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1.BBegeHue

HononHutenbHasa nnata pacwmpenns RY00 npumeHaeTca B 3aBUCUMOCTU OT
KonnyecTsa NOAKMIOYEHHBIX HACOCOB.

1.1 Pr11-01=01:
nepuoanyeckoe YepeaoBaHue aBuratenei

B Takom pexume VFD_F ynpaBnsieT HecKonbkummn Hacocamum (8o 4). Bpemsi pabotbl
Kaxkgoro chmkcupoBaHo 1 3agaetcs. 1o oKoH4YaHM BpeMeHu paboTbl C 0O4HMM HAacOCOM
NPOM3BOANTCA €ro OTKIIoYEeHNe U NoakItydeHne gpyroro Hacoca K VFED-F. Takon pexum
npuMeHsieTcs B criydae paboTbl HECKOMNbKUX HACOCOB Ha OAHY MarncTpanb UM NUTaembIX
N3 0QHOW MarncTpanu pasHbiX HacoCoOB, Hanpumep B boHTaHax
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1.2 Prl11-01=02:
3apaHue yncna uuknos c NAL-perynuposaHnem

Takon pexxum paboTbl YacTO Ha3bIBalOT KackagHblM C NepemMeHHbIM MacTtepom. Npu
atom oavH VFD-F npumeHseTcs ansa ynpasneHust Heckonbknumm (4o 4) Hacocamu v
obecrneyvBaeT paclUMPEHHbIN AnanasoH perynmpoBaHnsa AaBrneHns unm
npoussoguTensHocTn. Bo3moxHa pabota kak c NMAO-perynupoBaHunem, Tak n 6e3 Hero ¢
obpaTHOW CBA3bIO NO AABMEHUIO UM Mo pacxody. [ns ynpaeneHus no pacxogy Hacochl
BKNIOYAKOTCA NapannensHo, A8 ynpasneHnsa no JaBfieHuo HacOChl BKOYAKOTCA
nocrieqoBaTtesibHO.

Omnu4ue om pexuma, ornucaHHoz20 8 r1.1.3 8 mom, Ymo Hacoc, yrpaensembit om
VFED-F 3ameHsiemcsi Opyaum 8 3agucumocmu om mpebyemou 8erluduHbl peayrupyemozo
napamempa.

YBenuyeHue ycTaBku.

MpeobpasoBatens VFD-F, NOAKNOYEHHBIV K NEPBOMY HACOCY, YBENUYMBAET €ro
4acToTy 0 MakCMMymMa, U rMpu 3TOM NepPBbIA HACOC MNOAKITHYAETCA HaNPSMYHo K CETU. a
VFD-F nogkntovaeTca KO BTOPOMY Hacocy, yBeNuUYnBaga ero 4acTtoTy BpalleHnsa 0o
Makcumyma, u T.4.

YMeHbLUEeHWe yCTaBKu.

MoakntodéHHbIn K Hacocy VFD-F ymeHbwaeTt yacTtoty BpaweHus go 0, Hacoc
oTkntoyaetcs, VFD-F nogkntoyaeTcs K Apyromy Hacocy (NOAKITIOYEHHOMY NMPSIMO K CeTw),
yMeHbLUaeT ero YyacTtoTty BpaweHusa go 0, u 1.4.

Takon pexxum npumMeHsieTcs, Korga ogHUM npeobpasoBaTenem 4acToTbl HE6OMNbLION
MOLLHOCTM HEO6XOAMMO YyNpaBnAaTb HECKONBbKMMW HacoCaMu.



Hacocbl MOryT GbITb pPa3HOW MOLLHOCTM.

MpenmyLLecTBO 3akno4aeTcsl B TOM, YTO npeobpasoBaTtenib HeOOMbLUIOW MOLHOCTH
MOXXET perynupoBaTh B LUMPOKOM AManasoHe YpPOoBEHb AaBNEHUS UK
NPOM3BOAMTENBHOCTU, NPU 3TOM paboTaeT TONbKO HEOOXOAMMOE YNCINO HacoCoB

Mpun Mcnonb3oBaHUN HECKOMNBKUX pa3HbIX HACOCOB, MOLLIHOCTb NpeobpasoBaTens
onpenenseTcss Hanbonee MOLHbIM HACOCOM.

lpu pabome 6e3 M -peaynuposaHusi 0aHHOE peleHUe He NPUMEeHSemcs Ha
npakmuke. B 3agucumocmu om 4acmombl epauieHuUsi MOXHO 0obasrnsame unu
yMeHbWame Koru4ecmaso pabomaroujux Hacocos (MeHsImMb ypo8eHb
rnpou3eooumesibHocmu usiu 0asrieHusi.), HO MoJsibKo Ko20a He MeHsiemcs nompebrieHue
rnepekadugaemoz20 rpodykma

