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JlanHoe pyKOBOJCTBO Mo dKciutyatauuu (PD) mpenHasHaueHO Ui O3HAKOMIICHUS
00CITy’)KMBAIOIIETO TEPCOHAIA C YCTPOMCTBOM, KOHCTPYKITMEH, pabOTOW W TEXHHUYECKUM
oOciy>)xnBaHHeM KoHTpojuiepa HacocHoi cranmmu JIHK-4/1 (manee — «mpubop» uim
«HM3JENHe») C BepCUel mporpaMMHoro oodecrieueHus v.1.14.

[Tpumep MoTHOTO HAMMEHOBAHUS:

KoHTpoJu1ep Mukponukce JJTHK-4/1 I'CITK.468263.123.1

K pabGore ¢ wu3genueM [OJDKHBI JIOMYCKaThCs JIMIA, HMEIOIIME TIpyNIy IO
anekTpobe3onacHocT He HUke 111 B cootBercTBUM ¢ nokyMeHTamu  «IIpaBuiia TeXHHUECKOM
HKCIUTyaTallil 3JIEKTPOYCTAHOBOK NOTpeOuTene» u «MexoTpaciaeBble IpaBUia IO OXpaHe
TpyAa (mpaBuiia 0e30MacCHOCTH) MPU AKCIUTyaTallMH 3JIEKTPOYCTAaHOBOK», U W3YUMBIINE JaHHOE
PYKOBOJICTBO.

OBIIUI [TPOBOJ U3JEINS IMOAKIIOUYAETCS K HEMTPAJIU ITUTAIOLIEN
CETHU. OITACHOCTD ITIPM OKCIUVIVATALIMM WU3AEJINA ITPEACTABJEAIOT LEIIH,
HAXOIAINMECH ITOA HAIIPSOKEHMEM 220 U 380 B, A TAKXE LEIIN ITPOBEPKU
N30JIALIAN.

Konrpomtep IHK-4]] ¢ Bepcueit nmporpammuoro obecnedyenus v.l.14 mommepskuBaer
paboTy co CIeayoIMMHU BUIaMU ITpeoOpazoBareieid 4acTOTHI:

* Altivar212,

* Altivar310,

* Altivar312,

* Altivar320,

e Altivar6l,

* Altivar610,

* Altivar71,

* Instart FCI,

* EKF Vector Basic,

* Delta CP2000.

Konrpomnep JHK-4]] ¢ Bepcueit mporpammuoro obecriedenust v.1.14 momnep:xkuBaer
paboTy co cneAyoIUMI BUAAMU YCTPOMCTB IJIAaBHOTO MyCKa:

* Altistart22,

* Altistart48,

*  Emotron MSF,

* Instart SSI,

* VIIII ¢ ynpaBieHreM NUCKPETHBIMU CUTHAIAMHU.
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1 Onucanue u pabora

1.1 Hasnauenue usgenus

Konrtpomnep nacocnoit cranmun JHK-4)] npennasnauen amis yrpasieHHs paOOTod U
3alIUTHI OT aBapuil HACOCOB MOBBICUTEIBHBIX HACOCHBIX CTaHIMA. OCHOBHAsI (QYHKIUS U3AETUS
- TOJJEp’KaHHWE 3aJaHHOTO JaBJICHHUS >KUIKOCTH (BOAbl). M3nenue mnpeaHazHayeHO st
yIpaBJICHUST HAcocaMU B cocTaBe Imkada ympaBIeHHS HACOCHOM cTaHIMed. MakcumallbHOe
KOJIMYECTBO YMPABIISIEMbIX U3CIIMEM HACOCOB - YeThIpe. JlaBleHue KUAKOCTH OMpPEIEseTcs o
JIaTYUKY C aHAJOTrOBBIM BBIXOAOM 4-20 MA. M3nenue paccuMTaHO Ha MOHTaX Ha IMEpeIHei
naHenu mKadga.

Wz nenue peanusyet cieayromue GyHKIUH:

® [epeKIII0YeHHE HaCOCOB 10 BHIOPAaHHOMY alIrOpUTMY;

® coBMmecTHas paboTa ¢ mpeoOpa3oBaTEeNsIMH YaCTOTHI, YCTPOWCTBAMH IIJIABHOTO
IIyCKa;
® 3aIUTy OT aBAPUNHBIX CUTyallUl, TAKUX KAK:
° IIeperpeB JBUraTess Hacoca,
° IIOIaJaHKue BOJABI B MACJSHBIN KapTep Hacoca,
° OTCYTCTBHE MEPEKAYMBAECMOM KUAKOCTH (paboTa HACOCOB «HA CYXYIO»),
° HEMCIPAaBHOCTb JaTYMKOB HACOCOB U AATYUKA JABJICHUS,
° BBIXOJ HaIIPSDKECHUS MUTAIOIIEH CEeTH 3a JOIIyCTUMBIEC IPAHULIBI,
° HenpaBHWJIbHas (pa3uMpoBKa MUTAIOILEN CETH;
° YMEHBILIECHUE CONPOTUBIICHUS U30JISLUU JBUTaTENs HACOCA,

® 3a[IOMUHAHHUE TPOU3OIIEAIINX aBAPUUHBIX CUTYaLIHM;
® [107ICUET MOTOYACOB U KOJIMYECTBA ITyCKOB MO KAXKIOMY HAcoCy;

® HallOMUHAHHE O HEOOXOJUMOCTH OOCITyKMBaHUS HAcocoB (IO BBIpAOOTKE
3aJJaHHOTO KOJIMYECTBA MOTOYACOB);

® MOHMTOPUHI  COCTOSIHUS  JATYUKOB, OOJEryarmomuii pEeMOHT B  ciydae
BO3HMKHOBEHHUs HEUCIIPABHOCTHU U IIPEAOTBPALAIONINI aBAPUIO HACOCHOM CTaHIUU;

L YI[aHeHHBIﬁ MOHUTOPHUHT COCTOSIHUA HU3ACIINA U IMOAKIIFOUYCHHBIX K HEMY HACOCOB
yepe3 MmociieIoBaTeIbHbIN HHTepdeiic;

® yiajeHHOE YyIpaBieHHe paboTOH HACOCOB W M3MEHEHHE HACTPOEK 110
10CJIe10BaTENbHOMY UHTEp(ecy

® pydHOE yIIpaBlieHHE PabOTON HACOCOB C COXPAaHECHUEM BCEX 3alIHT;

® OTKJIIOUEHHE BCEX 3aIIUT MPH M0Jaue BHEUIHETO CHTHasa (Hampumep, 1o CUTHAILY
II0’KapHON TPEBOTH);

® ompeneicHre OTCYTCTBHUS pa3bopa M MOANEpKaHUE NaBICHUS BCIIOMOTATEIhHBIM
MaJIOMOIIHBIM HAaCOCOM.

OCHOBHBIM CIIOCOOOM 3aIIMTBI OT AaBAPUMHBIX CHUTyallMid SBISIIOTCA OTKIIOYCHHUE
HAacoOCOB, paboTe KOTOPBIX YIpoKaeT BO3HUKIIas aBapus. [Ipu 3ToM paboTa HaCOCHOM cTaHLIUU B
[EJIOM  TOAJCPXKHUBAETCS, TIOKa HA0Op OCTaBIIETOCs HCHPAaBHOTO O0OpYAOBaHMUS TOJ
yIpaBJI€HUEM KOHTPOJLIEpa 3TO MO3BOJISET.

Ilpy wucnonb30BaHMM HACOCOB CO BCTPOEHHBIMH B HHMX JaTYUKAMU H3JEIHE
HOJ/ICP’KUBACT KOHAyKTOMETpudyeckre natuuku BiaxHocTH tuna CCO06 (mpoumsBoactsa HTD
«MUKpPOHUKC») W aHAJOTMYHbIE, a TaKXE  PE3UCTHBHbIE TEPMOAATUMKH C BOCXOJSAIIEH
XapaKTepUCTHKON (ptc-TUIa) M CONpPOTHUBICHHEM cpabarbiBanus okoso 2 kOm. Kpome Toro,
BO3MOXHO WUCIIOJb30BaHue TepMmonaatuukoB tumna CT14-2, TPII10, B59 u ananoruyHbIx.
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[Tonnep>kuBarOTCsl TAKXKE JATUYMKU THUIA «CYXOH KOHTaKT». J[aTuuKu Ciry>kaT uis OOHApY >KEeHHS
BJIard B MacJISIHOM KapTepe Hacoca W/WiM 0OMOTKaX 3J1€KTPOJBUTaTENs.

3ammra OT OTCYTCTBUSI TEpEKAuMBAaEMOW KHIKOCTH OOECreyuBaeTcs yCTaHOBKOW Ha
BCace HACOCHOM CTaHIMU peJie NAaBICHUS C JUCKPETHBIM BBIXOIOM.

B npouecce ¢pyHKIMOHUPOBAHUS KOHTPOJUIEP BBHIAAET KOMAH/bI YIPABICHUS HACOCAMHU
kak no uHTepdeiicy RS-485, Tak u B BUAEC TUCKPETHBIX CHUTHAJIOB, TEM CaMbIM IOJICPKHBAs
3aJlaHHOE JaBJICHUE JKUJKOCTH Ha BBIXOJIE HACOCHOM cTtaHuuu. [Ipy 3TOM noporu BKIIOYEHUS U
OTKJIFOUEHUS HACOCOB 3aJal0TCsl B HACTPOMKAX KOHTPOJLIEPA.

Wznenue obecrieunBaeT BeneHUE MPOTOKOJa pabOThl HACOCHOW CTAaHLIMH, B KOTOPOM
(bukcupyercs BpeMsi BOSHUKHOBEHUS M YCTPAHEHUS aBapUITHBIX CUTYalUH.

Wznenue MoxxeT nmutaThes Kak oT TpexdaszHoil cetn nepemenHoro toka 380 B, tak u ot
onnodaznoii cetn 220B.

1.2 TexHu4eckue XxapaKTEpPUCTUKH

TexHuueckue XapakTepUCTUKU U3EHs IPUBEACHBI B TadmuIe 1.

Tao0numa 1

HawnmenoBanue napametpa 3HaueHue
Hanpspkenue nutanus uznenus, B (dasnoe) / Tok notpediieHus, He Oojiee, MA 85-265/80*
Peneitnblie Berxoasl. MakcHManbHBIN JIUTEIBHBIN TOK HATPYy3KH, A He Ooee 6
Peneitnbie BBIXO/JIBI. IIpenensHo JIONTYCTUMBIN KpaTKOBPEMEHHBIN
HETMOBTOPSIONINICS TOK HATPY3KH, A e boree 15
Peneiinbie BbIx0/1bl. MaKCUMAIBHO JIOMYCTUMOE HAMPSKEHHUE IEPEMEHHOI0 TOKa, B 250
Peneiinbie BEIX0MbI. MUHMMATBEHO TOIYCTUMBIN TIEPEMEHHBIN TOK, A 0,01

PTC-tepmucrop,

Turbl JaTYNKOB TEMIIEPATYPbl pa3MbIKaIOIIUICA
TEPMOKOHTAKT
«Mukponuke» CC06,
TuIbl 1aTYNKOB BIAXKHOCTH 3aMBbIKarOLIUICS
KOHTaKT

a”aJoroBbIit 4-20
Tun gaTunka gaBIIEHUS:

MA
[ToporoBsie COMPOTHUBIICHHMSI IO BBEIBOJIAM JAaTYMKOB Temriepatrypsl (BeiBoabl T/ u 0.12-2.2
«J-»), Pa3IeINSoNIe COCTOSHUS 3aMbIKaHHE — HOpMa — Tieperpes (00pbiB), KOM ’ ’
IToporoBsle CONPOTHBIICHUS IO BBIBOJAM IaTYHMKOB BIaKHOCTH (BbIBOABI JIB u 100 - 50

«Ly), paznensomme cocTosuus 0GB — BO3IYX (MacIo) — Boaa, KOM

[Tapamerpsl pe3ucTopa, yCTaHABIMBAEMOTO B HAacoc Al KOHTpoJs menoctHoctr | 100 kOm +5% , 1

HETH JaTYNKA BIaKHOCTH Br
ConpoTHBIIeHUE MEXKAY BBIBOJAMH JaTYMKa YPOBHS, PAaclio3HABACMOE KaK CHTHAJ MeHee 40
«KOHTAKThI 3aMKHYTbD», KOM

ConpoTHBIEHHE MEXIYy BHIBOJAMU JTaTYMKA YPOBHS, Paclo3HABAEMOE KaK CHUTHAI Sorce 60
«KOHTAaKThI PA30MKHYThDY, KOM

CormpoTHBIIEHNE B TSN U3MEPEHUS U30JIAINH, OIpeIesiieMoe Kak aBapust, KOM menee 900-1300
Tun wu wHanpsokenwe (B) HCHOBITaTENBHOTO CHUTHANA, WCIOIB3YEMOTO IS

JTUCKPETHBIX BXOJIOB ITocTostnnOE, +3,3
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HawnmenoBanue napameTpa 3HaueHue
Ilynscupytoiiee,

Hampspxenue, ncnoipzyemMoe Ipy U3MEPEHHUH COMTPOTHBIICHUS H30ISINH, B +270

Tun nuraromeit cetu, s KOTOPOW MPOU3BOAUTCS aHainu3 mocienoBaTenbHocTH | S0 380 B, 3 dassr

(a3 1 ypoBHEH HaNpsKCHUH i 220 B
187-242 B,

Jlnama3oHbl yCTAaHOBOK HANPsDKEHWH THUTAromIei cetu, B kotopeix JJHK momyckaet 176-253 B,

paboTy HacOCoOB 165-264 B,
154-275 B

ToyHOCTH MHAWKALIMY HAIPSDKEHUS TTUTAIOMIEH ceTH, % +3

Junamazon pabounx Temmeparyp, °C

muHyc 20 - umoc 55

OTHOCHUTENbHAS BIAXXHOCTH BO3ayXa, %

He Oouiee 90 Oe3

KOH/JICHCAIIUU
I'abapuTsl (C y9€TOM CHEMHBIX KIEMM ), MM 144x96x85
Macca, He 6onee, T 250
CrernieHb 3alUTHI /CTEIICHD 3aIUTHI 110 IepeAHEH aHeIn 1P20 /IP 54
By xnmuMaTHaeckoro HCHoIHEHUS VXJI3.1
BrixogHoe HanpspkeHrne NCTOYHMKA MTUTAHUS BHEITHUX aHAJIOTOBBIX JaTYMKOB, B 24
ITopor orpaHuyeHHsI TOKa MCTOYHUKA NMUTAHUS BHEIIHWX aHAJIOTOBBIX JAaTYUKOB, 100
MA
IIpoTOKO0a CBA3M B KAUECTBE BEJOMOTO YCTPOMCTBA Modbus RTU,
p yerp Modbus ASCIL
IIpoTokoi CBA3M B Ka4eCTBE BEAYIIETO YCTPOIMCTBA Modbus RTU
RS-485,
Tun unrepdeticon rajbBaHUYECKas
pasBs3ka mo 1000 B
KonuuecTBo unTepdeticon 2

[Ipumevanue:

* Tluranue uzzenus pesepBupoBanHoe (0T Beex dasz: A, B, C), paboTocrnocoOHOCTh COXpaHsIeTCs

NPY OTCYTCTBUU JIIOOBIX JIBYX (a3.

1.3 CocraB u yCTpOUCTBO U3EIUS

I/ISIIGJ'II/IG SIBJIIETCS MOHOOJIOYHEIM C Pa3bEMHBIMU COCTUHUTCIIAMMU.
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1.3.1 Tlpunnun nercTBus

W3nenue nipeacrarisieT co00H MHKPOIPOIIECCOPHOE YCTPOMCTBO C MPEAYyCTaHOBICHHOM
[IporpaMMoi. B uznenuu npucyTCTByIOT:

® BXOJHI:
® 7S JaTYUKA JIaBJICHUS;
® JJIsl JaTYUKOB BIAXKHOCTH;
® JJIs1 JATYUKOB TEMIIEPATYPHI;
® JJIsl CATHAJIOB TUIIA «CYXOW KOHTaKT»;
® KOHTPOJIS EPEBOJA HA PYYHOU PEXXUM YIIPABICHUS;
® U3MEPEHUS N30SI,
® UTAIOMICH CETH;

® BLIXOJBI:

® yIpaBJieHHs] HACOCAMU;
® CUTHAJIU3alUU;

® nBa uHTepdeiica RS-485.
Bce Bxompl (32 HCKITIOYEHHEM BXOJIOB MUTAIOIIEH CETH) paboTaroT MO OJMHAKOBOM CXeMe:
Ha BXOJl M3 U3/EIUS TOJACTCS MOCTOSHHOE HAIIPSDKEHUE U U3MEPSETCs TaJCHUE HaMPSHKCHUST Ha
MOJKITIOYEHHOH K 3TOMY BXOMy nenu. [lutanue uznenus pesepBupoBanHoe, ot gaz A, B, C.
Nznenune umeet 10 BbxonoB. Bee BBIXOBI TpeACcTaBIsieT CO00I KOHTAKTHI Peie.
Ha3Ha‘-I€HI/I€ BXOOJOB W BBIXOIOB OHpGl[GJISIGTCSI HaCTpOfIKaMH U MOXCET HU3MCHATLHCA B
3aBUCUMOCTH OT KOJIMYECTBA HACOCOB, CIIOCO0A YIPABICHUS MU U UCIIOJIB3YEeMBIX TaTYMKOB.

AKTHMEHBIY ABApMA:3

[M¥  MUKPOHUKC

4| > A

Pucynox 1 - Buemnwuit Buj (mepeaHsis maHems ).

1.3.2 VYcrporictBo uzgenus

W3nenne cMOHTHPOBAHO B IJIACTMACCOBOM Kopiryce (cM. pucyHok 1). Ha 3amnei manenu
KOpIryCa YCTAaHOBJICHBI Pa3bCMHBIC COCAUHUTCIN C BUHTOBBIMU KJIICMMAMU. Ha HGpGI[HGfI IIaHCIN
PacIoJIOKEHBl MOHOXPOMHBIM TrpaduyecKuil Kugakokpuctaundeckuii uHaukarop (OKKN),
YCTBIPC KHOIIKW HaBUTAIITUU 10O MCHIO, CBECTOANO[ HpeI[preI[I/ITeJIbHOI\/'I CUrHajiu3anuuv, KHOIIKa
KBUTHPOBaHUs cooO1eHuil. M3nenue npeqHazHauyeHo 11 MOHTaXKa B MEPEIHIO maHelb mkada
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yrnpasienus. M3nenue cocTouT U3 OCHOBHOM IUIAThI, TUIATHI MATAHUS, TJIaThl BXOJOB-BBIXOJI0B U
HECKOJIbKUX (B 3aBUCMMOCTH OT 3aKa3a) IJIaT COMPSHKEHUs C HaCOCaMH.

| Hacoc1 | Hacoc2 | Hacoc3 | Hacoc4 |
L
B
A
Kn

Pucynoxk 2 - PacnionoxeHue KJeMM Ha 3aJIHEW maHeIu
Hasnauenue kiemMM npuBeeHo B Tabmuie 2.

