIHHO
C NONC C NONC C NONC
] ] Ha Hydro Multi-E ¢ nynsta R100, naHenu ynpaeneHus uim
Bbikn Muraet | | D yepes wuHy cBa3n GENIbus 6bina nogaHa komaHga Ha
OTKIMIOYEHUeE.
C NONC C NONC C NONC
Hydro Multi-E 6bin octaHoBneH B pedynbrate cbos u byget
NblTaTbCst BHOBb 3aMyCTUTLCS.
FopuT ] B Tom cnyyae, korga "CurHan gatyvka 3a npegenamu
I'IOCT(F))FIHHO Bbikn | ponycT. 3HadeH.", Hydro Multi-E 6ynet octaHaBnuBatbes, a
MHOMKaLUIO HEUCNPABHOCTM Henb3s byaeT cbpocuTb Ao Tex
C NONC C NONC C NONC
nop, Noka curHan gaTynka CHOBa He OKaXeTcs B npepenax
[0MyCcTMMOrO AManasoHa.
FopuT FopuT ] ] CraHuwms Hydro Multi-E Bce elue paboTaeT, HO oaunH unu
P p | OBa Hacoca HeucnpaHbl. Owunbka 6yget copolieHa
NMOCTOSIHHO MOCTOSIHHO
aBTOMaTU4eCKU, Koraa olmbka NcYesHeT.
C NONC C NONC C NONC
FopuT ] Ha Hydro Multi-E ¢ nynsta R100, nanenu ynpasneHusa unm
HOCTE;'HHO Muraet | | yepes wuHy ceasn GENIbus 6bina nogaHa komaHaa Ha
OTKMOYEeHNe, HO OAMH UMK ABa Hacoca HencnpaBHbI.
C NONC C NONC C NONC

C6poc MHAuKauum owmnbKm

MHpukaumsa ownbkm (kpacHas namnoyka) 6yaeT aBToMaTnyeckm

cbpolueHa, kak TonbKko owwnbka byner ycTpaHeHa.

15. UcnbiTaHMe nsonsauum Ha npobon

UcnbimaHue usonayuu Ha npo6oli
obopydoeaHusi ¢ Hacocamu CRE nposodumsb

3anpeweHo, MoCKoOJIbKy 3mo Mo>xem ebligeecmu u3

cmposi Haxodsuwyrocsi 8 o6opydoeaHuu
3/1eKMPOHUKY.
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16. Yxon n TexHM4eckoe obcnyxuBaHue

lMeped Hayanom npoeedeHuss pabom no
mexHu4yeckomy ob6cnyxueaHuro Hydro Multi-E
o06s513amesibHO OMKJ/I0OHUMe €20 om
anekmpocemu KaKk MUHUMYM 3a 5 MUHym 0o
Hayana pabom u npumume Mepkbl Mo
npedomepauwieHuro cry4aliHo20 8K/1H0HYeHUs!
obopydoeaHusi.

16.1 Hacocbl

MoALWMNHUKN 1 YNNOTHEHNS Bana HacocoB He TpebytoT
TEXHUYECKOro obCnyxnBaHus.

Ecnun Bo3HMkaeT HeobxoaMMoCTb CNMUTb U3 Hacoca
nepekayvBaemyto XUAKOCTb Npu ANUTENbHOM nepuoae nNpocTos,
HeoBXOAMMO CHSITb O[IMH U3 KOXYXOB MY Thbl, YTOObI pa3bpbi3ratb
HeCKOmnbKO Kanenb CUITMKOHOBOrO Macna Ha NoBepXHOCTK Bana
MeXay rofoBHOW YacTblo Hacoca u MydTON - 3TO 3aLUNTUT
NMOBEPXHOCTM YNMOTHEHUS Bana OT CnunaHus.

16.2 dnekTpoaBuratenu

[na obecneyeHnsa Hagnexallero oxnaxaeHus anekTpoaBuraTens
N 3NeKTPOHHOro 6noka, pebpa 1 BEHTUNATOP CUCTEMBI
oXrnaxaeHus aneKkTpoABUraTens AOMKHbI NepUoanYecKkn
OYMLLATLCS OT rpsA3n.

