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KadCKaAHOIro KOHTPOJIJ1EPA &= NpPpeEAO0CTOPOXXHOCTH

1 TexHuka 6e3onacH

1.1.1 MpeaynpexxaeHne O BbICOKOM HaMpsHKeHUu

HanpsxeHne npe06pa3OBaTens1 YacToTbl ¥ AONONHUTENbHON NnaTel MCO 101 0onacHo, eCni OH NOAKJIKYEH K CETU NEPEMEHHOIO TOKa.
Henpanmbelﬁ MOHTaX ABUraTensa uin I'Ip606p33OBaTeJ'IFI YacCTOTbl MOXET CTaTb I'Ipl/l‘-lMHOﬁ nospexzaeHusa O60pYF|.OBaHMFI, Cepbe3HbIX
TpaBM MepcoHana um aaxe cmeptu. Takum o6pa30M, BaXKHO cobntoaath YKasaHuAa HacTosALero pykoBoACTBa, a Takke MeCTHble U
rocyaapCTBeHHblE HOPMbI U NpaBuia TEXHUKU 6e3onacHoCTy.

1.1.2 Yka3aHusa nNo TexHuke 6e3onacHoCcTn

Mepen TeMm, Kak paboTaTb B peXkuMax, KOTOpble MPsAMO UM KOCBEHHO BIMSIOT Ha 6€30MacHOCTb paboTHWUKOB (Hanp., aBapuitHas
OCTaHOBKA WM WHble (YHKUMM, MPU KOTOPbIX ABWraTeslb MPUHYAUTENbHO OCTaHAB/MBAETCS WM €ro NPUXOAWTCA 3acTaBisaTh
. paboTaTthb), ClieayeT BbIMOMHUTL MOMHOLEHHbI aHaNu3 PUCKOB 11 KOHTPOJIb CUCTEMbl. KOHTPO/Ib CUCTEMbI [OJIKEH BKIIOYaTb

UCMbITaHNS B PEXXMMax 0TKasa B OTHOLIEHWM CUrHaIM3aLmMM YCTPOICTB yrpassieHuns (aHanorosble 1 AMCKPETHBIE CUrHaJIbl U CBSI3b MO
NoC/IeA0BaTENbHOMY KaHany).

. Y6ennTech, 4To NpeobpasoBaTesib YacToTbl HaANEeXalLM 06pa3oM 3a3eMsieH.

He oTcoeauHsilite pasbembl CETEBOTO MUTAHWs, ABUraTens U He pasbeauHaiTe Apyrve CUMoBble Lienu, rmoka npeobpasoBaTtenib YacToTbl
MOAKIIOYEH K MCTOUHMKY MUTAHMUSI.

. 3awmTuTe nosb3oBaTtenen ot HanpsHKeHUs aNeKTPONUTaHuA.

3awmTuTe ABUraTenb OT Neperpy3ku B COOTBETCTBUM C TPeBOBaHWSIMU FOCYAAPCTBEHHBIX M MECTHBIX HOPM W NpaBun.

. TOK yTeUYKM Ha 3emnio npesbiwaet 3,5 MA.

Kronka [OFF] He BbINOMHAET yHKUMM 3alMTHOMO Bbik/toYaTens. OHa He oTKouaeT npeobpasoBaTesib YacToThbl OT CETH.

1.1.3 Ucknrounte BO3MOXHOCTb HEenpegHaMepeHHOoro nycka

Ecrmn npe06pa305aTenb 4acCTOTbl MNOAKITIHOYEH K CETU, ABUraTENlb MOXXHO BBHYCTVITb/OCTaHOBVITb C noMoLWbio LlVICprBbIX KOMaH[, KOMaHA C WWHbI, 3ajaHuii
Unn C NaHenn MeCTHOro ynpasiieHuA.

OTcoeanHnTe npeobpa3oBaTesib YacTOTbl M AOMOMHWTENbHY0 mnaTy MCO 101 oT ceTv, ecm ans obecneyeHnst 6e30MacHOCTV nepcoHana
TpebyeTcs 3alumTa OT HeMpeaHaMePEHHOro Mycka Kakux-nubo auraTenen.

YTo6bl M36EXXaTh HenpeaHaMepeHHOro nycka, Nepes M3MEHEHEM NapamMeTpoB 0653aTeNbHO HAaXKMUTE KHoMKy [OFF].

1.1.4 Bepcusa NO

[ ononHUTENbHbIN pacluMpeHHbIi KackafiHbl/i KOHTponnep Ans
MNMpueoa VLT AQUA FC 200
MIHCTPyKUMS No 3KCnyaTaumm

Bepcust nporpaMMHoro obecnevenus: 1.24

ce C US

HacTosiLuas MHCTPYKLMS MO 3KCMyaTaumu MOXET UCMOoMb30BaThCs ANs BCEX AOMONHEHWUI K paclUMPEHHOMY KackafHOMy KOHTPONNEpy C Bepcueit
nporpamMMHoro obecneyexus 1.24.
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npeaoCTOPOXHOCTU = KadCKaAHOro KOHTPOJUJ1EPA

BHumaHune
MCO 101 noaaepxmBaeTcst NporpaMMHbIM obecneyeHreM HaumHas ¢ Bepcum 1.05, a MCO 102 — HaumHas ¢ Bepcun 1.24.

Py YTEHWW 3TOM WMHCTPYKUMM MO 3KCrlyaTaunW BaM BCTPETATCA pas/vuHble Mpedynpexaatolime 3Haku, Ha KoTopble crieayeT obpaTtuTb ocoboe

BHUMaHKeE.

BoT 3Tn 3Haku:

O6Lee nNpeaynpexaeHne

BHumaHue
YKa3bIBaeT, Ha YTO HYXHO 06paTnTb 0coboe BHUMaHMWe.

MpeaynpeXaeHue o BbICOKOM HamnpsbKeHUN.

1.1.5 BHuMaHue

Mocne oTKNIOYEHNUS MUTAHUS KOHAEHCATOPbI CBA3M B LIENW NOCTOSIHHOMO TOKa npeo6pa3OBaTenﬂ YacCTOTbl OCTAKOTCS 3aPSHKEHHBIMU. BO
n3bexaHve NOpPaXXeHUA 3NEKTPUHECKUM TOKOM, nepen nposeaeHneM TEXHUYECKOro 060'1y)KVIBaHVIﬂ 0TCOEAUHUTE npeo6pa3OBaTenb
. 4acToTbl OT ceTu. lNpexae 4YeM npuctynaTb K pa60TaM Ha npeo6pa3OBaTene 4acCTOoTbl, NOAOXAUTE HE MEHEE:

Hanpshxenune MuH. BpeMs BbiAepIKKu

4 MUH 15 MuH. 20 MUH. 30 MUH.
200 - 240 V 0.25 - 3.7 kW 5.5 - 45 kW
380 -480V 0.37 - 7.5 kW 11 - 90 kW 110 - 250 kW 315 - 1000 kW
525-600 V 0,75 kBT - 7,5 kBT 11 - 90 kW
525-690 V 45 - 400 kW 450 - 1200 kW

WwmeliTe B BMAYy, YTO BbICOKOE Hanps>XeHus B Lenn NOCTOAHHOIO TOKa MOXET COXPaHATbCA, AaXe eCnu CBeToAMOAbl noracnu.
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KdCKadAHOIo KOHTPOJUIEPA & 7 < bBeACHNE

2.1.1 Beegenune MCO 101 n MCO 102

MCO 101 # 102 - 370 Jo6aBNSiEMble ONUMK, YBENMUMBAIOLLME MOAAEPKMBAEMOE KOMIMUYECTBO HACOCOB M BbINOMHsIEMbIE (DYHKLIMM BCTPOEHHOIO KacKaaHOro

KoHTposiepa B npusoge VLT® AQUA.

PaCLIJVIpeHHbIﬁ KackafHbIN KOHTPOMNEP MOXET 6bITb UCNONB30BaH B ABYX Pas/INYHbIX peXnMax.

OH MOXET WCMONb30BaTbCs Kak C PacLUMPEHHbIMU BO3MOXHOCTSIMU,YNpPaBIsieMblli pynnoii NapaMeTpoB 27**, Tak U Ans yBEMYEHUs KONWYecTBa
[OCTYMHbIX pene Anst 6a30BOro Kackaja, ynpasisieMbli rpynroi napaMeTpoB 25%*.

Korpa ofHa M3 onuwii Kackaja yCTaHOB/EHa MOSIBUTCS TOMbKO rpynna 27. B ciyyae ecnu onuus npegnoniaraet yBenuyeHue penie BO BCTPOEHHOM
KackafHOM KOHTposiepe rpynnbl 25, 6a30Bbli KackaZ MOXET GbiTb BKIOYEH B MapameTpe 27-10, rae mocne rpynnbl 25 oH 6yAeT BUAWMbIM CHOBa B
rMaBHOM MeHlo. Ecnu 27-10 ycTaHoBneH Ha 6a3oBblii Kackaj TONbKO BbIMOSHsEMble @yHKUMM 6a30BOro kackaga GyayT AOCTYMHbl, BCEro /MLlb
YBE/IMUMBLUMCL HA TPU U3 MSATU BO3MOXHBIX pene.

Koraa ucrionb3yete rpynny 27** pacClunMpeHHoro / YNy4LlEeHHOro KaCkagHoro KOHTponiepa, CMCTeMbl C YepeaoBaHMEM HAaCcOCOB MOryT ObITb YCTaHOBJ1EHbI
C ABYMA penie Ha HacocC, YTO yMeHbLUaeT Heobx0ANMOCTb BHELLUHEro o6opyu03aHV|ﬂ.

C MCO 101, Bce 5 BO3MOXHbIX penie MOryT 6bITb MCMONb30BaHbI B Kackaae ¢ MCO 102. Bcero MOXHO ynpaBnsiTb BOCEMbIO HAacCOCaMMU.

BHuUMaHue

Ecnum yctpotictBo MCO 102 ycTaHoBneHo, onumu penie MCB 105 MOryT yBeNMUMTb KONMYECTBO pene Ao 13.

2.1.2 PacluMpeHHbIA KaCckKagHbli KOHTposuiep MCO 101 w YnyuyweHHbIA KacKaaHbIN
KoHTposuiep MCO 102

KackapHoe ynpaBneHve — 3T0 obliasi cucTemMa KOHTPONS W YrpaBreHWs, UCMonb3yeMmasi Afs KOHTPONS MmapannefibHO BK/OYEHHbIX HAacoCoB WU
BEHTWUNATOPOB ANt 3HepProadPEKTUBHOrO UCMOJb30BAHMS.

[lONONHUTENBHBIN KacKaAHbI KOHTPOIIEp NMO3BOMSET YNPaBsTh HECKONbKUMI HAacOCaMU, BKITKOUYEHHBIMW MapasnfiesibHo TakuM 06pasoM, YTO UX MOXHO
paccMaTpvBaTh Kak 0AMH 60MbLLION Hacoc.

Mpu MCNonb30BaHUM KackafHbIX KOHTPO/IEPOB OTAE/bHbIE HACOChI aBTOMATUYECKU BKITIOHAOTCS U BbIK/HOYAKOTCS TakuM 06pa3oM, YTobbl MOyYnTb Ha
BbIXOAe CUCTEMbI HEO6XOAVMbIE BENMUMHBI pacxofa Wi AaeneHusi. Kpome Toro, Npou3BOANUTCS perysiMpoBaHue CKOPOCTW HAacoCOB, MOAKMOYEHHbIX K
npusoaam VLT AQUA, uTto obecneunBaeT MaBHOE M3MEHEHWNE BbIXOAHOrO NapamMeTpa CUCTEMbI.
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130BA596.11

PuicyHok 2.1: MNMocnepoBaTenbHOe ynpaBieHWe HECKONbKMMU HacocaMu

KackazHble KOHTpO//epbl — 3TO AOMOHUTENbHbIE annapaTHble M NporpaMMHble CPeAcTBa, KOTopble MoryT aobaenstbcs k npusogy VLT AQUA.
AnnapaTHas YacTb NpeAcTaBnseT coboi AOMNONHUTENBHYIO MNaTy, COAepXaLlyto 3 pene, KoTopasi BCTaBnseTcs B rHe34o B npusoga. Mocie ycTaHoBKU
[LONOSHUTESBHbIX YCTPOICTB NapamMeTpbl, HEO6X0AUMbIE ANs NOAAEPXKaHWS KOPPEKTHON paboTbl hyHKLMIA KackagHOrO KOHTponnepa, 6yayT AOCTYnHbI
Ha NaHenu ynpaeneHus (rpynna napaMeTpoB 27-**). PacUMpeHHbIl KackafHbll KOHTPOSIEp MpeaocTaBnsieT Gonee LWMpokue (YHKLMOHambHble
BO3MOXHOCTM, YeM 6a30Bblii KackaZHbli KOHTponnep. OH MOXET 6bITb UCMOMb30BaH AN1s paclumpeHns 6a30BOro kackaaa TpeMsi pene 1 faxe [0 BOCbMM
pene C yCTaHOBMIEHHOM NAaTO YNyYLLEHHOrO KackaAHOro KOHTponepa.

XOTSl KacKaAHbI KOHTPO/NEpP NpeaHasHauyeH Ans MPUMEHEHUS B HACOCHBIX YCTAHOBKAX M HaCTOSLUMIA AOKYMEHT OMUCLIBAET €ro MMEHHO ANS AaHHOrO
NPUMEHEHMNS!, KacKafHbli KOHTPONNEp MOXHO TaKXe WCNonb3oBaTh B JOObIX cUCTeMax, Tpebytowmux napannenbHoli paboTbl  HECKOMbKMX
3NeKTpoaBUraTenei.

2.1.3 O6uiee onucaHue

MporpaMMHoe o6ecreyeHne paclIMPEHHOTO KAcKagHOTO KOHTponnepa AelctByeT ¢ ogHoro npwsoga VLT AQUA, o6opyaoBaHHOro nnaTom
[IOMOJTHUTENBHOTO PaCLUMpeHUsi KackagHOro KOHTposiepa. STOT npeobpasoBaTesib YacTOTbl paCCMaTPUBAETCS Kak IMaBHbIA NpuBoA. OH yrnpasnsieT
rpynnoi HacocoB, KaX/bl U3 KOTOPbIX KOHTPONMPYeTCs Npeobpa3oBaTeneM YacToTbl UK NOAKIOYEH HEMOCPEACTBEHHO K CETW Yepe3 KOHTaKTop Uiu

YCTPOWCTBO NNaBHOro nycka.

Kaxxablii fOMONHUTENbHBIN NpuBog VLT B cuCTEMe CUMTaeTCsi MOAYMHEHHBIM MPUBOAOM. STUM NpeobpasoBaTensiM YacToTbl He TpebyeTcsi ycTaHoBKa
[OMOJTHUTENbBHOI MaThl KACKaAHOTO KOHTposiepa. OHU paboTatoT B peXyvMe pa3oMKHYTOrO KOHTYpa M MOMy4aloT CBOW 3aAaHusi CKOPOCTU OT rIaBHOrO
npuBoga. Hacockl, MOAKMOYEHHbIE K 3TUM MPUBOAAM, PAcCMaTpUBAIOTCS Kak HAcoChl MEpPEMEHHON CKOpOCTy.

Kaxablii AOMOMHUTENbHbIN Hacoc, NMOAK/IOYEHHBIN K CETU 4Yepes KOHTaKTop win yCTpOVICTBO NJ1iaBHOro nycka, C4YMTaeTca HacoCoM ¢)VIKCVI|DOBaHH017I

CKOpOCTWU.

Kaxablii Hacoc MnepemMeHHON Wnu (UKCUPOBAHHOM CKOPOCTU YMPaBMsSETCS C MOMOLLbIO pene B rnaBHOM npuBoge. MpeobpasoBaTesib 4acToThl C
YCTaHOBJIEHHOI AOMOJHWTESNBHO MIATOM KackagHOro KOHTPOsepa MMEET MsTb pene ANs yNnpaBieHust Hacocamu. [lBa penie BXOAST B CTaHAAPTHYHO
KoMMneKkTaumio npusoaa FC 1 AONOMHUTENbHbIE TPU Pefle HaXoAsTCs Ha AOMOMHUTENbHOM nnaTte MCO 101 unm BoceMb pesnie 1 ceMb LIMGPOBLIX BXOA0B

Ha AononHuTenbHoM nnate MCO 102.

OcHoBHoe paznunyme mexxay MCO 101 n MCO 102 - 3TO KONMMYECTBO AOMONHUTENbHBIX pene, AoCTyrnHbIX Anst FC. Korga MCO 102 ycTaHOBMEeH, peneliHas

pononHutensHas nnata MCB 105 mMoxeT 6bITb ycTaHOBNEHA B CNOT B.

KackazHbli KOHTpoOnep cnocobeH YnpaeiaATb HECKO/IbKUMU HAaCOCaMU nepeMeHHoﬁ n q)MKCMpOBaHHOﬁ CKOpPOCTH. I'IonpoGHee BO3MOXHbIE Kombmrypaumm
OonuncblBalOTCA B CriegyroleM pasaene. C uenbio YNpOLLEHUA, B HAaCcTOsLWEM PYKOBOACTBE A1 ONMUCAaHUA NMEPEMEHHOIO BbIXOAHOIO NnapameTpa rpynnbl

HaCoCOoB, ynpasfisgeMbIX KaCKaAHbIM KOHTPOIIEPOM, 6ynyT MCNOoNb30BaTbCA AaBfieHME N NMOTOK.
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KadCKaAHOIro KOHTPOJIJ1EPA =

2.1.4 PacwumpeHHbli KacKafHbli kOHTponnep MCO 101

[lononHuTenbHbIN Moaynb MCO 101 coaepXuT 3 rpynnbl NEPEKIOYAIOLLMX KOHTAKTOB M MOXKET BCTaBNSTLCS B AOMOSHUTENBHOE rHE30 B.

neKTpUYeck1e XapakTepUcTUKN:

Makc. Harpyska Ha kiemmax (nepem. Tok)

Makc. Harpyska Ha knemmax (MocT. TOK)

MWH. Harpyska Ha knemMax (MocT. ToK)

Makc. yacToTa KOMMyTaLWy NP HOMUHAMBHOMN Harpy3Kke/MUH. Harpyske

1\ :w f

i
Pl
':v/\§l\“ w‘ﬁ,‘ﬁ“

DISMOUNT MCO 101 OPTION TO ACCESS
RS-485 TERMINATION (S801) OR
CURRENT/VOLTAGE SWITCHES (5201, S202)

130BA607.10

PucyHok 2.2: YcTaHoBKka fior. ycTpoicTsa B.

MpeaynpeXxaeHue o ABOMHOM HaMpshKEHWUW NUTaHMs

BHumaHune
Apnbik JOJIKEH 6biTb NoMelleH Ha pamy naHenu LCP, kak nokasaHo Ha pucyHke (B COOTBETCTBMM C TpeboBaHusiMm UL).

Kak no6aBuTb fononHuTensbHoe ycTpoiicteo MCO 101:

.

Heobxoanmo oTcoeanHUTb NMTaHue OT Npeobpa3oBaTess YacToThl.

HeobXx0aMMO OTCOEANMHWTL pa3beMbl TOKOBEAYLLMX YAcTel Ha KNeMMax perne.

CHVMMUTE NaHenb MEeCTHOro ynpaB/ieHusl, KIEMMHYIO KpPbILLKY U U3BMiEKUTe paMy naHenu u3 npeobpasosatens yactoTsl FC 202.
BcTaBbTe AononHUTENbHbIN Modynb MCB 101 B rHe3ao B.

MoakntounTte kabenu ynpaeneHns u npukpenute kabenm K Laccu ¢ NOMOLLbO KabesibHbIX XOMYTOB.

CrapaiiTecb He CMelLMBaTb pPa3Hble CUCTEMBbI.

BcTaBbTe yA/IMHEHHYIO paMy W KITEMMHYIO KPbILLKY.
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< bBEACHNE & 7 KdCKaAHOIo KOHTPOJUIEPA

. YcraHoBuTe Ha MecTo naHesnb LCP.
. MoakntounTe NUTaHWe K Npeobpa3oBaTenio YacToThl.