Ilpumeuyanue: Bce KiIeMMbl N U L 00bEeAMHEHBI MEXKTY COOOIA.

Tab6muna 2.1. Hazuauenue xiemM. Iluraromas ceTh.

MapkupoBka Ha3nauenue
A [Toaxmrouenue dha3pl A MATAIOIICH CETH
B [Toaxmrouenue da3wl B nutaromieit cetn
C [Monkmouenue ¢aszpl C nuTaOLIeH ceTH
N [TonxiroyeHrne HeUTpaJii MUTAIOIIEH CETH

Tabnuna 2.2 Haznauenue kinemm. MaTepdeiicel.

MapxkupoBka Ha3nauenue

4 OO0mmit mpoBOJ TaATYNKOB

24V HcTounuk nuTanusg Ut aHAJIOTOBOr'O JaTUuKa
AB Amnanorosbiii Bxon 4-20 MA

1D+ Wntepdeiic RS-485 Nel, curHanbHast TMHAS «+H»
1D- Nurepderic RS-485 Nel, curnanbHast THHUAS «—»
1E Wutepdeiic RS-485 Nel, o6muit mpoBox

2D+ Hurepderic RS-485 No2, curnanbHast THHUAS «+»

2D- Nurepderic RS-485 No2, curnanbHast THHUAS «—»
2E Wntepdeiic RS-485 Ne2, o6muit mpoBox
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Tabnuna 2.3 Hasnauenune xiieMMm. OOIEeCTaHIIHOHHEIE BXOBI U BBIXOLI.

MapkupoBka Hasznauenue

J14B He ucnons3yercs, pe3eps

J14H He ucnonp3yercst, pezeps

/3B He ucrnionp3yercsi, pezeps

J3H He ucnons3yercs, pezeps

J12B He ucrnonp3yercsi, pezeps

J2H Bxox n1s nogaum KOMaHIbI OTKIKOUEHUS BCEX 3ALNT.
3aMKHYTOE COCTOSIHUE - IPUHYTUTEIBHOE OTKITIOYCHUE 3aIIHT,
Pa30MKHYTOE - ITaTHast padoTa.
BHUMAHHUE! UCITIOJbB30OBAHUE ®YHKIHWU OTKIKYEHUSA 3ALIUT
MOXET NOPHUBECTH K BbIXOAY U3 CTPOSA OBOPYJAOBAHUS U
HOTEPE TAPAHTHUHM HA HCHOJB3YEMBIE C KOHTPOJIJIEPOM
HNPEOBPA30OBATEJIN YACTOTbBI U YCTPOUCTBA IIVIABHOTI'O ITYCKA

1B Bxop uis nofKmoYeHns HOpMaJIbHO 3aMKHYTHIX KOHTAKTOB pelle IABICHHI Ha Bcace

JI1H [NonkiroueHre HOPMAJIBHO PA30OMHYTHIX KOHTaKTOB mepekirouatens «Ilyck - Crom»
CTaHIUH. 3aMKHYTOE COCTOSHHE - MTYCK, PA30OMKHYTOE - CTOII.

1 OOt MPOBOJT AMCKPETHBIX BXOJIOB
OP N3ommposannsiil 0bmuii mposox Berxoxos [1PIT u ABc
ITPTI Peneiinblii Berxon. He ucnons3yercs, peseps
ABc Brixoj «aBapus craniumn». HP koHTakT peine.

Taomuna 2.4 Hasnauenue xiiemMm. Hacocsr 1 - 4.

MapkupoBka Haznauenue
1 OO0muit mpoBOJ 1aTINKOB
TI [ToaxroueHne qaTuMKa TEMIEpaTypbl Hacoca
B TloaxmroueHne gaTIMKa BIIAXKHOCTH Hacoca
KII Bxon nns curnana BHEIIHEH aBapuu
BAB He ucnons3yetcs, pezeps
ABT Bxon s mepeBojia Hacoca B aBTOMaTHYECKUM peKUM
OP WzonupoBanHbIl 001U TPOBOJ BEIXOIOB ITYCK» U «aBapHsl HACOCA»
[ICK Brixos ynpasieHus oTKIO4aonuM myckateieM. HP koHTakT pere.
ABH Brixon «aBapus Hacoca». HP xoHTakT pene.
N3on Kontpoins uzomnsaun. [logkmodenue BeiBoa (a3pl A ABUTATEIS HAcCOCA.

1.3.3 HayanbHble YCTAaHOBKH

Jloruka paGoThl KOHTpOJIIEpa ONpeAesAeTCs] HaCTPOMKaMu, MPOCMOTP U peJaKTUPOBAaHUE
KOTOPBIX OCYUIECTBISIETCS 4epe3 MeHio, cM. 1. 1.4.4. B mporecce M3rotoBiieHUs B MamsTh
KOHTpOJIJIEpa 3arpy>kaloTcsi TUIOBbIE 3HAUEHMSI HACTPOEK, OHM yKa3aHbl B IEPBOM CTOJOLE
tabmuubl 4. Tlpu W3roTOBICHHHM KOHTPOJUIEpA TakKe NPOUCXOAWT HadalbHAas YCTaHOBKA
BPEMEHH U JaThl B COOTBETCTBUM C YACOBBIM IOSICOM, B KOTOPOM HAXOJHUTCS MpearpHsiTHe-

HU3TrOTOBUTCIIb.

[Tpu cOopke mkada aBTOMATHKX Ha 0a3e KOHTPOJUIEpa, MPEANPHUITHE - COOPIIUK mKada,

UCIIONB3ysl 1apojb BTOPOrO YPOBHS JIOCTYyIIa,

BBOJUT COOTBETCTBYIOIIME CHEIUPUKE
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npuUMeHeHHs HacTpoliku B MeHIo «KoHpurypauus» (tabnuua 4.6) U, eciu 3T0 HEOOXOIUMO, B
MmeHto «Hacrtpoiikay (Tabmuna 4.5).

Ecnu ycranaBnuBaemblii B mikad) aBTOMAaTHKH KOHTPOJUIEP paHee YK€ HaCcTpamBalICs,
11€JIECO00Pa3HO BHIMOJHUTH COPOC HACTPOEK B MCXOJHOE COCTOSIHUE HMCIOJB3Yys MyHKT «COpoc
BCEX HacTpoek» MeHI «KoHdurypamus» ¥ OYUCTUTH MPOTOKOIBI aBapuil MCIOJIB3YS MEHIO
«OuncTka MpoToKoyIoBY». st JocTyma K 3TUM (PyHKUUAM TOJIKEH ObITh BBEJEH MapoJib BTOPOTO
YPOBHSI.

[Tpu ycranoBke mikada aBTOMaTHUKM Ha KOHKPETHYIO HACOCHYIO CTAHIIMIO M B Ipoliecce
OKCIUTyaTallK, HCIIONb3Ysl Maposib MEPBOTO YPOBHS JOCTyNa, MPOU3BOIATCS HEOOXOIUMBIE
yTOUHEHHUs HacTpoek B MeHIo «Hactpoiika». Hactpoiiku, noctymasie B MeHIO «KoHburypamms»
OCTalOTCS MPHU 3TOM HEU3MEHHBIMU M HEJIOCTYIHBIMU JJI PEIAKTUPOBAHMS SKCILTyaTUPYIOIIEH
HACOCHYIO CTaHIIMIO OPTaHU3alINH.
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1.4 PaOora uzgenus

1.4.1 TunoBasg HacocHAas CTAHIIUAA

Jlyist Jrydiero moHUMaHus 0COOCHHOCTEH pabOThI U3AETUS PACCMOTPUM COCTaB THIIOBOM
HAaCOCHOM CTaHIMU, padoTaroiiei moj ynpasieHueM mikada Ha ocHoBe JJHK-4/] (cMm. pucyHok
3). OCHOBHBIMH 33JJauaMU HACOCHOW CTaHIMH (B COOTBETCTBUU C € HA3HAYCHHEM) SIBIISIFOTCS
MOI/IEP>KAHUE 3aJaHHOTO JIaBJICHUS KUJIKOCTH U MPEJOTBPALLEHNE TOBPEXKICHHS HACOCOB.

e~ —
| Wkadp :
| |
- I ABT. I
3808 Bb'm'gl‘fla-re“b BbIKAOYATENL | |
| el |
I RS485 |
| |
JIER T | |
OaBneHus | -
420 MA | |
|
Hatuuk cyxoro ! - I
xopna I = |
| |
| i_ ___________________ 11 > |
A
: | ABT. : :
BLIKMIOYaTENb
Hacoc 1 | | 3n e | |
[ I KoHTakTop (==  YPTI
(Fpromroe] =T - i i
| A | |
Darnc L : > |
BraXHOCTU | | Y i = |
| | WhaukaTop Cﬁl%TI'I | __ I
| | Hacoc 1 PyY * KonTtponnep
L ! OHK-411 |
/I t—H——-— -k -k -k - - —— — - — I
| ——_—————— 45 |
Hacoc 2 [
-~ it [ [ . |
R I I
gy 1~ |
Hacoc 3 < - > |
| == — = | — |
___________________ 44
Hacoc 4 " | [ - :
—l—b-l -
| L - | |
| |
| |
| |
CurHansHoe | |
YCTPOWCTBO & I I
«Apapusa» | |
| |
[ucneTtyepckuin | RS485 |
AyHKT | > |
| |
| |

Pucynok 3 - CtpykrypHasi cxema TUIIOBOW HACOCHOM CTaHIIUU
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1.4.1.1 AHanoroBbIi DaTUUK NABICHUSI

B kauectBe nmarumka paBiaeHust coBMmecTHO ¢ JIHK-4/] momkHBIX HCIONB30BATHCS
AHAJIOTOBBIE TATUYUKHU C BBIXOJIOM 4-20 MA. BapuaHThl cXxeM NMOIKIIOYEHUS aHAJIOTOBOTO JaTYMKa
NIOKa3aHbl HA PUCYHKE 4.

+BbIX 24V

Jatuunk
OHK-4

-BbIX AB

Pucynok 4.1 - ITonxmouenue k JJHK natumka gaBneHus1, nony4aromero NuTaHUe 10 TOKOBOM

[eTIIe.
MutaHne 24V
= N
Z BbIX AB =
g =i
= O6wun 1

Pucynok 4.2 - Iloakmouenue k JIHK narunka naBieHus ¢ OTAEIbHON OT BBIXOJAHOTO CUTHAIa
IICIIBIO ITUTAHUA.

CI/II‘HaJI, HOCTyHaIOIJ_II/Iﬁ OT aHAJIOTOBOT'O AAaT4YHKaA, MECPCCUYUTHLIBACTCA KOHTPOJUICPOM U3
TOKa B 3HAUYCHUC NABJICHUSA ) XUAKOCTH U CPABHUBACTCA C 3alaBAa€CMbIMU B HaCTpOﬁKaX Imoporamu.

1.4.1.2 JlaTumku Hacoca

Jns koHTpOJiA 3a cocTostHueM HacocoB coBMecTHO ¢ JIHK mnpumensitorcs aaTuvku
TEMIIepaTypsl ¥ BIAXKHOCTH, YCTaHABIMBAaeMble BHYTPH Hacoca. J[aT4yuk TeMmepaTypbl MOXKET
KOHTPOJIUPOBATh TeMIIepaTypy OOMOTOK JBUTATENs /WM MOJUIMITHUKOB Hacoca. [lomyckaercs
BKJIIOUATh MOCIIEIOBATEIbHO HE OoJiee YeThIpeX AAaT4YMKOB. J[aTuuK Temreparypsl IpeiCTaBiIsIeT
co00i1 TepMOCOTIPOTUBJIEHHE C MOJI0KUTEIbHBIM TEMIIEPaTypHbIM K03 duiineHToM. YCTpoiicTBO
pa3auyaeT TpU pa3IMYHbIX COCTOSHUS JAaTyMKa TeMIlepaTypbl: KopoTkoe 3aMmbikanue (K3), Hopma
u mnieperpeB (0OpbiB). IlepBoe cocTosiHUMe SBIISETCS aBapuel Aardyuka (MO0 COSIUHUTEIHHBIX
IIPOBOJIOB), ITOCJIEHEE — aBapUEell Hacoca.

Jlatunk(1) BIaXXKHOCTH YCTaHaBJIMBAETCS B MACJSHBIM KapTep JBUTaTess Hacoca W/Wiu
KJIEMMHYIO KOPOOKY IOTPY>KHBIX HAcCOCOB M pearupyeT(l0T) Ha IOsBIEHHE BOABI B Maclie.
JlaTyuk BIIa)KHOCTH - KOHIYKTOMETPUYECKUN. YCTPOMCTBO pa3iIM4aeT TPU COCTOSHMS JaTuvKa
BIOXHOCTH: Macio (BO3dyX), Boaa, oOpwiB. OOpbIB sBisieTcs aBapueil narumka (mbo
COEIMHUTENIbHBIX MTPOBOJIOB), BO/Ia — aBapHeil Hacoca.

1.4.1.3 Cumnossle Lenu

Pexomennyembie cxeMbl MOAKIIFOUEHHUS JIBUTAaTENIEd HACOCOB NPUBEICHA HA PUCYHKE S
(ueru, peanusyrolue Py4HOH PEXUM YIpaBIICHHUS, HE MOKa3aHbl, KaK HE MMEIOLIUE MPSIMOTO
OTHOLIEHUS K KOHTPOJLIEPY).

12



I'CIIK.468263.123.1 PO

PE A

QF1§ E %
U1.1

QF2

AHK-41

2D+

2D-

2E

ynpasneHve YPr

L— > unu YN ocTanbHbIX

Hacocos

nuTaHue ocTalbHbIX
HacocoB

nutaHne

____\W CnaGoTOuHBIX Lienei

QFH oCTankbHbIX HACOCOB

PE L1 L2 L3

—
O
=
=
> Lens <
1 | CAN_H
2 | CAN_L
3 |CAN_gnd ul.2
4 [ D+) “Hacoe X"
5 | DO() L
6 ns
7 o
L—— 8 |common Kn
=
BAB 3
PE U/T1 VT2 WIT3 w
I
ABT ABT 0
HL1 opP
“Hacoc X
7&5 Acapun” nex
ABH
Waon

Pucynok 5.1 — ITpumep cxemsl nogxirouenust Hacoca k JIHK-4/1 npu rcnonb3zoBaHumn
npeoGpamBaTemI YJaCTOThl U MAKCUMAJIBHOI'O KOJIMYECTBA 3alllUT
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PE ABC N

|
Sat

QF2 (VAN

A

B

C
[=4

N 3
¥
I

2D+ =

2D-

2E

> ynpasneHve YPM

L——————>  unwm YN ocTanbHbIX

Hacocos

nuTaHue ocTarkeHbIX
Hacocos
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TIB
TIC
_ O
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L
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- m‘ “Hacoc X"
1
Jil:]
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Kn
SG- %
| | UITH VT2 WiT3 BAB N
O—0—0O T
ABT ABT =8
oP

ncK
ABH

Waon

Pucynox 5.2 — IIpumep cxemsl nogxitoueHust Hacoca k JJHK-4/] npu ncnonszoBanuu
npeoOpazosarens Instart FCI co cMemanabiM criocoOoM ympaBiieHuUs.
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PE A BC N
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QF2 u1.1
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Pucynok 5.3 — IIpumep cxemsl nogkitouenust Hacoca k JJHK-4 /1 npu ucnonb3zoBanumn
yCTpOfICTBa IJIaBHOI'O ITyCKa U MAKCUMAJIbHOT'O KOJIMYCCTBA 3aIlllUT
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Pucynok 5.4 — Ilpumep cxemsl noakitoueHust Hacoca Kk JJHK-4/] nmpu rucnons3oBanuu
YCTPOICTBA MJIABHOTO MTyCKa C yIPaBICHUEM TUCKPETHBIM CUTHAJIOM
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1.4.2 Pexxumbl paboThI

HacocHas ctanuusi moj yrpaBi€HHEM KOHTpOJIIEpa MOXET paboTarb B HECKOIBKUX
pexumMax:

® HOpMAaJbHBIA peXUM pabOTHl (OTCYTCTBHE COCTOSIHUSI aBapuu), KOTOPHIA B CBOIO
oucpClb ACIUTCA HA PCIKHUMBI, OTIIMYAIOIIHUCCA:
® [10 KOJIMYECTBY YIIPaBIsEMbIX CTaHIMEH HAacocoB (1 - 4);
® 110 AITOPUTMY YIpaBlieHHsT HAcOCaMHu (BbIpaBHUBaHHE 10 HapabOTKe WM TI0
KOJTMYECTBY ITyCKOB HACOCOB; paboTa C pe3epBHBIMU HACOCAMU U 0€3 HHUX;
® 110 THITy YIPaBJICHHUs (aBTOMaTHYECKOE, PyYHOE WIIN AUCIIETUEPCKOE);
® 110 TN MUTaromei cetu (ogHoda3zHas uiu TpexdaszHas);

® aBapHIfHBINA PeXUM paboThI:

e apapusi MPHUCYTCTBYeT (MO TOKa3aHWSM JAaTYMKOB), HO HACOCHAsl CTaHIIHS
MOJXKET MPOJIOJIKATh BHIMIOJHEHNE CBOMX (PYHKITUH B KAKOM-JINOO 00bEME;

® HEYCTPAHHMBIA OTKa3 BCEX MMEIOMIMXCS TMpeoOpa3oBareneld 4acToThl (pabora
HACOCHOM CTaHLIUU OIOKUpYyeTcs);

® apapus nuTapIIe cern (paboTa HACOCHOW CTaHIMHM OJOKUpyeTCs M0
YCTPaHEHUs aBapun).

® ype3BbIUANHBI PEKUM C OJOKMPOBKOM 00paboTku aBapuil. [lpennazHauen mis
Clly4aeB, KOrja MpOAODKEHUE BBIMOMHEHUS (QYHKIUM CTaHIMM BaKHEE 3aIUThI
000pyIOBaHUs OT BBIXOJIA U3 CTPOSL.
M3MeHeHne KpUTUYHBIX TapaMeTpPoB KOHPUTYpaluy OIOKUPYETCs, €Cliu paboTa CTaHIIUU

HE OCTaHOBJICHA.

bonee moapo6HO pexxuMbI pabOTHI OMMCaHBI B moapasnene 2.3.5.

