WI/LO

NHCTpYKIMS 10 MOHTAXKY U IKCILIyaTalluH

[TpuGop ympasieHus, KOHTPOJISA U 3aIUTHl HACOCOB

SK-712/d -1-250

(4.9.0 - A)

WI/LO




1. O01mMe mMoJI0KeHu A

MonTak M BBOI B IKCINIyaTallMi0 pa3pemiaeTcsi NPOM3BOAUTH TOJBKO
KBATU(UIHMPOBAHHBIM cllelHaJIucTaMm!

JlanHasi MHCTPYKIOUST MO MOHTa}KY M JIKCIUIyaTallMd COOTBETCTBYET
BHYTPEHHEMY NPOrpaMMHOMY olecniedeHu1o Bepcun 4.9.0.

1.1 Ob61acTn npuMeHeHuUsl, 0003HAYeHHE U OCHOBHBIE (DYHKINMH

[Tpubop ynpaBieHus, KOHTpods W 3amuTbl HacocoB SK-712 wcnombsyercst ajs
YIIpaBJIeHUS] MHOTOHACOCHBIMH YCTAaHOBKAMH B CIIEAYIOIIMX CUCTEMAX:

® CHCTEMBI IIMPKYJISIINY;

® CHCTEMBI TIOBBIIICHHUS IABJICHHUS;

® CHCTEMBI BOJOOTBEICHUSI.

SK - 712/x-n-p/z1-zN

1.2 Texnu4yeckHne XapaKTepUCTHKHA

Tumn ucrionuenus

HaunmenoBanue
SK-712/d - 1-250

MaxkcumaibHasi MOIITHOCTh
MOJKIIF0YAEMBIX JIEKTPO- 250
nBurartenei, KBt

MakcuMalnbHBIH HOMUHAJIb-
HBIH TOK ITOAKIIOYaeMBIX 500
SJIEKTpOJIBUTATENEH, A

Tun nycka «APAMON»

X - CXeMa 3amycKa: d - npsMoii myck

Pabouee HanpshxeHue

HHTAIONICH ATEKTPOCCTH U n.asur.= ~3x380B/50I' , U m.ymp.= ~220B/50I'g

sd - ImycK «3Be3/1a-TPEyroIbHUK»

ss - ¢ ycrpoiictB.miaBHoro mycka (YIIIT)
Ha KaKblil Hacoc

v - c | npeobpazoBarenem yactorsl (IT4)

W - c¢ npeobpazoBarensmu yactoTsl (IT4)
Ha KaXkJbpIi Hacoc

I'aGapuTtHbIE pa3Mepbl, MM 1000*1000*300
Martepuan xopiyca Cranb
CreneHp 3alUThI IP 65
scenmyaran 0C-+40Ct

n - KOJI-BO HACOCOB: ot 1 1o 6 HacocoB

P — MOITHOCTH (TOK) Hacoca: or 0,37 kBt

z1..zN - nonoanureabHblie omun:| Hanpumep: T1, T2, PT100, M2, A12 u npyrue
(CTIMCOK OIMIIUI MTOCTOSTHHO MOMOTHSACTCS )

OcHoBHbIe pyHKIUM TPHGOpa:

® ABTOMATHYCCKHUU M PYIHOH PEKUM pabOTHl HACOCOB;

e [IPOrpaMMHO 33J]aBaeMble TapaMeTpbl HACOCOB, YPOBHEH, JaBJICHUN U

JIPYTUX apaMeTPOB CUCTEMBI;

0TOOpaKEeHHE TEXHOJIOTHUYCCKHX ITAPAaMETPOB BO BpEMs pabOThI CHCTEMBI,
CUTHAJIA3AIUS HEUCTIPABHOCTH ¢ OTOOpaXKCHUEM KO/,

MTOJIKJTFOUEHUE PE3EPBHBIX HACOCOB IPH BBIXOJIE M3 CTPOS PaOOTAOIINX;
MUKITMYECKOE MIEPEKITFOYSHIE HACOCOB JIJIs 00ECIIeUeHUs] pABHOMEPHOTI'0 U3HOCA;
MTOJIKITFOUEHUE K pab0Te MUKOBBIX HACOCOB IO BHEIITHUM CHUTHAJIAM;
mapaMeTpuIecKasl TOKOBas 3alUTa ¢ OTOOPAKEHUEM TOKA KaXKIOTO JIBUTATEIIS;
3alUTa JBUTATEICH OT meperpeBa ¢ ucrnoiab3oBanueM kontakta PTC/WSK;
3allMTa ABUraTeNeH C UCTIOJIb30BAHUEM KOHTAKTHOIO JaTUMKA BIAXKHOCTH;
KOHTPOJIb YPOBHS I10 YETHIPEM ITOIJIaBKaM,;

KOHTPOJIb OITUOOYHOTO cpadaTHIBAHUS MOIIABKOB;

BO3MOXKHOCTH paOOTHI C aHAJIOTOBBIMHE JaT4rkamu 4-20MA, 0-20MA, 0-10B, 2-10B;
JIACTAHIIMOHHOE OTKJIIOYEHUE;

BBIXOJIbI HA BHEIITHEE YCTPOMCTBO CUTHAIM3AIINH WU cOOpa HH(OopMaIum.
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2. Mepbl 0e30acHOCTH

HaCTOHHlaH HUHCTPYKIHA 1O MOHTaXy MW OSKCIUTyaTalluhd COACPKUT OCHOBHBIC
YKa3zaHus, KOTOPBIC JOJI’KHBI CO6J'IIOI[aTI>C$[ npyu MOHTAXC HW OKCIUTyaTallun
npubopa. OHa 0043aTeIbHO JOJDKHA OBITh HU3y4€Ha 3JIEKTPOMOHTEPOM,
00CITyKMBAaIOIMM MEPCOHAIOM, a TakKe caMuM Iojib3oBaTeneM. Heobxomumo
BBITIOJIHATh HE€ TOJIBKO TC Tpe60BaHI/I$I 1o 6e3or[ac1{0(:Tn, KOTOPBIC HU3JIOKCHBI B
3TOM pa3jielie, HO U Te, KOTOpbIe UMEIOTCA B CIEAYIOIIUX pa3/ienax.

Craenyer o00s13aTeJIBHO COOJIIOIATHL Mepbl 0€30IIACHOCTH, TNPHBEJICHHbIC B
HHCTPYKIHUAX MO MOHTAXKY U IKCINTYAaTAllUH MOAKITIOYAEMbIX HACOCOB!

2.1 3Hak¥ B MHCTPYKIIMH [0 MOHTAXKY M IKCILNIyaTAMHA

3HaK MPeIynpekACHUST 00 MEKTPHISCKOM HATIPSHKCHUH:

Ha TpeGoBanust 1m0 OE30MACHOCTH, HECOOIIOJICHUE
KOTODPBIX BEJET K TOJOMKE TIPHOOpa W HAPYIIECHUIO €ro BHumaHwue!
(YHKIMIH, YKa3bIBaeT 3HAK:




2.2 Kpaindukanus o0C1y:KMBAOIIET0 MepPCcoHaIa

Jlns  MOHT@XHBIX pabdOT TepcoHa]d JOIKEH WMETh  COOTBETCTBYIOIIYIO
KBaJM(UKALIUIO.

OJexTpuyecKoe MOAKIIOUEHHE pa3pelaercs I[POU3BOAUTE BIEKTPOMOHTEDY,
UMEIOIIEMY  JIOMYCK  COOTBETCTBYIOLIEIO  MECTHOIO  3HEProCHa0Xarolero
TIPEANPUSITHS, COTJIACHO JEWCTBYIONIMM NpaBUIIaM.

2.3 IocuaeacTBus HECOOJTIOAEHNS TEXHUKH 0€30MACHOCTH

Hecobmro/ieHre TeXHUKH O€30MacHOCTH MOXET MOBJEYh 3a CO0O0M TsKENbIe
MOCHEJCTBUSA Uil YeNOBEKa, IS Npubopa W I TMOJKIIOYAEMBIX HACOCOB.
Hecobmrofienre ykazaHuii mo 0e30MacHOCTH BEAET K MOTepe BCSKHX IMpaB Ha
BO3MEIIICHHE yIepoa.
Bo03MOXHBIE MTOCIEICTBHS:
®  BO3HHKHOBCHHE HECYACTHBIX CITy4aeB BCIEJCTBHE DICKTPUYECKOTO M

MEXaHHYECKOTr0 BO3JICHCTBUS;

HapynieHne GyHKIUN proopa;

HapynieHne GyHKIUH HaCOCOB.
2.4 Yxa3aHus nmo 6e30macHOCTH JJIsl OJIb30BATEJIA
Jns mpemoTBpallleHUss HECYACTHBIX CIIy4aeB HEOOXOAMMO CTPOro COONI0IATh
obmme TpeboBaHus MO OE30MaCHOCTH U TPeOOBAHUS, U3JIOKCHHBIC B HACTOSIICH
HHCTPYKIIHH.
[Ipu pabore ¢ mpubOpoM HEOOXOMMMO HCKIIOUYUTH BO3MOXKHOCTH IOPAKEHHS
SIIEKTPUUECKAM TOKOM.
3ANTPEIHIEHO BckpeiTHE IpHOOPa MOIB30BaTEIEM!
B cnydae HEOOXOmMUMOCTH, NPH PEMOHTe NpUOOpPa WM TNPU W3MEHEHHH
ANIEKTPUYECKOTO MOIKITIOUEHHUS, BCKPBITHE MpUOOpa paspeliaetcs MOpOU3BOAUTH
TOJNBKO TIEPCOHAIY, UMEIOIIEMY COOTBETCTBYIOIIYIO KBATH(DUKAIIHIO.

3. TpaHCIOPTHPOBKA M XpaHEHHe

[Mpun monmy4yenun mpubopa cieayeT MPOBEPUTh HAJIMYME BO3MOXKHBIX BHEUTHUX
TIOBPEXK/ICHNH, TONy4eHHBIX B Tpollecce TpaHCHOPTUPOBKH. [Ipu oOHapyxkeHHH
MOBPEXJCHUN CIIeAyeT NPEeAbsIBUTh INPETEH3UH TPAHCIOPTHONH KOMIIAHUHM B
COIJIACOBAHHBIE CPOKH.

IIpuGop xpaHuTe B CYXOM MecTe, 3alMIIATB OT
MeXaHuYeCKHX MOBpeKAeHu " BO3AeHCTBHH
OKpYysKaloleil cpeibl (BBICOKasi/HU3Kas TeMIIepaTypa U Jp)

BHumaHue !

4. O0beM MOCTABKHU

- npubop ymnpaBiieHHUs, KOHTPOJIS U 3amuThl HacocoB SK-712 - 1.
- pyuka pyOWIbHHKa - 1.
- NEpEeXOAHUK PYUYKH PYOWIIbHHKA - 1.
- KJIIOY OT ABepH Ipudopa - 1.
- KOMIUIEKT FepMOBBOJIOB - 1.
- MHCTPYKIUS [0 MOHTaXY M dKCIUTyaTaluu mpudopa - 1.
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5. Onucanue npudopa

5.1 Buemnuii Bujx npudopa (puc. 1)
Ha nuneBoii manenu npubopa pacHoioKeHbl CISAYIOIIUE OpraHbl yINpaBIeHHA U
WHIMKATOPBI:

1.

Pyuka ocHOBHOIO ceTeBOro pyonibHuKA.

OcylecTBIAET py4HOE BKIIOUEHHE U BBHIKIIOYEHHE Bcero npudopa. Ecmu
o0IIMii ceTeBOH pYOWJIBHUK OTCYTCTBYET, TO Ha JIMIEBOW ITaHEH
HaXOJATCSl PYYKH BKJIFOUCHHS/BBIKIIOUSHHUS! aBTOMATOB KaXKJOro Hacoca
OTAETBHO.

Kaasnarypa.

OcyliecTBIAeT NPOrpaMMHpOBaHHE NPUOOpa, NEPEKIIOUeHUe U BHIOOP
3HaYEHUH MapaMeTPOB CUCTEMBI.

<+>wm <-> - H3MEHEHHUE MMapaMeTpa U €ro 3Ha4YEHHUs. ;

»/ - <Enter> - BBIOOp ImapameTpa WM BBOJ HOBOT'O 3HAYECHUS;

X - <Esc> - OTMCHA HOBOI'0O 3HAYCHHUs MapaMeTpa M BO3BpaT K
paHee YCTaHOBJICHHOMY 3HAYCHUIO WM BO3BpAT K
BEIOOpY Mapamerpa;

<Esc>+<Enter> - BX0Jl/BbIX0/] B PEXHM IPOrPaMMHPOBAHHSI.

Hudposoii maIMKaTOP.

OTtobOpakaeT HHOOPMAIHIO O MAPAMETPAX CUCTEMBI.

KiaBuma u cBeToANO0 PyYHOro peskuMa padoThbl CHCTEMBI.
[epexmouaer npuOoOp MeXIy aBTOMAaTHYECKUM W PYYHBIM PEXHMOM
paborsl  cucrtembl. Ilpm BKIIIOYEHWH PYYHOTO pPEKHMa MUTaer
COOTBETCTBYIOIIUM CBETOAUOI.

CaeToanoas! 00001EHHOT 0 COCTOSTHUSI CHCTEMBI:

rg;- CBETOJMO/I TOTOBHOCTH CHCTEMBI K paboTe B aBTOMATHYECKOM
pexxume (SBM)
CBerHTcst - ecinM XOTs Obl OIWH M3 HAacoCOB T'OTOB K pabore B
aBTOMAaTHYECKOM pEeXUME W paboTra CHCTEMBI He OJIOKHpyercs
BHEIIHUM cUrHajoM. IIpu 3toM Bkitodaercs pene SBM.

/\ - cBeroanon 0600ueHHoi aBapun cucteMs! (SSM)
Ceerurcst - eciny OOHapyKeHa XOTs Obl OJHAa HEUCIPABHOCTH B
cucreMe, Ha IU(POBOM HHAMKATOpe oToOpakaercs ee kon. I[lpm
3TOM BKItOUaercs pene SSM.
OobsacTu ynpasJjieHus1 HacocaMu (110 KOJMYECTBY HACOCOB - 0T 1 /10 6).
Kaxnplii Hacoc B cucTeMe MMEET CBOIO O0JIaCTh YIIPaBJICHUS, KOTOpas
MO3BOJISIET  YNPABISATH COOTBETCTBYIOIIMM HACOCOM HE3aBHCHUMO OT
COCTOSIHMSI 00IIero KOHTposuiepa cucrteMbl. KommuectBo obnacreit
YIpaBieHUs] HacOCaMH Ha JIMIEBOM NMaHEIW MOXKET ObITh OoJjblie, YeM
KOJIMYECTBO HACOCOB B CHCTEME, B 3TOM CITy4ae JIOMOTHNUTEIbHbBIE 00J1acTH
He 3ajelicTBoBaHbl. Kaxkiast oOmacTb ympaBlieHHST MMeEET CIeqyIOIIne
OpraHbl YIPaBJIeHUS 1 MHAWKALIH:
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<1..6>-KJIaBHIlIa <H3COC>, 1€ <> — HOMEP COOTBETCTBYIOIIETO Hacoca
HepeKnquaeT PEKUMBI paGOTBI Hacoca.

tAs- ceeromuon l'oToBHOCTH Hacoca
CBeTHTCS - €CITH HACOC HAXOMUTCS B aBTOMATHYECKOM PEXUME O]
YIPaBJIEHUEM OBIIEr0 KOHTPOILIEPA CHCTEMBL.
Muraer — eciii HacoC BKIIIOUYEH B PYYHOM PEXUME

® - ceeronuon PaGora
CBeTHTCS - €CITH HACOC BKITFOUEH.
Muraer - eciiM HacoC HaXOMHMTCS TIOJ YIPAaBJIeHHEM MpeoOpa3oBa-
tenst yactotsl (ITH) — muist cucrem ¢ ITY.

