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/\ BHUMAHHUE!

MEPE] HAYAJIOM YCTAHOBKH WJIA 3AITYCKOM YCTPOMCTBA BHUMATEJBHO IPOYUTATH IAHHOE
PYKOBOJICTBO.

[Ipou3BomuTENs MPENOCTABIIET TAPAHTHIO HA M3/ETHE CPOKOM 24 Mecslla ¢ AaThl MpoJaxd. B cimydae Bo3Bpara YCTPOWCTBO IOJKHO
KOMIUIEKTOBAThCS JAHHBIM PyKOBOJICTBOM, Ha MOCIEIHEH CTPaHUIE KOTOPOTO YKa3bIBACTCs 1aTa YCTAHOBKH.

l'apaHTHHHBIMA HE CYMTAIOTCS CIEAYIOIIHE CIydal: MMEIOTCSl BHEIIHHE ITOBPEXACHMS, YCTPOHCTBO pPa300paHO WIM TOBPEXICHO B
pe3ynbTaTe HENPaBWIBHON JKCIUIyaTalud W (WJIM) HENPaBHIBHOM YCTaHOBKH; YCTPOMCTBO HCIIONB30BAJOCh HE IO HA3HAYCHUIO,
NIPEAYCMOTPEHHOMY IIPOU3BOIMTENIEM; YCTPOUCTBO YCTAHOBJIEHO B HECOOTBETCTBYIOLIUX YCIOBHUIX OKPY)KAIOIIEH Cpeibl I MOKII0YEHO
K DJIEKTPUYECKOH CHCTEME, KOTOpasi He 0TBEYAeT ACHCTBYIOIMM HOPMaM.

[MponsBoMTENL HE HECET OTBETCTBEHHOCTH 32 JIFDOOW BpeJl, IPHYNHEHHBIH JIIO/SIM | (WJIH) UMYILECTBY, €CJIM Ha JINHHUM TIepe]l TpUOopoM He ObLTH
YCTaHOBJIEHbI HEOOXO/IMMBIE IEKTPHUECKHE 3aIUTHBIE YCTPOKCTBA MM €CIIH YCTAaHOBKA HE BBITIOJIHEHA B COOTBETCTBHH CO CTaHapTaMH.
VYcraHoBKa W 0OCITyKHBAaHHE NAHHOTO YCTPOMCTBA JOJDKHBI MPOM3BOAWTHCA TOJBKO CIICHHATM3UPOBAHHBIM M KBATH(UIMPOBAHHBIM
MIEPCOHATIOM, KOTOPBII B COCTOSIHUH JI0 KOHIIA TIOHATH COJIEPKaHUE HACTOSIIETO PYKOBOACTBA.

[pu nr000ii paboTe ¢ yeTpoiCcTBOM, KOTOpast TpedyeT JeMOHTaXa KPBIIIKH, HE00X0INMO OTKITI0YATh SJIEKTPOITUTAHNE.

He cymecTByeT SBHBIX IPUYHUH HEOOXOAMMOCTH M3BJICUEHHS EKTPOHHOH IUIaThl. Eci OHa Bee-Takw M3BIEKAeTCs, HEOOXOAMMO TOMHHTB, YTO HA
HEKOTOPBIX €€ YaCTAX COXPAHIETCs! AIEKTPUUECKII 3aps]l ellle HECKOJIBKO MUHYT II0CTIe TOT0, KaK YCTPOICTBO ObUIO OTCOEIMHEHO OT CETH.
[Mpon3BoauTeNh HE HECET OTBETCTBEHHOCTb 3a JIFOOOM BpEs, NMPHYMHEHHBIN JIOIIM U (WIM) MMYILIECTBY B pe3yJibTare HecpadaThIBaHMs JIFOOOTO
BHYTpPEHHETO0 yCTpoiicTBa Oe30macHOCTH. VICKIIIoueHHe cOCTaBIeT BO3MELICHHE 3a caM IIPHOOP, ECIH He 3aKOHUYMIICS FapaHTHIHHBIA CPOK.
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JanHoe o0opyaoBaHue npou3BeaeHO ¢ codonenueM qupekTusbl ROHS 2002/95/EC.
BrimenpuBeeHHbII 3HAYOK NePe4ePKHYTOI0 MYCOPHOI0 KOHTeiiHepa 03Ha4aeT, YTO B LeJSAX 3alUMThI OKPY:Kalouiei cpeabl
00opy/i0BaHMe N0 OKOHYAHUHU CPOKA CJIYKObI HeJIb351 YTHIM3HPOBATH BMecTe ¢ OBITOBBIMH OTXOAaMH.
YceTpoiicTBO M YIAKOBKA JOJIKHBI YTHIN3MPOBATHCS B COOTBETCTBHU € MOJI0KEHUAMHU MEeCTHOT0 3aKOHOAATEJIbCTBA.

< OBIINI BUJI-TABAPUTHBIE PASMEPBI-WJIEHTUGUKAILINS




L OIMMCAHUME

Nettuno siBisiercst 2J€KTPOHHBIM YCTPOWCTBOM, KOTOpO€ 0a3HupyeTcsi Ha MHBEPTOPHOHW TEXHOJOTMH M KOHTPOJIMPYET BKIIOYCHUE H
BBIKJTIOUCHHE JIEKTPOHACOCA.

brarogaps Takoidl TEXHOJOTMHM JaHHOE YCTPOHCTBO MOXKET PEryiaupoBarh dacToTy (I'Il) mocTymaromiero Ha JBHUIraTelb TOKA TaKUM
00pa3oM, 9TOOBI H3MEHATH PEXKAM BpAIICHUS 00/MHUH B 3aBUCHMOCTH OT IIOTPEOHOCTH BOJBI B CHICTEME.

Takum 00pa3oM 3HaueHHUE JaBJICHHS, KOTOPOE JOXOOHUT A0 TOYEK IOTpeOIeHHs, BCEraa IOCTOsSHHOE, a MOJIOICHUE IBUraTelsl BCeraa
HPONOPLMOHABHO aKTyalbHBIM TPEOOBAHHUAM CHCTEMBI. 3a CHET ITOT0 JOCTUraeTcs 3HAYUTEIEHOE SHEPTrocOepeKeHHE.

TEXHUYECKHUE JTAHHbBIE

NETTUNO 3P-13A | NETTUNO 3P-9A | NETTUNO 3P-6A
[MuTtanue cetn tpu ¢aser 400 B mepem. Toka +£10% - 50/60 I'g
BrixonHoe HampspkeHHe Tpu ¢a3er 400 B mepem. Toka
MaxkcumanabHas JNEeKTpHYECKast 7,5 kBt — 10 11.c. 5,5kBr— 7,5 n.c. 3,7 kBt -5 n.c.
MOIITHOCTH TBUTATEIIS
MaxkcuManbHbIH (Da3HBIH TOK JBUTATEIS 13 A (cpemnexBanp. 9 A (cpemHexBazp. 3HaUeHHE) | 6 A (CpeTHEKBaap. 3HAUCHHUE)
3HAYCHUE)
OxJaxxeHne [TpunynuTenpHas BO3AYIIHAS BEHTUIIIINS Bozaymnaas
AHAaJIOTOBBIC BXOIBI 420 MA (matamk masienus) + 0+-10 B (Bcriom.)
udpoBsie BXOAH: 3 Bxoja (HOAKIIOYUTH, ONIHOKa, 2° HACTPOHKa)
nbpoBsie BEIXOABI 2 mporpaMMupyeMBIX pere (24 B — 2A makc.)
Knacc 3anmrsl IP 44
Bec 6,430 xr
I"abapuTHBIC pa3Mepsl 213x263x191 MM
Tun nepexrodeHus 1.Y (B cootBerctBru ¢ EN 60730-1)
Paboyas Temmeparypa  OKpyKaromieu ot +0° C mo +40° C ot +0° C o +45° C
cpezbl

& PABOYME XAPAKTEPUCTUKHA

' TlocToSHHOE JaBIEHHE 3a CUET PEryTHPOBKH 06OPOTOB IEKTPOHACOCA

V' DHeprocGepexenne Garoaps MeHbIIEMY TOTPEBICHHIO HACOCA

V' IlnaBHOE BKJIIOUEHHE M OCTAHOBKA HACOCA, KOTOPHIE CHIKAIOT OMACHOCTh THAPOYIApa

' 3ammra OT CYXOro Xoa B CIIydae OTCYTCTBHS BOJBI HA BCACHIBAHUH

V' ABTOMaTHueCKHii COPOC B CIIyuae OCTAHOBKH M3-3a CYXOTO X014 0OECIIEUHBACT aBTOHOMHOE PELICHHE COCTOSHHE OIIHOKH
V' DdeKTHBHBIN KOHTPONS 32 yTEUKAMH TS 3aIIHTHI HACOCA B CITydae MOBTOPSIOIINXCS IEpPE3anyCKOB

' DyHKIMs 3aIUTE OT GIOKHPOBAHHS

' VMHast pyHKIHS BEIKIIOUEHHS! IPH TIEPErpy3Kax 110 TOKY JUIs YBEIHYSHHS CPOKA YOI HHBEPTOPA

V' LludpoBoii MHAMKATOp JABICHHS, TOKA, HANPSKCHHIS U 4aCTOTHI HA JUCILICE

' CBeroBbIE CHIHAJIBI M COOBIICHHS HA TUCIUIEE O pa3IMYHbBIX CTATycax padoThl/OMNOKK

' BcromorarensHbie BXOBI H BEIXOBI JUTS AHCTAHIHOHHOTO KOHTPOJIS M CHPHATH3AIMH COCTOSHHS

' BO3MOXHOCTb B3aHMO/IEHCTBHS HECKOIBKIX YCTPOMCTB B COCTABE Y3/IOB HATHETAHHS AaBICHHS (OT JBYX 0 BOCHMH)
& 3ALIUTHI

N 3amuTa OT CyXoro xoja

N 3ammra 0T H30BITOYHOTO JABIIEHUS

' 3ammra OT NOHMKEHHOTO HATPSKCHHS CETH

' 3ammra OT NOBBIIEHHOrO HANPSKEHHS CETH

' 3amura oT HecOATAHCHPOBAHHOI HATPY3KH

' 3ammra OT KOPOTKOrO 3aMbIKAHHS HA BRIXOJHBIX HAKOHCUHHKAX

' AMmmepoMeTpuueckuii KOHTPOIIb Ha BBIXOJIE ABHIaTEs

' 3amura ot BHYTPEHHET0 IIeperpeBa HHBEpTOpa (TeMIiepaTypa okpyskaromiei cpens! u temreparypa IGBT)
' 3ammra OT 3HAYMTETBHBIX yTEUEK, IS KOTOPHIX XapaKTEePHbI YACTHIE MEPE3aITyCKH HIEKTPOHACOCA

® DJIEKTPOMAT'HUTHASA COBMECTUMOCTD (EMC)

Wznenue mponuto HCHBITAaHUA COTIACHO CTaHIApTaM, YKa3aHHBIM B Jekiaparun cooTBeTcTBUSA EC. TecTsl MpoBOAMINCE B CTAHAAPTHBIX
YCIIOBHSAX JKCIDIyaTallMd C WCIIOJIb30BAaHMEM JKpaHMPOBAHHBIX Kalenell Ha BXoae M Ha BBIXoxe (kabenp apuratens 15 merpos, Ge3
BCIIOMOTATENBHBIX MOAKIIOYCHNH). ONBIT TOKa3aj, 4TO 3HAYMMbIe M3MEHEHHS YPOBHEH ITOMEX 3JICKTPOMAarHWTHOW COBMECTHMOCTH
MIPOUCXOAT IPH N3MEHEHNH THTIA U JITUHBI KaOenel, UX IOJI0KEHHSI, THIIA CTIOIF30BAHHOTO IBUTATENS M MTPOU.

Eciu BO3HHKHYT TOMEXH MO OTHOIICHUIO K JPYTUM HpPUOOpaM, oOpaTUTBCS K MPOU3BOAMTENIO, YTOOBI OLCHHUTH JONOJHHUTEIBHEIC
PELICHUS [0 CHIYKEHUIO DJIEKTPOMArHUTHBIX MIOMEX.




% YCTAHOBKA
(OKPEIIEHUE YCTPOMCTBA:

Nettuno mocTaBisieTcss BMeCTe €O CIICLMAJILHBIM KPENEe)KHBIM KPOHIUTEHHOM, Giarofaps KOTOPOMY MOXHO Pa3MECTHTh NpUOOp Ha
ctere. C MOMOIIBIO OMIIMOHATIBHOTO KOMIUIEKTa BO3MOKHO KpPEIICHNE pudopa Ha TOPU30HTAILHOM TPyOOIIPOBO/IE.

Kak B ciryyae HaCTEHHOH YCTAaHOBKH, TaK U B ClIydae MOHTaka Ha TpyOe yOeIUThCs, YTO KPEIUIeHHE BBHIIOJIHEHO 0e30MacHbIM 00pa3oM,
4TO TpyOa WK CTEHA 00JIQAI0T JOCTATOYHON MPOYHOCTHIO, YTOOBI BEIICPIKUBATh BEC YCTPOMCTRA.

VYcTanoBka JOJDKHaA BCCTrJa BBINOJHATHCA BHYTPU B NOMCIICHUH, 3alIUIIIECHHOM OT HbLJIA U BOJBI. Nettuno CJICAYCT pa3MEIllaTh BBIIIEC
Hacoca BO U30eKaHue PHUCKa NOrpyKEHU B CJ1ydae 3aTOIJICHHUA.

He crnenyer ycTraHaBiIMBaTh YCTPONCTBO B COOOINAMOIIMXCS MPOCTPAHCTBAX, MOTOMY YTO CHMIKAETCS YPOBEHb BEHTWIAIUW W,
CICA0BATCIbHO, CTCIICHD OXJAXIACHHUA HHBEPTOPA.

HACTEHHAA YCTAHOBKA

Nettuno moxer ycTaHaBIMBaTHCS HAa CTEHE WIIM Ha JPYroi POBHOM IMOBEPXHOCTH IPH IIOMOIIY KPOHIITEHHA M BUHTOB U3 KOMILIEKTa
NoCTaBKU. UTOOBI JIETKO YCTAHOBUTH IIPUOOP, BHINOJIHUTH YKa3aHHbIE HUKE JCHCTBHSI.

1) 3akpenuTh KPOHIITEHH Ha CTEHE C TIOMOIIBIO 4 BUHTOB 2) IlpenBapurenbHO coOpaTh KpemleXXHble BHHTHI Ha 3aJHEH
yacTu ycTpoicTtsa Nettuno,
13 KOMITJIEKTA MOCTaBKHU. [IpoBepUTH MpaBMIIbHOE TOPU30HTAIBHOE BEIPABHUBAHHE. OCTaBUTH 3 MM JI0 TOJIOBKH BUHTOB.

3) YcranoButh Nettuno Ha KPOHIITEHH TaK, YTOOBI 4) ITonHOCTBIO 3aKPYTUTH BUHTHI Ha 3a1Hei yactu Nettuno.
TOJIOBKM BUHTOB BOLIIH B 00Jiee KPYITHBIE OTBEPCTHSL, OITYCTHTh TPHOOD

BHU3.

YCTAHOBKA HA TPYBY

Nettuno kpernuTcst K TOPH30HTATFHOMY TPYOOTIPOBOAY C TOMOIIBIO0 KOMITIEKTa KPETIEKHBIX XOMYTOB ((aKyIbTaTHBHO, HEOOXOANMO
3aKa3bIBaTh OTACNILHO). VIMEIOTCS 4eThIpe pa3InyHbIX pa3Mepa XOMYTOB COIVIACHO MPEICTABICHHOH HIXKE CXeMe.

) M EN |



KOMIUIEKT JJIsI YCTAHOBKU HA TPYBY

KOoJ OIIMCAHHUE

KIT-TUBO114 KpenexxHblii KOMIIIEKT i TpyOonpoBoyoB 17 V4
KIT-TUBO112 KpenexHpIii KOMIUIEKT i1 TpYyOOpoBoioB 17 V5
KIT-TUBO200 KpenexHpIii KOMIUIEKT 151 TPyOOIpoBOIOB 2
KIT-TUBO212 KpenexHpIii KOMIUIEKT JJ1s1 TpYyOOnpoBoIoB 2 V5

YT00KI JIETKO YCTaHOBUTH l'IpI/I60p, BBITIOJITHUTH YKa3aHHBIC HUKE HeﬁCTBHﬂ.

?

1) 3akpenuTh KPOHIITECHH HAa TPYOE C MOMOIIBIO 2) VO6enuThes, YTO  KPOHIUTEWH  XOPOLIO
kperuteHuii B popme U 1 4 601TOB M3 KOMILIEKTa 3aKpeIUIeH Ha TpyOe ¥ He MPOBOPaYMBaICs.

noctaBkd. CM. puc. 6 0 BeIOOpe oTBepCTHIA!
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3) [IpeaBapuTenbHO cOOpPATh KPEIIEKHBIC BUHTHI HA 4) 3aBectu Nettuno Ha KPOHINITEHH TaK, YTOOBI TOJIOBKU
3axHel ctopoHe Nettuno, OCTaBUTH 3 MM IT0/T TOJIOBKAMH BUHTOB BOIIUTH B 00JIee KPYITHBIE OTBEPCTHS, 3aTEM
BHHTOB. OITYCTHTb TIPUOOD BHU3.
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5) Jo xoHIIa 3aKpyTUTh BUHTHI c3aau Nettuno. 6) KpoHnmreitn npeaycMoTpeH 1 KperuieHus KperuieHni B popme U pasmimaHbIX

pa3MepoB, O MPaBIUILHOM HCIIOIB30BAHUN CM. CXEMY.

é TUJIPABJMYECKOE NIOACOEJIUHEHMUE:

ﬂaT‘-II/IK JaBJICHUA 4+20 MA JOJDKEH MOJAKIIOYAThCAd Ha IMPUTOKE CUCTEMBI IO BO3MOXKHOCTU JAJIEKO OT 30H, HOJABEPIKECHHBIX
Typ6yJ'IeHTHOCTI/I (HOBOpOTHLIX 3JICMCHTOB, OTBOJOB H HpO‘I.). 9710 H606XOZ[I/IMO JJIA JOCTHXKCHHA HaI/IJ'Iy‘IIlIeﬁ CTaOUIBLHOCTH
3aMEPCHHOI'0 CUTHAaJIa.

B o0s3aTensHOM TOps/IKE HA CUCTEMY CIIEyeT YCTAaHOBWTH PACHIMPUTENBHBIA 0ak eMKOCThIO HEe MeHee 2—5 JIMTPOB, YTOOBI TapaHTUPOBATH
MPABUJIbHYIO OCTAHOBKY HAacoca U YTOOBI OTPAHHYUTD MIEPE3aITyCKH H3-3a HEOOJBIIMX yTeueK. VX HaTMYHe SBIIETCS HOPMAIBHBIM SIBIICHHEM IS
OOITBIIIOTO YHCTIA CHCTEM.

JlaBneHne B Oake JOJDKHO COOTBETCTBOBATH 33JaHHBIM HACTPOWKAM YCTPOMCTBA. DTO TaK YKe IIOMOXKET rapaHTHPOBATh HEMPEPHIBHOCTH PaOOTHI B
cirydae OOJBIIOro MOTPeOICHNS BOIBI B CHCTEME (HalpruMep, CTHPAIBHBIC MAIIMHBL, CHCTEMA CJIMBA B TyAJICTHBIX KOMHATAX H T.1I.).

B cucreme cnemyer Tarke MpeIycMOTPETh BO3BPATHBIM KIAraH, 4TOOBI MPENOTBPATUTH BO3BpAT pabodell cpelbl Ha BCACHIBAHHE BO BpeMS
OCTaHOBKM Hacoca. Ecim nperycMOTpeHO HECKOJIBKO HACOCOB, PEKOMEHTYETCsl YCTAHOBUTD KJIallaH Ha BCACBIBAHUU JUIS KKIOr0 HAacoca.

