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1. Moaeanb u cnenupuKanus

1.1 Onucanue moaean

Mozens muathl ynpaBieHHs HacocaMu IpeoOpasoBarenst vactoTel cepun ES024 Hocut
o6o3naueHre ES024WF. C noMolupto JaHHOH I1aThl peoOpasoBaren yactoTsl cepun ES024 moryt
obecreynBarb noga4y BOABI C AaBTOMATHUYCCKUM IOAACPKAHUEM IIOCTOSIHHOIO YPOBHS [aBJICHHUSA.
IIpeoGpa3oBaTenn 4acTOTHI, OCHANICHHBIC JaHHBIMH IUIATAMH MOTYT TaK JKe HPHUMEHATBCS JUIS
YIpaBICHHUS W aBTOMATUYECKOTO IIEPEKIIOUCHHS B COOTBETCTBHU C 3aJaHHOW JIOTHKOW HACOCOB
JPYTUX JKHAKOCTEH pasmuyHOW Bs3kocTH. OHH MOLYT BBIIONHATH (DYHKUMH MHOTOCTYIECHYATOM
moJga4y BOJbI, YIPABICHUA HACOCAMU MMOHHUKXCHHOI'O MaBJICHUS, YIIPABJICHU APCHAXXHBIMU HAacoCaMu,
TepPUOINYECKOHl CMEHBI pabodyero Hacoca, AHATHOCTHPOBAHHMS M HCKIIOMGHUS U3  CHCTEMBI
HEHCIPaBHOTO Hacoca.

1.2 BHemHuii BUJ IUIaThI YNIPABJICHHs HACOCAMHU
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Puc. 1.1 BHenHunii BUI IIaThl ypaBIeHNs HACOCAMU

1.3 YcraHoBKa NJIaThl yNIPaBJIeHUs] HACOCAMU

Pa3zbem nuatel
KpenexHbie orBepeTHs
Kpernesxusie orBepeTus

Puc. 1.2 YcTaHOBKa ITaTh YIPaBISHNS HACOCAMI
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2. MOyHKNMM ILUIATHI YIPABJIEHUS HACOCAMH
1) IomnepkMBalOTCS.  MHOTOYHMCICHHBIE (DYHKIMH, KOTOPHIMH OONamaloT mpeodpa3zoBaTenu
yacToTsl cepun ES024.
2)VMeeTcss BOBMOXHOCTb HACTPOWKH 10 BOCHMH Pa3jIMYHBIX 33JaHHBIX YPOBHEH JaBJICHHUS,
pacnpeeNeHHbIX 0 BPEMEHHU CYTOK.
3) dyHKIMA yIpaBIeHUs] HACOCAMH TTOHIKEHHOTO JABJICHHUS TO3BOJISAET CUCTEME OCYIIECTBISATH
MePEeXo]] B «CILILINH PEKUM» U IPH HEOOXOAMMOCTH aKTHBHPOBATh HACOCHI U YIIPABIIATh UX MOAAYCH.
4) OyHKIMSI OCTAHOBKHM HACOCOB IPH MajiOM BOZOPa30ope IMO3BOJSET YIYYIIUTh [OKa3aTellH
9HEprocOepeIKeHUsL.
5) @yHKIMS NEPUOANYECKOW CMEHBI HACOCOB TTO3BOJIACT 00ECIICUUTh UX PABHOMEPHBIH H3HOC M
n30eXKaTh PIKABEHUS PE3EPBHBIX HACOCOB.
IIpumeuanue.
s ucnonvzosanus 0anHOU GYyHKYuU HeobX00UMO, Umobbl NPOU3BOOUMENbHOCHb OCHOBHO20 U
pe3epeHbIX HACOCo8 OblNA 0OUHAKOBOU.
6) DyHKIMA YIPABICHHS IPEHAKHBIMU HACOCAMH MO3BOJISIET KOHTPOIMPOBATh YPOBEHb CTOYHBIX
BOJI.
7)DyHKUMS ONpEACNCHHsS YPOBHS JKHIKOCTH W YIPABICHHS HAIOJHEHHEM pe3epByapa
MO3BOJAET BKJIIOYATh HACOC B 3aBHCHMOCTH OT KOJMYECTBA BOJbI B PE3epBYape M BOCIOJHATH €€
pacxoi ¢ 3alaHHbIM YPOBHEM IOZIA4H.
8) DYHKIMS CUTHAIN3ALMHU O CIIMIIKOM BBICOKOM H CIIMIIKOM HH3KOM JaBJICHHHU B TPyOONpoBOIE
MO3BOJISIET BBIIABaTh HA BBIXOJI IPE0OPa30BaTelIs YaCTOThI CUTHAN HEJIOILyCTUMOTO YPOBHSI JAaBICHHS.
9)Ilnara ynpaBieHHs HAacOCaMH MOXKET XPAHHTh 3HAYCHHUsI TOKOBBIX I1apaMEeTPOB JIO CEMH
JBUrateneil HacocoB M 00ECIEYMBATH TOKOBYIO 3allUTY M 3alIUTYy OT INEPErpy3KH KOHKPETHOTO
JIBUTATeNIs, pabOTAIONIEro B TEKYIIHH MOMEHT BPEMEHH.
10) ®yHKuus ~ IMATHOCTMKM  HEHMCIPABHOCTEH  IO3BOJIACT  aBTOMATHYECKH  BBIABILATH
HEHUCIIPaBHbIH HAcOC.
Ilpumeuanue.
3anucw o neucnpasnocmu modcem 6vims OYUWEHA ¢ NOMOWbBIO QYHKYUU cOPOCA OWUOKU.

3. BJok-cxeMa THIIOBOIO NPUMEHEHM IJIaThl YIPaBJeHUHA HacOCaMH

ITpeo6pasoBarens
yacToThl cepun ES024,
OCHAIIEHHBIN [IATON
YIpPaBIICHHUs HACOCAMH ES024

Curnan YCTaHOBKH
JaBJICHUS

JlanHbie 0 paboyeM JIaBIeHUH

JlaTuuk ypoBHs

JlaT4yMK JaBJICHUS

I ] Tpy6onpoBoj| BOZOCHAOKEHHS

Pesep-
Byap
YHCTOMH
BOJIBI

Pesep-
Byap
CTOYHBIX

E ? 4 : < Cers 1 Z i
‘( ) 4 ; i Cers 2
£
j/_ ; ; : Cets 3

Hacocsl ¢

perynaupyemoii nojgauei E i

he

BOJ

Kananuzanus
D=
pil

peHa)l(Hblﬁ Hacoc

Puc. 3.1 Cxema THIIOBOTO TIPUMCHCHHUS TUIATHI YIIPABJICHUS HACOCAMH

4. KaeMMbl I1aThI yupaBJjeHHs HacocaMHu

HaumenoBanue
KIOMM Hasznauenue u onucanue kiemm
TanbBaHNYECKH pa3Bsi3aHHbIC IU(POBBIE BXO/BI, (HOPMUPYIOIINE CUTHAI BUA
BKJI-BBIKJI ¢ momomipio koutaktoB PW u COM
S6-S8 Jlnamna3zoH BXogHOro Hanpspkenus 9 - 30 B
Bxoanoe conporusnenue 3,3 kOm
COM OO1mas kjeMMa HyJ1eBOTO ypOBHsI IU(POBBIX CUTHAJIOB M OTPHLIATENIbHAS
KJIeMMa HCTOYHHKA MUTaHus 24 B wiin BHEIIHEr0 HCTOYHHMKA MUTAHHUS
Kiemma BbIXOz1@ ¢ OTKPBITHIM KOJUIEKTOPOM, KlIeMMa Hyj1eBoro yposHs - CME2
Y2 JluanasoH HanpspbKeHus BHelnHero nutanus 0 - 24 B
Jlnana3on BeIxogHOro Toka 0 - 50 MA
CME2 Kiemma HyneBoro ypoBHs BBIXOZIa ¢ OTKPBITHIM KOJUICKTOPOM
AR Amnanoroslii Bxox curnana -10 - 10 B
Bxoanoe comporusnenue 10 kOm
Amnanorosslii Bxo curHasia Hanpspkenust 0 - 10 B wu Toka 0 - 20 MA, Tun
Al4 BBIOMPACTCS € MOMOILBIO TIepeKirouarens J2

Bxoanoe conporusienne 10 kOM (BXox curHaia Hanpspkenus) win 250 Om
(BXOJ] TOKOBOTO CHTHAJIA)
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GND OO01as KJieMMa HyJIEBOTO YPOBHS aHAJIOTOBBIX CUTHAJIOB
RT1 - RTS8 Bocems perneifHbIX BBIXOJ0B (C HOPMAJIbHO 3aMKHYTBIMH KOHTAKTaMH)
(A, B) Jonyctumsie napamerpsl 250 B, 5 A nepemeHoro Toka
BrIX0z1 aHAJIOTOBOTO CHTHAJIA HATIPSDKEHHUS MITH TOKA, TUIT BRIOHPAeTCs C
AO2 MOMOIIIBIO Iepekiroyarens J3

Jlnanazon BeixonHbIx curHayioB 0 - 10 B wim 0 - 20 MA

IMocnenoBarenbHblii nHTEpdeiic RS485, HacTpanBaeMBblii C TOMOILBIO

RS485+, RS485-
nepekiodaress J4

IMocnenoBarenbHblil nHTEpdeiic RS232, HacTpanBaeMBblii C TOMOILBIO

Pazsem D9
nepekodarens J4

5. TlepekmouaTtenn

0O6o03HaueHNE Onucanne

Tlepekmroyarenb BBIOOpA THIIA aHATOTOBOTO BXOZa (BXOJ| CUTHANA HarpshkeHus 0 -
10 B mnu Bxon TokoBoro curHana 0 - 20 MmA)

2 3ambikanue KOHTakTOB 1 (V) 1 2 (GND) akTUBHpPYET BXOJ CUTHAJIA HANPSDKEHUS
3ambikanue KOHTakTOB 2 (GND) u 3 (I) akTUBHpYET BXOJ TOKOBOTO CHTHAIA
IMepexmioyarens BEIOOpa THIIA aHATOTOBOIO BHIXOJA (BXOZ CUrHaIa HampspkeHus 0

13 - 10 B i Bxoz TokoBoro cursana 0 - 20 MA)

3ambikanue KOHTakToB 1 (V) u 2 (GND) akTHBHpYET BXOJ] CHIHAJIa HATIPSHKCHHUS
3ambikanue koHTakToOB 2 (GND) 1 3 (I) akTHBHpPYeT BXOJ TOKOBOTO CUTHAJIA

Tepekntoyarens BbiOOpa THIa HHTEpdeiica RS485 unn RS232
J4 3amMblkaHHe KOHTAKTOB | n 2 BkiroyaeT nopt RS232
3amMblkaHHe KOHTAKTOB 2 u 3 BkioyaeT nopt RS485

6. KiaemMMBbI NOAKJIIOUEHUS BXOTHBIX/BBIXOHBIX YIPABJISIONINX Hernei
6.1 KiieMMbI noaK/II04eHHs Lenell ynpaBIeHust

A3 | A4 | GND | A02 | RS485+ | RS48s- |

7. ®YHKUUH YNPaBJEHUs, peajqn3yeMble ¢ IOMOIIBIO IVIATHI YIIPABJIECHUS] HACOCAMHU

7.1 O6mas uHpopmanus

Ilnara ympaBiieHHs HACOCaMH MOXXET OBbITh HCIIONB30BaHA B TeX CIy4asX, Koraa TpeOyercs
TOYHOE MOAJCP)KAHUE JABJICHHUSI )KUIKOCTH B TPYOOIIPOBOJIC Ha 3alaHHOM ypoBHe(-sX). Hampumep B
TMPOMBIIIJIEHHBIX CUCTEMax MMOAAYU JKUAKOCTH UIA HYXJA TEXHOJOTHYECKHUX IIPOLECCOB, CUCTEMAX
OPOILEHHsI, CTAHIMIX BOJOCHAOXKEHMUS, B TOM YHCJIE BBICOKMX 3aHUH, CHCTEMaxX OTKaYKH CTOYHBIX
BOJI, CHCTEMaX MepeKayku HeTePOIYKTOB U T.II.

7.2 Onucanue CHCTEMBbI

IInara ynpasnenus Hacocamu ES024WF ucronb3yercss COBMECTHO C BBICOKOI()(EKTHBHBIMM
npeoOpasoBaressiMi 4acToTel cepur ES024 ¢ BeKTOpHBIM ynpaBieHueM. I[IpeoOpasoBarenb 4acTOThI
cepun ES024, ocHalleHHbIH IIaTOIl yHpaBIeHUs HACOCAMH, (DyHKIMOHAIBHO CIOCOOCH 3aMEHHTH
CHELUAIN3UPOBAHHYI0 CHUCTEMYy II0Jja4d BOABL  IOCTOSHHOrO JaBieHUs. B cpaBHeHuMH c
UCHOJIb30BAHUEM CHELHMAIM3UPOBAHHBIX KOHTPOJUICPOB, CHCTEMa IOJIy4aeTcst Ooiee MpocToi B
YCTaHOBKE M OKCIUTyaTalud, Oonee jemieBoif, Ooiee ymoOHOM st OOCIyKMBaHMS, a TaK Ke
obecrieunBaroleii 6onee cTabUIbHOE YIIpaBICHHE.

Cucrema ynpasJieHUs TI0Ja4eil BOIbI C HCIIOJb30BAHHEM NpPeodpa3oBaTe/isi 4aCTOThI CEPUHU
ES024 wm nuarsl  ynpaBiieHHsi HacocaMH  SIBISIETCS]  CHENHAJU3MPOBAHHON  BBICOKO
HHTEJIeKTyaJbHOoii . cucteMoii. Ilepel McnoJib30BaHHMeM IJIATHI  YNPaBJIeHHS HAcoCaMH
Heo0X0IMMO  BHMMATEILHO O3HAKOMHUTBCH C ONUCAHMEM CJIEAYIOIMX (YHKIHOHAILHBIX
napaMeTpoB.

7.3 Onucanne GQyHKUMOHAIBLHBIX NIAPAMETPOB

Ipumeuanue.

Mna nacmpotixu cnedylowux yHKyuOHAIbHLIX NAPAMempos npeodpazoeament YACHONbl cepu
ES024 oondicer bvimob ochaujen niamou ynpaeieHus Hacocamu.

\ S6 \ s7 | S8 | com | cmE2 | Y2

3aBojiCcKas
Bri60op pexuma 1moaadu BOIbI 0
YCTaHOBKA
PF.00 0 OTKITI0OYeH
Bosmoxubie =
1 YHUBEpCAIBHbINA PEKUM T101a4H BOJIBI
3HAYCHUS
2 3ape3epBUPOBAaHO

6.2 BbIxoanble Ki1eMMBbI peJjie

RTIA | RTIB | RT3A | RT3B | RT5A | RT5B | RT7A | RI7B |

| RI2A [ RmB | RT4A | RT4B. | RT6A | RT6B | RTSA | RTSB

6.3 BHewnuii BuJ pazbeMa nocJie0BaTeibHoro naTepgeiica RS232
GND TXD RXD

05040830201
06070809

3HayeHUe JAHHOTO IapaMeTpa MO3BOJISET I0Ib30BATENI0 BKIIOYUTh PEXKUM IOJJa4H BOMBL.