16.2.1 MoAawmMNHUKKM aneKkTpoaBuraTens

QnekTpoasuraTeny MOLWHOCTbIO A0 7,5 KBT BKMIOYUTENBHO He
TPeBYIOT TEXHUYECKOro 06CMyKMBaHUSA.

B cny4ae ce3oHHoOW akcnnyaTauuu (anektpogsuraTens
npocTtanBaeT bonee 6 mecsLeB B rogy) PEKOMEHAYeTCA 3aMeHATb
CMa3sKy MOALNMHMKOB anekTpoasuratens, korga Hydro Multi-E
OTKIIOYEeHa.

16.3 MNaHenb ynpaBneHus 1 6NoK npegoxpaHuTenemn

MaHenb ynpasneHusa n 6rnok npegoxpaHutenen He TpebytoT
TexHU4eckoro obcnyxunsaHmss. OHU JOMKHbI COAEPXKATbCS B
CYXOM MECTe, B YUCTOM COCTOSIHUM.

17. OTKnoYeHune

[nsa Toro, 4Tobbl BbIKNOYNTL cTaHumto Hydro Multi-E, oTkntounte
OCHOBHOW CeTeBOW BblknoYaTenb B 6rioke npegoxpaHuTtene nnm
Ha NaHenu ynpaesneHus.

Bbi1800bI Harnpomue OCHOBHO20 cemeeso20
eblK/Iro4Yamersisi ocmaromcsi nod Harnpsi>xeHuem.

Kaxabln Hacoc B OTAENbHOCTU OTKMYaeTcs NocpeacTBOM
COOTBECTBYHOLLEro emMy BblKno4aTens.

17.1 3awmTa ot 3amep3aHus

Ecnu Hacoc He ByaeT akcnnyaTtupoBaTbCsi B 3MMHUIA Nepuog,
HeobX0AMMO CrUTb N3 HEro NepekadYnBaemMyto XnaKoCTb, YTObbI
n3bexarb NOBPEXOEHU B pedynbrate 4eNCTBUSA OTpuLaTenbHOM
TemnepaTtypbl.

[lns cnvBa n3 Hacoca nepekadYnBaeMon XUAKOCTU Heobxoanmo
OTMYCTUTb BUHT BEHTUMSALMOHHOTO OTBEPCTUS B FOMIOBHOMN YacTu
Hacoca 1 BbIBEpHYTb pe3bb0oByto NPobKy CIMBHOIO OTBEPCTUS B
€ro OCHOBaHuUM.

He 3aTarmBaTb BUHT BEHTUMALMOHHOIO OTBEPCTUS U HE
BBEpPTbIBATb peab6osyr0 np06Ky CIIMBHOIo OTBEPCTUA BNJ1OTH A0
creayruiero BBoga Hacoca B aKkcnyatayuio.

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 o6HapyXeHUsA n ycTpaHeHUsi HeMcnpaBHOCTEN

Hu e koem cnyyae He ebINONHAMB HUKaKux nodKsro4YeHuUll Ha Hacoce, 8 wkagy ynpaeseHusi/6noke
npedoxpaHumeJiel unu KjieMMHoOU Kopobke 06020 u3 Hacocoe Hydro Multi-E, ecnu HanpsixeHue numaHusi He 6b1J10
OMKJII04eHO KaK MUHUMYM 3a 5 MUHym 3o 3amo2o u He obecre4yeHbl yC108Usl, UCK/II0Yalou,ue 803MOXHOCMb €20
csly4aliHo20 M08MOPHO20 8KITHOHEHUSI.