1.4.3 Pabora u3znenus

[Tocne mogaun nuTaHus Ha YCTPOMCTBO Ha MHAMKATOPE MOSBISIETCS CTapTOBasi 3acTaBKa
Ha KOTOpPOW YyKa3aHbl HAMMEHOBAaHWE W3MACTHUS, Ha3BaHHWE (UPMBI-TIPOU3BOIUTEINS, Jara
MPOrpaMMHUpPOBAaHUS M HOMEp BepcuM mporpammsbl. [Ipm 3TOM yCTpONCTBO aHaIU3UpYeET
COCTOSIHHE THTAOMIEH CeTH (HampspKeHHWE W Mmopsimok (a3), JaTyuka JaBlICHUS, JaTYUKOB
HAcOCOB, COINPOTHBJIICHUE M3OJSAIUM JBUTATE]el HacOCOB, BXOAbI CUTHAJIM3ALUU BKJIIOYEHUS
pyuHoro pexxuma. Ecnu muramomas cetb B HOPME, TO YCTPOKMCTBO MepexoAuT K pabore B
YCTAaHOBJIICHHOM paHee pexume. YcraHoBka nepekimtoudarens "[IYCK-CTOII", B monoxkenue
"ITYCK" pa3pemiaeT aBTOMaTH4eCKyl0 paboTy u3aeius, J1u00, eciau BKIIOYEHO IHMCIIETYEPCKOe
yrpaBieHue uepe3 uHTEepdeiic RS-485, paspemaer QuCTaHIMOHHOE YIMpaBIEHHWE CTaHIUEH
(rakum oOpa3om, MectHas komaHma "CTOII" wumeer mnpuputeTr HaJ AUCTAHIIMOHHBIM
yIIpaBJICHUEM ).

[Tocne mycka mpu OTCYTCTBUM aBapuil CTaHIUS HAYMHAET pabOTarh MO OCHOBHOMY
anroput™my. Ecnu mpucyTcTByeT Kakas-au00 W3 aBapuii, TO B 3aBUCHMOCTH OT €€ TuIla
Omokupyetcst paboTa MO0 HEUCIIPABHOTO HAcOCa, JIMOO BCEH CTAHIUH.

OcHOBHOU (QYHKIIMEH W3IENHs SIBISICTCS aBTOMAaTHYECKOE IMOAJIEPKaHUE 3aJaHHOTO
JABJIICHUS HA BBIXOAE CTAHNUU. Py4HOH peXHUM YIpaBICHUS HAcOCaMU  SIBIISETCS
JIOTIOJIHUTENBHBIM U MOXKET HCIIOJIb30BaThCsl MPHU aBapuu KOHTpOJIJIepa YIpaBlIEHUS WM AJis
ONpOOBIBaHMS HACOCOB.

[Ipu aBTOMaTHuecKol paboTe CTAHIMH OO0 W3 HACOCOB MOXET OBITh TEPEBEICH B
PYYHOH pexuMm, Ui 4Yero HeoOXOAMMO YCTaHOBUTh nepekitouarens "ABT.-PYY."
COOTBETCTBYIOIIEro Hacoca B mnosiokeHue "PYU.". B pydyHOM peknme HacoChl yIpPaBISIOTCA
MOJTHOCTBIO B 00X01 KOHTposuiepa. Ompoc AaTYMKOB HAcOCa MPH STOM MPOOJIKACTCS U CHUTHAT
aBapuy Hacoca MOXKET OBITh UCTOIB30BAH B CXEME PYUYHOIO YIIPaBJICHHUS.

B aBroMarmueckoM pexuMe TOIJIEPKAHME JABJICHHUS OCYIIECTBISETCS IMyTeEM
pEryIupoBaHusl YUCIIAa BKIIOYEHHBIX HACOCOB, HEOOXOAMMOIO JUIs MOJAEpKaHHs 3aJaHHOTO
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nasneHus. TpeOyemass TOYHOCTb MOIJIEP)KaHUS HaBICHUS OOECIEYMBAETCS NPHUMEHEHHUEM B
KOHTYpE peryJupoBaHUs YaCTOTHOIO MpeoOpa3zoBarels, KOTOPbIA MO3BOJSAET IUIABHO U3MEHATh
YacTOTy HHUTAIOLIETO HANpPsDKEHHsSI OJHOTO M3 HAcOCOB. AJITOPUTM pabOThl CTaHLMHU MOCTPOCH
TakuM 00pa3oM, 4YTOObI TIPH 3aJaHHON TOYHOCTH TOJJEPKAHMUS JABJICHHS O00ECIeUnTh
MUHUMAJIbHOE KOJIMYECTBO MEPEKIIIOUYEHUI HACOCOB M CHU3HUTH BEPOSTHOCTb BO3HUKHOBEHUS
TUAPOYAAPOB.

[locne BxIrOUEHWS CTaHLIMM, €CIM JaBJI€HME MeHblle PBkiI (cMm. puc. 6), mepBbIM
BKJIIOYAETCSl OJUH U3 HAcOCOB, IOAKIIOYEHHBIX K YacTOTHBIM IpeoOpa3oBaTeisiM.
[IpeoOpazoBaTens MJIABHO YBEIUYMBACT YACTOTY BBIXOJHOTO HANpPSKEHHS 10 TeX IOp IMOKa
JIaBJICHHE Ha BBIXO/I€ CUCTEMBI He OyneT Oonblie uiu paBHO P Bkil. Ecnu naBneHue npojomkaer
0CTaBaThCsl MEHbIIIE PBKII, @ 4acTOTa BHIXOJHOTO HAIpsDKEHUs peodpazoBarens noctura S0,
TO OyZeT BKJIIOYEH M Pa30HaH JO HOMHHAJIBHOM YacTOTHI BTOPOM HACOC M IIUKJ PETYJINPOBAHUS
JIaBJICHUS MOBTOPUTCS. Ecnu naBieHne HaXoquTCs B IpoMexXyTke PBKI — PBBIKII, TO KOIMYECTBO
BKJIIOYCHHBIX HACOCOB HE MEHSETCS, TaBICHHUE PErYJINPYETCsl YaCTOTOM BBIXOJHOTO HAIPSKEHUS
OZIHOTO U3 mpeoOpa3oBaresneil YacToThl. [Ipu yBenWYeHUN NaBICHUS HA BBIXOJE CUCTEMBI BBIIIE
3Ha4eHUsA PBBIKI, M €cIM B IPOLECCE PEryJMpPOBAHHA 4YacTOTa BBIXOJHOTO HaNPSLKEHUS
npeoOpa3oBarens cHU3MWIAach A0 4acToTbl LSP, mpoun3oiiner oTkitOYeHHE OJHOTO M3 HACOCOB.
[Ipu pabore cTaHUM B INTATHOM DPEXHMME PETYIMPOBAHUS MEXAY JIIOOBIMU BKIIOUCHUAMU U
BBIKJIFOUEHUSIMH HACOCOB JIeNIaeTcs 3a7epkka Ha Bpems Tnepeki. s ynoOcTBa moib3oBaTens
3HA4YEHUs yCcTaBOK PBKII, PBBIKI 3a1ar0TCs yepes3 MOAYJIb Pa3sHOCTU MEXKIY dTUMHU YCTaBKAMH U
YCTaBKOM 3a/1aHHOrO aaBieHusd P_ycr.

PBkn=P_ycr — APBKI;

PBeikn = P_ycrt + APBBIKT
PBbIkn

P_yct ___i_ _____
PeBkn | _______ 1 _______

Pucynok 6

OdepenHOCTh BKIIOYCHHS] W BBIKIIOYCHHUS HACOCOB OIpENesieTcss BBIOPAHHBIM
aJIrOpUTMOM BBIPAaBHMBAaHMSI BBIPAOOTKM pecypca HacocoB. Ilpu BbIOOpe cliemyromiero
BKJIF0YA€MOT0 JTMOO OTKJIFOYAEMOTO HAcOCa MPUOPUTET MOXKET OBITh OTJAH JIM BPEMEHH IPOCTOS

(UEPEJIOBAHMUE), 60 Hapa6orke (BLIPABHUBAHUE).

1.4.3.1 Pabota c pe3epBHBIM HACOCOM

Pe3epBHBIM 00BSBISETCS HACOC, Y KOTOPOTO MO KaKMUM-TO MPUYMHAM HEOOXOAMMO
KOHOMHUTH pecypc. Pe3epBHble HAacoChl BBOAATCS B pPAa0OTy MNpH HAIWYMKU HEUCHPABHBIX
HAacoCOB, JI0 ATOTO pPe3EPBHBIE HACOCHI B MOJICPKAHNN JIaBJICHUs HE y4yacTBYHOT. [locie BBoaa B
paboTy pe3epBHBII HACOC MOJUMHSETCS TON-)KE JIOTUKE BHIOOPA, UTO U OCHOBHBIE HACOCHI.

1.4.3.2 HounHoit pexxum

JlaHHbBIN pexuM paboThl MpeIHAa3HA4YeH JJI1 U3MEHEHUS! YCTAaBKH JIaBJICHUS €KEeIHEBHO
Ha OIpeeNIeHHbIN neproa. /i ucronp30BaHus 3TOT0 pekruMa HE0OXOAMMO B MEHIO Ha IKpaHe
u3nenusl 3aaarth 3HadeHue ycraBku "Hounoit pexum:" - "Jla", mocie 4ero oxaxyTcs
JOCTYIIHBIMH YCTAaBKH: JABICHHE HOYHOIO pexuma - P Houb, Bpems Hayana - THOUb U BpeMs
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OKOHYaHUsI HOYHOTO pexuMa - TaeHb. HouHOM pekuM NeHCTBYET €KEAHEBHO CO BpeMEeHHU THOUb
110 BpeMeHH TaeHb.

1.4.3.3 JlexypHbIi peKUM B HACOC-KOKEH

KoHTposiep noaaep’uBaeT yrnpaBlIeHUE BCIIOMOTaTeIbHbIM MOAKAaYMBAIOIIMM HACOCOM
(«xokeem»). Ecnu ncronb3oBaHue KOKes pa3pelIeHO B HACTPOWKAX UM CTAaHOBHUTCS HACOC C
HauOOJBIIMM HOMEPOM U3 uMmeromuxcs. Hacoc-xokeil paboTaeT HCKIIOUYUTEIBHO B JICKYPHOM
peXuMe, B KOTOPBINA CTaHLUS MEPEXOAUT MPU OTCYTCTBUH pa3zdopa, Mpu TOM OCHOBHBIE HACOCHI
BhIKITIOUEHBI. OTcyTcTBHE pa3dopa ompenessieTcs 1Mo KpaTKOBPEMEHHOCTH paboThl OCHOBHOTO
Hacoca. BeIxoq u3 1eKypHOro pexuMa MPOUCXOIUT €CIIM B TEUEHHUH 33JJaHHOTO BPEMEHU HACOC-
KOKEH HEe MOXKET MOIHATH JIaBIEHUE CTAaHIMU 10 Topora PBki (cM. puc.6).

1.4.3.4 PyuHoii pexxum

JlaHHBIN peXuM TpeaHa3HaueH ISl TPOBEPKU HACOCOB MPHU OOCTY)KUBAHUU CTAHIUU.
On peanusyercst B mkady ynpasiaeHus B 00xon kontposuiepa, JJHK mumb nmomyyaer curnan o
MpPEKpaAlICHUN aBTOMATHYECKOTO YIPABIECHUS JaHHBIM HAacocoM. PydyHOU pexuMm sBisieTcs
HE3aBUCHMBIM JUII KaxJIOoro Hacoca. OH BKIIOYAEeTCS IEPEBOIOM  NEPEKIIOYATENS
coorBercTBytomiero Hacoca "ABT.-CTOII-PYY." B nonoxenus "PYU.". Ilpu nepexiroueHun
Hacoca B py4YHOH PEKUM BO3MOYKHBI JIBA BAPUAHTA PEAKIUU U3IEIHSL:

1) Hacoc, nepeBoanMBIN B pydHOU peXHUM, MOJKIIOYEH K YACTOTHOMY IpeoOpa3oBaTelio.
Tormga yacToTa BBIXOJHOIO HANPSDKEHWS IUIABHO CHrpkaerca 1o 200w, 3arem Hacoc
OTKITFOYAeTCs OT MPeo0pa30BaTelis U Jajiee UM MOXKHO YIPABISITh B PYYHOM PEKUME;

2) Hacoc, nmepeBoguMbIii B pydyHON pEXUM, TOAKIIOYEH K CETH. Toraa ero ynpabiieHHe
CTAHOBUTCA HEIOCTYNHBIM JJIi KOHTPOJJIEpAa U UM MOXKHO YIPaBJISITh KHOMKAMH Ha
maHenu mkada.

Cnengyer OTMETUTbH, YTO KOHTPOJUIEP B MOCJE MEpPEBOJla Hacoca B PYYHOU pPEXUM
poaoiKaeT 00paboTKy aBapuii JaHHOTO HACOCa M CUTHAN ¢ BhIxoaa «ABapus Hx» koHTposiepa
B cxeMe IKada MOXKeT OBITh UCTIOIB30BAH ISl OpraHU3allMu 3alUThHI IBUTATels U Hacoca..

1.4.3.5 ABapun

[Tpu pabGore cTaHIMK BO3MOXKHO TOSIBICHUE aBAPUIHBIX CUTyallMid. ABapuu AENATCS Ha
aBapUM KOHKPETHOI'O HAcOCa M aBapUH CTAHIINH.

ABapuu HacoOCOB INPHUBOIAT K OTKJIIOUEHUIO HEHUCIIPABHOIO HAcocCa, aBapUU CTaHIMH
IPUBOJAT K OTKJIIOUYEHHUIO cTaHUMU. OCOoObIM cilyyaeM aBapHM, SBJSIETCS aBapus 4YaCTOTHOTO
npeoOpa3oBaTes, B TOM CIydae CTaHLUs IPOJOKAET padoTy B PEIICHHOM peKuMeE.

K aBapum Hacoca OTHOCATCS CIENYIOIIME CIydau:

1) CpabareiBaHHE TEMJIOBOTO pelieé COOTBETCTBYIOLIEro Hacoca. [Ipu sTtom pabora

Hacoca OJIOKupyeTcs 0 YCTPaHEHHsI €r0 HEUCIPABHOCTH.

2) IleperpeB Hacoca mpu paboTe C dYacTOTHBIM mpeoOpasoBatesneM. [Ipu >TOM
IIPOMCXOIUT BBIBOJ COOOILIEHHS Ha HKPaH KOHTPOJIJIEpa O HEUCIPABHOCTH Hacoca,
3aTeM OH OTKJIIoYaeTcsi oT mpeodpaszoBaTens. Hacoc oObsBIsAETCS HEUCIIPABHBIM 10
cOpoca aBapuu. COpoc aBapuu MPOUCXOAUT IIPU BHIKIIOUYEHUH CTaHIMU WX MOCTE
Ha)XkKaTWsl KJIABUIIM KBUTHPOBAHMS Ha KJIABUAType KOHTPOJUIEpA, WIH YEPE3 MEHIO
"Copoc aBapwuit".

ABapuu CTaHLMU NPUBOJAT K OTKJIIOUEHHUIO BCEX HACOCOB, JAJIbHEHIIEE YIPABICHUE
VMU BO3MOKHO TOJIBKO B PYYHOM PEKHUME.

K aBapusiM cTaHLIMM OTHOCATCS CIEAYIOIINE CIyYaH.

1) Teur — oOHapykeHa yTe4Ka B BBIXOAHOW Maructpaid. Ecim Bce uMeromniuecs

HAcOChl B CUCTEME BKJIIOUEHBI (B PEXKUME C PE3EPBHBIM HACOCOM — 33 UCKIIIOUEHUEM
pE3EpBHOr0), a 3aJaHHOE [ABJIEHUE HE JOCTUTHYTO, TO uepe3 BpeMs Treus,
BKJIIOUUTCSl aBapuiiHas CUTHAIW3alus, a eme 4epe3 TTeub BBIKJI CTaHIMSA
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BBIKJTIOYHUTCS. Y CTaBKa KOJMYECTBA TOIBITOK 337aeT, CKOJILKO pa3 CTaHIHs OyaeT
MOBTOPSATH TMOMBITKU Pa3BUTh 33JaHHOE JIaBJICHUE 10 OKOHYATENbHOU OJIOKHPOBKHU.
[Ipn komMuyecTBE MOMBITOK PABHOM HYJIIO IMOBTOPHOTO BKIIOUEHHS HE OyIeT.
COpocuTh aBapui0 MOXKHO TEpe3alyCTHB CTAHIUI0O WIM HaXaB KJIABHIIY
KBUTHPOBAHU WIK Yepe3 MyHKT MeHIo "Copoc aBapuit".

2) HeucnpaBHocTh natuymka naBieHus 4-20 MA WM €ro COSAMHUTENBHBIX MPOBOJIOB.
Paznuyarorcs 3ambikanue (Tok Oombine 20 MA) u OOpbhIB (TOK MeHbIIe 2 MA)
naT4yrKa JaBieHus. B o6oux ciyuasx pabora cTaHIMM OJOKUPYETCs 10 YCTpaHEHUS
HEUCIIPABHOCTH.

3) IlpeBsimienue nopora aBapuitHoro nasieHus. CTaHIUS C 3a7epkkoil TaBap HayHET
BBIKJIIOUEHHE. ABapusi JEHCTByeT, Moka mpeBbilieH mopor. IlpegorBpainaer
BO3MOKHOCTh IOBPEXJCHHUS BBIXOJHOM MAarucTpajd B Cllydae HENpaBUIbHBIX
HAaCTPOEK CTaHIUHU.

4) HenmocrtaTouHnoe maBieHue Ha BXoje craHiud. CUTHAN MOCTYIAET OT peJie JaBJIEHUS BO
BXoJHOW Maructpanu. CraHums c 3aaepkkodl TcyX HauyHeT BbIKJIIOUeHHE. ABapus
JIEHCTBYET, NIOKAa aKTMBEH CUTHAJI, COOTBETCTBYIOUIUN HEJOCTATOYHOMY JABJIECHUIO, HA
BXO/JI€ U3/EINS.

5) TlapameTpbl mUTAIONIEH CETH BBIILIM 3a IOMYCTHMbIC mpenensl. KoHTpommpyercs
HaMpspKEHUE 10 KaXKI0W (a3e U MOoCIeI0BaTeNbHOCTh (a3. ABapus ICHUCTBYET, MOKa
IapaMeTpsbl CETU HE PUAYT B HOPMY.

[Ipu aBapum BKIIOUaeTCs aBapuiiHas curHanuzauus. [lns moGol w3 aBapuil — 3TO
unaukarop "ABAPUS CTAHIIMN" na mepenneit manenu mkada u pene "Apapus', a Takxke
cooOlieHne Ha SKpaHe COOTBETCTBYIOIIEE TUIYy BO3HHUKIIEH aBapuu. Jlis aBapuii HacocoB
JIOTIOJIHUTEILHO KO BCEMY BBIIIE TMEPEYUCICHHOMY, 3aropaerca wuHaukarop "ABAPUA
HACOCA" na manenmun mkada. Tawke uHpOpManus o0 aBapuMl 3alMChIBACTCS B MaMSITh
KOHTpoJuiepa. [IpocMoTp mocineqHux aBapuii OCYIIECTBISETCS B SKpaHE aBapuil yCTPOMCTBA.