A BHIMAHME! Bo BpeMsl OCTAaHOBKHM HAacoca TPYOOIPOBOJBI OCTAIOTCS IO JAABJICHHEM, II03TOMY II€PEd BBIIOJHEHHUEM JIFOOBIX
JIEWCTBHUH CIIEyeT CTPABUTh CUCTEMY 3a CUET OTKPBITHS BEHTHIIS.

1T YVCTAHOBKA B YV3JIAX TPOKAYKH W3 HECKOJBbKHX HACOCOB:

Nettuno MOXHO HCIOJB30BATH JI CO3JIAHUS Y3JIOB HATHETAHHS C MaKCHUMAJIBHBIM KOJIHYECTBOM 8 HACOCOB, KAXKIBIH H3 KOTOPBIX
KOHTPOJIMPYETCSI MHBEPTOPOM. MHBEPTOPHI MOAKIIOYAIOTCS Yepe3 IMociaenoBarebuoe coenuHenne RS 485. s uaeHTuUKAIMKA B
MOCJIE/IOBATENILHOM IIMHE KaXJOMYy HWHBEPTOpY MNpucBauBaercsi ampec oT 1 g0 8. B menmsix cHKeHUsl 3arpar He Tpedyercs
YCTaHABJIMBATh MAaTYMK [aBICHHS HA KaXIOM HHBEpTOpe. MOXKHO YCTAaHOBHUTH TOJBKO OIMH NPEOOpPA30BATEIbHBIA JaTYHK,
COCIMHEHHBIN € JIIOOBIM HMHBEPTOPOM (aJIpec YCTPOMCTBA-HOCHUTEINS JaTYUKa JAaBICHUS JOJDKEH OBITh 3aaH B MPOrpaMMe KaxJIoro
nnBepTopa). [Ipu HeoOxomuMocT U BecromoraTenbHas komanaa 0—10 B miam BxonHO# mudpoBoii cUTHAN AOIDKHBI TOJCOSIUHATHCS K
€/IMHCTBEHHOMY ycTpoiicTBy. [locienoBarenbHas CBs3b NENUT JaHHbIE JaTYUKA JABJICHHUS U LU(POBBIX BXOJOB MEXAY Pa3IMIHBIMU
IOJICOCAMHEHHBIMI HHBEPTOPAMH.

AJIPEC 1 AJIPEC 2 AJIPEC 8

JIATUVK JIABJIEHUSI

RS 485

L1®POBBIE BXOJIb
(TIOTIABOK, TAVIMEP
U ITPOY.)



X IJNEKTPUYECKOE NOAKJTIOYEHHUE:

/A BHUMAHME!

- Bce a1ekTpUYecKHe MOAKJIIOYEHUS J0JIKHbI 0CYIIEeCTBIATHCS CIeNHATN3HPOBAHHBIM MEPCOHAIOM.

- HeBepHoe nojk/iroueHue 3J1eKTPHYECKOr0 ABUIaTe sl MOKeT BbI3BATh MOBPesKIeHUs YCTPOICTBA U JBUraTe/Isl Hacoca.

- Hecod.0oqeHue yKka3aHUH W3 HACTOAINIEro maparpaga Mo:keT cTaTh NPUYHHON Cepbe3HBIX MOBPEKIEHU UMYyIecTBa U (MJIH)
TPaBM JII0/eii, 32 KOTOpbIe MPOU3BOAUTE/b He HeCceT HUKAKOH 0TBETCTBEHHOCTH.

- Eciim kalesb muTaHusi WM Kabeab Mexay NettUno m 3jieKTpoHacocoM MHOBPEKAEH, 3aMeHYy A0JKeH BBINOJHATH TOJIBKO
NPOM3BOJMTEIb NPUOOPA WM ero YIOJHOMOYeHHOe JINI0, W KBATU(GHUIHMPOBAHHBIH EePCOHAN, YTOObI IPEI0TBPATHTH PUCKH
A1 JIIoiel WM HMYIIecTBa.

CO6J’IIO[[aTI) HpaBI/IHLHLIﬁ MOpAAOK MOHTa)Xa BCEX KOMIIOHCHTOB, 3aBCCTHU JJICKTPUYCCKUC Kabenu B COOTBCTCTBYIOLINE KaOeILHEBIE
BBO/IBI. ernexcﬂme Traiiku JOJIKHBI OBITH 3aTAHYTBI, YTO ONPEAOTBPATUT BBIACPTUBAHUEC UJIN crubanue IIPOBOOB.

I[J'I}I IOACOCANMHCHHUA JTUHUN IMATAaHWUA HCIIOJIB30BAaTh MCTATMYCCKHE KaOeJIbHBIC BBOJBI, 1A TOACOCOAUHCHUA 1/0 (BCHOMOFaTCJ'ILHBIX
BXOO0B U BLIXO,Z[OB) HCIIOJIb30BaTh IJIACTMACCOBBIE KaOEIIH.

JDDDO00

=

BXO/ ITNTAHUA BBIXO/,

JABUI'ATEJL

BXOJbI/BBIXO/IbI
BCIIOMOT ATEJILHBIE

Mera/unyeckie  HaKJIaAKW,  PACHOJIOKEHHBIE  TOOIM30CTH  OT
KaOeJbHBIX BBOJOB, MOTYT HCIIOJB30BaThCsl JUISI  COCAMHEHUS
9KpaHMpOBaHMsl  Kabenmedl W jug  obecneyeHWs  NPaBWILHOM
HETPEPHIBHOCTH IKPAHUPOBAHMS CBSI3U C PacCEeUBaTEIICM.

MNOACOEJUEHUE
OKPAHNPOBAHIA —




v IOACOEJUHEHHUE JIMHUN

YerpoiictBo nMeet Tpexdasnoe nuranue 400 B 50/60 I'n.

DJeKTpUvecKasl CUCTEMa, K KOTOPO# OyAeT MOJKIII0YEHO YCTPOUCTBO, JHOKHA OTBEYATh TPeOOBAHUSAM 0E30MACHOCTH H JIOJDKHA OBITH
OoCHaIIEHa:

- ABTOMATUYE€CKNM TEPMOMArHuTHBIM MEPEKIIOYATEIIEM C BBICOKOH MOIITHOCTBIO BBIKITFOYCHUS, YCTAHOBJICHHBIM II0 TOKY
TIPOIIOPUOHAIIBHO MOIITHOCTH HAacOCa B CUCTEME;

- 3a3eMJICHHEM C CYMMapHBIM COIPOTHBIECHHEM, COOTBETCTBYIOIIMM MECTHBIM CTaHJapTaM, W, B JIIOOOM ciy4ae, HHKOIJa He
npesbimatomuM 100 Om.

JIA [IpU HCIIONB3YETCA B WHaX, HTaHAaX WM B CAJOBBIX BOJOEMAaX, B 00SM3aTEILHOM IOPSAOKE CIEAYET YCTAHOBHUTH
Ec 0Op HCIIOJIB3YETC Oacceiina OHTaHa cazo 010EMA; 00s13aTEIBLHO 0 € CIeAyeT YCTaHO
nmudepeHIraIbHbI aBTOMAaTHYECKUH BEIKITFOUaTens Tuna “A” ¢ [An=30 MA.

Cuctema, cocrosimasi u3 31ekTpoHacoca Nettuno, cumraercst «pUKCHpOBaHHON». B 3TOH cBA3M pPEKOMEHIYETCS] MaKCHMalbHO
NPEAOTBPATUTD CIy4aliHOE OTCOEAMHEHHE YCTPOICTBA OT CETH NMUTAHUS, K KOTOPOH OHO OBUIO M3HAYaJIbHO MOAKIIIOUEHO, U HEBEPHOE
MOJIKJIIOYEHHE K IPYrOMY UCTOYHHKY MTUTAHHS, HE OCHAIIIEHHOMY HEOOXOIMMBIMH SJICKTPUUECKUMHU 3aIATaMU.

Ilepen wuHBEPTOpPOM BCeria YCTaHABIMBAaTb YCTPONCTBO, OOECIEUMBAIOIIEE OTCOSIUHEHHE OT CETH BCENOJIIOCHBIM METOAOM C
paccTosHUEM pPa3MbIKaHUsI KOHTAaKTOB HE MEHee 3 MM.

Hepez[ BBIIIOJTHCHUEM  JJICKTPUYCCKOTO  IMMOAKIIOYCHHSA H€O6XOHI/IMO COOTBCTCTBYIOLLIUM 06p330M IIOATrOTOBHUTH Kabenmu co
CIICaJIbHBIMHU 00’KMMHBIMH HAKOHEYHHKAMHU BHIIOYHOro Tuma. O0KUM HAKOHCUHHKOB JAOJIDKCH BBIMNOJIHATHCS CIICHHUAIU3UPOBAHHBIM
NEPCOHATIOM € MMOMOIIBIO CTICIHAIBbHBIX HHOCKOFy6H€B.

IMocne BBona Kabens B METAUTMYECKHI KaOENbHBIA BBOJ BBIOJHUTH CBUBKY TOJIBKO Tpex kabeseit nuranus (U,V,W) BOoKpyr cepedHuKka 3
(eppuTa, KaK MOKa3aHO Ha M300paKEHHSIX HIDKE. ITO HEOOXOIMMO ISl yMEHBILCHHMS 3JIeKTPOMArHUTHBIX IoMeX. Kaberb 3a3eMiieHus He JI0JKeH
000pa4MBaThCS BOKPYT (DeppUTOBOIO CEPIICUHHUKA, a IOICOSAUHATECS HEMOCPEACTBEHHO K KIIEMMHOM TTaHEIH.

[oncoennHNTh Kabenb 3a3eMIICHHUS K COOTBETCTBYIOMIEH kiemMe. IlocoelMHUTD MpoBOga MUTAHUS YCTPOWCTBA K KIEMMHOI MaHEeIH,
o6o3naueHno oykBamu U,V, W, Kak Mmoka3aHo Ha H300paKeHUH HIDKE.

PexoMeHI0BaHHOE ceueHne Kabenel paBHo 2.5 MM2.
Tun snexrpudeckoro kabens BbIOMpaeTcs B 3aBUCUMOCTH OT YCJIOBHH MCHOJIb30BaHUS (OBITOBBIE YCIIOBHS, CyXO€ WM BIIaXKHOE
MTOMEIIICHUE).

KIIEMMHAA
IMTAHEJIb
TIMTAHUSA




vIIOAKJIIOYEHHUE 3JIEKTPOHACOCA

Hepez[ BBITIOJTHEHUEM  JDJICKTPUYCCKOI'0  IMMOJAKIIOYCHUA HeO6XO,Z[I/IMO COOTBETCTBYIOIIIUM 06p3.30M IIOATOTOBUTH Kabenmu co
CIICMaJIbHBIMHU 00KMMHBIMH HAKOHCYHHKAMY BUJIOYHOI'O THUIIA. YCTpoﬁCTBO 060pyILOBaHO 33H11/IT017[ OT KOPOTKOI'O 3aMbIKaHUS.

Ilocne BBOOA Kabells B METAUNIMYECKHUI KaOelbHBII BBOJ IMOACOCAUHUTL MPOBOJA ABHUIATCIIA K KJIEMMHOM IIaHCIIN, 0003HaYEeHHOM
6yKBaMI/I U’,V’,W, KaK IIOKa3aHO Ha H306pa)KeHI/II/I HHUXKE. BRIMONMHUTE MOAKIIOYSHUE Kabels 3a3eMIICHHS K COOTBeTCTByIOHIeﬁ KJIICMMC.
Ha HpI/I60pe MpeayCcCMOTpEHA 3alllMTa OT KOPOTKOI'O 3aMbIKaHHW Ha BBIXOAC.

PexoMeHOBaHHOE ceueHHe Kabeseil cocTaBiseT 2,5 MM2 i UIMHEL oT 2 1o 30 METPOB.
Kabemn mnwHOM cBBIIIE YKa3aHHOW MOTYT IPUMEHATHCS, HO HE OBUIM IMPOTECTHPOBAHHI HA
cootBercTBHe cTaggaptaMm EMI/RFI. X onieHKY HODKESH BBIIOJIHUTD MTPONU3BOIUTEIb.

Tun snexTpudeckoro kabemns BHIOHMpaeTcs B 3aBHCHMOCTH OT YCIIOBHH HCIOJIB30BAHUS
(OBITOBBIE YCIIOBHS, CyXO€ FITH BIIQ)KHOE TTOMEIICHUE, BHYTPSHHSS FUTH BHELTHSS YKIIAIKA).
Ecmm kaGens nMeeT NOBHIIICHAYIO JUIHHY (cBbIme 30 METpOB), pEeKOMEHAYETCS YCTAHOBHTD
¢wietp dV/AT mis orpaHWYeHHs NMUKOB HANPsDKCHUS W TPEAOXPAHCHUS JBUraTels, B
YaCTHOCTH, OOMOTKH.

Cobmo1aTh OrpaHUYEeHUS IO MOHTAXY, 3asBJICHHBIX MPOU3BOAMUTEIEM HACOCA, K KOTOPOMY
& | momximrouaetcs Nettuno .

o
Coog

BBIXOIHAS KIIEMMHASL
ITAHEJIb ABUT'ATEJIA

v IOJKJIIOYEHUE BCIIOMOI'ATEJIBHBIX BXOJOB U BBIXOJ0OB

A BHUMAHMUE! YjpaneHHble COeIWHEHHS] H30JUPOBAHBI OT IJIABHOIW CeTH NPH NOMOIIH YCHJIEHHOr0 THIA H3O0JISIUU
(reinforced insulation corinacuo EN 60730-1). Pekomenayercsi B 3TOM CBSA3U BBINOJHATH dJIEKTPUYECKHE MOAKIIOUYEHUSI ¢ TAKUM
THIIOM KabeJisi, KOTOPbIi T0’KEeH rapaHTHPOBATH JBOHHYH HJIM YCHJICHHYI0 H30JIAIUK. JJisi MI(POBHIX BXOT0B HCIOJb30BAThH
cyXue N30JIUPOBAHHbIE KOHTAKTHI.

3aBecTn Kabenu BCIIOMOTATEIbHBIX YCTPOWCTB uepe3 LEeHTpajbHbIE
ITacTMacCOBBIE KabeabpHbIe BBOABI. [l moaaepskaHus kabeneit B opsiike
HCTIONIB30BAaTh CIELUAIbHBIEC KaOeJIbHbIE HAIPABIISIOLINE.

KABEJIbHbBI

KABEJIBHBIE BBOJBI LA
BCIIOMOI'ATEJIBHBIX BXO/IOB

Nettuno nmeer Pa3IMIHbIC BCIOMOTI'aTCJIbHBIC ITOJACOCANHECHHU, CO6paHHBI€ Ha miate /0. Cxema Hinke OIMPEACIICT Pa3JIMIHbIC TOACOCAUHECHUS.
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v JATYUK JABJIEHUS 420 mA

Buemnunii natunk gaeieHus (dakynsratuBao, kKog TRPR-016-420MA) ¢ curaaigom 4+20
MA MoOXeT moacoeAuHsAThes K Nettuno juisi CO3JaHUSI CUCTEMbI TOCTOSIHHOTO [IaBIICHHUS
3aKpbITOro KOHTypa. CKOpOCTh 3JIEKTpOHAcOCAa aJANTUPYETCsl K ACHCTBUTEIbHBIM
3arpocaM CUCTEMBI, YTOOBI MOICPIKUBATH MIOCTOSTHHOE JTABJICHHE.

Hanpsixkenune nutanus natauka paBHo 10 B mocT. Toka. PekomeHmyeTcss MCIOJIB30BATh
JIATYUKU HA 2 TPOBOJA, TOJACOCAUHCHHBIC COTJIACHO MPUBEICHHON COOKY cxeme (KpacHBIN
MPOBOJ +, YEPHBIH MPOBO, -).

DKpaHHPOBAaHUE KaOels AaTYMKa MOXKET MOJCOCIMHATHCS K HakoHeuHHKYy GND B memsx
CHIDKCHUSI IOMEX CHUTHAJIa CaMOT0 JIaT4HKa.

YCTpOHWCTBO COBMECTHUMO C AaTYMKaMU JaBlIeHHUS co mKajoi ot 0-6 6ap mo 0-16 6ap mubdo
ot 0-100 PSI g0 0-250 PSI.

v AHAJIOTOBBII BXO/I 0-10 B

PaGoroit Nettuno moxuO ympaBnsaTs depe3 anajoroBeiid curaan 0-10 B. Ckopocts Hacoca
pEryJIupyeTcs COrJIacCHO 3Ha4E€HHIO HANpPsDKEHMs Ha BXoJie ¢ ydeToM, uto 0 B cooTBercTByeT
0 I'm, a 10 B cooTBeTcTBYET 3a7aHHas MakCUMalbHas HOMUHAIbHAsA 4acToTa Hacoca (50 uimu
60 I'm). Hacoc ocTaHaBiMBaeTcs, €ClId 3HAUCHUE HANPSIKCHUS YIPABICHUS COOTBETCTBYET
3HAYCHUIO YaCTOThI HIXKE, YeM 3alaHHas 4acToTa OCTAHOBKM ((aOpuuHas HacTpoika 35
I'm).

v HUDPOBBIE BXO/bI
Nettuno umeer 3 nudpoBBIX BX0O/a, KOTOPHIM IPUCBOEHBI CICAYIOMINE (DYHKIIUH:

- L1 = Bxox s ABoOiiHOIN ycTaBKHM; eciu (YHKIMS IOJKIIOYAETCS U3 MEHIO,
HHBEPTOp OyAeT HCMONB30BaTh BTOPOE 3HAYCHHE YCTaBKU JABJICHHS B KauecTBE
KOHTPOJBHOTO 3HAa4eHUS JUid paboTBl C TOCTOSHHBIM JaBJICHHEM, KOTJa
MEepeKIoYaeTcss KOHTAKT Mexay kiemmoi C (obmwmit) m Bxomom I.1. Moxer
HCTIONB30BATHCS I YCTAHOBKH APYroTo padovero MaBieHus B porecce paboThl.

|.2 = BXOA U1 BHEUIHET0 MOJKIIOYEHHUSI; eCII QYHKIUS IMOAKIIOYCHA U3 MEHIO,
WHBEPTOP BKIIOYACTCS TOJNBKO TOT/A, KOTAAa IEPEKII0YaeTCs KOHTAKT MEXITy
kimemmoit C (oOmiuit) u BxomoM 1.2. MoeT UCTIONB30BATLCS IS MOACOSAMHEHHS
OTIIaBKa, TaliMepa U mpoy.

- 1.3 =Bxox omuoKku: eciu HyHKIUS TOJKITIOYACTCS U3 MEHIO, HHBEPTOP OJIOKHPYET
JIBUTATENb TP MEePeKIIOUeHNH KOHTakTa Mexay kinemmor C (oOmuit) u BXogoM
1.3. Ha aucnnee nosiBisieTcst HAAMKUCH "BHENTHSISI onTOKa". MOKET UCTIONbh30BaTHCS
JUUISl BHEIITHETO CHWTHaNa OJIOKMPOBKH, HANPUMEp, JATYHUK 3aIIUTHI OT 3aTOTUICHUS
WM TIOTUTABOK.