MpucoeanHenne kKiemMm

Relay 10 Relay 11 Relay 12
| C | C
2

N NC N |
1 4 6 819 1011 |12
L 1)L H 1)L 1)L | | — I |
OOOOOOOOOOOO
130BA606.10
130BA177.10
TOUBAL /0.1V

He o6beanHsIiTe HU3KOBONLTHBIE AeTanu u cuctembl PELV.

2.1.5 YcoBepLueHCTBOBaHHbIA KacKagHblI KOHTposiep MCO 102

Onums MCO 102 noaaepXmvBaeT MakCMMyM BOCEMb HAaCOCOB M CMOCOBeH YepeaoBaTh NUTATENbHbIA HACOC C ABYMS pene npeobpasoBaTtesist YacToTbl Ha
HaCcoC. 3TO YMEHbLLIAET HEOBXOAMMOCTb BHELLIHMX BCMIOMOraTe/IbHbIX MEPEKHOYATENEN TaKKe XOPOLLO KaK U CTOMMOCTb YCTaHOBKM.

Koraa MCO 102 (onuumsi C) ucnonb3yeTcst, KONMMYeCTBO pene MoXeT 6biTb yBennyeHo B cymme Ao 13 nytem agobaenenns MCB 105 (onuwms B).

OneKTpuYecKne XxapakTepucTuku:

Makc. Harpyska Ha knemmax (nepem. Tok) 240 B~, 2 A
Makc. Harpy3ka Ha knemmax (MocT. ToK) 24B=,1A
MWH. Harpy3ka Ha knemmax (MocT. TokK) 5B=, 10 MA
Makc. YacToTa KOMMyTaLuW Npy HOMUHATBHOWM Harpyske/MuUH. Harpy3ke 6 MuH1/20 ¢!
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PucyHok 2.3: YcTaHoBka onumii B ¢nioT C.

BHuMmaHue
Mepen 3anyckoM OTKIOUMTE MNUTaHWe npeobpa3oBaTens 4YacToTbl. HUKOraa He ycTaHaBnMBalTe AOMOMHWTENbHYKD MNnaTy Ha
npeobpa3oBaTesib YacTOTbl BO BpeMsi paboThbl.

Kak po6aButb gononHuTensbHoe ycTpoiicteo MCO 102:

HeobXx0auMo 0TCOEAMHUTL MUTaHUE OT Npeobpa3oBaTesist YacToThl.

Heo6Xx0aMMO 0TCOEAMHWTL pa3beMbl TOKOBEAYLLMX YacTell Ha KneMMax pene.

CHUMWTE NaHeslb MECTHOIO YNpPaB/EHNS], KIIEMMHYIO KPbILIKY W U3BNEKUTE paMy naHenn u3 npeobpasosatens yactotbl FC 202.
BcTaBbTe gononHuTenbHbI Moaynb MCO 102 B rHe3ao B.

MoakntounTe kabenu ynpaBneHns u npukpenute kabenm K Laccu ¢ NOMOLLbO KabesibHbIX XOMYTOB.

CTapaiiTecb He CMeLIMBaTb pasHble CUCTEMbI.

BCTaBbTE YA/IMHEHHYIO PaMy W KIIEMMHYIO KPbILLKY.




< bBEACHNE e~ KdCKaAHOIo KOHTPOJUIEPA

. YcraHoBuTe Ha MecTo naHesnb LCP.
. MoakntounTe NUTaHWe K Npeobpa3oBaTenio YacToThl.

Onums NnaThl paclUMPEHHOro KackagHoro koHTponnepa MCO 102 VLT npeaHasHavyeHa MCKYUTENBHO A8 UCMONb30BaHUS B AOMOSHUTENBHOM CrloTe
C1. YcTaHoBoYHOE nosioxeHue onumm C1 NokasaHo Ha PUCYHKE HUXE.

g 130BA946.11
PucyHok 2.4: O6onouka A2, A3 (1 B3) 40 MM (Tonbko oaHa onums C).
MpucoeavHeHne KIEeMM:
g =}
& 6} 8
g a
- > g
® < 3
e g 3
C2Rel13  CAIRel15 =IRel.17 IRel.19 g - N 9 ¥ 0 9 F
Rel.14 Rel.16 Rel.18 Rel.20 w o 6 o o0 o o 06
+ 1 + 1+ 1+ 0+ 0+ 0+ 1+
1 1 1 1 I‘l|2|3|4|5|6|7|8‘9|10|11|12‘13|14|
[1J2]3J4]5]6]7]8]9]10]11]12]
X67/ X58/ Xe6/
8 pene 7 unpoBbIX BXOAOB

Tabnuua 2.1: MoakntoveHne KNeMM Yy4lleHHOro KackagHoro koHTponniepa MCO 102
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KdCKadAHOIo KOHTPOJUIEPA & 7 S 1104A€PXKNBAEMAA KOHPUTYPALUNA

3 NMoapnep)>xmBaeMasi KOHC Dauus

3.1.1 BBegeHue

PaclumpeHHbIi kackaaHbI KOHTPOsIep NoAAEepXUBAET caMble pa3HOO6pasHble HAacoChl U KOHMbUIypaLuy NprUBOAOB. Bce 3TW KOH(UIrypaumm AOMKHbI
MMETb XOTs Bbl OAMH HACOC NMEPEMEHHOM CKOpOCTH, ynpaBnsieMblt npuBogoM VLT AQUA c yCTaHOBIEHHOMN AOMOSHUTENBHOW NAaTol paclUMPEHHOTO U
Y/yULLEHHOTO KackaZHOro KoHTposniepa. OHW NoAAepXXUBatOT OT 1 40 8 [OMOSHUTENbHBIX HACOCOB KaXKablli M3 KOTOPLIX MOAK/IOYEH NM60 K NPUBOAY
Danfoss VLT ¢ cucTeMoli rnaBHbIi/NOAYMHEHHBINM IMG0 K CETU Yepe3 KOHTAKTOP MW YCTPOUCTBO MIaBHOMO Mycka AJ1sl CUCTEMbI C NPSIMbIM MOAK/TIOYEHNEM.

Bo BpeMsi HaCTpoMKK CUCTEMbI HEO6XOAMMO CO3AaTh KOHMUIypaLmio annapaTHOro obecrneyeHusi, KOTOpoe B3auMOAENCTBYET C FaBHbIM YCTPOMCTBOM,
OMNUCHIBAIOLLYIO KONIMYECTBO MOAK/IOUEHHBIX HAcOCOB M MpUBOAOB. HeobxoauMoe anmapaTHoe obecrieyeHue pasbsiCHEHO B CIEAyHOLUMX MpuUMepax
KOH(UrypaLmii annapaTHoro obecreyeHus.

HwkenepeuncriieHHOE OonMcbiBaeT BO3MOXXHOCTU M MCMO/Ib30BaHME pacClUMPEeHHOro Kackaja B rpynne napameTpos 27:

3.1.2 PacwumpeHune 6a30BOro kackaga

Ucnonb3yiite onuMio pacluMpeHHoro kackaga MCO 101 kak

pacwmpeHme 6a30BOro kackaga, BCTpoeHHoro B npusog 3.1.2

B NpUNoXeHnsix yxe ynpaenseMblx BCTPOEHHBbIM KackaAHbIM KOHTPOIIEPOM B rpynne 25** nononHuTenbHas nnata MOXeT 6biTb MCMonb3oBaHa Ans
YBENIMYEHUSI KONMYECTBa pesie /1S KackaZHoro ynpassieHusl. HanpuMmep eciim HoBbI HAcoc f06aBMeH B CUCTEMY. ITO Takoke MOXET BbITb MCMONb30BaHO
B Cllyyae ecnv TpebyeTcsi YepeoBaTb NUTaTeNbHbIN HAacoC B cUCTEMax ¢ 6onee, YeM AByMsi MPUBOAAMU, YTO SIBNSIETCS NPEAENoM Anisi 6a30Boro kackaza
6e3 ycTaHoBneHHoW onumm MCO 101.

YCTaHOBUTE ONUMIO B CNOT B, BKtoUNTE 6a30BbIN Kackaz B napameTpe P27-10. Obpaluaitech K UHCTPyKLmy no AQUA nporpaMMMpoBaHuio Ans YCTaHOBOK
rpynnbl napameTpos 25.

MpuMep: AvarpamMMma 3NeKTPUYECKOro NMOAKIIUEHUS 1St BHELIHEro 060pyA0BaHNS HEO6X0AMMA NSt CUCTEM C YepeayHoLUMMCS NUTATEeNbHbIM HAaCcOCoM,
COCTOSILLMX M3 4X HAaCOCOB, UCMONb3YIOLWMX 6a30BbIi kackaa 1 MCO 101 kak pacluMpeHus pene.
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_,.
|
130BA876.10

~ 7 7 7
T DT T T 1 T 11 [

K3/ K3 |K5j K7j sz K17 K1 Ksj K7j K4j K17 K1 K3j K7j Kei K17 K1 K3i|K5E|K8E|

PucyHok 3.1: CxeMa ynpaBneHus Yyepeayiolmmcs nuTaTesbHbIM HacocoM (4 Hacoca).

130BA875.10

K1 K2 K3 K4 K5l K6 K7 K8

PucyHok 3.2: Cxema CeTU C YepeaytoLmMcs NUTaTeNbHbIM HacocoM (4 Hacoca).
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3.1.3 KoHdwurypauma HacocoB (PpUKCUPOBAHHOW CKOPOCTHU

B 3TOM KOHGMrypauuu OAWH MPUBOA YNPABISAET OAHWMM HACOCOM MEpEeMEHHOM CKOpPOCTM M A0 7 HACOCOB (PMKCMPOBAHHOM CKOpPOCTW. Hacock

(PMKCMPOBAHHOM CKOPOCTM MOAKITIOYAIOTCS M OTK/IIOYAOTCS MO Mepe HaA0BHOCTU HaMpsiMyio Yepes KOHTaKTopbl. OANH HACOC, MOAKITIOHYEHHDIN K MPUBOAY,
obecrneynBaeT niaBHOE PerynpoBaHne Mexzay CTyneHsIMU.

MoaknoyaeMble HanNpsIMyH0 HAacOChl NOAK/OYAOTCA U OTK/IKOYAKOTCA B 3aBUCMMOCTM OT O6paTHOVI CBA3U.

130BA592.11

Relay 1
Relay 2
Relay 10

400%
PucyHok 3.3: MNpumep

B rpynne napameTpoB 27-7* “lMogkntoueHns” ans 3Toi KoHdUrypauumm npeaycMoTpeHbl C/iefylolmMe BO3MOXKHOCTU Bbi6opa pene:
27-70 PENE 1 - [73] Hacoc 2 — k ceTn

27-71 PEJIE 2 - [74] Hacoc 3 — k ceTu
27-72 PEJIE 10 - [75] Hacoc 4 — k ceTun
27-73 PEJIE 11 - [0] CTraHaapTHOe pene
27-74 PEJE 12— [0] CraHaapTHOe pene
KoHdurypaums HacocoB (hMKCMPOBAHHOM CKOPOCTM MO3BOJISIET MPUMEHUTD PEHTabe N bHbIN CNocob yrpaBneHns HECKOMbKUMU ([0 6) Hacocamu. Bo3MOXHO

perynnMpoBaHue BbIXOAHOTO MapamMeTpa CUCTEMbI MyTeM YrpaB/ieHUsi KOMYECTBOM paboTaloWwMX HACOCOB, @ TakKe CKOPOCTbIO OAHOMO Hacoca

NepeMeHHOM CKOpPOCTU. 3TO, OAHAKO, YBE/IMUMBAET KOfiebaH!s AaBNEHUS BO BPEMS BK/IOHUEHMSI/BbIK/TIOYEHMUS M MOXET 6biTb MEHEE SKOHOMUYHBIM, YeM
KOHUIrypaLmm riaBHbIi/NOAYMHEHHbIN.
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3.1.4 KoHdwurypauusa rnaBHbliA-NOQYNHEHHbIN

B AaHHOW KOHGbWrypauuy Kaxkabli Hacoc ynpaensieTcsi npeobpasoBaTenieM 4yacToTbl. Bce Hacockl M npeobpasoBaTenyt 4acToTbl AOMKHbI ObiTb
OAMHAKOBOro pa3Mepa. PelleHusi 0 BKIIOYEHWUM W BbIKITIOYEHUM MPUHUMAIOTCS UCXOAs U3 CKOPOCTYW NpeobpasoBaTesniell YacToTbl. MoCTosHHOe AaBneHne
KOHTPO/MPYETCS! FMaBHbIM NMPUBOAOM, PaboTatoLLMM B 3aMKHYTOM KOHTYpe. C pacluMpeHHbIM yrpaB/ieH1eM CKOPOCTb BO BCeX paboTaloLmx Hacocax byaeT
O/AMHAKOBOW. BO3MOXHO yrnpaBieHue 10 LWeCTV HacocaMu OAHOBPEMEHHO (C YMyULLEHHbIM YNpaB/ieHWeM [0 BOCbMW Hacocamu).

B pexxuMe rnasHbIi/noaumHerHbii MCO 101 noaaepxwvBaeT Ao wectv HacocoB, MCO 102 - fo BocbMU. CMOTpUTE /IpuMeHeHme Ornepaymii r11aBHe/
nogumHeHHbIi 45 FC 200 (Tpwioxerne A) BNs RONOHUTENBHON MHGOpMaLMK.

Line supply

| R1[ R2| R10|

130BA595.11

PucyHok 3.4: Mpumep

B rpynne napameTpoB 27-7* “lMoaknioueHus” ans 3Toi KOHMUrypaumm npeaycMoTpeHbl criefytolme BO3MOXHOCTH BbiGopa pene:
27-70 PEJIE 1 - [1] MpwvBoa 2 pa3pelueH

27-71 PENE 2 - [2] NpuBoa 3 pa3pelueH
27-72 PEJE 10~ [3] MpuBoa 4 pa3speLueH
27-73 PEJIE 11 - [0] CraHpapTHOe pene
27-74 PEJIE 12— [0] CTaHpapTHOe pene

KoHbWrypaums rnaBHbIi - NOAYMHEHHBIN 06ecneunBaeT Hambosee NnaBHbIN NEPEXOA OT OAHOW CTYMEHM K CNEAYOLEN N MaKcuManbHyto 3hdEKTUBHOCTb
paboThbl. [ns 6ONbLINHCTBA YCTAHOBOK SHEpProcbepexeHne AenaeT 3Ty KOHbUrypaumio Hambonee peHTabenbHou.

CucTeMa aBTOMaTUUECKM cbanaHcMpyer paboumii UMK BCEX HAacOCOB B 3aBMCMMOCTW OT MPUOPUTETOB, YCTaHOB/EHHBIX MapaMeTpoM 27-16. Cuctema
rNaBHbINA/MOAYMHEHHBIN 06ECNeUUT onpeaeneHHbIN ypoBeHb Ay6nmpoBaHus. ECM y rnaBHOro npueoga 6yayT HEnonaaku, MofuvMHeHHbe npuBoabl
NPOAOKATb YNPABNSATL CUCTEMON.

[ina yBenuueHus creneHu Ay6nmMpoBaHUs MOXET BbiTb 106aBNeH BHELUHUIA UCTOYHMK NuTaHus 24 VDC MCB -107.

KpoMe TOro, OH yMeHbLIaeT W3HOC HAacocoB W asurateneit. Mo ymonuaHuio pene [0]. Pene, ynpasnseMoe napaMeTpamMu rpynrbl 5-4%, MOXeT 6biTb
ICNO/b30BAHO KaK pesie 0BLIero HasHaueHus.
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3.1.5 CMmewaHHas KOH(PUrypaumsa HacocoB

CMelLaHHasi KOHUrypaLWsi HACOCOB BKITIOYAET B Cebsl HACOChI MEPEMEHHOW CKOPOCTH, MOAK/IOUEHHBIE K MPUBOAAM, @ Takxke AOMOIHUATENbHbIE HACcOCh!
(PMKCMPOBAHHON CKOPOCTU. B 3TOM KOHMMrypaumn Bce HAcoCbl MepeMeHHON CKOPOCTM U MpUBOABI AOMKHbLI GbITb OAHOFO TUMOpasMepa. Hacocs!
(PMKCMPOBAHHON CKOPOCTU MOryT GbiTb Pa3HbIX TUMOPa3MepoB. Hacockl NMepeMeHHONM CKOPOCTU BKIIIOYAIOTCS M BbIK/OYAIOTCS MEPBbIMKA UCXOAs U3

CckopocTH npuBoga. Hacockl h1KCMPOBAHHOW CKOPOCTH BKJIKOUAIOTCS MOCAEAHUMMU U BbIKSOYAIOTCS MOCIEAHUMM B 3aBUCMMOCTM OT CUrHana obpaTHoM
CBS13U MO AABMEHMIO.

130BA593.11

Relay 2
Relay 10

—
L BT Reiay
N

200%
PucyHok 3.5: Mpumep

B rpynne napameTpoB 27-7* “lMogkntoueHns” ans 3Toi KoHdUrypaumm npeaycMoTpeHbl criefylolmMe BO3MOXKHOCTU Bbi6opa pene:
27-70 PENE 1 - [1] NpuBoa 2 pa3pelueH

27-71 PEJIE 2 - [74] Hacoc 3 — k ceTv
27-72 PENE 10 - [75] Hacoc 4 — k ceTn
27-73 PEJIE 11 - [0] CTraHaapTHOe pene

27-74 PEJE 12 - [0] CraHpapTHOe pene

3Ta KOHMMrypaums 06nagaeT HEKOTOPbIMU MPEUMYLLECTBAMMU KOHMMUIYpaLmMK "rnaBHbIiA/MOAYMHEHHBIA" C HEKOTOPOW 3KOHOMMEN HayasbHbIX 3aTpart,
NpUCyLLer KOHMUrypaLmm HacocoB (DUKCMPOBAHHOM CKOPOCTW. Hemnoxo, ecnv [AOMONHWUTENbHasi NMpOU3BOAMUTENBHOCTb HACOCOB (UKCUPOBAHHOW

CKOpOCTH TpebyeTcs peako.
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3.1.6 KoHdurypaumsa HacocoB pa3HbIX TUMOPa3MepoB

KoHUrypaumsi HacOCOB pasHbIX TUMOPA3MepOB MO3BOJISIET YNPAB/STh OrPaHUYEHHBIM YMCIIOM HACcOCOB (MKCMPOBAHHOW CKOPOCTH, MMEIOLWMX pasHble

TUMopa3Mepbl. JTa KoHbWrypauus obecneymBaeT HambOMbLIMIA AWANA30H BLIXOAHOTO MapaMeTpa CUCTEMbl C MOMOLLBIO HaWMEHbLUEro KoIMYecTsa
HacocoB.

130BA594.11

Relay 1
Relay 2
Relay 10

PucyHok 3.6: Mpumep

B rpynne napameTpoB 27-7* “lMoaknioueHus” ans 3Toi KOHMUrypaumm npeaycMoTpeHbl criefytoLme BO3MOXHOCTH BbliGopa pene:
27-70 PEJE 1 - [73] Hacoc 2 — k ceTu

27-71 PENE 2 - [74] Hacoc 3 — k ceTn

27-72 PEJIE 10 - [75] Hacoc 4 — k ceTn
27-73 PEJIE 11 - [0] CTraHpapTHOe pene
27-74 PEJIE 12 - [0] CraHpapTHOe pene

He Bce KOH(Mrypauum HacoCOB pasHbIX TUMOPa3MEPOB AOMYCTWUMbL. YTO6bl KOHdUrypauus 6bina AeiCTBYIOLWENM, OHa [O/KHA npeaycMaTpusaTh
BO3MOXHOCTb BK/TIOYEHMSI HAaCOCOB CTyrneHaMu no 100 % NpoM3BOAMTENBHOCTM HAacoca NepeMEHHOM CKOPOCTU, MOAKMOYEHHOIO K FIaBHOMY MpUBOAY.

370 TpebyeTcs AN TOro, YTOBbl HACOC NEPEMEHHON CKOPOCTW Bbi CNOCO6EH YNPaBNsSTh BbIXOAHBIM MApaMETPOM MeXAy CTYMeHsMU (UKCMPOBAHHOM
CKOPOCTU.