1.4.4 MeHro uznenus

Orobpaxenue nadopmanuu Ha XKW oprann3oBaHo B BUIIE MEpPaApPXUUECKON CHUCTEMBI
meHt0. WHpopmanms, orobpaxaemas Ha XKW B kaxaplii MOMEHT BpPEMEHH, HA3bIBACTCS
«kpaHom». [Ipu sToM 6a30BBIM (OCHOBHBIM) Ha3bIBAETCS DKPaH, KOTOPHIH OTOOpakaeTcs Ha
KKW mpu orcyTcTBHM HaxkaTwii Ha KHONKU. [Ipu BKIIOUEHUM NHTAHUS H3/IEIHE HAYMHACT
oTo0pakaTh 6a30BbIN IKpaH cpa3y MOCIe CTAPTOBON 3aCTaBKH.

Ha 6a3oBoM 3kpaHe O0TOOpakaeTcsi COCTOSHHWE HACOCHOW CTaHIMM (CMOTPH PUCYHOK 7,
3Mech W Jaliee MOKa3aHbl MEHIO JJisi ciydass 4eThlpéXx HacocoB). CHHCOK MHKTOrpaMM,
oTroOpakaeMbIX Ha 6a30BOM dKpaHe NMpUBEACH B Tabmuie 3.
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[aBneHune Ha BbIxoge 3agaHHoe CocTosiHue WHaukaTop

cTaHumMm Aasnexvie Homep obmeHa nopTat
Hacoca

N . v . ./
2 5 l-EEEp \ l.ﬂ.:gml« WngukaTtop
JononnntensHoe = i

obmeHa nopta2
-l
MH(OpMaLMOHHOE norie ||l I I | :‘- 3 u'
'}

Hacoca E 1
ol
HononHutensHoe  _p uy ! 1 [l l:l
MH(OPMAaLIMOHHOE Mnorne ot
cTaHummn I_ _I E‘ﬁ _.i'

. i =
AKTHMEHBIR AEaRA: 3
/

Hacoca

Konnuectao HeucnpaBHoCTb Huskoe
aKTUBHbIX aBapui, wacoca o [1Bn COMpOTUBNEHNE
ecnv aBapust U30NSALMN

HeucnpaBHoCTb  Lacoca

TOmMbKO 0fHa — TO
Hacoca no AT

coobLLeHne 0 Hel

Pucynox 7 - ba3oBslii 3xpaH (1pu paboTe ¢ YeTHIPbMs HaCOCaMH)

B cimyuae BO3HUKHOBEHHUS Kakoil-mMOO aBapuiHON CHUTyallMd, COOOILEHHE O HeH
BBIBOZIATCSA B HIDKHEH 4dacTH 0a30BOr0O 3KpaHa, IPU TOM Ha NEpeAHEd NaHeIu KOHTpoJuiepa
32)KUTACTCsl KPACHBIM CBETOMMOM, CHTHAJIM3UPYIOIMIMHA O TOM, YTO TpeOyeTcsi BHUMaHHE
oneparopa. Oneparop 10JKEH MOATBEPAUTh 03HAKOMIICHHE C COOOIIEHNEM 00 aBapuyu HaXKaTueM
KHOIIKM KBUTHpOBaHMWs. Ecinu aBapuil HECKOJIBKO, TO HAa 3KpaH BBIBOAMTCS HMX KOJUYECTBO.
[lepeduennr oToOpakaeMbIX aBapUWHBIX CHUTyallMii TpuBeAeH B Tabmuie 6. s HEKOTOpBIX
aBapUITHBIX CUTyalluii BO3MOXKHO OTOOpaKeHHUE NPEAYIPEKICHHUH O pejaBapuitHOM COCTOSTHHH.
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Ta6muna 3. [Tukrorpammsl 6a30BOTO KpaHa

[Tukrorpamma

%

Omnucanue

PaGota HacocoB 3a0JIOKMpOBaHa BCIICACTBUE HEYCTPAHMMBIX OTKA30B.
Jlnst cHATUS OJIOKUPOBKH HEOOXOIMMO BBIKITFOUUTH U BKJIFOUUTH MTUTAHUE
uznenus. [lukrorpaMmma muraer.

ABapus nurtaromiei cetu. HanpspkeHue win mociieioBaTeNbHOCT (a3 He
COOTBETCTBYIOT ycTaBKaM. [IukTorpamma muraer.

CTaHL[I/lﬂ B JUCTAHLUIMOHHOM PEKUME YIIpaBJICHUA.

CraHuuss B  4yepe3BblyaiiHOM pexume pabotel.  OOpaboTka  aBapuii
3a010KkMpoBaHa, paboTta cTaHMKU OyJeT MPOAOIKEeHA 10 e TOJHOrO BbIXOJa M3
CTpOS.

BximroueHHEBIH HacoC U ero O60pOTBI B IIPpOLEHTAaX OT MaKCUMAJIbHbIX

Hacoc neucnpaseH.

Hacoc BBIKIJTIOUEH.

Hacoc B pyuHOM pekume ynpaBiaeHHMs.

Heobxoaumo oOcnysxuBanue Hacoca. CrieryeT mpoBecTH 00CTyKMBaHUE
U «COPOCHUTBY 3aIEPHKKY 00CITy KUBAHUS.

Hacoc Ha3HaueH pe3epBHBIM M OyJIET 3aIyIleH TOJBKO B Cilydae KpaitHei
HEOOXOIUMOCTH.

Hacoc Ha3HaueH peryiaupyemMbIM.

OcranpHast nHGOpMAIHS OTOOPa)KAaeTCs B BHJE TEKCTOBOro MeHIO. [lomHas cTpykTypa MEHIO
MpEACTaBICHa HA PUCYHKE 8.

[lepemerienne 1O MEHIO OCYIIECTBIISETCS C IOMOIIBIO KHOMOK. B obmem ciyuae
KHOIIKAMU «BBEPX» U «BHH3» OCYIIECTBISIETCS BHIOOpP MyHKTAa MEHIO WJIM 3HAUYEHHUS, KHOMKOMN
«BIIPABO» BXOJ B PEKUM PEIAKTUPOBAHUS U MOJATBEPKICHUE BHIOOPA, KHOMKON «BIIEBO» OTKA3
ot BbIOOpa. Ilpu BXoze B pexuM peJakTUPOBaHUSA, PEIAKTUPYyEMOE 3HaUYCHNE YCTaBKH HAUMHAET
muratb. Ilocne BBIGOpa HGOGXOI[I/IMOI‘O 3HAYCHUA YCTAaBKU BI:I60p MOATBCPIKAACTCA HAXKATHUCM
KHOIIKU «BITpaBo». OTKa3 oT BbIOOpaA (BO3BpallleHUE K HauaIbHOMY 3HAYEHHIO) OCYIIECTBIISETCS
Ha)KaTHEeM KHOIMKH «BIIeBO». CHUMBOI « > » O3HA4YaeT, 4YTO NMPU HAKATHH KHOIKHU «BIIPABOY
JIOCTYTICH 00Jiee HU3KHUI YPOBEHBb MEHIO (T.€. IIOJIMEHIO).



MpUBEICHO B TabnuIie 4.

ceTb: TpexdaszHas
Nocnep.pas: Aa
Kon-Bo Hacocos: 4
Hacocl >
Hacoc4 >
KOKen: ha

Ype3BblYANHLIA pexnM >
OBcnyxuBaHue >

Onucanue MyHKTOB MEHIO NMPOTOKOJIA aBapuil IPUBEACHO B TabuIIe 5.

SRR EEE Hacoc x FEEEE

Annapatypa: ypn
T™n: ATV312

* 0bcnyxmBaHue
B0 0BCNyX,u: 720
A0 obcnyx,nck: 65535

—3] C6bpoc Bcex HacTpoek>

KannbpoBka BXx040B >
06HoBNEHVE M0 >

**AATUMK AABEHUA

Ronyck da3,%: -20+15

Temnepatypa,C: 30
Nonpaeka,C: 0

** MUA-perynatop **
= 40.
8.
Ti= 24.

Kp=

JaTUnK AABNEHUS >
Cyxoil XO4: OCH. 34
P_cx,b6ap: 4.3
Tun AT: PTC
Tun JB: cco6
TepMmopaTUMK AHK >
Perynatop

YCTaBKU-AABNEHUA >

O6HapyxeHne Teun >=—

LSP, Tu: 10.
HSP, ru: 50.

coooo

NpobHble Nycku
CBA3L >

OoumncT. apapuu H1 >

O4ncT. aBapuu H4 >

AB. 4mA,b6ap: 0.0
AB.20mA, 6ap: 10.0
* TepMmoaaTynK JAHK *
>
—|:

#*YCTaBKN-AABeHNA**
APBKA,6ap: 0.
APBbIKN, Bap: 0.
P_aBap,bap: 6
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MeHio SIBIISIeTCSI TUHAMHUYECKH IepecTpanBaeMbIM. IIyHKTBI W BapuaHTBl BBIOODA,
KOTOpPBIE HE MOTYT OBITh UCIIOJIB30BaHbI MPHU TeKylux HacTporkax JIHK, OymyT aBTromaTndecku
CKPBITEL.

ba3oBbIil KpaH BXOAWUT B INIABHOE MEHIO, COCTOSINEE M3 MATH SKPAHOB, IUKIMYECKH
MEPEKIIIOYaeMbIX KHOIIKAMHU > «BIPABO» W/WIN < «BIIeBO». ONHMCAaHNE MyHKTOB IJIABHOTO MEHIO

MpoTokon aBapuii

AKTUBHbIE aBapum >
Bce coobuenns >
Aapun H1 >
ABapun H2 >
ABapun H3 >
Agapun H4 >
ABapun NCK >
ABapun cetn >

:H2 06pbiB 1B >
H2 un3onauna >

AW P

17:----

ObulecTaHUMOHHbe >

ABapuu u3 BbIGpaHHON
rpynnsl

Pucynok 8 - CTpykTypa MeHIO

H2 3ambikanve AT > [€» < go.wm.rr uu:mm:cc

Mnu

PaclwumpenHas

VHopMaLws o6 aBapum

— 04McT. aBapuu NCK > * obnapyxenne Teun *
Napons: e O4MCT. aBap. ceTn > TTeub,MUH : 2
Kongurypauns > 0uncT.obwecTany . ag.> TTeUb_BbIKN, MAH 1
HacTponku > 04MCT. BCe asapun > APTeub, bap: 0.1
0O4MCTKa NpoToKONa >
Bpems M pacnucaHue > »| “Bpems u pacnucanue* NpobHbie nycku: na
Hacocl > Bpems: YY:imm:CC Nepuoa,u: 96
Hacoc? > hata:  AA.MM.TT JANNTENBHOCTh, C: 2
Hacoc3 > HouHO# peikyi: Aa L | AvcT.ynpasnenne: HeT
Koken > TaeHb: Y4:imm | T T coml —-——-mn
Pex.BbIPaBH: BbiGop THOub: YY:imm Agpec: 1
nepuoa BbipasH: 12:00 Fhdkdk Hacoc x FEREE CKOPOCTh ! 115200
Paetie, bap: 1.5 HapaboTka,u: 0 PopmaT: 8E1
PHOub, 6ap: 1.4 >l nocne obcn.,u: 0 npotokon: RTU slave
nyckos: 1| |- com2 =-==--=
nocne obcn.: 1 CKOPOCTb: 115200
06Cnyx. BbINOMH . HX > ®opmaT: 8n2
Ccbpoc Hapab. Hx > npoTokon: RTU Master
Pe3epBHbIN : HeT TaiMayT,mMC: 150
* Xoken (Hacoc X) **
TAEK_BX, MUH 1
TAEX_BbIX , MMH 254
HapaboTka,y: 0
nocne obcn.,u: 0
NycKkoB: 1
nocne obcn.: 1
06CNYX. BHINOMH . HX >
L Cbpoc Hapab. Hx >
TOKM HAaCOCOB, A 2.5{1.56ap  Mycc 17:30: CocTosAHne Hacocos NuTanowas ceTb [laTuukn AaBnenus
A 8 c 1 2 3 3 ) B T ¥ A 220 B 12.8mA 2.56ap
:]Z- f 2‘} Zf npoTokon paboTsl [ m ‘ ‘ :]2' Eﬂn ;g:;m "g“ ;ggz g B 220 B )
H3 0 0 0 BTH H3: OTKN HOPM HOPM HOpM C 2208 Cyxoil xop!
He 0 0 0 AKTUBHbBIX 3BapUii:3 H4: OTKN HOPM HOPM HOPM D nopaaok gas! 7
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Tabmuia 4.1 'maBHOE MeHIO U3 AEINS

[TyHKT MeHIO Onucanue Vp.
JOCT.
P,Bap: 3allaHHOE [aBJICHME Ha BBIXOJE CTAHLMHU, Npu 3anpeuieHHoM | 0
HOYHOM pEeXUME
Pnens, Oap: 3ajaHHOE [aBJICHME Ha BBIXOJAE CTaHUUHM, Npu paspemeHun| 0
Puoun, 6ap: HOYHOI'O pexuMa 0
lepron sepasH:12: 00| [Teproa NPUHYAUTEIBHOTO YSPESIOBAHUS HACOCOB 0
Pex.prpaBH: BeOOP |BpiOop pexnma NEPEKIIOUEHHS ¢ HACOCA Ha HACOC: 0
YepenosaHue - qyepeioBaHne HacoCOB IIyTeM
NPEMMYIIECTBEHHOr0  BbIOOpa  HpUM  IyCKE  Hacoca ¢
MaKCUMaJIbHbIM BPEMEHEM IPOCTOS
BeIOOP - BbIPAaBHUBAHUE HapaboOTKH yTeM
MPEUMYIIECTBEHHOTO BHIOOpa MU MyCKe Hacoca ¢ MUHUMAaIbHOM
HapabOTKOM
Hacocl > BbI30B 0IMEHIO TapaMETPOB ONPEIEIEHHOTO Hacoca 0
Hacoc2 >
Hacoc3 >
Hacocd >
Bpemsa un BbI30B MOJMEHI0O YacoB peaJbHOTO BpeMEHM M HacTpoilku| 0
pacnucanne> HOYHOI'O peXuMa
OumcrTiKa MNPOTOKOJIa> BbI30B NOAMEHIO OUMCTKU IIPOTOKOJIA aBapuit 1
Hacrporknu > BbI30B NOAMEHIO HACTPOMKH IKCIUTYaTallMOHHBIX [TapaMeTPOB 1
Kondpurypaumsa> BrizoB MOIMEHIO 3aJIaHUs [apamMeTpoB, 3aJaBaeMbIX | 2
MIPOU3BOJUTENIEM HACOCHON CTaHIIUU
[laposb BBonx maposis s 1ocTyna K peAakTUPOBaHUIO I1apaMETPOB. 0
IIpenycMOTpeHO Tpu ypOBHS AOCTYIIA K TapaMeTpam U3AeIus:
0. «aKcmTyaTanusy - napojib He TpeOyercs
1. «HacTpoiika» - TpeOyeTcst BBO MapoJIst IEPBOTO YPOBHS
2. «IIPOM3BOAMUTENRY - TpeOyeTcsi BBOA MapoJisi BTOPOTO YPOBHS
Ta6muna 4.2 [Monmenro «Hacoc 1-4»
IIyHkT MeHIO Onucanue ¥p.
JIOCT.
HapaboTka,u: Cyeruynk HapaOOTKH JyIs Hacoca -
rnocjyie obci.,u: Hapa6oTtka ¢ MOMeHTa mociaeaHero o0cmyKiuBaHUs -
(cueTumK 3aep>KKH 00CITy)KUBaHU)
[lyckoB: CueTymK MycKOB Hacoca -
nocjse obci.,d: KonnuecTBo myckoB ¢ MOMEHTA MOCIEIHEro 00CTyKUBaHUS -
(cueT4MK 3aAepKKU OOCTYKUBAHUS)
OOcuryx. BEIOTNIH . H*> |COpoc cuetunka 3aaepkku oOciyxuBanus. [locine naxarusi| 0
KHOIIKH «BIIPAaBO» IMOCJEIyEeT 3arpoc moaTBepxkaeHus. s copo-
ca He0OXOIMMO ellle Pa3 HAXKaTh KHOMKY «BIPABOY.
Copoc Hapa®. H*> |COpoc cueTunka HapabOTKU Hacoca 1
Pe3epBHEI: HeT | HaznaueHune Hacoca pe3epBHBIM 1
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Taomuua 4.3 [Hoamenro «Kokeiin

ABAPUHBIX IIMKIIOB

[TyHKT MeHIO Onucanue Vp.
JOCT.
Toex BX,MMH: ITopor Bxonma B nexXypHbIM pexuM. EQuHCTBEHHBIH OCHOBHOW | 0
Hacoc JIOJDKEH NpopadoTaTh MEHbIIE JTOr0 BpPEMEHH U
BBIKJIIOUUTHCS.
Thoex BBIX, MMH: [Topor BeIXOma M3 nexypHoro pexuma. Hacoc-xokeit nomxen| 0
popaboTaTh ITO BpeMs U HE Pa3BUTh JaBieHHE PBKII.
HapaboTka,u: CueTunk HapabOTKHU AJIs HACOCa -
rnocjyie obcu.,u: Hapa6oTtka ¢ MOMeHTa MmocaeHeTo 00CTy)KUBaHUS -
(cueTurK 3aAepKKU 0OCTYKUBAHUS)
[IYCKOB : CdeTurK MyCKOB Hacoca -
nocjse obci.,d: KonngecTBo MycKoB ¢ MOMEHTA MOCIETHETO 00CTYKUBAHUS -
(cueT4HK 3aAepKKU 0OCTYKUBAHUS)
OOcuryx. BeIOTNH . H*> |COpoc cuerunka 3aaepkku oOciyxuBanus. [locie nHaxarusi| 0
KHOIIKH «BIIPAaBO» IMOCJEIyET 3arpoc moaATBepxkaeHus. s copo-
ca He0OXOIMMO ellle Pa3 HaXKaTh KHOMKY «BIPABOY.
Copoc Hapa®. H*> |COpoc cyeTunka HapabOTKU Hacoca 1
Tabnuna 4.4 [lonmenro «Bpemst 1 panucaHuey
ITyHKT MEHIO Onucanue ¥p.
JIOCT.
Bpemsa:U4:mm: CC Tekyiiee Bpems 110 yacaM KOHTpoOJLIepa 1
HaTa: OO.MM.IT'T Tekymas nara no yacam KOHTPOJUIEpa 1
HouHout pexwmm: [Jla |PaspemieHue aBTOMAaTHYECKOW CMEHbI 3alaHMs JaBieHus B| |
TEYEHUH CYTOK
Tneub: Y9:mMMm Bpemst mepekiroyeHns Ha Prens 1
Troub: HH:mM Bpems nepexirouenus Ha Puous 1
Ta6nuna 4.5 Tlogmenro «OQ4rcTKa MPOTOKOJIAY
[TyHKT MeHIO Onucanue Vp.
JOCT.
OumcT. aBapum Hl >/Crupanume w3 NpPOTOKONA aBapuil 3amuced, OTHOCAMMXCS K| 1
Hacocy 1
OumcT. aBapuy H2 >/ CrupaHue W3 TNPOTOKONA aBapuil 3amuceil, oTHocsmuxcs k| 1
Hacocy 2
OumcT. aBapmm H3 > CrupaHue Hu3 MNPOTOKOJA aBapHil 3ammced, OTHOCAMmMXCS K| |1
Hacocy 3
Oumct. aBapmu H4 > CrupaHue H3 MNPOTOKOJA aBapHil 3ammced, OTHOcAmmMXcs K| |1
Hacocy 4
Oumct.aBapum I[ICK > CrtupaHue u3 MNPOTOKOJA aBapHil 3ammcedl, OTHOCAIIMXCS K
ITyCKOBOM ammaparype HacoCcoB
OumcT.aBap. ceTu >CrhupaHue U3 NPOTOKOJA aBapuil 3amuced, OTHOCIIIMXCA K
MUATAIOIIEH CETU
OuymcT.obecTaHL.ae> CrupaHue U3 NPOTOKONA aBapuil 3amuced, OTHOcAmMXCS K| 1
paboTe HACOCHOM CTaHIIMH B LIEJIOM
OumcT. BCe aBapmy> CrupaHue BCEX 3aluceidl B INPOTOKOJE, OOHyJeHHE cueTuuka| 1
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Tabnuua 4.6 Ilogmento «HacTpoiikm»