1.3 Pr11-01=03:

nocnegoBaTtenbHOE NOAKMOYEHNE AONONTHUTENbHbIX ABUraTenemn
HanNpPAMYyro K CeTu - ouKcMpoBaHHoe Yncno Hacocos c MNNI-
perynmpoBaHnem

Takon pexxum paboTbl HaCcTO Ha3bIBaAKOT KackagHbIM C MOCTOSIHHbIM MacTtepom. [Mpu
atom ogvH VFD-F npumeHsieTcs ansa ynpasneHust HeCKonbknmm (4o 4) Hacocamu v
obecneyvrBaeT paclUMpPEHHbIV AnanasoH perynmpoBaHna AaBneHns Unm
npounssoguTensHocTU. Bo3amoxHa pabota kak ¢ NMU[-perynmpoBaHmnem, Tak n 6e3 Hero ¢
obGpaTHOM CBSA3bIO NO AABMAEHUIO UM NO pacxody. [ns ynpaeneHus no pacxogy Hacochl
BKNIOYAKOTCA NapannensHo, Ans ynpasrneHnsa no AaBfeHuo HacoChl BKAOYAOTCA
nocnegoBaTtenbHO.

Omnuyue om pexumam, orucaHHoz20 8 r.1.2 8 mom, ymo, ynpasrnsemsit om VFD-F
Hacoc ecee0a OOUH U mom Xxe.

YBenuyeHue ycTasku.

Mpeobpasosatens VFD-F, nogkntoyéHHbI K Hacocy PO, yBenuymBaeT ero 4yactoty
A0 MakcumMmyma, 1 npu aToM Hacoc P1 nogkntoyaetcs Hanpsimyto k cetn. Ecnn VFD-F
NOAKITIOYEHHBIN K Hacocy PO, yBenuyneaeT ero 4acTtoTy BpalleHUs 4O MakcMMyma, To
Hacoc P2 nogkrnoyaeTtca K HanpsMyro K CETU, U T.A4.

YMeHbLUEeHne yCTaBKu.

VFD-F oTknto4aeT nocnegyowwmin Hacoc OT CETU, 3aTeM €LLE OANH HacocC
OTKNtOYaeTca U T.4.

Hanee, npn HeobxogmmocTn VFD-F ymeHbLuaeT 4acToTy BpallieHusi Hacoca PO
no 0.

lpu pabome 6e3 N -peaynuposaHusi 0aHHOe peweHuUe He rNPUMeHsiemcsi Ha



npakmuke. B 3agucumocmu om 4acmomsl epalleHusi MOXHO 0obasnsme unu
YyMeHbWame KOsiudecmeo pabomaroujux Hacocos (MeHsIMb ypoB8eHb
rpou3eodumeribHocCmu unu 0asreHus.), HO MoJsibKo Ko20a He MeHsiemcs rnompebreHue
nepekadusaemo20o rnpodykma

Takoi pexxum NpUMeHsieTcs Toraa, korga oaHMM nNpeobpasoBaTenemM YacToThbl
HeGOmNbLLOK MOLLIHOCTU HEOBXOAMMO YNpPaBnsATb HECKONbKMMU HacocaMu. MpenmyLecTso
3aKr4aeTcs B TOM, Y4TO npeobpasoBaTterib HEGOMbLLION MOLLHOCTU MOXET PerynmpoBaTh B
LLUMPOKOM AmnanasoHe ypoBeHb AaBMNeHNs Unm NpovM3BoaNTENbHOCTU, NPy 3TOM paboTaeT
TONbKO HEOOXO0OMMOE YMCIO HacoCoB

Bce Hacocbl AOMKHbI ObITb OAUHAKOBOW MOLLHOCTU

2. YnpaBneHue BpeMEHEM LMKMIa NpU Nepnognyeckom YepeaoBaHum
ABuratenen

2.1 BpemeHHas guarpamma

MprBOAMMASN HWXE BPEMEHHAs anarpaMma MosICHAET NPUHLMN paboTbl Npu
neprMoan4yeckomM YyepegoBaHUM ABUraTenen.
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Motor 1 [by VFD-F | Off II by VFD-F I

Motor 2 — Off [ by VFDF |e Off
Motor 3 Oif > by VFD-F Off
Motor 4 - L Off by VFD-F Off

Kaxgbin motop nogkntovaetcs kK VFD-F Ha onpegenéHHoe napametpom Pr11-03
Bpems. [anee motop otkntovaetcs ot VFD-F 1 yepes Bpemsa 3agepxku ( napametp Pr11-
04) npousBoguTCcs NnogknoveHne cneayrowero motopa. M tak, yepes Bpems,



onpegensemMoe YNCrioM HacoCcoB, BpeMeHeM paboTbl OAHOro Hacoca U BpeMeHeM
3aZlepXKKM ONATb NPOUCXOAMT NOAKMNIYeHMe NepBoro Hacoca. lNopsagok paboTbl HACOCOB -
1-2-3-4-1-2 v T A. IuTepBan mexay nepeknioveHnamm onpegenseTtcs napamerpom Pr11-
04.