/\ - cBeroanon ABapust
Cserurcs - ecnmu OOHapy)KeHa XOTS OBl OJfHA HEHUCIPAaBHOCTH
COOTBETCTBYIOIIErO HACOCA.

() - cerommon Mutanne
CBeTHTCS - €ClIM aBTOMAT HACOCa BKIIOYEH U MMEETCS CBS3b MKy
KOHTPOJUIEPOM HACOCa M OOIIMM KOHTPOJIIEPOM CHCTEMBI.

5.2 Buyrpennwuii Bug npudopa (puc. 2)

BuyTtpu mnpubopa pacroyioXeHbl CIEeIYIOIIME JJIEMEHTHl M KIEMMHbBIE KOJOAKU
(KOJIMYECTBO 3JIEMEHTOB 3aBUCUT OT MCIOIHEHHS PHOOpa M KOJIIMYECTBa HACOCOB):
1. OG6mmtit kouTpoiiep cuctemsl (KC) - OU1 — pacnonoxeH Ha TBEpH.
2. Konrpomrepsr Hacocos (KH) —nUl, rae n — Homep KH ot 1 10 6.
Kaxnp1ii KOHTpOJUIEp Hacoca MMEEeT aBapUHHBIA MepeKIouaTenb PyYHOro
Imycka Hacoca B 00xoJ] KOHTpoyuicpa. Buumanue! B aBapuitHoM pexume
PYYHOr'O IycKa BCE 3allMTHl Hacoca, OOecreuynBaeMble KOHTPOJUIEPOM
oTkJI04YaloTesi!  BiiouaTh  aBapuiiHBI  peXXMM — PY4YHOro  Iycka
pasperiaercsi TOJIBKO 0]l OTBETCTBEHHOCTHh OOCITYKHBAIOIIETO NTEpCOHAa B
cilydae BOSHMKHOBEHHSI HEUCIIPABHOCTEH B YIIPABJISIONIEH 3JIEKTPOHUKE JUIs
Oe3omacHOCTH cHaOXeHUst cucTeMbl. [Ipr 3TOM COOTBETCTBYIOMIMI Hacoc
Oyner paboTaTh CaMOCTOSTEIFHO MPOIOJDKUTEIHHOE BPEMSI.
rzl - aBTOMATUYECKUI PEKUM — HOPMAJIBHBIN PEXUM pabOTHI Hacoca

w - aBapuUIHBINA PEXUM PYYHOr0 IycKa Hacoca (0e3 3ammr)

3. ABTOMAaTHI (TIpeAOXpaHUTENH) HacOocoB - nQ1,
I7ie N — HOMEp COOTBETCTBYIOLIEro Hacoca oT 1 110 6.

4. KontaxTops! HacocoB - nKx, rie n — HoMep COOTBETCTB.Hacoca oT 1 1o 6;
X — ITOPSAKOBBI HOMEp KOHTaKTOpa B TPYIIIE 3TOro Hacoca.

5. OcHOBHOH ceTeBOil pyOWJIBHUK (BO3MOXKHO ¢ mpemoxpanutensimu) — 0Q1
(MOKET OTCYTCTBOBATb).

6. ABtoMar (mpemoxpaHuTens) mpeodpaszoBatens yactotel (ITH) - 0Q2 - mns
npudopos c IT4.

7. TlpeobOpa3zoBarenb yacToTsl U cunyc-GuibTp-0U2,0U3-m1s1 nmpubopos ¢ ITU.

8. VYcrpotictBa traBHoro mycka (YIIII) macocoB — nU2, rme n — HoMmep
COOTBETCTBYIOIIEro Hacoca oT 1 10 6 — mst mpudopos ¢ VIIIL

9. IlpenoxpaHuTenb BEHTWIATOPOB — F1 — 1715t npuOOPOB ¢ BEHTUIIATOPAMH.
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X0 - KnemMMHas komodka [ IIOACOEAHWHEHUS BHEIIHUX JATYAKOB U
CUTHAJIU3ALUH.

Xn - KnemMHas kojojka Juisi TMOJCOECIUHEHHs] Hacoca n, Ile N — HOMeEp
COOTBETCTBYIOIIETO Hacoca oT 1 Jo 6.

5.3 Twunsl peryJMpoBaHus U NPUHIHUIBI PAGOTHI CHCTEMBI

B 3aBucuMocTH OT 001aCTH MIPUMEHEHHUS, TUIIOB BHEITHUX JIATYMKOB U HAJTMYUS B
npubope ynpasieHus: npeoOpazoBarensi gyactotel ([TY) Bo3MOXHEI cremyromniue
TUTIBL PETYIMPOBAHUS CHCTEMBI, YCTAHABIIUBACMbIC B MPHOOpE IMepe] HadaioM
SKCIUTyaTauu npu noMmoinu napamerpa PF0.

Ta6nuna 1
OobaacTp Tun
e — Hamnuwne ITY Tunel 1aTYNKOB O —
c Il AHaI0roBBIN 1
be3 perynuposanus 2
Lpryasis 6e3 T4 Huckpernsiii (OKM) 2
AHaI0roBBIN 3
TToBbllIEHHE cIl4 AHaI0roBBIN 1
JaBJICHUS 6e3 ITH AHaI0roBBIN 3
Bonooteenenue oe3 ITH Honnagkw (4 wr.) 4
AHaI0roBBIN 5
Tabnuma 2
Tunel perynuposanus cucremsl (PF0)
1 |Cucrema c ITY 1 kackagHBIM IIOAKIIOYCHUEM
2 | Cucrema c peryJMpoBaHUEM M0 CUTHAJIaM TUCKPETHOTO JIaTYMKa
3 | Cucrema c peryJMpoBaHUEM M0 CUTHAJIaM aHAJIOrOBOr0 JIaTYMKa
4 | CucreMa ¢ peryJupoBaHUEM YPOBHS 1O 4 MOIUIABKOBBIM JaTYHKAM
5 |Cucrema c peryaupoBaHHUEM YPOBHSI [0 CUTHAIAM aHAJIOTOBOT'O JATYUKA

IpuHIUNBI paGoThI CHCTEMBI B ABTOMATHYECKOM pesKHMe.

Jly1s aBTOMaTH4eCKOro peryarupoBaHMs CUCTEMBI Iepell BBOJIOM B JKCIUTyaTalUIo
npubopa ympaBieHHs HEoOXOIUMO B 3aBHCUMOCTH OT HA3HAUEHUS CHCTEMBI
ycraHoButh MuHuMansHoe (PF1.) wu wmakcumanshnoe (PF2.) kommuectBo
OJIHOBPEMEHHO paboTarolmx HacocoB. Bo Bpems paboTbl B COOTBETCTBUH C
YCTAQHOBJICHHBIMHU TTapaMeTpaMy M MOKa3aHUSIMHU BHEIIHUX TaTYMKOB ITPOHCXOIUT
aBTOMATHYECKOE pEryJHpOBaHUE KOIMYECTBA OJHOBPEMEHHO paboTaroIux
HACOCOB B MHTEPBAJIE MEXy STUMHU 3HAYCHUSIMH.
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Ecimu  peryaupoBaHue CHCTEMBI 1O KOJIHYECTBY pa0OTAONIMX HACOCOB HE
Tpebyercs, TO HeoOxoaumo ycraHoButh PF1.=PF2.= komudecTBO mOCTOSHHO
paboTaronyx HaCOCOB.

Jlst cucteM IMPKYISIMA MHHAMAJIEHOE KOJMYSCTBO OJHOBPEMEHHO PabOTAIOIINX
HACOCOB JIOJDKHO OBITH HE MEHee 1, JII CHCTEM TOBBINICHUS JABJICHUS W CUCTEM
BOJIOOTBE/ICHUSI MUHAMATBHOE KOJIMYECTBO OJJHOBPEMEHHO PabOTAaIOIMX HACOCOB
JIOJDKHO OBITH paBHO 0.

MakcumainbsHoe KOJIMYECTBO OTHOBPEMEHHO paboTarommux HAacoCOB
YCTAaHABIMBACTCA KaK pa3HUI]A MEXKAy  OOIMUM KOJUYECTBOM HACOCOB W
KOJIMYECTBOM PE3EPBHBIX HACOCOB.

Hacoc umeer cratyc docmynmslii, eciu KOHTPOJIJIEP COOTBETCTBYIOIIErO Hacoca
MOMKJIFOYEH K MUTAIoIIeH cetn (cBetutcs ceeromuon IluTaHue), HACOC HAXOAUTCS
B aBTOMATHYECKOM PEXHME (CBETUTCS CBETOANOA I'0TOBHOCTB) 1 HEHCIIPABHOCTh
Hacoca He 0O0HapyXeHa (He CBETHTCS CBETOMUO] ABapus ).

Ilpy BKJIIOYECHHH CHCTEMBI MPOHCXOJWT MYCK IEPBOrO JOCTYIHOTO HAacoca,
KOTOPBIH ITPH ITOM NOJy4aeT CTaTyC 0A308blil.

B cucremax 6e3 IIY mpu HaluMuuM COOTBETCTBYIOIIMX YCIOBHH 3allyCKaroTCs
MOCTEAYIOINE JOCTYNHbIE HACOCHl B MOPSIKE YBEIMYEHUS HOMEpA - «IPAMOE»
KOIIBIIO - C 3aJIePKKOM MEXIy IMyCKaMH HE MEHEe, YeM YCTaHOBJIEHO NMapaMeTpoM
Pt4. Tlpu 5TOM KakAbli MOCIEAYIOIINIA BKIIOUYEHHBIH HACOC NMPHUHUMAET Ha ceds
cratyc 0Oaszosvii. [lpy BO3SHMKHOBEHHMH YCIIOBHH ISl OTKJIIOYEHUs Hacoca
OTKJIIOUAETCs EPBBIA paboTaroNUil HACOC CIIEAYIOIIUM 0 KOMNBILY 32 O@306b6IM, TO
€CTh BKJIIOUMBIINICS paHbIIE BCEX.

B cuctemax ¢ ITH B cnyuae HEXBAaTKU NPOU3BOAUTENBHOCTH BKJIIOUEHHBIX HACOCOB
B CHCTEME 3aIlyCKaeTcs CIIeAYyIOIIUH JOCTYNHBIH Hacoc (nukxoewii) B TNOPAAKE
YMEHbBIIIEHUS] HOMEpa - «00paTHOE» KOJIBIIO.

B aBTOMaTHYECKOM pEXHME PaOOTHI CHCTEMBI TIPU OTKITFOUEHUH U ITOCIICAYIONIEM
BKJTFOUCHUU TIMTAHUS aBTOMATHUYCCKH BKJIFOYAIOTCS HACOCHI, KOTOPBIC paboTanu B
MOMEHT BBIKJITFOUEHHSI IpHOOpa.

IIpuHIMIBI padoTHI CHCTEMBI B PYYHOM pexKuMe.

[epexmoueHne cUCTEMBI B PYYHOH PEXKHM OCYHIECTBIISETCS NPU ITOMOIIN
KJIaBHIIM PYYHOro pexxuma (puc.l, mo3.4), mpu 3TOM MHUTAeT COOTBETCTBYIOLIMH
CBETOIHO.

B py4yHOM pexuMe BKIIOUEHHE/BBIKIIOYEHHE HACOCOB OCYILECTBIISIETCS BPYYHYIO
IpU TOMOLM cooTBeTcTByromed knasumu <Hacoc>. Ilpu s3ToM ocrarorces
paboToCcOCOOHBIMU BCE 3aIUTH Hacoca, 00ecIeuuBaeMble KOHTPOILUIEPOM HAcOCa.
Kommnuectso OJHOBPEMEHHO paboTaronmx HAacoOCOB OrpaHU4YEHHO
nporpammupyemeiM napamerpom PF2. B cioywae BiIIOueHHs HAcocoB IO
KolMuecTBy Oomee, d4eM ycTaHoBieHo B mapamerpe PF2., cnenyrommii
BKJIIOUEHHBIH BpPYYHYIO HACOC TIEPEXOAUT B COCTOSHUE OXcuoanus (MUraeT
cBeronuon «loTOBHOCTE», He Topur cBeroguox «Paborta»). Ecim ommH u3
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paboTaIOIMX HACOCOB OTKIIIOUUTCSI B pe3yJbTare OOHAPYXKEHHsS HEHCIPaBHOCTH,
TO aBTOMATHYECKH BKITIOUUTCS HACOC, HAXOMSAIINICS B COCTOSHUH OXCUOAHUA.

Ipu nepexITroUueHNH MEKIY aBTOMATHUECKUM U PYYHBIM PEKUMOM paboTarolue
HACOCHI MPOJIOJKAIOT PaboTaTh.

Ecnu npu paboTe B pyYHOM PEXHMME MPOUCXOJUT OTKIIOUEHUE TMUTAHUS, TO MPU
ero BO30OHOBJICHHH MPUOOp 3amycKaeTcsi B aBTOMATHYECKOM pEXKHME C
BBIKJTIOYEHHBIMU HACOCAMH.

[uximyeckoe nepexJ04YeHne HACOCOB.

B aBromatmyeckoM pexume s oOecrieueHHs ~paBHOMEPHOTO — HM3HOCA
MIPUMEHSETCS aJIrOPUTM KOJBIEBOM poTaluy, B KOTOPOH YyYacTBYIOT Bce
JIOCTYIHBIE HACOCHI.

Ecnu B TeueHuwe BpeMeHM 3ajaHHOro mapaMmerpoMm PtS. He mpoucxogut cMmeHa
0a306020 Hacoca, TO MIPOUCXOAUT NPUHYIUTEIBHOE HUKINUECKOE NEPEKIIIOUCHUE.
Jnst  ycTpaHeHHMs HEXeNaTeNbHBIX IE€PEXOJHBIX IPOLIECCOB MEPEKIIOUEHUE
OCYILECTBIISIETCA C «IIEPEKPBITHEM), YCTAHABIMBAEMBIM IPU MOMOIIY MapaMeTpa
Pt6. Ilpu »TOoM orpaHuueHHe Ha MaKCHUMAJIbHOE KOJIUYECTBO OIHOBPEMEHHO
paboraronmx HacocoB (PF2.) B TeueHn BpeMeH! NEPEKPHITHS HE ICHCTBYeET.