Tpn mudpossix Bxoga KoHourypupytorcs mnporpammoii kak N.O. mm N.C. Ecmm
ycranoButh BxoJ Ha OFF, ero paboTa nosHOCTbIO HTHOPHPYETCSI.
[MonpoOHbIe cBeZeHUS CM. B pa3zierne HaCTPOWKH MapaMeTpoB.

v IN®POBBIE BBIXO/bI

Jlnst coobmieHnst o paboumx crarycax MMEITCS J1Ba IMU(GPOBBIX PEICHHBIX BBIXOJA. Perne
MOTYT KOH()HTYPHPOBAaThCS IPOTPAMMOIl HE3aBUCHMO JUIS BBINIOJHEHHWS OJHOH W3
cIenyromux GyHKITH:

- cooOuenne 06 omuoKe;

- coobieHue o paboTe Hacoca;

- KOHTPOJb 3@ DJJIEKTPOHACOCOM (DHUKCUPOBAHHONH CKOPOCTH, TOAKIFOUCHHBIM
HEMOCPECTBEHHO K CETH Yepe3 CHIIOBOE peJie.

[TonpoOHbIe cBeneHus 0 KoH(HUTyparuu IHGPOBBIX BBHIXOJOB CM. B pasfeiie HAaCTPOMKH
apameTpoB.
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v ITIOCJIEJOBATEJIBHOE INOAKJ/JIFOYEHMUE RS 485

Uepes mocnenoBaTeNbHbIN MOPT RS 485 MOXHO MOAKIIOYUTH 10 MAKCUMYM 8 MHBEPTOPOB, YTOOBI 777 OIEE
|-
C03/1aBaTh Y376l HATHETAHMS U3 HECKOJIBKUX HACOCOB. @ OIE
Ha xaxxmom ycTpoWCTBE MMEIOTCS IBE KJIEMMHBIC MaHETH I TOCIEIOBATSIFHOTO MOIKIIOYCHHUS, Ol
YTOOBI CO3/1aTh KACKaIHOE COCIMHEHUE HECKOJIBKUX HHBEPTOPOB, KaK MOKa3aHO HA PUCYHKE COOPKY. A 1O/l 2
JI1s1 HOAKIIOUEH s PEKOMEH yeTCsl HCII0JIb30BaTh HEAKPAaHUPOBAHHBIH Kabensb 4x0,5 MM, 8 il
v —
YToOBI BEITIOHUTH MOAKITIOYCHHE, TIOACOCTUHUTE KIEMMEI “+7,) “-“ “A” u “B” ycTpoiicTBa K TeM ke 8 =
., ofg
BBIBOJIAM TMOCJIEIYIOMIEr0 YCTPONUCTBA TaK, YTOOBI COCIMHUTH BCE HHBEPTOPHI B SANHYIO IIUHY CBSI3U. Oz
= O+ +—
00 19 i
Ha xoH11e miHEI He TpedyeTcss HUKAKOTO CIIeIHAEHOTO 3aBEPIICHHS. SUTRUT:
[COMINO e
W‘ O\l=l3
OIE
BHUMAHMUE! Ilocie moacoeIuHEHUsI YCTPOHWCTB MeKIy c000H Heo0X0AMMO MPHCBOMTH MM " i 8 :
HoMep OT 1 10 8, 4T00BI HAEHTU(PUUHPOBATH UX A/IpPeC HA Mocjaeq0BaTeabHON muHe. Ka:xxnomy O
YCTPOHCTBY clieAyeT NPUCBOUTH pa3juYHbie HOMepa. Eciin HeckoJIbKO yCTPOHCTB MMEIOT OAUH Ol 4+
ALON |
H TOT ’Ke ajpec, CO3AaeTcsli HAJIOXKeHHe B IOCJeJ0BATEIbHOM COCAWHEHMH, YTO O3HAYaeT ie|l
NOTEPIO NMepeAaHHbIX JaHHBIX. Oll=|2
Ilepen 3aKkpbITHEM BHELIHEH KPBILIKH HE00X0AUMO ¢ TOMOIIBI0 KPACHOTO AU -TIePeKJII0YaTes O [<]4
Ha m1ate 1/0 3apaTh nocJjie0BaTe/IbHbIN agpec ISl KasKI0r0 YCTPOicTBa. 00 Ol+|
ﬁ OUTPUT 2 = |
[COMINO

®

Bce ycTpolicTBa TOCTaBISIOTCSA ¢ 3aJIaHHBIM _ajpecoM  “1” B
kauecTBe (haOpHUYHBIX HACTPOEK, TO €CTh MOAXOJIIIETO s
OTJeNnpHOW  paboTel. B cimydae HWX  HCIOJNB30BaHUS B
MOCIIEZIOBATEIbHOM COCIUHEHHH HEOOXOIMMO 331aTh Pa3lIuIHBIN
ajipec JJIs KaXKJ0ro MOJKIII0YEHHOTO HHBEPTOpa.

UroObl 3ajaTh MOCIENOBATENFHBIA aapec, TIOMHATh OeJbIi
PBIYQKOK JUT-TIEPEKITFOYaTeNs, KOTOPBIH COOTBETCTBYET HOMEpY
Ut ipucBoeHust. OMyCTUTh BCE OCTANBHBIC PHIYaXKd. Hampumep,
9To0BI 3amaTh aapec 2, HACTPOWTH JAUM-TIEPEKII0YATeNh, Kak
MOKa3aHO Ha PUCYHKE HUXKeE:

e

12345678

A 3HaYeHNe MOCJIEN0BATEILHOIO a/peca, KOTOPBIil ompenesieTcsi Yepe3 JAUI-TNepeKIYare]b Ha miaTe
1/0, HeoGx0a1MO 3aTeM BBHECTH B MPOrpPaMMy Ka:KI0r0 YCTPOHCTBAa BO BpeMsl ero nepBoro BKJIYEHHUsI.
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BBEJIEHUE B ITPOTPAMMMPOBAHMUE:

v OIINCAHUE KHOIIOK

- -
o JleBas CTpCJIKa: IPOKPYUMUBACT CTaAaHUIbI MCHIO B 06paTHOM nopsaaKe I[altecnlca

o HpaBaH CTpCJIKA: MPOKPYUMBACT CTAHUIbI MCHIO BIICPEC _

% On-Oft/Reset: nepexiroyaeT ycTpoiCcTBO U3 peKUMa 0XKUAAHKUS B paboUmii pexXxuM u
BBITIOJTHAET cOPOC yCTPOICTBA B CITydae aBapUHHBIX CUTHAJIOB/CUTHAIOB 00 OIMMOKAX.

o Kaomnka “+”: yBenmuuBaeT 3HaU€HUE TEKYIIETO IMapaMeTpa Ha JHCIUIee.
0 Kxomka “-”’: yMeHbIIIaeT 3HaUCHIE TEKYIIETO apaMeTpa Ha AUCILICE.

'@ “AUTOSET”: 3amyckaet npoueaypy caMoperyIupoBKY 4acTOTHl OCTAHOBKHU. MADE IN ITALY

v HAYAJIbHASI KOHOUT'YPALIUA ]I OTAEJBHOM YCTAHOBKHU

Ecmm YCTpoﬁCTBO YCTaHaBJIMBACTCA OTACIBHO, ITIOAATH MUTAHUC U CJIICA0BATH HHCTPYKIUAM 1O Ha4YaJIbHOM KOH(i)I/IpraL[I/II/I HWXKC.
HpI/I NIEPBOM BKIIIOUCHHHU MOABJACTCA HadaJlbHasl CTPpAHUILIA. ITocne HaxxaTHs OO0 KHOIKH 3aIlyCKacTCd MAacTep KOH(l)I/Ipra].[I/II/I, rae
BBOIATCA OCHOBHBIC ITAPAMETPHI, H606XOZ[I/IMLIG JJIA CTaHI[apTHOﬁ pa6OTI>I.

V3MeHNTh 3HaYeHHE MapaMeTPOB C MIOMOIIBIO0 KHOMOK + M — ¥ MOATBEPANTH 3aJaHHOE 3HAUEHHE IEHTPAIbHONW KHOTIKOH, YTOOBI MepenTH
K cienyrouieMy napametpy. [lapamerpsl, noanexariyue KOHQUTypaluu, IPeAIoKeHbl B CIECAYIOIEM HOpsKe:

Hapamerp 2.0 — IlocienoBaTesbHBbI aapec: B cllydyae OTACIBHOM YCTAaHOBKHM TOJBKO C OJHUM
HAcocoM OCTaBUTbH 3HaueHWe 1. Ecim coszpmaercst rpynma HarHeTaHWs! W3 HECKOJIBKMX HAcOCOB, 33/1aTh
HOMEp YCTpPOHMCTBa B IOcieqoBaTeIbHON muHe oT 1 10 8. 3HaueHMe JOIDKHO COBIAJATh 33/IaHHOMY B

IMI-BBIKIIOYaTene Ha miate 1/O, kak moscHeHO B mpeabltymieM naparpage. Kaxknoe ycTpoHcTBO
JIOJDKHO UMETh COOCTBEHHBIH MOCIIE0BATENILHBIN HOMED apeca, YTOObI OTIINYATHCS OT JPYTHX.

MMapametp 2.1 — IlocaenoBare/ibHBIH ajJpec JaTYMKA JaBJeHMs: B ClIydyae OTACIHHON YCTAaHOBKH
TOJIBKO C OJIHUM HacOCOM OCTaBUThH 3HaueHue |. Ecnmu co3gaercs rpymnma HarHeTaHWS M3 HECKOJIBKUX
HacocoB, 3aJaThb HOMEp YCTpPOWCTBa, K KOTOPOMY IMOJCOCIUHEHbl [aTYMK JaBJICHUS W Jpyrue

BCIIOMOTaTCJIIBHBIC BXO/BI.
3HadeHHe JOJIDKHO OBITH OJWHAKOBBIM JIJII BCEX YCTpoﬁCTB, IOTOMY 4TO e,Z[HHCTBeHHBIﬁ JaTUYUK JaBJICHUSA NEpeAacT CUIHaJ Ha BCE
HWHBEPTOPLI.

IMapamerp 1.0 — Toxk ABMraTes: 3a1aTh NAaCIOPTHOE 3HAUCHHUE TOKA JBUraTels, KOTOPOE yKa3aHO Ha
TabJIMYKe 3JIEKTPUYECKUX JIaHHBIX Hacoca. B ciyuae yCcTaHOBKM ¢ HECKOJIBKMMH HacocaMH 3HaueHUE
cnegyeT 3ajaTh Uil Ka)KJOro OTIEIBHOTO MHBEPTOpA, MOCKOJIBKY HACOCHI MOTYT MMETh pa3IMyHbIE
XapaKTepUCTHUKH.

IMapamerp 0.0 — YcraBka naBJjieHUsl: 33/1aTh 3HAYCHHE MOCTOSHHOTO JABJICHHUS, KOTOPOE HHBEPTOP
JOJDKEH TOAJACPKUBATH B CHUCTEME. Pexxum BpaliCHUsg Hacoca 6y}1€T NU3MEHECH B 3aBHCHUMOCTH OT
TpeOyeMOoro CHCTeMOM pacxoa, YTOObI MOJIeP)KUBATh JaBJICHHE HA 33/IaHHOM 3HAUCHHUH.

Iapametp 0.1 — [ensTa P 3amycka Hacoca: 3a1aTh OTpULATEIbHOE 3HAUCHHUE JEIBTHI IO OTHOLICHUIO
K JIaBJIEHUIO YCTAaBKU JUId 3allycka Hacoca. Hanpumep, ecnu 3agats yctaBky 2,5 u aensty P pasnoii 0,3
0ap, HacoC 3aryCTHTCS ITPX 3HAYCHUH HIDKe 2,2 Oap.

Mapamertp 0.2 — /laBjieHue cyxXoro xoaa: 3a7aTb MUHUMAJIbHOE 3HAYCHHE JABJICHUS, HUXKE KOTOPOTO
cpabaTpIBaeT 3aIIMTa OT OTCYTCTBHSA BOABL. Ecim Hacoc paboTaeT Ha MaKCHMalbHOH CKOPOCTH, NPH
CITyCKe JaBJICHHUSA B CHCTEME HIDKE 3TOTO 3HAUCHHWS MHBEPTOP OJIOKMPYET ABHTAaTelh Yepe3 HEKOTOPOe
BpeMs 3amepkKu. UToOBI TrapaHTHPOBAaTh HCIPABHYIO padOTy 3allWTHL, 3aJaBaeMoc 3HAYCHHE HE
JOJDKHO TIPEBBINIATH 3HAYCHHE IABIICHHS 3aIlycKa (SIBIIIETCS PasHUICH MEXAy ycTaBKOW u nmembroil P, o koTopeix Bemme). [locme
YCTaHOBKHM PEKOMEHAYETCS BBINOJHUTh TECTUPOBAHUE UCIPABHON pa0oOThl 3amurhl. ClIeAyeT YYHMTBHIBATH TaK)KE BOJSHOW CTONO Ha
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BBIXOJE.

[Tocne 3aBepmieHWS TpOUEAYPHl KOHGHUTypalWy Ha AWCIUICE IMOSIBUTCS TJIaBHAs pabodas CTpaHUIA.
Y CTpOWCTBO BEPHETCS B PEKUM OKHUIAHUS C JBUTATENIEM B COCTOSIHUH OCTAHOBKH.

HaxaTh HEHTpaNbHYIO KHOMKY, 4TOOBI BBHINTH M3 PEXKUMA OKHIAHUS M 3aMyCTHTh HACOC B PEXKUME
"Pabora".

v KOHOUT'YPALIUSA /151 MHOXKECTBEHHOI YCTAHOBKHA

B ciiyyae ycTaHOBKH € HECKOJIBKMMH HACOCaMU HEOOXOIMMO 00pamaTh 0co00oe BHUMaHKHE Ha NIEPBOE BKIIIOUYEHHE, Ha IPAaBUIIbHBINA BBOJ
aZIpecoB Ka)kJOT0 yCTPOMCTBA N M30€TaTh OMMNOOK MOCIE0BATEIbHOTO COCIMHEHHS.

[Iponenypa HayampHON KOH(QUTYpAUU SBISIETCS OOIIEH AJsl yCTPOICTB TOIBKO B OTHOIICHNH OOIINX MMapaMeTpoB (Hampumep, pabouee
nasnenne). He3aBncuMele mapaMeTps! (IOCIEeOBAaTENbHBIN aipec M MaKCUMAaJIbHBIH TOK ABHTaTeNs) JOJDKHBI 337aBaThCsl Ha KaXKIOM
YCTpPOMCTBE.

Ilocae BKJIIIOYECHHUHA, KOraa MNOABUTCHA CTPpaHMIa TIPHUBETCTBHSA, HAXKATHL HEHTPAJBbHYI0 KHOIIKY Ha BCE€X COCAMHEHHDLIX
yCTpOﬁCTBaX. BbInoJaHuTH HaCTpoﬁKy MmOCJeI0BaATC/ILHOT0 aJipeca, Mpu 3TOM 3aaHHOC 3HAYCHHE JOJKHO COOTBETCTBOBATDH
3HAYCHUIO, OTPEryJIMPOBAHHOMY Y€pPE€3 JUII-NIEPEKIIIOYATEID HA 1J1aTE I/0 (Ka)l():[])lﬁ HHBEPTOP T0:KEH UMETh CBOM anpec).

IoaTrBepauTH HACTPOHKY MOCJEAO0BATEJBHOI0 aJpeca HAa BcCeX YCTPOMCTBAX HasKaTHeM LEHTPAJbHOH KHONKH HAa KaXKIOM
HHBepTOpe.

33[{3TB Ha KaKIaoM rlpnﬁope Nettuno 3Hauenue MNOrJIOIEHHOI'0 ABHUIaTEeJIE€EM TOKA, NOATBEPAUTL HAKATHEM lIeHTpaJ'[])HOﬁ
KHOIIKH Ha KaXK10M yCTpOﬁCTBe.

NOJIOKIATH HECKOJbKO CEKYHJI, IOKA OJIHO M3 YCTPOWCTB HE CTAHET BEJAYIIUM (3aropaercsi CHHsisi
NoJACBeTKAa). 3aTeM MNPOAO/LKMTH HACTPOMKY NapaMeTpPOB TOJbLKO 4Yepe3 KiaaBuarypy Beaywmero ycrpoiictrBa MASTER.
3apaHHble 3HaYeHHs OyIyT aBTOMAaTHYECKH MepedaHbl HA APyrue nojacoenHeHHbIe HHBEPTOPBI.

v PETYJIMPOBKA YACTOTbI OCTAHOBKM (®YHKIUSI CAMOHACTPOMKM)
Korpa cucrema mpuBeZiecHa B HOPMAaJbHOE COCTOSHME JKCIUIyaTallMM (HACOC IOJHOCTBIO 3aJIUT, OTCYTCTBYET BO3/AYyX, IPaBUIbHOE
HalpaBJICHUE BPAIICHUs), €CJIM HACOC HE OCTAHABIMBAETCA aBTOMATHUYECKU IOCIE 3aKPBITHS IOJIb30BATENLCKUX YCTPOICTB, MOXHO

3allyCTUTb (1)yHKI_[I/IIO CaMOHaCTpOﬁKH. Taxas (1)yHKL[I/I$I ABTOMATHUYCCKU OIIPEACINTD 3HAYCHUC YaCTOTbl OCTAaHOBKHU.

Jlist 3armycka poreypbl CaMOHACTPONKH:

1) nepexIYNTh HHBEPTOP B PEXKUM OXKHUAAHHS C TOMOIIBIO IEHTPAILHON KHOMKA
2) OTKPBITh OJJMH M3 BEHTUIJIEH, YTOOBI MOJHOCTHIO COPOCUTD JaBJI€HHE U3 CHCTEMBI

3) yaepxuBaTh HAXKATOM KHONKY Autoset B TEUSHHE 5 CeKyH]
4) 3akpbiTh BCC BEHTWIIM HA MPUTOKE W HAXATh LEHTPAITBHYIO KHOIKY, YTOOBI 3ayCTHTh (YHKIHIO
CaMOHACTPOUKHU.

5) mOXmaThcs, KOTZA YCTPOWCTBO 3allyCTHT JIBHTATENb M TIOMPOOYET OMPENENHTh MPAaBHIIBHOE 3HAYCHHC
9acTOThI OCTAHOBKH B 3aBUCHMOCTH OT XapaKTePHUCTHK HACOCa 1 3aJaHHOr0 pabodvero JaBlIeHIS.

6) B ciyyae YCHEIIHOTO 3aBepUICHMS MOSBHTCS OKHO NOATBepXkIeHus. Eme pa3 HaxaTh
LEHTPAIBHYIO KHOIIKY, YTOOBI BEpHYTHCS Ha TIIaBHYIO pabouylo CTpaHHILy.

7) B ciydae HEyCIEIIHOTO 3aBEpLICHMs MPOLECCa CaMOHACTPOMKH, KOTZA YCTPOMCTBO HE B COCTOSIHHM
ONPEZETNTh NPABWILHYIO YacTOTy OCTAHOBKH, MOSIBUTCS OKHO ommOku. Ilocne mpoBepk HcrpaBHON
paboTel Hacoca M KOPPEKTHPOBKHM 3HAYCHHsl YCTaBKHM IOBTOPHUTH MOMBITKY. Ecim u B 3TOM Citydae
Ppe3ynbTaT OTPULIATENbHBII, OTPEryIpoBaTh NapamMeTpsl "MuHuMabHast yacrora” u "Hacrora
OCTAaHOBKH'" BPYUYHYIO, KaK OIUCAHO B CIEAYIOLIEM pa3feie.

v CTPYKTYPA I'VIABHOI'O MEHIO

I'maBHOe MeHIO TOKa3pIBaeT pabodune 3HAUEHHS CHCTEMBI: JaBJICHHE, TEKyIas YacToTa JBWUTATENs, HANpPsHKCHHWE HAa BXOAE, TOK Ha
BBIXOJIE JABHTATENs M BHYTPEHHSS TEMIIepaTrypa WHBepTopa. Ha cTpaHWIax TIaBHOTO MEHIO MOXKHO TaK K€ BBIOPATh SI3BIK PabOTHI C

YCTPOMCTBOM. 13
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v OIIMCAHHUE ITAPAMETPOB U CTPAHHUII DKPAHA

I''IABHOE MEHIO:

JloCTym K 3TUM CcTpaHHIIaM BO3MOJKEH, KOT/Ia Ha YCTPOMCTBE €CTh MUTaHue. [l mepexoa MexXIy CTpaHHUIIaMU HCIOIb30BaTh NPABYIO U

JIEBYIO KHOIIKH.