2.2 NMapameTpbl
MpuBoaATCca napamMeTpbl, OTHOCALLUMECS TOMbKO K JAHHOMY MPUMEHEHUIO.

[lnanasoHbl yCTABOK U UX 3HAYEHUS MO YMOSYaHMIO NpMBeAeHbl B MHCTPYKLMM MO
akcnnyarauun. 3HadeHne napamerpa «X» o3Ha4yaeT BbiGop €€ nonb3osarenem

Pr11-01=01 Brwibop pexuma nepnoanveckoro YepeaoBaHusa aBuraTenen.

Pr11-02=X | Konm4ecTBO NOAKMOYEHHBIX HACOCOB (MaKCMManbHo 4).

B 3aBMCMMOCTM OT 3HAYEHNSA 3TOrO napamMeTpa aBToMaTn4eckn
yCTaHaBJ1IMBalOTCA peneVlele BbIXO4bl

Pr11-02= 01 02 03 04
Pr03-00= 1 1 1 1
Pro3-01= 2 2 2
Pro3-02= 3 3
Pro3-03= 3

lNoaknoyeHne penenHblX BbIXO4OB MPOU3BOAUTL B COOTBETCTBUM CO CXEMON
coeaguHeHun B pa3gerne 2.3.

Pri1-03=X Bpewms paboTbl KaXXaoro MoOTopa B MUHyTaXx.

Pr11-03=0 o3Ha4aeT 3anpeT Takoro pexunma.

MoTop 6yaet pabotatb Ao noctynneHms komaHgbl CTOIlM

Bpewmsi pa3a2oHa y4yumbigeaemcsi, T103momMy 3Ha4yeHue napamempa
OOJ/IKHO npeebliwamb peajibHoe 8peMsi pa32oHa

Pr11-04=X Bpewms 3agep>XKun BKIOYEHNSI NOCNEAYIOLLEro Hacoca B CeKyHaax.
OnpenenseTt nHTepBan BpeEMEHN Mexay MOMEHTOM, KOraa akTUBHbIV
MOTOp MOCIe BbIKIMOYEHNST HAYMHAET ABUraTbCs MO MHEPLUN U
MOMEHTOM BKITHOMEHMEM CrefyoLero Hacoca

Mpwn oTpaboTke 3TOro BPEMEHHOTO MHTEpPBana NHANLMpPyeTcs
coobuieHre Pu-cH (CmeHa Hacoca)

3HayeHue napamempa no3eoJsisiem MUHUMU3Upo8amb
2udpoyodapsbl U noebicums rnj1a8HOCMb nepexooda




2.2.1 3anpeT BKJIIOYEHUS MOTOpa.

[ns 3anpeta paboTbl MOTOpPa NPON3BOANTCS NPOrPaMMUpPOBaHME BXOAOB B
COOTBETCTBUU C TabnuLen.

No6o1 n3 napameTpoB 27 28 29 30
Pr04-00...Pr04-07=
Homep BbIKMtO4aemoro 1 2 3 4
MoTopa

[esakTnBauyus COOTBETCTBYIOLLEro BXxoda NAaéT BO3MOXHOCTb NOBTOPHO BKJTOYUTb MOTOP

2.2.2 3anpeT BK/IOYEHUS BCEX MOTOpa.

[ns 3anpeTa Ans Bcex MOTOPOB BXOA NporpaMMupyeTcsi, kak npuBeaeHo B Tabnuue

No6on n3 napametpos 31
Pr04-00...Pr04-07=
3anpeT BKOYEHUS BCEX BCe
MOTOpPOB

Mpwn akTMBaUMKM BXoAa NPOMCXOONT OTKIOHYEHNE BCEX MOTOPOB, U paboTatoLumii
MOTOpP OCTaHaBNMBaeTCA Ha Bbibere. [pyn BLIKITHOYEHUM 3TOrO BXOA4A CHOBa Heobxoanma
komaHga [lyck, npu aToM cTapT Ha4YHETCA ¢ MmoTopa Ne1

2.2.3 3amevyaHus

BbixogHas yactoTa yctaHaenmBaetcsa B cootseTcTBuu ¢ Pr02-00 n BxogHomy
3Ha4YeHuto.

Mocne otpaboTkn BpemeHn yctaHosneHHomy B Pr11-03 moTop octaHOBUTCA Ha
Bblbere.

Pexxum octaHoBa, onpegenéHHbin napametpom Pr02-02 peanusyetcsa TONbKO npu
nogade komaHabl Cton B cootBeTcTBMM ¢ Pr02-01.