[onycTuMble KOHUrypauum

Bennunta 100 % onpeaensieTcst Kak MakCUMarbHbIi MOTOK, KOTOPbIV CO3AAETCS HACOCOM. MOAK/IOYEHHBIM K raBHOMY NpuBoAY. MpOM3BOANTENBHOCTM
HacocoB (PMKCUPOBAHHOW CKOPOCTU AOMKHBI BbITb KPaTHBIMU 3TOW BEUYMHE.

MepeMeHHasa CKOPOCTb DUKCUpoBaHHasA CKOPOCTb
100% 100% + 200%

100% 100% + 200% + 200%

100% 100% + 100% + 300%

100% 100% + 100% + 300% + 300%
100% 100% + 200% + 400%

100% + 100% 200%

100% + 100% 200% + 200%

(B0o3MOXHbI U Apyrve JonycTuMble KoHbUrypaumm).
Heponyctumbie koHdUrypaumm

HeponycTuMble KOH(UrypaLmmn Bce e paboTaloT, HO B HWUX BK/IIOYAKOTCS HE BCE HAcoChl. ITO AenaeTcs Asl TOro, YTobbl AOMYCTUTL OrpaHUYEHHYIo
paboTy, ec/iv KakoM-To HacoC B 3TOM KOHMUrypauumn He HemcrpaBeH Uau 3ab110K1poBaH.
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NMepeMeHHasn CKOpPOCTb DUKCMpPOBaHHasA CKOPOCTb

100% 200% (HeT perynupoBaHusi B AManasoHe mexay 100 n 200 %)
100% 100% + 300% (HeT perynmpoBaHus B AnanasoHe Mexay 200 n 300 %)
100%

100% + 200% + 600%

(HeT perynupoBaHusi B AManasoHe mexay 400 n 600 %)

3.1.7 CMmewaHHas KOH(pUrypaumsa HacoCcoB C YepeaoBaHUEM

B 3TON KOH(MIrypaumm MOXHO MepekmioyaTh NPUBOA MEXAY HAcocaMu, a Takke YrpasisTh AOMOSHUTENbHBIMU HAaCOCaMM (DUKCUPOBAHHOM CKOPOCTMU.

KackapaHbll KoHTponnep 6yaeT nbiTaTbCsl pABHOMEPHO pacnpeaenuTb paboune Yackl Mexay BCEMW HacoCaMu B COOTBETCTBUM C YCTaHOBKOWM MapaMmeTpa
"paBHOMEpHOe pacrpeaeneHve HapaboTku".

? g
° - N = g
> > > > 1)
& & & & 3
[} < [} o] el
o 14 14 o

PuicyHok 3.7: Mpumep 1

3TW ABa Hacoca MOryT 6bITb HACOCaMM SIMB60 NepeMEHHON, NMMB0 GUKCUPOBAHHOM CKOPOCTU C OAMHAKOBBLIM KO/IMYECTBOM Paboymx Yacos.

B rpynne napameTpoB 27-7* “MogkntoueHus” ans 3Toi koHbUrypauum npeaycMoTpeHbl c/iefyloliMe BO3MOXKHOCTU BbiGopa pene:
27-70 PENE 1 - [8] Hacoc 1 — k npusoay 1

27-71 PEJIE 2 - [16] Hacoc 2 — k npvsoay 1
27-72 PEJIE 10 - [72] Hacoc 1 — k ceTn
27-73 PENE 11 - [73] Hacoc 2 — k ceTn

27-74 PEJIE 12 - [0] CTanpapTHoOe pene
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KadCKaAHOro KOHTPOJUJ1EPA

PuicyHok 3.8: Mpumep 2

Relay 10
Relay 1
Relay 2
Relay 11
Relay 12

130BA601.11

Moka cucteMe TpebyeTcs 6osee OAHOTO HAcoca, MepBble [Ba Hacoca MOryT 6biTb HAacoCaMM SM60 MEpeMEHHOMN, B0 (UKCUPOBAHHONM CKOPOCTU C
O/IMHAKOBbIM KOJIMYECTBOM Paboymx YacoB y BCEX TPEX HACOCOB.

B rpynne napameTpoB 27-7* “lMoaknioueHus” ansa 3Toi KOHMUrypaumm npeaycMoTpeHbl criefytolme BO3MOXHOCTU BbiGopa pene:
27-70 PEJE 1 - [8] Hacoc 1 — k npusoay 1

27-71 PEJIE 2 - [16] Hacoc 2 — k npvsoay 1

27-72 PEJE 10 - [72] Hacoc 1 — k ceTun

27-73 PENE 11 - [73] Hacoc 2 — k ceTn

27-74 PEJIE 12 - [74] Hacoc 3 — k ceTun

Relay 1

Relay 2
Relay 10
Relay 11
Relay 12
130BA600.11

PucyHok 3.9: MNpumep 3

MepBble ABa Hacoca YepeayroTcs TakuM 06pa3oM, YTObbI Ha KaXaoro Npuxoannock 50 % pabounx yacos. Hacock! hrKCMpOBaHHOW CKOPOCTW BK/KOYAKOTCS
1 BbIK/IIOYAIOTCS MO Mepe HeobXoAMMOCTH, YTOBbI 06eCcneynTb UM OAMHAKOBYIO HapaboTky.

B rpynne napameTpoB 27-7* “lMoakntoueHus” ans 3Toi KOHUrypaumm npeaycMoTpeHbl criefytolme BO3MOXHOCTH BbiGopa pene:
27-70 PEJE 1 - [8] Hacoc 1 — k npusoay 1

18

27-71 PEJE 2 ~ [16] Hacoc 2 — k npusogy 1

27-72 PEJE 10 - [74] Hacoc 3 — k ceTun
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27-73 PEJE 11 - [75] Hacoc 4 — k ceTun

27-74 PEJE 12 - [76] Hacoc 5 — k ceTn

3.1.8 YcTpoiicTBa NNaBHOro nycka

[Onst niobbIX KOHUrypauuii ¢ Hacocamu (DMKCMPOBAHHON CKOPOCTW BMECTO KOHTaKTOPOB MOryT MCMOMb30BaTbCs YCTPOMCTBA MiaaBHOro nycka. Ecnm
BbIGpaHbl YCTPOICTBA MNABHOTO NycKa, WX creayeT npuMeHsTb ans BCEX HacocoB (uKcMpoBaHHO ckopocTv. COBMECTHOE WCMO/b30BaHUE YCTPOCTB
MNIAaBHOMO MycKa W KOHTAKTOPOB MPUBEAET K HEYCTOWYMBOCTY B YNPABIEHUN BbIXOAHBIM ABIEHUEM BO BPEMS! MPOLIECCOB BKIIIOYEHWS W BbIK/IOYEHMS.
Ipy UCMONb30BaHWM YCTPOWCTB MIABHOIO Mycka MPUXOAUTCS BBOAUTb 3aAEPXKKY MEXAy MOoAauYelt CurHana BKIIOUEHUs U onepaumei BKIOYeHUs. JTa

3a/1epxKa HeobxoanMa MoTOMY, YTO MPU HAMYMK YCTPOICTBA MIABHOMO MycKa [/ U3MEHEHWs CKOPOCTM Hacoca (UKCMPOBaHHOI CKOpOCTM TpebyeTcs
onpeaeneHHoe BpeMsi.
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4 KoHdurypmposaHue CUCTEMbI

4.1.1 BBegeHue

Bo3MoXXHO 6blCI'pO€ KOHCDVIrypVIDOBaHI/IE pacClMpeHHOro 1 yny4lweHHOro KaCkagHoro KOHTponnepa, WUCNoNb3ya MHOroOYUC/IEHHbIE MapaMeTpbl Mo
YMOJTHYaHUIO. OpHako HeobxoaMMO cHavana onucaTtb KOHCDVIpraLlVIlO npeo6pa3OBaTenel7| 4acCTOTbl M HACOCOB B CUCTEME, a TaKXe YyKasaTb Hy)KHbIl‘/’I
YPOBEHb YrnpaB/ieHUsA BbIXOAHbIMU XapPaKTEPUCTUKAMUN CUCTEMbI.

4.1.2 Hacrpoiika napaMeTpoB kackaga

[ina onpeaeneHns KOH@Urypaumy annapaTHbIX CPeACTB YCTaHOBKM MUCMOMb3YOTCS napaMeTpbl rpynn 27-1* “KoHdurypaumsa” n 27-7* “MoakntoyeHns”.
HayHuTe koHdUryprpoBaHue KackaHOro KOHTposnnepa ¢ Bblbopa 3HaueHwui napameTpos B rpynne 27-1* “KoHdwurypaums”.

Mapametp N2 OnucaHue

27-10 [Ins pa3speLleHnst U 3anpeLueHnst pacluMpeHHOro KackagHoro KOHTposiiepa MOXET UCMO/b30BaThCs KackaZHblii KOHTposnep.
O6bIYHO ANs KacKaZHOro KOHTPOJiepa BbIbUpaeTcst BapUaHT CMELLAHHOMO NOAKM0YEHUS HAcocoB . Mpu Mcnonb3oBaHUM No
OZIHOMY MPUBOAY Ha KaXkAbl HAacOC MOXET BbITb BblbpaHa KOHMUIypaLums rMaBHbIi/NOAYMHEHHBIV, YTO YMEHbLUAET
KOIMYECTBO MapaMeTpoB, HEO6XOAMMbBIX NS HACTPOWKM CUCTEMBI.

27-11 Konuuyectso npvBoaoB
27-12 KonunyectBo HacOCOB — MO YMOJSTYAHWUIO PABHO KONMYECTBY MPUBOAOB.
27-14 Mpoun3BOAUTENBHOCTb KaXKAOro Hacoca (MHAEKCMPYEMbI NapaMeTp) — e/ BCe HAacOChl OAHOMO TUMopa3Mepa, TO A0/MKHbI

1CNOMb30BaTLCS 3HAYEHNS MO YMOMYaHWIO. [insl perynMpoBKuy: cHavana BbibepuTte Hacoc, 3aTeM LenkHuTte OK u
OTperynupyiTe nNpon3BoAUTENbHOCTb.

27-16 PaBHOMepHOe pacnpefeneHe HapaboTKu Ans KaXaoro Hacoca (MHAEKCUMpYeMbI NapaMeTp)— ec/iu cucTeMa Ao/kHa
paBHOMEPHO pacrnpesensTs pabouune Yackl MeXxay HacocaMmu, UCMOoNb3yHTe 3HAYEHUs MO YMOYAHMIO.

27-17 [MyckoBblE YCTPOICTBA ABUraTeneil — BCe HacoChl PUKCMPOBAHHON CKOPOCTU AOMKHbI BbiTb OAWHAKOBbLIMM.

27-18 BpeMs BpalleHWs BXONOCTYIO Assl HEUCMOSb3YEeMbIX HACOCOB — 3aBUCUT OT TUMOpa3Mepa HacoCoB.

[anee pomkHbl 6biTb ONpeaeneHbl pene, UCMOsb3yeMble A BKJOYEHUS M BbIK/JHOYEeHUs HacocoB. Mpynna napameTpoB 27-7*
“MoaknioueHunsa” coaepxmT nepeveHb BCeX UMEKLMUXCA pene:
. [INsi KaXkAoro MoAYMHEHHOrO MPUBOAA B CUCTEME HEOBXOAMMO MMETb OZHO pene, NpeaHasHauYeHHOe A1 pa3peLleHus/3anpeLLenns Npusoaa
npy HEO6XOANMMOCTH.

. [n§a kaxxgoro Hacoca ¢)VIKCVI|:)OBaHH017I CKOPOCTU OOJIKHO 6bITb 0OAHO pene, npegHasHa4vyeHHOoe ANd yrnpaBieHUsa KOHTaKTOPOM WU pa3peLleHns
ycrpoi/'lchy NJaBHOro nycka BKJIO4ATh/BbIK/IIOYATH HACcOC.

. Ecnv HeobxoarMo UMEeTb OAWMH NPUBOZ, NEPEKoYaeMbIii MeXAy ABYMs HAcOCaMu, TO HEOBX0AMMO Ha3HaUYMTb OMONHUTESNBbHbIE Pene, KOTopble
6ynyT obecneunBaTb 3Ty BO3MOXHOCTb.

Tio6ble Heucrnonb3yemble pene 6yayT AOCTYMHbI ANs BbIMOAHEHUS APyruxX (yHKLMIA C MOMOLLLIO MPynMbl MapaMeTpoB 5-4* pene.

4.1.3 [JjononHutenbHoe KOH(PUrypmpoBaH1e 4Ji1 HECKOJIbKUX NPUBOAOB

Ecnv B KackagHOM KOHTPO//epe Ucnonb3yeTcst 6onee 0OAHOMO NPUBOAA, HEO6X0AMMO, YTOGbI rMaBHbIA NPUBOA COOBLLAN NOAYMHEHHBIN NpUBOAaM , C
KaKOWN YacTOTOW UM HY>KHO paboTaTb. ITO OCYLLECTBSETCS C MOMOLLbBIO LIMGPPOBOro CUrHana, NoAaBaeMoro Mexay npeobpasoBaTesisiMy YacToThbl.

[ins BbIBOA@ TpebyeMol YacToTbl Ha BCex Npeobpa3oBaTensix YacToTbl MNaBHbIA MPUBOA AO/MKEH MCMOMb30BaTh LMMPOBYIO BbIXOAHYIO NUHMIO. Bce
npeobpasoBaTenn YacToTbl Bcerga paboTatoT Ha OAHOM U TOM e ckopocTu. MapameTp 5-01 ycrtaHoBneH Ha [Output] ([Bbixoa]), napametp 5-30 - Ha
[Pulse output] ([MMnynbcHbIN BbIXoA]) U NapameTp 5-60 - Ha [Cascade ref.] ([3apaHHbIN kackaa]).

Kakablii U3 MOAYMHEHHBIX MPUBOAOB AO/MKEH BbiTh 3aTEM YCTAHOB/EH Ha PaboTy B PAa30MKHYTOM KOHTYPE M AO/MKEH WMCMOMb30BaTh LMGPOBOI BXOA B
KayecTBe 3afjaHusi UX CKOPOCTU. ITO MOXHO OCYLUECTBUTb YCTaHOBKOM napameTpa 1-00 Pexxvm KOH(MrypupoBaHus Ha 3HauveHwe [0] PasoMKHyTbIN
KOHTYp, a napameTp 3-15 — Ha 3HaueHwue [7] Lindposoit Bxoa 29 v napameTp 5-13 Ha 3HaueHue [32] MnynbCHbIV BXOA.
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MapameTpbl 3-41 Bpems pa3roHa v 3-42 BpeMms 3aMeanieHns A0MKHbI ObiTb YCTaHOB/EHbI OAMHAKOBO W ANs INAaBHOMO NPUBOAA, U AJ1st BCEX MOAYMHEHHbIX
NpVBOAOB B CUCTEME.

3TU NPOMEXYTKM BPEMEHN AOMKHbI BbITb YCTaHOBIEHbI AOCTAaTOYHO KOPOTKUMM, YTOBbI PID KOHTPOSIEp MOr COXPaHsiTb KOHTPOSb Haf CUCTEMOVA.

DO DI
Pin 27 Pin 29

130BA608.10

4.1.4 YnpaBneHue C 3aMKHYTbIM KOHTYPOM

[MaBHbIN NPUBOA SIBNSIETCS NEPBUYHBIM KOHTPOJIIEPOM AJ1s1 CUCTEMbl. OH KOHTPONMPYET BbIXOAHOE aBNeHue, perynupyeT ckopocTb npeobpasoBaTeneii
YacTOTbl M pellaeT Korga [o6aBsTb WM yaansTb CTyNeHW. [N1s BbINOSHEHUs! 3TOW (YHKUMM MaBHbIi NMPUBOA AO/KEH BbiTb HACTPOEH Ha PEXUM
3aMKHYTOrO KOHTYpa C JaT4MKOM CUrHarna obpaTHOMN CBSA3W , NMOAKTIOYEHHBIM K aHasIorOBOMY BXOZY 3TOro MpuBOAa.

MWA-perynsTop rnaBHOrO MpuBOAA AO/MKEH 6bITb HACTPOEH B COOTBETCTBMM C TpeboBaHMSMM AaHHOTO arperaTa. HacTpoiika napametpos MWA-
perynstopa onucaHa B PykoBOACTBE 110 rporpammypoBarmio rpusoga VLT AQUA, v B HAacTOsILLEM PYKOBOACTBE He paccMaTpuBaeTcsi. Takoke cMOTpUTe
npuMedaHue Onepauny CUCTEMbI FIaBHbIN/MOAYMHEHHDIN, BKIIOYEHHOE B JAHHOE PYKOBOACTBO.

4.1.5 BknrouyeHue / Bbik/lloueHMEe HAacOCOB NMepeMeHHOW CKOPOCTM OCHOBAaHO Ha CKOPOCTHU
npusoga

B KOHqJVIpraLl,VIﬂX rNABHbIN-NOAYNHEHHbIV U Kombmrypau,mx CMellaHHbIX HaCcoCoB HacoCbl nepeMeHHoﬁ CKOPOCTU BKNTIOYAKOTCA U BbIK/IKOYAOTCA ncxoas
13 CKOPOCTU NpUBOAOB.

BKJltoYeHMEe MPOMUCXOAMT, KOrAa CKOPOCTb MPUBOAOB AOCTUIAET 3HaYeHUsl, YCTaHOBMIEHHOro B NapameTpe 27-31 (27-32) CKopoCTb BKIKOUEHNS CTYMNEHM.
Ha 3Toii CKOpOCTM AaBfieHWe CUCTEMbI elle MOAAEPXKMBAETCS, HO HAcOChl HAaYMHAIOT paboTaTb 3a MpeaenamMu ToYek MakCUMasbHOW 3hdheKTUBHOCTY.
Br/ltoYeHMe OMONHATENBHOTO HACOCa MOHWKAET CKOPOCTb BCEX paboTaloLwmx HAcoCoB M obecrneunsaeT Gonee sHeprocbeperaroLLyto paboTy.

BbIk/IlO4EeHNE MPOUCXOAMT, KOTrAa CKOPOCTb MPUBOAOB MAAAET HWDKE 3HAYEHWs!, YCTaHOBIEHHOro B napameTpe 27-33 (27-34) CkopoCTb BbIK/TIOYEHNS
CTyneHn. Ha 3Tol CKOpOCTW AaBEHUE CUCTEMBI elle NOAAEPXKMBAETCS, HO HAaCOChl HAUMHAIOT paboTaTb HUXKE TOYEK MaKCUManbHON 3dEKTUBHOCTY.
BbikntoyeHne Hacoca BbI30BET YBENMYEHWE CKOPOCTU NpMBOAOB A0 6onee 3Heprocbeperatolero AnanasoHa.

MapameTpbl 27-31 (27-32) CkopoCTb BKSIKOUEHMS CTYMNeHUN u 27-33 (27-34) CKOpOCTb BbIKIOYEHNS CTYNEHW 3aBUCAT OT 060pyA0BaHUs. T NapaMeTpbl
ABNSIOTCS MHAEKCUPYEMBIMU NapaMeTpaMu € OAHUM HaboPOM AaHHbIX N1t KaXXAON HAaCOCHOW CTyMNeHu.
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CKOPOCTb BKJIOYEHUSI U BbIK/IIOYEHUST MOXKET BbITb HACTPOEHa B MpoLecce aBTOMaTU3aLMu UM BbiCTaBreHa BPyYHylo. ECiv aBToHacTpolika BKIOYeHa
cuUcTeMa HayHeT paboTy, UCMONb3ys HACTPOWKKM MO YMONYaHUIO UK Npea HAaCTPOWKKM, CAeNaHHbIe NOb30BaTeNeM B NapameTpe P27-31 (27-32) n 27-33
(27-34), npexae YeM BKIHOUUTb aBTOHACTPOWKY.

3afjaya CoCTOUT B TOM, YTOGbI HATU CKOPOCTM BK/IIOYEHWS U BbIK/IIOYEHUS MPU KOTOPbIX CUCTEMA Hamboree sHeproaddekTBHa. CMOTPUTE PUCYHOK
HUXe.