I'naBnasi crpanmna: xorga Nettuno ucmpaBHO paboTaeT, B NEpBOH CTPOKE MUCIUIES BBIBOJUTCS
TEKyIllee AAaBJICHUE M TEKYIIYI0 4acTOTy ABUraTens. B HMKHEH CTpoke Aucnies BBIBOJUTCS TEKYIIMM
cTatyc MHBepTOopa (B paboTe/pexxuM 0XXuAaHus/BeOMbIi). B TakoM pexume moabp30BaTelb ¢ OMOUIBIO
KHOIIOK CO CTpEJKaMH MOXET JIUCTATh INIABHOE MCHIO WM C IOMOIIBIO IEHTPAIBHOH KHOMKH on-Off

NEPCKIOYNTb CUCTEMY B PCIKHUM OXHUIAHUA. B CJIydya€ YCTaHOBKH C HECKOJIBKMMHU HaCcOCaMHU OOCTATOYHO BOSI[GﬁCTBOBaTB Ha BeAyHice
YCTpOﬁCTBO, YTOOBI MNEPEKIOYUTD BCC NOACOCANHCHHBIC HHBEPTOPHI B PCIKUM OKHUAAHUA.

Korma Nettuno HaxoaumTcs B PEXHME OXXHIAHHS, HACOC HE 3aIyCKAeTCs NaXe B TOM Cilydae, eCIH
JIABJICHHE OIMYCKACTCS HIDKE 3aJaHHOTO 3HaueHus. JIJIs BBIXOMA M3 PeXHUMa OKHIAHHS CHOBA HAXKATh
[CHTPAIBbHYIO KHOTIKY.

CTpaHMIa HANPSKEHUsI M TeMIepaTyphl: Ha 3TOH CTPaHUIIE MEHIO BBIBOJHUTCS HANPsDKCHHUE HA BXOJC

WHBEPTOpa W 3HAYCHUS TEMIIEpaTypbl OKpYy)Karolled cpersl BHyTpH u cmiioBoro monyis IGBT. O6a

TEMIIEPAaTYPHBIX [IOKa3aTeNlsi HEOOXOAWMBI sl YMHOTO YIPaBICHHS MOIIHOCTBIO, KOTOPOE

OTpPaHMYMBAET 3HAUEHHE MAKCHMAIBHOM YaCTOTHI ABUTaTeNs MPU JOCTIDKEHHH ONpPeAeSICHHBIX TOPOTOB
MIPEIBAPUTEIHFHOTO IPEAYIPEKIACHHS.

CrpaHuIa TOKa: BBIBOAATCS (ha3HbIC TOKH JBUTATENsl. BenudnHa BBIXOJHOW CHIIBI TOKA HA JBHUTaTele
MOJKET OTJIMYAThCSI OT BXOAHOM CHJIBI TOKAa, TaK KaKk MHBEPTOP MOIYJIHMPYET HE TOJNBKO YacTOTy, HO H
HampsKCHHUE.

SI3bIK: MOXKHO BLI6paTL SI3BIK MCHIO aBapHﬁHLIX COO6LI.I€HPII>'I. C TOMOIIBI0 KHOIIOK «+» U «—» MOXHO
HU3MCHUTL YCTAHOBJICHHBIC ITAPAMETPHI.

HAPAMETPBI YCTAHOBKMU:

HaHHBIC napaMeTpbl HAXOAATCA Ha CKPBITBIX CTPAHUIIAX MEHIO. Onu 00BIYHO M3MEHSIOTCS TOJLKO Ha DTAIle YCTaHOBKH M HaJIaJIKH.

italtecnica

Jis poctynma K TMM CTpaHHIIAM HPHUBECTH YCTPOWCTBO B PEXKUM OXHJAAHUS U OJHOBPEMEHHO
YAEPKUBATbCA HAXKATBIMM B TEYEHUE 5 CEKyHJ KHONKH “+” m “-“. B CKkpbITOM MeHIO s
MPOJIUCTBIBAHUS CTPAHUL] HCIOJIB3YIOTCA KHOMKHU «<<» U «>>», a Al U3MEHEHUs MapaMeTpoB —
KHOIKH «+» U «—». [lJ11 BO3BpaTa Ha INIaBHYIO CTPAHUILY CJIEAYeT Ha)XKaTh KHOIIKY B LIEHTPE.

[TapameTps! pa3aeneHsl Ha 4 TPYIIIEL:

- rpynna 0 : mapamMeTps! JaBICHUS

- rpymnna | : mapameTpsl JBUraTens

- rpymnmna 2 : mapameTpbl MHOXXECTBEHHOH paboThI
- rpymnna 3 : mapameTpbl BXOJ0B/BBIXOI0B

- rpynnaé4 :cpoku
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I'PYIIIA 0 — TAPAMETPBI JABJIEHWA

0.0 — YcraBka naBJjeHHsI: apaMeTp HCIOJIB3YETCsl AJIsl HACTPOMKM 3HAYECHUs YCTaBKH yCTpPOWCTBA.
OTO 3HAYeHWE IIOCTOSHHOTO JaBJEHUS, KOTOPOE IIOTPEOMTENb XOYET YCTaHOBUTh B CHCTEME
(MakcuManbsHOe naBieHue). B mpouecce coeit paborsl Nettuno perymupyer o00pOTHI 3J€KTpoHacoca
TaKkuM 00pa3oM, YTOOBI aNaNTHPOBaTh HMX K JEHCTBUTEIBHOW MNOTPEOHOCTH OT HCTOYHHKOB
notpebneHus. TakuM 00pa3oM MOAAEePIKUBACTCS IIOCTOSIHHOE JaBJIeHHE B CHCTEME. 3alaHHOE 3HAUCHUE
JOJDKHO OBITh HIDKE 3HAYCHHsS MAaKCHMAJBHOTO JaBJICHHS OT Hacoca, YTOOBl TapaHTHPOBATh MOXIYJIMPOBAaHHE Hacoca U
sHeprocOepexeHue.

0.1 - Jdeapra P 3amycka Hacoca: 3TOT mHapaMeTp 3aJaeT OTPHUIATENbHYIO AENbTY Hacoca II0
OTHOUIEGHHIO K YCTaBKe JUIsl 3amycka Hacoca. [Ipy OTKpBITHM JIIOOOT0 MOTPEOUTENBECKOIO YCTpoiicTBa
HAcoC He 3aIllyCTUTCS, MOKa JaBJICHHE B CHUCTEME HE OILyCTHTCS HI)KE YCTaBKHM 3HAU€HHs, PaBHOIO
3aJaHHO B 3TOM HapameTpe aenbTe. Korga qsurarens Hacoca 3allyCTUTCS, €r0 PEeXKUM BpalleHus OyneT
PETYIHPOBATECS TaK, YTOOBI IMOAAEPKHBATH 3HAUCHHE NABICHHUA KaK MOYKHO ONMkKe K 3aJaHHOMY B NapaMeTpe YCTaBKU JIaBICHHS.
MuHnManbHas HacTpauBaeMas pasHHuIa Mexay Pmax u Pmin paBra 0.3 Gap, pekoMeHI0BaHHOE 3HaUeHHE pa3HUIEI He MeHee 0.5 Oap.

0.2 — JlaBJieHHe CYXOr0 X0/a: 33JaTh MHHIMAJIbHOE 3HAUCHNE JaBJICHHS, HIXKE KOTOPOTro cpadaThIBaeT
3alUTa W3-3a OTCYTCTBHS BoAbl. Ecmm Hacoc paboTaeT Ha MaKCHMAalbHOM CKOPOCTH, NPH CITyCKE
JIaBJICHUSI B CHCTEME HIDKE STOrO 3HAueHHs MHBEpTOp Onokupyer nBurarenb. UToObl rapaHTHpOBATh
UCIPaBHYI0 pPadOTy 3alluThl, 3aJaBaeMoOe 3HAYCHUE HE JOJDKHO IPEBbINIATh 3HAYECHHE HaBJICHUS
3amycka (SBIsSeTCS pa3HUIEH MEXIy ycTaBKOM M gaenbToil P, o kxoropsix Bbime). Ilocne ycTaHOBKM PEKOMEHIYETCS BBIOJIHHUTH
TECTUPOBaHHE UCIIPaBHOM paboTh 3amuThl. ClielyeT YUUTHIBATh TaKXKe BOJSIHOM CTOJIO Ha BBIXOJIE.

0.3 - IIpemenbHoe naBjeHWe: [aHHBIM MapaMeTp YCTaHABIMBACT IpeACIbHOC 3HAYCHHUE I
cpabaThIBaHUS 3aIIUTHI OT YPE3MEPHOTO JaBIICHHUS.

3ammTa OT TMOBBIIICHHOTO JABIICHHS BBIKIIOYACT HMHBEPTOp, IOCIE Yero TpedyeTcs mepesarpyska
000py/IOBaHUsI MOJIH30BATEIEM.

0.4 — YcraBka JnaBjeHHsl 2: JaHHBIH MapamMeTp HCHOJb3yeTCs VIS IPOrpaMMHUPOBaHHS 3HAYCHUS
BTOPUYHOW YycTaBKH ycTpoiictBa. Ecnm Bxon mmatel [/O umeeT BHelIHee ympaBiieHHE, 3HAYCHUE
3alaHHOr0 B 3TOM IIapaMeTpe JABJICHUS CTAHOBUTCS HOBOM YCTAaBKOH, B 3aBUCHUMOCTU OT KOTOPOH
Nettuno perymupyeT 000pOTHI 37eKTpOHAcoca (CM. Takxke mapametp 3.1)

0.5 - leapTa P HeMenIeHHOH OCTAHOBKH: 3TOT IapaMeTp 33a7aeT HO3UTHBHYIO JIENbTY NaBICHHUS 110
OTHOLICHUIO K YCTaBKe JJII HEMEIJICHHOW OCTAHOBKM Hacoca. B mpomecce HOpMaibHOH paboThl pU
3aKpBITUM BEHTHJICH HACOC OCTAHABIMBACTCS 10 HCTCYCHHHM BPEMEHH, 3aJaHHOTO B IapameTpe
"3amepxka ocTaHOBKM'. OIHAKO €clIM JaBJIEHHE B CHCTEME IIPEBBINIAeT 3Ha4eHHE Pmax Ha JembTy,
KOTOpas NpPEeBbIIAeT 33aJaHHYIO B 3TOM IapaMeTpe, HAcOC HEMEIUICHHO OCTAHOBUTCA BO H30exaHUE
BPEAHOTO JJIA CUCTEMBI I/136BITO‘IHOFO JaBJICHUA.

0.6 - Exununa u3MepeHusi: HeoOXOAUMO BBIOpATh cucTeMy u3MepeHus B eaununax bAP um OYHT/
KB.JIOMM

0.7 — Kpaiinee 3HaYeHMe IIKAJIBI JaTYNKA: ONPECIIeT KpaiiHee 3HaUCHHE IKAJIbI 10JICOANHEHHOTO
naTavka aasieHus. Jlomyckarores gatauku gasieHus ot 0-6 6ap mo 0-16 6ap nu6o ot 0-100 PSI o 0-
250 PSI (¢pynT/KB. Oroiim) ¢ curaaizom 1o Toky 4+20 MA.

I'PYIITIA 1 - TAPAMETPBI IBUTATEJIA

1.0 — Tok aABHraTesi: STOT IMapaMeTp UCIIOIB3YETCS AJIS YCTAHOBKU 3HAYCHHS MAKCUMAIBHOW CHIIBI
TOKa, KOTOpasi MOXKET 6I)ITI) HOTpe6J'[eHa HaCcoOCOM B CTaHIOAPTHBLIX YCJIOBHUAX. Ecimm JAHHOC 3HAYCHHEC
MPEBBIIAETCS, TO HAacoc OynerT ocraHoBieH. OCTaHOBKA BBINOJNHAETCS W B TOM CIydae, €ClM TOK He
cObamaHcupoBaH Mexny ¢azamu Ha Oojee dyeM 25% MO OTHONIEHWIO K MaKCUMajbHO 3aJlaHHOMY
3HAUEHHIO.

Bpems cpabaThIiBaHHS 3alIUTHI OT U3JIHIITHETO MOTJIOIICHHS OOpPaTHO MPOMOPIMOHATHHO 3HAYEHUIO meperpy3ku. [loaTomy HeboubInas
meperpys3Ka o3HavaeT OTKIIOUYSHHE C 3ala3[bIBaHueM, TOTIAa KaK cephe3Has Meperpys3Ka MpuBeeT K Pe3KOMY MPEephIBAHUI0 PAOOTHL.

1.1 - HampaBjeHHe BpaIlleHHSI: C O3TOW CTPAHUIBI 3KpaHA IIOJIB30BATEIIb MOXKET HW3MEHHTH
HaTpaBJIeHHE BPAIICHHS JJIEKTpoHacoca 0e3 KOPPEKTUPOBKH MPOBOIKH AIIEKTPHUECKOTO JBUTATENS.
UTo0BI M3MEHUTH HaNpaBlicHUE BpAIleHUs IBUTATENs, UCIOJIb30BaTh KHOMKKM “+” m “-“, TlokazaHHOE
CTPEJKON HAaIpaBJICHHWE CUUTACTCS YCIOBHBIM, OHO HE COBIANAeT C ACHCTBUTEIHHBIM HaIpaBICHHUEM
BpaIeHns, KOTOPOE JODKEH MPOBEPHUTH CIICIIHAIIUCT BO BPEMSI YCTaHOBKH.

1.2 - MuanMaIbHas YaCTOTA: TAHHBIHM MapaMeTp ONpeeiieT MUHUMAIIBHYIO YacTOTY 3aIycKa Hacoca
U OTIpeNeNsIeT KOHEI[ paMIlbl BBIKIFOUCHUs. J[i1st Tpex(a3HbIX HACOCOB peKOMeHIyeTcs 3HaueHue 25 ',
s onpenencHrss MUHUMAIILHOTO 3HAYCHUS YaCTOTHI, HA KOTOPOM MOXET padoTaTh MOICOCANHCHHBIH
JNEKTPUUYECKUHA IBUTATENh, OOpamaTthCsi K CBEACHHSAM, KOTOpBIC IIPEJOCTABHI IPOU3BOIUTENb

DJIEKTpPOHAcoOCa.

Yacrora OCTAHOBKM: STOT mapaMeTp OnpeacisAiCT 3HAYCHUC MHHHAMAJTBHON YaCTOTbl, HMKEC KOTOPOro
JIBUTATENIb OcTaHaBimmBaeTcs. Ecim Bo BpEMA PETYJIUMPOBKUA JIOCTUTACTCA 3HAYCHUE aBJICHUA YCTaBKH, a
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YacTOTa JIBUTATEeNs HIKE ITOrO 3HAYCHUSI, HHBEPTOP BBIMOJIHSCT TIOMBITKY OCTAHOBKY Hacoca (YacToTa ABUTATENS YMEHBIIACTCS JI0 33aHHOTO B
nmapamerpe 1.2 MuHMMaibHas dacToTa 3HadeHus). Ecm Bce TONB30BaTENIbCKHUE YCTPOMCTBA 3aKpPBITHI, a JNABJICHUE OCTAETCS IMOCTOSHHBIM
HECMOTpSl Ha YMEHBIICHHE PEKMMa BpAICHWs, HACOC TMPABIIBHO OCTaHaBNHBacTcsA. Ecim Hacoc He OCTaHOBWIICS, CIIEAyeT MONpoOOBaTh
YBEIMUHUTH 3TO 3HadeHHe. HaoOopoT, ecimm Hacoc BBIONMHSAET MOCTOSHHBIC IHKIBI BKIIOYCHMSI W BBIKITIOYCHHS, TONPOOOBAaTh yMEHBIINTH
3HAYEHHE YaCTOTHI OCTAHOBKH. UTOOBI 00€CTICUHTD MPaBMIIGHOE BHIIIOIHEHHUE PAMITBI BEIKITIOUCHHS, 9aCTOTa OCTAHOBKH JIOJDKHA OBITH HE MEHEE
yeM Ha 5 ['11 Bblllle MUHUMaJIbHOM 4acTOThI, 3aJaHHOM B mapamerpe 1.2.

HomuHanbHasi 4acToTra ABUraTesisi: B 3aBHCHMOCTH OT IPUMEHSEMOrO JBHTaTelss MOXKHO BbIOpath
MaKCHMaJIbHYI0 HOMHHAJIBHYIO YacTOTy Ha BbIxozie nuBepropa (50 wm 60 I'). Bunmanue! HeBepHsrit BEIOOD
MAaKCHMaJIbHOW YaCTOTHI MOKET BBI3BATh TIOBPEXKICHNE HacoCca. BHUMAaTeNbHO H3ydUTh TEXHUYECKUE JAHHBIE,
TIPEIOCTABIICHHBIE TIPOM3BOANTETIEM.

YacroTa KOMMYTHPOBAHMSI: 33/1aTh YACTOTy KOMMYTHPOBAHHS MHBEPTOpa. MOXKHO BBIOpaTh 3Ha4eHUs 3, 5
10 xI'u. Bonee BbICOKME 3HAUEHUS] YACTOTHI KOMMYTUPOBAHHSI MOTYT CHHU3MUTh LIYMHOCTb HHBEPTOpPA U
o0ecrieunTh Oosiee IIaBHYIO DErYJIMpPOBKY JABHraTeiisi, HO TAkKe MOTYT CTaTh NMPUYMHOHM IOBBIIIEHHOTO
HarpeBa JJIEKTPOHHON IUIAThI, IOBBIICHUS 3JEKTPOMATHUTHBIX ITIOMEX M IOTEHIMAIBHOTO Bpema it
SJIEKTPUYECKOro JBuratenisi (OCOOGHHO C OYeHb JUIMHHBIMM Kabemsimu). Huskue 3HayeHHsl 4acTOThI
KOMMYTHPOBaHUSI PEKOMEHIYIOTCS JUIsi HACOCOB CPEIHHMX M KPYMHBIX Pa3MepoB, B Ciiydae OOJBIIMX PAcCTOSHUNA MEXTy HHBEPTOPOM H
JIBUTATEJIEM U B CIIy4yae MOBBILLEHHOM TEMIIEpaTypbl OKPYKarOILEHN cpepl.

KoppexkTupoBaHue 4YacTOThbI: C TOMOIIBIO 3TOTO Mapamerpa MOXHO 33/1aTh MOJIOKUTEIBHOE I
OTPHI[ATENIFHOE OTKJIOHCHHE MAKCUMAJbHOM YacTOThl IO OTHOIICHHIO K 3alpOrpaMMHPOBAHHOMY
HOMHUHAIIBHOMY 3HaueHuro. Creyer 3amath OTpulaTeNibHOe OTKIOHeHHWe (10 — 5 I'm), xorma Tpebyercs
OrPaHMYUTh MAaKCUMAIBHYIO MOIITHOCTh 3JICKTPOHACOCA U M30eKaTh BEPOSTHBIX Meperpy3ok. IlonoxurensHoe
yeemmdenne (mo +5 I'r) MokeT mOTpedOoBaThCsA, €CIM OT HAacoca TPEOYIOTCS CIIeTKa TIOBBIIICHHBIC
SKCIUTyaTallMOHHbIe KadecTBa. He CylecTByeT 0cOOBIX MPENOCTOPOXKHOCTEH Ul YMEHBIICHHS] MAaKCUMaJbHOW YacTOThl, HO € YBEIUYEHHE
HEOOXOIMMO TIIATENBEHO MPOAHATU3UPOBATh, MPEIBAPUTENLHO MPOKOHCYILTUPOBABIINCH C MPOU3BOMTENIEM 3IICKTPOHACOCA M YYHThHIBASI
MAaKCHMAJIbHbII TOK, KOTOPBIH B COCTOSHUM BBUIEPKATH HHBEPTOP U IICKTPUYCCKHIA IBUTATEND.