Tun peryaupoBanusi 1 B cucreMax HUPKYJISINAA U MOBBIIEHNUST JaBJIeHUs.
IMpn BritoueHMH cucTeMbl TpeodOpaszoBarens 4dactorel (ITY) monmkmrowaercs K
MIEpBOMY JIOCTYITHOMY HAcOCy M TIPOUCXOAMT €ro IyCK. DTOT HAcocC IOIydaeT
cratyc  6Oasoswui.  CucreMa  OCYLIECTBIAET  IUIaBHOE  OeccTyIleHuaToe
pEryIMpoBaHNE YacTOTHI BPaIIEHHUs 6d308020 HAacOCa OT MUHHMAJIBHON YacTOTHI
Bpamenust (PC4.) no makcumansHoi (PC6.) ¢ nenpio mojanepkaHusi 3aJaHHOTO
JIABJICHUS] B CUCTEMaXx IOBBIIIEHHS JIABJICHUS WIIM TIepenajia IaBIeHHH B cucTeMax
uupkymsaun (PPn.)

B ciydae HexBaTKU IMPOU3BOAUTENBHOCTH 6A306020 HACOCA, KOTJa 6a306blii HACOC
paboraer ¢ MakcumanbHOW yacroroi BpameHus (PC6.), HO naBieHUe B cucreme
PP<PPn.*(100%-PC3.)/100%, rtne PC3. - OTKIOHEHWE JaBIEHUS IS
MOJIKITFOUCHUS nukogoeo Hacoca mpu pabore ¢ IMTY (kak mpasmimo, PC3.=10%),
MIPOMCXOJUT TIOAKIIOUEHNE CIEAYIOIEro JOCTYITHOTO Hacoca B IOpSJIKe
YMEHBIIIEHUS] HOMEpa — «00paTHOE» KOJIbIIO, KOTOPBII MONYyYaeT CTaTyC NUKOBbLL.
Ilpn NOAKIIOUEHUH nuUKO6020 HACOCA YACTOTAa BpAlIEHUS 0a306020 Hacoca
YCTaHaBJIMBAETCS B 3aBUCHUMOCTH OT ycraBku mnapamerpa PCS. Tlocne storo
3aITyCKaeTcsl MPOIECC peryIupoBaHus. B ciaydyae HE0OXOIUMOCTH aHAIOTHYHBIM
00pa3oM NPOUCXOINT TOIKITIOYEHHUE MTOCIEAYIONIUX AUKOBbIX HACOCOB.

[lpn yMmeHbIIEHMHM HArpy3KH B CHCTEME M JIOCTIDKEHUH 0d3068biM HAcOCOM
MUHAMaNbHOH 4yactoThl BpammeHus (PC4.) mubo npu goctrmxeHnn aasieHus PP>
PPn.*PP1/100%. mnpOMCXOIMT OTKIIOYEHUE NUKO8020 HACOCA BKIIIOYHMBIIECIOCS
nocneanuM. Ilepen OTKIIIOUEHUEM nuUKO8020 HACOCA YacTOTa BPAILEHUS 0A308020
Hacoca YCTaHaBIIMBAeTCS B COOTBETCTBMM ¢ mapamerpoMm PCS., orkmouaercs
NUKOBbILl HACOC U 3AITyCKAaeTCsl MPOLIECC PEeryMpoBanus. B ciaydae HeoOxoaumocTr
aQHAJIOTMYHO POUCXOJUT OTKIIIOYEHUE MOCIEAYIONHX NUKOBbIX HACOCOB.
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Ecnm B cucremax noBbIIeHHs JaBiieHUs] (MUHUMAIBHOE KOJMYECTBO PaOOTAIOIINX
HacocoB PF1.=0) pabGoraer TONBKO OJAMH 6a306bill HACOC, TO AKTUBU3HPYETCS
aJITOPUTM OIpeesIeHus] HyJIeBoro pacxona. [Ipu oOHapykeHHH HYJIEBOTO pacxoja
MIPOUCXOJUT OTKJIIOUEHHE 6a306020 Hacoca. Clemayronuid 3amycK CHCTEMBI
MIPOUCXOJUT TIpH TOHIKeHWW AasieHust 10 PP< PPn.*PP0/100%., mpu sTom
MIPOUCXOOUT MYCK CIEAYIOIIEro JOCTYIIHOTO Hacoca B TNOPSAKE YBEIMYEHHUS
HOMepa — «IPSIMOE» KOJIbII0, KOTOPBIH CTAHOBHUTCS 6A306bIM.

[Ipu oOHapyxeHun HeucnpaBHocTH [TU mpoucxoauT monbiTka noaktoueHus [TY k
CIEIYIOUIEMY JOCTYIHOMY HAacoCy B INOPSAIKE YBEIMUYEHHS] HOMEpa — «IIPSIMOE»
Konbllo. B cimydae oOHapyxeHuss HewcnpaBHoctu IIU mpu mocnenoBaTeIbHOM
MOJKIIOYEHUH KO BCEM JIOCTYNIHBIM HAacocaM HPOHUCXOIUT aBTOMAaTHYECKHI
TIepEeX 0] CUCTEMBI B PEXKHUM CTYIIEHYAaTOr0 peryaupoBaHus 0e3 ucnonszoBanus 114
(amamormyHo THUMy perynupoBaHus 3). BosBpaT cucremMbl B pexuM
Oeccrynenyaroro perynupoanust ¢ [IY mpousBoauTcs BpydHYIO ITyTeM cOpoca
KOJIOB HEHUCIPABHOCTH IIpH NOMOIIM KJaBUaTypsl. B 3aBucumoctu ot moxenu T4
MOXET ITOTPEeOOBATHCS €0 IOHBIH Mepe3anyck ¢ OTKIIOYEHHEM OT CETH.

Tun peryJupoBanus 2 B CHCTeMax WUPKYJISAIUAH.

B kadecTBe  jmaTuMka = JaBIEHHA ~ HCIOIB3YETCS  AJNEKTPOKOHTAKTHBIN
(muddepennmaneubiit) manomerp (DKM mimm DDM) ¢ 2-Ms peryiaupyeMbIMA
YyCTaBKaMH.

IIpy BKJIIOYEHHMH CHCTEMBI U3 MEPBBIX JOCTYNHBIX HACOCOB 3allycKaercs
MUHUMAaJILHOE KOJIMYECTBO OJTHOBPEMEHHO paboTaromux HacocoB (PF1. >1)

[Tpu 3ampikannu auckperHoro Bxoxa IN3 (HwxHsst ycraBka DKM) mponcxomur
MOCTIEIOBATENBHBIA MYCK AUKOGbIX HACOCOB C 3aJEpXKKOH MeXAy IycKaMu
ycraHaBinuBaeMoil nmapamerpoM Pt4. TlocnenoBaTenbHbIN MyCK nuKo8bIX HACOCOB
MIPOMCXOIUT O MOMEHTa pa3MblkaHust IN3.

ITpu 3ambikanun auckperHoro Bxoxa IN2 (Bepxuss ycraBka DKM) mpoucxomur
MOCJIEIOBATENIPHOE ~ OTKJIFOYEHHE AUKO6bIX HACOCOB C  3aJEPKKOM  MEXAY
OTKJIIOYEHUSIMH YCTaHABIMBaeMoH mapamerpom Pt3.

Tun peryaupoBanus 3 B cHCTeMAaX IOBBIIICHHUS NaBJICHHSA.

[Ipu BKIIFOYCHUU CHCTEMBI, eciu JaBieHue B cucteMe PP<PPn.*PP0., rne PP0. —
MOPOr BKJIFOUEHHsI HACOCOB, TO NMPOUCXOAMUT ITyCK NMEPBOro AOCTYMHOrO Hacoca,
KOTOpBIH MOJIy4aeT CTaTyC OA308blil.

Ecnu 6azoewiti Hacoc BKIIOUEH W JaBieHWe B cucreme PP<PPn.*PP0., Tto
MIPOMCXOIUT TOCIIEOBATENBHBIN MYCK AUKOGLIX HACOCOB C 3aAEPKKOM MEXITY
IIyCKaMHM yCTaHaBIUBaeMoil napamerpom Pt4.

Ecnn naBnenne B cucreme PP> PPn.*PPl., rme PP1. — mopor BbIKIIOYEHHS
NUK08020 HACOCA, TO MPOUCXOAUT IOCIENOBATEIbHOE OTKIIOUYEHUE HUKOBbIX
HACOCOB C 3aJeP>KKOI MeXy OTKJIFOUEHUSIMU yCTaHABIMBaeMou napamerpom Pt3.
Ecnn naBnenne B cucreme PP> PPn.*PP2., rme PP2. — mopor BbIKIIOYEHHS
64306020 Hacoca, TO NPOUCXOIUT OTKIIOYEHUE 0OA306020 HAcCOCA C 3aJEPIKKOU

-15-

ycTaHaBIMBaeMoll mapamerpoM Pt2., Ho He MeHee ueM c 3ajepxkoi Pt3. c
MOMEHTA BBIKITFOUCHHUSI IIPEIBIAYIIECTO Hacoca.

Ecnu naBnenue B cucreme PP> PPn.*PP3., rne PP3. — MmakcumasbHOE JaBicHHE B
CUCTEME, TO IPOUCXOIUT OTHOBPEMEHHOE OTKITIOUCHUE BCEX pa0OTAIOIIUX HACOCOB
u otobpaxaercst koa HeucnpaBHOcTH E.03. TToBTOpHBIN 3amycK CHCTEMBI U COpOC
KO/Ia HEHUCIIPABHOCTH TPOUCXOIUT aBTOMATUYCCKA TpPU TAJCHUM JABJICHUS B
cucreme PP< PPn.*PPO.

Tun peryaupoBanus 3 B cucTeMax MUPKYJISAIUAH.

IIpy BKJIIOYEHHMH CHCTE€MBl U3 MEPBBIX JOCTYNHBIX HACOCOB 3allyCKaeTcs
MUHUMAaJIFHOE KOJIMYECTBO OJTHOBPEMEHHO paboTaromux HacocoB (PF1. >1).

Ecnu nepenan nasnenus B cucreme PP< PPn.*PP0., rne PP0. — mopor BxitoueHus
HACOCOB, TO IIPOMCXOAUT MOCIEI0BATENBHBIN IYCK NUKO6bIX HACOCOB C 3aJIEPIKKOU
MeXJly TyCKaMU YCTaHaBIMBaeMoi mapamerpoM Pt4.

Ecmn mnepenan nasnenmss B cucteme PP> PPn.*PPl., rme PP1. — mopor
BBIKIIIOUEHHS NUKOB020 HACOCA, TO MPOUCXOAUT IOCIENOBATEIBHOE OTKIIOYEHHE
NUKO6bIX HACOCOB C 3aJEPKKOM MEXKIYy OTKIIOYEHUSAMH YCTaHAaBIMBAaEMOH
napamerpoMm Pt3.

Takum o00pa3oM, B KayecTBe pETYIHPYEMOro IapaMeTpa CIYKUT Ieperas
JIaBJICHNH, TpaHuIlbl KoToporo 3anarorcs napamerpamu PP0. n PP1. Heo6xommmo
yctaHoBUTh mHapamerpsl  PP3.> PP2.> «wMaxcumanbHO BO3MOXKHBIA Tepenaf
JIAaBJICHNS B CHCTEME», NIPH O3TOM (QYHKIHS OTKIIOYEHUS BCEX HACOCOB II0
TIPEBBIIICHHIO AABJICHUS OJIOKUPYETCSL.

Tun peryaupoBanus 4 B cHCTeMaxX BOIOOTBe/IeHHS.

Jlornka paboThl CHUCTEMBI B 3aBHCUMOCTH OT COCTOSIHUSI BXOJHBIX CHI'HAJOB
oroOpaxeHa B Tabmumax 8 u 9. Ilpy yMeHbIIEHMHM KOJNHMYECTBAa JaTIYMKOB
HEOOXOAMMO BHHMATeIbHO M3Y4UTh JIOTMKY paboTel mpubopa. IlpaBuibHO
CIPOEKTHPOBaHHAs CHCTEMa CIoco0Ha IPOOIDKaTh paboTy MpU OTKa3e OJHOTO
JlaT4rKa U 0OHApY>KMBATh OJJHOBPEMEHHBIH OTKa3 JBYX JaTYHKOB.

Ecnun HmxHMI NOIUIaBOK 3aIMTBI OT CYXOro Xojaa OTcyTcTByeT, To Bxon IN1
HEOOX0AUMO 3aMKHYTb.

Oynkiuy BmoueHud I cTyneHu u curHamu3anuy nepenuBa MOXKHO COBMECTUTH B
OHOM IIOIUIABKOBOM JaT4yhKe. B 3TOM ciydae 3TOT MOIUIaBOK HEOOXOAMMO
MOJIKJIIOUUTH OJJHOBpeMeHHO K Bxoaam IN3 u IN4.

Tun peryJupoBanus 5 B cHCTeMaxX BOAOOTBe/IeHHSI.

Jlornka paboTBI CHUCTEMBI B 3aBHCHMOCTH OT COCTOSIHHSI BXOJHBIX CHI'HAJIOB
orobopaxeHa B Tabmmmax 10 m 11 u na puc.5. [lpu yMeHbIIEHHMH KOIHYECTBA
JIATYMKOB HEOOXOAMMO BHUMATENFHO H3YYUTh JIOTHMKY paboThl mpubopa.
IIpaBUBHO CIPOEKTUPOBaHHAS CUCTEMa CHOCOOHA MPOAOIKATH PaboTy Ipu
OTKa3€ O/IHOTO JIaTYMKa U OOHApYKUBATh OJHOBPEMEHHBIH OTKA3 JIBYX AaTUYHKOB.
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OCHOBHBIM JIATYMKOM SIBJISICTCS aHAJOTOBBIA JMAaT4uWK ypoBHs. [lepen BBOmOM B

SKCIUTYaTalMi0 CHCTEMBI HeoOXoaumo ycrtaHoBUTH mapamerpsl PHO. — PHO9.,

3aJIAI0IIHE YCIOBYS BKITFOUCHHUS U OTKIIFOYCHHS HACOCOB.

JI71st yBenmmueHust HaJIe)KHOCTH CUCTEMBI JTOMOIHUTEIHLHO MOTYT OBITh YCTAHOBJICHBI

3 moIuTaBKOBBIX JaTuyuka, nojakinrodaembie kK Bxoaam IN1, IN2, IN3 u umerommue

cnenyronme (yHKINU:

IN1 — HiKHUI MOIUIAaBOK 3allUThl OT CyXOro xoja. Eciu HIKHUN MOIUIaBOK
3aIUTHI OT CyXOr'0 X0/1a OTCYTCTBYET, TO Bxoa IN1 HeoOX0 MO 3aMKHYTb.