P tot 2
g
2
H 8
A ! .
,/ll
\ o 1<«—B
x"’ /
[l e
H -
" ’/
N
1
1
1
1
T t
1 Pump 1 2 Pumps
running running

PucyHok 4.1: BknoyeHue:

A: HenpaBuibHO OTperynnpoBaHHas CKOPOCTb BKITIOYEHNUS.
B: MpaBnnbHO OTperynnpoBaHHas CKOPOCTb BKITIOYEHWS.
C: CKOpOCTb BK/OUEHUs Hacoca 2

Korpaa cuctema BBefieHa B AEMCTBUE, OHA KOHTPOMMPYET TEKYLUMIA PacxXof SHEPTUW U MPOU3BOAWUT TOUHYIO HAaCTPOMKY KaXAbli pa3, Koraa NpoucxoauT
BK/IIOUEHME WM BbIKITIOYEHME.

3TO CBOMCTBO CO BpeMeHeM obecrneunt Hanbonee aHeproahdekTBHYIO paboTy, NpUHMMas BO BHUMAHME U3HOC HACOCHOM CUCTEMbI.

Ha Bebcaiite komMnaHum Danfoss MOXHO 6ecrnnaTHO 3arpysuTb MporpaMMHoe obecnedeHne MUSEC (Multiple Unit Staging Efficiency Calculator =
Kanbkynstop a(pheKTMBHOCTM KaCkaaHOrO BKIOUEHUSI HECKombkux 651okoB). MporpaMma MUSEC BBOAWUT AaHHble B HAcockl U cucTeMy, obecneunBast
onNTUMasbHbIE HACTPOVMKM ANst NapaMeTpoB "CKOPOCTb BK/OYEHNS CTyreHn" 1 "CKOPOCTb BbIK/OYEHNS CTyneHn".

4.1.6 BknroyeHue / BbiksiloueHUe HacocoB (hMKCMPOBAHHONM CKOPOCTU OCHOBAHO Ha CUrHane
o6paTHoii CBSAI3U NO [aBJ/IEHUIO

Hacocbl ¢)VIKCVIpOBaHHOl7I CKOPOCTU BKNKOYAKOTCA noa [eCTBUEM NafeHUs AaBMeHWs B cucTeMe. W BbIKIOYALOTCS NOA AEWCTBUEM MOBLILIEHUS AAB/IEHMS

B CUCTEME.

MockonbKy HexenaTenbHo, YToBbl HAaCOChl BK/KOYANUCh M BbIKNOYanMCh 6bICTPO, HEOBX0AMMO onpeAenuTb AONYCTUMbIN AvanasoH AaBNeHUs CUCTEMbI
BMeCTe C NepuosOM BPEMEHM, B TEUEHWE KOTOPOro fJaBNieHVe MOXET HAaXOAUTLCS 3a NpeaenaMm 3Toro AvanasoHa, npexae Yem NpovsoiaeT BKIKOYeHNe
WK BbIK/IOYEHUE. YKa3aHHble 3HaYeHWsi YCTaHaBNMBAKOTCS C MOMOLUbIO MapaMeTpoB 27-20 “HopMmanbHblii paboumnii avanasoHn”, 27-23 “3apepxka
BK/IOUEHNS” 1 27-24 “3apepxKa BbIK/IloUeHns".

ot napaMeTpbl 3aBUCAT OT 060pyﬂOBaHMﬂ W AO/MKHbI YCTaHaB/IMBATbCA B COOTBETCTBUM C TpeGOBaHMﬂMM CUCTEMBbI.

ABTOMaTUYECKUI nopor BK/1Il0O4YeHUus / BbIKIIIOYEHHUSA
CkopocCTb HacocoB nepeMeHHoﬁ CKOPOCTW B MOMEHT BKJIIOYEHUSI WM BBIK/IIOYEHUS OMNpeaensieTcs MOporoM BK/IKOYEHUS WU BbIKIIOYEHWUS. DTU
YCTAaHOBOYHbIE NapaMeTpbl y,Cl06HbI ans obecneyeHnss MUHUManbHOMo npeBbIEHUA UK NpoBana AaBNeHNsA NMpu BKIIKOYEHUU UITU BbIKNKOYEHUN.

B cpaBHeHUM C 6a30BbIM KackaAoM BCTPOEHHbIM B MPUBOA, 3TV YCTaHOBOYHbIE NMapaMeTpbl MOryT 6biTb aBTOHACTPOEHbI B OMUMSAX PacCLUMPEHHOrO U
ynydleHHoro kackagos MCO101 n MCO102.
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ECnn OHM BK/tOYEHbI aBTOHACTPOIKa NMopora BKIOYEHUS! U BbIKtOYeHUs! ByAeT OTCNeXuBaTh CUrHasbl 06paTHOW CBSI3W B MOMEHT BK/IOYEHWS| UM
BbIK/IOYEHNS| U MPOU3BOAUTL TOUHYIO HACTPOWKY YCTaHOBOYHbIX MapaMeTpoB KaXAblii pa3 KOrAa NPOUCXOAWT BKIOYEHUE Afsi TOro YTOObl COXpaHUTbL
CUCTEMY ONTVUMasbHOW ANMTENbHOE BPEMs], MPVUHKUMasi BO BHYMaHWE U3HOC HAacOCOB.

OnucaHNsi HOBbIX MapaMeTpoB:

Homep OTobpaxaemoe ums [nanaszoH Mo ymonuanwuio
27-30 ABTOHACTP. CKOPOCTEN Kackaamp. {Disabled [0], Enabled [1]} BkntoyeH [1]
27-40 ABTOHACTP. YCTaBOK KackaAWpoB. {Disabled [0], Enabled [1]} BksitoueH [1]
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5 OcobeHHOCTM Kackaa

HTpPpOJ1JZiepa

5.1.1 BBegeHue

lMocne Toro kak KOHMUIyprpoBaHUe KackagHOro KOHTPOJIIepa 3aBepLUEHO, KOHTPOJIIEP MOXHO pa3peLLaTh UM 3anpeLLaTh C NOMOLLbIO NapameTpa 27-10
“KackagHbli KOHTponnep”. YTobbl 3amMyCTUTb KackaAHblii KOHTPOsIep, HEO6XOAMMO 3anyCTUTb FaBHbI NPUBOZ Kak O6bIYHbIA MPUBOA Yepe3 MaHenb
MECTHOTO YMNpaBfieHWst UK C MOMOLUb0 CBSi3W no wwuHe fieldbus. 3aTeM KoHTponnep 6yAeT MbiTaTbCsl perynMpoBaTh AaBfiEHWE B CUCTEME MyTem
M3MeHeHus1 ckopocTu FC unv nyTeM BKITOUYEHUS W BbIK/IIOYEHUs HACOCOB MO Mepe HEOBXOANMOCTH.

KackagHblli KOHTponnep npeaycMaTpuBaeT fBe dyHKUMM ocTaHoBa. OpAHa (yHKUMS OCTaHaBnMBaeT cucTeMy 6bicTpo. BTopas npovssoauT
nocneaoBaTenbHOE BbIK/IOUYEHWE HAacocoB, obecneunBas perynmpyeMblii OCTaHOB C yyeToM Aasnenus. Ecnm npusog VLT AQUA o6opyaoBaH cucteMoin
6e30nacHoii 0CTaHOBKM, TO kiieMMa 37 6yAeT BbIK/oYaTb BCE pene U OCTaHaBIMBaTh r1aBHbI NPUBOA BbiberoM. Ecnv ans oaHoro s uudpoBbIX BXOZA0B
BblbpaHa ¢yHkums [8] “Myck” n cOOTBETCTBYOLWAs KNEMMa MCMONb3yeTcs AJis NMycka U OCTaHOBa NMPUBOAA, YCTAHOBKA 3TOW KneMMbl Ha 0 B BbIK/IIOUMT
BCe pene 1 0CTaHOBMT NpuBOA BbliberoM. HaxaTve kHonku OFF (Bbikn.) Ha LCP Bbi30BeT nocneaoBaTeNibHoe BblkoUeHne Bcex paboTatowmx HacocoB.

5.2.1 CocTosiHMe Hacoca v ynpasJieHue UM

I'pynna napameTpoB 27-0* onpeaensieT yaobHoe MecTo Ansi IPOBEPKM COCTOSIHUS KackaZHOro KOHTPOJiepa U ynpaBieHnst oTAeNbHbIMKW HacocamMu. 3Ta
rpynna napaMeTpoB MO3BOMSET BbIGUPaTh ONpeAeeHHbIi HAacoC AJ1si MPOBEPKU €ro TeKYLLEro CoCTOsIHWS, Tekyluel HapaboTku 1 oblueii HapaboTku. C
TOrO e CaMoro MecTa MOXHO BPYYHYIO YNpaBNsTb OTAENbHbIMU HAacOCaMU [/ MPOBEAEHUS TEXHUHECKOrO 06CNYXMBAHUS.

I'pynna napaMeTpoB OpraHu3oBaHa cnegyowmum o6pasom:

Hacoc 1 Hacoc 2 Hacoc 3 Hacoc ...
27-01 CoctosiHue K npusoay [oTOBHOCTB OcbnaiiH-Bbikn
27-02 YnpasneHnve He ncnonb3yetcs He ncnonb3syetcs He ucnone3yetcs
27-03 Tekywwas HapaboTka 650 667 400
27-04 HapaboTka 52673 29345 30102

MepeianTe Ha NaHenn MECTHOro ynpaBneHus K rpynne 27-0%.
C NOMOLLbIO KHOMOK CO CTpenkamu "BnpaBo” v "BneBo" Ha naHenu ynpaeneHusi Boibepute Hacoc.
C nomoLLbio KHOMOK co cTpenkamu "BBepX" 1 "BHK3" Ha NaHenn ynpasneHus BbibepuTe napameTp.

5.2.2 PyuHoe ynpasJjieHue HacoCcoM

PaclumpeHHbIi KackaaHblii KOHTpOEp 0becrneunBaeT MosHOE YrpaBieHNe KaXKabIM HACOCOM B cucTeMe. C NMoMOLLbIo NapameTpa 27-02 MOXHO ynpaBnsTh
Hacocamu Mo OTAENbHOCTW Yepe3 BblbpaHHble pesnie, CBSi3aHHble C KOHKPETHbIMKM HacocaMu. Hacoc MOXHO BKOYATb WM BbIKIOYATb M MOMUMO
pacLMpeHHOro KackagHOro KOHTPOJIEPa, a Takke MOXHO NMPUHYAUTENBHO OCYLLECTBNIATL YepeaoBaHue BeAyLLero Hacoca.

3TOT NapaMeTp OT/IMYAETCA OT APYrvX 3HaYalUMxX NapaMeTpoB TeM, YTO Bbl60p 0OAHOro 13 ykKasaHHbIX 3HAYEHWM BbI3bIBAET coBepLleHune neﬁcnama, nocne
4ero napaMeTp BO3BpaLLaeTca K CBOEMY COCTOAHUIO MO YMOYaHUIO.

Bbi60p NponsBoAMTCA cneayrowmnm o6pazom:
. He MCronb3yeTcs — Mo yMOoN4aHuio.

. Online (onepaTuBHbIN PeXWM) — AeNaeT HacoC AOCTYMHbIM AJ1s1 PACLUMPEHHOMO KackaHOro KOHTponiepa.

. Alternate On (YepefoBaHWe BK/IIOYEHO) — 3aCTaBNISIET BbIGPAHHbINA HACOC CTAHOBUTBCS BEAYLUMM HACOCOM.

. Offline -BbIk/1 (aBTOHOMHBIV PEXWUM BbIKIIOYEH) — BbIK/IIOYAET HAaCOC U AenaeT ero HefOCTYMHbIM AN1S KackaAupOoBaHWS.
. Offline -Bkn (aBTOHOMHBII PeXWM BKIIOUEH) — BK/IIOYAET HACcOC U ieNaeT ero HeAOCTYMHbIM ANst KackaZAMpOBaHMSL.

. Offline - Spin (aBTOHOMHOE BpaLleH1e BXOIOCTYI0) — 3aMyCcKaeT BpalleHne Hacoca BXONOCTYHO.

Ecnu BbibpaH kakoi-nnbo uz pexxumos “Offline”, Hacoc 6onblue He 6yaeT AOCTYNEH ANS KackagHOro KOHTPOsiepa A0 TeX nop, noka He 6yaeT BbibpaH
pexum “Online”.
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Ecnu Hacoc c noMouwpbio napameTpa 27-02 nepeBefeH B aBTOHOMHbIN PEeXWUM, KacKafAHblii KoOHTposnnep 6yaer nbiTaTbeca
KOMIMeHCUpoBaTb AieiCTBUE HEJOCTYNHOro Hacoca.
. Ecnn BbibpaH pexkum “Offline -Bbikn” ans Hacoca, KOTopbii paboTaeT, 6yaeT BKIKYEH APYrol Hacoc, YTobbl CKOMMEHCUMPOBATL CHUXKEHWE
NpOU3BOANTENBHOCTY.

. Ecnn BbibpaH pexwum “Offline -Bkn” ans Hacoca, KOTOpbIi B HacTosilee BpeMsi BbIK/OYeH, GyAeT BbIK/OYEH APYrol Hacoc, 4Tobbl

CKOMMNEHCMpOoBaTb yBen4eHne Nnpon3BoaAnTENbHOCTHU.

5.2.3 PaBHOMepHOe pacnpepgesieHne HapaboTku

PacluMpeHHBIN KackaaHbli KOHTposIep cnocobeH paBHOMEPHO pacnpeaesisaTh HapaboTKy MeXAy AOCTYMHbIMW Hacocamu. NMPUOPUTET NpU PaBHOMEPHOM
pacnpegeneHnn Ans Kaxaoro Hacoca B CUCTEMeE OMpeaensieTcs napamMeTpom 27-16.

MNMpeaycMOTpeHO TPU YPOBHS NpuopMTeTa:
. Mp1opuTET paBHOMEPHOrO pacnpeaeneHuns 1
. Mp1OpUTET paBHOMEPHOIO pacrnpeaeneHus 2
. 3anacHol Hacoc

KackaaHblii KOHTponnep BblGMpaeT HAcoC, KOTOPbIV JOMKEH BKIYATLCS UCXOAS M3 MaKCUMarbHOM MPOM3BOAUTENBHOCTY Hacoca (27-14), Tekyluen
HapaboTku (27-03) » napameTpa paBHOMEPHOro pacrnpeaeneHns HapaboTtku (27-16).

Mpyn BbIGOpE BK/KOYAEMOrO Hacoca KacKaAHbli KOHTPOMNEp CHayana MbiTaeTcs paBHOMEPHO pacrnpeaenuTb Tekylme paboune yacbl Mexay BCeMu
Hacocamu ¢ “Tp1MopuTETOM paBHOMEPHOro pacrnpeaenenus 1” B napameTpe 27-16.

Ecnu Bce Hacockl nepBoro npuopuTeta paboTatoT, KOHTponnep 6yaeT MbiTaTbCsl paBHOMEPHO pacrnpefenutb HapaboTKy C MOMOLLbIO BbiGpaHHOMO
“MpuoputeTa paBHOMEPHOro pacrnpeseneHms 2”.

Ecnu Bce Hacockl 1 1 2 npuopuTeTa paboTatoT, KOHTposep byaeT nbiTaTbCst BbibpaTh HAacoc NyTeM Bbibopa “3anacHoro Hacoca”.

Bo BpeMst BbIK/IOYEHUSt TPOUCXOAMT 06paTHBIN npoLiecc. CHavana BbIKOYAK0TCS 3anacHble HacoChl, 3aTEM HacoChl MPUOpUTETA 2 W MOCNE 3TOMO — HACOCHI
npuopuTeTa 1. Ha KaXaoM ypoBHe NpuopuTeTa NEPBLIM OTKIKOUAETCS HACOC C HaMBOobLIEN TekyLeid HapaboTKOM.

VICKMIOYEHNEM SIBNISIETCS MOCNEA0BATENBHOCTb OTK/IIOUEHUS], MPOUCXOASALLAS B CMELLAHHbIX KOHMUIypaumsx HacoCoB, COAepXalumx GoMblie OAHOro
npuBoaa. Bce Hacockl MepeMeHHON CKOPOCTU BK/IHOYAOTCS A0 BK/HOUEHMSI HACOCOB (PUKCMPOBAHHOM CKOPOCTH.

Hacocbl nepeMeHHOI CKOpPOCTY BbIK/IOHAIOTCS Takoke /10 BbIK/IIOUEHMS1 HACOCOB (hMKCUPOBAHHOW ckopocTu. [ns cbpoca Tekylueld HapaboTku y Bcex
HacoCOB M Mepe3anycka npolecca paBHOMEPHOro pacrnpeaeneHus HapaboTkn Mcnonb3yeTcs napameTp 27-19. 3TOT napaMeTp He BAusieT Ha o6Luyio
HapaboTky (27-04) kazaoro Hacoca. [l paBHOMEpHOro pacrpeaeneHns HapaboTku obLiasi HapaboTka He UCMOoNb3YeTCs.

5.2.4 BpauweHue Hacoca BXOJIOCTYIO B C/ly4ae HEMCNoJib3yeMbiX HaCOCOB

B HEKOTOpPbIX YyCTaHOBKAX HE BCE HACOChl HeobxoanMbl Mnn pa60Ta+0T perynspHo. Korga 3To npoucxoamT, paCLIJVIpeHHbIl‘/’I KackaaHbIN KOHTpOIEp CHa4vana
MNbITa€TCA PaBHOMEPHO pacnpeaennTb pa60LW|e yacbl Mexzay Hacocamu NyTeM 4epefoBaHus, Koraa 3TO BO3MOXHO. Ecnn, oaHako, He ypaetcs
MCNoNb30BaTh HACOC B TeYeHue 72 4acos, As Hacoca 3anyCKaeTCsa pexuM BpallleHNa HacoCa BXONOCTYIO.

OTa dyHKUMS NO3BONSET Y6eanuTbCs, YTO He OAHOMY HACcOCy He pa3peLLaeTCsl HAXOAUTLCS B XOSIOCTOM PeXUME B TeYeHWe ANIMTENbHOro BpeMeHu. Bpems
BpaLLeH1st BXOSIOCTYIO MOXET BbITb YCTaHOB/EHO C MOMOLLbIO NapameTpa 27-18. BpeMsi BpaLLieHWs BXOIOCTYO A0MKHO 6bITb JOCTaTOYHO 60M1bLWNM, HTOEbI
HacoC oCTaBasncsi B XopolweM paboyeM COCTOSIHUM, HO [OCTaTOYHO KOPOTKMM, YTOBbl He Bbi3BaTb MPEBbLILEHWS AABMEHWSt B cUCTEMe. YCTaHOBKa
napameTpa 27-18 paBHbIM Hy/IO 3anpeLlaeT 3Ty QyHKUMIO.

PaCUJVIpeHHbIl‘/'I KackaaHbIN KOHTpOJ/JIEp HE KOMMEHCUPYET LAOMOSIHUTENIbHOE [AaBfieHue, cOo34aBaeMOe BO BpeMsA BpalleHUA HaCoCa BXOJIOCTYHO.
PekomeHayeTcs, 4TO6bI BpeMA BpaLleHNA BXOJTOCTYHO 6b1710 KaK MOXXHO MeHbLLE, YTO6bI He A0NyCTUTb NOBPEXAEHUA, BbI3BAHHOIO Ype3MEPHOro AaBfieHnA

Ha BbIXoA4e.
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5.2.5 O6was HapaboTka

B uensix obecrieueHnsi CBOEBPEMEHHOrO TEXHUYECKOTrO OBCIYXMBAHWSI Y PacLUMPEHHOTO KackaAHOro KOHTposnepa npesycMoTpeHa (yHKUMs,

rioMoraioLyasi OTCNeXvBaTb 06LLyl0 HapaboTKy KaXAOro Hacoca, KOTOPbIM OH YMNpaBsieT.

O6Las HapaboTka Hacoca, napaMeTp 24-04, BbIBOAUT Ha AWCT/EN obLiee YMCIO YacoB paboThl KaXAaoro Hacoca. ITOT napaMeTp 06HOB/SETCS BO BPeEMSI

paboTbl HAaCOCa U COXPAHSAETCS B SHEPrOHE3ABMCUMON MaMsITM OAVH pa3s B TEYEHWE KaXaoro Yaca.