CPYIIIIA 2 — TAPAMETPbI MHOKECTBEHHOW PABOTbI

2.0 — TocnenoBaTebHBI ajpec: B Ciiydae OTACNIBHONW YCTAHOBKM TOJNBKO C OJHUM HAacCOCOM OCTaBHUTh
3HadeHne 1. Ecim coszmaercst rpynma HarHeTaHHWs W3 HECKOJIBKMX HAcOCOB, 33aTh HOMEp YCTpOICTBa B
TiociejoBaTesbHON 1vHe OT 1 710 8. 3HaueHue TODKHO COBMAJATh 3aaHHOMY B JMI-BBIKIIIOUATENIC HA TUIaTe
I/O, xak mosicHeHo B maparpad)e 00 3JIEKTPHYECKOM MOIKIIIOUeHHH. KaXmoe yCTpOMCTBO JIOJDKHO WMMETh
coOCTBEHHBIH TTOCIIE0BATENBHBIN HOMEP aJJpeca, YTOOBI OTIANYATHCS OT APYTUX.

2.1 — TlociienoBaTeJIbHBII apec TATYMKA JABJIEHHS: B CIIy4ac OTICIHHON YCTAHOBKH TOJIBKO C OIHHM
HAcOCOM OCTaBHTh 3HaueHue 1. Ecrmm co3maercs rpymia HarHeTaHWs W3 HECKOJIBKHX HACOCOB, 33/1aTh HOMEP
YCTPOHCTBA, K KOTOPOMY TOJICOS/IMHEHBI IATYHK JTABJICHHS U IPyTHe BCTIOMOTATeNTbHBIE BXOIBI.

3HayeHHe JODKHO OBITH OJMHAKOBBIM U BCEX YCTPOHMCTB, MOTOMY YTO CAWHCTBCHHBIA JNATYHK JABJICHUS
TIepeiacT CUTHA Ha BCE HHBEPTOPBL

2.2 — BcnomorarenbHblii Hacoc: MokHO moxkmounth Nettuno k BcrmomorartenbHOMY Hacocy Ha
(bMKCUPOBAaHHOW CKOpPOCTH 4epe3 omHO U3 pene rmiartel 1/O. BermomorarenbHbIl Hacoc 3aIryckaeTcsi, Koria
JIOCTUraeTcsl MaKCHMallbHasl 4acTOTa, a JaBJICHHE HWDKE 33[aHHOW ycTaBKH. UTOOBI MOAKITIOUHMTH (YHKIHIO
BCIIOMOTATeJIbHOTO Hacoca, HeOOXOANMO:

- OTKJIFOYNUTH MHO>KECTBEHHYIO padoTYy, JUIs 9TOr0 yCTaHOBUTH apameTp 2.5 Ha OFF

- lepeBecTH apameTps! 3.4 wm 3.5 Ha AUX, 9T00BI IPUCBOUTE (DYHKIIHIO BCIIOMOTATENIFHOTO HACOCa

OJTHOMY U3 PENEHHBIX BBIXOJOB.

2.3 — 3agepikka MOIK/IIOYEHHs MAPTHepa: OMpeelsieT 3aJePKKy 10 TOro, kak Nettuno MOIKITIOUNT
BCIIOMOTATEIbHbINA HACOC MITH 3alPOCHT BMEIIATEIHCTBO HHBEPTOPA-TIAPTHEPA JI0 JOCTHIKEHHUS MAKCUMATLHON
YACTOTHL. YBEIMYUTh TAKYIO 3aJIEPIKKY, €CIIM OTMEYAIOTCS CJIMIIKOM YacThie 3aIlyCKU BCIIOMOTaTebHOTO
Hacoca WM apTHEPOB B CITy4ae YacTOH CMEHBI IABIICHHS B CHCTEME. Y MEHBIIIHTh MApaMeTp, 4TOObI YCKOPHUTh
cpabarbIiBaHHE YCTPONCTBA-MIAPTHEPA MITH HACOCA TTOANUTKY IPU YBETHIECHUH 3aIIPOCa BOJIBL.

24 — TloBpeMeHHasi 3aMe€HA BeIyIIEro: IPH WCIOJIB30BAHWM C TPYIIIAMH HATHETAHWS M3 HECKOJBKHX
HacOCOB MOYKHO TTOJIKJIFOYUTH TIOBPEMEHHYIO 3aMEHY BEHYIIEro yCTPOIMCTBA TaKUM 00pa3oM, YTOOBI KpoMe
OCTAHOBKH HAcOCa TAKKE BBIOJIHSLIIACH 3aMEHa BEIYILIErO YCTPOICTBA, B TOM YHCIIE M Yepe3 Kak/ple 60 MUHYT
HenpepbIBHOH paboThl. TakuM 00pa3oM B cHCTeMax, e 3a00p MOCTOSIHHBIA M HUKOTAA HE NOCTUIAeTCs
COCTOSIHHE OCTAHOBKH BCEX HACOCOB, 00ECTICUMBACTCS IPABIUIbHAS 3aMEHA BE/IyILIErO YCTPOHCTBA.

2.5 - Tloak/roueHne pexxMMa MHOKeCTBEHHOI padoThl: nepeBectd 3ToT mapamerp Ha OFF, uro0sr
HACKIIIOYUTh Nettuno W3 MHOXKECTBEHHOW paboOThl ¢ HECKOJLKMMH HWHBEpTOpamMHu. B 3ToM ciydae
YCTPOMCTBO, JaXke IPHU MOCTYIUICHMH HAa HETrO NMUTAHHs, HE OyJeT BOBICKATHCS BO MHOXKCCTBEHHYIO
paboTy, HE CTaHET BEAyIIMM W HE cpaboTaeT Kak mapTHep. Eciau B TeueHue 15 CEKyHI OTCYTCTBYET
BCSKOC BEAYyIEE YCTPONCTBO, MPUOOpP BCE BCTYNMHUT B PabOTy B KAueCTBE HOBOTO BEAYILEIO YCTPOMCTBA M BO3BMET CHUCTEMY IO
KOHTpOJb. Takas (pyHKIMsSI MOXET MPUMEHSTHCS, €CJIM B CHCTEME C HECKOJBLKMMHU HacocamMH TpeOyeTcs OJUH CHeNaTh 3alacHBIM,
KOTOPBII BKIIFOYAETCS TOJBKO B CIIydac IMOJIOMKH BCEX OCTAJILHBIX MHBEPTOPOB. DTOT mapamMeTp ciieayer ycranoButh Ha OFF u B ToM
ciydae, eciid TpeOyeTcsl BOCIOIb30BaThCs (DYHKIMEH BCIIOMOTATENFHOTO HAcoca 4epe3 oaHo u3 pene miatel 1/0, moToMy 49TO Takas

(yHKITUS HE COBMECTHMA CO MHOXKECTBEHHON pabOTOH. 16
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2.6 - 3HaYeHMe CHM;KEHHOT'0 MOPOora: Korjaa yCTPOWCTBO-MApTHEP BBOJAMTCS B ACHCTBUE ISl HOMOIIN
BEyILIEMY YCTPOMCTBY B MOJICPKAHUK AABJICHHS YCTABKH, YaCTOTA BKIIIOUCHHS H3HAYATIBHO MOHIKECHA
JI0 33[[@aHHOTO 3Ha4eHHs (KaK MPOLEHT IO OTHOLICHUIO K HOMHHAJIBHOH) B 9TOM mnapamerpe. Takum
00pazoM Kak MapTHEPCKOE, TaK W BeIyllee YCTPOHCTBAa MOTYT paboTaTh B Ooyiee cOaTaHCUPOBAHHOM

PEKUMC U OJIM3KO K MaKCUMAJILHOM oTaade Hacoca. Ecin Cpa6aTLIBaHI/Ie MMapTHEPCKOro yCTpOﬁCTBa Ha 3HAYCHUU MMOHUKCHHOI'O Iopora
HCIOCTAaTOYHO IJIsA obecreueHus 3aJaHHOI'0 3HAYCHUA AaBJICHUS, TAPTHEP 3aTCM BBIBOJAUTCSA HAa MAKCUMAJIbHY 0O HOMUHAJIbHYIO YaCTOTY.

I'PYIIIA 3 — TAPAMETPBI BXOJAOB/BbIXOJ0B

3.0 - HcToyHuK ynpaBjieHUs JABUraTesieM: 3TOT IIapaMeTp OINpPEAEIAeT UCTOYHMK YHPaBICHUS IS
pacdera 4acTOTHI JBUTaTeNs. B Hamuuum ciieyromme onmunu:

PRES (maBjeHue): paboTa oCymIecTBISCTCS Ha Oa3e 3HAUCHUS JaBIICHUS, 3aMEPECHHOTO TaTYNKOM
4-20 MA

MAN (pyuHoi): ABUrateinb 3alyckaeTcs ¢ KilaBUaTyphl Nettuno, a CKOpPOCTh MOXKHO H3MEHUTH
KHOMKaMH4 “+” 1 “-*

0-10 B (aHa/10TOBBIi BXOT): PETYJIMPOBKA OCYIIECTBIIACTCS Ha 0a3e CUrHaa, KOTOPbIi MOCTymaeT

ot aHasorooro Bxoxaa miatel di I/O. YacTtoTa paccuntbeiBaetcs ¢ yaetom Toro, uto 0 B cooTBeTcTBYeT
0 I'u, a 10 B cootBercTBYeT MakcuMaibHas yactoTa asurarens. Korma paccuuraHHoe 3Hau€HUE OT
AHAJIOTOBOTO JAaTYMKa HIKE YaCTOTHI OCTAaHOBKH (Tlapametp 1.3), Hacoc OCTaHABIHMBACTCS.

3.1 - Bxox ycTaBKHM 2: NMOJKJIIOYAET BXOJ Ul BTOPOCTENIEHHOH yCTaBKH. MOXKHO 3a7aTh KOHTAaKT B
pexxume N.O unu N.C. . Koraga Bxox KoMMyTUpyeTcs, akTUBHOM yCTaBKO aBICHUS Ui PEryIHPOBKU
craHoButcs napametp 0.4.

3.2 - Bxoj mOAKIIOYEHHMS: 3a7aeT BXOJ [UId BHEIIHErOo MOAKIOUYEHUA. MOXXKHO 3a1aTh KOHTAaKT B
pexume N.O wiu N.C. . Hacoc Britoyaercs ToJbKO IpU COOTBETCTBYIOIIEM CTaTyce BXOJa.

3.3 - Bxoa ommoKM: MOIKIIOYAET BXO U BHENIHEH ommOKu. MOKHO 3a1aTh KOHTAkT B pexunme N.O
mwm N.C. Korma BXox MeHSET CTaTyc, HACOC OCTAHABJIMBAETCS, a Ha IHCIUIeE MOSBISACTCS COOOIIeHHE
00 omnoke. MoKeT UCIIOIB30BaThCS IS [T0COEINHEHNS BHEIIHETO MMOILIABKA HIIH JAaTYUKa 3aIIUThI OT
3aTOILJICHUS.

3.4 - ®dyukuus penae 1: onpezenseT GYHKIHIO, IPUCBOCHHYIO peleiiHoMy Bbixoxy No 1. BozmoxkHbie
HACTPOUKHU CJIEYIOIIUE:

OFF: pene otkiitoueHo

ALL: BbIX0J1 aBapUHHOTO CHTHAJIA, pejie KOMMYTHUPYETCSI B CITy4ae OIINOKH

P.ON: nacoc ON, pene KOMMYTHpYETCsl, €CJIN HacoC B padoTe.

AUX: BcioMorareibHbI HAcOC, pelie HCIOIb3yeTCsl Ul yIpaBJIeHHs BCIOMOTaTeIbHBIM HACOCOM

3.5 - ®dynkums pese 2: onpenensier GyHKIUIO, IPUCBOSHHYIO perneiiHoMy Bbixoay Ne 1. Hactpoiiku Te
JKe, 4TO W JJis mapametpa 3.4.
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I'PYIIIA 4 - CPOKH

4.0 — 3agep:KKa OCTAHOBKH HACOCA: ONPEEIISCT 3a/IepXKKy 10 OCTAHOBKM HACOCA, KOrIa JaBjeHHUE PaBHO
YCTaBKe, & 4aCTOTA HIDKE YaCTOThI OCTAHOBKH.

4.1 — Bpemsi aBTOMATH4YeCKOro cOpoca: eciii BO BpeMs pabOThl 3JIEKTPOHACOCA BO3HHMKAET BPEMEHHOE
OTCYTCTBME BO/BI Ha BcachbiBanuy, Nettuno oTkioyaeT NHMTAaHHME OT JBUraTells, 4ToObl M30EXaTbh €ro
MOBpEXJIeHUs. B 3TOM OKHE MOXKHO 3a7aTh KOJIMYECTBO MUHYT, Yepe3 KOTOpHIE YCTPOMCTBO BBIMOJHSAET
ABTOMATHYECKUN Ilepe3alycK, YToObl MPOBEPUTh HAMYME BOABI Ha BcachlBaHMM. Ecnm mombITka ycrenHa,

Nettuno aBTOMaTHYECKH BBIXOAWT M3 COCTOSIHHS OLIMOKM M CHCTeMa BHOBb (DYHKIMOHHpYeT. B mpOTHUBHOM citydae nIpyras MOIBITKAa Oyner
BBITIOJTHEHA Yepe3 TOT e BPEMEHHOM IPOMEKYTOK. MaKCHMaITbHBIN IPOMEKYTOK paBeH 240 MIHyTaM (peKoMeHIOBaHHOE 3HaueHHe 30 MUHYT).

K-Bo momnbITOK aBTOMaTH4ecKoro cfpoca: 3TOT IapamMeTp OINpEZEsieT KONMIECTBO IOMBITOK, KOTOpBIE
Nettuno BeIONHSIET, YTOOBI YCTPaHWTH COCTOSHHE OCTAaHOBKM M3-3a Cyxoro xoza. Korma sTtoT mpenen
TPEBBIIIEH, CHCTEMa OCTAaHABIMBACTCS, HEOOXOAMMO BMEIIATENbCTBO IIOJB30BaTell. Eciam 3amate 370
3Ha4YEHHE KaK HOJIb, aBTOMaTHYECKHIT COPOC MCKITFOUEeH. MaKCHMAaIIbHOE YFICIIO TTONBITOK paBHO 20.

O0mmii aBToMaTHYeCKHit cOpoc: eciu 3a1ath 3TOT mapametp Ha ON, (QyHKIMS aBTOMATHYECKOro cOpoca
OyJIeT aKTUBUPOBATHCS TS JIFOOOH OIMMOKK B CUCTEME TIOMHUMO CYXOro xoia. BuuManue! ABToMaTHYCCKU U
HCKOHTPOJMPYEMBIA cOPOC HEKOTOPHIX OIIMOOK (HApUMEp, MEPEerpy3KH) MOXKET B Oy/IyIIeM OPHYHHUTH

VIJ.[CD6 cucteme u Nettuno. VMcnionb30Bath 3Ty d)VHKIII/HO C MaKCUMaJIbHBIMHU ITPCIOCTOPOKHOCTAMM.

PACIIMPEHHBIE TAPAMETPBI:

Pacimmpenssle mapaMeTpbl JOCTYIHBI TOJIBKO JUIS HEpCOHaNa TEXHMYECKOM MNOIIEpKKU. I MOMydeHusl NOCTyna K 3TUM IMapameTpam
HEOOXOZMMO 00PaTUTHCS K AUJIEPY, B LIEHTP TEXHUUESCKOH MOJIEPKKH HJIN K IPOU3BOUTEITIO.
B Tabimue HuKe JaH nepedeHb paciiMpeHHbIX TapaMeTpoB ISl TOT0, YTOObI IIPE/ICTABUTENb TEXHMYECKOH MOIEPKKU MOT K HUIM 00PaTUTHCSL.

HOMEP | HIAPAMETP OIIUCAHHUE HACTPOMKA no
YMOJIYAHUIO

7.0 Vboost ITosrrmenne HanpsbxeHus npu 0 'y 5%

7.1 3amepxka cyxoro | Bpems 3amepxxu mepen cpabaTsIBaHHEM 3alUTHI U3-32 30
xoJa OTCYTCTBUSI BOJIbI

7.2 Makc. k-BO 3aIlyCKOB | BriroueHuEe WM BBIKIIIOUEHUE KOHTPOJS KOJIUYECTBA OFF
B 4ac 3aIIyCKOB B Yac (IPOBEpKa repMETHYHOCTH CHCTEMBI)

7.3 3amura ot | [MoakmroueHue WM OTKIIOYEHUE (DYHKIIUUA KOHTPOJIS, OFF
GnoKHpoBaHUs KOTOpasl aBTOMAaTHYeCKH 3aIycKaeT Hacoc rocie 24

4acoB MPOCTOs

7.4 Dead time Hacrpoiika dead-time PWM 20*125ns

7.5 WHTerpanpHas WnterpanpHas xonctanTta [11/]-perymsatopa 10
koHcTaHTa (Ki)

7.6 IponoprmonansHas | [IpomoprmonansHas koHctanTa [T I-perynsaropa 15
koHcTaHTa (Kp)

8.0 ITocmenaui JKypHan peructpanuu mocieHei OOk 0
3apernCTpUPOBaHHBIN
ABapUIHBIN CUTHAI

8.1 Talimep nutaHus Bpemsi nonauu 371€KTpONUTAHMS HA UHBEPTOP 0

8.2 Taiimep nBuraTens Bpewms paboTs! 31eKTpOHacoca 0

8.3 3armycku ABUTaTeNs CyeTynK KOJIMYEeCTBA MYyCKOB HAacoca 0

8.4 Brm. [Iporpammuoe | Bepcus mporpamMmmHOro obecredeHus /
obecmieueHne

9.0 Maxkc. TtemmepaTypa | MakcuMmalibHasl TEMIIEpaTypa OKpPYKaroIIel cpeabl 80
OKp. Cpeibl

9.1 Makc. Temn. Moayist | MakcumanbHast Temrneparypa IGBT momyins 85

9.2 Koadpduument KoadduimerT cHIKEHUS YacTOTHI IO TeMIepaType 1
cHrKeHuda Ta OKpY KarolIeH Cpepl.

9.3 Koadpunment Koa¢pduimenT CHWKEHHS YacTOTHl IO TeMIepaType 1
CcHIKeHus Tm MOy IS

94 3amep)kka OCTaHOBKM | 3a/iep>KKa BBIKIIOYCHHS KPBUIBYATKH TIOCTE OCTAHOBKH 10
KPBUIbYATKH Hacoca

9.6 Vin MuH. MuHUMaIbHBIA OPOT HAIPSYKEHUS MTUTAHUS

9.7 Vin maxkc. MakcuMalIbHBIH TIOPOT HANPSDKEHUS TIMTaHUs

9.9 [lepemennas omianku | Otnangka  BbIOOpa  HEpeMEHHOW Ui JAWCILIES 0

TEXHOJIOTUYECKUX 3HAUCHUN
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v ABAPUMHBIE CUTHAJIBI

B cnyuae cOoeB miM HewcnpaBHOCTEH B cucreMe Ha Juciuiee Nettuno MOSBUTCS OJHA M3 NPEACTABICHHBIX HMKe cTpanull. Kaxmas
ommbKka obo3HaueHa OykBoil “E” m mociemayromuM gucioM oT 0 mo 13. Yucno B ckoOkax 0003HaYaeT 4acCTOTY MOBTOPSEMOCTH ISt
Kaxa0i omuOku. UToObl BBIMOJHUTH COPOC aBapUHHOTO CUTHANA TOCJTE YCTPAHEHHUsI €ro MPHYHH, OOBIYHO JOCTATOYHO HAXKATh
[EHTPATHLHYIO KHOTIKY "reset" WM OTKJIIOUUTH JJIEKTPOIUTAHNE Ha HECKOJIBKO CEKYHI.