Ecnn oo okoH4yaHus otTpaboTku BpeMeHun, onpegenéHHoro B Pr11-03 paboTatowmi
MOTOp OCTaHaBnMBaeTca komaHgown Cton, TO ero BblIbop, Kak paspeLLlEHHOro MoTopa, He
meHsieTcs. [Npu nogade komaHgbl MNyck oTpaboTka BpemMeHn npoaormkaeTcs 4o
3aBepLleHus.

Mpwn gesakTuBaumMm COOTBETCTBYIOLLIENO BXoAa, BblOpaHHbIn paboTarowmn MoTop
MOXET ObITb OTKITIOMEH TONBLKO B crieayloLem Lukne paboThbl.

Ecnu Bxog, COOTBETCTBYIOLLUMA OTKMIOYEHHOMY MO BXOOY MOTOPY aKTUBUpPYETCHA
CHOBa, TO 3TOT MOTOP BKIoYaeTca B paboTy TOMbKO B CneayroLwem LMKIe.
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2.3 Cxema coeguHeHUN
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3. KackagHoe BKnoYeHue - puKcnpoBaHHOE YUCIIO LUKIIOB.
3.1 BpemeHHas gnarpamma

Hwxke npuBegéHHas BpeMeHHas guarpamma 06bsaACHAET NpuHUMN paboTbl B pexume

3.1.1 YBenuyeHue yctaBKu

Mpw yBenuyeHuun yctaBku nepBbiv MOTOP, ynpasnsembi ot VFD-F nosbiwaet
YyacToTy BpaweHus ot 0 40 MakCMMarbHOro 3Ha4YeHUs.
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lMocne paboTbl HAM 3TOM YacToTe, B TEYEHUN BpeMeHu, onpegensiemoro Pr11-05 oH
oTkntovaetcsa ot VFD-F, Bpawaetca cBobogHo 6e3 npuHyaANTENBHOIO TOPMOXEHUS U
Yyepes Bpems, onpeaensemoe Pr11-04 nogkntoyaeTcs Hanpsmyto K ceTu. [lanee,
aHanorn4yHasa KommyTaumsi NPOM3BOLMTCA CO CrieayoLwmnmM MOTOPOM U T.4.




3.1.2 NMoppo6Has BpeMeHHasa AvarpamMma Ansa KOMMyTaLMu MOTOPOB Npwu
yBesIM4eHUN yCTaBKU
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3.1.3 YMeHblueHne yCTaBKM.
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3.1.4 Nogpo6GHas BpemMeHHasa guarpaMmma gns KOMMyTaLuMm MOTOPOB

npu YMeHbLUIeHUN yCTaBKN
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3.2 NapameTpsbl
MpuBOAATCA NapameTpbl, OTHOCALLMECS TOMbKO K JAHHOMY NPUMEHEHUIO.

[AnanasoHbl yCTaBOK M UX 3HAYEHUSI MO YMOMYaHUIO NpUBELEHbI B MHCTPYKLUMM MO
aKkcnnyatauun. 3HavyeHre napameTpa «X» o3HadaeT BbIOOp e€ nonb3oBaTenem

Pr11-01=02  BriGop pexmma UKCMPOBAHHOIO Yncna LMKIoB paboTbl

Pr11-02=X  Konu4ecTBO MOAKIHOYEHHbBIX HACOCOB (MakcumansHo 4). B
3aBUCMMOCTM OT 3HAYEHMS 3TOro NapameTpa aBTOMaTUYECKM
yCTaHaBMNMBaKTCA penemnHble BbIXOAbI

Pr11-02= |01 [02 |03 |04

Pr03-00 1 1 1 MoTtopTNe1-k VFD-F
Pr03-01 2 2 2 2 MoTopTNe1-k cetn
Pr03-02 3 3 3 MoTtopTNe2-k VFD-F
Pr03-03 4 4 4 MoTopTNe2-k cetun
Pr03-04 5 5 MoTtopTNe3-k VFD-F
Pr03-05 6 6 MoTopTNe3-k cetun
Pr03-06 7 MoTopTNe4-k VFD-F
Pr03-07 8 MoTopTNe4-k cetn

MogkntoveHne penenHbIX BbIXOA4OB NPOM3BOANTL B COOTBETCTBUM CO CXEMOM
coeanHeHun B pasgene 3.3



Pr11-04=X Bpewms 3agep>XKu BKIOYEHNSI NOCMNEAYIOLLEro Hacoca B CeKyHaax.
Onpenensiet MHTEpBan BpEMEHN Mexay MOMEHTOM, KOraa akTUBHbIV
MOTOp MOCIe BbIKIMOYEHNST HAYNHAET ABUraTbCs MO MHEPLUN U
MOMEHTOM BKITHOMEHMEM CrefytoLero Hacoca

Mpwn oTpaboTke 3TOro BPEMEHHOTO MHTEpPBana NHANLMPYeTCs
coobuieHre Pu-cH (CmeHa Hacoca)

3HayeHue napamMempa no3eoJsisiem MUHUMU3Upo8amb
2udpoyodapsbl U noebicums rnjiIagéHOCMb nepexooda

Pr11-05=X Bpewms 3agep>XKu BKIOYEHNSI NOCNEAYIOLLEro Hacoca B pexnve
PUKCMPOBAHHOIO YMcCria LMKIOB paboThl B CEKYHAAX.