HeucnpaBHoCTb MpuumnHa YcTtpaHeHue
1. TNpwn nycke a) Tekylwee 3Ha4YeHWe faBreHUs paBHO MopoxpaTk, NOKa He ynazeT AaBneHne Um CHU3UTb ero
anekTpoasuraTenb He VI NpeBblLIaeT YyCTaHOBIIEHHOE B HanopHow nuHun Hydro Multi-E, 4to6bl npoBeputsb,
paboTaert. 3afjaHHOE 3Ha4eHue. 6ynet nu 3anyckatbes Hydro Multi-E.
b) Tepebou c anekTponuTaHneM. MogknounTb anekTponuTaHue.
c) OrTkniovaeTcs BblKMOYaTensb. YcTpaHUTb HEUCNpaBHOCTb U BKITIOUYUTL BbIKMOYaTenb.
d) CpabGoTana BCTpoeHHas B CeasaTtbces ¢ oupmont Grundfos.
aneKkTpoABuraTens 3almTa.
e) HeucnpaBHOCTb BbIKMOYaTENS. 3amMeHnTb aBTOMaTU4eCcKuii BbikNioYaTerb.
f) HeucnpaBHOCTb anekTpoaBuratens. OTpeMOHTUPOBAaTb UNN 3aMEHUTb ANEeKTpoABUraTenb.
g) HeucnpaBHOCTb AaTynka QaBreHus.
- Bbilwen u3 cTpos AaTyuk AaBneHus. 3ameHnTb AaTymk AasneHus. [laTymky ¢ BbIXOAOM
curHanos 0-20 MA unu 4-20 mA koHTponupytoTca Hydro
Multi-E.
- Kabenb paszopBaH nnu KopoTko3amkHyT. OTpeMOHTMPOBaTb UM 3aMeHUTb Kabenb.
2. Onektpogsurartenb a) Pab6ota Bcyxylo unu otcyTcTBME MpoBepuTb Nnogady Boabl k Hydro Multi-E. Mocne

3anyckaeTtcs, Ho cpasy
rnocre 3Toro
ocTaHaBnMBaeTcs.

He obecneuynBaeTtcs
3KCnnyaTaluMoHHOe
AaBreHue.

AaBlieHUA BacblBaHUA.

nogbemMa AaBrneHus BacbiBaHUs 0o Tpebyemoro
3Ha4YeHMs NOBTOPHbLIN NMYCK HAcOca NPon3onaeT CnycTs
15 cekyHa.

3. Hydro Multi-E octaHoBuncs
N HEe MOXeT BO30OHOBUTL
pabory.

HewncnpaBHOCTb AaTynka AaBneHus.
Bhlwen u3 cTpos AaTynk AaBneHus.

Kabenb pa3oMKHYT MU KOPOTKO3aMKHYT.

3amMeHuTb AaTyuk AaBneHus. [laTumku ¢ BbIXO4OM
curHanos 0-20 MA unu 4-20 MA koHTponupytotcsa Hydro
Multi-E.

OTpeMOHTI/IpOBaTI: NI 3aMeHuTb kabenb.

HewncnpaBHocTb B6rnoka ynpaBneHus.

OnekTponutaHve pa3beguHEHo Ha
Hacoce 1.

HedekTHbI Bnok ynpasneHus.

MopknounTb ANeKTponnTaHne.

3aMeHNTb KNeMMHY0 KOpobKy Ha Hacoce 1 unu
CBSDKMTECH C Gnuaxanimm npeacTaBUTeNbCTBOM UMK
cepBUCHbIM LieHTpom Grundfos.

4. HectabunbHasa nogava
BoAbl Hydro Multi-E
(OTHOCUTCS TOMBKO K O4YEHb
HU3KOMY YPOBHIO

a) Crnuwkom HM3Koe AaBneHve BacbiBaHns. [1poBepuTb BCacbiBaoLWmUii TpyOONPOBOA U MPUEMHBIN
ceTyaTtbln PUNLTP, €CNN OH eCTb.
b) YactnyHo 3abuT rpssbio BcacbiBawwmi  O4ncTuTb BCacbiBaoLwmin TpybonpoBoa/Hacochl.