[TyHKT MeHIO Onucanue Vp.
JOCT.
Jom.das, 5:-20+15 |Bpibop auama3oHa JomycKa Ha HampsbkeHue (a3 nuraromeit cetn| 1
B KOTOPOM pa3zpelrnaercs pabota HacocoB. BapuaHThI BeIOOpa:
- muHyc 15 +10 %;
- wmunyc 20 +15 %;
- munyc 25 +20 %;
- wmunyc 30 +25 %;
HaTumk znaesieHus > |[logMmeHro 3aJaHus TapaMETPOB JIaTYMKa JaBJICHUS 1
Cyxoit xon: ocu.[ll |Beibop cmocoba oOHapyxkeHuss cyxoro xona (orcyrcTBus| |
HUJIKOCTU Ha Bcace CTAHINM):
ocH .l — 110 HIOKa3aHHUIM OCHOBHOI'O IaTUHKa JABJICHUA
IMCKpP . 1]l — [0 CUTHAILy OT OTJEIBHOIO PEJIE NABJICHUS
P_cx,Gap: 4.3 [Topor ompeneneHusi Cyxoro xoja IO OCHOBHOMY JHaTuuky| 1
nasaeHus, 0 — 200 Gap
Tun IT: PTC Br16op Tumna gaTyukoB TemMmepaTyphl B Hacocax: 1
Her, H3 xoHuT., PTC
Tun JIIB: CCO6 Br160p THITa JaTYNKOB BIAKHOCTH B HACOCAX: 1
HeTr, HP xouT., CCO06
TepmomaTumk IHK > |TlonMeHIO MOACTPOMKU M KOHTPOJIb COCTOSIHUSI TepMOJaTdMka,| |
10 KOTOpPOMY 0OHapy>KUBAETCsl IIeperpeB KOHTpoJIepa
PerynaTop > ITonMEHI0 HACTPOMKU PEryIIsATOpa JaBICHUS 1
YCTaBKMU-HaBJIEHNA> | [')pynna yCTaBOK AABJICHUS 1
ObGnapyxeHue Teur> |HacTpolka mapaMeTpoB allTOPUTMA OOHAPYKEHUS TeUU 1
CBA3b > [ToqMeHI0 HACTPOWKU CBSI3M Yepe3 NOCJIEI0BATEIbHbIE TOPTHI. 1
Tabnuna 4.6.1 [Mogmenro «JlaTyuk qaBacHUsD)
[TyHKT MeHIO Onucanue Vp.
JOCT.
IB.4mA, ©Oap: [IIkana naTymka JaBICHHUS. 1
JlaBiieHue, COOTBETCTBYIOLIEE TOKY 4 MA
IB.20mA, bap: [IIkana naTyuka JaBICHHUS. 1
JlaBnenue, cooTBeTCTBYIONIEE TOKY 20 MA
Tabmuma 4.6.2 [Moamento «I1W [I-perymnstopy
IIyHkT MeHIO Onucanue ¥p.
JIOCT.
Kp= 3HayeHHe IPONOPLUUOHATBHOTO KO3 dUIeHTa 1
Td= 3Hauenne nuddepeHmanbHOro Ko3ghuireHTa 1
Ti= 3Ha4yeHre UHTErPAIbHOTO KO PHUIIMEHTa 1
LSP, Tii: MuHuMalbHas BEIXOJHASI 4ACTOTa IPeoOpazoBaTeield 4acTOThI 1
HSP, I'u: MaxkcrMaibHasi BBIXOJHAS 4aCcTOTa MPeo0pa3oBaTeiei YaCcTOThI 1
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Taoimna 4.6.3 [onMeHro «YCTaBKU-JABICHUAD)

[TyHKT MeHIO Onucanue Vp.
JIOCT.
APEKJI, 6ap: Pa3zHocTh MeX Ay yCTaBKOW J1aBJICHUS U MIOPOTOM BKIIFOUEHUS 1
HAacoCOB
APBLIKII, 6ap: Pa3zHocTh Mexay MOpOrom BBIKIIIOUEHHUSI HACOCOB M YCTaBKOM 1
JIABJIICHUS
PaBap, 6Oap: [Topor aBapuitHOr0 AaBiIeHUS (MaKCUMAaIbHOE AABICHUE KOTOpPOE | |
MOYET BBIJIEpKaTh MarucTpab)
Tabnuna 4.6.4 Ilogmento «OOHApYKECHUE TEUN»
ITyHKT MEHIO Onucanue ¥p.
JIOCT.
TTeub Bpewmsi, uepe3 KoTopoe BbIIaeTCsl CUTHATU3AIMS 00 yTeUKe 1
TTeub BBIKJI BpeM}I IIOCJIC BbIIA4YMW CHUI'HAJIA 06 YTCUKEC, YCpC3 KOTOPOC 1
~ CTAHLIM BBIKIIFOYAETCS
APreun, 6ap MuHMMaIbHO JOMYCTUMOE JABJIEHUE HA BXOJE CTAaHLIUHU 1
Tabmuna 4.6.6 ITogmenro «CBsA3b»
ITyHKT MEHIO Onucanue ¥p.
ITOCT,
IuctT.ynpaeaeHue : HeT | Pa3perienne fuCTaHIIMOHHTOTO YIIPABICHNSI HACOCAMU TIO 1
uHTepdeiicy
——————— Coml------- |I'pyna Hactpoek untepdeirica Coml -
Anpec: 1 Br16op agpeca ycrpoiicTBa B penenax 1-247 1
Anpec HacTpauBaeTCsl TOJBKO Mpu paboTe B PEXHME BEIOMOTO
ycTpoiictsa (Slave)
CxopocTb: 19200 Br16op ckopoctr oOMeHa u3 ctanmapTHoro psma ot 600 go 115200| 1
KO/cC
- oopmar: SEL Bri6op popmata noceuiku. Bapuante! Beibopa B peskume RTU: 1
- 8n2 — 8 OuT JaHHKIX, 63 MPOBEPKHU YETHOCTH, 2 CTOIIOBBIX OUTA;
- 8nl.5 — 8 OuT maHHBIX, 0€3 MPOBEPKH YETHOCTH, 2 CTOIOBBIX OHTa
MpH riepeaaye, 1 mpu npueme;
- 8E1 — 8 OuT naHHbBIX, IPOBEpKA YETHOCTH, | CTONIOBEII OUT;
- 80l — 8 OuT HaHHBIX, MPOBEPKA HEYETHOCTH, | CTOIOBEIH OHT.
Bapuants! Beibopa B peskume ASCIL:
= 7Tn2 — 7 OUT AaHHbIX, 0€3 MPOBEPKH YETHOCTH, 2 CTOMOBBIX OUTA;
= 7Tnl.5 — 7 6uT naHHBIX, 0€3 MPOBEPKH YSTHOCTHU, 2 CTOMOBBIX OHTA
npu nepegaye, 1 npu npueme;
= 7E1 — 7 OWT NaHHBIX, TPOBEPKA YETHOCTH, |1 CTOTMOBBIN OUT;
- 70l — 7 OUT IaHHBIX, IPOBEPKA HEYETHOCTH, | CTOMOBBIN OHT.
[To ymonganuto ycranoBieH popmar 8EI.
[lpoToxosi: RTU Slave |IlIporokon oOMeHa: 1
Modbus RTU Slave,
Modbus ASCII Slave
——————— Com2------- |I'pyna Hactpoek unrepgetica Com?2 -
Hacrpoiiku Com?2 ananormaasl Com1, 3a HCKITIOUEHUEM TOTO, UTO 1
POTOKOJI 0OMeHa dukcupoBaHHbiid - Modbus RTU Master
TaMayT, MC : 150 |Bpems oxumaHus OTBETa OT ONPANTHBACMOT0 YCTPOHCTBA, 1
ot 1 1o 65535 mc
[TonelToK : 3 |KonnyecTBo MOMBITOK 0OMEHA JAHHBIMM C YCTPOHCTBOM, OT 1 10 10 1
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Tabnuna 4.7 Iogmenro «Kondurypanus»

pOTrpaMMHOT0 obOecrieueHus. 3arpy3Ka IporpaMMHOTO

obecneuenus BoinoHseTcs yepe3 nopT Coml JIHK-4]1

[TyHKT MeHIO Onucanue Vp.
JOCT.

Cerb: TpexdasHasa 3ajaHue THMA MATAIOIICH ceT: omHoda3Has WK Tpexdasnas. | 2
IIpu BBIOOpPEe oOaHO(DA3HOW CETH KOHTPOJIb HANPSHKEHUS
MATAIOIICH CETH MPOM3BOJUTCS TOJIBKO MO ¢aze A, mpoBepka
MOCIIEAOBATEIHHOCTH (ha3 OTKIIFOYACTCSI.

[locnen.dasz: Ia IIpu BBIOOpe Tpex(da3sHOW ceTH MOXHO BKIIOUUTH WIIU
BBIKJIIOUUTD MIPOBEPKY MOCJIeI0BATETLHOCTH dba3
KOHTPOJJIEPOM

Komn-BO Hacocos: 4 3amaHne KOJIMYecTBa HACOCOB B COCTaBE HACOCHOM CTaHIMH,| 2
or 1 no 4.

Hacocl > Bb3oB  moameHI0O  HacTpOWKM  cmocoba  ympaBieHus| 2

Hacoc2 > OIPE/ICIICHHBIM HACOCOM

Hacoc3 >

Hacoc4d >

KOKEN : Ha ITocaenHuii HacocC IBIACTCS HACOCOM-KOKEEM 2

UpesBelYarHb pPexyM > PaspenreHne UCIOIb30BaHUs YPE3BBIYAMHOTO PeKUMA 2
U HecOpachlBaeMblil CUETUMK BPEMEHHU pabOTHl B 3TOM pPEKUME

ObcrnyxmuBaHue > Hactpoiika TepHOIUYHOCTH TEXHUYECKOTO OOCITyKUBaHUS 2
HACOCOB B Yacax HapabOTKU U MyCKax

COpoc Bcex HacTpoek> COpoc HACTPOCK KOHTPOJIJIepa K HCXOAHOMY COCTOSIHUIO 2

Kanmmubporka BXONOB > |KammOpoBKa BXOJOB IS MOJIKIIOUYCHUS TEPMOIATUUKOB. 2

BBITIOJIHAETCSA TOJIBKO NPEAIIPUATUEM -
N3IOTOBUTEJEM KOHTPOJIJIEPA!
ObunoryieHne IO > [epexmoyeHrne KOHTpOIUIEpa B peXXUM OOHOBIICHHS 2

BHUMAHMUE!

OTKJ/IIOYEHHBIX UCITOJIHUTEJBHBIX MEXAHU3MAX!
Pexomenayercss Ha BpeMsi HACTPOUMKH OTKJIKYUTH Pa3beMbl ¢ HENSIMUA HACOCOB OT
KOHTPOJLJIepa, J1u00 00eCTOYUTH yNpaBjsieMble KOHTPOJLJIEPOM HeNu KAKUM-JIH00 APyrum

CIIOCOOO0OM.

Tabmuna 4.6.1 [oagmento «Kondurypanus->Hacoc X»

N3MEHEHUE KOHO®UI'YPAIIUMU ITPOU3BOAUTH IIPU

[Tonnepxusaeme YPII:
Altivar212, Altivar310, Altivar312, Altivar320, Altivar61,
Altivar610, Altivar71, Instart FCI, Ekf Vector Basic,
Delta CP2000.
[Tonnepxusaeme YIIII:
Altistart22, Altistart48, Emotron MSF, Instart SSI,
Huckp. - mo6onr YIIII ¢ ympaBiaeHHEM JIUCKPETHBIM

CHUI'HAaJIOM

IIyHKT MeHIO Onwucanue ¥p.
J0CT.
AnnapaTypa: U4PII 3aiaHue THUIA [TyCKOBOW anmnaparypbl Hacoca: 2
YPII, VIIII
TUIT: 3amaHue cepuu HCIOb3yeMOro 000pyI0BaHUS. 2

28




I'CIIK.468263.123.1 PO

Tabnuua 5 Mento «IIpotokon aBapuii»

IIyHKT MEHIO Onwucanue
AKTMBHEIE aBapmum > Bri0opka u3 npoTokosia TONBKO AEHCTBYIOLIMX celuac aBapuit
Bce cooluwenmsa > IIpocMoOTp Beex 3amucel MPOTOKOJIA aBapHid
ABapum H1 > Bri6opka u3 nporokosna aBapuii Hacoca 1
ABapum HZ > Bri6opka u3 mpoTokosia aBapuii Hacoca 2
ABapum H3 > Bri6opka u3 nporokosna aBapuii Hacoca 3
Apapun H4 > Bribopka u3 npoTokosia aBapuii Hacoca 4
ABapum IICK > Bri6opka u3 mpoTokosa aBapuil MyCKOBOM anmaparypbl
Apapum cetm > Bei6opka 13 npoTokosa apapuil MUTAIOIIEH cetn
OBmecTaHUMOHHEIE > | BpIOOpKa U3 MPOTOKOJIA aBAPUM, OTHOCAIINXCS K CTAHLIMU B LIEJIOM

[Toutn Bce aBapuu TOCIE BBIKIIOUEHUS W TOCIEAYIONIETO BKIIOYCHHS MHUTAHHS HE
cOpachIBalOTCs, @ BOCCTAHABIMBAIOTCS B TO COCTOSIHHE, KOTOpPO€ OBUIO 10 BBIKIIOYCHUS
JHK-4J1. D10 HeoOXoauMo MJii TOTO, YTOOBI TpPH BKIIOYCHUU MHUTAHUS HE MPOMCXOIUIIO
JOITOJIHCHU A HpOTOKOJIa aBapHﬁ HOBBIMH 3aIlNCsIMU 06 aBapI/IHX, KOTOpBIe BO3HUKIIN paHLme nu
He ObUIM YyCTpaHEHbl K MOMEHTY HOBOTO BKJIIOueHMs. He BoccTaHaBimuBaeTcs aBapus
«OJIOKHPOBKA HACOCOBY.
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Tabnuma 6 [lepeueHp aBapuHBIX COOOIIEHUH M YCIOBUN UX cOpoca.

ABapus

Yci10BUEe BOBHUKHOBEHHS

YcaoBue yerpaneHust

PaboTa HacocoB 3a010KHpoOBaHa

He BoccTanoBHMast 6€3 BBIKITIOUEHUS
MUTaHHUS aBaPHsl Iy CKOBON
anmapaTypsl, IPUBOIAIIAS K
HEBO3MOYKHOCTH 00ECTIEUUTh 3aJaHHOE
JIABJICHHE Ha BBIXOJIE€ CTAHIIMU

Brikirouenmne nutaHus

Ommubka KoHPHUTYpaITiu

3amaHHas B HACTPOMKAX KOMOWHAIIHS
MyCKOBOM anmapaTypbl HACOCOB HE
noaaepxxuaerca. Hanpumep, B
COCTaBE CTaHIMU HET HU oHOro YPII

Br160op kKoppeKkTHOM
KOH(HUTypauuu

ABapusi ceTu - HalpsHKEHUE

Brixon HampsHKEHMS CETH 3a 3aaHHBIC
B HACTPOMKAX JOMYCTUMBIE MPEIEIIbI

Bo3Bpar HanpspkeHus B
HOPMY

ABapus ceTu -
MOCJICTIOBATEIILHOCTE (a3

HapymeHI/Ie noCJICA0BATCIIBHOCTHU (1)3.3

BosBpar nocieoBarenbHOCTH
¢$ha3 B HOpMY

Teun

O0Hapy»XeHa yTeuka B BRIXOTHOM
MarucTpaiu

ABapwuiiHoe aBiIeHNE

[IpeBsiien nopor aBapuitHOTO
JIaBJIECHUS

Her JaBJICHUS Ha BCACC

Masoe naBineHre Ha BXOJIE CTaHIIUY.
JlaTumk cyXoro XoJia HaXOJIHUTCS B
cpabotasmieM coctosiHuu 6osee 1 ¢

Bosspar Oonee 1 ¢ curnana
pelie TaBJIeHNs B HOPMY

OOpBIB 1aT4. JaBII.

Tox aHazoroBoro Bxoga MeHbIlIe 2 MA

Tox aHaJIOroBOro BXO/a
Oombire 2,3 MA

K3 garu.masi.

Tok aHanoroBoro Bxoja Ooblie
22,2 MA

Toxk aHAIOroBOroO BXOAa
Menbire 21,9 MA

Ileperpes IITAY

Ileperpes koHTposuiepa. Temneparypa
BHYTpHU Kopmyca 6oibiie 60 °C)

CHIWKEHHE TEMIIEPATyPHI B
mkady aBTOMAaTUKH 710
JIOMYCTHUMOM.

Hacoc N - 3anepkka
00CITy)KUBaHUS

C MoMmeHTa TTocaeAHE OTMETKH 00
0o0cy’)KMBaHUHM HacoC HapaboTar Ha
50 yacoB OOJNbIIIE 33JAHHOTO
MHTEpBajia 00CIyKUBAaHUS JTHOO
MIPEBBIIICHO 3aaHHOE JTOTYCTUMOE
YHUCJIO ITyCKOB

BrimoaHuth O6CJ'Iy)KI/IBaHI/I€ u
OTMETUTH €0 BBIIIOJTHCHUC B
MCHIO

Hacoc N - et ymp. YPII

Her cBs3u o Modbus ¢

Boccranosienue cBs3u ¢

npeoOpa3zoBaTelis YaCTOThI WU YPIT wnum YIIII
YCTpOMCTBA TUIABHOTO ITyCKa HAacoca.
Hacoc N - otka3 UPII Orxka3 npeoOpa3zoBarens yacToTel wind | Bo3spar UPII wim YIIII B

YCTPOHCTBA MIIABHOTO ITyCcKa Hacoca

COCTOSTHHE TOTOBHOCTH K
mycKy. JI1s HEKOTOPBIX BHIIOB
aBapuit orepaluy 1mo copocy
aBapUH BBITIOJTHSIIOTCS

KOHTPOJUIEPOM
aBTOMATUYECKHU.
Hacoc N - kordur. YPII Ommbka KoHpUrypauu Pazpemienne B UPII wiu
npeoOpaszoBatest 4aCTOThl WK VTIIT ynpasnenus no Modbus

YCTpPOWCTBA IJTABHOTO ITyCKa HAcoca,
ynpasieHre no Modbus He
pa3pereHo.