0: OTKJII04eH

ITnata ynpapieHus HacocaMu He paboTaeT

1: YHuBepcaJbHBIH PesKHM MOJAYH BOABI

TIprmenuM 1i1s GONBIIMHCTBA CUCTEM IIOAAYH XKUIKOCTH IO IOCTOSHHBIM JaBIeHUueM. [laHHbIiT
PEeKHM TaK )K€ MOXKET ObIThb HCIIONB30BAH B BEHTWIALMOHHBIX CHCTEMaX C HOAJEpIKaHUEM
TIOCTOSHHOTO JABJICHHS MIIH Pa3peKeHUs

2: 3ape3zepBHPOBaHO 115 OyIyIIEro paclupeHust pyHKIMOHAIBHBIX BO3MOXKHOCTEH IIIaThI

3aBojckast
BbI0Op UCTOUHMKA CUTHAJIA YCTAHOBKHM JIaBICHUS 0
YCTaHOBKa

0 Iudposas ycraHOBKa

Amnasnorosslii Bxoq All

Amnasnorossiii Bxog Al2

Amnasorosslii Bxoq Al3

Amnasnoroseiii Bxog Al4

BpIcOoKko4acTOTHBIN UMy IbCHBIH Bxoq HDI1
ITocnenoBarenbHbIH TOPT

YcTaHOBKa 110 BPEMEHHU

PF.01
Bo3moxnbIe

SHAYCHUA

N[N |W|N|—




Tlnara ynpaeienus Hacocamu rpeoOpasosaresisi yacToThl cepur ES024. MHCTPYKUUS 110 SKCIUTyaTalun

Tlnara ynpasieHus Hacocamu npeobpasosarets yactotbl cepu ES024. MHCTPYKIWMSI 110 SKCIUTyaTalnu

0: IludpoBas ycTaHOBKA IIOCPEICTBOM ITyNIbTa YNpaBJiIeHHs ¢ ydeToM mapamerpa PF.02.

1: Anajorosnrii Bxog AIl

2: Anajorosbiii Bxox AI2

3: AnaJjoroBbiii Bxog AI3

4: AnaJjiorosbliii Bxoq Al4

JlaBneHue 3amaeTcst ¢ MOMOIIBIO aHAIOrOBOro BXofa. Takoi Crmoco® yCTaHOBKM aHAJOTMYCH
crioco0y 3aJaHusi BBIXOAHOM 4YacTOTBl A  4Yepe3 aHAJIOTOBBIA BXOH OOBIYHBIX PEKHUMOB
GbyHKIMOHUpPOBaHKs TpeoOpa3oBarens. PasHHLA 3aKIOYaeTCss B TOM, 4YTO BXOAHOM CHIHAl
MHTEPIPETUPYETCS KaK 3aJaHHOE 3HAYCHHUE TABICHUSL.

5: Bpicoko4acTOTHBIN nMMyJabcHbIi Bxog HDI1

JlaBneHue 3aJaeTcsi ¢ MOMOIIBIO BBICOKOYACTOTHOTO MMITYJIBCHOTO BXoAa. Takod croco®
YCTaHOBKM aQHAJIIOTHYCH Croco0y 3a/aHus BBIXOJHOW YacTOThl A  4epe3 BBICOKOYACTOTHBIN
HMITYJIbCHBI BXOJl OOBIYHBIX PEXHUMOB (DYHKIHOHHPOBAHHsS MpeoOpa3oBaTessi 4acTOThl. PasHuua
3aKJIF0YACTCA B TOM, YTO BXOZ{HOﬁ CUTHAJI HHTEPIIPETUPYCTCA KaK 3aJTaHHOC 3HAYCHUC TaBJICHUS.

6: [ocienoBarebHBIH MOPT

JlaBneHue 3amaeTcs BeAyIIMM YCTpOWCTBOM uepe3 wuHTepdeiic. IlompobGHee cM. omucaHue
MPOTOKOJIA CBsA3H Ipeobpasopareneil yuactorsl cepuu ES024 ModBus B IHCTpyKLIUHM 110 3KCILTyaTalin
Inarsl unTepdeiica npeodpasosaresnst yactotsl cepuu ES024.

7: YecTaHOBKA N0 BpeMeHH

JlaBnenne 3aaeTcst U KaKI0r0 BPEMEHHOTO HHTEpBaia IyTeM HacTpoiku mapameTpoB PF.47 -
PF.64.

3HaueHUe 3aJaHHOTO JAABJICHUS SBISICTCSI OTHOCUTENBHBIM. 3HaYeHHe napamerpa, paBaoe 100%,
cootsercTByeT 100% OTKIMKA 0OpaTHOM CBSI3N.

3aBozcKast
BbI00p XapaKkTepUCTUKH PETyTHPOBAHUS IaBICHUSL 0
PR.O4 YCTaHOBKA
’ Bo3moxHbIe 0 ITonoXHUTEabHBIN THIT XapaKTEPHUCTHKU
3HAYEHUS 1 OTpHIaTeTbHBIIH THIT XapaKTEePUCTHKH

TIpy MONOXKUTENBHOM THIIE XapaKTEePHCTUKHU PETYIHPOBAHUS €CIH OTKIMK OOpaTHOM CBSI3U
GoJblie, YeM 33laHHOE 3HAUCHHE JABIICHHS, BBIXOJJHAS 4aCTOTa yMEHbIIACTCS.

Tlpu OTpUIATENIBPHOM THIE XapaKTEPHCTUKH PETYIMPOBAHHSA €CIH OTKIMK OOpaTHON CBS3H
GoJIblie, YeM 33laHHOE 3HAUCHHE JaBIICHHS, BBIXOJHAS 4aCTOTa yBEIMYNBACTCSL.

Hudposast ycraHoBKa JaBieHus S 4
o2 YCTaHOBKa
Bo3MoxHEBIE 0,0 - 100,0%
3HAYCHUSL

JlaBneHue 3a1aeTcs ¢ IOMOIIBIO IyJIbTa yNpapieHHs. 3HayeHHe IapaMerpa, pasHoe-100%,
coorBercTBYeT 100% OTK/IMKa 0OpaTHOM CBSI3N.

. 3aBozckas
BpI100p HCTOYHKMKA CHTHATa 00paTHOMW CBSA3H 0
YCTaHOBKa.
0 Amnanorossrii Bxox All
1 Amnajiorosslii Bxox AI2
PF.03 =
Bo3moxnbie 2 Amnazorosslii Bxon Al3
3HAYEHUs 3 AmHaJjioroBslii Bxon Al4
4 BpicokouacToTHBIN MMITynbCHbIH Bxoq HDI1
5 ITocnenoBatenbHbIi TOPT

JlaHHBIA TapamMeTp HCIOJb3yeTCsl UL Ha3HA4YCHMS MpeoOpa3oBaTeN0 4YacTOThl KaHaja, I10
KOTOpOMY Oy/JeT MoAaBaThCst CUIHAN 00paTHOM CBSI3U (OT JAaT4MKa JaBieHus). OmucaHue BO3MOXKHBIX
HCTOYHUKOB CHI'HAJia OOpPATHOM CBS3M COOTBETCTBYET OIMCAHHIO MCTOYHHKOB CHIHAJa yCTAHOBKU
JIABIICHHS.

Ipumeuanue.

Hcmounuk cuznana 00pammuoii cea3u u UCMOYHUK CUSHANA YCMAHOBKU OAGTEHUSA OONHCHBL
Oblmsb Pa3nuUYHbl, 6 NPOMUGHOM Cllydde NIAMA YRPAGIEHUA HACOCAMU He CMOMCem padomants
Koppexmmuo.

Tponopunonansuslit ko3ddunuent (Kp) 3aR@hcicas 0.10
PEOS YCTaHOBKa
Bo3moxHbIe 0,00 - 100,00
3HAYCHUS
HWurerpansuoe spemst (Ti) SaBolcai 0.10
YCTaHOBKa
PE.06 B
03MOIKHBIC 0.01 - 10,00 [¢]
3HAYCHHUSI
Huddepenunansroe Bpems (Td) 3asonciad 0.00
PEOT YCTaHOBKA
BosmorxHBIE 0,00 - 10,00 [¢]
3HAYCHUS

»  Ilponopunonansubiid koadduuuent (Kp) onpenenser CTENeHb OTKIMKA PETYISATOpA AaBICHHS.
Yem Oounblue 3HaueHue Kp, TeM HHTCHCHBHee CHCTEMa peardpyeT Ha H3MeHeHue JaBieHus. Ecmu
3HAYCHUE TMapaMeTpa yCTaHOBIECHO paBHbIM 100, a OTKIOHEHHE 3HAYCHUs OOPaTHOW CBSI3U OT
3aaHHOTO AaBieHus cocrasisiet 100%, peryasTop npeanuueT mpeodpa3oBaTesio YacTOThl BbIATh Ha
BBIXO/l MAKCUMAJIBHYIO YacToTy (0e3 y4eTa HHTerpaabHOro U IuddepeHnnaIbHOro BpeMeH).
> Unterpansaoe Bpems (Ti) ompenenser CKOPOCTh C KOTOPOW PEryisTop AaBICHHS MPOU3BOIUT
WHTErPaJbHYI0 KOMIICHCAIMIO W3MEHCHHUSI [aBJICHUS OTHOCHUTENBHO 3aJaHHOrO 3HaueHus. Eciu
OTKJIOHEHHE 3HA4YCHHs OOpaTHOW CBS3M OT 3aJaHHOro aamieHus: cocrasmsier 100%, perymstop
MpeANUIIeT NpeoOpa3oBaTeql0  YacTOThl JOCTHYh MaKCUMalbHOrO japieHust (6e3  ydera
MPONOPLMOHANBHOTO K03 duuueHTa u qudGpepeHuanbHOro BpeMeHn). YeM MeHbIIe HHTErpatbHoe
BpEMsl, TEM HHTCHCUBHEE CUCTEMa Pearupyer Ha H3MEHEHHE JaBICHHS.
» Judoepenuuansuoe Bpems (Td) onpenensier HHTEHCHBHOCTb, ¢ KOTOPOM PEryisTOp IaBICHUS
HPOM3BOAUT TOJCTPOMKY CKOPOCTH KOMIIEHCALlMM OTKJIOHEHHWs 3HAueHHs OOpaTHOH CBA3M OT
3agaHHOro naBnenus. JuddepeHipanbHoe BpeMs MOApasyMeBaeT, YTO NMPU M3MEHEHHU 3HAYCHHS
obparHoii cBs3u Ha 100% 3a maHHBIH HHTepBal BPEMEHH, PETyITOp MpEANHINET IPpeodpa3oBaTelio
JOCTHYb MaKCUMAJIBHOTO JiaBiieHus (6e3 yueTa mporopuoHaIbHOro KO3 GUIHEeHTa 1 HHTEPrabHOTO
Bpemenn). Yem Oonbiie auddepeHunanbHoe BpeMs, TeM HHTEHCHBHEE CHCTEMa pearupyer Ha
HM3MEHEHHUE JaBICHHMS.

Perynsatop maBinenus npezcrasisier coboii PID-perymasitop. @yHKIHH €r0 3JIEMEHTOB Pa3IHYHBbIL.
Bonee neranbHO cM. omucanue yrpasineHus PID-peryiastopom WHCTPYKIHMH 10 3KCIUTyaTalldH
npeoOpa3zoBareist yactoTsl cepuu ES024.

3aBozickas
6 T 0.50
Iuxn Bei6opku (T) yCTaHOBKA

PF.08
Bosmoxnbie

0,01 - 100,00 [c]
3HAYCHU

Luxn Ber6opku (T) - 370 Bpems], B TeueHHEe KOTOPOTO ONpe/eNseTcs 3Ha9eHHe CHIHala 00paTHOH
cBsi3H. PerymsaTop ocymecTsisieT omepanuy oOpaGOTKU OAMH pa3 B TeUEHHE IMKJIAa BHIOOpKH. UeM
Gosblile 3HAYCHUE [UKJIA BEIOOPKH, TEM MEUICHHEE CHCTEMa pearupyeT Ha H3MEHCHHE IaBIICHHS.
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3aBojcKas
IIpenen oTknoHEHUS 0.0
YCTaHOBKa

PF.09
BosmoxnbIe

3HAYCHUS

Ilpenen OTKIOHEHHS PETyAATOpa JABIEHHs ONMPENENIeT MAKCHMANIbHO BO3MOXKHOE OTKIOHEHHE
BBIXONHOTO 3HAYeHHs OT 3aJaHHOro. Kak mOKa3aHO Ha CleIyIomeM pHCYHKe B JHala3oHe,
OIIpesIeIIeMOM IIPEeIeNIOM OTKJIOHEHHs, PErylIsaTop NaBIeHHs He pearHpyeT Ha ero m3MeHeHwe. [l
TOYHOH U CTaOMIBHOI PabOTHI PEryisITopa AABICHHUS HEOOXOOMMO HPABHIBHO HACTPOUTH 3HAYCHHE
JIAHHOTO (hyHKIMOHAJIBHOTO TapaMeTpa.

0,0 - 100,0%

3naveHue 0OpaTHOIl CBSI3U
l TIpenen OTKIOHEHHSA

3a/laHHOE 3HAYCHUE

Bpems

BerixoznHast yactoTta

e
Bpewms

Puc 7.1 3aBUCHMOCTb BBIXOHOM 4aCTOTHI OT 3HAYCHUS 06paTH0]7[ CBSA3U M IIpEJiciia €ro OTKIOHECHUs
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3aBojcKas
PF.17 Bs10op Tuna Hacoca 7 0
YCTaHOBKa
0 Hacoc orcyrcTByeT
1 Hacoc ¢ 4acTOTHBIM ynpaBlieHHEM
BosmoxHbIE 5 H =
acoc, MUTAMOLIUHCS OT CeTH
3HAYCHUS
3 Hacoc NOHMXEHHOTO IaBICHUS
4 JlpeHaxxHsIil Hacoc

IMocTosiHHAs BpeMeHH (UIBTPALIU Sasongin 0.00
PE10 YCTaHOBKa
’ B
03MOKHBIE 0,00 - 10,00 [c]
3HAYCHHS

IlocrosiHHash BpeMeHHM (UIBTPALK ONPEACISIET 3aJepiKKy, € KOTOpOoW cucrema Oyaer
pearupoBaTh Ha M3MEHEHHE CHUTHAlla 0OpaTHOW CBs3HM. DTa 3aJepikka HeoOXOmuMa sl TOrO, YTOObI
HCKITIOYUTD JIOXKHBIC CpabaThIBaHUs PETYISATOPa BCICACTBHE BO3ACHCTBHSA moMex. OIHAKO eciu
3HAYEHHE JAHHOTO MapaMeTpa CIIHMIIKOM BEJIHKO, OBICTPOIEHCTBHE CHCTEMbI YXY/IIIUTCSL.

0: Hacoc oTCYTCTBYET WM HE 3a/ICHiCTBOBAH B CHCTEME.