Tpyb6onpoBoa/Hacochl.

notpebnenms). c) Hacocbl noagcaceiBatoT BO3AYX. MpoBepnTb OTCYTCTBUE yTe4eK BO BCachbiBatOLWEM
TpybonpoBoge.
d) HewncnpaBHocTb AaTuuka AaBneHus. 3aMeHUTb faTyvk AaBneHus.
5. Hacockl paboTtatoT, HO He a) 3abwuT rpAsbio BcacbiBaoLWwuii OuuncTuTb BecackiBaoLwmin Tpybonposoa/Hacochl.
nogaroT BoAy. TpybonpoBoa/HacochI.
b) 3abnokupoBaH B 3aKpbITOM MOMOXeHUN  OuncTUTb 0bpaTHbIV knanaH. ObpaTHbIN KnanaH

obpaTHbIi KnanaH.

AomkeH cBo6o4HO nepemeLlaTbes.

PasrepmeTusaunsa BcacbiBaroLwero
TpybonpoBoaa.

MpoBepnTb OTCYTCTBUE yTEUEK BO BCaChiBaOWEM
TpybonpoBoge.

d) [lMpoHukHOBEHWe BO3ayxa BO Ypanutb BO3ayx U3 HacocoB. [poBepuTb OTCYyTCTBUE
BcacblBaLWMn TpybonpoBOA/B HACOCkl.  yTevek BO BcacbiBatoLwem TpybonpoBoae.
6. Hydro Multi-E He moxeT a) Kabenb pasoMKHYT unm kopoTko3amkHyT OTpeMOHTMpOBaTh MM 3aMeHUTb kKabenb.
OOCTUYb YTaHOBMEHHOIO (wwuHa cBsisan GENlbus mexay Hacocom
3HaYeHus. 1 n Hacocamu 2/3).
b) Hacochkl 2 unun 3 He paboTatoT. MoaknoYMTL 3NeKTponNuTaHne K Hacocy 1 NPOBEPUTL
COCTOsIHME Hacoca.
7. Tedb Yepes ynnoTHEHne a) [oBpexaeHne ynnoTHeHMs Bana. 3ameHnTb yNnoTHeHWe Bana.
Bana. b) Ban Hacoca HenpasBuIbHO BbiCTaBMeH MoBTOPUTL PETrYNUPOBKY MONOXEHUS Bana Hacoca no

no BbICOTE.

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

OuncTuTb BecacbkiBawLmii TpybonpoBoa/Hacockl u
NPUEMHbIN ceT4aTbIi PUILTP, €CrN OH eCTb.

b) Hacochkl He BpawatoTcs cBob6oaHO
(conpoTuBneHne TpeHns) ns-3a
HernpaBUIbHO BbICTABMEHHOMO MO

BbICOTE Bana.

[MoBTOPUTL perynnpoBKy MOSIOXeHWUst Bana Hacoca no
BbICOTE.

CnepynTe ykasaHusim Ha puc D unu E, npuBeaeHHbIM B
KOHL|e JaHHOW NMHCTPYKLUMN.

9. OuyeHb YacToe BKIoveHne- a) HenpasunbHo BeiGpaH nognop B

BbIKITIOYEHME. HanopHoM rugpobake.

[MpoBepuTb Noanop B HAaNOpHOM rugpobake.

b) PasHuua mexpy naeneHuem ctapta u

OCTaHOBa CliMwKoOM Mana.

YBenuybte guddepeHymnansHoe AaBneHne Ha Kaxaom
perynaTope AaBneHus.

BHumaHue: Takasa cuTyaums BO3MOXHa

TOJIbKO MPpWU Hann4uu aBapvuZHoro

pexuma.

19. TexHnyeckune paHHble Hydro Multi-E
¢ ogHoda3HbIM 3neKTpoaBUraTenem

19.1 HanpsixxeHue nuTaHuA

3 x400/230 B £10%, 50/60 'y, N, PE (c 3awuTHbIM
3a3eMreHnem).

KaGenb: 0,5 - 1,5 MM2.

CMoTpM Tabnnuky ¢ TEXHUYECKUMU JaHHbIMU.
PekoMmeHayembie npegoxpaHuTenm

[Onsa anekTpoasuratenen mowHocTbio ot 0,37 go 1,1 kBT:
makc. 10 A.