IN2 — nomiaBok pe3epBHOTO IMTyCKa YCTAHABIUBACTCS BHINIE YPOBHS, HA KOTOPOM
mpemonaraercs padora omHoro Hacoca (Beime PH3.)

IN3 — nonnaBok curHanu3anuu nepenusa. IlomiaBok nepenyusa MOXeET COYETaTh U
(YHKIUIO pe3epBHOIO ITyCKa, JUISl 3TOTO OH JODKEH OBITh OJHOBPEMEHHO
noJiKIItoueH Ko Bxogam IN2 u IN3

5.4 Ymnpasnenue npudopom

IIpn Brioyennn mnpuéopa Ha 1uppoBoM wuHAWMKaTope (puc.l, 103.3)
oToOpaxaercsi B TedeHHe | ceK. BepCusi BHYTPEHHETO IIPOTPaMMHOTO 00eCeUeHHs
(manpumep — 4.9.0). ITocne 3TOro ocyuecTBIseTCa CaMOAUATHOCTHKA IIpUOopa, BO
BpeMsi KOTOPOH Ha MHAMKATOpe oToOpaxkaeTcst oOpaTHBINA oTcueT oT 9 o 1. [anee
npUOOp BKITIOYAETCS B ABTOMATHICCKOM PEXUME PabOThI CHCTEMBI.

3aTeM B CHCTEMax C QHAJOrOBBIM [AaTYAKOM Ha HWHAMKATOpE OTOOpakaercs
3HAUEHHE H3MEpsieMOro Imapamerpa, B JAPYrHX CJIydasX Ha HWHAWKATOpe
0TOOpaXKAETCS «=--..

B caydae oOHapy:KeHMsi HEHCNIPAaBHOCTH HAacoca 3aropaercs CBETOIHOJ
00oOmIeHHON aBapuu cucTeMbl (puc.l, 103.5) u cBeroguonx ABapus
COOTBETCTBYIOIIErO HAacoca B 00NacTy ynpaBJieHUs HacocaMu (puc.l, 1mo3.6), npu
3TOM KOHTAKTOP COOTBETCTBYIOIIEIO HACOCA ABTOMATHUCCKH BBIKITFOYACTCS.

Ipu oOHapyXEHUM HEMCHPABHOCTHU IO MMOKA3aHUSIM BHEIIHUX JTATYUKOB CHCTEMBI
3aropaercsi TOJIbKO CBETOANO]] 0000IIEHHOH aBapuy cucTeMsbl (puc. 1, mo3.5.

Ilpu ostoM Ha 1MAPOBOM HHAMKATOPE HAYMHAET OTOOPAXKATHCS  KOJ
HeucrnpaBHOCTH. [IpM  BO3HMKHOBEHHWM HECKOJBKHX  HEUCIPABHOCTEH  OHH
0TOOPaKAIOTCS IUKINYECKH. [[J1s1 YCKOPEHHOI POKPYTKH KOIOB HEHCIIPABHOCTEH
MO>KHO UCTIONIb30BaTh KIIABUIIA <+> WK <->,

Jnst mepexoma MEXAy peXHMaMH OTOOpaKeHHs KoOja HEUCIPABHOCTH W
0TOOpaKEHHsT N3MEPSEMOro rnapaMerpa HeoOXoAnMO HaxkaTh kinaBumy <Esc> Ha
knaBuatype (puc.l, mo3.2). B caydae Hanw4us HEUCIPABHOCTH, €Ciii B TeucHue 10
CeK. HE WCIONB3yeTCs KIaBUATYypa, MPOHCXOJUT aBTOMATHUYCCKHI BO3BpAT B
PEXUM OTOOpaKEHUS KOJ]a HEUCTIPABHOCTH.
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Pexkum pabGoThl Kaka0ro Hacoca BbiOMpaercs mpu nomouu kinasuim <Hacoc> -
<n>, rae <n> - HOMep Hacoca, PaclONIOKEHHBI B COOTBETCIBYIOLIEH 001acTu
ynpasnenust (puc. 1, 1o3.6):

Pexum 0,10KkMpPOBKHU:
Hacoc 3a06110kupoBaH 1 He y4acTBYET B aBTOMaTHYECKOW paboTe CUCTEMBI.
B pexxume 6110kupoBKH cBeTOM0 ] ['0TOBHOCTH HE CBETHUTCSI.

ABTOMATHYECKMII PeKUM:
OcyliecTBasieTCsl  OJHOKPATHBIM — HakatheM  kiaBumu — <Hacoc> B
aBTOMATHUYECKOM PEKUME PaOOTHI CHCTEMBL.
B aBTrOomMaTHueckoM pexUMe CBETUTCS CBETOAuo0J ['0TOBHOCTHL - Hacoc
HAXOMUTCSI B aBTOMAaTHYCCKOM pEXKHUME IIOJ YIpaBICHHEM  OOIIero
KOHTPOJIJIEpA CUCTEMBI.

Py4Hoii peskum (py4yHOe BKJIIOYEHHE HACOCA € 3ALUTAMHU):
OcylecTBaseTCsl OAHOKpaTHBIM HaxkatueM kiasuimn <Hacoc> B pyuHoM
pexxuMe paboThI CUCTEMEL.
B pyunoMm pexume muraer cBeToauo] I'0TOBHOCTH U CBETUTCS CBETOAUON
Pabora. Ecim ceerommon Padora He cBeTHTCA, TO HAacoC HAXOIHUTCSI B
COCTOSIHUM OXHIaHWUs (KOJUYECTBO OJHOBPEMEHHO pPalOTAIONIMX HACOCOB
orpaHndeHHo mapamerpom. PF2.).

TecToBbIi peskuM (Py4HOe BKIIOUEeHHe Hacoca 0e3 3amuT Ha 10 cex.):
Bxurowaercs yaep:kaHueM B TedeHue S5 cek. kinasumu <Hacoc>.
B TectoBoM pydHOM pexxuMe He CBETHTCs cBeToquo ['0TOBHOCTH U CBETUTCS
cseroguon PaGora. Jlna AOCPOYHOrO BBIXOJA U3 YKAa3aHHOTO pPEXUMA
HEeoOX0ANMO ITOBTOPHO HaxaTh kiaBuiry <Hacoc>.

ABapuiiHbIi pexuM (Py4HOe BKIIOYEHHE Hacoca 0e3 3a1MmT):
Bxurowaercs yaep:kanueM B TedueHue 15 cex. knaBumu <Hacoc>.
B aBapuiiHOM pexuMme py4yHOTo IyCKa He CBETUTCS CBETOAMo] I'0TOBHOCTB,
cBetutcs ceeroanon Padora, cBeTnTcs cBeTOAMON ABapHsi, 0TOOpakaeTcst KOJ
HencnpaBHocTd E.n7, rie n — HOMep COOTBETCTBYIOIIETO Hacoca.
Buumanue! B aBapuilHOM pexxume pydHOro IIyCKa BCE 3alllUThl HACOCA,
obecrieunBaeMble  KOHTPOJUIEPOM ~ Hacoca,  OTKimodatotcs!  Bxirouarts
aBapUIHBIA PEXXUM PYYHOTO IyCKa pas3pelnaercs TOIBKO MOJ OTBETCTBEHHOCTh
00CITY’)KHMBAIOIET0 TEpCoHalla B Clydae BO3HUKHOBEHHMS HEUCIIPABHOCTEH B
YIPaBISIONIEH 3JIEKTPOHMKE sl Oe30macHOCTH cHaOkeHHs cuctemsbl. [lpu
9TOM  COOTBETCTBYIOIIMI  Hacoc Oyager paborarb  CaMOCTOSITENBHO
TIPOJIOIDKUTENBEHOE BPEMSL.
Jlis BBIXOJA M3 YKa3aHHOT'O peXMMa HeoOX0IMMO HaXkaTh KiaBuiry <Hacoce>.
B cnyyae BBIXOmAa W3 CTPOS JUIICBOM MAaHETHW YIpPABICHUS NPUOOPOM JIIs
BKJIIOUEHUS] aBApUHHOTO PEKUMa PYYHOTO ITyCKa MOXKHO BOCIIOJIB30BATHCS
COOTBETCTBYIOIIMM aBapHHHBIM MEPEeKIIoYaTe]IeM PYYHOTo IycKa Hacoca,
KOTOPBIM HaxonuTcs Ha KoHTpouiepe Hacoca (KH) BHyTpu nmpubopa.
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YopapiieHHe TapaMeTpaMH  CHUCTeMbl  OCYIICCTBISCTCS MPH  ITOMOLIU
KJIaBHATYphl Ha JIMIEBOH NaHenu npudopa (puc.1, mo3.2):

<+> unm <-> - U3MEHEHHUEe NapaMeTpa U ero 3Ha4eHUs..;
v’ - <Enter> - BbIOOp ImapaMerpa WK BBOJ HOBOTO 3HAUCHHUS;
X -<Esc> - OTMEHa HOBOTO 3HAa4yeHHWs MapaMeTpa M BO3BpaT K paHee

YCTAHOBJICHHOMY 3Ha4€HHIO MIJIM BO3BPAT K BEIOOPY Mapamerpa;
<Esc>+<Enter> - BX0/1/BbIX0/ B P&KHUM IIPOrPaMMHUPOBAHUSI.

Jlns mepexona B peXUM MPOrpaMMHUPOBAHHST HEOOXOJUMO OJJHOBPEMEHHO HaXaTh
knaBuin <Esc> + <Enter>. B pexuMe nporpaMMupoBaHHsS MOXHO OCYIIECTBIIATh
YCTAHOBKY ITPOrpaMMHUPYEMBIX IapaMeTpoB (HAacTpoiKa IpuOopa) WM MPOCMOTP
nH(OpPMAaIMOHHBIX ITApaMeTPOB (COCTOSTHHUE BXOJI0B Nprbopa). [IporpaMmmupyemeie
1 MH(OPMAaIMOHHbIE MapaMeTphl C YKa3aHWEM MX BO3MOXXHOTO MUHHMAJILHOTO H
MAaKCUMaJIBbHOIO 3HA4YeHUS M  EJUHUI[ U3MEpEeHUsT B 3aBUCHUMOCTU  OT
YCTaHOBJIEHHOT'O TUIIA PErYJIUPOBAHUs CUCTEMBI yKa3aHBbI B I1.7.

Tun perynupoBaHusl CHCTEMBI B 3aBUCHMOCTH OT 00JIACTH NPUMEHEHUS U THIIOB
BHEIIHUX JaT4UKOB mporpammupyercs mapamerpom PF0. Bo Bpems
IIPOrpaMMUPOBAHUS AOCTYIHBI TOJIBKO T€ MapaMeTpbl, KOTOPbIE UCIONb3YIOTCS B
YCTaHOBJIEHHOM THIIE PETYIUPOBAHUS CHCTEMBI.

[Mpn nmomomu kmaBum <+> mwin <-> HEOOXOIAMMO BHIOPATh MPOTrPaMMHUPYEMBIN
win nH(OpPMaIMOHHBIH MapaMeTp W Haxarh kiasumy <Enter>. Ha unaukartope
Oynmer oroOpakaThCsl YCTaHOBJIEHHOE 3HAa4Y€HHE IPOrpaMMHUPYEMOro napamerpa
(OCTOSIHHOE ~ CBEYEHME) WIM OIlpejesieMoe 3HaueHne HH(POPMAIIOHHOTO
napamerpa.

Jlns  wW3MeHeHWs 3HA4YEHUS [POrpPaMMHPYEMOro IapaMerpa HeoOXOJHUMO
BOCTIONIB30BaThCA KJIaBUIIaMU <+> uiH <->. HoBoe 3HaueHue nporpaMmMupyeMoro
rapamerpa OTOOpakaeTcsi Ha WHIWKATOpe ¢ MuraHuem. [l ero ycTaHOBKH
HeoOxoanMo HaxkaTh kiaBuiny <Enter>. [lnst Bo3Bparta K NmpeaplIymieil ycTaHOBKe
HE00X0IMMO HaXxXaTh KiIaBuIry <Esc>.

Ecnmn B paMkax omHOro WH(OPMAIMOHHOIO IapaMerpa JOCTYIEH IPOCMOTp
HECKOJIbKMX 3HAUCHWH BJIOXKEHHBIX IapaMeTpoB, TO Ui mepedopa Mexay
BJIO)KEHHBIMHU TapaMeTpaMy HeOOXOIMMO BOCITOJIB30BATHCS KJIABUIIAMHU <+> WU
<->, Ilpu »TOM B MOMEHT Ha)xaTus KiaBum <+> , <> uiun <Enter> Ha
HMH/IMKAaTOpEe MUTAeT HAaUMEHOBAHHE BIIOKEHHOTO MapaMeTpa, a Mocie OTIYCKaHUs
KJIaBHIIN OTOOpa)kaeTcs 3Ha4Y€HHE STOr0 BIOYKEHHOT0 ITapameTpa.

Jlns BO3BpaTa K IpEABIIYyIIEMY MEHIO BBIOOpa MapaMeTpoB HEOOXOAMMO HAXaTh
knapunry <Ese>. J[nsg BbIXOma M3 peXnMma NPOrpaMMHUpPOBAHHS HEOOXOIMMO
OJIHOBpPEMEHHO HaxkaTh kiaBuiu <Esc> + <Enter>.
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HEOOXOAUMOCTH

5.5 Pabora npudopa c unrepgeiicubim moaysaem RS485/USB.

Jis  ocymiecTBIeHHS YAAJCHHOM auclerdepusanuu IIpudopa HEoOXOTUMO
JIOTIONIHUTENBGHO ~ YCTAHOBUTH  WHTepdeiicHslii  moxyns  RS485/USB B
unTepdeiicHbIi pazbem obiero konrpomiepa cucreMsl (KC) pacnonoxkenHoro Ha
JIBEpH ITprdopa (B CTaHIAPTHBIA KOMIUIEKT HE BXOJIUT).

uHTepd. MoayIn KOHTpoJLIep cuctemsl (KC)
RS485/USB Im M

O
npu KC - RS485

pasnennTs

N

WnrepdeiicHbiit Mmoayns RS485/USB cocrout u3 2 yactel, Kaxmas U3 KOTOPBIX
MMEeT TaJlbBaHUYECKyr0 pasBsa3ky: uHTepderic KC-RS485 u koneprop RS485-
USB. O06e yacTu coequHEHbI MEXIy CO00H 2 KOPOTKMMH NPOBOJAMH U TIPH
HEOOXOAMMOCTH MOTYT OBITh MEXaHW4YEeCKH pasJiefieHbl W pa3HeceHbl Ha
paccrosiHue 10 1200 M npy MOMOIIY BUTOM Mapsl.