970 Bpems, B TeyeHne KoToporo BbixogHas vyactoTta VFD-F paBHa
yactorte, 3agaHHou B Pr11-06

Pr11-06=X 3HayeHue 4acToTbl, 4OCTUrAaeMOon MOTOPOM MpPK KOTOPOW NPON3BOANTCS
Ha4arno oTc4yéTa BpemeHu, 3agaHHoro B Pr11-05

PekomeHayeTcsa yctaHaBnmBaTh €€ 3Ha4YeHne bonee 4acToTbl CETU
50y

MakcumanbHasi yacmoma, ycmaHoesieHHasi @ Pr01-00 domxHa
npesbiwameb Yacmomy cemu 50Iy.

3.2.1 3anpeT BKNOYEHMA MoOTOpa.

[ns 3anpeta paboTbl MOTOpa NPON3BOANTCS NPOrPaMMUpPOBaHME BXOAOB B
COOTBETCTBUU C TabnuLuen.

No6on n3 napametpos 27 28 29 30
Pr04-00...Pr04-07=

Howmep BbIknto4aeMoro motopa 1 2 3 4

3.2.2 3anpeT BKINHOYEHUA BCEX MOTOpa.

[ins 3anpeTta BCceX MOTOPOB BXOA NPOrpaMMUpPYeTCs Kak NpuBedeHo B Tabnuue

No6o1 n3 napameTpoB 31
Pr04-00...Pr04-07=
3anpeT BKOYEHNS BCEX BCe
MOTOpPOB

Mpu akTMBaLMM BXoda NPOMCXOOUT OTKIHOYEHNE BCEX MOTOPOB 1 paboTatoLuin
MOTOpP OCTaHaBNMBaeTCs Ha Bblbere. [py akTBaUuM 3TOro Bxoga cCHoBa HEOOXoaMMO
cHoBa nodaTtb koMaHagy [lyck, npu 3ToM cTapT Ha4yHETcs ¢ moTopa Ne1i

3.2.3 3ameuaHun

BbixogHas yactoTa yctaHaenmBaetcsa B cootseTcTBuu ¢ Pr02-00 n BxogHomy
3HayeHuto. CurHan obpaTHoOWM CBA3M yCTaHaBnNuBaeTcsa B cootBeTcTBum ¢ Pr10-00.

Mpwn gesakTuBaumm BXxoda, COOTBETCTBYIOLLEro MOTOpy, paboTtatowemMy B 3TOT
MomeHT oT VFD-F, moTtop 6yaeTt OTKMOYEH TOMLKO B Crieaylowem uukne paboTol.



Ecnu Bxog, COOTBETCTBYIOLUMA OTKNIOYEHHOMY MOTOPY aKTUBUPYETCS CHOBA, TO
3TOT MOTOp BKNtOYaeTcs B paboTy ToNbKO B crneayroweM uukne. lNocnegoBaTtenibHOCTb
paboTbl BCcerga AomkHa obiTb1-2-3-4-1-2-3-4...1n ona NpUCOEANHEHHbIX U ANS
OTCOEAMHEHHBLIX MOTOPOB.

3.3 Cxema coeguHeHun

Mpumep ans BkNYEHUS 4 HACOCOB.

VFD-F LN

Contactor

M1

Contactor

Contactor

Contactor

Contactor

P M3

Contactor

Contactor

M4

Contactor



4. MocnepoBaTenbHoOe NOAKNIOYEeHMe AONONIHUTEeNbHbIX ABUraTeneu K
ceTn

4.1 BpemeHHana guarpamma

Hwxe npuBeaéHHas BpeMeHHas avarpamma obbACHAET NpMHUMN paboTbl B JAHHOM
pexuve

4.1.1 YBenu4yeHune yctaBKu

Mpn yBenuyeHun yctaskm motop Ne1, ynpasnsembit ot VFD-F nosbiwaet yacTtoty
BpalleHnsa ot 0 40 MakCUMarnbHOro 3HaYeHWUs.