MOFyT NPUMEHATLCA CTaHAaPTHbIE NPefoXPaHNTENN KaK
6bICTp0,El,el7ICTBy}OLLI,VIe, TakK U MHEPLMOHHOIO AENCTBUSA.

19.2 Tok yTeuyku Ha 3emrto

20. TexHn4yeckue paHHble Hydro Multi-E
¢ TpexdasHbIM anekTpoaBuratenem

20.1 HanpsixkeHue nuTaHus

3 x 380-480 B £10%, 50/60 'y, PE (c 3awuTHbIM 3a3eMNeHnem).
Kabenb: 6-10 MMm2.

CMOTpU Tabnuuky ¢ TEXHUHECKUMU AaHHBIMU.
PekomeHayeMmble npeAoxpaHuTenu

[nsa snekTpoasuratenen MowHocTbio ot 1,5 go 5,5 kBT:
makc. 16 A.
[ns anekTpoasuratenemn MowHocTtbo 7,5 KBT: makc. 32 A.

MOFyT NPUMEHATLCA CTaHAapPTHbIE NPeaoXpaHNTENN KakK
6bICTpO,D,el7ICTByIOLIJ,VIe, Tak U UHEPLMOHHOIO AEeNCTBUS.

20.2 Tok yTeuku Ha 3emnio

MowHoOCTb Kon-Bo HacocoB Tok yTeuyku Ha MouwHocTb Kon-Bo HacocoB Tok yTeukun
anekTpoaBuratens B 6ycTepHOM 3emnio aneKkTpoAaBuratens B BycTepHOM Ha 3eMIo
[kBT] mopyne [mA] [kBT] monayne [mA]
07 0.37 4o 1.1 2 <7 1,5 0o 3,0 (HanpsikeHue 2 <7
3 <10,5 nutaHus < 460 B) 3 <10,5
M3amepeHune Toka yTeuykn NnpoBedeHo B COOTBETCTBUM C 1,5 #o 3,0 (HanpsixeHune 2 <10
TpeboBaHMsMM eBpocTaHaapTa EN 60 355-1. nuTaxus > 460 B) 3 <15
19.3 Bxoabl/Bbixoabl 4,0 00 5,5 i : 12
LincppoBon Bxon > <20
BHewwHnn 6ecnoteHumnanbHbin nepekntovatens BKI-BbIKI. 5,5, 1450 06/MuH
HanpsxeHue: 5 B noctosiHHOro Toka. 3 <30
Tok: < 5 MA. 2 <20
OKpaHupoBaHHbI kabenb: 0,5 - 1,5 Mm2. 7,5 3 <30

CurHan gartyuka

+ CurHan HanpshxeHus
[MocTosiHHbIN TOk HanpsbkeHuem 0-10 B, R; > 50 kQ
(4epe3 BCTPOEHHbIN UCTOYHUK HANPSKEHWS NUTaHKS).
Donycku: +0%/—3% npu Makc. curHane HanpsKeHus.
SkpaHupoBaHHbIN kabenb: 0,5 - 1,5 MmZ.
Makc. anuHa kabens: 500 m.

» CurHan Toka
MocTtosaHHbIN TOK 0-20/4-20 MA, Rj = 175 Q.
Honycku: +0%/-3% npu mMakc. curHane Toka.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 MmZ.
Makc. gnuHa kabens: 500 m.

* HanpsbxeHue NUTaHWs [aTyYMKOB:
+24 B noctosiHHOro toka, makc. 40 mMA.

Bbixoa cuctembl curHanusauum

BecnoTeHumnanbHbI KOMMYTUPYIOLLMIA KOHTAKT.

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

Makc. onuHa kabens: 500 m.

MoakntoyeHue LWWUHbI cBasn

Mpotokon nepegaun Grundfos GENIbus, nHtepdenc RS-485.
OKpaHNPOBaHHbIV TPEXXKUMbHBIN Kabenb:

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

Makc. gnuHa kabens: 500 m.
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M3mepeHmne Toka yTeukun NnpoBeAeHO B COOTBETCTBUN C
TpeboBaHuaMM eBpocTaHgapta EN 60 355-1.