Hacoc N - neperpes

CormnpoTuBiieHAE JaTIAKa
TeMIepaTypbsl 0OMOTOK OOJbLIe
2,2 kxOm

ITepexon natunka
TEMIIEPaTypbl OOMOTOK B
COCTOSIHUE COTPOTUBIICHUS
menee 2,2 kOMm
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[IpopomkeHue TadauIbI 6

Hacoc N - 3ambikanue JIT CormpoTuBIieHHE JaTINKa ITepexon naTunka
TeMITepaTypbl 0OMOTOK MEHBIIIC TeMIIepaTypbl 0OMOTOK B
120 Om COCTOSIHME CONPOTUBIIEHUSA
0oxee 120 Om
Hacoc N - o6psiB AT CormpoTuBIieHNE AaTINKA [Tepexon matumka
TeMITepaTypbl 0OMOTOK OOJIBIIIE TeMIiepaTypbl 0OMOTOK B
23,5 kOm COCTOSIHME CONPOTUBIIEHHSA
menee 20 kOm
Hacoc N - Bonia CormpoTtuBiieHre AaTdrKa monaganus |[lepexom maTdamka moragaHus
Bo/bI MeHbIe 50 KOM BOJIBI B COCTOSIHUE
COTIPOTHUBIICHHUS OoJiee
60 kxOm
Hacoc N - o6psiB /1B Comnpotunenue gatuvka nonaganus |Ilepexon naTuuka nornagaHus
BobI Oosbiie 100 kOm BOJIBI B COCTOSIHUE
COTIPOTHUBJICHUS MEHEE
90 kOm
Hacoc N - comp. m3onsimu ConpotuBnenue u3oisauu 00MOToK | CONMPOTHBIICHUE W3OJISIUH
menbIne 900 kOm o0MoToKk 60ibmie 1300 kOm
Hacoc N - aBapus nqsurartens 3amBIKaHUE BXOJa BHEITHEH aBapun | Pa3MbIkaHue 1Memu BXoaa
(PYY) Ha o0mmmii mpoBOT BHenmHew aBapuu (PYU)

1.4.5 TlocnenoBarenbHbIi HHTEpdElic. Pexum BegomMoro ycTpoiicTsa.

Untepdeiicet RS-485 Nel xontpomnepa JHK-4J pabGoraer B pexume BEIOMOTO
YCTPOMCTBA B PEKUME BEJOMOTO YCTPOMCTBA U MO3BOJISIET:
— CUHUTHIBATh HH(OPMALIHUIO O COCTOSIHUM HACOCHOM CTaHIIMH;
— CUUTHIBATh U U3MEHATH HACTPONKH KOHTPOJLIEPA;
— CYMTHIBATh MOJPOOHBIN TPOTOKOJ aBapHiA,
— CUUTHIBAThH W 3aIHUCHIBATH JAHHBIC B IPYTHX YCTPONCTBAX, BXOISAIINX B COCTAB HACOCHOM
cranuuu npu ucnoias3oBanuu JJHK B kauecTBe mnuito3a.
Jlis 3TOrOo MOXET HCIOJIb30BaThCsA TOCTaBisieMass C KOHTPOJUJIEPOM IporpaMma
«EAT Konconby, 1160 mo0bie Ipyrue COBMECTUMBbIE TPOrPaMMHBIE U allapaTHbIe CPEACTBA.
O6men manabpiMu ¢ KoHTpoiuiepa JIHK-4J1 mpousBomutcst mo mpotokory Modbus-RTU
6o  Modbus-ASCII.  TlogmepkuBaroTcst — IIMpOKOBEIIaTenbHble  3ampochl.  CHucok
MOJJAEPKUBAEMBIX YCTPOHCTBOM (DYHKIIMU MPOTOKOJIA MpHUBEIEH B Tadnuie 7.

Tabmuma 7 — INomgnepxkuBaeMble GyHKIHMH mpoTokosia Modbus.

OyHKIUA HaumenoBanue Onucanue
03 Read Holding UreHne TEKyIero 3HaYeHWs OJIHOTO WM HECKOIbKHUX
Registers PETUCTPOB XpaHEHUS
04 Read Input Registers | UTenne Tekymero 3HAuY€HUS OJHOTO WM HECKOJIbKHX

BxoaHbIX peructpoB. B JIHK-4]] dbynkumst 4 mOJHOCTHIO
nyomupyer (GyHKIUIO 3 B IEMsIX oOecreueHus OOJbIIei
coBMecTUMOCTH ¢ Beaymumu (Master) ycTpoiicTBamMu
Pa3TUYHBIX TPOU3BOIUTEICH.

06 Write Single Register | 3anmuch HOBOTO 3HaUEHUS B PETUCTP XpaHEHUS

16 Write Multiple 3anuch B HECKOJBKHUX IIOCJIEOBATEIbHBIX PErMCTPOB
Registers XpaHeHUs

23 Read/Write Multiple |3anuch HECKOJIBKUX PETUCTPOB U YTEHHUE HECKOJIBKHUX
Registers PETHCTPOB OJHUM 3aIIPOCOM
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Crnucok JaHHbIX, TOCTYMHBIX 10 ipoTokony Modbus, npusenex B Tabnunax 8-17:

Ta0numa 8§ — CUCTEeMHBIC PETHUCTPBL.

000 — HOpM™Ma;
Oyy — o0I1ecTaHIIMOHHBIE aBAPUU;
01 — BKJIIOYEH YPE3BBIYANHBIN PEXKUM;
02 — Gs10KupOBKa pabOTHI HACOCOB;
03 — 0oOpbIB maTUYMKa JaBICHUS;
04 — 3aMbIKaHME JaTYMKA JTaBJICHUA |
05 — Bcac;
06 — nepeHanpsiKeHue WM HeIOHANPSKEHUE;
07 — Hapy1mIeHHe mocaea0BaTeIbHOCTH (ha3;
08 — aBapuiiHOE JaBJICHUE;
09 — neperpeB KOHTPOJLIEPA;
10 — teun;
lyy — aBapuu Hacoca 1;
2yy — aBapuu Hacoca 2;
3yy — aBapuu Hacoca 3;
4yy — aBapuu Hacoca 4;
00 — moTeps CBsI3U C MYyCKOBOM anmaparypou;
01 — HencnpaBHOCTH MyCKOBOM aIaparypsl;
02 — myckoBas amnmaparypa He Mo/Jl yIpaBJI€HHEM KOHTPOJIIEPa;
03 — nmeperpeB Hacoca;
04 — BoAa;
05 — aBapus nBurarens (BHELIHsA aBapusl);
06 — HU3KOE COMPOTUBIICHUE U3OJISALINH;
07 — 3ambikanue JIT;
08 — 0o6psIB [IT;
09 — o0psIB JIBT;

10 — 3aepxKka 00CITyKUBaHWSI;

Anpec Hasnauenue Hoctyn
1 |Bepcus JHK (41 - JHK-4]1) YTECHHUE
2 |Bepcus 110 JIHK (mpumep: v0.02 o603HavaeTcst Kak 2) YTEHUE
3 |Kog moctyna i 3alIMcH HaCTPOEK YTEeHHUE/3anCh
4 | Texymee Bpemsi, OaiTer 0 u 1** YTCHHE/3aIUCh*
5 | Tekymee Bpems, 6aiTer 2 u 3** YTEHHUE/3amuCh ™
6 |Texymee Bpems: OaiiT 1 — neHp mMecsia, 6aiT 0 — ceKyHIbI YTCHHE/3aMHCh
KOJMPOBaHHUE IBOMYHO-/IECATUYHOE,
ourt 7 Gaiita 1 momKkeH OBbITh YCTAHOBJIEH B JIOT.| IIpU 3amucH
7 | Texymee Bpems: 6aitT 1 — mecsir, 6ait 0 — rox YTEeHHE/3anCh
KOAMPOBAHUE IBOUIHO-IECATUIHOE,
O6uT 7 Galita 1 mOoJDKEH OBITH YCTAHOBJICH B JIOT. | TIPH 3amucu
8 | Texymee Bpems: 6aiiT 1 — gackl, 6aliT 0 — MUHYTHI YTeHHE/3aTHCh
KOJMPOBaHHUE IBOMYHO-/IECATUIHOE,
6urt 7 Gaiita 1 momKeH OBbITh YCTAHOBJIEH B JIOT.| IpU 3amUCcH
9 |Kona Tekyuiel aBapuu: YTEHUE

* JInst pa3peeHust 3arucy HeoOXOAMMO MPEIBAPUTENBHO 3aMCaTh KOJ IOCTYTa B PErHCTp 3
**Bpems B popmare UNIX Time.
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Tabnuma 9 — Peructpsl COCTOSTHUSL.

Anpec Hasznauenue Hoctyn

10 | bioKHpOBKa HACOCOB: YTCHHE

0 —mer, 1 — ecThb
11 |[Pabora HacocoB: YTECHUE

out 0 - Hacoc 1, 6ut 1 - Hacoc 2, u T. A.; 0 - HACOC BBIKJIIOYCH, 1 - HACOC BKIIOUYCH
12 | ®naru nepeBoja HACOCOB B PEXKHUM PYYHOTO YIIPABJICHUS: YTeHHUE

out 0 - Hacoc 1, 6ut 1 - Hacoc 2, u T. 1.; 0 - aBTOMAaTHKa, 1 - py9YHOE yIIpaBJIcHUE
13 | ABapum HacOCOB: YTCHUE

our 0 - Hacoc 1, our 1 - Hacoc 2, U T. 1.;

0 - HopMa, | - HeucTIpaBHOCTH HACOCA MIIU €r0 IATYNKOB
14 | CocrosHre maT4nKoOB Hacoca 1: YTEeHHE

outel 0-2 — cocrosuue YPIT/YIIIT (0 - wHopma, 1 - mpemaBapus, 2 - aBapws,

3 - moteps cBA3H, 4 - He yNpaBiseTcs OT KOHTPOJLIEpa)

out 3 - momsanus (0 - Hopma, 1 - aBapus)

OuTHI 4-6 - cocTosHME MaTunka BiaakHocTH (0 - He m3BecTHO, | - Maco, 2 - Boa,

3 - 0OpEIB, 4 - 3ape3ePBUPOBAHO MMOJ] 3AMBIKAHUE )

our 7 - aBapus nBuratens/BHewmHss aBapus (0 - HopMa, 1 - aBapust)

outer 8-10 - cocrosame matamka Temrepatypsl (0 - He W3BeCTHO, 1 - HOpMa,

2 - meperpes, 3 - o0OphIB, 4 - 3aMBIKAHHUE)
15 |CocTossHue JaTYUKOB Hacoca 2 YTCHUE
16 |CocTosHHe HJaTYHUKOB Hacoca 3 YTCHUE
17 | CocrosHre maT4nKoB Hacoca 4 YTEHHE
18 |HapaboTka Hacoca 1 B wacax YTCHUE
19 |Hapabotka Hacoca 2 B yacax YTCHUE
20 |Hapabotka Hacoca 3 B yacax YTCHUE
21 |Hapabotka Hacoca 4 B yacax YTCHUE
22 | KommdecTBo mycKkoB Hacoca | YTCHUE
23 |KommuecTBo MycKoOB Hacoca 2 YTCHUE
24 | KonmuecTBO MycKOB Hacoca 3 YTCHUE
25 |KoamndectBo myckoB Hacoca 4 YTEHHUE
26 |Hapabotka Hacoca 1 mociie oOCTyKUBaHMsI B Yacax YTCHUE
27 |HapaboTka Hacoca 2 mociie 00CTy)KUBaHHsI B Yacax YTCHUE
28 |HapaboTtka Hacoca 3 mociie 00CTy)KUBaHMsI B Yacax YTCHUE
29 |Hapabotka Hacoca 4 mocie 00CTyKHBaHHUS B yacax YTCHUE
30 |Hapabotka Hacoca | mocie o0cayXKHBaHUSs - KOJTMUECTBO IyCKOB YTCHHE
31 |HapaboTka Hacoca 2 mocje 00CTyKUBAHUS - KOJIHIECTBO MMYCKOB YTCHUE
32 |HapaboTka Hacoca 3 mocje 00CTyKUBAHUS - KOJIHISCTBO MMYCKOB YTCHUE
33 |HapaboTka Hacoca 4 mocje 00CTyKUBAHUS - KOJIHMISCTBO MMYCKOB YTCHUE
34 |CymMapHas nIpoAOJKUTEIBHOCTS paOOThI B YpE3BBIYAHHOM PEKUME, MUHYTHI YTCHHUE
35 |JlaBnenue Ha BbIXoAe cTaHuuu, Oapsl x100 YTCHUE
36 |Teun: 1 — aBapus, 0 — HOpMa YTCHUE
37 |Hampspkenue das3pl A B BOJIbTaX YTEHHE
38 |Hampspkenue ¢assl B B BombTax YTEHUE
39 |Hampspkenue ¢assl C B BoibTax YTEHUE
40 |Craryc nuTaromei ceTu: YTCHUE

out 0 — aBapus no Hanpspxenuto (1 - aBapust, 0 - Hopma)

out 1 — mocnenoBatensHOCTH (ha3 (1 - HeBepHas, 0 - BepHast)
41 |Tok Hacoca 1, Ammepsl x10*. 32768 o3HadaeT OTCyTCTBUE TaHHBIX. YTCHUE
42 | Toxk Hacoca 2, Ammepst x10*. 32768 o3Ha4aeT OTCyTCTBHE JaHHBIX. YTEHUE
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[Iponomxenue Tadbauip 9

out 3 - [IPI1, 6ur 4 - ABapus ctaniuu (ABc),

out 5 - Hacoc 1 IICK, 6ut 6 - Hacoc 1 ABH,
out 7 - Hacoc 2 IICK, 6ut 8 - Hacoc 2 ABH,
our 9 - Hacoc 3 TICK, out 10 - Hacoc 3 ABH,
our 11 - Hacoc 4 TICK, out 12 - Hacoc 4 ABH,

0 - BBIXOJ BBIKJITIOYEH, | - BKIIOUEH

43 | Tok Hacoca 3, Ammepsl x10. 32768 o3Ha4aeT OTCYTCTBUE JaHHBIX. YTCHUE
44 | Tok Hacoca 4, Ammepsl x10. 32768 o3Ha4aeT OTCYTCTBHE JaHHBIX. YTCHUE
45 | CocrosiHME aHAJIIOTOBOTO BXOJa - TOK B MUKpOamIepax YTCHHE
46 |CocrosiHHE AMCKpeTHBIX BX010B Inl-In16: YTEHUE
outel 0 - 15 coorBercTBenno: JI1H, 1B, J2H, JA2B, JA3H, 3B, [4H, 4B,
PYUl1, ABTI, IICK1, PYY2, ABT2, IICK2, PYU3, ABT3
1 - Bxoj 3aMKHYT (Ha o01muii mpoBos / N), 0 - BX0J pa30MKHYT.
47 | CocrosiHue nUCKpeTHBIX Bx0a0B In17-In20: YTEHHE
ourtsl 0 - 3 coorBercTBeHHO: IICK3, PYU4, ABT4, IICK4
1 - Bxoj 3aMKHYT (Ha o01muii mpoBos / N), 0 - BX0J] pa30MKHYT.
48 | Cocrosinue BeixoaoB JHK: YTCHUE

*JlaHHBIE O TOKAaX HACOCOB JIOCTYITHBI TOJIBKO €CIIU MCIIOJIb3yeMasl IyCKO-3allUTHas anmaparypa
MMeEET BO3MOKHOCTh U3MEPEHHUSI TOKOB.

Tabmmma 10 — PerucTpbl AMCTAHIIMOHHOTO YIIPaBJICHUSI.