Hmnst  paboter ¢ korBepTopoM RS485-USB HeoOX0OmUMO yCTaHOBUTH JpaiBep,
KOTOpPBII HAXOJUTCSI IO APECy MPOU3BOIUTEINS YNTIA:
http://www.ftdichip.com/Drivers/ CDM/CDM%202.04.06%20WHQL%20Certified.zip

Jlns  ocymiecTBieHHsT yOaJIeHHOW JAMCIETYEepH3allii Npudopa MO MHPOTOKOIY
Modbus ucnons3yercs unrepgeiic KC-RS485, xoropelii obecrieunBaer nepenaqy
JIAaHHBIX B COOTBETCTBUM €O cTaHmapTHoM RS485. Moaynp peann3oBaH Ha
Mukpocxeme ADM-2483 ¢ BTOPMYHBIM HCTOYHHUKOM muTaHus. [Ipubop
VIpaBIeHUS] C YCTAaHOBJICHHBIM MOAYJIEM Oyzer SBISATHCS IOJUUHEHHBIM
ycrpotictBoM (slave) B cetu Modbus u ¢opMupoBaTh OTBETHBIE COOOMNICHUS HA
aZlpecoBaHHbIE HETTOCPEICTBEHHO EMY 3aIrpOCkhl.

Anpec MOAYMHEHHOT 0 YCTpOICTBa ycTaHaBnuBaeTcs B napamerpe PC9 = [1...247].
YeTHOCTH NOCEN0BATENBHOT0O HHTEp(eiica ycTaHABIMBASTCS B IapaMeTpe

PC8 = [0=9600,8,N,2 ; 1=9600,8,E,1 ; 2=9600,8,0,1].

Ckopoctb 00meHa 9600 baud.

IIporoxon MODBUS RTU.

Jnsa 3axaza untepdeiicnoro monyist RS485/USB oOpamaiitech B CEpBUCHYIO
CIyx0y.
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6. YcTaHOBKa / MOHTAXK

6.1 MonTax npudopa

BHumaHue !

[Ipn HacTEHHOM HCHOJHEHHWH KOpIyC HpHOOpa KpermuTcs K
CTEHE NPH MOMOIIH At00esel U ypynoB (4 mT.- B KOMIUIEKT
MOCTaBKH HE BXOMAT). [Ipy HAmOIBHOM HCHOJHEHUH MPpUOOp
YCTaHABIIMBAETCS Ha JIONOJHUTENBHBIA MaHIyc (B KOMIUIEKT
MOCTaBKM MOXXET He BXOAuTh). [Ipn MoOHTake HEoOXOIUMO
NPUHATH Mepbl Il oDecneueHnsi HEeoOXOIMMOH CTeneHu
3anmTel npubopa. [Ipnbopsl ¢ BEHTHISIIMEH W HATUYUEM
BXO/HBIX  (DMIIBTPOB  YCTAHABIHMBAIOTCS B  MeCTax C
HaUMEHBIINM 3arps3HEHHEM BO3/yXa.

[Tpn HEoOXOMMMOCTH CMOHTHPOBATH PYUKY PYOHMJIBHUKA Ha IEPEAHEH KpBIIIKE C
MIOMOIIBIO COOTBETCTBYIOIETO MHCTPYMEHTA, YCTAHOBUTH F€PMOBBO/IbI Ha HIDKHEN
TIaHEeNU IPUOOpa U YCTAHOBUTH (DUITBTPBI C PELIETKaMH (B CITydae MX HaJIU9HUs).

6.2 DaexTpuyeckoe moaKJII04YeHune (puc. 2)

BHumaHue !

BHumaHue !

BHumaHue !

DJIeKkTpryecKoe TOMKIIOUCHHUE pPa3peliaeTcs MPOU3BOAUTD
3NIEKTPOMOHTEPY, HMMEIOIIEMY JOMYCK COOTBETCTBYIOIIETO
MECTHOT'O OJHEProCHAOKAIOUIEro TMPEANPUATHS, COTJIACHO
JICHCTBYIOIIUM MPABHIIAM.

HanpspkeHne W 4acToTa MUTANOMICH 3JEKTPOCETH MOTKHBI
COOTBETCTBOBATh TEXHUYECKUM XapaKTePUCTUKAM
Hacrosiero npudopa (. 1.2);

MOoUIHOCTH MOAKIIOYAEMbIX HACOCOB/IBHUIraTeNeH MOKHBI
COOTBETCTBOBATh TEXHUYECKUM XapaKTePUCTUKAM
Hacrosero npudopa (. 1.2);

CeueHne ui Kabens “TUTaromas MJIeKTpOCceTh — NpHoop” U
Kabens “npubop - TBUTATENb Hacoca” JIOJDKHBI
COOTBETCTBOBAaTh HOMHHAIIBHBIM TOKaM TOJKITIOYAEMBIX
HACOCOB//IBUTATENCH.

B cootBerctBuu ¢ [IpaBunamu ycrporicta 3iekrpoycranoBok (ITYD) B Tabmure 3
MPUBEJICH JOMYCTUMBIN [UTUTEIBHBINA TOK JUTS MOBOASIIMUX MPOBOIOB C PE3UHOBOM
U TIOJTMBUHUJIXJIOPUIHON M30JISIIMEH, TPOJIOKEHHBIX B OHON TpYOe.

BreiOop ceueHHMS TOKONMPOBOMAIIMX JKWI KaOens “TUTaromas 3JIeKTPOCETh —
mpubOp” YCTaHABIMBAETCS B COOTBETCTBHM CO 3HAYCHHEM HOMHUHAJIBLHOTO TOKA
nmeurarens (L) YMHOKEHHOE HAa BO3MOXXHOE KOJIMYECTBO OTHOBPEMEHHO
paboTaronx HACOCOB.

-21-

Tabmuna 3

Ceuenue TokonpoBoasimeii| Tok oqHoro 3-:kuiabHoro | Tok ogHOro 3-KujaLHOr0
JKUJIBI, MM MeJHOT0, A aJIOMHUHUEBOTO0, A
1,0 14 -
1,5 15 -
2,5 21 16
4,0 27 21
6,0 34 26
10 50 38
16 70 55
25 85 65
35 100 75
50 135 105
70 175 135
95 215 165
120 250 190
IIpn BBIOOpe Kabens C  aTIOMHHHEBBIMH  JKHJIAMU
HEOOXOMUMO  0053aTENIFHO  HUCMOJIE30BaTh  MEPEXOIHBIC
BHumaHue ! N
HAKOHEYHUKH. HemocpencTBeHHBI MOHTaX aTFOMHHUEBBIX
MIPOBOJIOB B KJIIECMMHHKH NIPUOOpPa HEIOMYCTUM.
I[Ipu noaxmroueHnn Kabene W MPOBOMOB HEOOXOIUMO
WCTONIB30BAaTh WHCTPYMEHT COOTBETCTBYIONIETO THIIA U
BHumahue ! pasMepa. 3aTSKKy TNpPOM3BOAUTH B COOTBETCTBUH C
Tabmunelr 4. MoHTax TpPOW3BOAUTH aKKypaTHO, HeE
JIOITyCKasl TIOBPEXKICHUS KJICMMHUKOB. J[JIS1 MHOTOXKMITBHBIX
MIPOBOJIOB HCITOJIb30BaTh HAKOHCYHUKU COOTBETCTBYIOIICTO
pasmepa.
Tabmuma 4
Ceuenue
DeMeHThbI MHOT07KHJI. HHCcTpyMeHT Mowment
2 3aTakKH, Hm
MpoBOIAa, MM
Pyonnbaukn
OT45E3 1,5...25 2
OTS80E3 1,5...50 Pz2 2,5
OT100E3 10...70 6
OTI25E3 10...70 P 6
OT200E3 10...70 v 6
OT315E3 noa HakoH. D=10| cootBeT.KIII04 30...44
OT400E3 roa HakoH. D=10| cooTBeT.KIH04 30...44
OT630E3 roa HakoH. D=12| coorBeT.KI04 50...75
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MepeMbIYKO MM TPOM3BECTH HMHBEPCHIO JIOTHKH  COOTBETCTBYIOIIMX
JIUCKPETHBIX BXO0B Ipu nomoiu napamerpa PF6.

B nmpubopax ¢ npeodpazosarenem gactotsl (ITH) mpu monakiroueHun Hacoca K
npudopy HEoOXOIAMMO HCIOJIb30BAaTh DKPAaHMPOBAHHBIA Kabenb Hacoca H
MIPOM3BECTH 3a3E€MJICHHE OIUIETKH Ka0eias NpH ITOMOIIM  CIIeHaIbHON
3a3eMJISIONICH JICHTHI PACIIONIOKEHHON CHU3Y Ha MOHTa)KHOW MTaHEIH mproopa.
Kabenp Hacoca JOmKeH OBITH 3aKpeIyieH MEXAY MOHTa)XHOW MaHEeNbI0 U
3a3eMIISIIONIEH JIGHTOW M B MeCTe 3akKnMa OIUIeTKa KaOeis JOoIDKHA OBITh
3ayMIIeHa OT U3OJIALUH. 3a3eMJICHUE «KOCHYKOI» He JOITyCKaeTCs.

HpI/I IOACOCAMHCHNN BHCIIHUX JaT4YUMKOB U yCTpOﬁCTB

BHuMaHwue ! CHUTHAJIM3allMM  HEOOXOIUMO YUYUTHIBATH OJIEKTPUYECKHUE
rapamMeTpbl  COOTBETCTBYIOIIMX  BXOJOB/BBIXOJIOB IO
Tabnune 5.
Tabnuua 5
HaumenoBanue
Tun curnana Pacnionoxenue

BX0Ja/BBIX01a
JluckpeTHble BXObI Konrakr Knemmuas xononka X0 -
INO — IN5 (oOmuit = kopiryc mpudopa) | MOJCOEA. BHEIIL JATYMKOB

Amnanor. Bxoq - AN | 4-20mA,0-20mA,0-10B, 2-10B | Knemmuas xonoaka X0 -

4-20mA, 0-10V Unut. =24 VDC TOJCOET. BHENI. JATYUKOB

Ceuenne
MomMmeHT
D1eMeHThbI MHOT02KHJI. HHCcTpyMeHT
2 3aTakKa, Hm
MpPoBOIAa, MM
ABTOMAT. BBIKJIIOUATEIH
D10 ... D63 1...25 Pz-2 2,5
DPX 125 2,5...50 lecturp.-4mm 6
DPX 160 yx0-D=6 Ilecturp.-5mMm 10
KoHTaKTOpBI — CHJL.KOHT.
C09 ...C23 2x0,75...4 1,5...2,5
1x0,75...10
€30 2x0.75...10 P22 2,5...3,3
1x0,75...16
C43 2x0.75...10 2,5...3,5
1x 25...35 Ilecrurp.
C60 ... C85 2x 2.5..25 At 3,5...6,0
D110 yxo — D=6 Kirou - 10 8...10
KoHTakTOph! - KATYHIKH ; z g’;g ’ ;’g Pz-2 1,0...1,5
Bxoa./BbIX. KIEeMMHHKH:
MA 2,5/5 0,2...2,5 I3 04...0,6
M 4/6 0,2..4 ! 0,5..0,8
M 6/8 0,5...6 0,8...1,0
M 10/10 0,5...10 Inum-4mm 1,2...1,4
M 16/12 2,5...16 1,2...1,4
M 35/16 1...35 Inum-5mm 2,8...3,0
TepMuHaIBHBIN pa3beM 0,75...2,5 nyn-3mMM 0,5

Jnst momxoroueHus mutaromed TpexdasHoit snekrpocetn ~380 B, 50 ' x
mpuOOpy HEOOXOAUMO HCITONB30BaTh COOTBETCTBYIOIIUN KaOelh U KOHTAKTHI
OCHOBHOT'O CETEBOr0 PYOMJIBHHMKA WIIA €r0 KIIEMMHHUKOB, HEUTPATHHOW IITHHBI
u mmHbI 3a3emiienus (puc.3) - L1, L2, L3, N, PE

JI71s1 MONKITIOYEeHHsT HACOCOB B COOTBETCTBHUU CO 3HAYECHHEM HOMHHAIHHOTO
TOKa TOJKJIF0YAEMOro JBHUTaTeNs (yKa3blBaeTCsl Ha IIWIBIUKE JBHTATEIS
Hacoca) mo Tabmure 3 YCTAHOBUTH CEYCHUE TOKOMPOBOMISIIMX KK KaOes
“npubop - nBuratenp Hacoca”. IIpu cxeme Iycka «3Be3a-TPEyroJbHUK)
CEUCHHUE TOKOMPOBOISIINX KIJI KaOelsl YCTaHABIMBACTCS ¢ KOA((DUITMEHTOM
0,58 (0,58*L,0y.). CooOTBEeTCTBYIOIIMM KabeleM MOAKIIOYUTh  KIEMMEI
Tpexdasueix apuratencii Hacocos U-V-W, PE wm Ul-V1-W1, U2-V2-W2,
PE, xnemmsl TepMmopesucropa PTC/WSK wu npu Hamuuum  BBIXOA
KOHTAKTHOT'O JaT4uKa BIaXHOCTH DI K COOTBETCTBYIOMIMM KJIEMMaM KOJOIKH
Xn jmns Hacoca n (puc.3). i1 HACOCOB HE MMEIONIMX 3aIIUTHI JBHUTATEICH
PTC «xoutaktel xiemMHOW komoaku PTC  HeoOXoamMo  COCIUHUTH
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Konrakr pene Knemmuas xononka X0 -
SBM, SSM Unarp. =250 B, Inarp.=1 A | mozcoe/. BHENL JaTYUKOB
PTC n PTC-tepmucrop wumm koHTakT | Knemmuas komoaka Xn -

WSK (ranpBaHnuecky pa3BsizaH) | A1 MOACOEA. Hacoca n

KOHTaKTH. IaTYMK BIaKHOCTH —
DI n cpabatsiBaer nipu RBi1.<10kOM
(oOmmit = xkopnyc npubopa)

KnemMuas xononka Xn -
IS TIOJICOE]I. Hacoca n

Jls mozpcoeMHEeHNsT BHELTHETO YCTPONUCTBA CUTHAIM3AalMKH pabOThl CUCTEMBI
ucnons3ytores kieMMbl NO, CC, NC — SBM xiiemmHoi#t xostonku X0 (puc.3),
TIPE/ICTABIISIONINE COOOW TepeKIoYaronii KOHTaKT pese. Perne BKIIOYEHO -
€CJIM XOTs ObI OZINH M3 HACOCOB T'OTOB K paboTe B aBTOMATHYECKOM PEXUME U
paboTta CUCTEMBI HE OJIOKUPYETCS BHEIIHUMH CHTHAJIAaMU - OOOOIICHHAS
CUTHaJIM3anus paboThI.