STOT NapamMeTp MOXHO TakXe YCTaHOBUTb Ha €ro NepBoHayvanbHOE 3HaYeHue, 4TOBbI OH NMOKa3blBan YMCIO YacoB paﬁOTbI Hacoca Ao Toro, kak oH 6bin

pobasneH B CUcTemy.

3HayeHus Hapa60TKM MOryT CyMMUPOBATbCA B KaCKaZlHOM KOHTPOJIEPE TONIbKO B TOM C/ly4ae, €C/iM OH pa3peLlleH N ynpaBnsaeT HaCoCOoM.

5.2.6 YepepoBaHue BeayLiero Hacoca
B KOHUrypaumm ¢ HECKONbKMMM NPUBOAAMM BEAYLLUMIA HAcOC OnpeaenseTcs Kak nocneaHunin paboTatowmii HacoC NePeMEHHON CKOPOCTY.

B KOHGMrypaLmm ToNbKO C OHUM NPUBOAOM BeAyLUMI  HAcOC OMpeaenseTcst Kak Hacoc, NOAKIOUYEHHBIN K MPUBOAY. Yepe3 KOHTAKTOpbI, yrpaBsieMble
pene rnaBHOro NpWBOAA, K MPUBOAY MOXET 6biTb NOAKIIOYEHO 6onee 0AHOro Hacoca.

MyTeM 0BbIYHOTO BKIIOYEHMS U BbIK/IOYEHUS] KaCKaAHblii KOHTponnep ByaeT YepenoBaTh BeAyLmii HacoC, YTobbl paBHOMEPHO pacnpenenuTb paboune
yacsl. OH Takxe OCYLLECTBNSET YepeaoBaHWe BeayLLEero Hacoca npu Mycke CUCTEMbI U NPU NEPEXOLE €€ B PEXUM OXKMAAHMS.

Ecnu, oaHako, NoTpebHOCTM CUCTEMbI OCTAOTCS HUXE MaKCUMMarbHOW MPOM3BOAMTENBHOCTU BefyLEero Hacoca B TeYeHWE ASIUTENBHOro BpeMeHn 6e3
nepexoaa B PexuM OXWAaHWS, YepeaoBaHUs Hacoca He npoucxoauT. Ecnm 3To uenecoobpasHo, TO MOXHO Bbi3BaTb MPUHYAWUTENbHOE YepeaoBaHue
BeAyLLero Hacoca C NMoMOLLbIO NapaMeTpa UHTepBaa BpeMeHn 27-52 unu napameTpa BpeMeHu CyTok 27-54.

5.2.7 BxsiroueHue / BbiK/IlOUEeHNEe B CMeluaHHbIX KOH(Urypaumusax Hacocos

YT06bl peLnTb, Koraa CieayeT BKoYaTh MW BbIKIKOUATh HACcOCh!, MPUMEHSIIOTCA ABa crocoba. B nepBoM MCMosb3yeTcst CKOPOCTb NpUBOAOB. Bo BTopom
— curHan obpaTHOM CBA3M MO AABMIEHWIO, BbIXOASALIMI 3a Mpeaenbl HOpMasbHOro paboyero AwariasoHa. B cMelwaHHOW KOHMWUIrypauuy Hacocos,
copepxalueli 6oree ofHOro NpUBOAA, UCNoNb3ytoTcs 06a crnocoba.

B crieaytollem npyMepe MCrosib3yeTcst CUrHan obpaTHoi CBA3M Mo AaBMEHMIO.

BkntoueHue:
Koraa rnaBHblii NpMBOA Moy4YaeT KOMaHAy nycka, C NOMOLLbIO OAHOrO M3 AOCTYMHbIX MPUBOAOB BbIGMPAETCS M 3aMyCKAeTCst HACOC NMEPEMEHHON CKOPOCTU.

Ecnu paBneHve B cucTeMe MajaeT, CKOpOCTb MPUBOAA YBENMUMBAETCSl YTOObI 06ecneunTb COOTBETCTBYIOWMI NOTOK. ECM BO BpeMs noaaepxaHust
[laB/IEHNS1 CKOPOCTb MPUBOAA MPEBBLICUT CKOPOCTb BKJIOUEHUs (27-31) U OCTaHeTCs BbILE 3TOW CKOPOCTU B TEUEHWE BPEMEHW 3afEpXKU BK/IIOUEHWS
(27-23), BKItOYAETCS CNEAYIOWMIA HACOC NMEPEMEHHOM CKOPOCTU. ITO NOBTOPSIETCS A/S BCEX HACOCOB NEPEMEHHOM CKOPOCTM.

Ecnu KackaaHblii KOHTPOIIEP BCE elle He CMOCO6eH NoAAepXKMBaTh AaBNEHNE CUCTEMbI C MOMOLLbIO BCEX HACOCOB NMEPEMEHHON CKOPOCTY, paboTatoLLmxX
C MaKCUMasbHOM MPOU3BOAUTENBHOCTBIO, TO HAUHET BK/IKOUATb HACOChl (MKCMPOBAHHOM CKOPOCTYH. Hacoc (pMKCMPOBaHHON CKOPOCTM BK/IIOYAETCS TOMAa,
KOrZia laB/IEHNE OKAXXETCS HUDKE YCTaBKM Ha BENMUMHY (B NMpoLieHTax) HopMasnbHOro paboyero AnanasoHa (27-20) v 6yaeT octaBaTbCsi TakvM B TeUeHne
BPEMEHM 3a1EPXKKN BKIIIOUEHUS (27-23). ITO NOBTOPSETCA ANS BCEX HACOCOB (UKCMPOBAHHOM CKOPOCTY.

BbikitoueHune:

Ecnu faBneHne cucteMbl BO3pacTaeT, CKOPOCTb BCEX MPUBOAOB CHUXKAETCS, YTOObI COOTBETCTBOBATH MOHWKEHHON NOTPEBGHOCTM c1CTEMbI B MoToke. Ecrin
BO BpeMsi NOAAEP>KaH sl AaB/IEHNS1 CKOPOCTb NPUBOAA OKAXETCS HXKE CKOPOCTM BbIK/IOUEHMS (27-33) U OCTAHETCs TaKoii B TEUEHWE BPEMEHU 3aAEPXKU
BbIK/IOYEHUS (27-24), BbIK/IOYAETCS HACOC MEPEMEHHOM CKOPOCTU. DTO MOBTOPSIETCS A1l BCEX HACOCOB MEPEMEHHOM CKOPOCTW, 3@ MCKIOYEHWEM

noc/eaHero.

Ecnn AaBneHne cncTeMbl BCe Xe CINLIKOM BbICOKO Mpu paboTe TOMbKO OAHOrO MpUBOAA Ha MUHUMAIbHOM CKOPOCTH, HAYMHAETCS OTK/TIOYEHWE HAacoCoB
(b1KCMpOBaHHOM ckopocTU. Hacoc hMKCMPOBaHHOW CKOPOCTU GyAEeT BbIK/IOYEH TOrfa, KOrfha AABfIEHWE OKAXKETCs Bbllle YCTaBKW Ha BennuuHy (B
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npoueHTax) HopMmanbHoro paboyero AvanasoHa (27-20) u 6yaeT ocTaBaTbCsl TakMM B TeYeHME BPEMEHW 3aepXKKW Bblk/oYeHus (27-24). 3To
MOBTOPSIETCS A4Sl BCEX HACOCOB (PUKCMPOBAHHOM CKOPOCTU. TakuM 06pasoM, OCTaeTCs TOMbKO OAMH PaboTalowWwmii HAacoC nepeMeHHoN ckopocTu. Ecnm
NOTPEBHOCTU CUCTEMBI MPOAOKAIOT YMEHBLLATBCS, CUCTEMA NEPEXOAUT B PEXUM OXXMAAHUS.

5.2.8 BnoKMpoBKa BKJ/1HOUEHMUS [ BbIKJ/TIOUEHUSA

O6bIuHOE BKJIIOUEHME M BbIK/TIOYEHME MO3BONSET OXBaTUTb HGOMBLUMHCTBO CVITyaLLVIVI B TUMOBbIX MPUMEHEHUAX. OpHako uHoraa Heobxoanmo 6bICTp0
pearmpoBaTb Ha U3MEHEHUA CUrHana 06paTHOl‘;I CBA3M MO JaBfieHuio. B aTux cnyyasx KackaaHbIN KOHTponep 060pyﬂyeTc9| ANna HesaMeaNnTeENbHOro

BK/TKOYEHUA U BbIK/TKOYEHUA HACOCOB B OTBET Ha 3HAYUTESIbHbIE U3MEHEHNA HArpy3kKn CUCTEMbI.

BknroueHue:
Korza paaBneHve cucTeMbl MaAaeT Ha 3HayeHue, npeBbllatoLlee npeaen 6nokmpoBaHus (27-21), kackagHbl KOHTPOJIEP HEMEASIEHHO BK/IKOYaAEeT HacocC
B COOTBETCTBUM C HEO6XOAUMOCTbBIO YBEIMYEHUS MOTOKA.

Ecnv paBneHvie cucTeMbl Npoao/kKaeT OCTaBaTbCsl HuKe npepena 6nokuposaHust (27-21) B TeyeHue BpeMeHu dukcaummn 6nokmposanus (27-25),
KacKkaAHbI KOHTPO/Ep 3aTeM BKJIIOYAET CrieAytoLwmnid Hacoc. 3TO NOBTOPSIETCS A0 TeX Mop, Noka He ByayT BKOYEHbl BCE HACOChl MW MoKa AaBneHne
CUCTEMbI He yrnaZieT Huxe npeaena 6nokvpoBaHus.

BbikitoueHme:
Korpa paBneHve cucteMbl 6bICTPO BO3pacTaeT cBbile npeaena 6rokupoBaHus (27-21), kackagHbIi KOHTPOIEP HEMEASIEHHO BbIK/IIOYAET Hacoc Ans

YMEHbLUEHUA AaBlIEHME.

Ecnv paBneHve cucTeMbl NMpOAO/HKAET OCTaBaTbCs Bblle npegena 6nokvpoBaHust (27-21) B TeueHve BpeMeHM dukcaummn 6nokupoBaHus (27-25),
KacKaAHbI KOHTPOMEp 3aTeM BbIK/IIOYAET CreaytoLmii Apyroi. 3To 6yAeT NpoaomMKaThCs A0 TeX Nop, NMoka BKIKYEHHbIM OCTAHETCS TOMbKO BEAyLUMIA
HacoC WM noka He CTabunuanpyeTcs AaBneHune.

MapameTtp 27-21 Mpenen 6J'IOKMPOBaHVIﬂ yCTaHaBNMBAETCA B MPOLEHTAX OT MAaKCUMasnbHOMo 3aAaHus. TeM caMbiM ONpeAenseTcs TOYKa Bbille U HdKe
YCTaBKU CUCTEMbI, rAe 6yneT NPOUCXOANTb BKITHOYEHUE U BbIK/TIOYEHME.

5.2.9 MuHMManbHas CKOPOCTb BbIKJIHOYEHUS

YT106bl COKPATUTL aBapUMHOE WCMO/b30BaHUE, KacKaAHbIM KOHTponnep 6yaeT BbIKIOYaTb HACOC, €CNM Beaylumii Hacoc paboTaeT Ha MUHWMMAaNbHOW
CKOPOCTY B TEYEHWNE BPEMEHW 3aAEPXXKN Ha MUH. CKOPOCTU (27-27).

5.2.10 Pa6oTta To/1IbKO Ha (hpMKCUPOBAHHO CKOPOCTHU

Pa6oTa To/bKO Ha VMKCUPOBAHHOW CKOPOCTU — 3TO YHKLMSI, MPeAHa3HaueHHast 4515 NOAAEPXKaHNUS paboTbl KPUTUHECKWX CUCTEM B TOM PeakoM cryyae,
KOrfa BCe HAcoChl MEpPEMEHHON CKOPOCTU He AOCTYMHbl AJ1s1 KackafHOro KOHTponsiepa. B 3Toit cuTyaumn KackapHblii KOHTponnep 6yAeT mbiTaTbest
NOAAEPXKMBATb AAB/IEHNE CUCTEMbI MyTEM BK/IIOUEHWS U BbIKIIOUYEHWS] HACOCOB (DUKCUPOBAHHOW CKOPOCTU.

BrntoueHne::

Ecnmn Bce Hacocbl nepeMeHHOM CKOPOCTU HEAOCTYMHbI U AABIEHME CUCTEMbI OKa3bIBAETCS HYdKE AManasoHa paboTbl TONbKO Ha h1KCUPOBAHHOW CKOPOCTY
(27-22) B TeueHWe BPEMEHW 3aEPXKMN BKOYEHUS (27-23), ByAeT BK/IOYEH HAaCOC (DUKCMPOBAHHOM CKOPOCTU. ITO NMOBTOPSETCS 40 TEX MOpP, MoKa Bce
HacoChbl He ByayT BKIIOYEHbI.

De-staging:

Ecnu Bce Hacochl NepeMeHHo CKOPOCTY HEAOCTYMHbI W AaBNEHNE CUCTEMbI OKa3bIBAETCS BbiLLE AMana3oHa paboTbl TOMbKO Ha hUKCUPOBAHHOW CKOPOCTY
(27-22) B TeUeHWe BpeMEHMN 3aAEPXKMN BbIKtOUeHNs (27-24), ByAeT BbIK/MIOUEH HACOC (DUKCMPOBAHHOW CKOPOCTW. TO MOBTOPSIETCS 0 TEX Mop, rnoka
BCE HacoChl He 6yAyT BbIK/IOUEHbI.
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6.1 MNMapaMeTpbl pacLUMPEHHOr0 KAaCKagHOIro KOHTposisiepa

6.1.1 [lon. kackagHbIA KOHTponnep, 27-**

'pynna napaMeTpoB AOMNOHUTENbHOMO KaCKaAHOro KOHTposepa.

6.1.2 YnpasneHue u cocrosinme, 27-0*
MapaMeTpbl ynpaBneHns 1 COCTOSIHUSA CyXaT A/ KOHTPOAS U PYYHOro YNpaBieHWst Hacocamu.

[ins Bbi6Opa Hacoca BOCMOMb3YMTECh KHOMKAMW CO CTpesikaMu BrpaBo
[>] v BneBo [«]. NSt U3MEHeHUs 3HAYEHUs| NapaMeTpa UCMoNb3yloTCst

KHOMKM CO cTpenkamu Beepx [A] n BHM3 [V].

27-01 CocrosiHue Hacoca

onuus: DyHKUMUA:

CocTosiHWe Hacoca — 3To napameTp, BbIBOAUMbII Ha AUCTINEN 1 0To6pa>|<a|ou.m|71 COCTOsSiHME Kaxxaoro
Hacoca B cucteMe. Bo3MOXHbIE YCTaHOBOYHbIE NMapamMeTpbl:

[0] [OTOBHOCTH Hacoc rotos K UCnonb30BaHMIO KackaZHbIM KOHTPOSIEPOM.

[1] K npusoay Hacoc ynpaBnsieTcst kackagHbIM KOHTPOJIEPOM, NMPU 3TOM [j@HHbIi HAacoC NOAKIIOUEH K MPUBOAY U
pabortaer.

[2] K cetn Hacoc ynpaBnsieTcsi kackagHbIM KOHTPOJIIEPOM, MPY 3TOM AaHHbIA HAacoC MOAK/IOYEH K CETU U
pabotaert.

[3] Offline -Bbikn Hacoc He roToB K UCMOJIb30BaHMIO KacKaAHbIM KOHTPONIEPOM, NP 3TOM HACOC BbIK/TIOYEH.

[4] Offline -Bkn, ceTb Hacoc He roToB K UCMOJIb30BaHMIO KackaAHbIM KOHTPOSIIEPOM, MPU 3TOM AaHHbI HACOC MOAKIIOUEH

K CETU 1 paboTaeT.
[5] Offline -Bkn MpuBoa Hacoc He roToB K MCMOJIb30BaHMIO KackaZHbIM KOHTPOJIEPOM, MPU 3TOM AaHHbIV HACOC NOAKOYEH
K ceTu n paboTaert.

[6] Offline-OTka3s Hacoc He roToB K UCMOsb30BaHMI0 KacKaAHbIM KOHTPOJIIEPOM, MPY 3TOM AaHHbIM HACOC MOAKIIOYEH
K CETU 1 paboTaer.

[7] Offline-Pyy Hacoc He roToB K MCMOb30BaHMIO KackaAHbIM KOHTPOJIIEPOM, NMPU 3TOM AaHHbIV HACOC NOAKIIOUEH
K ceTv u pabotaert.

[8] Offline, BHeWHss 610KMpoBKa Hacoc 6710KMpoBaH CHapyW 1 BbIK/THOYEH.

[9] BpalLeHue BXonocTyto KackaaHblii KOHTPOJIEP BbIMOMHSET LMK BPaLLEHWs BXOMIOCTYIO A Hacoca.

[10] Pene He nogkoueHo Hacoc He NoaksItoYeH HEeMoCcpeACTBEHHO K MPUBOAY, U pene Anst 3TOro Hacoca He HasHaueHo.
27-02 Py4HoOe ynpaBsieHue HacocoMm

onuus: DyHKUMUA:

PydyHoe ynpaeieHue HacocoM — MapaMeTp KOMaHfbl, KOTOpbIi MO3BOMSET BPY4YHYKO YNpaBnsiTb
COCTOSHWSIMW OTAENBHOIO Hacoca. BbiGOp OAHOMO 13 HUX BbI3bIBAET BbIMNOMHEHME KOMAHAbI, nocsie
Uero MPOVCXOAMT BO3BPAT B COCTOsIHME "He ucnonbayeTcs”. BO3MOXHbIE BapuaHTbI:

[0] * He ucnonb3syetcs Huyero He npouncxoamT.

[1] Online Online (onepaTuBHLIN PEXUWM) — AeNaeT HAacoC AOCTYMHbIM /1S KackaZJHOrO KOHTpos/epa.
[2] YepegoBaHue BKIIOYEHO YepenoBaHue BKIOYEHO — 3aCTaB/SIET BbIGPaHHbI HACOC CTAHOBUTHLCS BEAYLUMM HAaCOCOM.
[3] Offline -Bbikn BbIK/IIOYAET HAcoC U AenaeT ero HeAOCTYMHbLIM A1t KacKaanpoBaHWs.

[4] Offline -Bkn BkJIlo4aeT HacoC v AenaeT ero HefAoCTYNHbLIM AN18 KacKaAMpoBaHMS.

[5] Offline-Spin 3anyckaeT BpalleHre Hacoca BXOOCTYHO.
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27-03 Tekywas Hapa6oTka
onuumsa: DYyHKUMUA:
Ef. u3Mm.: yackl Tekywlast HapaboTka — NapaMeTp, BLIBOAUMbINA Ha AUCTNEN U 0TOBpaXatoLmii 06Liee YUCIO YacoB,
KoTopoe npopaboTan Kaxablii Hacoc mocne nocneaHero cbpoca. ITo BpeMst UCMONb3yeTcs ANst
paBHOMEPHOro pacnpeenieHnsi pabounx 4acoB Mexay Hacocamu. 3TO BpeMs MOXeT ObiTb
cOpoLLEeHO Ha Hynb C MOMOLLBIO NapameTpa 27-91.

27-04 O6uwas HapaboTka Hacoca
Anana3soH: DyHKUMUA:

0* [0 - 2147483647] O6Las HapaboTka Hacoca — obLuee KOMMYECTBO YacoB paboThbl KaXAoro NoAKIYEHHOro Hacoca.
STOT MapaMeTp MOXET YCTaHaBNMBaTbCA WHAMBMAYaNbHO Ha noboe 3HauyeHue C Lenblo
NPOBEAEHUS| TEXHUYECKOrO 06CyXXMBaHUS.

6.1.3 KoHdwmrypaums, 27-1*

JT1a rpynna napamMeTpoB CNy>XUT Ana KOHd)VIrypVIpOBaHVIH A0NOJSTHUTENTbHOIO KaCKkagHOro KOHTposiepa.