EO — Huskoe HaNpsKeHUeE: IMOKa3bIBACT, YTO HANPSKCHUEC TNMUTAHUA CIHUIIKOM HH3KOC. HpOBepI/ITI)
3HAYCHUC BXOJAHOI'O HAIPAKCHUA.

El — Boicokoe HanpsizkeHHe: TIOKa3bIBACT, YTO HAIPSDKEHUE MUTAHUS CIUIIKOM BbIcOKoe. IIpoBepuTs
3HAYEHHE BXOJHOTO HANPSKCHUS.

E2 - KopoTkoe 3aMbIkaHHe: 3TO COOONICHHUE MOSIBUTCS HA YKPaHE B CIydac KOPOTKOTO 3aMbIKaHUS Ha
BBIXOJI€ MHBEPTOpa. OTO MOXKET NMPOU30HTH U3-3a HEMPABUIBHOTO MOJKIIOUEHUS 3JIEKTPOJBUTATEN,
U3-3a MOBPEKACHHS IIEKTPOU3OJSIIIUU COETUHUTEIbHBIX Ka0Oenel ayeKTpoHacoca ¢ yCTPOUCTBOM WU
u3-3a TOJIOMKH DJIEKTPHUUYECKOro ABUrarens Hacoca. Korma cooOmaercs o AaHHOI ommOke, 3MeKTpHYecKas CHUCTeMa JODKHA OBITh
He3aMeTUTENILHO POBepeHa KBaNn(UINPOBAHHBIM CHIEIUAIUCTOM. McpaBUTh OMIMOKY MOXHO TOJBKO 00ECTOYMB YCTPOHCTBO, OCIIE
Yero yCTpaHsieTcsl MpU4YMHA OMIMOKU. [lombiTKa 3allyCTUTh MHBEPTOP B MPOLIECCE KOPOTKOTO 3aMBIKAHUSI MOXET BBIBECTH W3 CTPOS
YCTPOWCTBO, a TaK K€ NPEACTaBIATh ONACHOCTD JUI MOJIb30BATENS.

E3 - Cyxoii xoa: Takoe cooOLICHHE MOSBIACTCS, €CIM CHCTEMa OCTAHOBJICHA M3-332 OTCYTCTBHS BOIbBI Ha
BcachIBaHUH Hacoca. Ecmm moakmodeHa ¢yHkmst camocOpoca, Nettuno  aBToMaTi4ecKy BBIOJIHACT MOTBITKA
TIPOBEPKH HATMUMS BOJIBL. UTOOBI yCTPaHUTH COCTOSIHHAE OIIMOKH, HAa)KaTh LEHTPATIBHYIO KHOIIKY Teset’”.

E4 - IloBblieHHass TeMIlepaTypa OKpYy:Kawomied cpeabl: OMIMOKa MOSBISIETCS, €CIIM IPEBBIIICHA
MakCUMaJIbHasi TeMIiepaTypa OKpYy)Karolleil cpeapl BHYTpU HHBepTOpa. I[IpoBepuTh yCIIOBHS PabOTHI
HHBEPTOpA.

E5 - IloBbimennasi temmeparypa IGBT wmoayas: ommOka MOSBISETCS, €CIHM TPEBHIIICHA
MakcumanbHas Temneparypa IGBT moxyns unBepropa. [IpoBeputs pabouee cocTosHHUE MHBEPTOPA, B
0COOCHHOCTH CTENCHb MPUHYAWTEIHHOH BO3IYNIHOM OYMCTKH CHCTEMBI BEHTWISAIMH, IOTJIOIICHHBIH
TOK Hacoca M TEMIIEpaTypy OKpYKaloIIeH Cpepl.

[Tpn HEOOX0AMMOCTH ONPOOOBATh YMEHBUINTh YACTOTY TIEPEKIFOUCHHS.

E6 - Ileperpy3ka: 5TOT aBapuiiHBIi CHUTHAJl MOSBISETCS, KOTJAa IOIJIOUIEHHE 3JIEKTpOHAcoca
IIPEBBICUII0O MAaKCHUMAJIbHOE€ 3HAUYEHUE TOKA, 3aJaHHOe B Imax; 3TO MOXKET IPOU30UTH U3-3a
YpE3BbIYANHO TSKENBIX YCIOBMM 3KCILIyaTalluU 3JIEKTPOHACOCA, M3-3a IOCTOSHHBIX IIEPE3aIlyCKOB B
OUYeHb KOPOTKHE MPOMEXYTKH BPEMEHH, M3-3a MpolseM ¢ OOMOTKOH JBMraTelsl WM HM3-3a MPoOiieM
ANEKTPUYECKOTO TOAKIIOUEHUsT Mexay nasurarenem u Nettuno. Eciaw Takodl aBapwWidHBIN CHTHAI
HOSBIISETCS YacT0, He00X0AMMO, YTOOBI CHCTEMY IPOBEPHII CIIEIUAINCT O YCTaHOBKE.

E7 — HecoanancupoBaHHAsl HATPY3Ka: aBapUiHbBIN CUTHAI TTOSIBIISIETCS B ciTydae JucOananca (asHbIX
TOKOB JIBUraTeNs CBBIE 25 % HOMUHAIBHOTO 3HAYECHHUSL.

E8 - TlocnenoBaresibHasi OMIMOKA: aBApUHHBIA CHIHAI MOXET TOSBUTHCS B Cilydae OLIMOKH
BHYTPEHHEH mocnenoBaTenbHOM cBs3u Nettuno. OOpaTuTech B OTAET TEXHUIECKOH MOIICPIKKH.

E9 - Ilpemen naBieHMsi: aBapuilHbIi CHUTHANl MOSIBISIETCS NMPH IPEBBINICHHH 3aJaHHOTO IOpora
MaKCHMAaJIbHOTO MaBieHus. Ecim ommOKka MOsBIAETCS 4acTo, MPOBEPHUTh HACTPOWKHM mapamerpa “P
npegensHoe”. Tak ke NPOBEPUTh ApPYTUE YCIOBUS, KOTOPbIE MOITH IPUBECTH K YPE3MEPHOMY
JIaBJICHUIO (HAIIPUMEp, YACTHYHOE 3aMEP3aHUE KHUIKOCTH).

E10 - Buemnss ommdKa: aBapuilHbIii CUTHAJ MOSIBISIETCS, €CJIM TI0CJIe HACTPOHKH (PYHKIIMU BHEIIHEH
OINMOKH Ha BCTIOMOTraTesbHOU iaTe 1/0O mpoucxonuT 3aMbIKaHHe BXOAHOTO KOHTakTa /0.

Ell - MakcumaabHOe KOJHYECTBO 3aNMycKOB/4ac: OmMOKa TOSBIIACTCS, €CIM TPEBBIIICH MpPeeT
JIOIYCTUMOI'0 KOJIMYEeCTBa 3allyCKOB B 4ac. [IpOBepUTh TepPMETHYHOCTH B cucteme. [IpoBepuTth
MpeABaPUTEIbHYIO HATPY3KY PACIIHPUTENHLHOIO OaKa.
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E12 - Ommoka 12 B: oOHapyxeH cOo¥W BO BHYTpEHHEW IENMH NHUTAHUS HU3KOTO HAIPSHKCHUS.
OTIpaBUTh YCTPOHUCTBO MPOU3BOAUTEINIO HA POBEPKY.

E13 - Ommbka gaTyMka JaBJeHHS: JATYNK JaBJIeHUs OOHApYXWJ HeBepHOe 3HaueHue. [IpoBeputh
WJIN 3aMEHHUTH JaTYHK AaBICHUSL.

? BO3MOXHBIE HEITOJIAIKU:

v Hacoc He ocTaHaBJIMBaeTcs

CanImKoM HU3Kasi 4aCTOTa OCTAHOBKH, YBEIUUUTD YAaCTOTY WM BBIIOJIHUTH CAMOPETYJIUPOBKY.
PacmmpurensHeIil 6ak HEe IMEeT HyKHOW IpeABapUTEIHHON HATPy3KH, BEITIOHUATH IIPOBEPKY.

v [Ipu OTKPBITHH OTHOTO U3 BEHTHJIEH CHCTEMBI HACOC HE 3AMyCKAETCS MIIH 3aIyCKAeTCs TOJbKO Yepe3 HECKOJIBKO CeKYH/I

3a/1aHO CIUIIKOM BBICOKOE 3HaU€HHE NIebThI P 3amycka Hacoca. YMEHBIIUTh 3HaUE€HUE AETbTH P.
Y6e)11/1T1,c;1, YTO CUCTEMA HC HAXOOUTCA B pe>1<1/1Me OXHJaHUs, B HpOTI/IBHOM cnyqae HaXaThb HeHTpaHLHyIO KHOHKy.
[IpoBepuTh UCTIPaBHYIO PabOTy BHEIIHETO KOHTAKTA (€CIH OTKOH(UTYPHPOBaH).

v Koraa notok Boabl 04eHb MaJl, HACOC padoTaeT HeperyJsipHO
CIMIIKOM BBICOKAsl 9aCTOTA OCTAHOBKH, CHU3HUTh, YTOOBI 00ecednTh 00jIee pOBHYIO paboTy, B TOM YHCIIE U C MaJIbIM ITIOTOKOM.

v [Ipu 3aKpbITHN BEeHTHJIEH HACOC OCTAHABJIMBAETCS, HO Yepe3 HECKOJIbKO CEKYH] BHOBB 3alyCKaeTcsl, IPH ITOM OTCYTCTBYIOT
YTEeUKH B CHCTEMe

CIuImKoM HU3KOE 3HaUEHUE JeNbThI P 3amycka Hacoca, yBEJTHUHUTh.
PacmupurenbHbIi 6ak HE UMEET HYKHOW MIPEIBAPUTEIHLHON Harpy3KH, BHITIOJTHUTH MPOBEPKY.

v YCTpoﬁCTBO HacCTo moaaeT CUrHaJl Cyxoro xoaa

U3 BC&CLIBaIOH.[eﬁ pr6I>I Hacoca BO BpEMs HNPOCTOCB CUCTEMbI YXOAWUT BOJd, YTO IMPCHATCTBYCT HANOJHCHHUIO HACOCa IIpU €ro
MOCJIeAYONIEM BKIFOYCHUU. Ecmm B CHUCTEMY BCTPOCH ,I[OHHBIﬁ KJ1allaH, IPOBEPUTH €I0 TCPMETUIHOCTD.
3HadeHHe JAABJICHUS 3allIUThI OT CYXOI'0 X0/4a HCIIPABUIIBHO 3a/1aHO, OTKOPPEKTUPOBATH 3HAUCHUC.

v YCTpOﬁCTBO JacTo MoaaeT CUrHaJ BbICOKOI0 WK HU3KOI'0 HATIPHAKCHUS

DJNeKTpUYecKoe HampsDKEHHE HEe COOTBETCTBYET TEXHHYECKHM JaHHBIM YCTPOMCTBA; cieayeT oOpaTUThCS K KBAIM(HUIIMPOBAHHOMY
CHELUAINCTY.

v YCTpoﬁCTBO neperpeBaercsa u CpaGaTLIBaeT 3alluTa OT 1neperpesa

Cucrema NPUHYIUTEIHFHOTO BO3IYIITHOTO OXJIAXKCHHS Ha OpeOPEHNH pacceUBaHNs 3a0JIOKHPOBAHa, IPOBEPHUTH €€ PabOTy ¥ CTETICHh OYUCTKH.
CMIIKOM BBICOKAsl YaCTOTa KOMMYTAIIMH JJIsl MOIITHOCTH HAacOCA, YMEHBIIUTEH 3HAYCHHUE.
CiMmIKoM BBICOKasl TEMIEpaTypa OKpYKaloIIel cpepl ISl IKCIUTyaTalluk yCTPOUCTBA.

v Hacoc paGoTaer B MAaKCHMAJIbHOM Pe:KHMe, HO C HU3KOI TPOM3BOAUTEIBLHOCTHIO

HenpaBunbHO pon3BeeHO MOAKIIOYEHNE HACOCa, IPOBEPHUTH 3JIEKTPOIIPOBOJIKY.
Hacoc Bparaercst B MpOTHBOIOJIOKHOM HAIIPaBICHNH, IPOBEPUTH HAIIPABIICHUE BPALICHHUS.

v Korna B cucreme Tpedyercsi 60Jible BOABL, 1aBJeHHe NaJaeT

DT0 HOpMaibHAas CUTyallHs, BO3HHUKAIOIIAs M3-3a TOTO, YTO YCTPOWCTBO He (hopcupyeT paboTy Hacoca 3a MpeieiaMu KPUBOW €ro
MaKCUMAaJIbHONH MOIIMHOCTH. [Ipy TOCTHIKEHUU OINPEIEICHHOTO 3HAYCHHS PacXoja AaBicHHE OOJbIle HEe OyIeT KOMICHCUPOBATHCS, TaK
KaKk Hacoc yke paboTaeT Ha MaKCHMaJbHBIX o00opoTax. B maHHOM ciiydae He0OXOOUMO YCTaHOBUTH HAacoc ¢ OOJbIIeH
MPOHU3BOAUTEIBHOCTHIO.

v HeBepHblii CUTHal JaBJieHUs, HJIH YCTPOICTBA HeNPAaBHJIBLHO CBSI3LIBAIOTCA MeXKAy €000M, WM OJHOBPEeMEHHO MMeEIOTCs
HECKOJbKO BeIyIIUX YCTPOIHCTB

HeKOTOpLIe IOJK/IIOUYCHHBIC Ha HOCHGHOBaTCHLHOﬁ IWMHE HWHBEPTOPbBI MOTI'YT HUMCETH O,HI/IHaKOBHﬁ aapec, MpOBCPUTH HaCTpOﬁKy

mapameTpa MmociieI0BaTeIbHOTO aipeca M HAaCTPONKHU UM -BBIKIIFOYATEIS Ha rate /O s KaKIoro yCTpoicTBa.
[IpoBepuTh MOCIEAOBATEIHHOE TOAKIIOYEHNE MEXKTY YCTPOHCTBAMH.
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% TEXHUYECKOE OBCJIY>XXMBAHMUE:

Nettuno paspabotaH Tak, 4T0OBI CBECTH K MUHHUMYMY €r0 IOTPEOHOCTH B 00CHyxuBaHuU. J[ist obecrieueHus JUIMTEIbHONW U NCTIPaBHOU
paboThI Bceraa clieoBaTh HHCTPYKIHSM, YKa3aHHBIM HIDKE!

- Kaxable 12 MecsiieB BBINOJHATbH OYHCTKY KPbLILYATOK OXJAXKACHHMS U IPOBePATh HX HCIHPAaBHYI padory; B 0000
3aNblJICHHBIX MIOMelIeHUAX YMEHbIIHTDb 3TOT MIPOMEXKYTOK /10 6 MecsleB.

- €CIIM HACOC YKOMIUIEKTOBaH (pMIbTPaMH Ha BCACBIBAHHH, IEPUOJHIECKN IPOBEPATH UX CTEIIEHb OUHCTKH;

- yOeIUTHCS, UTO KPHIIIKA XOPOIO 3aKPhITa, 8 KaOEeIbHBIC BBOBI 3aTSHYTHI, 9TOOBI N30€KaTh IONAaAaHNs IIBUIN H3BHE,

- OTKIIOYHTS 110/1a9y HANPSDKCHUS M CIIUTh BOAY M3 CHCTEMBI, €CJIM OHA MPOCTaNBACT AIUTEILHOE BPEMS;

- HE BBIIIOJHATH HUKAKHUX OTEPALUH C yCTPOHCTBOM, KOT/Ia OHO OTKPBITO;

- IepeJl CHATHEM KPBIIIKK YCTPOHCTBA o0k aaTh 10 MUHYT, YTOOBI KOHAEHCATOPHI YCIIENN Pa3psAUTHCS.

A BHUMAHMUME! YcTpoiicTBO He COAEPKUT 4YacTeil, KOTOPbIe MOIYT ObITH OTPEMOHTHPOBAHBLI MM 3aMeHEHbI KOHEYHBIM
norpedouteseM. B 3Toll CBA3M peKOMEHIyeTCsl He YAAJATH 3AIUTHYI0 KPBIMIKY € 3JeKTPOHHOW NJIAThl, TAK KaK 3T0 Oyaer
03HAYaTh MOTEPI0 rapaHTuu!

Jdara MoHTa:Ka Ieuats
S R MOHTAKHOI

OpraHu3amuu
TexHnk 1o
YCTAHOBKeE

Mapka/moneiib

Hacoca

Cepuiinbiii

Homep Nettuno
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/\ CAUTION

READ THIS HANDBOOK CAREFULLY BEFORE INSTALLING OR STARTING THE DEVICE.

The manufacturer guarantees this product for a period of 24 months as of the date of sale; if returned, the device must be accompanied by
this handbook, with the installation date entered on the last page.

The guarantee is forfeited in the event of the following: the device is tampered with, disassembled or damaged due to mishandling and/or
incorrect installation; the device is put to any other use than the one it was intended for; the device is installed in unsuitable environmental
conditions or connected to a non-compliant electrical system.

The manufacturer cannot be held responsible for any kind of damage to people and/or things ensuing from failure to install the necessary
electrical safety devices upstream of the device, or as a result of unprofessional installation.

The installation and servicing of this device must be performed by specially trained personnel with the ability to understand the entire
contents of this owner’s manual.

For all operations required to be carried out with the cover removed, the device must be disconnected from the power supply.

Even though there should not be any reason to remove the board, if you do so, remember that some of its parts remain live for a few
minutes after the unit has been disconnected from the mains.

The manufacturer cannot be held responsible for any kind of damage to people and/or things ensuing from the failure of any internal safety
devices, with the exception of compensation for the device itself if still under guarantee.

Al X

This equipment complies with the ROHS 2011/65/EC directive.
The symbol of the crossed out bin means that to safeguard the environment the equipment cannot be disposed of with other
household waste at the end of its lifecycle.
The equipment and packaging must be disposed of according to the local regulations.

< OVERALL SIZE - DIMENSIONS — IDENTIFICATION




DESCRIPTION

Nettuno is an electronic device, employing inverter-based technology, which controls electric pump stopping and starting functions.
Thanks to the particular type of technology used, it can modulate the frequency (Hz) of the motor’s input current to adjust the speed
(rpm) according to the water demand by the system.

This way, the value of the pressure reaching the user appliances is maintained constant all the time and the motor's absorption is always
proportional to the actual system requirements, resulting in notable energy savings over time.

SPECIFICATIONS

NETTUNO 3P-13A | NETTUNO 3P-9A | NETTUNO 3P-6A

Power mains supply: three-phase, 400Vac +10% - 50/60Hz
Motor output three-phase, 400Vac
Maximum motor power 7.5 kW — 10 HP 5.5 kW —7.5HP 3.7 kW -5 HP
Maximum motor phase current 13 A (rms) 9 A (rms) 6 A (rms)
Cooling Forced air ventilation Air
Analogue inputs 4+-20mA (pressure sensor) + 0+10V (aux.)
Digital inputs 3 inputs (enable, error, 2nd set point )
Digital outputs 2 programmable relays (24V — 2A max.)
Degree of protection IP 44
Weight 6.430 Kg
Dimensions 213x263x191 mm
Type of action 1.Y (according to EN 60730-1)
Operating ambient temperature +0° Cto +40° C | +0° Cto +45° C
© FEATURES
' Constant pressure due to electric pump speed regulation
' Energy savings due to less pump absorption
' Gradual pump start and stop reduces hammering
' Protection against dry running in the event of water shortage during intake
V' Automatic reset in the event of dry running, with autonomous clearing of error condition
< Efficient leakage monitoring to protect pump in the event of repeated restarts
V' Anti-seize function
' Intelligent overload cut-out management for a longer duration of the inverter
' Digital display of pressure, current, voltage and frequency
' Operation/error status signalling via LEDs and on-screen alerts
' Auxiliary inputs and outputs for remote control and status signalling
' Possibility of interfacing more devices as part of the pressurisation units (two to eight)
® PROTECTIONS

Dry running

Overpressure

Power supply under-voltage

Power supply over-voltage

Unbalanced load

Output terminal short circuit

Amperometric sensor on motor output

Internal overheating in inverter (ambient temperature and IGBT temperature)
Significant leakage with continuous motor pump restarts

® EMC

This product has been tested according to the standards stated in the EC declaration of conformity in one of the typical conditions of use,
using shielded cables both on input and output (motor cable 15 metres, without auxiliary connections). However, experience has shown
that significant variations in the level of EMC disturbance can occur when the type and length of cable used is changed, as well as their
position, type of motor used etc.