1: Hacoc ¢ yacToTHBIM ynpaBjeHHeM. Ecin ycioBus NepeKiIoueHns] Hacoca He BBIIOIHEHBI,
Hacoc paboTaeT Moj YNPaBICHHEM INpPeoOpa3oBaTelsi 4acTOThl C ILIENbIO MOANCPIKAHUS 33JaHHOTO
nasnenus. IIpeoOpa3zoBartenp 4acTOThl ABTOMAaTMYECKM W3MEHSECT CKOPOCTb BpPAIICHHS JBUTATENs
Hacoca B COOTBETCTBHHU C KOMaH/IaMH, BbIIaBaMbIMH PETYIISITOPOM JaBlieHusl. ECIIM BBIIIOIHEHO OJHO
W3 YCJIOBUIA IIEPEKITIOUCHISI HACOCA, OH JIO0 Oy/leT NepeKIIoueH Ha MITaHue HAIPSIMYO OT CETH, U600
BBIKJIIOUCH, B COOTBETCTBHHU C HACTPOHKAMH TEPCKIIOYCHHS.

2: Hacoc, nMTAIOMMIiCSL OT CETH, - 5TO HACOC Oe3 YaCTOTHOTO ynpapieHus. Takoil Hacoc MOXKET
paboTarh TOJBKO HA YacTOTe MMTAIOMIEH ceTH. Eciu mapamMeTphbl NMUTAIOLIEH CETH MO3BOJSIOT, a
MOIIHOCTh JBUTaTeNs Hacoca MeHee WU paBHa 15 kBT, ero MOXXHO 3amyckarb HampsIMylO OT CETH C
MoJHOW Harpy3koM. Eciu MomIHOCTh JBHraress Hacoca Oonee iy paBHa 18,5 kBT, ans ycrpanenus
MOBBIIICHHONW TOKOBOW HAarpy3kd Ha MHTAIONIYI0 CETh M HCKIIOYEHHS T'HAPABINYECKOTO yraapa
PEKOMEHIYETCsl 3amyCKaTh HAcOC ¢ momoribio koHTpomiepa DuepmxuCeiisep cepun ES nmu ESM,
1100 yCTpOICTBA IUIaBHOTO Iycka cepun ESL.

3: Hacoc mMOHMKEHHOI0 AABJIEHUs BKJIIOYACTCS M HAYMHAET (YHKIHOHUPOBATH COIVIACHO
HACTPOGHHBIM [apaMeTpaM (JaBjeHHE U Mpeien OTKIOHEHHs) B TOM CJydae, €CIIH BbITOJIHEHBI
YCJIOBUS €TO BKJIIOYEHHUS, 3aPOrPAaMMHUPOBAHHbIE B CHCTEME.

4: JIpena:kHblii Hacoc. [l MCIIONB30BaHMS JAPEHAKHOTO HAcoca HEOOXOAMMO OCHACTHTh
pe3epByap CTOYHBIX BOJ JATYMKOM YPOBHS, HOAKIIOUUTH €ro K IHpeoOpa3oBaTelio 4acTOThl U
3aIporpaMMHPOBATh CUCTEMY COOTBETCTBYIOIIUM 0Opa3zoM. B aToMm ciryuae npeobpaszoBaTens 4acTOThI
aBTOMAaTHYeCKH OyIeT 3alyCcKaTh W OCTAHABIMBATH HACOC B 3aBUCHMOCTH OT YPOBHSI CTOYHBIX BOJ B
pesepByape.

ITpumeuanue.

JpenasicHble HACOCHI U HACOCHI NOHUICEHHO20 OAGLeHUs He MO2Ym pabomamsv 6 pedicume
YACMOMHO20 YNPABIEHU.

PF.11 Bs10op Tuna Hacoca 1 3asoncias 0
yCTaHOBKa

PF.12 Bei6op tuna Hacoca 2 3asoncias 0
YCTaHOBKa

PF.13 Br160p THIa Hacoca 3 3asonckai 0
YCTaHOBKa

PF.14 Bei6op Tuna Hacoca 4 3asoncicas 0
YCTaHOBKa

RES 5 Br16op Tumna nacoca 5 3asoncias 0
YCTaHOBKa

PF.16 Be16op THma Hacoca 6 3asoncaz 0
YCTaHOBKa

. 3aBozckast
PF.18 HomuHaneHbI# TOK Hacoca | & 0.1
YCTaHOBKa
. 3aBojckas
PF.19 HomuHansHbIH TOK Hacoca 2 A 0.1
YCTaHOBKa
N 3aBozckast
PF.20 HomunaneHbI# TOK Hacoca 3 Al 0.1
YCTaHOBKa
. 3aBozckast
PF.21 HomunaneHbI# TOK Hacoca 4 . 0.1
YCTaHOBKa
. 3aBojckas
PF.22 HomuHansHbIH TOK Hacoca 5 A 0.1
YCTaHOBKa
. 3aBozckast
PF.23 HomuHnaneHbI# TOK Hacoca 6 & 0.1
YCTaHOBKa
. 3aBozckast
PF.24 HomunaneHsI# TOK Hacoca 7 . 0.1
YCTaHOBKa
BosmoxHbIE
0,1 -1000,0 [A]
3HAYECHHS

‘YkazaHHBIC BBIIIE mapaMeTpel  MMO3BOJIAKOT IIOJIB30BATCIIIO  3alaTb HOMHWHAJIBHBIC TOKHA
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JIBUTATENCH KaXXIOTO M3 HACOCOB. HaCTpOﬁTe OTH TMapaMeTpel COIIACHO MaHHBIM C INHJIBJIUKOB
JIBUTaTEICH HAcOCOB, TaK KaK OHH HUCIIOIB3YIOTCA I 3allIAThI JIBUTATENEH OT TNIEPETPY3KHU.
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OTKIOHEHHE JABJICHHS IS TOAKITIOUEHHS 3aBojcKas 10.0
T JIONOJTHATENILHOTO Hacoca yCTaHOBKa )
' Bo3MOKHBIE
0,0 - 30,0%
3HAYCHUS
Pa6ouas yacToTa sl OAKITFOUEHUS 3aBojcKas 50.00
e JIOMOTHUTENBLHOTO Hacoca YCTaHOBKA )
’ BosMoxHBIE
0,00 - P0.08 [I']
3HAYCHUS
BpeMst 3a1epKK1 NOAKIIOUEHUS JTOTOTHUTETBLHOTO 3aBojicKas s
Hacoca CTaHOBKa
PE35 = Y
03MOYKHBIE
0 - 3600 [c]
3HA4YCHUS
PaGoyas 9acToTa IEpEKIFOYEHHS HaCOCa C 3aBosckas 50.00
T YACTOTHBIM YIPABJIEHUEM yCTaHOBKa )
' BosmoxHbIE
0,0 - P0.08 [['u]
3HAYCHHUS

PF.25 Hasnauenue ¢yHkuun peneiinoro Beixozna RT1 3aBojicKast yCTaHOBKA 0
PF.26 Hasnauenue ¢yHkuuu peneitHoro Beixona RT2 3aBojiCKast yCTaHOBKA 0
PF.27 Hasnauenue ¢yHkuuu peneifHoro Beixona RT3 3aBojickas ycTaHOBKa 0
PF.28 Hasnauenue ¢ynkuun peneiinoro Beixona RT4 3aBojicKasl yCTaHOBKa 0
PF.29 Hasnauenue ¢yHkuuu peneitnoro Beixona RTS 3aBojiCKast yCTaHOBKA 0
PF.30 Haznauenue ¢yHkuuu peneitHoro Beixona RT6 3aBojiCKast yCTaHOBKA 0
PF.31 Hasnauenue ¢yHkuuu peneifHoro Beixoma RT7 3aBojickas ycTaHOBKa 0
PF.32 Hasnauenue ¢ynkuun peneitnoro seixona RT8 3aBojicKasl yCTaHOBKA 0

0 ODyHKIUS HE OnpeaeeHa

1 TToaxsmounTh Hacoc 1 U 4YaCTOTHOTO YIIpaBIEHUS

2 TTonxmrounts Hacoc 1 k ceTu

3 Toxkro4anTh HacOC 2 1715l YaCTOTHOTO YIIPABIICHHUS

4 ITonxrounTs Hacoc 2 K ceTH

5 TToaxmounTh Hacoc 3 UIg YaCTOTHOTO YIIPaBICHUS

6 TTonkirounTh HACOC 3 K CETH

Bosmoxubie
7 Tonkno4nTs HAcOC 4 1JIs YACTOTHOTO YIPABIICHUS
3HAYCHUS

8 ITonxmrounTts Hacoc 4 k ceTn

9 TToaxmounTh Hacoc 5 JUIg YaCTOTHOTO YIIPaBICHUS

10 TToakirounTs HacCOC 5 K ceTn

11 Tloaxmro4uTh HACOC 6 I YaCTOTHOTO YIPABICHHS

12 | IHomkrounTth Hacoc 6 K ceTH

13 TToaxmounTh Hacoc 7 JUIs 4aCTOTHOTO YIPABICHUS

14 | TloaxmouuTh HacoC 7 K CETH

TpuBeneHHbIC BbILIE MapaMETPhbl UCHONB3YIOTCA I Ha3HaueHUs (YHKIMI pENeiHX BBIXOHAOB
TIaThl ynpasjieHus Hacocamu. ITapaMeTphl 03HaYaloT ciiemyromiee:

IIpuBeneHHas BbILIC TPyNIa NAapaMeTPOB MCIOIb3YETCs Al 3aJaHHsT HEOOXOAUMBIX YCIOBHI
MOJIKJIFOUEHU S IOTOJIHUTEIIBHOTO Hacoca:

1) Ecnu - cneayromuii HOAKII0YaeMbIid  HACOC SBISETCS HACOCOM, NMHUTAIOIIMMCS OT CETH, a
pabouasi yacTota (GYHKIHOHHUPYIOLIETO B TEKYI[MH MOMEHT Hacoca C 4YacTOTHBIM YIpaBICHHEM
JnocturaeT 3HaueHus mapamerpa PF.34, nubo ecnu ciienyromuil NOAKIIOUAeMBIl HAcoC SIBISETCS
HACOCOM C 4YacTOTHBIM YIPABJICHHEM U pabouasi 4acToTa (hyHKIHOHHUPYIOIIEr0 B TCKYLIMH MOMEHT
Hacoca C YacTOTHBIM YNpaBJICHHEM JOCTHraeT 3HaueHHs mapamerpa PF.36, a Tak ke 3HaueHue
00OpaTHOM CBS3M OCTAeTCsi MEHbIEe 3HayeHWs [3agaHHOe naBineHHe - OTKIOHEHHE AABICHMS IS
TIO/IKITIOYEHHMS JOTIONHUTEIBHOTO Hacoca] B TEUCHHE BPEMEHH, PaBHOTO 3Ha4YeHHUIO mapamerpa PE.35,
YCHOBHSL U TOJKJIIOYCHHUS  JOMOJHHUTENBHOTO  HAcOCa  CYMTAIOTCSl  BBIMOJIHEHHBIMH, U
JIOTIOJHUTEIbHBIA HAacoC OyIeT MOAKIIOYCH.

2) 3HayeHHe OTKIOHEHMs naBieHus, paBHoe 100%, coorBercTByer 100% 3HauCHHS OTKIMKA
00paTHOH CBSI3H.

3) Pabouas yacToTa JUIs IOJKIIOUCHUS JOIOJIHHUTEIbHOr0 Hacoca PF.34: ecnu HeT NOCTYNMHBIX
JUISL IOZIKJTIOUEHHSI HACOCOB C YaCTOTHBIM YIPABJICHUEM, HO €CTh JOCTYIHBIH HACOC, MUTAIOIIUICS OT
ceTH, a paboyasi 4acToTa (hyHKIIMOHUPYIOIIETO B TEKYIMit MOMEHT HACOCA C YaCTOTHBIM yIPaBICHUEM
JOCTUraeT YacTOThI IOIKIFOYCHHS IOMOJHUTENBHOIO HAacoca, MOXET OBITh MOJKIFOYEH HAacoc,
MUTAOLINNCS OT ceTH. Bo n30bexaHne ruapaBInYecKoro yaapa Heo0Xoaumo, 4To0bl paboyas 4acToTa
(YHKIHOHHUPYIOIIETO B TEKYIIMH MOMEHT HAacoca C YacTOTHBIM YIPABICHHEM JOCTHIVIA 3TOTO
3HAYCHUSL.

4) Paboyas 4acToTa MEepeKIIOYEeHIs Hacoca C YaCTOTHBIM ympasinennem PF.36: mocne Toro, kak
BBITIOJIHEHBI YCJIOBUSL JUISl MOJKIIFOYCHUS JIOMOJHUTEIBHOTO HACOCA, U CICAYIOIIMN MOIKII0YaeMblii
HAcOC SIBJISICTCSI HACOCOM C YAaCTOTHBIM YIpPaBJICHHEM, pabOTAIONMA B TEKYIUHMH MOMEHT HAacoC ¢
YAaCTOTHBIM YIPABICHUEM JODKEH OBITh MEPEKIIIOYCH Ha MUTAaHHE OT ceTH. HeoOX0AMMO yuHThIBATH,
YTO NPH Pa3sMBIKAHWM KOHTAKTOPA YAaCTOTHOTO YNPABJICHUS, U 3aMBIKAHMU KOHTAKTOpa MUTaHUS OT
cetu, umeror mecto 3anepxkku (PF.42, PF.43). [lng MUHMMHU3aUK THIPABIMYECKOTO yaapa cHayaia
HEOOXOIMMO YBEJIHYHTh CKOPOCTh HACOCAa C YACTOTHBIM YNpPABJICHHEM [0 MaKCHMAaJlbHOW, CHATBH
HAIPsHKCHHUE C BBIXOZA MpeoOpa3oBaTess YacTOThl, a 3aTeM [0 MCTCYCHHH BPEMEHHU Pa3MbIKaHHS H
3aMBIKaQHUS] KOHTAKTOPA MEPEKIIIOYUTh HACOC HA MUTAHUE OT CETH.