27-10 KackapHblii KOHTponnep

Oonuumsa: DYHKUMUA:
Pexxum KackagHoro KOHTPOIIEpa onpeaenser pa60qm71 PEXUM. Bo3MOXHbIE BapuaHThbl:
3anpeu.leHo BbikntoyaeT ﬂOI‘IOﬂHMTeﬂbeIVI KaCKaLleIVI KOHTponnep.
[ NaBHbIN/NOAYMHEHHBIV PaboTaeT c MCronb30BaHMEM TO/bKO HACOCOB NMEPEMEHHOI CKOPOCTU, MOAKIOYEHHBIX K NPUBOAAM.

TOT BapuaHT BbIGOpa YMpOoLLAeT HACTPOKY.
CMeLLaHHble HacoCh! PaboTaeT ¢ MCronb30BaHMEM HAacOCOB Kak MEPEMEHHON, Tak U hUKCUPOBAHHOW CKOPOCTU.

Ba3oBbIii kackaaHbIli KOHTpoEp BbIk/lOYaeT [OMONHUTENbHBIA KackaAHblii KOHTPOMEp M OCYLEeCTBAsieT BO3BpaT K paboTe C
6230BbIM KackafHbIM KOHTPOSIEPOM (ANs MOyYeHUs AOTONHUTENbHBIX CBEAEHWIA CM. Fpynny
napameTpoB 25-** B PykoBogcTse 110 riporpammypoBarmto ripusoda VLT AQUA). JononHuTenbHble
pene Ha [AOMOMHUTENBLHOM KOHTPOASepe MOryT WCMOoMb30BaTbCs ANS paclumpeHns 6a3o0soro
KOHTpO/NIepa C MOMOLLbio Tpex pene. [peaycMOTpeHbl ToNbkO (yHKUMKM 6a30BOro KackaaHoro
KOHTpOnnepa.

27-11 Konuuyecrso NnpMBOAOB

Avana3oH: DyHKUMA:

1* [1-8] KonunyecTBo npeobpa3oBaTeneit YacToTbl YNpaBisSeTCcs KackagHbiM KOHTPOSIIEPOM.
MCO 101: 1-6
MCO 102: 1-8

27-12 KosimyecrBo HacocoB

Avana3oH: DyHKUMA:

0* [Konuuectso npusoaos — 0] KonmuyecTBo HacocoB KOHTPONIMPYETCS KackaZHbIM KOHTPOJISIEPOM.
MCO 101: 0-6
MCO 102: 0-8

27-14 TMpom3BoaAUTENIbHOCTb Hacoca
Avana3oH: DyHKUMNA:

100%* [0 (Bbikn) - 800 %] [pon3BOANTENBHOCTL Hacoca 3afaeT MPOM3BOAMTENIbBHOCTb KaX4oro Hacoca OTHOCUTENIbHO
NPOM3BOANTENBHOCTM MEPBOr0 Hacoca. ITO MHAEKCUMPOBAHHBINM MapamMeTp C OAHWM BBOAOM Ha
Kaablii Hacoc. MpoM3BOANTENBHOCTL NEPBOTO HAacoca BCeraa NpUHUMaeTcs pasHoi 100 %.

27-16 PaBHOMepHoOe pacrnipepesieHMe HapaboTku
onuus: DyHKUMNA:

PaBHOMepHOe pacnpeneneHve HapaboTKW yCTaHaB/IMBAeT MPUOPUTET KaXAoro Hacoca Ans
paBHOMEPHOro pacnpeaeneHuns paboumx YacoB. Hacockl Bbiclero npuoputeta 6yayT pabotaTb
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npexzae HacocoB 6onee Hu3koro npuoputeTa. Ecnm Bce Hacochl 3anporpaMMMpoBaHbl Kak
3anacHble, OHW ByAyT BK/IIOYATbCS M BbIK/IIOYATLCS 6€3 BCSIKOrO npuopuTeTa. 3T0 O3HayYaeT, yTo
OHW NOPSIAOK UX BKItoYeHust ByaeT 1-2-3, a NopsiAoK BbiktoueHus — 3-2-1.

B0O3MOXHble BapuaHTbl:

[0] * Mpuoputet paBHOMEPHOro BkoYaeTcs NepBbiM, BLIKIIOYAETCA MOCNEAHNUM.
pacnpepaenenus 1

[1] MpuoputeT paBHOMEPHOro BK/OYAETCS, €CM HeT AOCTYMHbIX HACOCOB C mpuoputeToM 1. Bbik/touaeTcs npexae, 4em
pacnpepenexus 2 BbIK/tOYAIOTCS HACOChI C NPUOPUTETOM 1.
[2] 3anacHol Hacoc BktoyaeTcs NocneaHnM, BbIKIOYAETCS NEPBbLIM.

27-17 TMyckatenu ABurartenei
Oonuumsa: DYHKUMUA:

MapameTp "MyckaTenn Asuratenei” cnyxut ans Bblbopa TuMa YCTPOWUCTB Mycka OT CeTH,
MCMONb3yeMbIX Ha Hacocax (DMKCMPOBaHHOW CKOPOCTU. Bce Hacockl hUKCMPOBAHHOM CKOPOCTU
[LOMXHbI 6bITb KOHMUIYpPUPOBaHbI OAMHAKOBO. BO3MOXHbIN BbIGOP:

HeT (KOHTaKTOpbI)
YcTpoiicTBa NnaBHOMO Mycka

MNyckaTenn nepeknoyeHnem 3se3aa-

TPEyronbHUK

27-18 Bpems BpalleHUs BXOJIOCTYHO U1 HEMCNoJib3yeMbIX HAaCOCOB

Anana3soH: DYHKUUA:

1.0 s* [0.05-99.0 5] Bpems BpalleHus BXOMOCTYIO A5 HEMCNOSIb3yEMbIX HAaCOCOB ONpeAenseT ANUTENbHOCTb 3TOro
BpeMeHn. Ecim Hacoc huKCMpOBaHHOM CKOPOCTM He paboTan nociefHue 72 4aca, OH B TeyeHue
3TOro0 BpeMeHW OyaeT BKIOYEH. TeM camblM MNpeaoTBpalLaeTCs MOBPEeXAEHWE, Bbl3blBaeMoe
npebbiBaHWe Hacoca B BbIK/IIOYEHHOM COCTOSIHUM B T€YEHWe CIWLIKOM ANUTENbHOTO BPEMEHW.
DyHKUMS BpaLLEHUsI BXOSIOCTYIO MOXET 6biTb 3amnpelueHa yCTaHOBKOW 3TOr0 NMapaMeTpa paBHbIM
Hynmo. lNpeaynpexaeHue: ycTaHoBKa CMLIKOM 6ONbLIOTO 3HAYeHWst 3TOr0 MapameTpa MOXeT
NPVBECTU K CINLLIKOM 6ONbLIOMY [JaB/IEHMIO B HEKOTOPbIX CUCTEMaX.

27-19 C6poc TeKyLwien HapaboTku
onuus: DYHKUUA:

C6poc TekyLel HapaboTku UCMONb3YETCs Ans COpoca Ha HyMb 3HAYEHMS TeKyLLel HapaboTku. ITo
BPEMs UCMOb3YETCs AJ1s1 PAaBHOMEPHOTO pacrnpeseneHus HapaboTky.

[0] * He cbpacbiBaTth
[1] Cbpoc

6.1.4 Hacrpoiikm gMana3soHa 4yacrToT, 27-2%

MapaMeTpbl Ans KOHBUIypUpOBaHHsl peakLmmn CUCTEMbI yripaBieHus.

27-20 HopmanbHbiii pabouunii AManasoH

AnanasoH: DyHKUUA:

10%* [1% — P27-21] HopManbHbiii pabounii AvanasoH — 4OMyCKaeMbI CABUI OT YCTaBKM 0 TOrO, Kak HAacoC MOXET BbITb
nobaBneH wunu yaaneH. CuctemMa A0/MKHA HaxoaMTLCS BHE 3TOrO npeaena B TEYeHWe BPEMEHM,
3alaHHOro napameTpoM 27-23 (BkntoueHne) unm 27-24 (BbikiodeHne), Npexae YeM npounsonaeT
onepauusi kackaguMpoBaHusi. OoHSTUE "HOpMarbHbIN" OTHOCUTCA K cucTeMe, paboTatoleit no
MEHbLUEV Mepe C OAHUM AOCTYMHbIM HACOCOM MEPEMEHHOM CKOPOCTU. DTO 3HAYeHWe BBOAMUTCS B
NpoLeHTax OT MaKCMManbHOro 3aAaHus (41 NONyYeHUs AOMOMHUTENbHLIX CBEAEHWI CM. nap.
21-12 B PykoBogcTse o riporpammupoBarmio rpusoga VLT AQUA).
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SBW destage delay

SBW \

175ZA672.11

Setpoint SBW
SBW Setpoint
SBW

SBW staging delay 175ZA671.10

27-21 Mpenpen 6n0kMpoBaHus

AnanasoH: DyHKUMUA:

100 % [P27-20 - 100%] Mpepen 610KMPOBaHWS — [OMyCKaeMblii CABUI OT YCTaBKM [0 TOro, Kak Hacoc ByaeT HeMeaneHHo
(3anpeLueH fo6asneH Unu yaaneH (HanpuMmep, B clyyae BK/IKYEHUS NOXapHOro Tabno). HopManbHbIi pabounii
0)* [ManasoH BKJIOYAET 3aAepXKy, KOTopasi OrpaHWuYMBAET peakLMIo CUCTEMbl Ha MepexoaHble

rpoueccbl. 3T0 AeNnaeT peakLyio CMCTeMbI Ha 60MbLUME UBMEHEHMST HArpy3KK CIIULLKOM MEANEHHOM.
Mpenen 6n0KMPOBaHMS BbI3bIBAET HEMEANEHHYIO peakuuio npusofa. 3HayeHue BBOAUTCH B
npoueHTax OT MakcuMmanbHoro 3apanus (nap. 21-12). ®yHkums 610KMpoBaHWS MOXET 6biTb
3anpelleHa nyTeM ycTaHOBKM 3TOro napameTpa pasHbiM 100 %.

TSUBAS /7010

oBW

SBW

*/\ ~———Actual head

Setpoint

SBW

oBw

| OBW timer

27-22 Paboumii aMana3oH T0/1bko (PMKCUPOBAHHOW CKOPOCTH

Avana3oH: DyHKUMUA:

p27-20* [Map. 27-20 — nap. 27-21] Pabounit AvanasoH Tonbko UKCUPOBAHHO CKOPOCTU — AOMYCKAeMblii CABUM OT YCTaBKW [0 TOro,
KaK HacoC MOXeT 6biTb J06aBMieH UM yAaneH, Korga HeT paboTalowyx HacocoB MepeMeHHOW
cKopocT. CuctemMa AO/MKHA HaxXOAWTbCA BHE 3TOro npeaena B TeYEHWe BPEMeHW, 3afAaHHOro
napameTpom 27-23 (3apepxka BKIIOYEeHNs) unu 27-24 (3aaepxkka BbIKITIOYEHNST), MPexae MoXeT
NpOU30MTM onepauusi KackaaMpoBaHWsl. 3HayeHWe BBOAWTCS B MPOLEHTaX OT MaKCUMMasbHOro
3agaHusi. Ecnm HeT paboTalolmx HacoCoB MEPEMEHHOW CKOPOCTM, cucTeMa 6yAeT MbiTaTbCs
NOAAEPXMBATH YNpaBAEHUe C MOMOLLbI0 OCTaBLUMXCS HAcoCOB (PUKCMPOBAHHOM CKOPOCTY.

32 MI.38.C2.50 - VLT® siBnsietcs 3aperncTpupoBaHHbIM TOBapHbLIM 3HAaKOM KoMraHun Danfoss



KdCKaZHOIO KOHTPOJUIEPA &= O 11pOrpaMMnpoOBaHNE

175ZA672.11 SBW destage delay
SBW
Setpoint SBW
SBW Setpoint
SBW
SBW stagi del
STaging deidy 175ZA671.10

27-23 3apepikKa BKJIHOYEHUSA

AnanasoH: DyHKUUA:

15 s* [0 - 3000 s] 3aaepykKa BKIOYEHWS — 3TO BPeMs, B TEYEHWE KOTOPOro CUrHan 06paTHOM CBSA3W CUCTEMbI AOSKEH
0CTaBaTbCs HMxe paboyero AnanasoHa, Npexae YeM Hacoc MOXeT bbITb BbikoYeH. Ecnn cuctema
paboTaeT Mo MeHblUell Mepe C OAHWUM AOCTYMHbIM HAaCOCOM NMEPEMEHHOI CKOPOCTU, UCTONb3yeTCst
HOpMarnbHbI pabounii AnanasoH (nap. 27-20). ECAM HET AOCTYMHbIX HAcoCOB MNepeMeHHOM

CKOPOCTM, MUCMONb3yeTCst paboumii AnanasoH TONbKo (UKCMPOBaHHOM ckopocTu (nap. 27-22).

27-24 3apep)KKa BbIK/1IOYEHUS
AnanasoH: DyHKUUA:

15 s* [0 - 3000 s] 3apepxKa BbIK/OYEHUS — 3TO BPEMS, B TeYEHME KOTOPOro CUrHan obpaTHOW CBS3M CUCTEMbI
[I0/KeH 0CTaBaTbCA Bbille paboyero AnanasoHa, MPexae YeM HacoC MOXET BbITb BbIk/toUeH. Ecnm
cncTeMa paboTaeT Mo MeHbluell Mepe C OfHUM AOCTYMHbIM HAacOCOM MEPEMEHHON CKOpOCTH,
MCMOMb3YeTC HOpMasbHbI pabounii AnanasoH (map. 27-20). EcimM HeT AOCTYMHbIX HAcoCoB
repeMeHHOM CKOpOCTH, UCToNb3yeTcst pabounii AnanasoH ToNbKO (PUKCUPOBAHHON CKOPOCTM (Map.
27-22).

27-25 Bpems dmkcaumm 6,10kMpoBaHUaA
AnanasoH: DyHKUUA:

10 s* [0 - 300 s] Bpemsi ¢uKkcaumMm 61OKMPOBaHUS — MWHUManbHOE BpeMsi, KOTOpPOe AO/MKHO MpOMTWU nocne
BK/IIOUEHNS! WM BBIK/IOYEHWS!, MpeXae YeM MOXET MPOU3OITU BKIOYEHME WU BbIKIOUYEHWE
BCNeACTBME TOro, YTO cucTeMa npes3owwna npegen 6nokuposanus (P27-21). Bpemsi dwmkcaumm
610KMpPOBaHNSA NpeaHasHayeHo ANs Toro, YTobbl MO3BOMNTL CUCTEMe CTabunnanMposaThca nocne
BK/IOYEHNS WK BBLIKMIOYEHUS Hacoca. ECnn 3Ta 3ajepxka He C/MILKOM Benvka, nepexoaHble
NpOLIECChI, Bbl3blBAEMblE BK/IIOYEHNEM WK BbIK/IIOYEHUEM Hacoca MOryT NpuBeCTU k A06aBneHUI0
WKW yAaNeHuIo ellie OAHOro Hacoca, Koraa 3Toro He JOMKHO BbITb.

27-27 3apep)KKa OTK/IIOYE€HUS Ha MMH. CKOPOCTH

AnanasoH: DyHKUUA:

15 s* [0 - 300 s] 3apepkKa OTK/IOYEHNST HA MUH. CKOPOCTW — 3TO BPeMsl, KOTOPOE AO/MKEH NpopaboTaTb BeAyLmMi
HacoC Ha MWHWMasbHOW CKOPOCTM, MOKa CUrHas obpaTHOM CBS3M CUCTEMbI €lle HaxXOAUTCs B
HOpManbHOM paboyeM AvanasoHe, Npexzae YeM Hacoc ByAeT BbIKMIOYEH A1t SKOHOMUM SHEPruM.
SHeprocbepexeHne MOXET 6blTb OCYLIECTBNIEHO MyTeM BbIK/IIOYEHUS HAcoca, €CiM Hacochl
NepeMeHHON CKOPOCTM paboTaloT Ha MWHUMANbHOW CKOPOCTM, HO CUrHan obpaTHOW CBS3W elle
HaXOAUTCA B 3alaHHbIX npeaenax. B aTux ycnoBusix Hacoc MOXeT BbITb BbIK/IIOYEH, U CUCTEMa elle
6yfeT cnocobHa coxpaHsiTb yrpaB/ieHne. Hacockl, KOTOpbIE OCTaOTCS BK/IOUEHHbIMM, ByAyT Toraa
pabotaTb 60nee achdekTUBHO.
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FVLT pump Pum p

switch—off

Fm in

> [

De—stage
timer period

175ZA640.10

6.1.5 CKOpOCTb BKJ/IOUEHUSA U BbIKJIKOUeHus, 27-3*

MapameTpbl ANnst KOHOUIyPUPOBaHUS PEAKLMKM CUCTEMbI YNPABNIEHWS TUNA "TMaBHbINM/MOAYMHEHHBIN".

6.1.6 ABTOHaCTpoOiiKa ckopocTeii BkaroueHus, 27-30 (Byaer BriroueHa B 6yaywmx sepcusx!)

27-30 ABTOHACTpP. CKOPOCTE!W KacKaaup.
Oonuus: DyHKUMUA:
Korna BKJ/1HO4EHA CKOPOCTU BKITKOYEHUSA U BbIK/TIOYEHNSA 6yuyT MOCTOSIHHO aBTOM3MEHATLCA BO BPEMA

paboTbl. HacTpolikn 6yayT ONTUMM3MPOBAHbI, YTOObI 06ECneynTb BbICOKYH 3(hhEKTUBHOCTL U
HW3Koe aHepronoTpebneHne. Ecnm oTkItoUeHbl, CKOPOCTU MOTYT 6bITb YCTAHOBEHbI BPYYHY!IO.

[0] 3anpeLyeHo

[1]* Pa3peLueHo

27-31 CkopocTtb Bk/toueHus (06/MuH)

Anana3soH: DYyHKUMUA:

P4-13* [nap. 4-11 — nap. 4-13] Mcnonb3yeTcs, ecnv B Ka4ecTBe eAnHULbI M3MEPEHUs BbIbpaHbl 060pOTbI B MUHYTY.
Ecnu Bepywwmii Hacoc paboTaeT Ha CKOPOCTU Bbllle CKOPOCTW BK/IIOYEHWSI B TEYEHME BPeMeHU,
onpeaensieMoro 3aepXXKoin BkJodeHust (nap. 27-23), v AOCTyNeH HacoC NepeMeHHOM CKopoCTH,
nocneaHuin 6yneT BKIOYEH.

SBW destage delay

SBW \

Setpoint SBW
SBW Setpoint

/ SBW

SBW staging delay

175ZA672.11

175ZA671.10

27-32 Ckopoctb Bkaroyenus ('u)

AnanasoH: DyHKUMUA:
napametp  [napametpbl 4-12 - 4-14] Wcnonb3yeTcsi, ecnv B Ka4ecTBe eAMHULbI M3MEPEHWs BbiIGpaH repu.
4-14*
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Ecnun Bepywmii Hacoc paboTaeT Ha CKOPOCTU Bbllle CKOPOCTU BK/IOYEHWSI B TEYEHUE BPEMEHU,
ONpeaensemMoro 3afepXKoi BktoueHust (napameTp 27-23), M [AOCTYNEH HAcoC MepeMeHHoM
CKOPOCTU, NOCNeAHMI 6yaeT BIITOYEH.

27-33 CkopocTb Bbik/toueHus (06/MuH)

Avana3oH: DyHKUMNA:
napametp  [napametpbl 4-11 - 4-13] Ecnv Beaywmii Hacoc paboTaeT Ha CKOPOCTU HWDKE CKOPOCTW BbIK/IIOYEHWUS! B TEYEHWE BPEMEHU,
4-11%* ONpeaenseMoro 3aAepxKoi BblKtoYeHns (napamMeTp 27-24), U AoCTynHO 6onee OAHOro Hacoca

NEPEMEHHOI CKOPOCTM, HAcOC NEpPEMEHHOMN CKOPOCTU BYAET BLIKIOYEH.