Mocne paboTbl Ham yacToTe, onpeaensemon Pr11-06 B Te4eHMM BPEMEHH,
onpegensiemoro Pr11-05 cnegyowmin MOTop NoAKM4aeTcs HanpsMmyto K cetu. [anee,
aHanorn4yHas KoMMmyTaumsi nNpomM3BOAUTCA CO CrieaytoLWwuM MOTOPOM Yepes BpeMms,
onpegensemoe Prl11-06 v Pr11-05u T1.4.

freq
A

pump maxf————— k
VFD-F operation of
first pump

stop pump

p demand

i

See below
for details

pressure

A

Total output

]
1
1
1
1
demand (flojv o
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

p- demand

= e e e e

Pump 0 .by VFD-F

Pump1 __ o ||||||n|nn|||||uummmmmuﬂmwmumuummuummummmum
Pump2 o 1||||||||||||uumuu1uuu1wmm&wmwummuuﬂﬂﬂuuw
Pump3 | ot _ MU
Pump 4 :‘ cﬁﬁ LA el ||

r
I

#Incre‘asing demand



4.1.2 NoppobHaa BpeMeHHas aMarpaMmma Ans KoMMyTauum MOTOpPOB

npu yserin4yeHnmn yctaBKu

(e

PIH-GGT . !
/l i 1
|
! i |
|
1
i i

AN / ' ' i
g / ' . | '
(=1 i
£ Pump #0 by VFD-F
i . i
3 | | | {
= | | |
OHz - e = i . .
' Pump #1 off Pump #1 on AC Mains_| '
i Pump #2 off [Pump #2 on AC Mains_|
i Pump #3 off [Pump #3 on AC Mains_|
Pfime
4.1.3 YMeHblUeHUe yCTaBKuU
freq
A 4a
pUmp max : 'I
VFD-F operation of i
first pump o
stop pump : 4 p demand
! Sea below
1 |
demand (floy ofi pressure
A L
1 |
\ :
1 1
|
l
Total output ' !
An
I
|
1 |
|
|
- p-demand
1 |
Pump 0 [5 70T i
1
|
Pump 1 ]| "
1
Pump 2 |||||||||lfkkH#lHiHHIIIIIIIIIII Off
. T
1 R
Pump 3 |||||||||||:|IHHHAH'FH|II||I||I|II| o
1 1]
Pump 4 |||||||||||||H|II'NII||||H41IMH1H$IIIIIIIIIII LI o
: Decreasing demand




4.1.4 NMoppobHaa BpeMeHHas aMarpaMmma Ans KoMMyTauum MOTOpPOB

npu YMeHbLUIeHUN yCTaBKN

g Min Fre
o
=
=
CL |
#
o
=
=
N
QOHz

[

4.2 NapameTpbl

()

()

—

frag
¥
L ]
\
\
ul — — -
Purnp &0 by WFD-F
| | |
I | \
Pump #1 on AC Mains Pumnp #1 off |
Purnp #2 on AC Mains FPurnp #2 off
F'ump:ﬂ@-un AT Mains | Pump #2 off

P ti i

anBO,D,FITCFI napamMmeTpbl, OTHOCALWMECA TOJIbKO K AaHHOMY NMPUMEHEHMNUIO.

[AnanasoHbl yCTaBOK M UX 3HAYEHUSI MO YMOMYaHUIO NpUBELEHbI B MHCTPYKLUMK MO
aKkcnnyatauun. 3HavyeHne napameTpa «X» o3HadaeT BblIOop e€ nonb3oBaTenem

Pr11-01=03

Bbibop pexnma nocrnenoBaTenbHOro BKIHOYEHUS AONONHUTENBHbIX
ABuraTenen HanpsiMyto K CETu

Pr11-02=X

Konu4yecTtBo nogxmno4€HHbIX HACOCOB (MakcumarbsHo 4). B
3aBMCMMOCTN OT 3HaYEeHUA 3TOro napamMeTpa aBToMaTUYeCKN
yCTaHaBNUBAKTCH PerienHble BbIXOObl

Pr11-02= |01 (02 |03 |04

Pr03-00= 1 1 MoTopTNe1-k cetn
Pr03-01= 2 2 2 MoTopTNe2-k cetun
Pr03-02= 3 MoTopTNe3-k cetun
Pr03-03= 4 MoTopTNe4-k cetn

MogkntoveHne penenHbiX BbIXOA4OB NPOU3BOANTL B COOTBETCTBUM CO CXEMOM
coeanHeHun B pasgene 4.3




Pri1-05=X BpeMs 3agepxku nepen noakniovYeHneM B pexmme nocnegoBaTenibHOro
NOAKIOYEHNSA OOMOMHUTENBHBLIX MOTOPOB K CETU, B CEKYHAAX.

OT0 BpeMs, B TedeHne KoToporo BbixogHasa Yactota VFD-F paBHa
yacTtoTe, 3agaHHom B Pr11-06.

Takxe, ecnn B Te4EHUN 3TOro BpeMeHu BbixoaHasa Yactota VFD-F
MEeHee MUHMMAarTbHOW YacTOThl, TO CNeayoLwnini MOTOP OTKITOYaeTcs oT
cetu

3HavyeHue MUHUManbHOU Yacmomabi onpedensiemcs Pr10-11

Pr11-06=X BpIxogHast YacToTa Npu KOTOPOW MOXET MOAKMHYATLCSA K CETU MOTOP B
pexume nocrnegosaTesibHOro NOAKMIYEHNS MOTOPOB.