Bpewmst 3ameuieHus Hacoca ¢ 4aCTOTHBIM
3aBozcKast
YIpaBJIeHHEM B ClIydae MOAKIIOUEHHUS Hacoca, 10.0
CTaHOBKA
PF.37 TIATAIOIIETOCs OT CETH Y
Bo3morkubIE
0,0 - 100,0 [c]
3HAYEHUS

3HaueHue DyHKIHUS Omnucanue
Peneiinbiil BIXO HE
0 DyHKIUS HE ONpesieNieHa
HCTIOJIB3YeTCS
1 IMopkmrounTs Hacoc 1 JUIs YaCTOTHOTO YHPABICHUS VCTAHABNHBACT CHIHATEL
2 TTogximrounTs Hacoc 1 K ceTn VIPABICHHS JUIsl KAWOTO
3 IToKII09MTE HAcOC 2 [UIsA 9aCTOTHOTO YIIPABICHUA | yacoca. Hacocam, HMeromM
4 ToaktiounTh HACOC 2 K CeTH BO3MOKHOCTb 9aCTOTHOTO
5 [logkniounTs HacOC 3 I YaCTOTHOTO YIPABICHUS yIIpaBIIeHHs], HEOGXOIUMEI 1B
6 [oaxmounts Hacoc 3 K ceTu YIPaBJIAIOIMX CUTHAJA (CUTHA
7 IMoakmo4nTh HACOC 4 171 YACTOTHOTO YNPABIECHHUS | YaCTOTHOTO YNpPaBICHHS U
8 TMoaksrounTs Hacoc 4 K ceTu CHTHAJ TIOIKITIOUCHHUS K CETH),
9 TIOAKIIOYNTH HACOC 5 Ul YACTOTHOTO yIpaBleHus | TOIJIa Kak HacocaM 6e3
10 [MoakmounTs Hacoc 5 K ceTn 1acTOTHOI'O yIpaBJIeHUs,
11 TToIKIIFOUUTB HACOC 6 IS YaCTOTHOTO yIpaBiieHus | HACOCaM MOHMXKCHHOTO
12 TMoaKIIoInTh HACOC 6 K CETH JABJICHAA M TPCHAKHBIM
13 ToaK/IIOYNTH HAcOC 7 LIS YaCTOTHOTO yrnpapjienus | HacocaM H606X0,IIPI]\f TOJIEKO
14 ToakarounTh Hacoc 7 K CeTH OMHH yNPABIIOINI CHIHAT
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Ecnn  BemonxeHst YCIOBUA U TOAKIIOYCHHA JOIIOJHUTECIIBHOTO HacocCa, H CJ'IeZ[yK)LLII/If;I
TIOJKITIOYaEMBIi  HACOC SIBISCTCS HacoCOM, IHUTAKIIUMCA OT CETH, NEPEa €ro IMOAKIIIOYCHUEM
(byHKLII/IOHI/Ipy}OH_IHﬁ B TeKyIJ.[PIfI MOMEHT HAacOC C 4YaCTOTHBIM YIIPpABJIC€HHUEM CHadajla 3aMEIJIUT
CKOpPOCTb Bpali€HUs C YpOBHSA PF.34 J10 HUXKHETO Ipeaeiaa 4aCTOThl B COOTBETCTBUU C YCTAHOBJICHHBIM
BPEMCHEM 3aMCIJICHHUsA, a MOCJIE MOAKIIIOYCHUS HACOCa, MUTAOMIETOCs OT CE€TH, IMPOAOJDKUT pa60Ty
TIOA yHIpPaBJICHUEM PETYIATOpPA AaBICHUS. HaHHaH (byHKI.II/IH TIO3BOJIACT yCTPAHUTH I‘I/I,E[paBIIP[‘IeCKI/Iﬁ
yaap, KOTOpI;Iﬁ MOXET UMETh MECTO IIPU MOAKIIIOYEHUN HAacOoCa, MUTAIOIIEroCs OT CETH.
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3aBozckas

PF.42 Bpewms 3aMbIkanns KOHTakTOpa 2 0.5
YCTaHOBKa
3aBojckas

PF.43 Bpemst pa3MbikaHust KOHTaKTOpa 2 0.5
yCTaHOBKa

Bosmoxubie
0,1-9,9 [c]
3HAYCHUS

3aBozckast
OTKIIOHEHHE JaBJICHHUs I OTKJIFOYCHHS Hacoca 10.0
YCTaHOBKa
PF.38 B
03MOXKHBIE
0,0 - 30,0%
3HAYCHUS
3aBozckast
Pabouvast yacToTa OTKIIIOYEHHS Hacoca cranoBKa 5.00
PE39 = ¥
03MOXKHBIE
P0.09 - PF.34 [T'u]
3HAYCHHS
3aBojckas
Bpems 3a7epiKKH OTKITIOUSHHUSI Hacoca 5
YCTaHOBKa
PF.40 B
03MOXKHBIE
0-3600 [c]
3HAYECHHS

Jlnst obecrieueHus MEPEKIIIOYEHUS] HACOCOB YKA3aHHbIC BbILIE MapaMeTpbl JOJDKHBI ObITh
HACTPOEHBI C YUETOM CIIeTYIOIHX (aKTOPOB:

- MeXaHMJeCKas 3aIepKKa 3aMBIKaHHs/Pa3MBbIKaHUsI KOHTAKTOPA;

- HCKIIOYeHHe cOOs NMepeKIIoUeHHs] Hacoca BCIENCTBAE OCTATOYHOI MAarHHTHOH WHIYKIHH B
TOM CJIy4ae, €CJIM HACOC € YACTOTHBIM YIIPABICHUEM IEPEKIIF0UAETCs Ha PaboTy OT CETH.

HO[[ BPEMCHEM 3aMbIKaHUS KOHTAKTOpA MOAPasyMEBACTCs MHTEPBAJI BDEMEHU OT BbIIa4U CUTHAJIa
Ha 3aMBIKAaHHE KOHTAKTOpa [0 MOJAYM HANpsDKEHHS Ha BBIXOJ IIpeoOpa3oBaTels YacTOTHI UL
YIIpaBICHHS CIEAYIOIHIM HACOCOM C YaCTOTHBIM yIPaBICHUACM.

ITox BpeMeHeM pa3MBIKaHHS KOHTaKTOpa ITIOHUMAETCS] MHTEPBAI BPEMEHH OT BBINAYH KOMAHJBI
OCTaHOBa BBIOETOM (KOMaHL[LI Ha pasMbIKaHUE KOHTaKTOpa) J0 BbIJIJaYM CHUTHAJIa Ha 3aMbIKAHHUC
KOHTAaKTOpa Hacoca, MUTAIOIIErocs oT ceTd. Eciu MOLHOCTE aBurarens Hacoca Oonee 45 kBT, u ero
HEOOXOIMMO MEPEeKITIOUNTh C YacTOTHOTO YMNPABICHMS Ha MHTAHHE OT CETH, IaHHAs 3ajepiKka
MO3BOJISIET YCTPAHHUTE OPOCOK TOKA H 00eCHEUHBAET HANeKHOE IIePEKIIIOUCHHE.

IlpuBeneHHas BBINIE IPyMIa IapaMeTPOB HCIONB3yeTCs IS 3aJaHHs HEOOXOMMMBIX YCIOBHI
OTKJIIOYEHHUS] HAacOCa:

1) Ecnu pabouast wyactoTa (yHKIMOHUPYIOIIEr0 B TEKYLIMH MOMEHT Hacoca € YaCTOTHBIM
YIpaBIEHUEM JOCTUIaeT 3Ha4eHUst paboueil 4acToThl oTKIto4eHus Hacoca PF.39, a Tak e 3HaueHue
oOpaTHOH cBfA3M ocTaeTcs OompmmM, 4YeM [3amaHHoe aaBneHHe + OTKIOHEHHE MABICHHUS JUIS
OTKJIIOYEHUs Hacoca] B TeUEHHE BPEMEHH, PaBHOro 3HadeHHIo mapamerpa PF.40, ycmoBus st
OTKJIIOYEHHUS] HACOCA CUMTAIOTCS BBHINOIHECHHBIMY, M HACOC OyeT OTKIIIOUCH.

2) 3HaueHHe OTKJIOHEHMs japieHus, paBHoe 100%, coorsercTByer 100% 3HaueHUsA OTKIMKA
00paTHO# CBA3H.

5) PaGouas gactora oTkiaroueHus Hacoca PF.39: ecii Hacoc, MUTAIOMIHKIICS OT CETH, OIKITIOUEH,
pabodast yacToTa ()YHKIHMOHHpPYIONIETO B TEKyIIMH MOMEHT Hacoca C YacTOTHBIM YIpaBICHHEM
JOCTHIVIAa pa0oYell 4acTOThl OTKIIIOYEHUS] HACOCA, U IIPU ITOM BpeMs 3aleP:KKH OTKIFOUEHHUs Hacoca
HCTEKJIO, HACOC, MUTAIOIIMNCS OT ceTH, OyaeT OTKiIoueH. Bo u30eikaHue ruapaBiIny¥eckoro yaapa
HEeoOX0nMMO, 9ToOkI pabodast yacToTa (hyHKIIHOHUPYIOIIETO B TEKYIIHH MOMEHT HACOCA C YACTOTHBIM
yIpaBJIeHHEeM AOCTHUINIA 3HaueHus napamerpa PF.39.

Bpemst ycKopeHHs HAc0Ca C YaCTOTHBIM 3aBosickas 10.0
T yIpaBJeHHEM NPH OTKJIKOYEHUU HACOCa yCTaHOBKa )
’ BosMoxHbIE
0,0 - 100,0 [c]
3HAYCHUS

Ecau  BBINONHEHBI | YCJOBHS OTKJIIOYEHMS HAcoca, IMOCJIE BBIKIIOYEHHS €ro MHTaHUs
(YHKIHOHHUPYIOIIMI B TEKYIIMIl MOMEHT HACOC C YaCTOTHBIM YNPABICHUEM PA3TOHSCTCS C YaCTOTHI
HIDKHETO Tpefena A0 padouell 9acToThl IS MOJKIIIOYEHHUS JOMOJHUTENbHOTO Hacoca PF.34 3a
3a/laHHOE BpPEMsI YCKOPEHHs Hacoca ¢ YaCTOTHBIM YNpPAaBJICHHEM IPH OTKIIOYEHHH HAcoca, a 3aTeM
MPOIOJLKUT pabOTy MOJ| YIPaBICHHEM peryisitopa qaBieHus. JlanHast QYHKIHs 103BOJISET YCTPAaHUTh
THAPABIMYIECKUI yaap, KOTOPBIH MOXET MMETh MECTO MPH OTKJIIOUMEHHH HAcoca, MUTAIOLIErocs OT
ceTH.

HepHO,H TEPEKIIFOYCHUS HACOCOB, 3aB0,Z[CKaﬂ O
TMUTAIOUIUXCA OT CETHU CTaHOBKa
PF.44 = Y
03MOKHBIC
0 - 65535 [u]
3HAYCHUS

JlaHHBI IapaMeTp yCTAaHABIHBAeT BPEMs IIEPHOJHYECKON CMEHBI HACOCOB, ITHTAIOMIUXCS OT
ceTn.

Ecny 3HaueHHe JAHHOTO MapaMeTpa yCTaHOBIEHO paBHBIM 0, (GyHKUMS NEPUOJUYECKON CMEHBI
HACOCOB BBHIKJIIOUEHA, U CHCTEMa OyleT OCYIIECTBIATH IEPEKIIOUEHHE HACOCOB B COOTBETCTBUH C
TIPHHITHIIOM «TIEPBIM 3aIyIIeH - HEPBBIM OCTAHOBICHY.

Ecnu 3HaueHWe JaHHOro mapaMerpa He paBHO 0, QYHKIHS IEpHOIHYECKONH CMEHBI HACOCOB
aKTHBHA, M IHTAIOIIUECs OT CETH HAcOoChl OyAyT MOOYepeIHO paboTarh B TEUCHHE HHTEPBAIOB
BPEMEHH, PaBHbBIX 3HAYCHUIO JAHHOTO MapamMeTpa.

@DyHKIMIO MOKHO HCIONB30BaTh C HAcOCAaMH (32 HMCKITIOYEHHEM HACOCOB IOHIDKEHHOTO
JaBICHUS U JPSHAXHBIX HACOCOB), INPOM3BOJHUTENBHOCTh KOTOPHIX OIMHAKOBA MM IIPHMEPHO
OJIIMHAKOBA.

Ecnu B cucreme uMmeercs ABa uiaM Oonee HAcOCOB, MUTAIOIIUXCS OT CETH, BCE OHH (3a
UCKJIIOYEHHEM HACOCOB IMOHMKEHHOTO JIaBJICHUsS U JPCHAXKHBIX HAcOCOB) OymyT 3aieiicTBOBaHBI B
(byHKIIHH TePHOAMIECKOH CMEHBI.

TlepHron MepeKIIOYEHNs HACOCOB 3aBojcKas 0
T C YaCTOTBIM yIIPaBJIEHUEM YCTaHOBKa
’ Bo3MoxHBIE
0 - 65535 [1]
3HAYCHUS

Jannas ¢yHKuus paboTaeT Tak ke, KaKk M (YHKIMS HEPUOJUYECKOH CMEHBI HAacOCOB,
nuTatonmxcs ot ceti. CM. onucanue napamerpa PF.44.

YacTtoTa HepeKIIodeHHs 3aBoycKast
TIPH [UIABHOM 3aITyCKe YCTaHOBKa

50.00

PF.46
BosmoxnbIe

0 - P0.08 [I'u]
3HAYCHUS

JlaHHBI mapaMeTp HCIONB3yeTcs ¢ (yHKIHEH IUIaBHOTO 3alycKa s Ha3HadeHWs pabodeit
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3aBozckast

Tekymee Bpemst
YCTaHOBKA

PF.47
BosmoxHbIe

SHAYCHUSL

00.00 - 23.59

B pexxume W3MeHeHHs napameTpa BpemeHH mocie Haxartus kiasuiny ENT, nosb3oBarelb
MOXET YCTaHOBUTH TEKylllee BpeMsl. SHaYeHHE MapaMeTpa YUTAeTCsS CIECAYIOUM 00pa3oM:

11. 45 Bpewms 11:45
_l_— MunyTs

Yacsr

Puc. 7.2 3HaueHuwe mapameTpa BPEeMEHH

JlaHHBIH TapaMeTp HCIONb3YyeTcsl I ONpEeleleHHs IEePUOIOB PEKHMa MHOTOYPOBHEBOTO
JaBJIeHus. 3HaUeHUe TapaMeTpa H3MEHICTCs C TeUeHHEM BPEMEHH.

Ecnu B mporecce yCTaHOBKM BpPEeMEHM Tmpousomien cOoi, nubo caelaHa MONBITKA BBECTH
3HA4YCHHUE MapaMeTpa B HeBEpHOM (hopmare, HOBOE 3HAYEHUE MTapaMeTpa YCTAHOBICHO He OyeT.

PF.50 Jasnenue B nepuog T1 Sasoncuas 0.0
yCTaHOBKa

PF.52 JlaBnenue B nepuos T2 3asoncicas 0.0
YCTaHOBKa

PF.54 Hasnenue B nepron T3 3asonckai 0.0
YCTaHOBKA

PF.56 Jasnenue B nepuon T4 3anojggga 0.0
YCTaHOBKa

PF.58 Jasnenue B nepuon TS5 S 0.0
YCTaHOBKA
3

PF.60 JlaBnenne B mepuon T6 B0 0.0
YCTaHOBKA.

PF.62 JlaBnenue B nepron T7 rerar 0.0
yCTaHOBKa

PF.64 Jasnenue B nepron T8 SO 0.0
YCTaHOBKa

Bo3MoKHBIE 0.0 - 100,0%
3HAYCHUSI

o 3aBozicKas
Texymuit nepron 1
YCTaHOBKa

PF.48

BosmoxHbIE
3HAYCHHUSI

1-8

HaHHHﬁ TapaMeTP UCIIONB3YETCA A 3alaHUs IIEPUOIOB PEKHMMa MHOT'OYPOBHEBOTO 1aBJICHUSA.
Ilo YMOJYaHUIO 3a7jaH TOJIBKO OAUH NEPUOI T1 MPOAOIKUTEIbHOCTBIO 24 yaca. COOTBCTCTBCHHO, B
TCYCHUEC BCEro0 BPEMCHU CHCTEMaA 6y£l€T MMOAJACPKUBATh TOJIBKO OAWH YPOBCHBb [AaBJICHUS. Ecnu
beHKLII/Iﬂ 3alaHUs IEPUOJAOB MHOTOYPOBHEBOI'O MaBJICHUA HACTPOCHA W aKTUBHPOBAHA, B TCYCHHUE
Pas3sIMIHBIX TIEPHUOJO0B BPEMCHH JaBJICHUC 6y£leT TIOICPKUBATHCA HA PA3INYHBIX 3aJaHHBIX YPOBHAX.
IlocnenoBarenbHOCTh YCTaHOBKH [NABJIC€HHUSA B COOTBETCTBHUHU C 3allpOrpaMMUPOBAHHBIM aJIrOpUTMOM
CMEHbBI IEPUOI0B 6yz[eT TIOBTOPSATHCSA €KEAHEBHO.