Anpec Hasznauenne Hoctyn

49 | IuCTaHIIMOHHOE YIIPaBJICHNE CTAHITHCH: YTEeHHE/3aMNCh
0 — MecTHOE yTIpaBieHHe, | — OCTAHOBHTD, 2 — 3aIYCTUTh

50 |3amanHoe naBneHue, 6apsl x10 YTCHHUE/3aIHCh
WU
3anmanHoe naBieHue qHeBHoe, 6apel x10 (1-65535)

51 |3amanHoe naBneHue HouHOE, Oapbl x10 (1-65535) YTEHUE/3ANUCh

52 | Pa3penieHune mepexiItoueHAS 3aJaHHs JaBJICHHS 110 PacIiCaHHIo, YTCHHE/3aINCh
0 — 3ampeniero, 1 — pazpenieHo

53 | Bpems HacTYIUICHHS «JTHS» B MUHYTax ¢ Hadaja cyTok, 0 - 1439 YTCHHE/3aMNCh

54 | Bpems HACTYIUICHHUS «HOYW» B MUHYTaX C Hayana cyTok, 0 - 1439 YTEHHE/3aIHCh

* IMCTaHIIMOHHOE YIPABJICHHE MOXKET OBITh 3allpelIeHO B HACTPOMKAX, B ATOM Clly4yae 3aluch B
PETHCTPBI HEBO3MOXKHA.
**HeoOxoauM BBOJ KOJA JOCTYIA BTOPOTO YPOBHSI.
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Tabmuma 11 — Hactpoiiku JTHK

Anpec Hasnauenue Hoctyn
56 |Komanna Bo3Bpara HacTpoek /JIHK k nucxonHomy 3aBOACKOMY COCTOSIHUIO. YTeHne/3anuch* *
3anuck 1 - cOpoc HACTPOEK U CTHPAHHE MPOTOKOJIOB
57 | Tun nutaromiei cetn: 0 — omHodasHas, 1 — tpexdasHas YTeHHE/3aMUCh* *
58 |IIpoBepka mociemoBaTenbHOCTH (ha3: 0 — 3ampernieHa, 1- pa3penieHa YTeHHE/3aMUCh* *
59 | Homyck Ha HanpspkeHue daz: 0 — (-15...+10%), 1 — (-20...+15), YTCHUE/3aMMUCh *
2 —(-25..420), 3 — (-30...+25),B % 0T 220 B
60 |KosmnuecTBo Hacocos, 1 - 4 YTEHUE/3aIMNCh * *
61 |Ypesservaitabiii pexxuM: ) — 3amperes, 1- pasperieH YTeHHE/3aMUCh* *
62 |IlIkana natuuka nasiaenus. Jlasienue npu Toke 4 MA, 6apsl x10 YTCHHE/3aMuCh*
63 |Illkama naTumka nasieHus. Jlanenue npu Toke 20 MA, 6apsi x10 YTEHHUE/3aHCh™*
64 | Tum TepMOIaTYNKOB HACOCOB: YTEHHE/3aUCh *
0 — Hert, 1 — HopmasibHO 3aMKHYTBIE KOHTaKThI, 2 — PTC-TepMUCTOpHI.
65 | Tun MaT4NKOB BIAKHOCTH HACOCOB: YTCHHE/3aMMUCh *
0 — Hert, 1 — HopmanibHO pa3oMKHYTHIE KOHTAKTHI, 2 — CCO6.
66 | AlropuTM TIEPEKITIOYCHIS HACOCOB: YTCHHE/3aMMUCh *
0 — gepenoBanue (pu BEIOOpE HACOCA MPUOPUTETHO BPEMSI IIPOCTOST)
1 — BbIOOD (TIpH BEIOOPE HACOCA MPHOPUTETHA HAPabOTKA);
67 |IlocTaHOBKa HaCOCOB B PE3€PB: YTCHHE/3aMMUCh *
6ut 0 - Hacoc 1, 6ur 1 - Hacoc 2, U T. 1.;
0 - macoc paboTaeT MTaTHEIM 00pa3oM,
1 - Hacoc pe3epBHBII
70 |llepwon MpUHYAWTEIHLHOTO YepeaOBaHM HACOCOB, 1 - 65535 MuHyT YTCHHE/3aMMnUCh*
71 |llepuox oOcayuBaHMS HACOCOB, Yachl HapaOoTku 1 - 65535 YTCHHUE/3amuCh**
72 |llepuox oOcayx)UBaHMS HACOCOB, KOJIMYECTBO IMycKoB 1 - 65535 YTeHHUE/3amuch**
73 | Ilopor oTKJIIOYCHHMS 10 aBapUHOMY HaBiieHuo, 0apsl x10, 0 — 200 Oap YTCHHE/3aMnuCh™*
74 |IloporoBoe naBieHue oOHapyxeHwus Teun, 6apel x10, 0 — 200 Gap YTCHHE/3aMMnCh™*
75 | Bpewms obHapyxenus teun, | — 100 MuHYT YTCHHE/3aMUCh™*
76 | Bpewms 1o oTKIIOYeHMS 1mocie o0HapyxeHus Teun, | — 100 MuayT YTCHHE/3aMnUCh*
77 |Bun nyckoBoii annapatypsl Hacoca 1: 0 — YPTI, 1— VIIIT YTCHHE/3aMmUCh™*
78 | Buna myckoBoii anmapatypsl Hacoca 2: 0 — YPTI, 1— VIIIT YTCHHE/3aMMUCh™*
79 | Bun myckoBoii ammapatypsl Hacoca 3: 0 — YPII, 1— YIIIIT YTCHHE/3aMnUCh*
80 |Bua myckoBo# annapatypsl Hacoca 4: 0 — UPII, 1- VIIIIT YTCHHE/3aMMUCh™*
81 |Tum YPIInHacocal [0—ATV312,1-ATV61,2-ATV71,3-ATV212, YTCHHUE/3aHUCh*
82 | Tum YPII macoca2 |4 - ATV310,5-ATV320,6-ATV610, 7—-ATV630, YTEeHHUE/3anUCh *
83 | Tum YPII macoca 3 |8 — Instart FCI, 9 — Ekf Vector Basic, 10 — Delta CP2000 yTeHUE/3amuch™
84 | Tum YPII nacoca 4 YTCHHE/3aMMUCh™*
85 |Tum YIIIT Hacoca 1 |0 — ATS22, 1 — ATS48, 2 — MSF, 3 —SSI, 4 — nuckp.ynp. | 4TeHHe/3amuch*
86 | Tun YIIII nacoca 2 YTCHHE/3aMnCh™*
87 | Tun YIIIT nacoca 3 YTCHHE/3aMMUCh™*
88 | Tun YIIII Hacoca 4 YTEHHUE/3aIHCH*
89 |Pa3HOCTP MEXIy YCTaBKOH JaBICHWSI W TOPOTOM BKJIIOYEHHUS JOI. HACOCOB,| YTCHHUE/3aIUCh*
Oapst x10, 0 — 200 Gap
90 |Pa3HOCTh MEX Iy IIOPOrOM BBIKJIFOUSHMS 1011, HacocoB, Oapel x10, 0 — 200 Gap | yreHue/3anuch™®
91 |Bepxusas nonyctumas yactora YPIIL, 'y x10, 20 — 100 I'ng YTCHHE/3aMMUCh™*
92 |Hwxnss gonyctumas yactota YPIL, I'm x10, 2 — 50 I'g YTeHUe/3auCh*
93 | perynsarop. KoahduiineHT ycumeHus: mpornopunoHaaIsHoro kanama x10, YTCHHE/3aMUCh *
0.1 -50.0
94 |TINJ perynsarop. [TocTosiuHas BpeMenu nuddepeHnmanbHoro kaHama x10, YTCHHE/3aMnuCh *
0.1 -30.0
95 |IINA perynsarop. IlocTosHHas BpeMeHU HHTErpabHOro kKaHana x10, YTEHHUE/3aNUCh*

0.1 -40.0
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[Tponomkenne Tadauis 11

Anpec Ha3nauenue Hocryn
96 |Uutedeiic RS485 Nel. Ckopocts B Oomax. ITommepkuBarorcst ckopoctu: 600, | uyreHue/3anuch*
1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200 xbut/c.
Jis TOro 4T00 YCTAHOBHTH HYXHYIO CKOPOCTh HEOOXOJIMMO 3aIliCaTh B PETHUCTP
YHUCIIO paBHOE cKopocTu AenéHHor Ha 10 (Hampumep, 60 mist ckopoctu 600 601)
ITo ymonanuio yctaHoBieHa ckopocth 19200.
97 |Hutepdetic RS485 Nel. dopmar oOMeHa JaHHBIMU 110 BHEIIHEMY HHTepeEicy. | YTeHue/3anuch™*
B pexume RTU: 0 — 8N2; 1 — 8N1,5; 2 — 8E1; 3 —801; Ilo ymonuanuto - SE1.
B pexume ASCII: 0 — 7N2; 1 —7N1,5; 2 —7E1; 3-70I;
98 |HuTepdetic RS485 Nel. IlpoTokon obmeHa: YTCHHE/3aMMUCh *
0 — Modbus RTU Slave, 1 — Modbus ASCII Slave
99 |Hutepdetic RS485 Nel. Anpec ycrpoiictea Modbus, 1 - 247. YTCHHE/3aMUCh™*
101 |Hutedeiic RS485 Ne2. Ckopocts B Oomax. [lommepxuBatorcs ckopoctu: 600, | uyreHne/3ammch™*
1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200 xbut/c.
s Toro 4T00 YCTaHOBHUTH HYXKHYIO CKOPOCTh HEOOXOJIMMO 3aIcaTh B PETUCTP
YHUCIIO paBHOE cKopocTu AenéHHor Ha 10 (Hampumep, 60 mist ckopoctu 600 601)
ITo ymon4anuio yctaHoBieHa ckopocth 19200.
102 |UuTepdeiic RS485 No2. dopmaT oOMeHa JaHHBIMU 110 BHEIIHEMY HHTepdeiicy. | uyreHue/3anuch*
0—8N2; 1 —8N1,5;2—8EIl; 3—801; Ilo ymomgyanmio - SEI.
103 |Wurepdeiic RS485 Ne2. Bpemst OXHmaHWs OTBETa OT  yCTPOMCTBa, | YTEHUE/3aIUCH ™
MUJUTUCEKYHIBI, 1-65535
104 |Hcnone3oBanue xokes. 1 - na, 0 - Her. yTeHHe/3amuch* *
105 |TToporoBoe Bpemsi BXO/a B ACKYPHBIi pexuM. 1 - 254 MUHYTHI. YTEeHHUE/3anCh*
106 |TToporoBoe BpeMst BBIXO/A U3 ICKYPHOTO peskiMa 1 - 254 MUHYTHI. YTeHHE/3aInCh ™
107 | Croco6 omnpenenenus cyxoro xoza. 0 - 1o OCHOBHOMY JIaTYHMKY JaBJICHUS, YTEeHUE/3aMmuCh **
1 - IO OTAENEHOMY pefie TaBICHUS
108 |ITopor onpezeneHus CyXoro Xoaa o OCHOBHOMY JaTYMKy daBiieHus, Oapbl X 10, |4TeHue/3anuch**
0 — 200 6ap

* JInst pa3peneHust 3arucu He0OXOAMMO MPEIBAPUTEIBHO 3aMHCaTh KOJI I0CTyTa B PETUCTp 3.
**HeoOxoauM BBOJ KOJIa IOCTYIIa BTOPOTO YPOBHSI.

B perucrpax mpoTokoiia aBapuii aBapuu UAYT B OOPATHOM XPOHOJOTHYECKOM MOPSJIKE:
aBapusi 1 - mocnenHss MO BPEeMEHH, aBapwisl 2 - Mpenblaymas u T. 4. [ 3amucu cocTosHus
CTaHIIMU B MOMEHT BO3HHKHOBEHHS Ka)K/IOH aBapyUHU BBIACIICHA OTACIbHAS 00JIACTh MaMSITH, CM.
Tabnuiy 12.
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Anpec

Hasnauenue

Hoctyn

110

ABapus 1.

butst 0-14 — Kop aBapuu:

Kon texymieit aBapuu:

000 — HOpMAa;

Oyy — oO1ecTaHIIHOHHBIE aBapHH;
01 — BKIIIOYEH UpE3BBIYANHBIN PEXUM;
02 — 60KkupoBKa PabOTHI HACOCOB;
03 — oOpbIB HaTYMKA AABIICHUS;
04 — 3amMpIKaHWE JaTINKA TABIICHUS |
05 — Bcac;

06 — nepeHanpsKeHUE Wi HEOHANPSKEHUE;
07 — HapyIeH#e Mmocae10BaTeNbHOCTH (a3;

08 — aBapuiiHOE TaBJICHUE;
09 — neperpeB KOHTPOJLIEPA;
10 — Teun;

lyy — aBapum Hacoca 1;

2yy — aBapuu Hacoca 2;

3yy — aBapuu Hacoca 3;

4yy — aBapum Hacoca 4;

00 — moTepst cBsI3U C IyCKOBOM anmaparypoi;
01 — HeucnpaBHOCTH MyCKOBOM amnmaparyphl;
02 — myckoBas anmnaparypa He o[ YIIpaBI€HUEM KOHTPOJIEPA;

03 — nmeperpeB Hacoca;
04 — Bona;

05 — aBapus nBuratess (BHEITHSS aBapus);

06 — HU3KOE CONMPOTUBIICHUE U3OJISAIUY;
07 — 3ambikaaue /IT;

08 — o0psIB [T

09 — o6psIB J1B7;

10 — 3aneprxKa 00CTy>KUBAHMS,

but 15 — Ilpu3Hak ycTpaHEHUS aBapHH.

3amuce 0 o3HaYaeT KOMaHy Ha O4YUCTKY IIPOTOKOJIA.

YTeHHE/3auch *

111

Pacmmpennsiil ko aBapuu Jisl HEUCITPABHOCTEW IMyCKOBOM anmapaTyphl. YTEHHE

Pacrimdporka 3nadenuii 3asucut ot trna YPIT/VIIII Hacoca.

112

Asapus 1. Bpems aBapuu, Oaiiter 0 u 1**

YTCHHUC

113

Asapus 1. Bpems aBapuu, Oaiiter 2 u 3**

YTCHHUC

114

Asapus 1. [IpoIoKATETFHOCTh ABAPHUH, JaCHI

YTCHHC

115-119

ABapus 2. 3aech u nanee agajgorungso 111 - 114

120-124

ABsapus 3.

125-129

ABsapus 4.

130-134

ABapus 5.

135-139

ABapus 6.

140-144

ABapus 7.

145-149

ABsapus 8.

150-154

ABapus 9.

155-159

Agapus 10.

160-164

Asapus 11.

165-169

Asapus 12.

170-174

Apapus 13.
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175-179 | ABapus 14.

180-184 | ABapus 15.

185-189 | ABapus 16.

190-194 | ABapus 17.

* JInst pa3peeHust 3arucy He0OXOAMMO MPEIBAPUTEIBHO 3aHCaTh KOJI I0CTyTa B PETUCTp 3.
**Bpems ykazano B ¢popmare UNIX Time.

Tabmmma 13 — ITpoTOKOI COCTOSHUS CTaHIIMH

Anpec Haznauenue Hoctyn
200-240 |3amuck 1. HazHaueHue u mociea0BaTeIbHOCTh PETUCTPOB CM. TadJI. 9 YTEHHUE
241-281 |3ammce 2. YTCHUE
282-322 |3ammcsh 3. YTCHHC
323-363 |3ammcs 4. YTCHHE
364-404 |3amuce 5. YTeHHUE
405-445 |3ammcs 6. YTEHHUE
446-486 |3ammich 7. YTCHHE
487-527 |3anuck 8. YTCHHUE
528-568 |3ammcs 9. YTCHHE
569-609 |3ammce 10. YTeHHUE
610-650 |3ammcs 11. YTCHHE
651-691 |3ammcse 12. YTCHUE
692-732 |3anuce 13. YTEHHUE
733-773 |3ammcs 14. YTCHHE
774-814 |3ammce 15. YTCHHC
815-855 |3ammce 16. YTCHHE
856-896 |3ammcek 17. YTeHHUE

[TopsiaKoBBIIT HOMED 3alUCH B TPOTOKOJIE Ta0JI. 13 CTPOTO COOTBETCTBYET MOPSIKOBOMY
HOMepy aBapuu (B Tabn.12), B CBS3M C BO3HUKHOBEHHEM KOTOpPOH 3amuch Oblla clenaHa.
Kaxpas 3amuch mpeacraBisieT U3 ce0si KOMUIO PETHUCTPOB COCTOSHUS U KOIHIO PETHCTPOB
JTUCTAHIIMOHHOTO YIPABICHUS HA MOMEHT COOBITHSI.

1.5 MapxkupoBka u IioMOupoBaHue

MapkupoBka U MJIOMOMpPOBAHUE OCYIIECTBISIETCS C MOMOINBIO Hakieek. Ha mepenneit
MaHEeJIM HAHECEHO Ha3BaHWE W3JENHs, Ha 3aJHed KpbllIke — oO0o3HayeHUs BBIBOAOB. Ha
OOKOBOI TTOBEPXHOCTH YKa3bIBAIOTCS MOMU(DUKALINS U3JENs, 3aBOJICKOM HOMEp, JaTa BhIMYCKa,
HaMpsHDKEHUE MUTaHUS U MOIIHOCTh MOTPEOIeHHs], CallT MPOM3BOIUTEINS U 3HAK KJlacca 3alUThl
OT MOPAKECHUS IICKTPUIECCKUM TOKOM.

[TnomOupoBaHue ocymiecTBiIseTCs o Ookam Koprnyca. [Ipu cHATHM MTOMOBI Ha KOpITyCe
U Ha moM0Oe mposBisieTcs 3aumTHbN TekeT VOID (BCKPBITO).

Ha tpancnoptHOi Tape HaHeceHbl MaHunysinnoHHble 3Haku: BEPEUDb OT BJIAI'U,
BEPX, OCTOPOXHO XPVYIIKOE.

Ha TpancnopTHyio Tapy HakJIeMBaeTCs YIIaKOBOYHBIH JIUCT.

1.6 VmakoBka

W3nenust momerieHbl B 4YeXOd W3 TOJIMMEPHOW IJICHKH, a 3areM yIaKOBaHbI B
WHIMBUIYAIbHYI0 WM TPYMIOBYIO TPAHCIOPTHYIO Tapy. lIpum ymakoBke KaXkIoe W3Iene
MPOJIOKEHO TOPPOKAPTOHOM TaKHM OO0pa3oM, YTOOBI HCKIIOYUTH CMEUICHHS U3JCNUs IMPU
TpaHcnopTupoBke. [Ipu pacmakoBBIBaHUM HEOOXOIMMO COXPAHSATh TPAaHCIOPTHYIO Tapy JUIs
MOBTOPHOTO HMCIIOJIb30BAHUS MIPH XPAHESHUHU U3CIHS.
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2 Hcrnonp30BaHMe M0 HA3HAYEHHIO

2.1 DkcrryaralMoOHHbBIE OTPAaHUYECHUS

B Tabmuie 14 npuBeneHpl TEXHUYECKHUE MapaMeTPhbl W3NETUs, HECOOMIONEHHE KOTOPHIX
MOXKET MPUBECTH K BBIXOY U3EIIUS U3 CTPOSL.

Tabmuna 14
HaumenoBanue napamerpa 3HaueHue

Hanpspkenne nutanus usaenus, B 85-265

Peneiinbie BbIX0 . MakCUMaIbHBINA IJTUTENbHBIA TOK HArpy3Ku, A He Oosiee 6

Penelinble  BbIXonabl.  IIpenenbHO  NONMyCTUMBIM  KPaTKOBPEMEHHBIN He Oonee 15

HETOBTOPSAIOLINKACS TOK Harpy3ku, A

Penelinble BbIXOABl. MakCUMaIbHO IOIYCTUMOE HAIPSIKEHUE MEPEMEHHOIO 250

ToKa, B

OTHOcHTENbHASA BIAXKHOCTh BO3ayXa, % He 6omnee 90 Oe3
KOHJEHCaLlUU

Huamnazon pabouux temmeparyp, °C Munyc 20 - 55

[Tomaua BHENIHETO HANPSsDKEHUS HA AUCKPETHBIC BXOABI, a TAKXKE BXOABI JUIS JTaTYUKOB
BJIQXKHOCTHU M TEMIIEPATyphl, HE TOMYCKAETCS.

B B031yXe HE HOIKHO OBITh KUCIOTHBIX, IIEIOUYHBIX U APYTHX arpeCCUBHBIX pUMeECeH 1
TOKOITPOBOJIAILIECH MBLIH.

2.2 IloaroroBka M3aenaust K UCIOIbL30BAHUIO

2.2.1 Mepsl 6€3011aCHOCTH TIPH MTOATOTOBKE U3/IETHUS
Bce paboTsl 0 MOHTaXKY JIOJDKHBI OCYIIECTBISTHCS HA 00€CTOYCHHOM U3/ICITUH.
2.2.2 O06beM U MOCIIE0BATEIBHOCTh BHEIITHETO OCMOTpPA H3/ICTHs

Kopriyc u3nmenusi 1omKeH OBITh CyXHMM M YHCTBIM, HE JOJDKEH HMETh IMOBPEKICHHA.
[Toxxoasmre K U3AEIMIO MTPOBOA JIOJDKHBI OBITh HAJIEKHO 3a(DUKCHPOBAHbI B KJIIEMMaX.