Jlnst moncoeuHEHWsT BHEIIHETO YCTPOWCTBA CHTHATH3AIMHA HEUCIPABHOCTU
cuctembl ucnonb3yroTest kiieMMmbl NO, CC, NC — SSM ki1eMMHON KOJOJIKH
X0 (puc.3), mpencTaBisIONMe COOOH MEPEKITIOYAIONINN KOHTAKT pene. Perme
BKJIIOUEHO - €CIIM OOHapyKeHa XOTs Obl OJHa HEHCIPaBHOCTh B CHCTEME -
0000IIIeHHas CHTHATM3AIMS HEUCIIPABHOCTH.
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[logcoenuHeHnne BHENIHMX JAaTYMKOB K KIEMMaM AaHAJIOIOBBIX BXOJIOB
4-20mA, 0-10V, +24V u quckpernsix BxonoB IN0O, IN1, IN2, IN3, IN4, INS,
0 xnemvHoW komomku X0 (puc.3) OCYIIECTBISCTCS B 3aBUCHMOCTH OT
BBIOpPaHHOTO THIIA PETYJIMPOBAHUS CUCTEMBI B COOTBETCTBHHM C Tabiuiamu o,
7, 8, 10. B Tabnmmax yka3aHa TaKXe 3aBUCHUMOCTh OTOOpaXKCHUS Koia
HEHCIPaBHOCTH NPU CpadaThIBAHUN COOTBETCTBYIOIIETO BHEITHErO JaTYUKa U
TN KOHTaKTa JaTduka - n.c. (normal closed — HOpManbHO 3aMKHYTHIN) WA
n.o. (normal opened — HOpMaJIEHO PA3OMKHYTBHIH).

B ciydae. ecnu BHEIIHMH JAaTYMK HE HUCTOJIB3YETCS, a THIT KOHTAaKTa JaTYUKa
0003Ha4YeH - n.c., To HeoOxomumo kimemmbl INO, IN1, IN2, IN3, IN4, INS5,
COOTBETCTBYIOIIIETO BXOJa COEAMHUTH mepeMblukoil ¢ kimemmoint 0. Ilpu
nomomy napamerpa PF6. MOXHO mpon3BecTH MHBEPCHIO JIOTWKHU (Nn.c./n.o.)
OTZAEJIBHBIX AUCKPETHBIX BXOJOB (MHBEPCHS JIOTHUKH N.C. HAa N.0. TIO3BOJIUT HE
COE/IMHSTH COOTBETCTBYIOIIUE BXOJIBI IEPEMBIUKOH).

Bo Bpemst paboTel cHCTEM BOIOOTBEACHHS JIOTMKAa pPaOOTHI CHCTEMBI,
KOJIMYECTBO OJHOBPEMEHHO pPalOTAIONIMX HACOCOB M KOJBI BO3MOMKHBIX
HEHCIpaBHOCTEH B 3aBUCHUMOCTH OT COCTOSIHMS BXOJHBIX CHTHAJOB
(0 - KOHTaKTBl Pa30OMKHYTHI, | - KOHTAKTHI 3aMKHYTHI) yka3zaHbl B Tabaumax 9
ull.

Tabmura 6

Cucrema c T4 n kackaiHBIM TTOKITIOYEHHEM (TUIT—1)
CucreMa ¢ perympoBaHHEM IO CHUTHAJIAM aHaJIOrOBOT'0 JJaTYHUKa (THIT—3)

Bxon TloaxaroyaeMbIid JaTYMK WM CUTHAJI Tun Kox
AN AHaJIOrOBBIN JATYMK JABJICHUS - -
INO JIMCTaHIIMOHHOE OTKJIIOYEHHUE n.c. E.00
IN1 JIucKpeTHbII cUrHai 3aIUThl OT CYXOro Xoja n.c. E.02

IN2 - IN5 | He ucnomns3yrores - -

Tabmura 7
Cucrema ¢ peryIupoBaHUEM I10 CUTHAJIAM JTUCKPETHOTO JaTYHKa (TUI—2)
Bxon TloaxaroyaeMbIid JATYMK WM CUTHAJI Tun Kox
AN He ucnons3yercs - -
INO JIMCTaHIIMOHHOE OTKJIIOYEHHUE n.c. E.00
IN1 JIucKpeTHbII cUrHai 3aIUThl OT CYXOro Xoza n.c. E.02
IN2 OTKJTI0UEHHE MUKOBOTO Hacoca n.o. -
IN3 Brurouenre nukoBoro Hacoca n.o. -
IN4 - IN5 | He ucnons3ytorcst - -
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Tabnuna 8
CucreMa ¢ peryiupoBaHHEeM YPOBHS 10 4 MOIUIABKOBBIM JaT4hKaM (TUI—4)
Bxon TloaxaroyaeMbIid JATYMK WM CUTHAJI Tun Kox
AN He ucnons3yercs - -
INO JIMCTaHIIMOHHOE OTKJIIOYCHHUE n.c. E.00
IN1 Hwxauit momaBok 3amuTsl ot cyxoro xoza (1) n.c. |Ta6.11
IN2 [MonnaBok BxiroueHus | crynenu (2) n.o. |Ta6.11
IN3 [Monnmasok Bkirouenus 11 crynenu (3) n.o. |Ta6.11
IN4 BepxHuii morutaBok nepenaa (4) n.o. |Ta6.11
INS He ucnons3yercs - -
Tabnuna 9
Cucrema ¢ peryIupoBaHueM YpOBHsI 0 4 MOIUIaBKOBBIM AaTduKaM (Trn—4)
IN4 |IN3 |IN2 |IN1 | Hacocsl | Cyx.xon |[Iepeans|Ilonaas. Onucanne
00| O0]|O 0 E.02
010]0|1 0
olol1lo| o | Em B7s | O0pem INI v
o]0 | 1]1 1
0|1 010 0 E.02 E.73 |3aBucanne IN3
o1 |01 2 E.72 | O6psiB IN2
0|1 110 2 E.71 | O6psiB IN1
0 1 1 1 2
1 0010 0 E.02 E.74 |3aBucanue IN4
11001 0 E.03 E.77 | Cboit 1ByX NOIIIaBKOB
1|10 1]0 0 E.02 E.03 E.77 | Cboit 1ByX NOIIIaBKOB
tlol1 1| M E03 | E76 |O0PHBING wm
1 1 {00 0 E.02 E.03 E.77 | Cboit 1ByX NOIIIaBKOB
1 1 0 1 M E.03 E.72 | O6psiB IN2
1 1 1 0 M E.03 E.71 | O6psB IN1
1 1 1 1 M E.03

| M = paboTaeT MaKCHMaJILHO BO3MOXKHOE KOJTMYECTBO HacocoB (mapameTp PF2)
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Tabmuma 10

Cucrema ¢ peryJIupoBaHuEM YPOBHsI ITO CHT'HAJIaM aHaJor. JaT4nuKa (TUI—5)

Bxon TloaxaroyaeMbIid JATYNK WIN CUTHAJI Tun Kox
AN AHAaJIOTOBBIN JAaTUUK YPOBHS - -
INO JIMCTaHIIMOHHOE OTKJIIOYEHHUE n.c. E.00
IN1 HwxHuil nonnaBok 3aIUThl OT CYXOro X0Aa n.c. |Ta6.13
IN2 ITonaBok mycka Ha ciiydail OTKa3a aHaJl.JAaTy. n.o. |Tab6.13
IN3 Bepxuuii momnyiaBok CUTHaNU3alUY NIEPETUBa n.o. |Tab6.13

IN4 — IN5 | He ucnons3yercs - -

Tab6muna 11

Cucrema ¢ peryIupoBaHuEM YPOBHsI ITO CHT'HAJIaM aHaJIor. IaTYuKa (TUI—5)

IN3|IN2 L‘:::‘;K IN1| Hacocsl | Cyx.xon |[Iepeans|ITonias. Onucanne
010 0 0 0 E.02
0|0 0 1 0
010 ’ 0 v E.02 E.75 giifgeg\; I;E:n.aam
0]0 1 1 A
0|1 0 0 0 E.02 E.73 | 3aBucanmue IN2
0|1 0 1 1 E.72 | 3aHmxeHue aHaj.Jar.
0|1 1 0 A E.71 | O6psiB IN1
0|1 1 1 A
110 0 0 0 E.02 E.74 |3aBucanme IN3
110 0 1 0 E.03 E.77 | Cooit 1ByX maTINKOB
110 1 0 M E.03 E.71 | O6psiB IN1
1ol 1 1| M E03 | E76 |O0PHBINZ m
1|1 0 0 0 E.02 E.03 E.77 | Cooit nByX maTINKOB
1|1 0 1 M E.03 E.72 | 3aHmxeHue aHaj.Jar.
1|1 1 0 M E.03 E.71 | O6psiB IN1
1 1 1 1 M E.03

A = KOIMYECTBO PadOTAIONIIX HACOCOB ONPEIEISIETCS 10 AHATOTOBOMY JAaTIHAKY
B COOTBETCTBHH C yCTaBKaMu ypoBHe#H (mapamerpsr PH2 - PH7)
M = paboTaeT MaKCHMaJILHO BO3MOXKHOE KOJTMYECTBO HacocoB (mapametp PF2)

Amnarnor.ratauk = 0 - ypoBeHb HIDKE yCcTaBkM mapamerpa PH2
Amnanor.ratyuk = 1 - ypoBeHb BbIIe ycTaBki mapamerpa PH3

AN —
PH9
T
IN3 — 1y E.05 i
PHS
PH7
IN2 — PR ]]I
O e PH6
PH3
:I: PH4
PH1 PH2
T
INl — E.04 i
0 i
PHO
|
H
PHY9. | CpabarsiBanue curHanuzanuu nepenusa (E.05)
PHS8. | Copoc curnamusaruu nepenusa (E.05)
PH7. | Yposens Bxirouenus I11 crynenu (ecmu PF.2>2)
PH6. | Yposens otxitouenus I11 crynenn (ecmu PF.2>2)
PHS5. | Yposens Bkirouenus Il crynenu (ecam PF.2>1)
PH4. | Yposens otkimouenus 11 crynenu (ecim PF.2>1)
PH3. | Yposens BxitoueHus | crynenu
PH2. | Yposens otkmouenus | crynenu
PH1. | Copoc curHamuzauuy Hu3Kkoro yposHs (E.04)
PHO. | CpabarsiBanue curHamusanuy Hu3koro yposss (E.04)

Ko Bxomam IN2 1 IN3 MOXHO TIOJIKITFOYHTE OJIMH TIOTIABOK, B 3TOM CIIydae OH OyaeT
BBITIONTHATE Cpa3y 00e (QYHKINH
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Puc. 5 Cucrema c peryaupoBaHueM ypOBHS
10 CUTHAJIaM aHAJIOTOBOTO JIaT4yMKa (TUM — 5)
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7. BBoA B 3KCILIyaTalMIio ¥ NIPOrpaMMHPOBaHHe CHCTEMbI

[epen BBOZOM B AKCILTYaTalMIO CHCTEMBI HEOOX OJTIMO:

- IpOBEpUTH MPaBWIBHOCTh JJIEKTPUYECKOTO TOACOEIUHEHHUS KOMIIOHEHTOB
CHCTEMBI, OCOOEHHO 3a3eMJICHHE M 3aHYJIEHHE B COOTBETCTBUHM C MECTHBIMH
TIPEANTICaHUSIMU;

- B 3aBHCHMOCTH OT Ha3HAY€HHS! CUCTEMBI BHIOpPATH M 3alpOrpaMMHUPOBATH THIT
perynupoBanus cucteMbl (mapamerp PF0.) - Tumsl perynupoBaHusi CHCTEMBI
OIIMCaHEI B 11.5.3;

- B 3aBUCHMOCTH OT Ha3HA4YeHUS] CHCTEMBl HEOOXOJUMO ONpENeNUuTh W
3arporpaMMHUpOBaTh MHHHUMAJIbHOE KOJIMYECTBO OJHOBPEMEHHO PadOTAIOMINX
HacocoB (mapamerp PF1.);

- B 3aBHCHUMOCTHM OT Ha3HAU€HMs CUCTEMBI U KOJMUYECTBA PE3EPBHBIX HACOCOB
HEOOXOJMMO  ONpEIeIUTh MAKCHUMAJbHOE KOJIMYECTBO  OJHOBPEMEHHO
paboraronx HacocoB (mapamerp PF2.), ycraHaBnmBaemMoe Kak pasHHIA
MEXIy OOIMNM KOJIMYECTBOM HACOCOB M KOJMYECTBOM PE3EPBHBIX HACOCOB.
ABTOMaTHYECKOE PETYIMPOBaHME KOJIMYECTBA OJHOBPEMEHHO DPaOOTAIOMIMX
HAcCOCOB NPOMCXOAUT B MHTEpBaJie MeXAy 3HaueHuAMHU mapamerpoB PF1. u
PF2.;

- st mpubopos ¢ ITY npownsBecTr ycTaHOBKY NPOrpaMMHUPYEMBIX MapamMeTpoB
IMY. Onmnucanme nporpammupoBanus [IY mnpuBeneHO B JIONOJHUTEIBHON
JnokyMeHranuu Ha [14:

- 1-24 — HOMUHAJBHBIN TOK JABHUTaTeNs (A);

- TPOM3BECTH YCTAHOBKY BCEX MPOrpaMMHPYEMBIX IapaMeTpOB CHUCTEMBI,
JIOCTYTHBIX ISl BBIOPAHHOT'O THIIA PErYJIHUPOBAHHS CHCTEMBI;

- IIpH BBOJE B 3KCIUTYaTallMIO KaXI0r0 HAcOCa U HACTPOIKEe BHEUIHUX JAaTYUKOB
PYKOBOJCTBOBATHCSI HHCTPYKIMAMHU, KOTOPBIE K HUM MPUIAraroTcs.

7.1 IlporpaMMupoOBaHHe NAPAMETPOB CHCTEMBI

Jlns BXoma B peXMM NpPOrpaMMHUPOBAaHUsSI HEOOXOAMMO OJHOBPEMEHHO HaXKaThb
knaBuin <Esc> + <Enter>. B pexuMe nporpaMMupoBaHHsS MOXHO OCYIIECTBIISATh
YCTAHOBKY HPOTPaMMHPYEMBIX MNapaMeTpoB WIM HPOCMOTP HH(OPMAIMOHHBIX
napameTpoB. IIporpammupyemble mHapaMeTpbl H3MEHSIOTCS  ONEpaToOpoM U
WCTIONIB3YIOTCS U1l  HACTPOMKH CHUCTEMBl. VHQOpManuMoHHBIE MapamMeTphl
W3MEHSIOTCS CaMOCTOSTENIFHO BO BpeMs pabOTBhl CUCTEMBI U CIYXKaT JJIsl OLEHKH
COCTOSIHUSI CUCTEMBI, HaJIaIKU U TIOUCKA HEUCIPAaBHOCTEH.