JlaHHBIC - TIApaMETphl MCHOJB3YIOTCS JUlsl Ha3HAYCHHs IEPHUOIOB PEXHMa MHOTOYpPOBHEBOTO
JIaBJICHYSI 11 COOTBETCTBYIOINX MM 3HAUCHUH JaBICHUSL.

1) Ipunnun 3apanus Hayana nepuonoB T1<T2<T3<T4<T5<T6<T7<T8.

2) Ilepuoa T1 nmedicTByeT ¢ MoMmeHTa Hauyana mepuoga T1 1o MoMmeHTa Hadana mepuona T2;
nieprof T2 neficTByeT ¢ MOMeHTa Hauasa nepronaa T2 1o MomeHTa Havana nepuofa 13 u T.4. Ilepuon
T8 neficTByeT ¢ MOMEHTa Havana repuosa T8 1o MoMenTa Havana nepuozna T1.

3) Ecim = MOMEHT Hauajma Kakoro-iu0o Iepuoja YCTAHOBICH paHee MOMEHTa Hadaia
HPEeIBIAYIIETO MepHoa, HACTPOiKa Takoro Iepuoja He JEHCTBYET M OH OyaeT oObeIMHEH B OIUH
TIEPHOJL C TIPE/IBLTY M.

4) Ecu T1=T2=T3=T4=T5=T6=T7=T8, B TeueHHe CyTOK OyAeT Ha3HAYCH TOJIBKO OJUH IIECPHOJ
C OJIHKMM 33JIaHHBIM YPOBHEM JABJICHUSL.

3aBojiCcKas
BrI60p nieproa MOHMKEHHOTO AaBICHUS 0
YCTaHOBKA
PF.65 B
03MOIKHBIE
0-255
3HAYCHUS

JlaHHEI TapaMeTp MCHONB3YeTCs I YCTAaHOBKH HEpHOAAa NCHCTBHA peXHMa IOHMKEHHOTO
JaBICHUS.

0: dyHKUUS BEIKIIOYCHA.

1-255: BbiOOp ypOBHS [aBIGHUS pEKHUMa IOHIDKCHHOrO naapieHus. Ilo3BomseT BbIOpaTh
YPOBEHb NAaBJIEHHS I KaXH0ro m3 BochMH mepuofoB T1 - T8, mcrmoms3syronmxcsl Kak JaBICHHE
pPEKHMa TOHIDKCHHOTO NAaBleHHs. PeXnM MOHIDKEHHOTO NABICHUS MOXET OBITh Ha3HAdeH ULt
Ka)XJOT0 IepHoia ITyTeM BBICTABICHHS KAKAOTO M3 BOCBMH OHT IBOMYHOIO KOIa CIIETYIOIIHM
oOpazom:

BUT7 BUT6 BUTS BUT4 BUT3 BUT2 BUT1 BUTO
[epuon Iepuon [epuon [epuon [epuon ITepuon ITepuon ITepuon
T8 T7 T6 T5 T4 T3 T2 T1

PF.49 Hawaso nepuona T1 3agggcran 00.00
YCTaHOBKa
PE.51 Hauaso nepuona T2 " A 00.00
yeTaHOBKA
PE.53 Hauvano neprnona T3 SO 00.00
YCTaHOBKa
PF.55 Hauano neproxa T4 3asoncxas 00.00
YCTaHOBKa
PE.57 Hawaso nepuona T5 3asoncrax 00.00
YCTaHOBKa
PE.59 Hauaso nepuona T6 S 00.00
YCTaHOBKa
PE.61 Hawaso mepuoma T7 SR 00.00
yCTaHOBKa
PF.63 Hauaso nepuona T8 3asoncxas 00.00
yCTaHOBKa
B
OSMOHBIC 00.00 - 23.59 (npn yenosuu TI<T2<...<T8)
3HAYCHHS
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TIpemen OTKIOHEHUSI AaBICHUS 3aBozckast 10.0
PE66 B PSXKUME MMOHMKCHHOTO IaBICHHS YCTaHOBKa )
’ Bo3MosKHBIE
0,0 - 30,0%
3HAYCHHS
3ajieprKKa MOAKIIOYCHHs/OTKIIIOYCHHS Hacoca B 3aBojickast 5
PE67 peXKUME MOHMKSHHOTO JIaBJICHUS yCTaHOBKa
’ BosMoxHBIE
0-3600 [c]
3HAYECHHS
3aBozckast
AKTHBaIUs B pe)KUME MOHWKEHHOTO JIaBICHUS 0
YCTaHOBKa
PF.68
BosmoxHbIE 0 3anpemena
3Ha4YCHUS 1 Pazpemena

JlaHHBIE IIapaMeTphl HCIONB3YeTCs IJIs1 OIpeleNeHHs YCIOBHIl 3aIlycka/OCTaHOBa Hacoca
MOHIDKEHHOTO JABICHHS M BO3MOXKHOCTb AKTHBAIMM B PEXHME IOHIDKCHHOTO aBICHHS, KOTZIa
peoOpa3oBaTellb YaCTOTHI HAXOAUTCS B PEXKUME OXKUTAHHUSL.

1) Ecnu Hacoc MOHWKEHHOTO JaBleHUs (YHKIMOHUPYET, a 3HaUYeHHE 0OpaTHOMN CBSI3U OCTAETCs
Gonbium, yeM [[laBieHne B pexxuMe MOHWKEHHOTo AaBieHus + PF.66] B TeueHre BpeMeHH 3a1ePiKKH,
ycTaHoBJIeHHOro napamerpom PF.67, Hacoc mOHMKEHHOTO faBleHHs Oy/leT OCTaHOBJIEH.

2) Ecnu Hacoc HOHIKEHHOTO JaBIeHUs (PyHKIIMOHUPYET, a 3HAYCHHE 0OPATHOM CBS3H 0CTAeTCs
MEHBIINM, 4eM [/laBleHue B peKMMe OHMKEHHOro aBiieHus - PF.66] B TeueHne BpeMEHH 3a/ICPKKH,
ycTaHOBJIEHHOrO napamerpoM PF.67, u akTuBalys B pexXuMe IOHIKEHHOTO JABICHUS pa3pelleHa
(PF.68=1), Oymer 3amymieH HacoCc C YacTOTHBIM YIpaBlICHHEM. ECIH jKe aKTHBalUs B PEXHME
TIOHIDKEHHOTO naBieHus 3anperieHa (PF.68=0), Hacoc ¢ 4acTOTHBIM yIIpaBIICHHEM 3allylleH He Oyzner,
HO PEXXUM MOHIKEHHOTO JaBICHUS IIPOAOIDKHUT (yHKIIMOHUPOBAT.

3) Ecnu QyHKIMOHHPYIOT HACOC MOHMKEHHOTO JABICHHUS U HACOC C YACTOTHBIM YIPABICHHUEM,
a 3HaYeHHE 00PATHOM CB3M ocTaeTcs 6obImM, yeM [JlaBieHne B pexXuMe MOHIKEHHOTO TaBICHHSA +
PF.66] B TeueHme BpeMEHM 3aJEpXKKH, ycTaHOBIEHHOro mnapamerpom PF.67, chavama Oymer
OCTAHOBJICH HACOC C YACTOTHBIM yIPABICHUCM.

4) Ecnu Hacoc MOHMKEHHOTO JABJIEHUS U HACOC C YAaCTOTHBIM YNPABICHHEM OCTAHOBIEHBI, a
3HA4YCHUE OOPATHOW CBSI3M OCTAETCS MEHBIINM, 4eM [/laBieHne B peKUMe MOHIKEHHOTO TaBIICHUS -
PF.66] B TeueHne BpeMeHHM 3aJepiKKH, yCTaHOBICHHOro mapamerpoM PE.67, Oynmet 3amymieH Hacoc
TIOHIDKEHHOTO JJaBIICHUSL.

5) Juarpamma pabo4ero pekuMa THIPABIMYECKOH CHCTEMBl C HAcOCOM  IIOHHXKEHHOIo
JIaBIICHHS TIPUBE/ICHA HA CIICAYIOIIEM PUCYHKE.

Jasnenue
Hauano pexuma Konen pexxnma

T | ™ k& I

55%  emmmr—— e e e e o e o e [ e e e -

ssop b1

i
30% o= ]
5 EodrotoMAF S P
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Puc. 7.3 Jlnarpamma pabodero pexxuma ruipaBiIndeckoil CHCTEMBI ¢ HACOCOM MOHMKEHHOTO JIABJICHHS 1

HAacOCOM C YaCTOTHBIM YIIPABJICHUEM B PEKUMC ITOHMKCHHOI'O 1aBJICHUS

Ilpumeuanue.

Tlpusedennas eviuie Ouazpamma cocmagiena Ois CledyIuUX UCXOOHBIX YCIOBULL:

Hasnenue nepuooa T1 PF49 = 55%

Ilepuoo pexcuma nonudgicennozo dasnenuss PE65 = 2

Haenenue pexcuma nonusicernnozo dasnenus PF52 = 30%

IIpeden omkioneHus 0asienus 6 pexcume noHuxcenHo2o dagnetus PF66 = 5%
Axmusayus 6 pedcume nonudiceHno2o daenenus paspewena PF.68 = 1

3aBozckast
3ammra OT MOBBIIICHHOTO JaBICHUS CTAHOBKA 90.0
PF.69 = 2
03MOIKHBIE
0,0 - 100,0%
3HA4YCHHUS
3aBojcKas
3asepKKa 3aUThl OT TOBBIIICHHOTO JTABICHUS 500
YCTaHOBKA
PF.70 B
03MOIKHBIE
0-3600 [c]
3HAYCHUSI
3aBozckast
3amura OT HOHHKEHHOTO JTaBJIEHHUS CTAHOBKA 10.0
TAHOBK
PE.71 = =
03MOIKHBIE
0,0 - 100,0%
3HAYECHUS
3aBozckast
3ajepiKKa 3alUThl OT HOHUKEHHOTO JIaBICHHS 500
YCTaHOBKa
PF.72 B
03MOJKHBIE
0 - 3600 [c]
3HA4YCHHUS

ﬂaHHBIe TmapaMeTpbl HCIIOJIB3YIOTCA Ui  3aJaHus ypOBHeﬁ 3allUuThl OT MOBBILIEHHOTO/
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TIOHIDKEHHOTO JIaBJICHHS, a TAaK jKe BPEMEHH, B TEUCHHE KOTOPOTO JaBICHHE JOJKHO OCTaBaThCA 3a
TpezieTIaMH 3THX yPOBHEH, 4ToObI cpaboTana CHTHAIH3aIHS.

Ecnu naBneHue B THAPABIMYECKOil cucTeMe OONblIe WIM PaBHO MaKCHMAJIbHOMY YPOBHIO,
3agaHHOMY mapamerpoM PF.69 B TeueHHe BpeMeHHU 3aiepiKKH, YCTaHOBICHHOro mapamerpom PF.70,
CHCTEMa BBIIACT CUTHAJ TOBBIILICHHOTO HaBieHus. ITocine TOro, Kak BbIAAaH CHTHAT MOBBILICHHOTO
JaBJICHHs, TIPH YCJIOBHH, YTO NABJICHHE IOHM3HIOCH HIDKE YPOBHS 3aIIUTHI M OCTaeTCs B HOPME B
TeUeHHe BPEMEHH 3aJepKKH, 3amaHHoro mnapamerpoM PF.70, curHan NOBBIIEHHOTO JaBICHHS
cHuMaeTcs. DYHKIMS 3alIUTH OT MOHIDKEHHOTO JaBICHHS paboTaeT aHAaJIOIMYHO (YHKIIMH 3allUThI
OT MOBBILIEHHOTO JIABJICHUS.

Hwxuauit mpenen ypoBHs BOABI 3aBojckas 30.0
PE76 B CHaO>KaIoIeM pe3epByape YCTaHOBKa )
’ B
O3MOKHBIC 0-PF75 [%]
3HAYCHHUS
Henocrarounslii ypoBeHb BOAIBI 3aBojckast 10
PET7 B CHa0XaloLIeM pe3epByape YCTaHOBKa
BosmosxnbIE 0 - PF76 [%)]
3HAYCHHUS

JlaHHEIe TTapaMeTpsl 3a[al0T YPOBHH aHAJIOTOBOTO CHTHANa, COOTBETCTBYIOIIHE KOHTPOIBLHBIM
YPOBHSIM BOZBI B CHaOJKAIOIIEM pe3epByape.

3aBozckast
Bxon curHana ypoBHs BOZBI B pe3epByape BOJOCHA0KEHUS 0

YCTaHOBKa

PE.73 0 Bxop He 3aman
BosmoxubIe | Mrorod ona H hora MBI BXO
H HKIITMOHAJIbHBIN 1T MMH MBI BXO{
3HAYCHUS Y — porp Dy
2 AHaJOTOBBIA BXO

3HaueHUe JAHHOTO MapamMeTpa OINpeaenseT, OyAeT JM KOHTPOIHMPOBATbCS YPOBEHb BOIbI B
cHa0XKaroIIEeM pe3epByape U ecid 1a, TO Ha KaKkoil BXoA OyJeT II0aBaThCs CHIHAT YPOBHSL.

0: Bxox He 3aaH. B aToM ciiydae ypoBeHb BOIBI B pe3epByape KOHTPOIUPOBATECS HE OyeT.

1: MHoropyHKUHOHAIBHBIH mNporpaMMupyembiii  BXxoa. CurHan ypoBHS BOIBI B
cHabXKaIOIIEeM pe3epByape MoaeTcs Ha H(pPOBOI BXOJ.

2: Anasoroslii Bxoa. CHrHal ypoBHS BOABI B CHa()KaIoOIIEM pe3epByape MOJIaeTcs Ha BXOJ,
ompezienseMblii 3HadeHHeM mapamerpa PF.74, a rpaHnmsl ypoBHS BOABI C IENBIO €I0 KOHTPOIS
omnpeensoTcs 3HaueHusiMu napamerpos PFE.75 - PE.77.

PaGora ¢ KOHTpOJIeM YPOBHS BO/IbI.

1) Eciiu ypoBeHb BOZBI B CHAaOXKAIOIIEM pe3epByape MOHIKACTCs, HO OCTAaeTCs OOIBIIHNM, YeM
HIDKHHH TIpefieN, cucTeMa OyneT paboTaTh B COOTBETCTBHH C OOBIYHOH yCTaHOBKOH 3aJaHHOIO
naBnenus. Eciy ypoBeHb BOJbI HUKE, UEM HUXKHMIT IIPeJien, HO BhIIIE, YeM HEJOCTaTOYHBbIH ypOBEHb,
cucTeMa Hepeier B pexuM paboThl ¢ HOBbIIEHHOH nozpadeil B pesepByap (PF.78). Ecam yposens
BOJIBI CTAHET HIDKE, YeM HeIOCTaTOUHBIH YPOBEHB, CHCTEMa OCTAHOBUT BOOPa300p.