YacToTta Ha Bbixoge VFD-F npu KOTOpon Npon3BoguTCcs Hayaro
OTCcYé€Ta BpeMeHwu, 3agaHHoro B Pr11-05

PekomeHayeTca ycTaHaBnMBaThb €€ 3Ha4YeHMe MeHee 3Ha4YeHus
MaKcumarbHOW 4acToTbl, 3agaHHoro B Pr01-00

4.2.1 3anpeT BKNHOYEHUA MOTOpa.

[ns 3anpeTta paboTbl MOTOpa NPON3BOAUNTCS NPOrpaMMUpPOBaHNE BXOL4OB B
COOTBETCTBUU C TabnuLen.

No6o1 n3 napameTpoB 27 28 29 30
Pr04-00...Pr04-07=

Howmep BbIknto4aeMoro motopa 1 2 3 4

Mpy OesakTuBaLMsA COOTBETCTBYIOLLIENO BXOAa CHOBa paspeluaetca paboTa
BbIKMIOYEHHOro MoTopa.

4.2.2 3anpeT BKNKOYEHUS1 BCEX MOTOpa.

[ns 3anpeTta paboTbl BCEX MOTOPOB BXO4 NPOorpammMuUpyeTcs kak NpvBeaeHo B Tabnuue

No60o1 n3 napameTpoB 31
Pr04-00...Pr04-07=
3anpeT BKOYEHNS BCEX BCe
MOTOpPOB

Mpun akTMBaUMM BXoda NPOUCXOOUT OTKIIOYEHNM BCEX MOTOPOB 1 paboTatoLuin MoTop
OoCTaHaBnuBaeTcs Ha Bblbere.

Mpun gesakTnBaumm 3TOro BXoda cHoBa Heobxogmma komanga lNMyck ons BknoYeHus
MOTOpPOB, Npu 3TOM pabdota HadyHETCHA ¢ moTopa Ne1

4.2.3 3amevyaHus

BbixogHas yactoTa yctaHaenvBaetcsa B cootseTcTeuu ¢ Pr02-00 n BxogHomy
3HayeHuto. CurHan obpaTHoM CBA3M ycTaHaBnuBaeTcsa B cootBeTcTBum ¢ Pr10-00. MNpu
Ae3akTvBauuy Bxoga COOTBETCTBYHOLLEro MoTopy, paboTtatowemy B 3ToT MOMeHT oT VFD-
F moTop BygeT OTKIOYEH TONbLKO B criegytoweM unkne pabotel. Ecnv Bxoa,
COOTBETCTBYIOLLUMA OTKIMHOYEHHOMY MOTOPY aKTUBUPYETCH CHOBA, TO 3TOT MOTOP
BKNtoYaeTca B paboTy TonbKo B crnegytowiem uukne. lNocnegosatenbHOCTb paboThbl
BCcerga OorkHa ObiTb1-2-3-4-1-2-3-4-1...M T.4. 1 AN NPUCOEANHEHHbIX 1 ANs
OTCOEAMHEHHBLIX MOTOPOB.



4.3 Cxema coeaAUHEHUN

Mpumep ans BkNYEHUS 4 HACOCOB.

VFD-F > E
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LN

Contactor
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©
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i M2

Contactor
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M3

Contactor

®
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5. MAAO-perynupoBaHMe: HaACTpOMKa nNapamMeTpoB npeobpasoBaTens

VFD-F

5.1 YctaBka 3agaétca no Bxoay ACI1l, obpaTHasa cBsA3b - o AVI.

[datunk paBneHus

0...10B<>0...10 6ap

0...10B<>0...16 6ap

0...10B<>0...25 6ap

OwvanasoH
perynmpoBaHus

0...50lMu<>0...6 6ap

0...50MNy<>0...10 6ap

0...50MNy<>0...15 6ap

C6poc Ha 3aBoackue
yCTaBKU

Pro6-15=10

MakcumanbHasa
yacTtoTa*

Pr01-00=50

3apaHve yctaBku no

Bxogy ACI1(ans gpyroro

- COOTBETCTBEHHO
apyrvie)

Pr02-00=02

Bbi6op pexuma MAL,
BbIGOp BxoAa

noakntodeHus (Bxog AVI

0...10B gnga patuuka)

Pr10-00=01

NHoukaumnsa ypoBHs
obpartHou cBA3n

(BbIBMpaeTCA KHOMKOW
Mode, npu nHaukauum
«U»:Display P-Xxxxx)