20.3 Bxoabl/Bbixoabl

Lncdposon Bxon

BHewHuin 6ecnoTeHumnanbHbin nepekntovatens BKI-BbIKJT.
HanpsixeHne: 5 B nOCTOSAHHOrO Toka.

Tok: < 5 MA.

OkpaHnpoBaHHbIN kabenb: 0,5 - 1,5 MM2,

CwurHan paTyuka

* CwurHan HanpspkeHus
MocTosiHHbIN Tok HanpsbkeHneMm 0-10 B, R; > 50 kQ
(4epes BCTPOEHHbIV UCTOYHUK HanpsXXeHnst NUTaHus).
Honycku: +0%/—3% npu Makc. curHane HanpsXeHus:.
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 MmZ.
Makc. gnuHa kabensi: 500 m.

» CurHan Toka
MocTosiHHbIN Tok 0-20/4-20 MA, Rj = 175 Q.
Honycku: +0%/-3% npun mMakc. curHane Toka.
OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 MMmZ.
Makc. gnvHa kabens: 500 m.

* HanpshkeHne nUTaHus faTYMKOB:
+24 B noctosiHHOro Toka, makc. 40 mMA.



Bbixoa cuctembl curHanusauumn

BecnoteHumnanbHbIN KOMMYTUPYIOLLMIA KOHTAKT.

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

Makc. gnuna kabens: 500 m.

MoaknouveHue LUUHDbI cBsizn

MpoTokon nepenayn Grundfos GENIbus, uHtepdenc RS-485.
OKpaHMPOBaHHbIV TPEXKUMbHBIA kKabenb:

0,5- 1,5 mm?2 / 28-16 AWG.

Makc. gnuHa kabens: 500 m.

21. pyrue TexHu4yeckume AaHHbIe
EMC (anekTpomarHMTHasi COBMECTUMOCTb)
EN 61 800-3.

YKunble nomeLleHus - HeorpaHU4YeHHOe UCMOoMb30oBaHne, B
cootBeTcTBuM ¢ CISPR 11, knacc B, rpynna 1.

MpOoMbILLINEHHbIE MOMELLEHNS - HEOTPaHUYeHHOe
ncnonb3oBaHue, B cootBetcTBuu ¢ CISPR 11, knacc A, rpynna 1.

[ns nonyyeHus gpyron uHdopmaumm obpawiantecsk B Grundfos.

Knacc 3awuTbl

CtaHpgapTHbii: IP 55 (IEC 34-5).

Knacc nsonsiuum

F (IEC 85).

TemnepaTypa okpyxatoLien cpeabl:

* Pa6oyas: 0°C no +40°C.

*  XpaHeHusi/TpaHcrnopTuposku: —40°C go +60°C.
OTHOCUTENbHAA BNaXHOCTb

Makc. 95%.

YpoBeHb 3BYKOBOIO AaBreHUs:

Hydro Multi-E ¢ ogHocha3HbIMK anekTpoaBUraTensimm:

KonunyectBo YpoBeHk
MowHocTb HACOCOB 3BYKOBOIO
aneKTpoaBU- [aBrieHus
ratens B yCTaHOBKe [60]
[kBT]
3
60
0OT10,37 po 1,1
® 63

Hydro Multi-E c Tpexcda3sHbIM anekTpogBuraTenem:

MouwHoCTb Konuyectso YpoBeHb
3nekTpoaBU- Hacocos 3BYKOBOrO
ratens B ycTaHoBke [AaBneHust
[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. YTununsauusa oTxonoB

[aHHoe n3genue, a Takxe y3nbl U AeTanu AOMKHbI

YTUNN3NPOBATLCS! B COOTBETCTBMU C TPEGOBAHUSIMU IKOSOTUN:

1. WicnonbayliTe 06LLECTBEHHbIE UMK YaCTHble CryXbbl cbopa
mycopa.

2. Ecnv Takme opraHmsaumm unu upmbel OTCYyTCTBYIOT,

CBSIXMUTECH € Bnvkanumm cpunmanom unu CepBUCHbIM
ueHTpom Grundfos (He npumeHumo ansa Poccun).