2) Ecmu ypoBeHb BOABI B CHAOXAlOIIEM pe3epByape IOBBINIACTCS, CHCTEMa HE Pa3pelIuT
BOZIOPa30Op 0 TeX IOp, IOKa yPOBEHb BOABI HE JOCTHTHET HIDKHEro mpeneina. Ecim ypoBeHb BOIBI
BBIIIIE HIDKHETO Ipefielia, HO HIDKE BEPXHEro Ipejena, cucTeMa OyneT QyHKIHOHHPOBATH B PExKHME
paboThI ¢ MOBBILICHHOH mofaueii B pezepyap (PF.78). ITocne Toro, Kak ypoBeHb BOAbI CTAHET BHILIIE,
yeM BEepXHHII IIpeJieN], CHCTeMa BEPHETCS B PEXKUM HOPMAIbHOTO (YHKIIMOHMPOBAHMSL.

. 3aBojcKast
JlaBieHue MOBBIICHHOM II01a4YN 0.0
PET8 YCTaHOBKa
' Bo3moxHbIe
0-100,0%
3HAYCHUSI

Kak CJIEAYET U3 CKa3aHHOI'O BBIIIEC, (byHK]_(I/Iﬂ TIOBBIIIEHHOI'0 JaBJICHUS HCIOJIB3YETCS AJIA TOro,
4TOOBI CKOPOCTBh HAIOJHCHUA PE3CpByapa Obuta GostbIie CKOPOCTH €TO OIIOPOKHCHHUA B TOM CiIy4ac,
€CJIA YPOBCHB BOJBI B PE3€PBYyape CHUKACTCA CIIUIIKOM GBICTpO.

3aBozcKast
3anuce o cOoe Hacoca CTAHOBKA 0
PF.79 Y
Bo3moxubIE o
0 - 127 (kaxI0My M3 HACOCOB COOTBETCTBYET CBOW OHT)
3HAYCHUSI

Ecnu B pexxuMe NOAJIEepXKaHHs MOCTOSHHOIO [aBICHUS IUArHOCTHPOBAaH cOOIl OQHOro u3
HACcOCOB C YACTOTHHMM YNpaBJIeHHEM, MpeoOpa3oBaTeNb JacTOTHl aBTOMATHUECKH CIenaeT 00 3ToM
sammck Buga BUT = 1. Ecnu 3nadenue napamerpa PF.80 ycraHOBIIeHO paBHBIM 1, COOTBETCTBYIOIIEMY
Hacocy OymeT NpHCBOEH Hpu3HaK «OTKIIOUEH», IMpeoOpa3oBaTelh aBTOMATHYECKH HCKIIOYUT JTOT
HACOC U3 JOTMKHM pabOThl CHCTEMBI, M IPU JalbHeinIell paboTe HOMBITOK 3allyCTHTh 3TOT HACOC
HPEANPUHUMATHCS HE OylIeT.

BUT7 BUT6 BUTS bUT4 BUT3 BUT2 BUT1 BUTO

3apesepsupoano | Hacoc 7 | Hacoc 6 | Hacoc5 | Hacoc4 | Hacoc3 | Hacoc2 | Hacoc 1

Hanpumep, ecim 3nauerne PF.79 = 35D = 00100011, 3To cBHAETENBCTBYET O TOM, YTO HACOCHI 1,
2 1 6 HEeHCIPaBHBI.

. 3aBojiCcKas
JleiicTBue B ciaydae cOost 0
yCTaHOBKa

PF.80 0 | ABapus cHCTEMBI B LIEJIOM
Bosmoxubie

3HAYCHUA

1 | Bxmounts cienyronmii Hacoc

2 | 3ape3epBHpOBaHO

3aBozickast
Bb160p aHAIOrOBOIoO BX0OJ/ia CUTHAJA YPOBHS BOJIBI 0
YCTaHOBKa
0 Amnasorossiii Bxoq All
1 Amnanorosslii Bxoq Al2
PF.74 v
Bo3moxHbIE 2 Amnanorosslii Bxog Al3
3HAYCHUS 3 Amanorossiii Bxox Al4
4 BricokouacToTHbIN uMIyabcHbIH BXxox HDI1
5 IlocnenoBarenpHbIi NOPT

JaHHBI TapaMeTp MCHONB3yeTcss I BBHIOOpa aHAJIOTOBOIO BXOJa, Ha KOTOPBIH OymeT
[0/IaBaThCsl CUTHAJI YPOBHS BOJIBI B CHA0XKAIOLIEM pe3epByape.

Bepxuuii npenen ypoBHs BoIb 3aBozckast 50
PE7S B CHa0»KaroLIeM pe3epByape yCTaHOBKa
BosmorxHbIE 0-100%
3HAYCHUSI

JlaHHBI TapaMeTp HCIOJB3YeTCs TS ONMpEEeNeHUs XapakTepa peakiui CHCTEMbI Ha cOOi
Hacoca.

0: COoii Hacoca BOCIpHHHMMAETCs, Kak aBapus cucreMbl B wenoMm. Cucrema He cOpOCHT
HACTPOMKHU Hacoca. VICKITIOUNTh aBapHIHBIH HACOC M3 CHCTEMBI MOYKHO BPYUHYIO Yepe3 MEHIO.

1: Ecnu muarsocTipoBad c60ii Hacoca ¢ YaCTOTHBIM yIpaBlIeHHEM, IpeoOpa3oBarellb YaCTOTBI
OCTAHOBHT €r0 JIBUTATENb U BKIIOUUT CIEAYIOIHMI HACOC C YaCTOTHBIM ynpaBneHueM. Eciu B cucteme
6OJ'[]>LUC HET JOCTYIHBIX HACOCOB C YaCTOTHBIM YIIPABIICHUECM, 6y}ICT BKJIFOYCH HAcocC, Hl/ITa}OLLIHﬁCﬂ oT
ceTn.

2: 3HadeHue mapameTpa 3ape3epBUPOBAHO.

20
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PF.81 - PF.99

3aBojckas
3 65535
ape3epBUPOBAHHEIC (DYHKITHI YCTaHOBKA
Bosmoxwnbie 0 - 65535
3HAYCHUS

ODyHKIMH 3ape3epBUPOBAHBI U1 HCIONIb30BaHUs IIpeoOpasoBareneM dacTotsl cepun ES024.

BepxHuii mpezen ypoBHS )KUAKOCTH B pe3epByape
CTOYHBIX BOJL

51

HuoxHuil npenen ypoBHS )KHJIKOCTH B pe3epByape
CTOYHBIX BOJ

52

53-55 | 3apasepBupoBaHo

I[aHHLIC TmapaMeTphl  ABJIAIOTCA JOIOJIHUTECIBHBIMU beHKLll/lﬂMl/l TIporpaMMHUPYEMBIX BXOJI0B
npeobpasoBareneii yactotsl cepun ES024.

32: Tlonp30BaTeNlb MOXKET MCIOIb30BaTh HACTPOCHHBIM Ha BBINOJIHEHUE AAHHON (YHKUUH BXOI
JUIsl OTJIAJIKU TIpoliecca IIaBHOTO 3aIlycka HacocoB. [l 6e30macHOi OTIagKH CHavyasaa JJO/KEH ObITh
BBIOpaH HACOC, OTIAJKa IUIABHOIO 3allyCcKa KOTOPOro OyAeT HPOM3BOAUTBCS, A 3aTeM MOXET OBITh
AKTUBHUPOBAH 3TOT PEIKUM.

33: JlanHast GyHKIMSA MOXKET OBITh MCIOIb30BaHa B MPOLECCE 0OCITYKMBaHMUs 000PYIOBaHUS IS
pyuHoii mpoBepku. ITocie HACTPOWKM M aKTHBALMU JAHHOHW (YHKIMH, NpeoOpa3oBaTeib 4acTOTHI
MEPEeXOHUT B PEKHM IPOBEPKH. JTa IPOBEPKA 3aKII0YACTCS B AEMOHCTPALIUH NIEPEKIIIOYSHUS] HACOCOB
C YaCTOTHBIM YIIPABJICHHUEM.

34-40: Vcnonb3yroTes [yisi BBIOOpa Hacoca, pydHasi OTIa/Ka IUIABHOTO 3allycka KOTOPOro OyaeT
TIPOU3BOJUTHCSL.

Eciau Ha BXOJ OTIAJKU IUIABHOTO 3allyCKa MOJAH CUTHAJ, a TaK jKe IOJaH CUTHAJ Ha BXOJX
IJTAaBHOTO 3aIycka COOTBETCTBYIOLIEIO HACOCY BXoOja, IpeoOpa3oBaTesib 4acTOTHI IUIABHO 3aIlyCKaeT
JIBHTaTeb HAcoca M MO JOCTHIKEHHH YacCTOThI MEPEKIIOYCHHS, YCTAaHOBICHHOH mapamerpom PF.46,
MEPEeKITIoYaeT ero Ha MUTaHue OT ceTH. EcM OHOBPEMEHHO IMOJaHbl KOMAHIbl Ha IUIABHBIN 3aIlyCK
HECKOJIbKMX HAcOCOB, MpeodpasoBaresb OyJeT 3allyckaTh MX U NMEpPeKIoYaTh Ha MUTaHHE OT CETH
MOCJIE0BATEIBHO, B COOTBETCTBHH C HOPSAKOBBIME HOMEpPAMH YIPABISIOUINX UX IUIABHBIM 3aITyCKOM
BXOJIOB.

41-47: Vicnonb3yloTcst T PyYHOTO MCKIIFOUEHHS M3 CHCTEMbl HEHCIIPABHOTO MJIM TPEOYIOIIETO
obcmyxuBaHus Hacoca. Eciu momaH Takol CUTHaI, JIBUTraTellb COOTBETCTBYIOLIErO Hacoca He OymeT
33[JeHCTBOBAaH B JIOTMYECKOH cxeme cucreMbl. lcnonp3oBaHume naHHON (QyHKIMM B ciiydae
HEHCIIPABHOCTU KAaKOT0-JI0O HACOCA TI03BOJISET YBEINUHUTD ObICTPOACIHCTBUE CUCTEMBI.

48-50: Bxoxpl cMTHAJIOB YPOBHsS BOJbl B IMMTAIOLIEM pe3epByape. B mpolecce MOHMKEHUS
YPOBHS BOZIBI B ITUTAOIIEM pe3epByape, €CIIH YPOBEHb BOJbI BBILIE, YeM YPOBEHb HIDKHETO Mpeselna,
cucremMa Oyner (YHKIHMOHMPOBaTh B COOTBETCTBMH C HOPMAJIBHBIMH HACTPOMKAMHU YIpPaBJICHUS MO
naBneHu0. Ecium  ypoBeHb BOIBI HIDKE, YEM YPOBCHb HIDKHEro Ipeieiia, HO BbIIIE, YeM
HEJOCTAaTO4HbIH yPOBEHb, cHCTeMa OyneT (yHKIHMOHMPOBAaTH B PEXHMME PabOThl C MOBBIMICHHOMN
noja4ei B pesepByap. Eciu ypoBeHb BOABI HMXKE, YeM HEIOCTATOYHBINH YPOBEHb, CUCTEMA 3alPETUT
BOZIOpa30op. B mponecce MoBBIMIEHHST YPOBHS BOABI B NMHUTAIOLIEM PE3epByape, €CIu YPOBEHb BOABI
HIDKE, YeM HEeJIOCTaTOYHBIl YPOBEHb, CHCTEMA 3allpeTUT BoAopa3bop. Ecian ypoBeHb BOJIbI BbIILIE, YeM
HEJIOCTAaTOYHBIl ypOBEHb, HO HI)KE, 4YeM YPOBEHb BEPXHEro Impelena, CHCTeMa OyueT
(DYHKIMOHMPOBATh B pexuMe paboThl ¢ MOBBIILICHHON nofayeii B pesepsyap. [locne Toro, kak ypoBeHb
BOABI TPEBBICUT YPOBEHb BEPXHEro TMpeneia, CHCTeMa BO30OHOBHUT (YyHKIMOHHMPOBaHHE B
COOTBETCTBHH C HOPMAJIbHBIMH HaCTPOHKAMHU YIIPABICHHS 10 IABJICHUIO.

51-52: CurHainsl ypoBHsI XHMAKOCTH B pe3epByape CTOYHBIX BoA. Korma ypoBeHb KHAKOCTH
HPEBBICUT YPOBEHb BEPXHETO Ipejiena, OyAeT BKIIOUEH APEHAXHbIH HACOC; KOTJIAa YPOBEHb JKHIKOCTH
CTaHEeT HM)KE YPOBHSI HU)KHETO Tpejiena, APEHaKHBINH Hacoc Oy/IeT OCTaHOBIICH.

53-55: 3apesepBupoBaHoO.

3aBojcKas
P5.02 Bei6op ¢yskimu Bxona S1 A 0
YCTaHOBKa
3aBozckast
P5.03 Br16op ¢ynkuuu Bxona S2 2 0
yCTaHOBKa
3aBozcKast
P5.04 Be16op ¢ynkuuu Bxoga S3 o 0
YCTaHOBKa
3aBojcKast
P5.05 Bei6op ¢yHkimu Bxona S4 A 0
YCTaHOBKa
3aBozckast
P5.06 Bei6op ¢yHkuuu Bxoma S5 i 0
yCTaHOBKa
3aBojcKas
P5.07 Bri6op dynkuuu Bxoga HDI1 A 0
YCTaHOBKa
3aBojcKkas
P5.09 Br16op ¢yHkimu Bxoaa S6 . 0
YCTaHOBKa
3aBozckast
P5.10 Br16op ¢ynkuuu Bxona S7 2 0
YCTaHOBKa
3aBojcKas
P5.11 Be16op ¢ynkuuu Bxona S8 A 0
YCTaHOBKa
32 Pyynas otnajika riaBHOTO 3aImycKa
33 Pyunas nuknmueckas komaHaa
34 Pyunoii nnaBHeIi 3anmyck aBuraress Hacoca 1
35 PyuHoi naBHBI 3aMmycK ABUraTens Hacoca 2
36 PyuHOi naBHBI 3aMmyck ABUraTens Hacoca 3
37 PyuHnoii naBHsIi 3amyck qBUraTess Hacoca 4
38 PyuHoil naBHbIi 3amyck ABUTaTens Hacoca S
39 PyuHoi naBHBIH 3aMmycK ABUraTels Hacoca 6
40 Pyunoii nmaBHBIi 3amyck qBUraTens Hacoca 7
41 JIBuraresnp Hacoca 1 oTKIIOUYEH
BosmoxxHbIe
SHAUCHMUS 42 JlBurarenb Hacoca 2 OTKIIOUCH
43 JlBuraresp Hacoca 3 OTKITIOUYEH
44 J{Buraresnp Hacoca 4 OTKIIIOUYEH
45 JIBurarenb Hacoca 5 OTKIIIOYEH
46 JlBuraresp Hacoca 6 OTKIIIOUCH
47 JIBurarenas Hacoca 7 OTKIIOUEH
48 BepxHuii pezien ypoBHs BOJIbI B CHAOKAIOLIEM
pesepByape
49 Hoxuuit npesien ypoBHs BOJIbI B CHAGKAOIEM
pe3epByape
50 Henocraro4nslii ypoBeHb BO/IBI B CHAOXKAIOLIEM
pesepByape

21

3aBojckas

P6.01 Bs100op Ha3zHaueHus BbIxona Y1 A 0
YCTaHOBKA
3aBojckas

P6.02 Br16op Ha3nauenus Beixona Y2 H 0
YCTaHOBKA

P6.03 Br160p Ha3HaYeHUS BBIXO/IA C OTKPBITHIM 3aBojckas 0
’ xosutekropom HDO yYCTaHOBKa

22
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7.4 Cniucok (pyHKIMOHAJIBLHBIX IAPAMETPOB IIATHI YNPABJIEHUsS HACOCAMH

P6.04 Bri00op Ha3Ha4YEHHs pesieiiHOro BbIxozaa 1 3asoncxas 0
YCTaHOBKA
P6.05 Br16op Ha3HaueHHs peseifHoro BbIxoza 2 3asoncxas 0
YCTaHOBKA
20 CurHai noBbIIIEHHOTO JaBICHUS
21 CurHai NOHMKEHHOTO JIaBICHUS
2 CurHai paboThl B peXUMe MOHWKEHHOTO
JIABIICHHUS
Bo3moxHbie 23 Curnain pexuma padoThbl C MOBbILICHHOI
3HAYCHUS rojiaueii B pesepeyap
24 CHrHaJI HeTOCTaTOYHOTO YPOBHS BOJBI B
IHTAIOIIEM pe3epByape
25 Curnain c6ost Hacoca
26-31 3ape3epBUpPOBaHbI

JlaHHBIe MAapaMeTPbl SBISIFOTCS JONOIHUTEIBHBIMU (DYHKIHSIMH HPOrPaMMHPYEMBIX BBIXOJOB
npeoOpasoBareseii yactotsl cepun ES024.