Pro2-09=3

HacTpownka gnanasoHa

Pr10-01=1000**

(W ycTtaBka n obparHas

Pr10-01=1600***

(U yctaBka n obparHas

Pr10-01=2500****

(U yctaBka n obparHas

MHOMKauun CBSA3b B AManasoHe CBSA3b B Anana3oHe CBA3b B AnanasoHe
0...1000) 0...1600) 0...2500)
MacwrtabupoBaHue | Pr04-16=60% Pr04-16=62,5% Pr04-16=60%
BXoda

(B JaHHOM cny4yae

[ns npeacraBnenuns
ycTaBku B 6bapax
HeobxoaMmo BBECTU

[nsa npegcrtaBnexHns
ycTaBku B Bbapax
HeobxoaMMOo BBECTU

[nsa npegcraBnexHns
ycTaBku B Bbapax
HeobxoaMMOo BBECTU

ACI1) KOppeKuuto KOppeKLuuo KOppeKLuuo
(66ap/106ap=60%) (106ap/166ap=62 %) (156ap/256ap=60%)
[Jvana3oH ycTtaBku Owana3oH yctaBku | [lnana3oH ycTaBKu
PeaynsTar 0..600 (0...6 6ap) 0..1000 (0...10 6ap) | 0..1500 (0...15 6ap)
HACTPOMKN dnana3oH [Onana3oH [Onana3oH

obpaTtHOM cBA3N
0..1000 (0...10 6ap)

obpaTHOM CcBA3MN
0..1600 (0...16 6ap)

obpaTHOM CBA3MN
0..2500 (0...25 6ap)

*PearnibHasi 8bIx00Has Yacmoma ogpaHudyeHa napamempom Pr01-07, komopsbili O0mKeH
6b1mb He meHee Pr01-00/

** B amowm cnyyae « 1000» yumaemcs kak «106ap»

*** B amom cnyqae « 1600» yumaemcs Kak « 166ap»

**** B amom criy4dae «2500» yumaemcs Kak « 256ap»




5.2 YcTaBKa 3agaétca no Bxoay AVI, obpatHas cBa3b - no ACI1L.

[JdaTtyuk gaBneHus

4...20mA<>0...10 6ap

4...20mA <>0...16 6ap

4..20MA <>0...25 6ap

[Onana3oH
perynupoBaHus

0...50Mu<>0...6 6ap

0...50lMy<>0...10 6ap

0...50ly<>0...15 6ap

C6poc Ha 3aBoackue
yctaBku (600w)

Pro6-15=10

MakcumanbHasa
yacrtorta*

Pr01-00=50

3apaHve yctaBku no
Bxogy AVI (gns gpyroro -
COOTBETCTBEHHO ApYyrue)

Pr02-00=01

Bbi6op pexuma MAL,
BbIOOp BXxoAa
nogknoveHns (Bxoq
ACI1 4..20MA pgns
Aaryunka)

Pr10-00=02

Nuavkaumsa curHana
obpartHou cBA3n

(BbIBMpaeTCA KHOMKOW
Mode, npu nugmkauum
«U»:Display P-Xxxxx)

Pr02-09=3

HacTpownka gnanasoHa

Pr10-01=1000**

(W ycTtaBka n obparHas

Pr10-01=1600***

(U yctaBka n obparHas

Pr10-01=2500****

(U yctaBka n obparHas

nHOMKauun CBA3b B AManasoHe CBSA3b B AnanasoHe CBS3b B AnanasoHe
0...1000) 0...1600) 0...2500)
MacwTtabupoBaHune Pr04-10=60% Pr04-10=62,5% Pr04-10=60%
BXO4a

(B JaHHOM cny4yae

[ns npeacraenexHuns
ycTaBku B 6bapax
HeobxoaMmo BBECTHU

[ns npegcraenexHna
ycTaBku B Bbapax
HeobxoaMMOo BBECTU

[ns npegcraenexHns
ycTaBku B Bbapax
HeobxoaMMOo BBECTU

AVI) KoppeKLuo KoppeKuuio KoppeKuuio
(66ap/106ap=60%) (106ap/166ap=62 %) (156ap/256ap=60%)
Ownana3oH yctaBkn | [ilnana3oH yctaBku | [lnuanasoH ycTaBKM
Peaynbrat 0..600 (0...6 6ap) 0..1000 (0...10 6ap) | 0..1500 (0...15 6ap)
HACTPOMKN Onana3oH Onana3oH Onana3oH

obpaTHOM CcBA3M
0..1000 (0...10 6ap)

obpaTtHOM cBA3M
0..1600 (0...16 6ap)

obpaTtHOM cBA3M
0..2500 (0...25 6ap)

*PearnbHasi 8bIx00Has Yacmoma ogpaHudeHa napamempom Pr01-07, komopsbili O0mKeH
6bimb He meHee Pr01-00.

** B amom cnyyae «1000» yumaemcsi kak « 106ap».

*** B amom cnyqae « 1600» yumaemcs Kak « 166ap».

**** B amom criydae «2500» yumaemcsi Kak « 256ap».
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