If other equipment is subject to disturbance, contact the manufacturer to assess additional solutions to reduce electromagnetic
disturbance.

2.2 22 2 2 2 2 2
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% INSTALLATION

(Y DEVICE FIXTURE:

Nettuno is supplied with a special fixing bracket to enable mounting directly on a wall, or the option of fixture to a horizontal pipe using
the optional Kit.

On both wall-mounted and pipe-mounted versions, ensure that fixture is secure and that the pipe or wall is sufficiently strong to
withstand the weight of the device.

Always install indoors, in an area protected against dust and water. Nettuno must be installed at a higher point than the pump to avoid the
risk of immersion in the event of flooding.

The device must never be installed in confined spaces that can reduce ventilation and therefore cooling of the inverter.

WALL MOUNTING

Nettuno can be mounted on a wall or other flat surface by means of the bracket and screws supplied. For simple installation of the
product, proceed as described below.

1) Fix the bracket to the wall by means of the 4 screws 2) Pre-assemble the fixing screws on the rear side of Nettuno,
supplied. Check to ensure correct horizontal alignment. leaving a space of at least 3mm under the screw heads.

3) Fit Nettuno onto the bracket, passing the 4) Tighten the rear screws fully down on Nettuno.
screw heads on the larger holes and then slide
downwards.

2 EN



PIPE-MOUNTING

Nettuno can be mounted onto a horizontal pipe by means of a kit of fixing collars (optional, to be ordered separately). 4 different collar
sizes are available, as shown in the diagram below.

PIPE MOUNTING KIT

CODE DESCRIPTION
KIT-TUBO114 Kit for fixture on pipes of 1” %4
KIT-TUBO112 Kit for fixture on pipes of 17 1/2
KIT-TUBO200 Kit for fixture on pipes of 2”
KIT-TUBO212 Kit for fixture on pipes of 2” 1/2

For simple installation of the product, proceed as described below.

1) Fix the bracket to the pipe by means of the “U-shaped” hooks and 2) Ensure that the bracket is securely fitted on the pipe and cannot
4 bolts supplied. See fig. 6 for selection of the holes.

rotate.

3) Pre-assemble the fixing screws on the rear side of
Nettuno, leaving a space of at least 3 mm under the

SCrews.

4) Insert Nettuno onto the bracket, passing the
screw heads on the larger holes and then slide
downwards.

2 EN



17 Va
2’, 1/2 17’ 1/
2”
5) Tighten the rear screws fully down on Nettuno. 6) The bracket is designed for fixture of various sizes of “U-shaped” hooks,

refer to the diagram to select the correct version.

é HYDRAULIC CONNECTION

The 4+20mA pressure sensor must be connected to the system delivery, preferably far from areas subject to turbulence (bends, bypasses,
branches, etc.) to ensure optimal stability of the measured signal.

It is a compulsory requirement to install an expansion tank with a capacity of at least 2-5 litres to ensure correct shutdown of the pump
and limit restarts caused by any small leakages which are common in most systems.

The pre-charge value of the tank must be suitable for the pressure values set. This will also help to keep the operation constant in
applications where water requirements are modest (e.g. for washing machines, toilet flushing systems, etc.).

The system must also be equipped with a non-return valve to prevent the return of fluid to suction at the time of pump shutdown. In the
case of multiple installations, it is recommended to install a valve on suction for each pump.

A CAUTION: when the pump stops, the conduits are still pressured so a valve must be opened to bleed the system before any work is
carried out.

4T INSTALLATION IN PUMPING UNITS WITH MULTIPLE PUMPS:

Nettuno can be used to create pressurisation units with a maximum of 8 pumps, each controlled by an inverter. The inverters are
connected by means of a RS 485 serial connection. Each inverter is assigned an address, from 1 to 8, for identification in the serial bus.
To reduce costs, there is no need to install a pressure sensor for each inverter; a single transducer is sufficient, connected to any one of
the inverters (the address of the device hosting the pressure sensor must be configured on the software of each inverter). Also any
auxiliary 0-10 V control or digital input signal must be connected to a single device. Serial communication deals consists in sharing the
data of the pressure sensor and digital inputs among the various connected inverters.

ADDRESS 1 ADDRESS 2 ADDRESS 8

PRESSURE SENSOR

ooo

° 0

RS 485

DIGITAL INPUTS
(FLOAT, TIMER, ETC.)
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N ELECTRICAL CONNECTION:

/\ CAUTION:

- all wiring up must be carried out by specially trained personnel

- an incorrect motor connection could result in damage to the device or the pump motor.

- failure to comply with what is stated in this paragraph may cause serious damage to things and/or serious injuries to people,
and the manufacturer declines all responsibility.

- if the power supply cable or the cable between Nettuno and the electric pump is damaged, only the manufacturer of the device,
its appointee or equally qualified personnel can replace it; this is to prevent risks to things and people.

Fit the electric wires into the relative wire clamps, making sure the correct assembly order is maintained for all the components. Secure
the threaded nuts tightly enough to prevent the wires being pulled or turned from the outside.

Use cable clamps in metal for connection of the power line and those in plastic for connection of any 1/O (auxiliary inputs and outputs).

POWER INPUT MOTOR

OUTPUT

AUXILIARY
INPUTS/OUTPUTS

The metal plates located in the vicinity of the cable clamps can be used =
to connect the shielding of the cables and thus ensure correct continuity |:
of the shielding itself with the heat sink.

SHIELDING
CONNECTION
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v LINE CONNECTION

Power supply: three-phase 400 Volt 50/60Hz.

The electrical system to which the equipment is connected must comply with the safety regulations in force and must therefore be
equipped with:

- an automatic magnetothermic switch with high breaking capacity and with a trigger current proportional to the capacity of the pump
installed

- earthing with total resistance in conformity with local standards and in any case never over 100Q

If the device is used in swimming pools, fountains or garden ponds, an automatic differential switch of the “A” type (with IAn=30mA)
must always be fitted.

The system comprising Nettuno and an electric pump is considered a “fixed system”; it is therefore advisable to make arrangements to
prevent the device being disconnected from the power line it was originally connected to and mistakenly reconnected to another source
of power not equipped with the electrical protection required.

Always install, upline of the inverter, a device that ensures omnipolar disconnection from the mains with a contact opening gap of at
least 3 mm.

Before making the electrical connection, the cables must be prepared with special crimp terminals (fork-type). The terminals must be
crimped by specially trained personnel, using proper crimping tools.

After inserting the cable in the metal cable clamp, coil the three power cables (U,V,W) around the ferrite core supplied, as shown in the
images below. This preparation is essential to reduce electromagnetic disturbance. The earthing wire must not be wound around the
ferrite core, but connected directly to the terminal board.

4

b TS
N N

Connect the earthing wire to the corresponding terminal. Then proceed with the connection of the device power wires to the terminal
board marked with the letters U, V, W as shown in the image below.

The recommended cable section is 2.5mm?.

The type of wire must be selected according to the conditions of use (domestic, dry or wet).

POWER SUPPLY 28
TERMINAL
BOARD EN




vELECTRIC PUMP CONNECTION

Before making the electrical connection, the cables must be prepared with fork-type crimp terminals. The crimp terminals (fork-type)
must be crimped by specially trained personnel, using proper crimping tools.

After inserting the cable in the metal cable clamp, connect the motor cables to the terminal board marked with the letters U’,V’,W’ as

shown in the image below. Then proceed with connection of the earthing wire to the corresponding terminal.
The device is fitted with an output short circuit protection.

[%LD@

The recommended cable section is 2.5mm? for cable lengths from 2 to 30 metres. Longer
cables, though admissible, have not been tested according to the EMI/RFI standards and
must be evaluated by the manufacturer.

The type of wire must be selected according to the conditions of use (domestic, dry or wet,
indoor or outdoor installation).

Where an excessive cable length (over 30 metres) is used, it is recommended to insert a
dV/dT filter to limit peak current voltage and for motor, especially windings, longevity.

Also observe the installation limits as declared by the manufacturer of the electric pump
connected to Nettuno.

TBWIVITT Gy

N\ MOTOR OUTPUT
TERMINAL
BOARD

v AUXILIARY INPUT AND OUTPUT CONNECTIONS

/N CAUTION: The remote connections are insulated from the network power by a “reinforced” type insulation (reinforced
insulation according to EN 60730-1). Therefore it is recommended to make electrical connections with a type of cable that
guarantees double or reinforced insulation, using insulated voltage-free contacts for the digital inputs.

Insert the cables of the auxiliary devices via the central cable clamps in
plastic. Use the relative cable guides to keep wiring tidy.

CABLE
L—"| cuipe

CABLE CLAMPS FOR
AUXILIARY INPUTS

Nettuno has various auxiliary connections located on the 1/0 board. The following diagram identifies the various connections.

® b
EM i)l (@] I
4+20mA PRESSURE s il Of[le| | DIGITAL INPUTS
SENSOR 811 85§
ilel olB
o AR
0-10V ANALOGUE 2EO A 8:5 EEFZL;A&;L PORII
INPUT i['e) S
Lo "o |
Oll=|2| | SERIAL PORT
Q12| | rRs485
OOO OUTPUT 1 OO OUTPUT 2 O-;_‘
@ NC I:OMI NO | NC ICOMlNO

DIGITAL RELAY OUTPUTS
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v 4+20mA PRESSURE SENSOR

An external pressure sensor (optional, code no. TRPR-016-420MA) with 4+-20mA signal
can be connected to Nettuno to obtain a closed loop pressure control system. The speed of
the electric pump is regulated according to the effective demands of the system to maintain
constant pressure.

The power supply voltage of the sensor is 10Vdc. The use of 2-wire transducers is
recommended, connected as shown in the diagram alongside (red wire +, black wire -).

The sensor cable shielding, if present, can be connected to the GND terminal to reduce
interference on the sensor signal itself.

The device is compatible with pressure sensors with a scale from 0-6Bar to 0-16Bar, or
from 0-100 PSI to 0-250 PSI.

v 0-10V ANALOGUE INPUT

Nettuno operation can also be controlled via a 0-10V analogue signal. The speed of the pump
is regulated according to the voltage value on input, considering that OV corresponds to 0 Hz
and 10V corresponds to the set maximum nominal frequency of the pump (50 or 60Hz). The
pump is stopped when the control voltage value corresponds to a frequency value below the
parameter set as the stop frequency (factory setting 35 Hz).

v DIGITAL INPUTS
Nettuno has 3 digital inputs, assigned with the following functions:

- 1.1 =input for dual set point ; if the function is activated via the menu, the inverter
uses the second pressure set point value as reference for operation at constant
pressure, when the contact is switched between terminal C (common) and input 1.2.
This can be used to control a different operating pressure value during operation.

- 1.2 = input for external enabling; if the function is activated via the menu, the
inverter only starts up if the contact is switched between terminal C (common) and
input 1.1. This can be used for connection of a float, timer etc.

- 1.3 = input for error; if the function is activated via the menu, the inverter blocks
the motor when the contact is switched between terminal C (common) and input I.3.
The message "external error" then appears on display. This can be used for an
external block signal, for example from a flooding sensor or float.

The three digital inputs can all be configured via the software as NO or NC; if the input is set
to OFF their functioning is completely ignored.
Refer to the parameter settings section for further details.

v DIGITAL OUTPUTS

Two digital relay outputs are available for signalling operation status. The relays can be
configured via the software independently, to perform one of the following functions:

- error signalling

- pump running signal

- control of an electric pump at fixed speed, connected directly to the mains via a
power relay

Refer to the parameter settings section for further details on configuration of the digital
outputs.
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v RS 485 SERIAL CONNECTION

Up to a maximum of 8 inverters can be connected to the RS 485 serial port to create multiple pump
pressurisation units.

There are two terminal boards on each device for the serial connection, to enable cascade connections
of multiple inverters, as shown in the figure alongside.

A non-shielded cable with a section of 4x0.5mm? is recommended for this connection.

To make the connection, connect the terminals “+”, “-“, “A” and “B” of one device to the same
terminals of the next device, and continue in the same way until all inverters are connected in the
same communication bus.

No special terminal at the end of the bus is necessary.

CAUTION: after connecting the devices to one another, they should be assigned an individual
number to identify their address in the serial bus. Each device must be assigned a different
number; otherwise, if several devices have the same address, the serial communication will
overlap with loss of transmitted data.
Therefore, before closing the external cover, use the red dip switch on the 1/O board to set the
specific serial address of each device.

& Ol
)
\ Ol

A O =5

@ RE

- 1O+ |
U —G—L

O]=|2

Olll=|%

m OUTPUT 2 _Q_ L
[COMINO e

J—

OUTPUT 2

Lo

[clelele/| elelele) @10

e 1

c::d:

AUX I

c [11]

(DR NG E

MY Y

All devices are supplied with the address set to "1" as a factory

setting, and therefore set up for use as a single unit. If used in a

inverter.

in the figure below:

B (T

A The serial address value set via the dip switch on the 1/0O board must subsequently be entered in the

software of each device on initial activation.
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serial connection, a different address must be set for each connected

To set the serial address, lift the white lever of the dip switch
corresponding to the number to be assigned, and lower all the other
levers. For example, to set address "2", set the dip switch as shown




INTRODUCTION TO PROGRAMMING:

v KEY DESCRIPTION

o Left-hand arrow: this scrolls back through the menu pages italtecnica

o Right-hand arrow: this scrolls forwards through the menu pages _

Nettuno

% On-Off/Reset: this switches the device from stand-by to operation mode and
resets the unit in the event of alarms and/or faults. &

o “+” key: this increases the value of the parameter currently shown on the display;

.

"
[&5)
'@ “AUTOSET”: this starts the self-setting procedure for the stop frequency function A MADE IN ITALY

0 “-” key: this decreases the value of the parameter currently shown on the display;

v INITIAL CONFIGURATION FOR SINGLE DEVICE INSTALLATION

In the case of single installations, power up the device and follow the instructions for initial configuration as described below.
On initial activation, a welcome screen is displayed and when any key is pressed, a guided configuration procedure is started up,
enabling the entry of the main parameters required for standard operation.

Modify the value of parameters using the keys + and — then confirm the entry by pressing the central
key to move to the next parameter. The parameters to be configured are displayed in the following order:

Parameter 2.0 — Serial address: in the case of single installations with a single pump, leave this value
at 1. If a pressurisation unit with multiple pumps is installed, set the number of the device in the serial
bus from 1 to 8. The value must correspond to the setting of the dip switch on the 1/0 board, as explained

in the previous paragraph. Each device must have a different serial address number to be distinguished
from the others.

Parameter 2.1 — Pressure sensor serial address: in the case of single installations with a single pump,
leave this value at 1. If a pressurisation unit with multiple pumps is installed, set the number of the
device to which the pressure sensor and any other auxiliary inputs are connected.

The value must be the same for all devices as only one pressure sensor transmits the signal to all
inverters.

Parameter 1.0 — Motor current: set the rated motor current as stated on the pump electrical data plate.
In the case of multiple installations with several pumps, the value must be set for each inverter, as the
pumps may have different characteristics.

Parameter 0.0 — Pressure set point : set the constant pressure value that the inverter must maintain in
the system. The pump rotation regime is varied according to the flow rate demand of the system, to
maintain pressure at the set value.

Parameter 0.1 — Pump start-up DeltaP: set the value of the negative Delta with respect to the set point
pressure for pump start-up. For example, if the set point is 2.5 and the DeltaP is 0.3 bar, the pump starts
up at values below 2.2 bar.

Parameter 0.2 — Dry running pressure: set a minimum pressure value, below which the dry running
protection device trips due to lack of water. In the case of pump operation at maximum speed, if the
pressure in the system falls below this value, the inverter shuts down the motor after a set delay interval.
To ensure correct operation of this protection device, the settable value must never be higher than the set start-up pressure (obtained
from the difference between the set point and the DeltaP values described above). Operation of the protection device should be tested
after installation. Also take into account the water column on outlet, if present.
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At the end of the configuration procedure the display shows the main operation screen. The device is set
to stand-by, and therefore with the motor stopped.

Press the central key to exit standby status and start the pump.

v CONFIGURATION FOR MULTIPLE INSTALLATIONS

In the case of installation with multiple pumps, great care must be taken on initial start-up, to ensure that the addresses of all devices are
set correctly and to avoid serial communication errors.

The initial configuration procedure is shared among devices only for the common parameters (e.g. operating pressures), while the
independent parameters (such as the serial address and maximum motor current) are set individually on each device.

On activation, when the welcome screen is displayed; press the central key on all connected devices and then proceed with setting
the serial addresses, taking care to ensure that the set value corresponds to the value set via the dip switch on the 1/O board (each
inverter must have a different address).

Confirm entry of the serial address on all devices by pressing the central key on each inverter.

On each Nettuno, set the motor current absorption value and confirm the value by pressing the central key on each device.
WAIT A FEW SECONDS UNTIL ONE OF THE DEVICES IS SET AS MASTER (illumination of blue light) then continue

setting the parameters exclusively via the keypad of the MASTER device; the set values will be shared and transmitted
automatically to the other connected inverters

v REGULATION OF STOP FREQUENCY (AUTOSET FUNCTION)

After setting up the system for normal conditions of use (pump fully primed, no air present, correct direction of rotation), if the pump
does not stop automatically on closure of the utilities, the autoset function may be started up to automatically calculate the stop
frequency value.

To start the autoset procedure:

1) switch the inverter to stand-by by pressing the central key
2) open one of the valves to completely discharge all pressure from the system

3) press and hold the “Autoset” key for 5 seconds
4) close each valve on delivery and press the central key to start the autoset function

5) wait until the device starts the motor and attempts to calculate the correct value of the stop
frequency on the basis of the characteristics of the pump and the set operating pressure

6) if the outcome is positive, the confirmation screen is displayed. Press the central key again to return
to the main operation screen

7) if the autoset procedure fails, when the device is unable to determine the correct stop frequency, the
relative error screen is displayed. Attempt to repeat the procedure after verifying correct operation
of the pump and correct entry of the set point value. If the outcome is still unsuccessful, adjust the
parameters "Minimum frequency" and "Stop frequency” manually as explained in the next section.
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v MAIN MENU STRUCTURE

The main menu shows the operational values of the system: pressure, current frequency of the motor, input voltage, output current of the
motor and internal temperature of the inverter. It is also possible to select the language.

g

o
Y

o
Y

v DESCRIPTION OF THE PARAMETERS AND SCREEN PAGES

MAIN MENU:

These screen pages are accessible when the device is on. To change pages, press the right and left keys as required.

Main screen page: when Nettuno is operating correctly, the first line of the display shows the
instantaneous pressure detected by the system and the current frequency of the motor. The lower line of
the display shows the current status of the inverter (Operation/Stand-by/Slave). From here, it is possible
to scroll through the main menu using the arrows, or put the system in ""Stand-by" by pressing the central

"on-off" key. In the case of multiple installation with several pumps, simply adjust the master device to switch all connected inverters to
stand-by status.