20: Ecnu aBneHue B CHCTEME JOCTUIIO WM MPEBBICHIIO 3HAYEHHE 3aIUTHI OT MOBBINIEHHOTO
JIaBIICHHs, yCTaHOBJIEHHOe mapameTpoM PF.69 m ocraercs Ha 3TOM ypOBHE B TEUCHHE BPEMEHU
3a/IePKKH, YCTaHOBICHHOTO napametpoM PF.70, Gyzier BbIJaH CHrHAJ HOBBILICHHOTO JABICHUS.

21: Ecnn JABJICHUC B CHCTCMC JIOCTHUIJTIO 3HAYCHHS 3allMTbhl OT IIOHHWXXCHHOIO [JaBJICHUS,
ycraHoBIIeHHOTO napameTpoM PF.71, uimu crano HiKe M OCTaeTCs Ha 3TOM YPOBHE B TEUCHUE BPEMEHH
3a/Iep>KKH, YCTaHOBJICHHOTO MapaMeTpoM PF.72, Gyzner BbIjaH CHrHa MOHWKEHHOTO IaBICHHMS.

22: CurHai BbIIaeTcs IpH padoTe B peXKHME MOHMKEHHOTO IaBICHUSL.

23: Eciu BBIIOJHSIIOTCS YCIOBHs paboThl B PEXHMME C MMOBBIIICHHON MOJauell B pe3epByap (CM.
omucanue (GyHKIMH MPOrpaMMHPYEMBIX BXOIOB), CHCTEMa IEPEHIET B 3TOT PEXUM M BBIAACT
COOTBETCTBYIOLIUI CUTHAI.

24: CurHan BblIaeTCS B TOM Clydae, €CIIM YPOBEHb BOIBI B CHa0XarolleM pe3epByape
CHIKAETCS [I0 HEJI0CTATOYHOTO.

25: Curnan BblAaeTCss B TOM Ccllydae, ecnu 3HaueHue mnapamerpa PF.79 He pasHO 0
(anarHocTUpOBaH cOOi Kakoro-mmbo Hacoca).

23

Bo3mozxk-
Bo3mox- HNuauka-
Iapa- Haumeno- 3aBoackast HOCTh
Onucanne HbIE nus LCD- | Homep
MeTp BaHHe YCTaHOBKA H3MeHe-
3HAYEHHUs JMcIIest
HHS
Bibop (1) 811;2‘;)‘[:;1“{1,1171 Water
PF.00 pexnma . P 0-2 0 © supply 334
nofauM Bofbl | Do M TOMIAHH BOI mode
2: 3ape3epBHPOBAHO
0: Iludposasi ycraHOBKa
(PF.02)
1: Ananorossrit Bxoa All Water
Bsi6op 2: Ananorosslii Bxog AI2 supnl
MCTOYHUKA 3: Ananorossiii Bxox AI3 rl::ts)Sui/ .
PF.01 CUTHaJa 4: Ananorossiii Bxox Al4 0-7 0 © psettin 335
YCTaHOBKH 5: BeIcOKOYaCTOTHBIH sourcg
JIaBJIEHHs. umMnysbcHbIA Bxoa HDI1 selection
6: [TocemoBarenbHbII
HopT
7: YcTaHOBKA 1O BPeMCHU
Ludposas
PF.02 | ycranoBka 0,0 - 100,0% 0.0-100.0 0.0 o} P;;Stf:re 336
JIABICHHS s
0: Ananorossiii Bxoa All
Byi6o 1: Ananorossrii Bxox Al2
ncroqm}?xa 2: Ananorossiii Bxon AI3 Feedback
PE.03 cHrHana if g;iﬂ?(gz‘:‘g‘:oii‘;ﬂf” 0-5 0 © source 337
065212]-1[40“ umMnynbscHbIi Bxoq HDI1 selection
' 5: IlocnenoBaresnbHbIi
1opt
BeiqQy 0: TToMOKUTENBHBIH THIT
XapaKTepHc- XapaKTepHCTHKA Pressure
PF.04 THKH [E e ——— 0-1 0 © regulation 338
PEryIMpOBaHU ;‘ a pcl-l selection
o naprenus | XAPAKTCPHCTHKH
Iponopuro-
HaJIbHBIH 0.00- Proportional
PF.05 T S— 0,00 - 100,00 100.00 0.10 O gain 339
(Kp)
Murerpans-
PF.06 | Hoe Bpems 0,01-10,00 ¢ 0.01- 0.10 o Integral 340
(Ti) 10.00 time (Ti)
Juddepen- . . .
PF.07 | umamshoe 0,00 - 10,00 ¢ 0.00 0.00 o Differential | = 5,
10.00 time
Bpems (Td)
Link 0.01- Sample
PF.08 BrBopiH 0,01 - 100,00 ¢ 100.00 0.50 period 342
PF.09 Tpezen 0,0 - 100,0% 0.0-100.0 0.0 Deviation | 35
OTKJIOHEHHS limit
Tocrosnnas 0.00-
PF.10 BPEMEHH 0,00 - 10,00 ¢ 1(‘) 00 0.00 O Buffer time 344
dumbTparuu )
Bri6op THna Hacoca
PE.11 Bribop tuna 0 © Pump A 345
Hacoca 1 selection
PF.12 Beribop Tuna 0 o Pump B 346
Hacoca 2 0: Hacoc otcyTcTByeT selection
PF.13 Bri6op tuna 1: Hacoc ¢ yacToTHBIM 0 o) Pump_ C 347
Hacoca 3 YHpaBIeHHEM selection
PF.14 Bribop tuma | 2: Hacoc, nurarommiics 0-4 0 o) Pumg D 348
Hacoca 4 OT ceTH selection
PF.15 BoiGop tuna | 3: Hacoc nonuskennoro 0 © ‘Pump E 349
Hacoca 5 JIaBIICHHS selection
PF.16 Bri6op Tuna 4: JlpeHaxxHBIi Hacoc 0 © Pump_ F 350
Hacoca 6 selection
PF.17 Bri6op Tima 0 © Pump G 350
Hacoca 7 selection
24
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Bozmozk- Bo3mouxk-
Bo3moxk- HNuanka- Bo3mox- HNuauka-
Ilapa- Haumeno- 3aBojackas HOCTh Iapa- Haumeno- 3aBoackas HOCTh
Onucanne HbIe st LCD- Homep Onucanue HbIe must LCD- Homep
MeTp BaHHe YCTaHOBKA H3MeHe- MeTp BaHHe YCTAHOBKA | H3MeHe-
3HAYCHHS st JHCILIest 3HAYEHUS st JHCILIest
Homunans- 0.1- Rated Pab6ouas
PF.18 HBIH TOK 0,1-1000,0 A 10(')0 0 0.1 © current of 352 yacToTa ajs 0.00- Pump
Hacoca 1 i pump A PF.34 | noxkmoueHus 0,00 I'r - PO.08 Pb 08 50.00 O adding 368
Homunans- 01 Rated JIOTIOJIHUTENb ! frequency
PF.19 HBIH TOK 0,1-1000,0 A oy 0.1 © current of 353 HOTO Hacoca
1000.0
Hacoca 2 pump B Bpems
Homunans- 0.1- Rated 3aICPIKKH Pump
PF.20 HbIii TOK 0,1-1000,0 A 1060 0 0.1 © current of 354 PF.35 | nomkmouenus 0-3600c 0-3600 5 O adding 369
Hacoca 3 i pump C JIOTIOJIHUTETb delay
Homunans- 01- Rated HOTO HAacoca
PF.21 HBIH TOK 0,1-1000,0 A 0 0.1 © current of 355 PaGouas
1000.0
Hacoca 4 pump D 4acToTa
Homunanb- Rated MePeKITIOYCHH 0 I'u - Bepxnuii npenen _ Switching
PF.22 HBIi TOK 0,1 - 1000,0 A l(())i)i)—o 0.1 © current of 356 PE.36 s Hacoca ¢ uactotsl (P0.08) 0-20.08 S © frequency 370
Hacoca 5 i pump E YaCTOTHBIM
Homunane- 0.1- Rated yHpaBJieHHEM
PF.23 HBII TOK 0,1 -1000,0 A 10(')0 0 0.1 © current of 357 Bpems
Hacoca 6 i pump F 3aMeJUICHUs
HomuHas- 0.1- Rated Hacoca ¢ Deceleratio
PF.24 HBIIT TOK 0,1 -1000,0 A - 0.1 © current of 358 YaCTOTHBIM e N
7 1000.0 ump G yIpaBleHHEM n tume o
Hacoca pump PF.37 0,0 -100,0 ¢ 0.0-100.0 10.0 ¢} variable 371
B CiTydae f
Hazuauenue GyHKUMIi peJieliHbIX BHIXO0B HOKITIOUCHHS requency
Hacoca, pump
Hasnauenue | 0: @yHkuus He y
dynkunn omnpezeneHa 0 ) RT1 359 T erocy
PF.25 peneitHoro 1: THoxkurounTh Hacoc 1 selection 0 = col
Beixoga RT1 | nns yacrorHoro aTngl;:HHe Pump
Hasmavuerne | ynpasjieHus PE38 | 0,0 -30,0% 0.0-30.0 10.0 O reduction 372
dynxmm 2: Hoaxmouuts Hacoc 1 K RT2 tolerance
PF.26 peneiHoro ceTH 0 © selection 360 PHascoca
BeIxoga RT2 3: [Moakmo4YnuTh HACOC 2 o oqa';{ H . £0.09 Pump
Hasnauenne | [UIA 4aCTOTHOTO PF.39 Jacrora HOKHIH TIPEACH HACTOTAL Con 5.00 O reduction 373
OTKJIIOUCHUS P0.09 - PF.34 [I'y] PF.34
PF27 dyHKIHH YHpaBJICHUs 0 © RT3 361 frequency
’ pexneiinoro | 4: [loxxmounts Hacoc 2 k selection ;acoca
BeIxoga RT3 CEeTH pemMs Pump
Hasnauenne | 5: HoaxmounTs macoc 3 PEA0 | e 0-3600c¢ 0-3600 5 o) reduction 374
prog | Gymamm UL HACIOTIONO 0 © LIry 362 nacoca delay
; peneiHoro YNpaBICHUS selection B
Bbixozia RT4 | 6: Ilogkmounts Hacoe 3 k pems
Hasnauenne | CCTH yﬁzgg::zﬂ Acceleratio
bynkin 7: HoxkirounTh Hacoc 4 RTS n time of
PF29 | peneiinoro | 2u1a uactorioro 0-14 0 © selection 53 PEAL | 0,0-100,0 ¢ 0.0-100.0 10.0 o variable 375
Bbixoga RTS | YIpaBICHUA yop frequency
Hasnadenme | 8¢ HOAKIIOUMTE Hacoc 4 K pn pump
by cetH RT6 OTKJIIOYCHHUH
PF.30 peneittoro 9: [oAKIIIOYMTE HACOC 5 0 © selection 364 }];acc";:
moixona RT6 | /7 S0 HOMO PF.42 ' 0.1-9.9 0.1-9.9 0 o Close del 376
Hasnagenme | ynpasienms K 3aMBIKaHUs ,1-99¢ .1-9. .5 ose delay 7
10: IToaKTI04YUTH HACOC 5 KOHTaKTOpa
PF.31 %}1/?;32:‘40 K cetH 0 © sell:—cl:?ion 365 Bpews
Birxo;[a RT7 11: TloakIr0UNTH Hacoc 6 PF.43 Ppa3sMBIKaHHs 0,1-99¢ 0.1-9.9 0.5 O Trip delay 377
J71s1 4aCTOTHOTO KOHTAaKTOpa _
YIPaBICHUs Iepuon S\yltch
12: Tloakmo0uYUThL HAacoc 6 TEPEKIIoYe- 0-65535 4 period of
Hasnauenue. |  cory PF.44 | Hus HacoCOB, (0: Oricmoueno) 0-65535 0 © power 378
PE.32 Oy 13: INoakm049UTh Hacoc 7 0 © RTE? 366 MHTAIOMHUXCA ’ frequency
: pereiiHoro s 4ACTOTHOTO selection OT CeTH pump
seix0/a RTS8 | ypop remma Iepuon Switch
14: TloaksrouuTs Hacoc 7 TepeKIroye- 0-65535 4 period of
K CeTH PF.45 HHsl HACOCOB h 0-65535 0 © variable 379
C 4aCTOTBIM (0: Orxmovueno) frequenc;
Omnepanuy NOAKII0YEHHUSI/OTKII0OYEHNsI HACOCOB ympasemmen pump 4
OTKIIOHEHHE acrora Switching
JI@BJICHUS [Is0 Pump Teperote- 0lz-B it fi i
PF33 | momcmoucnis 0.0 -30,0% 0.0-30.0 100 o adding 367 PF46 |  muampn wacronm (POOR) | 0-POOS8 50.00 © manual coft | 380
JIOTIOJIHUTENb tolerance TUIABHOM start
HOTO Hacoca 3aImycKe
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Bosmox- EDEROFTs Hnauka-
Ilapa- Haumeno- 3aBojackas HOCTh ol
Onucanne HbIe st LCD- Homep
MeTp BaHue 3HAYeHHS YCTaHOBKa H3MeEHe- JHCILIest
HHS
HacTpoiiku pe:kHMa MHOTOYPOBHEBOTO JABJICHHS
PF47 |  TeKymee 00:00 - 23:59 00.00- Current 381
BpeMst 23.59 moment
PF.48 T;;‘g;’g’;“ 1-8 1-8 1 P‘S CIZ;‘;“’ 382
Hauano i . 00.00- T1 start
PF.49 nepuona T1 00:00 - 23:59 2359 00.00 moment 383
Pressure in
PF.50 ﬁiiﬁi‘;”;f 0,0 - 100,0% 0.0-100.0 0.0 o) time 384
segment T1
Hauvano . PF.49- T2 start
PF.51 nepuoza T2 PF.49 - 23:59 23.59 00.00 O moment 385
Pressure in
PF.52 iigﬂi‘ﬁ; 0,0 - 100,0% 0.0-100.0 0.0 o time 386
segment T2
Hauano . PF.51- T3 start
PF.53 nepiona T3 PE51 -23:59 2359 00.00 O moment 387
Jlasnetie B Pressure in
PF.54 niepion T3 0,0 - 100,0% 0.0-100.0 0.0 O time 388
segment T3
Hauano . PF.53- T4 start
PF.55 neposa T4 PF.53 - 23:59 2359 00.00 O moment 389
Pressure in
PF.56 %2;3,?;"3 0,0 - 100,0% 0.0-100.0 0.0 O time 390
segment T4
Hauano . PF.55- TS5 start
PF.57 neprona TS PF.55 -23:59 2359 00.00 O moment 391
JlaBienue B PrES§ ure in
PF.58 0,0 - 100,0% 0.0-100.0 0.0 O time 392
nepuon TS5 segment T5
Hauano . PF.57- T6 start
PF.59 nepuona T6 PF.57 - 23:59 23.59 00.00 O moment 393
Pressure in
PG | Aasremnes 0,0 - 100,0% 0.0-100.0 0.0 o) time 394
nepon T6 segment T6
Hauano . PF.59- T7 start
PF.61 nepuosa T7 PF.59 - 23:59 23.59 00.00 O A ent 395
Pressure in
prgy | Aasremnes 0,0 - 100,0% 0.0-100.0 0.0 o time 396
nepuo T7 segment T7
Hauano . PF.61- T8 start
PF.63 nepuoza T8 PF.61 - 23:59 23.59 00.00 O -k 397
Pressure in
PFG4 | Hapacuics 0,0 - 100,0% 0.0-100.0 0.0 o time 398
nepuon T8
segment T8
PekuM HOHHKEHHOTO JaBJIEHHUS
n]?emlf(‘))pa 0: PesxnM noHmKEeHHOro Dormant
PF.65 nonnieﬂiom JIaBJICHHS BBIKITIOUEH 0-255 0 O mode 399
JIaBJIEHUS 1-23%
Ipenen
OTKJIOHCHUS
PF.66 5‘:‘:;:32 0,0 -30,0% 0.0-30.0 10.0 o 8;’;2;2; 400
TOHUKEHHOTO
JIaBIICHHs!
3asiepiKKa
TIOAKIOYCHM S
/OTKITIOMESHUS Dormant
PF.67 Hacoca B 0-3600c 0-3600 5 O delay 401
pexuMe
TIOHMKCHHOTO
JIaBJICHUSA
AxTHBaIus B . i
PF.68 pexume 0: anpemena 0-1 0 © Dormaney | 4,
HOHKCHIONO 1: Paspemena awake
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Bo3mouxk-
Bo3mox- HNuauka-
Iapa- Haumeno- 3aBoackas HOCTh
Onucanue HbIe must LCD- Homep
MeTp BaHHe YCTaHOBKA H3MeHe-
3HAYEHUS st JAMCILIes
JIABJICHHS
C0ou ¥ 3aIIHTA
Samwa o1 Maximum
PF.69 | noBblimieHHOTO 0,0 - 100,0% 0.0-100.0 90.0 O 403
JS—— pressure
3aznepixka
P70 | JAUATHIOT 0-3600 ¢ 0-3600 500 o Over-pressu | - 4,
TIOBBIIIEHHOTO re delay
JIABICHHS
Samwa ot Minimum
PF.71 TOHUKEHHOTO 0,0 - 100,0% 0.0-100.0 10.0 O . 405
aBseHs pressure
3aznepixka
PR72 | AUTRIOT 0-3600 ¢ 0-3600 500 o Under-press | 45
TOHMKEHHOTO ure delay
JIABJICHHS
0: Bxoj He 3aian
Bxon curnana | (ypoBeHs He
YPOBHS BOIBI | KOHTPOJHPYETCS) Water level
PE.73 B pesepByape | 1: MHOrodyHKIHOHANb- 0-2 0 © signal input 407
BOZIOCHA0Xke- | HbIH IPOrpaMMUPYEMBIi selection
HHS BXOJ
2: AHAJIOTOBBIIT BXOJ
0: Ananorossiii Bxox All
1: AnanoroBsiii Bxoa AI2
aﬂa?lzlf(?foro 2: Auanorossiii Bxox Al3 Wztiegrnlaelvel
PF.74 mxoma | of AHA&IOrOBhI BXOXAM | 5 0 © | analoginput | 408
4: BBICOKOYACTOTHBIH
CHrHaja - 1 channel
OBHS BOJIBI UMITYNLCHbIA BX0 HDI selection
P 5: TlocnemoBaTeabHbII
nopt
Bepxnuii
npezen
PF.75 | YPoBMBOMN 0 - 100% 0-100 50 o} Upper water | 459
. B level limit
CHa0XKarIEeM
pesepByape
Huxuanit
npezgen
PF.76 | YPOPILBOMH 0 - PF.75 [%] 0-PE.75 30 o Lowerwater | 4,
. B . . level limit
cHa0X)aronem
pesepByape
Henocrarou-
HBIl yPOBEHb
PF.77 BOTBI B 0 - PF.76 [%] 0-PF.76 10 o Shortage 411
cHaGAKaTOMmEM water level
pesepByape
JlaBnenue Backu
PF.78 | mnoBblmeHHOM 0 -100,0% 0-100.0 0.0 O p 412
noaun pressure
0 - 127 (xaxgomy u3
PF.79 3anucb o cGoe HAaCOCOB COOTBETCTBYET 0-127 [ ] Faulty pump 413
Hacoca 9 record
CBOI1 6uT)
0: ABapHsi CHCTEMBI B
JleiicTBue B Hesom Fault
PF.80 1: BKiIIounTh Crieayronuii 0-2 0 © . 414
cydae c6ost handling
Hacoc
2: 3ape3epBHPOBAHO
3apesepBupo-