Ilepen BBOIOM B OKCIUIyaTallUI0 CUCTEMBI U TIepe] NPOrpaMMHPOBAHUEM
MapamMeTpoB CHCTEMBI HEOOXOJMMO YCTAaHOBHTH THUI PETYJIHPOBAHHS CHCTEMBI B
3aBHCHMOCTH OT Ha3HAYCHWS W KOHQUTypary CHUCTEMBI IIPH MOMOIIN ITapaMeTpa
PF0. Bo Bpemst nmporpaMMUpOBaHUs JOCTYIHBI TOJIBKO T€ MapaMeTpbl, KOTOpHIE
HCTONB3YIOTCS B YCTAHOBJIEHHOM THIIE PETYIUPOBAHUS CUCTEMBL.
[IporpammupoBanue mapamMeTpoB mpeoOpaszoatencii uwactorsl (ITY) mpu wux
HaJIMYUH OCYILIECTBIIAETCS NMPH MOMOIIM HAaHENH YNPaBJICHUS, YCTaHABIMBAEMOM
Ha [IY. Omucanme nporpammupoBanus IIU npuBeneHoO B JOMOTHUTENBHOU
JnokyMeHranuu Ha [T4.

-29.

B Tabnmme 12 ykazaHsl mporpaMMHpyeMble Mapamerpbl (C TOYKOH) W
nHpopManmoHHble MapamMeTpbl (0e3 TOYKHM) C YyKa3aHHEM WX BO3MOXKHOTO
MHUHAMAIIBHOTO ¥ MAaKCUMaJbHOTO 3HAYEeHWUs, EIWHHI HM3MEPEHHs W THUIIOB
pETYINPOBAaHUS CHCTEMBI, B KOTOPBIX 3T IapaMeTpbl AOCTYMHBL. [lapamerpsl
yCTaHABIIMBAEMBIE [0 YMOIYAHHUIO Ha TPEANPHUATHH-U3TOTOBUTETE 0003HAUEHBI *.

Tabnuma 12
Mapam.| Tun HaumenoBanue napamertpa Onucanne
PJ6 | Bce | BioxeHHble mapameTpsl Hacoca 6 IMapaMeTpbl Tst Hacoca n:

PJ5 | Bce | BnoxenHble mapameTpsl Hacoca 5 Jn.1 —Tox B dase 1

Jn.2 —ToK B daze 2

PJ4 | Bce | Bnoxennsle napaMeTpsl Hacoca 4 Jn.3 — 1ok B hase 3

PJ3 | Bce | Brnoxennsle mapaMeTpsl Hacoca 3 Jn.d — cocrosnme Bxona
JaTdyrKa BJIa)KHOCTH

PJ2 | Bce | BrnoxenHsle mapaMmeTpsl Hacoca 2 [0] - 3amKayT

PJ1 Bce | Brnoxxennsle mapamerpsl Hacoca 1 [100] - pazomkHyT

o o B 3aBucumMocTH oT YCTaBKH
PJn. | Bce | HomuHannHbIi TOK aBurarenei I,
cpabaThIBacT TOKOBAS 3aIll1Ta

MunumanbHast 3a7epKKa
Pt8. 1 [0 - 120] cek.
nepextoueHus [14 <> CETb

T 712/sd -BpeMs nepexiTroueHus
«3BE3/1a-TPEYrOJILHUK»

s 712/ss - BpeMst HEUYBCTBUTEIb-
HOCTH TOKOBOMW 3aIIUTHI ITPHU ITyCKE
Jus 712/v - 3aepxKa Havana pery-
JIMPOBAHHUS C MOMEHTa 3amycka [14

Pt7. | Bce [0 - 7] cex.

B SMs IICPCKPBITUS a6OTBI HaCOCOB
Pt6. | Bce | P PEKPBITHA P [0 - 120] cex.
HpI/I IMUKIINYECCKOM HepeKJ'IIO‘IeHI/II/I

BpeMH HUKIINYECKOI'0 NMEPECKIOYCHU A

PtS. BCE
0a30BOro Hacoca

[0 - 240] gacoB

MI/IHI/IMaJ'H)HaH 3aJICPIKKA MECXK,
Ptd. | Bee A1ep oy [0 - 240] cex
ITyCKaMH HaCOCOB

MI/IHI/IMaJ'H)HaH 3aJICPIKKA MECK,
Pt3. | Bee Aep o [0 - 240] cex
OTKJIFOYCHUAMU HACOCOB

3az[ep>1<1<a OTKJTFOUEHUS1 0a30BOT0

Pt2. | Bce [0 - 240] cex.
Hacoca

Pl | 123 3amepkka cpabdaThIBAHUS 3AIIUTHI [0 - 240] cex.
10 CyXOMY XOAY

Pt0. | ee 3aaep:kKa BKIIOYEHHS TUKOBOTO [0 - 240] cex.

Hacoca Mocjie BKIIOYEHUS 0a30BOro
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Konrpons gepenoBanus da3
(u3MepsieT HaMpaBlIeHUE BPAIlCHHS

[0*] — BBIKITIOUCH
[ 1]— HOpManbHBII —

Yacrora BpalcHuAd 0a30BoOro Hacoca

PF8. | sce (a3 o HanpspkeHusM B (hazax L1 u TIDAMOH HOpAAOK
[ 2 ]— HOpMamnBHBII —
L2 xaxxgoro aBuraresns) OOPATHBII TOPAIOK
PFT. | Bee Cucrema JOrH4eckoro CaMOKOHTP. [ 0] - BeIKIIFOUEHA
) (CJIC) TOKOBBIX 3aIIUT [1*] — BkitOueHa
WNuBepcust  noruku JUCKPETHBIX | [1]-INO,[2]-IN1.. [32]-IN5,
BX0/I0B (OMTOBBIA mapamerp - mpHu | [64]-PTC
PF6. | Bce
WHBEPCUU HECKONBKUX BXOMOB wux | Hanpumep: [67]-unBepcus
3HAYEHUs CKJIA/IBIBAIOTCS) Bxonos INO, IN1 u PTC
[150 - 250]
Hanpumep:
PF5. |1,3,5| KanmuOpoBka aHaoroBoro aaT4anka [200] - 0%
[201] -+ 0,5%
[199] - - 0,5%
PF4. |1,3,5| Tun BXoja aHanoroBoro JaT4yuka {g}:;:?ghg?’%]]__g:?gMéA
[0]-1.0; [1]-1.6; [2]-2.0;
[3]-2.5; [4]-4.0, [5]-5.0;
PF3. |1,3,5| Aunana3oH aHAJIOrOBOro JaT4uKa [6]-6.0; [7]-10; [8]-16;
[9]-20, [10]-25;[11]-40;
[12]-50;[13]-60;[14]-100
PF2. | Bee MaxkcumaibHOE KOJTMYECTBO O/THO- [1-6]
BPEMEHHO PabOoTaIOIIMX HACOCOB
PFL. | Bee MuHUMaIbHOE KOINYECTBO OJIHO- [0-6]
BPEMEHHO PaboTaIOIIMX HACOCOB
[ 1]-cucrema c IT4
[ 2] - mo auckperHoMy
JIATYUKY
[ 3] - no ananoroBomy
PFO0. | Bce | Tum perynupoBaHusi CUCTEMBI JIaT4YUKY
[ 4] - BomooTBeaeHME
10 4 momaBKam
[ 5] - BomooTBeaeHue
T10 aHAJIOT.IATYUKY
PC9 | Bce | Anpec ycrporictea Modbus [ 1-247 ]
[0] - 9600, 8, N, 2
PC8 | Bce | UerHocth RS-485 [1]1-9600, 8, E, 1
[2] - 9600, 8, O, 1
PC6 1 MakcumaibHasl 4acToTa BpalleHus [25-51 ]

Hacoca

PCS 1 | IpH NOAKIIIOYEHUN/OTKIIIOYEHUH [25-51]
ITMKOBOT'0 HAcOCa
PC4 1 MuHUMaJIbHAS YacTOTa BPAICHUS [25-51 ]
Hacoca
PC3 1 OTKJIOHEHHE TaBIICHUS JUIS TIOKITFOY. [0-30]%
MMUKOBOT'0 Hacoca npu padore ¢ [TH
Wurerpanbaeiii koddduipent
PC1 ! perynsropa 1/T1 [cex] [0-1]
PCO 1 | Koaddur.mponoprmonansroctt Kp | [ 0-2 ]
PP3. | 1,3 | Makcum. naBnenue B cucreme (E.03) | [ 100-250 ] %
PP2. | 1,3 | [opor BeIKIIOUEHUS O0a30B. Hacoca [ 100-250 ] %
PP1. | 1,3 | [Topor BBIKIIOYEHHS MUKOB. Hacoca [ 100-250 ] %
PP0. | 1,3 | [Topor BKIrOUEHHS HACOCOB [ 0-100 ] %
JluanazoH yCTaHOBKH
PPn. 1,3 | HomuHanbHOE TaBICHHE B CHCTEME 3aBHUCHUT OT JMalla30Ha
anauior. patauka (PF3.)
PP 1,3 | 3HadeHue AaBJICHUS 10 aHAJIOT.JATY.
CpaOaTbIBaHUE CUTHAINA3AINN
PHO. > nepenusa (E.05)
COpoc curHaIu3amu
PHS. > nepenusa (E.05)
VYposens BritoueHus 111 crynenu
PHT. > (eciim PF.2>2)
VYposens orkmouenus 111 crynenun
PHG. > (eciim PF.2>2)
PH5 5 VYposens BrimtoueHus 11 crynenn JlnanasoH yCTaHOBKU
) (ecu PF.2>1) apaMeTpPOB 3aBUCUT OT
PH4 5 Vposens orkmouenus II crynenn Jiara3oHa aHaJIoroBOro
) (eciu PF.2>1) natuuka (PF3.)
PH3. 5 | YposeHns BkitoueHus I crynenu
PH2. 5 | YposeHs oTkiroueHus I crynenu
COpoc curHaIu3amu
PHI. > Hu3koro yposHs (E.04)
PHO. 5 CpaOaTbpIBaHUE CUTHAINA3AINN
Hu3koro yposHs (E.04)
PH 5 | 3HadyeHue ypoBHs 10 aHAIL.JATUYUKY
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PAO | Bce | CocrostHue nuckpeTtHoro Bxona INO

PA1 | Bce | Cocrosnue nuckpernoro sxoaa IN1 [ 0 |- KOHTAKTHI

PA2 | Bce | CocrostHue quckpeTHoro Bxona IN2 3aMKHYTBI

PA3 | Bce | CocrostHue nquckpeTHoro Bxona IN3 [100] — xoHTaKTEI
Pa30MKHYTHI

PA4 | Bce | CocrostHue nuckpeTHoro Bxona IN4

PAS5 | Bce | CocrostHue quckpeTHoro Bxona INS

PA6 | Bce | Cocrosuue ananorosoro Bxota AN1 | [ 0 ]-0MmA,
PA7 | Bce | CocrosHue aHamorosoro sxoma AN2 [100]-20mA /10 B

PAS 1 3aganue yactorel Ha [T

Pt Bce | Temmepartypa BHyTpH mpubopa OroGpaskenue - "C

VY cnoBust KOPPEKTHOTO MPOrpaMMUPOBAHUS TAPAMETPOB,
HEBBINTOJIHEHHE KOTOPBIX NPUBOAMT K HeucnpasHocTd E.07

Bce | PF1. <= PF2.

4,5 | PF1.=0

3 | PPO. <PP1. <PP2. <PP3.

5 | Ecnmu PF2.=1, To PHO.< PH1.< PH2.< PH3.< PHS8.< PHO.

Ecmu PF2.=2, To PHO.< PH1.< PH2.< PH3.< PHS.
n PH2.< PH4.< PH5.< PH8.< PH9.

Ecmu PF2.>2, to PHO.< PH1.< PH2.< PH3.< PHS.
5 n PH2.< PH4.< PH5.<PH7.
n PH4.<PH6.< PH7.< PH8.< PH9.

7.2 PexoMeHAALMU 110 YCTAHOBKE HANPABJICHHS BPallleHUs JBUTaTeIeil.
Heo0xoauMo ycTaHOBUTH 3HA4YeHHE IapaMeTpa KOHTpOJIA uepenoBaHust (a3
PF8.=1 (mpsiMoii mOpsAOK). YOEOWThCS, UYTO B CHCTEME OTCYTCTBYIOT
HEeHCIpaBHOCTH HacocoB, oroOpaxkaembix komamu E.n5 (E.15, E.25 u T.1.). [Ipn
HENpaBUIBHOM YepefoBaHUM (a3 HEoOXOAMMO TIOMEHSTh MecTaMu 2  (asbl
IHUTAOIET0 CUIOBOro Kabess Ha BBOJE CETEBOr0 PyOMUIIbHUKA.

[IpoBepuTh TpPaBWILHOCTH HAmNpaBieHHS BpalleHHWs HacocoB. B ciywae
OOHapy)KE€HHs1 HECOOTBETCTBUSI HEOOXOAMMO TIOMEHSTH MecTtamMH 2  (asbl
COOTBETCTBYIOIETO HACOCA.

[Tpubops! ¢ npeodpazoBarenem yactorhl (ITY) ckOMMYTHPOBaHBEI TaKMM 00pa3oMm,
410 nopsaoK (a3 npu padore Hacoca ot [1Y cooTBeTCTBYET NpsIMOMY MOPSIKY (a3
(PF8.=1) npu pabore ot cetn. Takum 00pa3oM, BaKHO, 4TOOBI MOPSAOK (a3 Ha
Bbixoze 14 coorBercTBOBaN NOPsAAKY (pa3 Ha BBOJIE CETEBOI0 PYOHIHHHUKA.
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8. Texnuyeckoe 00C/Iy’;KMBaHHE

ITepen MPOBEACHUEM  pabOT 1O  TEXHUYECKOMY
OOCIY)KMBAaHHIO WM PEMOHTY OTKIIOYUTE CHCTEMY |
HCKJTFOYHTE BO3MOXKHOCTb HECaHKI[MOHUPOBAHHOTO
BKJIFOUCHHSI.

PekoMmeHyeTcsl MepHOIUIECKH KOHTPOIUPOBATh TEMIIEPATypy MOJABOMAIIMX M

BHYTPEHHUX CWJIOBBIX Ienei. [lns storo He pexe 1 paza B roa, mocie

MIPOIOJKUTEIBHOM paboThI mKada Mo Harpy3Koi, He0OXOUMO:

1. OGecrounTh mkad, OTKIIOYNB BBOAHON PyOHUIIHHUK.

2. IlpousBecTH BH3yalbHBIH OCMOTP KOHTAKTOPOB, aBTOMATOB, KIEMMHHKOB H
MPOBOJIOB HA MPEIMET TEIUIOBOTO Pa3pyIICHHUs] WK OIUIABJICHUS U30NAMU. B
crydae OOHAPY)KEHHS TPH3HAKOB TEIUIOBOIO pa3pyLICHHs, AanbHeiIas
9KCIUTyaTalmsl [ikada 3ampemaercs 10 MPOBEJACHHS BOCCTAHOBUTEIHHOIO
pPEMOHTa, TaK KaK 3TO MOXKET PHBECTH K BO3TOPAHHUIO.