27-34 CkopocTtb BbiknroueHums ('y)

Avana3oH: DyHKUMNA:
napametp  [nap. 4-12 — nap. 4-14] Ecnv Beaywumii Hacoc paboTaeT Ha CKOPOCTU HDKE CKOPOCTW BbIK/IIOYEHWUSI B TEYEHWE BPEMEHU,
4-12* ONpeaenseMoro 3afepXKoi BblkntodeHns (map. 27-24), U [OCTynHO 6o/ee OAHOrO Hacoca

NEePEMEHHOI CKOPOCTM, HACcOC MEPEMEHHOMN CKOPOCTU BYAET BLIKIIOYEH.

6.1.7 HacTpoiku BK/IlOYEHUS, 27-4*

MapaMeTpbl Ansi KOHUTYPUPOBaHUS OnepaLmii BKITIOYEHUSI.

6.1.8 ABTOHacCTpoiika yCTaBOK BKJIlOUeHus, 27-40

27-40 ABTOHaCTp. YCTaBOK KaCKagupoOB.
onuus: DYHKUUA:
Korza BK/oYEH, MOpor BKIoUYeHUst ByeT aBTOHACTpauBaThCsl BO BpeMs paboTbl. HacTpolikv 6yayT

OMNTUMU3MPOBaHbI,YTOBbI MPEAOTBPaTUTL CKaukM W MpOBasbl JaBNEHUs MPU BKIOYEHUM U
BbIK/IO4EHUN. EC/IM BbIK/TIOUEHbI, MOPOTY MOTYT GbiTh YCTAHOB/IEHbI BPYUHYHO.

[0] 3anpelLleHo Mopor BKAOYEHUSI NN BbIKOYEHNS.

[1]* PaspeLueHo

27-41 3apepikka npuv 3aMeasieHuun

AnanasoH: DyHKUMUA:

10 s* [0c—-120] 3ajepxxka nNpu 3amefneHun onpeaensieT 3aAepxKy Mexay BKIOYEHMEM Hacoca, YnpasnsiemMoro

y(.'l'pOﬁCI'BOM NIaBHOro Nycka, U 3aMef/ieHMeM Hacoca, ynpasnsemoro npusoaoM. Mcrnonbayetcs
TONIbKO 471 HAaCOCOB, ynpaBisgeMbIX yCI'pOVICI'BaMM nJaBHOro nycka.

Speed IRamp | .
A :Down : Ramping Starts

IDelay |

I | Soft Starter

I Controlled Pump

I

I

I

I

|

' Lead Pump

: Variable Speed

f L= s

\\ Time g

o

Staging Starts g
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27-42 3apep)kkKa npuv pasroHe

Anana3soH: DYHKUMUA:
2 s* [0s—-125s] 3ajepxxka Mpv pa3roHe onpefensieT 3aAepXKy Mexay BblK/IOYeHMEM Hacoca, YnpaBnsieMoro
YCTPOWCTBOM M/IABHOMO MyckKa, M PasroHOM Hacoca, YrpaBnsieMoro npuBofoM. Mcronbayetcs

TO/IbKO AN HacoCoB, ynpaBnseMbIX yCI'pOﬁCTBaMI/I naaBHOro nycka.

Speed !
p“ :Ezmp / Ramping Starts
1Delay

]
I
I
I

! ! Lead Pump
: Variable Speed
I

Soft Starter

Controlled Pump
> e
\ Time %
Staging Starts 8
27-43 Mopor BK/IIOYEHUSA
Anana3soH: DYHKUMNA:
90%%* [1% — 100%] Mopor BbIK/OYEHWsI NPEACTaBsET coBOi CKOPOCTb BO BPEMsl pa3roHa, NMpy KOTOPOW AO/KEH BbiTb

BbIKJTOUYEH HAacoC h1KCMPOBAHHOW CKOPOCTU. YCTaHaBMBaEeTCs B NpoLeHTax [%] oT MakcuManbHOow
CKOPOCTU Hacoca.

Ecnu B napametpe 27-40 BKIIOYEHa aBTOHACTPOVKa YCTaHOBOYHbIX MapaMepoB Mpy BKIOYEHUM,
napametp 27-43 6yaet cnpsTtaH. Tekyluee 3HayeHne MOXET 6bITb CUMTaHO ecnn napameTp 27-40
oTK/IIoYeH. Ecnn napameTp 27-40 BbIKNIOYEH MOPOr BKIOYEHWS B NapameTpe 27-43 MOXeT bbiTb
M3MEHEH BPYYHYIO 1 HOBOE 3HayeHwue ByaeT MOTOM MCMOb30BaHO eC/M BKIIOYUTL napameTp 27-40

CHoBa.
A Fixed speed
Motor speed pump
high limit r
Staging speed +
Variable speed
pump
Motor speed
low limit o \ -
I I I Ll
0 4 5 Seconds
130BA366.10
27-44 Topor BbIKJ/IFOYEeHUs
Avana3oH: DyHKUMA:
50%%* [1% — 100%] Mopor BbIK/OYEHWSI NPEACTaBseT coboii CKOPOCTb BO BPEMsl pa3roHa, NMpy KOTOPOW AOMKEH BbiTb

BKJTIOYEH HAcoC (hUKCMPOBAHHON CKOPOCTY. YCTaHaBIMBAETCS B MPoLEHTaX [%] OT MakCMManbHOM
CKOpOCTU Hacoca.

Ecnu B napametpe 27-40 BK/lOYEHa aBTOHACTPOVKa YCTAaHOBOYHbIX MapaMepoB Mpy BKIOYEHUM,
napametp 27-44 6yaet cnpsitaH. Tekyluee 3Ha4YeHVe MOXET BblTb CuMTaHO ecnv napameTp 27-40
oTk/toyeH. Ecnm napameTp 27-40 BbIK/IOYEH MOPOT BbIK/IOYEHNS B NapaMeTpe 27-44 MOXeT bbITb
M3MEHEH BPYYHYIO M 3aTeM HOBOe 3HayeHue 6yaeT ucnonb3oBaTbCs ecnu napameTp 27-40
BK/IOYNTb CHOBA.

Koraa 27-30 BkntoyeHo [1], 27-31, 27-32, 27-33 v 27-34 6yayT Takke U3MEHeHbl B COOTBETCTBUN
C HOBbIMW @BTOMAaTWYeCKW BbIYMCIEHHBIMKU 3HauyeHusMu. Ecom 27-31, 27-32, 27-33 wn 27-34
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M3MEHEHbI C WWHbI, TOrAA HOBbIE 3HAYeHWs ByAyT UCMOb30BATLCS, HO NPOAO/HKAT aBTOMATUYECKU
HacTpamBaTbCs (M3MEHSTbCS).

Koraa 27-40 BkntoyeHo [1], 27-41, 27-42, 27-43 v 27-44 6yayT Takke U3MEHeHbl B COOTBETCTBUM
C HOBbIMM ABTOMATMYECKM BbIYUCNEHHbIMU 3HayeHusaMu. Ecnun 27-41, 27-42, 27-43 w 27-44
M3MEHEHbI C WWHBI, TOrAQ HOBbIE 3HAYeHWs ByayT UCMOb30BATLCS, HO NPOAO/HKAT aBTOMATUYECKU
HacTpamBaTbCs (M3MEHSTbCS).

3HayeHus 6yayT nepecunTaHbl U NapaMeTpbl 0BHOB/EHbI KOrAa NPOV30MAET BKIOUYEHME.

Motor speed
high limit

Destaging
speed

Motor speed
low limit

Variable speed
pump

Fixed speed
pump
1 t >
o 1 3 5 Seconds
130BA367.10

27-45 CkopocTtb noakstoueHus (06/MuH)

Oonuumsa:

En. v3Mm.: 06/MuH

27-46 CkopocTtb BkaroueHus (I'y)

DYHKUMUA:
CKOpOCTb BK/IOYEHUS — MapaMeTp, BbIBOAVMMBIN Ha AUCNIEN N OTOGPaXatoLLMiA TEKYLLYIO CKOPOCTb
BKJ/THOYEHUA, OCHOBAHHYIO Ha Nopore BK/IOYEHUA.

Oonuumsa:
En. wam.: 'y

DYyHKUMUA:
CKOpOCTb BK/IOYEHUS — MapaMeTp, BbIBOAVMMbIN Ha AUCNEN N 0TOGPaXatoLLMiA TEKYLLYIO CKOPOCTb
BKJ/THOYEHUA, OCHOBAHHYIO Ha Nopore BK/IOYEHUA.

27-47 CkopocTb BbiK/lloueHus (06/MuH)

onuus:

En. v3Mm.: 06/MuH

DyHKUMUA:
CKOPOCTb BbIK/IIOYEHUSI — MApaMeTp, BbIBOAUMBIN Ha AWCTNEN M OTOBpaXatoLLmii TEKYLLYH CKOPOCTb
BbIK/TIOYEHUSA, OCHOBAHHYO Ha NOPOre BbIK/THOYEHUA.

27-48 CkopocTb Bbik/itoueHus (I'y)

onuus:

En. v3Mm.: 06/MuH

6.1.9 Hacrpoiiku yepenoBaHus,

MapameTpbl Ansi KOHUIYPUPOBaHUs YepeaoBaHHIA.

DyHKUMUA:
CKOPOCTb BbIK/IIOYEHUSI — MApaMeTp, BbIBOAUMBIN Ha AWCINEN M OTOBpaXatoLLmii TEKYLLYHK CKOPOCTb
BbIK/TIOYEHUSA, OCHOBAHHYO Ha NOPOre BbIK/THOYEHUA.

27-5%

27-51 Cob6biTe gns uepenoBaHus

Onuwus:
[0] * Bbikn.
[1] Mpu BbIKNOYEHWUN

27-52 WNnHtepBan yepenosBaHus

DYHKUUA:

CobbiTue anst yepenoBaHUs MO3BOMSIET NPOU3BECTU YepeaoBaHWE NMPU BbIK/TIOYEHUN.

Avana3oH:

0 [0 (3anpetieHo) — 10000 MuH.]
(3anpeLeH

0)*

DyHKUMUA:

WHTepBan uepenoBaHUs — BpeMsi MeXay OnepauusMu YepeaoBaHus, yCTaHaBnMBaeMoe
nosib30BaTeNeM. 3anpeLleHne AoCTUraeTcs ycTaHoBkol Ha 0. MapameTp 27-53 nokasbiBaeT BpeMs,
ocTatoLLieecs A0 CleayoLero YepeaoBaHus.
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27-53 3HaueHue TaliMepa YepeAoBaHuUs

Oonuumsa:

EAQ. u3M.: MUH

DYHKUMUA:

3HaueHve TaiiMepa YepeaoBaHus — NapamMeTp, BbIBOAUMBIN Ha AWCT/IEN U 0ToBpaxatoLwmii BpeMs,
ocCTarouleeca A0 TOro, Kak HpOMBOﬁAET yepeaoBaHme ucxoasa U3 UMHTepBasa BPEMEHU. 70T
BPEMEHHOW MHTepBan ycTaHaB/MBaETCs NapaMeTpoM 27-52.

27-54 YepepnoBaHue, BpeMsl CYTOK

Oonuumsa:
[0] * 3anpelueHo
[1] Bpems cyTok

DYHKUMUA:

70T napamMeTp no3BonsgeT Bbl6l/|paTb onpeaeneHHoe BpemMsa CYTOK Ansd 4yepenoBaHWsi HaCOCOB.
BpeMsi ycTaHaBnMBaeTcst B napameTtpe 27-55. [laHHblii napaMeTp TpebyeTcs Ans yCTaHOBKM YacoB
peanbHOro BpeMeHu.

27-55 lMpeanycraHoBJ/IeHHOE BpeMs YepeaoBaHus

Anana3soH:

1:00%*

[00:00 — 23:59]

DYHKUMNA:
MpenycTaHoBNEHHOE BpeMsi 4epeaoBaHUs — BpeMs CyTOK AN YepefoBaHWsi HacocoB. DTOT
napameTp AOCTYMNeH TO/MbKO B TOM C/lyvae, eciim napameTp 27-54 yCTaHOBMIEH HAa BPeMS CyTOK.

27-56 MMepexnroyaemMas NPoOU3BOAUTENIbHOCTb HMKe

Anana3soH:
% [0 % (Bblkn) — 100 %]

0
(Bblkn.)*

DyHKUMUA:

3TOT napameTp TpebyeT, 4Tobbl BeAywuii Hacoc paboTan C NPOM3BOAUTENBHOCTLIO HIKE 3TOro
3HaueHWs1 40 TOro kak ByAeT paspelleHO YepeioBaHue Ha BPEMEHHTI OcHoBe. bnarogapst aToi
yHKUMM YepepoBaHWe 6yAeT MPOUCXOAMTb TOMbKO Ha CKOPOCTM Hacoca, He AocTuraroLlei
CKOPOCTU, MPY KOTOPOM NpepbiBaHWe paboThbl He 6yAeT BIUSTL Ha NPOLECC. ITO CBOAUT K MUHUMYMY
NoMexn B CUCTEME, Bbi3BaHHbIE OnepaunsaMi YepefoBaHWs. 3Ha4yeHne BBOAUTCA B MPOLEHTax oT
npou3BoAUTENbHOCTH Hacoca 1. PyHkums "Tepekniovaemas NPOVU3BOAUTENBHOCTb HIDKE" MOXET
6bITb 3anpelleHa nyTeM yCTaHOBKM 3TOro napametpa pasHbiM 0 %.

27-58 3apep)kka BKJIIOUEHMS CNliefl. Hacoca

Anana3oH: DYHKUMUA:
0,1 c* [0,1-5(] 3apepkka BKJIIOYEHMS Crief. Hacoca — 3aAepXXka Mexay OCTaHOBOM TeKyLLero BeAyLlero Hacoca u
NyCKOM CNeAyioLLero BeayLiero Hacoca npv YepeaoBaHnn BeAyLMX HacocoB. 3TO AaeT BpeMs ANs
KOMMYyTaLWKN KOHTaKTOpPOB, NMoka 0ba Hacoca OCTaHOB/IEHbI.
Speed
A
Current Lead Pump New Lead Pump
Y f =T' E
| | ime =
3
I | oy
Run Next Pump Delay S
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6.1.10 MopgknroueHusn, 27-7%*

MapaMeTpbl Ansi KOHUIYPUPOBaHUsI NMOAKIIOUEHUI pene.

27-70 Pene

Oonuus: DYHKUMUA:

CranpgapTHoe pene MapameTp 27-70 - TabnuuHbli NapaMeTp, MCMOMb3yeMbll Af11  HAcTPOWKM  yHKLUMK
[IONOMHUTENbBHbIX pene. B 3aBMCMMOCTM OT TOrO, Kakas Onuust yCTaHOB/EHa TONMbKO AOCTYMHble
pene 6yayT BUAMMBI. ECIM pacluMpeHHbIi KackaaHblii KOHTPONEp ycTaHoBNeH, pene 10-12 6yaeT
BUAUMBIM. ECM yNyyLlEHHbIN KackaaHbIA KOHTPOEp ycTaHoBMeH, pene 13-20 6yaeT BUAVMBIM.
Ecnv 06e onuuu ycTaHoBNEHbI BCe pene 6yayT BUAHbL. [N HAaCTPOMKM YHKLMM KaXaoro pene
BblbepuTe oTAenbHble pene M 3ateM BblbepuTe dyHKkumMio. Ecnv BbibpaHa (yHKUMS onuuu:
CTaHpapTHOe pene, pene MOXeT 6biTb UCMOMb30BaHO Kak pene obLiero HasHayeHus U uckomas
yHKUMS BNOCNEACTBUM MOXET 6bITb HAacTpoeHa B napameTpe P5-4*.

[0] MNpuBoa X paspelueH PaspelueHve nogunHeHHoro npmeoaa X
Hacoc K k npusogy N MoakntounTe Hacoc K k npusogy N
Hacoc K k cetn Moakntounte Hacoc K k cetn
BHumaHue

Ecnn MCO 102 ycraHosneH, gononHutensHoe pene MCB 105 Takoke MOXeT 6biTb
[IOCTYMHO AN KaCKaAHOro yrpaBneHus.
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6.1.11 MNokasaHua, 27-9%

BbiBOAVMbIE Ha AMCnNeN napamMeTpbl 4OMNONHUTENBHOIO KaCKkagHOro ynpas/iieHUs.

27-91 3apaHue ans Kackaaa

3apaHve s Kackajaa — napameTp, BbIBOAUMBIN Ha AWCTNEN M OTOBpaalowmii BbIXOAHOW CUIHan 3adaHusi Ansi UCMO/b30BaHUS C MOAYMHEHHBIMM
npuBoAaMu. 3T0 3afaHue AOCTYMHO, AaXe eCnv FMaBHbIN NPUBOA OCTAHOBJEH. 3aaHne NpeACTaBisieT co6ol CKOPOCTb, Ha KOTOPOV NpuUBOZA paboTaeT
nnu pabotan 6bl, ecnu 6bl 6bi BKIOYEH. MaclwiTabupyeTcs B NPOLEHTaX OT BEDXHEIO rpeaena ckopocty gauraress (nap. 4-13 [06/MvH] vnu nap. 4-14
[rul).

Ea. uam.: %

27-92 TeKywmii % ob6Lueii Npou3BoAUTEIbHOCTH

Tekywmii % o6Leii NpoM3BOAUTENBHOCTV — MapaMeTp, BbIBOAUMLIA HA AWCTIIEN M OTOBpakatowmii pabouyto TOUYKY CUCTEMbI B BMAE AOMM 06LiEl
NPOU3BOANTENBHOCTM CUCTEMBI B NpoueHTax. 100 % O3HAYaeT, YTo BCE HACOChl paboTaloT Ha MOHOW CKOPOCTU.
En. usm.: %

27-93 CocTosiHMe AOMNOJIHUTE/IbHOIO Kackaja

onuus: DyHKUMNA:
CocTosiHVe AOMOMHUTENBHOMO Kackaaa — MapamMeTp, BbIBOAWMBINM Ha AWCTNel U 0ToBpaXaroLmii
COCTOSIHME KaCKaHOW CUCTEMbI.

[0] * 3anpetueHo [ONONHUTENbHBIN Kackaz He UCTONb3yeTcs.
BbIk/I. [ONONHUTENbHbINM Kackaz BbIK/OYeEH.
Pabota [oNonHUTeNbHbIN Kackas paboTaeT HOpMasbHO.

Pabota B  ¢ukc. AvanasoHe [lOMONMHWUTENbHLIA Kackad paboTaeT B pexvMe (UKCMPOBAHHOWM CKOpPOCTU. Hacockl mepeMeHHOow

CKopoCTeif: CKOPOCTW OTCYTCTBYIOT.

®UKC. CKOPOCTb CucteMa paboTaeT ¢ PUKCUPOBAHHOW CKOPOCTbIO, YCTAHOB/IEHHOW B mapametpe 3-11.

B pasoMKHyTOM KOHType Cvctema paboTaeT B pexyMe pasoMKHYTOrO KOHTYpa.

3achuKcMpoBaHo CvicTema 3achvKCMpoBaHa B TEKYLLEM COCTOSHUU. HUKAKMX M3MEHEHUI He ByaerT.

ABapMﬁHaSl CUTyauusa CucteMa OCTaHOB/EHA BCNeACTBME OCTaHOBa BbIGGFOM, 3aLL|I/ITHOﬁ GJ'IOKI/IPOBKVI, OTKJTIOHEHUA C

6710KMPOBKOW MM 6€30MacHOro OCTaHoBa.

ABapWiHbIN CUrHan CucteMa paboTaeT c noaayeii aBapuNHOro cUrHana.
BkntoyeHve BbinonHaeTcs onepaumst BKIIOYEHUS.

BoikntoueHune BbinonHseTca onepaums BbIKOYEHNS.
YepeposaHve BbinonHsieTca onepauns YepefoBaHus.