PF.81- Reserved 415-
PF.99 q})a;:::;c" 0- 65535 0-65535 65535 @) function 433
JlononuTeabHbIe pyHKIMH NpeodpasoBaTeis 4acToThl cepun ES024

Bri6op 32: Pyunas orajka
P5.02 dyHKIMH IUIABHOTO 3alycKa 0-55 0 © 77
Bxoma S1 33: Pyunas upknndeckas
28
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Bosmoik-
Bo3mox- HNuauka-
Iapa- Haumeno- 3aBoackas HOCTh
Onucanue HbIe must LCD- Homep
MeTp BaHHE YCTaHOBKa H3MeEHe-
3HAYEeHHUA JAUCILIes
HHS
Bsi6op
Ha3HA4YCHUA
P6.05 . 0 O 127
peneiHoro
BBIXOHA 2

Bo3mox-
Bo3mox- Hnauka-
Ilapa- Haunmeno- o 3aBoackast HOCTb LCD- | H
MeTp BaHue ncanme npie YCTaHOBKA H3MeHe- nb omep
3HAYCHHS JHCILIest
Hust
Beibop KOMaHJ1a
P5.03 (byHKIHT 34: Pyunoif naBHbIH 0 © 78
BXO/a S2 3aIyCK JIBUraTesis Hacoca
Beibop 1
P5.04 byHkun 35: PyuHoif nmaBHbIH 0 © 79
Bxoza S3 3aIlyCK JIBUTaTeNs Hacoca
BriGop 2
P5.05 bynKuH 36: Py4Hoit riaBHbIH 0 © 80
Bxozma S4 3aIyCK JIBUraTess Hacoca
Bri6op
P5.06 Dynkin 37: Pyunoit nuraBubiit 0 © 81
Bxoza S5 3aIyCK JBUraTeNs Hacoca
Bribop 4
P5.07 (g 38: PyuHoi niaBHbli 0 © 82
pxoma HDI1 | 3aIlyCK JIBUTaTeNs Hacoca
BriGop 5 . .
P5.09 dyHKImH 39: PyuHoif naBHbIi 0 © 84
BXOIa S6 3aIyCK JBUTATeNs Hacoca
Bri6op 6 » .
P5.10 PyHKLIHT 40: Py4Hoii rIaBHbIH 0 © 85
pxoma S7 ;anycn( JIBUTATEIsl HACOCA
41: Jlpurarens Hacoca 1
OTKJIFOYCH
42: Jlpurarens Hacoca 2
OTKJIFOYCH
43: [lBuraresp Hacoca 3
OTKJIIOYEH
44: lpurarens Hacoca 4
OTKJIIOYECH
45: Jlsuratesnpb Hacoca 5
OTKJTIOYEH
46: Jlsuratenp Hacoca 6
OTKJTIOYEH
47: lsuratenp Hacoca 7
BriGop OTKJTIOYEH
P5.11 dynxumun 48: Bepxuuii npesen 0 © 86
Bxoza S8 YPOBHSI BOZIBI B
cHaOXaroleM pe3epByape
49: Hwxuuit npenen
YPOBHSI BOJIBI B
cHaOXaroIEeM pe3epByape
50: HemocraTounsrit
YPOBEHB BOZBI B
cHabxkaloleM pe3epByape
51: Bepxuuii npezen
YPOBHSI XKHIKOCTH B
pe3epByape CTOUHBIX BOJ
52: Huwxuuit npenen
YPOBHSI KHIKOCTH B
pesepByape CTOUHBIX BOX
53-55: 3apa3epBHpOBaHO
Bri6op 20: Curnan
P6.01 Ha3HAYCHHS TOBBIIEHHOTO ABICHUS 0 @] 123
BhIXO7a Y1 21: Curnai HOHMKEHHOTO
Bri6op JaBJICHUS
P6.02 nasHadenns | 22: Curaan paboTsl B 0 O 124
BBIXOJA Y2 PEeXKUME NOHUKEHHOTO
Bri6op JIaBJICHUS
Hagnavenuss | 23: CurHan pexxuma 0-25
P6.03 BBIXO/1A C PpaboTEI C HOBBILECHHBIM 0 o 125
OTKPBITBIM JIaBIICHHEM
kosuiekTopom | 24: Curnan
HDO HEJ0CTaTOYHOTO YPOBHS
Bribop BO/Ibl B TUTAIOILIEM
HazHauyeHus | pesepByape
P6.04 peneiiHoro 25: Curuan c6os Hacoca 0 © 126
BhIXOMIA | 26-31: 3ape3epBHpOBaHEI
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8. Bo3Mo:kHOCTH Pa0OTHI IJIATHI YHPABJICHHS HACOCAMH Yepe3 MOCIeA0BATeIbHBIN MOPT
Ormnucanue paboThl yepes nocnenoparenbHbie TopTel RS232 u RS485 npuseneno B MHeTpykuum
0 3KCITyaTaluy mathl nHTepdeiica mpeodpasosatess 4acToThl cepun ES024.

9. HpﬁMepbl CXeM NMOAKJIIYECHHS 1/l CTAHAAPTHBIX npnmeﬂelmﬁ
1. HpI/I HCIIOB30BaHUM OJHOTO Hacoca € YacTOTHBIM YHPAaBJIICHUEM W HECKOJIBKHX HaCOCOB,

MUTAMIUXCA OT CETH

L1 Kl\,AO
L2 s v o 7
3 * S \% -~ \
T w _f',
N a— ]
ES024
) 3ajaHue JaBjaeHUs KML - FRI
[——IRTI KM2 FR2
—— RT2 +10V
— ]
— RT3 +
— R4 All =y
GND KM3
o ] S yi—
GND T
M %
O6parHasi CBs3b 110 o
_ JIaBIICHUIO FR3
KMO |- l
RT2 RT3 RT4
KM1 KM2 KM3
FR2 '3| FR3 HI
Ipumeuanue.

M1

Ha cxeme npueeden npumep ¢ 0amuuxkom cueHaia nanpsaxjcenus. Jamuux mokogozo cuenana 4 -
20 mA nookmouaemes k kiemmam AI2 u +10V.
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2. H])I/I HCIIOJIB30BAHUHN [IBYX HACOCOB C YaCTOTHBIM YIPaBICHUEM M HECKOJBKHX HAacCOCOB,
MUATAIOIIHUXCA OT CETH
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3. HpI/I HCIIOJIB30BAHUH TPEX HACOCOB C YaCTOTHBIM YIIPABJICHHEM M HECKOJIBKHX HACOCOB,
MHUTAOMINUXCA OT CETH

KMO
Ll ® R U -
L2 o S v : ( M1
L3 T w v \
Ll —
N — -
ES024 +
3ananue kM1 FRI
-~ JIaBJICHUS
— 1 rTI 0 KM;Z
[ "1 RrT2 a/
[— "1 RT3 : ( w2
[ 1 RT4 All Lyl \
—"— RrTs 4 =
—"— RT6 GND| M
A2 o
GND@ KM3 FR2
O6partHas CBA3b 110 KM4
JaBJICHUKO ._/_
KM KMO KM3 KM2 ‘/_-'» H\
KM2 KMO - FR3 4
RT2 RT4
RT1 RT3 RT5 KM5
- | (
KM3 Ed [\
KMO KMI  KM2 KM4 KM5 ~ 5 —
FR4
FRI FR2 HI FR3 g HI FR4

Tpumeuanue.
Ha cxeme npuseden npumep ¢ 0amyukom cueHaia Hanpsicenus. [Jamyux moxkogozo cuenana 4 -

20 mA nookmouaemes k knemmam AI2 u +10V.

KMO
] i
L1 R U
L2 = 1S Y% £y [ w1
L3 =—a—T w }' A\
N = % —4
ES024 IJ|
33.]:[3!'“/[9 JABJICHUSA KM1 FR1
—"— RTI KM2
= RrR12  +lov : y
7 RT3 !
= RT4 All i | M2
_/:I -
—. RT . . —
—— RT6 GND - H‘ —
2 Rrm7 AL2 1
—= a
RTS  GAR KM3 — FR2
OO6paTHast CBSI3b 110 1ABICHHIO IKM4
. (
M3
KM E; Lekmo KM;E; KM2 KM5 Le L KM4 + \
KM L KMO [ ! —
KM L RT2 KM4 RT4 KM4 ¢, Leprs 5 i
RTS8
| RT7 :
. RT3 L. KMS  FR3
KM6
KM6 KM7 — %
KMS5 Hu RS B
FR4- (™ —
KM2 KM3 KM4 R4 —
FR2 KM7 FRS
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Ilpumeuanue.

Ha cxeme npugeden npumep ¢ 0amuuKoM CUSHAA HaAnpsdcenus. [Jamuux mokosozo cuenana 4 -
20 MA nooxniouaemcs k kiemmam A2 u +10V.