3. Cobmonas HEoOX0/IMMBbIe MepHI MIPEI0CTOPOKHOCTH, pyKoi
MPOKOHTPOIIUPOBATh TEMIIEPATYpy CHJIOBBIX MPOBOJOB B HEMOCPEACTBEHHON
OJM30CTH OT MeECT MPUCOCJMHEHUS. B ciydae OOHApYKEHHsI JOKaIbHOTO
meperpeBa MPOBOMAOB, MPOTSHYTh KIEMMBI COOTBETCTBYIOIIUM MOMEHTOM
(Tabnuma 3).

[Mpubop J0MmKEH COMEPIKATHCI B YUUCTOTE. PerynsapHO, B 3aBUCHMOCTH OT YHCTOTHI

MOMEIICHUSI B KOTOPOM OKCIUTyaTHPYeTCsl MpHOOp, HEOOXOAUMO MPOYHUCTHUTH

npubop, BXOMHOH GHUIBTP (MOMIEKHUT EPUOANYECKOH 3aMEHE) U BEHTHIISITOP.

9. HeI/ICHpaBHOCTI/I, NMPUYUHBI X Cnocoobl YCTpaHEHUs

9.1 Ecnu npubop uid KOHTpO/UIEp HAacoca HE BKIIOYAETCA, TO HEOOXOAUMO
MIPOBEPUTHh TIPaBWJIBHOCTh IIOJCOCAMHEHUS] K TMHUTAIOMIEH DSJEKTPOCETH H
WCIIPaBHOCTh TpeNOXpaHuTeNell COOTBETCTBYOLIero KoHTpoiwiepa Hacoca (KH),
Haxoxammxcst mon kpeiukod KH. JIBa manpHuMx mpegoxpanurens mo 0,1 A
(5x20mMM) — mernm muraHus KoHTpoiuiepa Hacoca (KH), OmwkHHMI K KpbIIke
npepoxpanurens 1 A (5x20MM) — memb NHUTaHMS KaTyIIeK KOHTaKTOPOB
COOTBETCTBYIOIIEr0 Hacoca. B 3aBUCHMOCTH OT THIIa HCIIOJTHEHUS IPHOOpa BMECTO
npepoxpaHutenss | A B LeNM TNUTaHUS KaTylIeK KOHTAKTOPOB MOJKET
YCTaHABIIMBATHCS IPEAOXpaHuTeNb Oonbinero HomuHana (ot 1 mo 5 A). Ilpm
3aMEeHE NpeNOXpaHHUTENIeH HEO0O0XOJUMO YCTAaHOBUTH HOBBIM IPEIOXPaHUTENb
TaKOro HOMHHAJa, KOTOPBIA OBUI YCTaHOBIICH Ha 3aBOJe-U3roroButeiie. OOt
koHTpoutep cucrembl (KC) muraercs or xors Obl oxHOTO paboTOCIOCOOHOrO
koHTposuiepa Hacoca (KH).

9.2 B ciyyae cpabaTbBaHMSI 3allUTBl M OTOOpPaKEHMS KOAA HEUCIIPaBHOCTH,
yCTpaHUTE NPUYMHY cpadaThIBaHUs 3alMTHL. [IpH ycTpaHeHMM HeHCHpaBHOCTEH
JUIs ~ OLEHKM  COCTOSHHUSI ~ CHCTEMBI  BOCIOJB3YHTECh  IOKa3aHHAMHU
nH(OPMAaIMOHHBIX TAPAMETPOB, TOCTYITHBIX B PEXXHUME ITPOrPaMMHUPOBAHUSI.
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Koipl HencnpaBHOCTEH 0TOOpaXKArOTCS B CICAYIOIIEM BUJIE:

Konpl BO3MOXKHBIX HEUCIIPABHOCTEH HACOCOB B 3aBHCHMOCTH OT HOMeEpa Hacoca
yka3aHbl B Tabmune 14 .
Tabmuua 14

E.xy
X - THIT HEHMCIPAaBHOCTH | | Y - HOMEp HEHCIIPABHOCTH
x=0,7 — HeucnpaBHOCTH cucteMsbl (Tabmmma 13)
x=1,2,3,4,5,6 — HeucnpaBHOCTH HacocoB (Tabmwma 14)

Kozpl BO3MOXKHBIX HEHCIPAaBHOCTEH CHUCTEMBI B 3aBUCHMOCTH OT YCTAHOBJIEHHOTO
THUIIa PEryaupoBaHus yka3aHbl B Tabmume 13 .

Kon B 3aBHC. 0T HOMepa Hacoca HeucnpaBHocTH HACOCOB,

1 2 3 4 5 6 rzie n - HoMep Hacoca (1-6)

E.n0 - noreps CBsA3M ¢ KOHTPOJLIEPOM HACOCA N
@uKcHpyeTCs,  €Clid  HAacoC ~ HaXOOWics B
ABTOMATUYECKOM DPEXHMME W MPOU30LUIA MOTEPS
E.10| E.20| E.30(E.40 | E.50| E.60] cBs3 MexXmy COOTBETCTBYIONINM KOHTPOIUIEPOM
Hacoca ¥ OOWMM  KOHTPOIUIEPOM  CHCTEMBI,
HaIpUMeED, B CIIy4ae BHIKIFOUEHUS aBTOMATa HAcoca
WM TIOTEPH IUTAHKS [IPU PA3JIETBLHOM BBOJIE.

E.11|E.21| E.31/E.41| E.51 | E.61 E.n1 - 3amura Hacoca n no curnaixy PTC
(reperpeB)

E.12|E22| E32|E.42 | E.52| E.62 E.n2 - 3amura Hacoca n no curnaay DI

(mpoteuxa)

Tabnuna 13

Kon Tun peryJ. HeuncnpaBHocTH cHCTEMBI
E.00 BCE JIMCTaHIIMOHHOE OTKJIIOYCHHUE
E.01 1,3,5 |OOpsB natumka (I1<2.5mA)
E.02 Bce 3ammra OT CyXoro xoja
E.03 1,3 OTKIr0ueHNEe O MPEBBIIICHHIO JABJICHUS

4,5 Curnanusanysi epenyBa Mo NoIaBKy
E.04 5 CurHanm3sanys HU3KOro YpOBHSI 10 aHAJIOTOBOMY JATYHKY
E.0S 5 Curnanusanysi nepenyBa Mo aHAJIOTOBOMY JATUUKY
E.06 1 HeucnpaBHOCTh CUCTEMBI BEHTWISILIUU

HenpaBunpHoOe porpaMMupoBaHie MapaMeTpoB CUCTEMBI
E.07 Bcee (ycioBUsI KOPPEKTHOTO ITPOTPaMMHUPOBAHHS TTAPAMETPOB
ormucansl B Tabnuue 14)

E.70 1 O01as HeUCIpPaBHOCTH NMpeodpa3oBartens 4actotsl (ITH)

E.71,E.72,
7 7 E.7n - vencnpasnocts [TY npu pabote ¢ HacocoMm n,

E.73, E.74, 1
E.75. E.76 r7ie n — Homep Hacoca (1-6)
E.71,E.72,
E.73,E.74,
E.75, E.76, 4,5 Hapymienus ioruxu padots! noruraskos (Taomumsr 11,13)

E.77

E.n3 - 3amuTa Hacoca n no ToKy

DUKCUPYETCS MPHU MPEBBIILICHUH MaKCUMAJIBHOTO U3
Tpex (a3sHBIX TOKOB MO  OTHOLICHHIO K
HOMHHAJIIBHOMY B TEYCHHE  ONpPEACIICHHOrO
BpeMeHHU. Bpemst cpabaTbiBaHus 3aIUThI IIPH MTYCKE
Hacoca B 3aBHCHMOCTH  OT  HEperpy3KkH
E.13|E.23| E.33|E.43 | E.53 | E.63| onpenensercs no sakony I**t :

Lo /luow| L1 [ 125 | 15 | 2 3 4 5 6
t (cex.)| 1000 | 375 | 168 | 70 | 26 | 14 | 9 6
B ycraHOBHBIIEMCSI peXHUME BpeMsl cpabaThIBaHHS
yMmeHblmaercst B 2 pasa. Ilocne cpabaTeiBaHus
TOKOBOH 3alIUTBHl PY4HOH COPOC HEHCIPaBHOCTH
BO3MOKCH HE MEHEE, YeM uepe3 2 MUHYTHI.

B cityqae ycrpaHeHUsI HEUCTIPABHOCTH CHCTEMBI, €€ KO/l aBTOMAaTHYECKH MepecTaeTr
oToOpaXkaThCs, a CBETOAMON OOOOLIEHHOH aBaphUHM CHCTEMBI TacHET, KpoMe
HeWcrpaBHOCTeH, oToOpaxkaembix komamu E.06, E.70 - E.77. B cnyyae
CaMOYCTpPaHEHHUsI ITUX HEUCIIPABHOCTEH CBETOMMOA 000OIIEHHOH aBapuu CHCTEMBI
MIPOJIOJDKAET CBETHUTCS, @ KOJABI HEUCIPABHOCTEH (DUKCHPYIOTCS 1O MOMEHTa
BBIKJIIOUEHHsT npubopa WM 10 HaxkaTtus KinaBumu <Enter> B pexunme
0TOOpakeHHsT KOJIOB HeHcIpaBHOCTEH. 3auKCHpOBaHHbBIE KOJbI HEUCIIPABHOCTEH
E.06, E.70 - E.77 1 cOOTBETCTBYIOIINI UM CHTHaJ 00OOLICHHON aBapHu CHUCTEMBI
HE BJIMSIIOT Ha (QYHKIIMOHUPOBAHUE CHCTEMBI M MCHONB3YIOTCS ISl (PUKCHPOBAHUS
YKa3aHHBIX HEHCIPaBHOCTEH.

B cmyuae oOHapyxkeHuss HeucnpaBHOcTH cucTeMbl BeHTWIInMU  (E.06)
HEOOXOAMMO  TPOBEPHUTH  IIEJIOCTHOCTH  TPEJOXPAHUTENS  BEHTHIATOpA,
paboTOCIIOCOOHOCTD BEHTHWIIATOPA U MTPOYUCTHTH MITM 3aMEHUTH BXOIXHON (priibTp.
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E.n4 - 3amura Hacoca n no CJIC

Cucrema normyeckoro camokoHtpons (CJIC)
TOKOBBIX 3aIIUT MOXET OBITH OTKJIIOYEHA BO BPEMsI
OTJIJIKH CHCTEMBI TPOrPaMMHPOBAHHUEM IapaMeTpa
PF7. [TIlpn  axtuBmsupoBanHoii CJIC  mpm
BEIKJTIOUYEHHOM KOHTaKTope TOK B ¢azax L1 u L2
E.14| E.24| E.34|E.44 | E.54 | E.64| nomxes ObITh MeHee 2 A, a TpH BKIIOYCHHOM
KOHTakTope - Oonmee 2 A. B mpoTuBHOM citydae
obHapyxwuBaetcst HeuctpasHocTh 1o CJIC, koropas
MOXKET BOSHHKHYTh B CIICYIOIIHX CITydasx:

- HACOC He TTOKITIOUCH

- HEUCIIPaBHOCTh KOHTAKTOPOB

- HencnpaBHocTs KH 10 n3mepenmro ¢az3oB. TOKoB
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E.15

E.25

E.35

E.45

E.55

E.65

E.n$5 - 3amurta Hacoca n 0T HENPABWJILHOIO
yepenoBaHus a3, a TaKxKe NP BbIAJACHHH HJIH
3HAYUTEJIbHOH HecuMMeTpuHu (a3

®ukcupyercss IOpU  HECOBIAJCHUU  HOpsIKa
yepenoBaHus (a3 ¢ 3amaHHbBIM mapamerpom PF8.
(KOHTPOJIb MOXKET OBITH OTKITIOYEH)

E.17

E.27

E.37

E.47

E.57

E.67

E.n7 - apapuiiHblii pe;kuM py4HOro mycka
Hacoca n (6e3 3ammT)

Jmst  cOpoca 3aduKCHPOBAaHHBIX HEUCIIPABHOCTEH HEOOXOIUMO HAXKATh KJIABUIILY
«Hacoc» - «n» B COOTBETCTBYIONIEH 00nacTu ympaBieHUs Hacocamu. [Ipu 3ToMm
HAcoc OyIeT BBIKIIFOUEH U3 aBTOMATHYECKOro pekuma. JIJis MepekiIoveHus B
aBTOMATHUYCCKUA PEXKUM HEOOXOIUMO TIOBTOPHO HaXaTh COOTBETCTBYIOIIYIO
knasuiny «Hacoe» - «n».

9.3. Ecii caMOCTOSITENTBHO HE YIaeTCsi YCTPaHUTh MpobiieMy B paboTe mpubopa,
obpamiaiiTech K CENUAIKCTY MO0 JaHHOMY 00OpYIOBaHUIO WIIH B CIYKOY cepBuca
¢bupmer WILO (service@wilo.ru).
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Bce 3aMeuanus u noxenaHusi 1Mo paboTe MprOOpa HAINPaBIAThH IO JIEKTPOHHOU

. BBox B 3KCILTyaTAlMIO M NPOrPAMMHPOBAHNE CHCTEMBbI
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. TeXHUYECKO0E OOCTYIMMBAHME. .........ccuevverieeeeaniiiieeieeeeeeesnaeerreeesennnnreeeee e
. HeucnipaBHOCTH, NPMYUHBI M CIIOCO0bI YCTPAHCHHS

1ouTe Ha ajipec - service@wilo.ru

00O «Bwuno Pycy», 123592, Poccusi, r.Mocksa, yi. Kymnakosa, 1.20
Tel. - (495) 781-06-90, dakc - (495) 781-06-91, www.wilo.ru

Bo3moosicHbl mexnuueckue uzmeHeHus
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2,1,38,3,4,37,36,5,6,35,34,7,8,33,32,9,10,31,30,11,12,29,28,13,14,27,26,15,16,25,24,17,18,23,22,19,20,21

Ilepen nevaTbio MPOBEPUTH:

1. HaumenoBanue npubopa (TUTYIIBHBIH JHCT)
2. Texanueckue xapakrepucTik (11.1.2)

3. O0wem mocraBku (11.4)

4. Puc.2

5. Puc.3

6. Puc.4

[Ipu nevaTn NocTaBUTH:

- JIa3epHbIA MPUHTEP

- OTKJIFOYMTH SKOHOMMIO KapTpuaxKa

- TIOCTaBUTH OPHEHTAIHIO — «AJHOOMHAsD)
- Bkirouuts «[leuats Ha 00enx cropoHax»
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