When Nettuno is in stand-by, the pump will not start up even if the pressure drops below the value set.
To quit stand-by, press the central key again.

Voltage and temperature screen: this menu screen enables the user to view the voltage on inverter
input and the internal ambient and IGBT power module temperatures. The values of these temperatures
contribute to the intelligent power management, which limits the value of the maximum frequency of the
motor when the pre-alarm thresholds are reached.

Currents screen: this screen displays the phase currents of the motor. The value of the output current to
the motor may differ from the value of the input current as the inverter modulates both frequency and
voltage.

Language: The language used for the menu and the alarm messages can be selected by the user. Use
keys + and — to modify the parameter value.

INSTALLER PARAMETERS:

These parameters are present in hidden screens and normally should only be modified during the installation and set-up phases.

italtecnica

To access these pages switch the device to Stand-by and keep the “+” and “-“ keys pressed together
for 5 seconds. On entry to the hidden menu, use the“<<” and ‘“>>” keys to scroll the pages and the
“+” and “-“ keys to change the parameters. To return to the main page press the central key.

The parameters are divided into 4 groups:

- group O : pressure parameters

- group 1 : motor parameters

- group 2 : multiple operation parameters
- group 3 : input/output parameters

- group 4 :times
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GROUP 0 - PRESSURE PARAMETERS

0.0 — Pressure set point: this parameter enables entry of the device set point. It is a constant pressure
value required by the system (maximum pressure). During its operation, Nettuno adjusts the electric
pump revs to adapt them to the actual demand from the utilities, therefore maintaining a constant system

modulation of the pump itself

pressure. The set value must be below the maximum delivery pressure of the pump, to ensure specific
and consequent energy savings.

0.1 - Pump start-up Delta P: this parameter sets the the negative pressure delta compared to the pump
start-up set point. On opening of any type of utility, the pump will not start-up until the system pressure
has fallen below the set point by a value equal to the delta set in this parameter. After the motor is started

up, the rotation speed is controlled to maintain the pressure value as close as possible to that set in the

pressure set point parameter. The minimum differential settable between Pmax and Pmin is 0.3 Bar, with the recommended value being

at least 0.5 Bar.

0.2 — Dry running pressure: set a minimum pressure value, below which the dry running protection
device trips due to lack of water. In the case of pump operation at maximum speed, if the pressure in the
system falls below this value, the inverter stops the motor. To ensure correct operation of the protection
device, the settable value must never be higher than the set start-up pressure (obtained from the

difference between the set point and the deltaP values described above). Operation of the protection device should be tested after
installation. Also take into account the water column on outlet, if present.

0.3 - Limit pressure: this parameter sets the limit for the over-pressure protection to intervene.
Tripping of the over-pressure protection stops operation of the inverter until it is reset by the user.

0.4 — Pressure 2 set point: this parameter enables entry of the secondary set point of the device. When
the 1/0O board input is closed externally, the pressure value set in this parameter becomes the new set
point , according to which Nettuno regulates the revs of the electric pump (see also parameter 3.1).

0.5 - Immediate stop Delta P: this parameter sets the positive pressure delta compared to the set point

for immediate shutdown of the pump. During normal operation, when the valves close, the pump stops
after a time set in the parameter "stop delay”. In any event, if the system pressure exceeds the Pmax
value of a delta greater than the value set in this parameter, the pump will stop immediately to avoid

overpressure which may damage the system.

0.6 - Unit of measurement: select the unit of measurement in BAR or PSI

0.7 — Sensor full scale: this defines the full scale of the connected pressure sensor. It is compatible with
pressure sensors from 0-6 bar up to 0-16 bar or from 0-100 PSI up to 0-250 PSI, with current signal
4--20mA.

GROUP 1: MOTOR PARAMETERS

1.0 — Motor current: this parameter enables entry of the maximum current absorbed by the electric
pump in routine conditions, to enable shut-down of the motor in the event of excessive absorption.
Shut-down occurs also if the current is unbalanced between phases by more than 25% with respect to
the set maximum value.

overload will lead to a more d

The trip time of the current overload safety device is inversely proportional to the entity of the overload in progress; therefore, a slight

elayed trip time while a more significant overload will accelerate the trip time.

1.1 - Direction of rotation: this screen enables the user to invert the direction of rotation of the electric
pump without modification to the electric motor wiring. To modify the direction of rotation of the
motor, use keys "+" and "-"; the direction indicated by the arrow has a purely indicative value and does
not reflect the actual sense of rotation, which must be verified by the installer.

1.2 - Minimum frequency: this parameter defines the minimum frequency at which the pump is started
up and defines the end of the ramp for shutdown. For three-phase pumps a value of 25Hz is advised.
Also consult the information supplied by the manufacturer of the electric pump to determine at what

minimum frequency value the connected electric motor can operate.
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Stop frequency: this parameter defines the minimum frequency value, below which the motor is
stopped. During regulation, if the set point pressure value is reached and the motor frequency is below
this value, the inverter attempts to stop the pump (the motor frequency is decreased to the value set in
parameter 1.2 Minimum Frequency). If all utilities are closed and the pressure remains constant despite
the reduction in rotation speed, the pump is stopped correctly. If the pump does not stop, try to increase this value. Otherwise, in case of
continuous pump cycling, try to lower the stop frequency value. To enable correct execution of the shutdown ramp, the stop frequency
must be at least 5 Hz above the set minimum frequency in parameter 1.2.

Nominal motor frequency: depending on which motor is running, it is possible to select the maximum
inverter output frequency (50 or 60 Hz). Caution: an incorrect selection of the maximum frequency may
cause damage to the pump; consult the manufacturer's technical data carefully.

Switching frequency: set the frequency of inverter switching. The selectable values are 3, 5 and 10
kHz. Higher switching frequency values may reduce the noise of the inverter and allow a more fluid
regulation of the motor but may cause increased temperatures in the electronic board, an increase in
electromagnetic disturbances and potential damage to the electric motor (especially with long cables).
Low switching frequency values are recommended for medium-large pumps, where there is a long distance between the inverter and
motor or high ambient temperatures.

Frequency correction: this parameter enables entry of a deviation, positive or negative, of the
maximum frequency compared to the set nominal value. It may be useful to set a negative deviation
(down to -5Hz) where a limit to the maximum power of the electric pump is wanted and to avoid
possible overload. A positive increase (up to +5Hz) may instead be necessary when a slightly higher
electric pump performance is required. While no particular precautions exist in lowering the maximum freguency, its increase must be
carefully evaluated after having consulted the manufacturer of the electric pump and taking into consideration the maximum current
supported by the inverter and the electric motor.

GROUP 2 : MULTIPLE OPERATION PARAMETERS

2.0 — Serial address: in the case of single installations with a single pump, leave this value at 1. If a
pressurisation unit with multiple pumps is installed, set the number of the device in the serial bus from 1
to 8. The value must correspond to the setting of the dip-switch on the I/O board, as explained in the
paragraph on electrical connections. Each device must have a different serial address number to be
separate from the others.

2.1 — Pressure sensor serial address: in the case of single installations with a single pump, leave this
value at 1. If a pressurisation unit with multiple pumps is installed, set the number of the device to
which the pressure sensor and any other auxiliary inputs are connected.

The value must be the same for all devices to ensure that only one pressure sensor transmits the signal to
all inverters.

2.2 — Auxiliary pump: Nettuno can be connected to an auxiliary pump at fixed speed via one of the
relays on the 1/O board. The auxiliary pump is started up when the maximum frequency is reached and
the pressure is below the set point. To enable the auxiliary pump function, proceed as follows:

- deactivate multiple operation by setting parameter 2.5 to OFF

- set parameters 3.4 or 3.5 to “AUX” to associate the auxiliary pump function with one

of the output relays.

2.3 — Partner activation delay: this defines the delay before Nettuno activates the auxiliary pump or
requests intervention of a partner inverter when the maximum frequency is reached. Increase this delay
interval if too many consecutive start-ups occur at close intervals of the auxiliary pump or partner
inverters in the case of high speed pressure transients in the system. Reduce the parameter to increase
the speed of intervention of the partner device or pilot pump on increase of water demand.

2.4 — Timed master changeover: when using pressurisation units with multiple pumps, it is possible to
implement timed master changeover, where, together with pump shut-down, the master is also changed
over every 60 minutes of continuous operation. In this way, in systems where collection is continuous
and the stop condition for all pumps is never reached, the correct changeover of master devices is still
guaranteed.

2.5 - Multiple mode activation: set this parameter to OFF to disable Nettuno for multiple mode
operation with several inverters. In this case the device, though powered, is not involved in multiple
mode operation and therefore does not become a master device or intervene as a partner device.
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However, if no master is present for 15 seconds, the device starts operating as a new master and takes control of the system. This
function can be used if, on systems with multiple pumps, the user wishes to assign one as a reserve pump, activated only in the event of a
fault of all other inverters. This parameter should be set to OFF also if the user wishes to use the auxiliary pump function via one of the
relays of the 1/0 board, as this function is not compatible with multiple mode function.

2.6 - Reduced threshold value: when a partner device is set in operation to assist the master device in
maintaining the set point pressure, the activation frequency is initially reduced to the set value (as a
percentage of the nominal value) in this parameter. In this way, both the partner and master devices can
operate in a balanced way, close to the maximum output point of the pump. When intervention of the
partner device at the reduced threshold value is not sufficient to guarantee the set pressure value, the partner device is then set to operate
at the maximum nominal frequency.

GROUP 3 : INPUT/OUTPUT PARAMETERS

3.0 - Motor control source: this parameter defines the control source for calculating the motor
frequency. These options are available:

PRES (pressure): operation proceeds on the basis of the pressure read by the sensor

4-20mA

MAN (manual): the motor is started up via the keypad of Nettuno and the speed can be adjusted using
the keys “+” and “-*.

0-10V (analogue input): regulation is based on the signal from the analogue input of the I/O board.
The frequency is calculated considering that OV corresponds to OHz and 10V corresponds to the
maximum motor frequency. When the value calculated by the analogue sensor is below the stop
frequency (parameter 1.3), the pump is stopped.

3.1 - Input of set point 2: enables the input for the secondary set point. This contact can be set to NO
or NC mode. When this input is switched, the active pressure set point for regulation becomes parameter
0.4.

3.2 - Permissive input: sets the input for an external permissive. This contact can be set to NO or NC
mode. The pump is only started when the input is in the correct status.

3.3 - Error input: sets the input for an external error. This contact can be set to NO or NC mode. The
pump is stopped and an error message appears on display when the input changes status. This can be
used for connection of an external float, or flooding sensor.

3.4 - Relay 1 function: defines the function associated with the output relay 1. The admissible settings
are:

OFF: relay disabled

AL: alarm output; the relay is switched in the event of an error

P.ON: pump ON, the relay is switched when the pump is running

AUX: auxiliary pump; the relay is used for control of an auxiliary pump

3.5 - Relay 2 function: defines the function associated with the output relay 2. The settings are identical
to those described for parameter 3.4
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GROUP 4 : TIMES

4.0 — Pump stop delay: defines the delay before stopping the pump when the pressure is the same as
the set point and the frequency is below the stop frequency.

4.1 — Automatic reset time: if a temporary absence of water on intake is detected during operation of
the electric pump, Nettuno will shut off power to the motor to avoid it being damaged. On this screen it
is possible to set how many minutes the device will remain stopped before carrying out an automatic
restart to check for the availability of water on intake. If the attempt is successful, Nettuno will

automatically exit from the error condition and the system resumes normal operation; if this is not the case, another attempt will be
carried out after the same time interval. The maximum settable interval is 240 minutes (recommended value is 30 min).

Automatic reset test no.: this parameter sets the number of attempts that Nettuno will perform to
resolve a stop condition due to dry running. Once this limit has been exceeded, the system shuts down
and the user’s intervention is required. If this value is set to zero, the auto-reset function is switched off.
The maximum number of attempts allowed is 20.

Total automatic reset: when set to ON, the automatic reset function is active for any error, in addition
to dry-running, detected by the system. Caution: the automatic and uncontrolled reset of some errors (for
example, overload) could over time cause damage to the system and to Nettuno. Always take great care

when using this function.

ADVANCED PARAMETERS:

The advanced parameters are accessible only to the technical assistance service. For access to these parameters, it is necessary to contact
the re-seller, a technical assistance centre or the manufacturer.

The following table lists the advanced parameters for reference when technical assistance is required.

REF. | PARAMETER DESCRIPTION DEFAULT SETTING

7.0 Vboost Voltage boost at 0Hz 5%

7.1 Dry run delay Time delay before activation of the protection due to lack 30

of water

7.2 Max. start-ups per | Activation or deactivation of the control on the number of OFF
hour start-ups per hour (leak checks)

7.3 Anti-seizure Activation or deactivation of the control that enables start- OFF
protection up of the pump after 24 hours of downtime.

7.4 Dead time Dead time PWM setting 20*125ns

7.5 Int. constant (Ki) PID controller integrative constant 10

7.6 Prop. constant (Kp) | PID controller proportional constant 15

8.0 Last error recorded | Last error occurred log 0

8.1 Power supply timer | Inverter power supply time 0

8.2 Motor timer Electric pump operation time 0

8.3 Motor start-ups Pump start-up counter 0

8.4 Rel. Software Release of software /

9.0 Max. amb. temp. Maximum ambient temperature 80

9.1 Max. mod. temp. IGBT module maximum temperature 85

9.2 Reduction index on | Frequency reduction index on ambient temperature 1
At

9.3 Reduction index on | Frequency reduction index on module temperature 1
Mt

9.4 Fan stop delay Fan shutdown delay after pump stop 10

9.6 Vin min. Minimum power supply voltage threshold

9.7 Vin max Maximum power supply voltage threshold

9.9 Variable debug Debug variable selection for process value display 0
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v ALARMS

In the event of system anomalies or malfunctions, one of the following screens will appear on Nettuno display. Each error is coded with
the letter "E" followed by a number from 0 to 13. The number which appears in brackets represents the number of recurrences of each
error. To reset an alarm, after having resolved the cause, it usually sufficient to press the central "reset" key or interrupt the electrical
power supply for a few seconds.

EO - Low voltage: indicates that the power supply voltage is too low. Check the input voltage value

E1 - High voltage: indicates that the power supply voltage is too high. Check the input voltage value

E2 - Short Circuit: This message will appear on the screen when a short circuit is detected on inverter
output; this may occur following incorrect connections of the electric motor, damage to the electrical
insulation in the wires connecting the electric pump to the device or a fault in the pump's electric motor.
When this error appears, the electrical system should be checked as soon as possible by skilled
personnel. The error may only be removed by disconnecting the equipment from the electrical power source and resolving the cause of
the fault. Attempting to restart the inverter in the presence of a short-circuit in output may cause serious damage to the equipment and be
a source of danger to the user.

E3 - Dry running: this message appears when the system is stopped following a pump intake water
shortage. If the auto-reset function has been enabled, Nettuno will carry out automatic attempts to check
for the availability of water. To clear the error status, press the central “reset” key.

E4 — Ambient temperature: the error appears if the maximum internal ambient temperature of the
inverter is exceeded. Check the conditions of operation of the inverter.

E5-IGBT module over temperature: the error appears if the maximum temperature of the IGBT
module of the inverter is exceeded. Check operating conditions of the inverter, and in particular the
cleanliness of the forced air ventilation system, the current absorption of the pump and the ambient
temperature. If necessary, attempt to reduce the switching frequency.

E6-Overload: this alarm is displayed when electric pump absorption exceeds the maximum set current
as entered in the Imax value: this may occur following intensive use of the electric pump, continuous
restarts at close intervals, problems with the motor windings, or following problems with the electrical
connection between the motor and Nettuno. If this alarm trips frequently, arrange for the system to be
checked by the installer.

E7 —Load not balanced: this alarm may occur if the phase currents of the motor are unbalanced by
more than 25 % of the nominal value.

may occur where there is an internal serial communication on Nettuno.
assistance.

E8-serial error: this alarm
Contact the technical

E9-Pressure limit: the alarm intervenes when the maximum set pressure threshold has been exceeded.
If the error appears repeatedly, check the setting of the "P limit" parameter. Also check other conditions
which may have caused an overpressure (for example, partial freezing of the fluid).

E10-External error: this alarm will be displayed if, after setting the external error function on the
auxiliary 1/0 board, the 1/0 input contact is closed.
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E11-Number of maximum starts/hour: this error appears if the maximum number of admissible start-
ups per hour has been exceeded. Check for the presence of any leaks in the system. Check pre-loading
of the expansion tank.

E12- Error 12V: an anomaly has been detected in the internal low voltage power supply circuit. Have
the manufacturer check the device.

E13-Pressure sensor error: the pressure sensor has detected an incorrect value. Check or replace the
pressure sensor.

? POSSIBLE MALFUNCTIONS:
v The pump does not stop

The stop frequency is too low; increase this value or run the self adjusting procedure.
The expansion tank does not have the correct pre-load value; check.

v When one of the cocks in the system is opened, the pump does not start, or there is a few seconds delay before it starts
The set “pump start-up DeltaP” is too high. Try to reduce the DeltaP value.

Ensure that the system is not set to stand-by; press the central key if necessary.

Check correct operation of the external permissive contact (if configured).

v When the water flow is extremely low, the pump does not operate normally

The stop frequency is too high; try to lower the value to ensure more uniform operation also at low flow rates.

v When the cocks are closed, the pump stops but restarts a few seconds later and there is no leakage from the system

The “pump start-up DeltaP” value is too low; increase.
The expansion tank does not have the correct pre-load value; check.

v The device often signals 'dry running’

The pump intake pipe drains when the system is not used for some time, thereby preventing it priming the next time it is started. If there
is a foot valve fitted, check its seal.

The dry running protection pressure value has not been set correctly; correct the value.

v The device often signals "high or low voltage'

The power supply voltage may not comply with the device specifications; have it checked by qualified personnel.

v The device overheats and the over-temperature protection intervenes

The forced air cooling system on the heatsink fins may be blocked; check correct operation and condition (cleanliness).

The switching frequency is too high for the power of the pump used; reduce the value.

The ambient temperature is too high for use of this device.

v The pump turns at maximum speed but with poor performance

The connection of the pump is incorrect; check the electrical wiring.
The pump turns in the opposite direction; check the direction of rotation.

v When more water is required by the system, the pressure drops
This is a normal condition which is due to the fact that the device is unable to force the pump beyond its capacity curve. As a result, once

a certain flow rate is exceeded, the pressure is no longer offset as the pump is already running at the highest number of revolutions
allowed. In these cases, a pump with higher performance levels should be installed.
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v The pressure signal is not correct or the devices are not communicating correctly, or multiple masters are present at the same
time.

Some inverters connected on the serial bus may have the same address; check settings of the parameter "serial address" and settings of
the dip switch on the 1/O board for each device.
Check the serial connection between the devices.

¥ MAINTENANCE:

Nettuno is designed to keep maintenance requirements at a minimum. To guarantee the device a long working life and perfect
functionality, always follow the instructions below:

- every 12 months, clean the cooling fans and ensure their correct operation. In particularly dusty environments, reduce the
frequency to 6 months

- if the pump is equipped with intake filters, carry out regular checks to ensure they are clean;

- always ensure that the cover is closed properly and the cable clamps are tight to prevent dust from penetrating from outside;

- switch off the power supply and drain the water from the system when it is going to be left unused for a long time;

- do not carry out any operations when the device is open

- wait 10 minutes before removing the cover from the device so the capacitors can discharge.

A WARNING: this device does not contain any parts that can be repaired or replaced by the end user. You are therefore
advised not to remove the electronic card's protective cover electronic board protective cover as this would render the warranty
null and void!

Installation date Stamp
S S S Installer

Pump

make/model

Nettuno serial n.
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