23. NapaHTUn nsrotoBuUTenNs

Ha Bce ycTtaHOBKV NpeanpusTne-npon3BoanTenb nNpeaocTaBnser
rapaHTuio 24 mecsua co AHs npogaxw. Npu npogaxe nagenus,
nokynaTento Bblgaetcs MapaHTUNHbIV TanoH. Ycnosus
BbIMOMHEHNS rapaHTUHbIX 06s3aTenbCTB CM. B [apaHTuiiHOM
TanoHe.

YcnoBusi nogayv peknamauum:

Peknamauwnn nogatotcs B CepBucHbi LeHTp Grundfos (agpeca
yKasaHbl B rapaHTUAHOM TaroHe), Npy 3TOM Heobxoaumo
npeaocTaBUTb NPaBUbHO 3aMNOMHEHHbIV MapaHTUIAHBIA TanoH.

24. NpepnpusaTve U3rotoBUTENb
000 "T'pyHadoc UcTpa”

143581, MockoBckas obnacTb,

McTpuHckuii parioH, 4. JlewkoBo, g. 188

Mo Bcem Bonpocam Npocum obpawiatbea:
00O "TpyHAadoc”

109544, r. Mocksa, yn. WkonbHas, 39

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

CoxpaHsieTcs NpaBo Ha BHECEHWE TEXHUYECKNX U3MEHEHUN.
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Puc. A

MakcumanbHo gonyctumMmoe paboyee aaBneHue / [inana3oH Temnepartyp pabouen XUAKOCTU:

PJE - CLAMP - CA - UNION
DIN - FGJ

Pabouee Auanasoh Pabouee Avanasoh
naBneHme TemnepaTypbl naBneHue TemnepaTypbl
XUAKOCTHU XUAKOCTU

CRE 1 16 Gap -20°C — +120°C 25 Gap -20°C — +120°C
CRE 3 16 Gap -20°C — +120°C 25 Gap -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 6ap -20°C — +120°C
CRE 15-1 > CRE 15-7 10 Gap -20°C — +120°C
CRE 15-1 > CRE 15-10 16 Gap -20°C — +120°C
CRE 15-1 > CRE 15-17 25 Gap -20°C — +120°C
CRE 20-1 > CRE 20-7 10 6ap -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 Gap -30°C — +120°C
CRE 32-8-2 > CRE 32-12 25 Gap -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 Gap -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 Avanazoh
naBnenme TemnepaTypbl faBnenme TemnepaTypbl
XUAKOCTU XKUAKOCTU

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 Gap -20°C - +120°C 25 6ap -20°C - +120°C
CRE 10-1 > CRE 10-10 16 Gap -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 Gap -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 gaBneHue nognopa:

50 Ny 60 Ny

CRE 1s

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

CRE 1

CRE 1-2 > CRE 1-36 10 6ap | CRE 1-2 > CRE 1-25 10 Gap
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 15 6ap | CRE 3-17 > CRE 3-25 15 Gap

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 Gap | CRE 5-10 > CRE 5-24 15 Gap

CRE 10

CRE 10-1 > CRE 10-6 86ap | CRE 10-1 > CRE 10-5 8 6ap

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

CRE 15

CRE 15-1 > CRE 15-3 86ap | CRE 15-1 > CRE 15-2 8 6ap

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 Gap | 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 6ap

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

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

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 6ap

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

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

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

CRE 90

CRE 90-1-1 - CRE 90-1 4 03P | GRE 90-1-1 > CRE 90-2-2 10 6ap

CRE 90-2-2 & CRE 90-3-2 106ap | cRE 90-2-1 > CRE 90-4-2 15 6a

CRE 90-3 > CRE 90-6 15 Gap P
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Puc. C
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Hydro Multi-E ¢ CRE 1/3/5
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Hydro Multi-E ¢ CRE 10/15/20
Puc. E
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