BepyLumii Hacoc He Ha3HaueH Bepywmii Hacoc He BbIGpaH.
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KdCKadAHOIo KOHTPOJUIEPA & 7 NOAHYNHEHHDbIN

8 NMpuno)xxeHue A - npuMeyYaHm NnoAYMHEHHbIN

8.1.1 Pa6oTta cucteMbl rNnaBHbi /NOAUYNHEHHbIN

OnucaHue NpUNoKeHns

CucteMma, ucronb3yemasi Kak NnpuMep, CoaepXWT 4 Hacoca OAMHAKOBOrO pasMepa B CUCTEME pacrpeAeneHust BoAbl. Kaxablii U3 HUX MOAKIIIOYEH K
npuBoay Danfoss VLT® AQUA. [aTuuK [aBneHUst C aHanoroBbiM  BbIXOAHbIM opMaToM B 4-20 MA UCMONb3yeTcs B kayecTBe o6paTHOM CBA3UN U
NOAKMIOYEH K NPYBOAY, HasbiBatloLeMycs 'TNaBHbIM NPUBOA'. rMaBHbLIM NpUBOL Takxe BktovaeT Danfoss VLT® onuyms paciumpeHHoro KackagHoro
KoHTposepa MCB-101. HazHauyeHne cMCTeMbl COCTOUT B MOAAEPXKMBAHWM MOCTOSIHHOIO AABNEHUS B CUCTEME.

[loBofbl B MOMb3y WCMOMb30BaHUS HACTPOMKU "rNaBHbIi/NOAYMHEHHDBIN" BMECTO CTaHAAPTHOTO pexuMa KackafHoro YynpasfieHus MoryT ObiTb
cneayoLwmnmMmn:

. B cTapoli 1 cnaboit cucTeMe HacOCOB A€ OrPOMHbIE CKAYKM AaBNEHUs MOFYT MPUBECTYU K yTeuKe, BbICOKast 3PEKTUBHOCTb PEXMMA rMaBHbIN/
MOAYMHEHHBIN MOXET BbITb peasnbHbIM NPeNMyLLECTBOM.

. B cucTemMax NoCTOSIHHOrO BOASIHOMO ZlaBIEHWSt HACOChl MOTYT YNpaBnsTbca Hanbonee aHeproadeKTUBHLIM MyTeM, UCMONb3yst paboTy pexuma
rNaBHbIN/NOAYMHEHHBIN.

. B cucteMax c 6ONbLMM pacXoXAEHWEM pacxoAa 6biCTpOpearvpylolmii PeXuM raBHbIA/MOAYMHEHHBIM 6yAeT 6biCTpO M 6e30macHo
COXPaHSITbMOCTOSIHHOE AaBJIEHME.

. OueHb nerkas yCTaHoBKa - He HY)XHO BHellHee obopyaoBaHue. MpuBoabl MOryT 6biTb nocTasBneHbl B IP55 unu aaxe IP66, 4To 03HavaeT HeT
HeoBX0AMMOCTM B NaHensxX, 3a UCKIOYEHVEM NIaBKUX NpefoXpaHnUTENei.

MpuHUMaTbL BO BHUMaHKNe
Mo CpaBHEHWIO CO CTaHAAPTHOM NPOLIEAYPOI KaCKagHOro KOTPOsIIepa, KOMIMYECTBO paboTatoLLMX HAaCOCOB KOHTPOIMPYETCS CKOPOCTLIO BMECTO 06paTHOM

CBA3W. 11151 NONYYEHUs HaNBObLLErO SHEProCOEPEXKEHNS CKOPOCTb BKIOUEHMS W BbIKITIOYEHUS AOMMKHA BbITh YCTAHOBEHA KOPPEKTHO COOTBETCTBEHHO
cucteme. ns 6osee NoIHOro MOHMMaHUs NpUHLMNA 06paLLaNTeCh K PUCYHKY 1.

CKOpOCTb BK/IOYEHNS M BbIK/TIOYEHUS YCTaHAB/IMBAETCS NOSb30BaTeNeM

[N151 KaxoW CTyneHu. NpaBuibHasi CKOPOCTb 3aBUCUT OT MPUIOXKEHUS U Total z
Power S

cuctemsl. B Bepcumn nporpaMmHoro obecnevenns VLT® AQUA Bbiwe 1.1 A 3
8

CKOpOCTb ByAET aBTOHACTpOeHa NpUBOAOM. paBusIbHblEe YCTAaHOBOYHbIE
napaMeTpbl Takke MOryT BbiTb Ha3HaueHbl UCMOMb3ysi KOMMbIOTEPHOE

'

/
nporpaMmHoe obecnevenne Danfoss MUSEC, koTopoe [OCTYNHO K Wrong adjusted J g&:;céd stage
s
" U . -
CKaUMBaHMIO C Hallel AoMaluHel cTpaHmuubl: www.danfoss.com stage on speed v on speed
- 7
ns Hayana paboTbl yCTaHOBOYHbIE NApaMeTpPbl NMOKa3aHHbIe B Tabnuue r -” Stage on

1.1 MOryT 6bITb MCMO/b30BaHbI B 60BLUMHCTBE NPUIOKEHUIA. == speed pump

= Time

1 Pump 2 Pumps
running running

PucyHok 8.1: O6wwasi noTpebnsiemMast MOLHOCTb.

CkopocTb BkatoueHus [Mu] CkopocTb BbikitoueHus [Mu]
(MNapametp 27-31) (MNapametp 27-33)

CryneHb 1 40 MwuH. ckopocTb

CtyneHb 2 42 36

CryneHb 3 45 38

CryneHb 4 47 40

Tabnuua 8.1: MprMep CKOPOCTU BKIIOYEHUS U BbIKITIOYEHMS
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dneKTpuyeckas CxemMa CoOeAMHEHN
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PucyHok 8.2: JnekTpuyeckas cxema coeanHeHui. KnemMma 27 Ha rnaBHOM npueoAae MUCNosb3yeTca Kak 06pa3eu BbIXOAHOIo mMmnysnbca.
Knemma 29 Ha NoAYMHEHHbIX NPUBOAAX UCMOSb3yeTCa Kak o6pa3eu BXOAHOr0 MMNysbca. Bce nogYmMHeHHble NpUBOAbI MNOAK/IOYEHBI K CETU
1 aBuraTento 04MHaKoBO B TO BPeEMS Kak rNaBHbIN NpUBO/A CUMBOSIM3UPYETCS TEKCTOM: CEeThb U ABUraTelb.

BHuMaHue

HanpvMep, fonyckaeTcs, YTo AaTUYMK AABIEHWS UCMOMb3YeMbIi Kak AaTuuK 06paTHOM CBSA3W, MMeeT AuanasoH ot 0 go 10 6ap.

YcTaHOBKM NnapaMeTpos:

YCTaHOBKM AUCh/ien - rMaBHblii NPUBOA:

Crpoka ancnnes 1.1, manas 0-20 3apaHue [1601]

Crtpoka aucnnes 1.2, Mmanas 0-21 O6paTHas cBs3b [1652]
Crpoka aucnnes 1.3, manas 0-22 Tok anekTpoasuratens [1614]
Crtpoka aucnnesi 2, 6onbluast 0-23 YacToTta [1613]

Crpoka aucnnes 3, 6onbLuas 0-24 3apaHue ansa kackaga [2791]

HacTtpoiiku gucnnes - noAYMHEHHbIE MPUBOADI:

Crpoka aucnnes 1.1 manas 0-20 BHelwHee 3aaaHue [1650]
Crpoka aucnnes 3, 6onbLuas 0-24 YacToTa [1613]
BHumaHune

OTMeTbTE: (hOpMaT aHaNoroBOro BXoAa yCTaHaBIMBAETCsl, UCMOMb3ys nepekntodatens S201 , Haxoasawmiics nog LCP.

Ba3oBble HACTPOMKM W AN rNAaBHOIO M AN NOAYMHEHHbIX NPUBOAOB:

MapameTpsbl:

3ameHa 06/MWH Ha Ml Kak eAuHULY U3MEPEHUst CKOPOCTU 0-02

HoMuHanbHas MOLHOCTb ABUraTens 1-20 / napametp 1-21 (kBT /n.c.)
HoMmuHanbHoe HanpsbxkeHue asuratens 1-22

Tok asuratens 1-24

HoMuHanbHas ckopocTb ABuratens 1-25

KoHTponb BpallieHust asuratens 1-28

AKTVBMPOBaTb aBTOMaTUYECKYIO afanTaumio 3/ABuratens 1-29
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Bpems pasroHa 3-41 (5 cekyHa* B 3aBUCMMOCTM OT TUNopasMepa) JomKHO 6biTb 0AMHAKOBO B
rNaBHOM W MOAYUHEHHOM!

BpeMmsi 3ameaneHms 3-42 (5 cekyHa* B 3aBUCMMOCTM OT TUNopasmepa) Jo/mKHO 6biTb 0AMHAKOBO B
rNIaBHOM W MOAYMHEHHOM!

HwxHMI Npeaen ckopocT asuratens [Mu] 4-12 (30 Hz)

BepxHuii npegen ckopocTu auratens [u] 4-14 (50 'y) AomkHO 6bITb OAMHAKOBO Ha FIABHOM U MOAYMHEHHDIX!

HacTpoiikm ToNbKo AN rMaBHOro npMeoaa
1. Mcnonb3yite Mactep HacTpoek “Closed Loop” B “Quick Menu_Funtion_Setup” ans npocToit HacTpoiiku obpaTHol cBa3v 1 M-KoHTponnepa.

2. YctaHoBuTE KOHMUIypaLmio rMaBHOMO YCTPOWCTBa B MapameTpe 27-**

BkntounTb [NaBHbIN/NOAYNHEHHbI 27-10

YCTaHOBUTb KONIMYECTBO NPUBOLOB 27-11

YCTaHOBUTb CKOPOCTb BK/IOYEHUSI B COOTBETCTBUM C Tabnuueit 1 27-3*%

KoHdurypuposathb pene 1 27-70 MpvBoA 2 BKIIOYEH
KoHdwurypupoBsaTb pene 2 27-70 MpuBoa 3 BKJIIOYEH
KoHdurypuposatb pene 10 27-70 MpuBoa 4 BKJIIOYEH
MuHMManeHoe 3ajaHne 3-02 0 [bar]

MakcumanbHoe 3agaHune 3-03 10 [bar]

Knemma 27, pexum 5-01 Bbixoa [1]

Knemma 27, umdpoBoit BbIXOA 5-30 MMNynbCHbIN BbIXOA [55]
Knemma 27, nepemMeHHasi MMMNy/bCHOrO BbIXOAa 5-60 3apaHue ans kackaga [116]
Makc. yactota umn. Bbixoga N227 5-62 5000 [Hz]

HaCTpOﬁKM TONbKO AN NOAYUHEHHbIX NPpUBOAOB

YCTaHOBUTb UCTOYHMK 3afaHus 1 3-15 ViMnynbcHbIv Bxoa 29 [7]
YCTaHoBUTb KfieMMy 29 Ha LUudpoBOi BX0A 5-13 VMnynbcHbIi BXoA [32]
YCTaHOBUTb HW3KYIO YacToTy Ha knemmy 29 5-50 0 [Hz]
YCTaHOBUTb BbICOKYIO YaCTOTy Ha KiemMmy 29 5-51 5000 [Hz]

pa6oTbi

KOra cucTeMa BK/OYeHa B paboTy, rnaBHbii NpuBoa 6yAeT aBTOMaTMuecky 3anyckaTb "6GanaHCc BpeMeHW" Ha Bcex npuBoaax, paboTatowmx c
HeobX0oAMMbIM KOSIMYECTBOM HACOCOB, B 3aBWCMMOCTM OT noTpebnenus. Ecnu, Mo Kako TO MpuuMHE no/b30oBaTeslb XOYET BbIAENUTL Kakue
3M1eKTPoABUIraTeENN NPeAnoYTUTENbHEE, BOSMOXHO OTAATh NpeanoYTeHMe HacocaM B napameTpe 27-16 no TpeM yposHsM. (MpuopwuteT 1, MpuoputeT 2
1 3anacHoii Hacoc). Hacockl ¢ npuoputeToM 2 6yayT BKIOYATLCA TOMbKO KOraa HET AOCTYMHbIX HACOCOB C MpUOpUTETOM 1.

MoxeT 6bITb He06X0AMMa TOHKAs HAaCTPOViKa CKOPOCTU BK/IKOHYEHMS]/BbIK/THOHEHMS], YTOBbI ONTUMU3MPOBATL NOTPe6neHne SHepruu.
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AncdaBUTHBINA yKa3aTenb

D

De-staging 28
I

Ip55 Wnn faxe Ip66 43
M

Multiple Unit Staging Efficiency Calculator = Kanbkynstop 3ddektvBHocT1 KackagHoro BkntoueHns Heckonbkux bnokos 23
Musec 23,43
\'}

VIt® Onuus PacwumpeHHoro KackagHoro KoHTponnepa Mcs-101 43
A

ABTOHaCTpoiika CkopocTeii Bkntoyenusi, 27-30 (6yaeT BrtoyeHa B byaywumx Bepcusix!) 34
ABTOHACTpoiiKa YcTaBok Bkntoyerus, 27-40 35
AHanorosoro Bxoaa 44
b

ba3oBble HacTpoiiku 44
ba3oBbiii KackagHblii KoHTponnep 6
BrnokvpoBka Bkto4eHws1/BbIKIOYeHUs 28
B

Beenexne 11
Beeaerure Mco 101 M Mco 102 5
Beaywero Hacoca 27
Beaywmii Hacoc 27,28
Bepcus Mo 3
Briouerne 22
BknitoyeHue / BoikntoyeHne 27
BknroueHve / BoikntoueHne Hacocos MNepemeHHoi Ckopoctu OcHoBaHo Ha CkopocTu MprBoaa 22
BknroueHwe / BoikioueHne Hacoco ®ukcupoBaHHoi Ckopoct OcHoBaHo Ha CurHane O6patHolt Cesiav Mo JaBneHuo 23
BkntoueHue: 28
BxntoueHuns U BoikioyveHns 43
BpaweHne Hacoca Bxonoctyto 26
Bpems Bpaluenus Bxonoctyio 26, 31
Bpems Bpaluenns Bxonoctyto Ans Hencrone3yembix Hacocos 21
Bpemsi ®ukcaumm bnokuposanus, 27-25 33
BbikntoyeHne 22
BbixoaHbIM ®opmaToM B 4-20 Ma 43
r

nasHoM lMpuBoae 6
nasHbIii Mpusog 21,43
1]

[atuvk JaBnenus 44
[atuuk ObpaTHoit CBsi3n 44
[atuukom CurHana O6paTtHoii CBsiaun 22
[on. KackagHblii KoHTposnnep 41
[on. KackagHblii KoHTponnep, 27-** 29
[ononHutensHoe KoHdurypuposanue [ins Heckonbkux Mpueoaos 21
3

3agepxka BrtoyeHus, 27-23 33
3apepxka Bolknovenns, 27-24 33
3apepxka OTkoveHns Ha MuH. Ckopoctn, 27-27 33

KdCKaAHOIo KOHTPOJUIEPA
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AJIQPABUTHDBIN YKA3dTEJ1b

3agepxka lNpy 3ameanenuu, 27-41 35
3apepxka PasroHa, 27-42 35
K

KackapaHblii KoHTponnep 5
KackapaHblii KoHTponnep, 27-10 30
Knemma 27 44
Knemma 29 44
KonebaHnwus JaBnenus 13
KonuyectBo Hacocos, 27-12 30
Konwyectso MNpusoaos 21
Konunyectso lNpvBogos, 27-11 30
KoHdurypauum Mpreoaos 11
KoHburypaums MaBHbIA-NMOAYMHEHHBIV 14
KoHdurypaums Hacocos PasHbix Tunopasmepos 16
KoHdurypaumsi HacocoB ®dukcupoBaHHoW CkopocTu 13
KoHdurypaums, 27-1* 30
KoHdurypmposaHue Cucrembl 21
Kputnyeckunx Cuctem 28
n

Jlerkas YcraHoBka 43
H

Hapabotka 27
HacocoM ®ukcposaHHoi CkopocTu 6
Hacocbl NMepemenHol CkopocTy. 6
Hactpoiika MapameTpoB Kackaga 21
HacTpoiiku BrnioueHus, 27-4* 35
HacTpoiikn uanasoHa Yacror, 27-2* 31
HacTpoiikn Aucnines - MogumHeHHble MpuBoas! 44
Hactpoiiku Tonbko [ins MnaeHoro Mpueoaa 45
Hactpoiiku Tonbko 5151 MoaYnMHeHHbIX Np1BogoB 45
Heckonbkumm Mpusoaamm 27
HopmanbHbiii Pabounii AuanasoH, 27-20 31
o

O6wwas HapaboTka Hacoca, 27-04 30
Obwee OnucaHne 6
OpHum lMpueogom 27
OnTuMmM3npoBaTh lNoTpebnexne SHeprun 45
OcobeHHocT KackagHoro KoHTponnepa 25
Otpatb lMpeanouteHne Hacocam 45
n

MNepexntovatens S201 44
MNua-perynstop 22
Mnatolt JononHuTensHOro PaclumpeHus 6
MNopnepxusaemas KoHburypaums 11
MoaumMHeHHbIV MpuBogam 21
MoaYnHeHHbIM MprBoAOM 6
Mopor Bkntoyenwns, 27-43 36
Mopor Beikntovexns, 27-44 36
MocTosiHHOe [aBneHve 43
MNpenen bnokvpoBaHus 28
MNpenen bnokvpoBaHus 27-21 32
Mpenen bnokvposaHus, 27-21 32
MporpamMmHoe ObecneyeHve 23
MpousBoanTensHocTb Kaxkaoro Hacoca 21
MpoussoanTensHocTb Hacoca, 27-14 30
Myckatenu [urateneii, 27-17 31
P

Pa6oTa CucTeMbl [NaBHbINA/NOAYMHEHHbIV 43
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Pabouwnii nanasoH Tonbko dukcpoBaHHoi CkopocTu, 27-22 32
PaBHOMepHoe Pacnpeaenexue 21
PaBHoMepHoe Pacnpesenenve HapaboTtku 17
PaBHoMepHoe Pacnpesenenve HapaboTku 26
PaBHoMepHoe Pacripepienervie HapaboTku, 27-16 30
PacwwupeHvie basoBoro Kackapa 11
PaclumpeHHbivi KackagHbiii KoHTponnep Mco 101 U YnyyweHHbi KackagHbii KoHTponnep Mco 102 5
PexxrmMe PazoMkHyTOro KoHTypa 6
Pene, 27-70 39
Pewwenns O BrtoyeHun U BoikoyeHnn 14
PyyHoe YnpasneHune Hacocom 25
Py4Hoe Ynpasnenne Hacocom, 27-02 29
C

C6poc TekyLent Hapabotku, 27-19 31
Curtan O6paTHoi CBs3u Mo [laBneHnio 27
Curvana ObpaTtHoli CBsi3u Mo [laBneHuio 15
Cucremax lNoctosiHHOro BoasiHoro [aBnexuns 43
CkopocTb BksitoueHus (ru), 27-32 34
CkopocTb Bruttouenus (ru), 27-46 37
CkopocTb BruitoueHnst (06/MuH), 27-31 34
[CkopocTb Brtouenust ] 43
CkopocTb BistioueHns U Beikntouenus, 27-3* 34
CkopocTb Bbikntoyenns (ru), 27-34 35
CkopocTb Bbikntoyenns (06/MuH), 27-33 35
CkopocTb BbikntoyeHust (06/MuH), 27-47 37
[CropocTb BbikntoueHus ] 43
CkopocTb lNoakstoyerns (06/MuH), 27-45 37
CkopocTbto BMecto O6patHoii CBsiau 43
Cnaboii Cucteme Hacocos 43
CwmelaHHas KoHdurypaums Hacocos 15,17
CmewwaHHoro [Noakioverns Hacocos 21
CocTosiHme Hacoca, 27-01 29
T

Tekywas Hapabotka, 27-03 29
y

Ynpasnenve N CocTtosHue, 27-0* 29
Ynpasnenue C 3aMKHYTbIM KOHTYpOM 22
YcTaHoBku ucnnes - MnasHbii Mpreog 44
YcraHosku apameTtpos 44
YctpoiictBa MNnaBHoro Mycka 19
YTeukn 3
(0

®uKkcnpoBaHHoi CkopocTn 28
]

nekTpuyeckas Cxema CoeanHeHWN 44
SHeprocbepexeHus 43

KdCKaAHOIo KOHTPOJUIEPA
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