2.2.3 IlpaBuna u mOpsAI0K OCMOTpPA pabOIUX MECT

Heob6xonumo yoeauThesi, 4TO BCE SJEMEHTHI CXeMbI MPABMIIBHO TOIKIIOYCHBI M HAJICKHO
3aKpEIICHBIL.

2.2.4 VYkazaHusi 0 MOHTaXXE U3AEIIUI

N3penue MOXET pa3MellaTbCs Ha BEPTUKAIBHONW WM TOPU3OHTAIBHON IOBEPXHOCTH.
W3nenue mnpenHa3sHayeHO I pa3MelIeHUs B mepenHeld maHenn Immkada aBromatuku. He
JIOITyCKaeTCs MOoNajaHue BOAbI Ha U3/EIHE.

Jlst ycTaHOBKHM KOHTpOJUIEpa B 1kad) HE0OX0UMO:

Bripesats B nepenHei nanenu mkada OKHO B COOTBETCTBUU C PUCYHKOM 9.

2. VYcTaHOBUTH Ha OOKOBBbIE CTEHKHM KOHTPOJUIEPA MOCTABISEMbIE B KOMILJIEKTE KPETEXKHbIE
JJIEMEHTHI.

3aTAHYTh BUHTBI KPEIIC)KHBIX JJIEMEHTOB.

4. Pa3meps! uzgenus, HeoOXOAUMBIE Ui €r0 MOHTaXa, IpUBEJCHbI Ha pucyHke 10.

—

[98)
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5. lTlockonbKy ycCuiaMe COWICHEHMs pa3bEMOB Ha 3aJHEH MAaHENM W3JeIus JOCTaTO4YHO
BEJIMKO, CIIEeyeT COOII0aTh OCTOPOKHOCTh MPHU CHATHU PO3ETKH Pa3béMa, UCIONb3Ys
JUISL 3TOTO B KAQUECTBE phlUara IjOCKyI0 OTBEPTKY U M30erast HaTsHKEeHUs KOCHI IIPOBOIOB.

OTBepTKOM aKKypaTHO BBIABUHYTh Kpall OTBETHOM 4YacTU pazbema Ha 2-3 MM
MO0YEpETHO € KaX10i CTOpOHBI. TouKa MPUI0KEHUS YCUIIHS TOJKHA OBITh KaK MOYKHO
OMKe K yrity pazbéMa. 3aTeM, Jepka po3eTKy pa3beMa 3a TOPLbI U Cllerka MoKaduBas,
BBITAILLIUTh €€ U3 pa3beMa.

92 (0,5)

138 (£0,5)

Pucynok 9. TpebGyemble pazMepbl OKHA JIJIs1 yCTAHOBKH KOHTpOJLIEpa.
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Pucynok 10. Pazmeps! u3nenust, He0OX0IUMBIE IS €T0 MOHTaXa.

2.2.5 VYkazaHus 10 BKIIOYCHHUIO U OMIPOOOBAHUIO PAOOTHI U3/IEIIUS

[Ipu mepBOM BKITFOYEHUH HEOOXOIMUMO 3a/1aTh KOJMYECTBO HACOCOB, PEKUM PaOOTHI, THIT
OUTAIONIEH CeTH, JONMyCK Ha HampsbkeHue a3, TUI ITyCKOBOWM ammaparypsl, MapaMeTpbl
uHTepderica. Takxke peKoMeHIyeTCsl COPOCUTh CYETUMKH HApaOOTKH HACOCOB M MAMSITh aBapuid.

2.3 Hcnonp30BaHUE U3LEIUSA

2.3.1 Ilopsimok AeicTBHS MepcoHala Mpy UCIOIb30BaHUN U3IECITHS

[Ipu oTcyTCTBHM aBapHHBIX CUTYaIlMi BMEIIATEIbCTBO MepcoHana He Tpedyercs. [locie
Ka)XJIOTO 00CTy)KMBaHUSI HACOCOB HEOOXOAUMO COPOCUTH CUETUHK 33JCPKKU OOCITy>)KUBAHUS (HE
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peke 4eM OIuH pa3 3a Kaxable 720 4 Hapa0oTkH). B npoTuBHOM citydae OyaeT BKIIIOYATHCS
aBapuifHasi CUTHAJIM3ALIHS.

B 3aBucuMocTH OT OCOOCHHOCTEW SKCIUTyaTallil OCYILECTBISETCS BHIOOp pexuMma
pabotel. [lpm HEOOXOMUMOCTH BBIpAaBHUBAaHWS HapaOOTKW HACOCOB BBIOUPACTCS PEKUM
«BpIpaBHUBaHME», TPU HEOOXOIUMOCTH BIPAaBHUBAHUS KOJMYECTBA IIYCKOB BHIOMPACTCS PEXUM
«UYepenoBanuey. [Ipm HEOOXOAMMOCTH MHUHUMAIBHOTO HCIIOJIB30BAHUS OJHOTO W3 HACOCOB
BBIOMPAETCS PEXHUM C PE3epBHBIM HacocoM. [IpM HCIONB30BAaHMU TOJBKO OIHOTO HAacoca
BBIOMpAETCS PEXUM C OIWHOYHBIM HacocoM. [Ipm HEoOXOAMMOCTH PYYHOrO YHpaBICHUS
HAcOCaMH OpraHaMHM yTpaBJIeHHs [IKada HacoC MEePEBOIUTCS HAa pPyYHOE yIIpaBIICHHE.

[Ipy BO3HMKHOBEHHMM aBapHH HEOOXOAMMO OINpPEAETUTh €€ THUIl U MPHUHATH MEpPhl K ee
ycTpaHeHuto. TWIl aBapuu MOXKHO OIpPEIEeTUTh 10 0a30BOMYy D3KpaHy, a IOAPOOHOCTH
MIOCMOTPETh Ha BCIIOMOTAaTENbHBIX SKpaHax (mepexoj HUX 0a30BOro0 MO HaXKAaTHIO KHOIOK
«BIIPaBO» M «BIIEBO»). B ToM cityuae, ecnu aBapusi caMOyCTpaHMJIach K MOMEHTY MPHUOBITUS
oreparopa, To HUHGOPMAIUIO O HEH MOYXKHO MMOCMOTPETH B MPOTOKOJIE aBAPHIA.

2.3.1.1 Bxox B MeHIO

Jlnst BXoZ1a B MEHIO HACTPOEK M IMapaMeTPOB HEOOXOIUMO HAaxXOMIsICh Ha
[JJaBHOM DJKpaHE HaXkaThb KHONKY «BBepx». /[l Bxoma B MeEHIO aBapuid
HEOOXOMMO HaXOSICh HA TIIABHOM 9KPaHE HAXKaTh KHOIIKY «BHHU3Y.

2.3.1.2 Copoc 3aaepKKu 00CTyKUBAHUS

st cOpoca cueTurka 3aiepKKU OOCTY)KHMBaHMs Hacoca 1 HEoOXoaumo
W3 MEHIO HACTPOEK W MapaMmeTpoB BoWTH B momMeHio «Hacoc 1» u BeIOpath
myHKT MeHI0 «OO0cimyx.BeimomH.H1>» © IBakIbl HaXaTh KHOMKY «BIIPABOY.
AHaJIOTMYHO JEHCTBOBATH AJIsl JPYTHX HACOCOB.

2.3.1.3 H13meHeHue ycTaBoK

[To ymom4yanuio, U3MEHEHHE yCTAaBOK 3arpereHo. [ paspemenuss u3MeHeHHs! yCTaBOK
Heo0X0MMO B MEHIO HaCTPOEK M MmapaMeTpoB BbIOpaTh MyHKT «[lapons : ----» (BepxHssa cTpoka
9KpaHa), Ha)KaTh KHOIKY «BIPaBO». 3aTeM KHONKAMHU «BIPABO» M «BIIEBO» BBIOMPATh HYKHBIN
paspsij, a KHOIKaMU «BBEPX» U «BHHU3» YCTaHABIMBATh HY)KHOE 3Ha4eHHE (M1apojib MEPBOTO
ypoBHs 0001). Ilocie Toro, kak 3Hau€HUE MapoJIsl YCTAHOBJIEHO M MUIaeT KpalHUN IpaBbIi
pa3psa HeoOX0IMMO TOATBEPAUTH BBOJ MAPOJIs HAKATHEM KHOIIKH «BIIPaBO». YCTAaBKH, KOTOPbIE
HE JOJDKHBI U3MEHSThCS MPH SKCIUTyaTallul HACOCHOW CTAHIIMH, 3alMIIEHBI MapojieM BTOPOTO
ypoBHS (YPOBHU JOCTYIIA YCTABOK OTPAYKEHBI B TIPABOW KOJIOHKE Tabnuil 4.1 — 4.6).

W3meHeHne Bcex YCTaBOK OCYIIECTBIISETCS OIHOTUITHO: HEOOXOJMMO BBHIOpATh MYHKT
MEHIO (CMOTpHU PHUCYHOK 4), Ha)KaTh KHOIIKY «BIPaBO», KHOIKAMH «BBEpPX» U «BHU3» BHIOpaTh
3HAUE€HHE YCTAaBKM W Ha)aTHeM KHOIIKM «BIIPAaBO» MONTBEpAMTH BbIOOp. Hampumep, s
W3MEHEHUS JOMyCKa Ha HAMpsDKEHUE MMUTAIOIEH ceTH HeoOXoaruMo BOWTH B MeHI0 «Hactpoitkmy
(cM. puUCYHOK 8), HaXaTb KHOIIKY «BHHU3», HaXaThb KHOIKY «BIIPaBO», IIPU 3TOM 3HA4ECHUE
TEKyIlel yCTaBKM HauHET MUrarb. KHONKamMHM «BHU3» U «BBEpX» BbIOpaTh HYKHOE 3HAYECHUE
JOMyCKa M TOATBEPIUTH BHIOOp Ha)kaTMeM KHOMKH «BrpaBoy». Yepes 100 ¢ Ha uHAMKaTOpe
ABTOMAaTHYECKH 0TOOpa3uTCs 0a30BBIM SKPAaH U BBEICHHBIN MApOJIb OyJIET COPOIIICH.

2.3.1.4 Copoc cueTunka HapaOOTKH HAcoca

Jlnst cOpoca cuetynka HapaOOTKH Hacoca HEOOXOIMMO BOWTH B CEPBHCHOE MEHIO,
KHOTIKAMU «BBEPX» M «BHU3» BBIOpATh MMyHKT COOTBETCTBYIOIIMI HYKHOMY HacocCy (AJisi Hacoca
1 ato 6ynet «Copoc Hapab. H1 >») u nBak/1bl HAKaTh KHOIIKY «BIIPABOY.

2.3.1.5 COpoc namaTu aBapHii

COpoc maMsATH aBapHii MPOU3BOJUTCS AaHAIOTUYHO cOPOCY cueTdrka HapabOTKH Hacoca.
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2.3.1.6 IlpocmoTp namsTH aBapuit

Jlist mpocMOTpa mamsTH HEOOXOIMMO BBIOPATh HYXKHBIA MYyHKT MEHIO (Hampumep, IS
nmpocMoTpa aBapuii Hacoca | — «ABapunm H1 >») m Haxkare KHONKY «BHIpaBo». OmmcaHue
oTroOpaxxaeMoil nH(popMaLIuy pUBEIEHO B TabnuIe 3.

2.3.2 TlepeueHb BO3MOXHBIX HEUCIIPABHOCTEN

[lepeueHb BO3MOXKHBIX HEUCIIPABHOCTEH MpHUBeieH B Tabmuie 15.

Tab6muma 15
Onucanue Bo3MoxHas npuunHa Ycrpanenue
Muaukatop He oICBEYMBaeTCH, Ha ycrpoiicTBo HE mogaHO Tlonath Hanps>KEHUE TATAHUS
OTCYTCTBYET MHJIUKAIIHS HanpsHKESHUE MMATAHMS
Hacocsl He BKITIOUaroTCS 1. Hekonnuuumonnas nuratomasi | 1. Ilpusectu mapaMeTpsl CETH B
CeTh HOpPMY WJIM U3MEHUTH YCTaBKU
W3IENNs
2. Pabora 3a6n0KkrpoBaHa u3-3a |2. BEIKIIOUNTS U BKIIOYUTD
HeucnpaBHocTa YPII MUTAHUE CTAHLWH, ECIIA ITO HE
3. ABapus HaCOCOB HJTH UX nano s dexra cM. TOKyMEHTAITHIO
aTYNKOB YPII.
4. Het naBnenus Ha Bcace 3.YcTpaHuTh aBapuio
4. IpusHath Gopc-Maxop
Hert cBs3u no nocnenoBarenbHomy |1. Hapyiieno nmpoBoaHoe 1. BoccTaHOBUTE COCTMHECHHE
uHTEepdeicy MOICOCTUHEHUE
2. HecooTBeTcTBUE MapaMeTpoB|2. BricTaBUTh OIMHAKOBBIEC T1a-
CBSI3M M3JIENNS U KOMITBIOTEPA |paMeTpHI
(xoHTpOIITEPA)

2.3.2.1 [IucTaHIIMOHHOE yIpaBjE€HUE HACOCaMH

B nganHOM pexume yoaJleHHOMY —OIEparopy  MPEAOCTaBISIOTCS — CIEAYIOLIue
BO3MOYKHOCTH:

® BHEIOOPOYHOE BKIIOUEHHE PEKMMa TUCTAHIIMOHHOTO YIIPAaBICHUS ISl KaXKI0T0 Hacoca

® BKJIIOYEHUE U BBIKIIIOYEHHE HACOCOB;

B rtabnuue 10 ommcaHbl perucTpsl, 3alMchiBas JaHHbIE B KOTOPBIE OCYIIECTBISIETCS
JUCTaHIMOHHOE yIipaBiieHHe. J[MCTaHIIMOHHOE YIIPABIEHNE MOXKET ObITh OJTHOCTBIO 3alPEIEeHO
B HacTpoiikax /JHK.

Jlis mpenoTBpallleHusl aBapUMHBIX CUTYyalMi TUCTAHLMOHHOE YIPABJICHUsS HAcoCaMu
MOXeET OBITh 3a0JIOKUPOBAHO KOHTPOJUIEpOoM. [Ipu mpeBbIIeHUH JOIMYCTUMOTO JIaBICHUS HACOCHI
aBTOMATHUYECKU BBIKIOUaTcs. ECiin Hacoc WM ero AaT4uK HEHCIPABHBI, TO BKJIKOUUTh HACOC HE
yaacTcsl.
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2.3.2.2 ABapus JaTYMKOB Hacoca

[Tpu K3 narunka Temneparypsl (cM. pucyHok 11) pabora
Hacoca 3ampemieHa. Ilpu oOpbIBe AaTdymka BIAKHOCTH (CM.
pucyHok 12) pabGora Hacoca 3ampemieHa. Eciu B cucteme
MPUCYTCTBYIOT JIBa HAcoca, TO B CIydae aBapud OJHOTO U3
HACOCOB BTOPOM BKJIIOYAETCS BMECTO TepBoro. Bxirouaercs
aBapuiiHas curHanmsauus. lIpousBomurcs 3amuch aBapuu
Hacoca B aMsTh aBapHil.

[Ipu neperpeBe (0OpbIBe) aTdyMka TemmOepaTrypsl (CM.
pucyHok 13) Hacoc Bcerna BoikiroueH. [Ipu 0OHapy>KeHUH BOJIBI
(cm. pucyHok 14) Hacoc Bcerga BbikJtodeH. [Ipu moHMkeHHOM
COIPOTUBJICHUH U30JISIIMU (CM. pUCYHOK 15) BKIIOUEHHE Hacoca
3aIPEILEHO. Bxrouaercs aBapuiiHas CUTHaJINU3aIusl.

Pucynoxk 13 [IponsBoauTCs 3aUCh B NaMATh aBapUH.
[lomaya curHana OTKIIIOYEHUS BCEX 3alUT pPa3peraeT
paboTy HACOCOB MPH JIOOBIX aBAPUAX HACOCOB, MX JATYUKOB U MTPOYETO OOOPYTOBAHUSI.

Pucynox 14

2.3.2.3 ABapus nuTarouei cetu

[Ipu BBIXOAE HANPSHKCHUS MHUTAIOIICH CETH 3a MpeAeibl NOMycka (yCTaHAaBIUBACTCS B
MeHo «HacTpotikuy) pabora HacocoB OokupyeTcs. B mpoTokon aBapuii 3aHOCHTCST cOOOIIEHNE
0 aBapuU CETH 10 HANPSDKEHUIO, Ha JIOMOIHUTEIBHOM TI0JIe OTOOPaXKaeTCsl MUKTOTpaMMa aBapuu
cetu (cm. Tabmuiy 3). Brimrodaercst aBapuiiHas curHaiuzanus. KoimmdecTBO KOHTPOIHPYEMBIX
(a3 HanpshkeHus (TpU WU OIHA) 3aBHCHT OT YCTAHOBIEHHOTO THUIIA CETU: «TpexdazHasy» WIH
«ongHodazHas» (yctanaBnuBaercs B MeHIO «Kondurypanusy»). [Ipu ycTaHOBICHHOM THIIE CETH
«TpexdaszHas», TaKKe MOXKET ObIThb BKJIIOUYEH KOHTPOJb IOCIEAOBaTeIbHOCTh (ha3. B ciydae
HEBEPHOI MOCJIeIOBATEILHOCTH (pa3 paboTa HACOCOB OJIOKUPYETCH.

2.3.2.4 3anepxka 00CTyKUBaHHS

[Tpu HapaboTke Hacoca 6osee 720 4 (3HAUCHHUE MOXKET ObITh H3MEHEHO B B
MeH0 «KoHburypanus») mociae Npeablaylero OOCTyKHUBaHUS HAYMHACTCS
OTCUET 3aJIep’KKU 00CITyKuBaHHs. Ha MOMOTHUTEIBHOM IMOJIe Hacoca 0ToOpaka-
eTCsl MUKTOTrpaMMa 33aIep>KKH 00cTykuBanus (cM. pucyHok 16).Bxmrogaercs aBa-
puitHas curHamusanus. Ecnm 3agepxkka gocturia 50 4, TO OHA 3aIUCHIBACTCS B Pucynoxk 16
MaMsTh aBapuil COOTBETCTBYIOMIEro Hacoca. [lociie mpoBeneHus: 0OCTyKUBaHUS
HEOOXOIMMO 3aUKCHPOBaTh €ro BBIIOJHEHHE B MEHIO COOTBETCTBYIOIIETO
Hacoca.

2.3.3 CwmeHa pexuMoB pabOTHI

BBr160p pexumoB: «YUepemoBaHue», «BblpaBHUBaHHME» MOXKET OCYIIECTBISATHCS Kak
4yepe3 MCEHIO, TaK M JUCTAaHIMOHHO. BKIIIOYEHHE pEXHMMOB YEPE3 MEHIO OCYILECTBISACTCS
clenylomuM o0pa3oM: BBIOpaTh IMyHKT MEHIO «Pexxum pad», HakaTb KHONKY «BIPaBO», NMPHU
3TOM TEKyIIMH peXHUM HauMHaeT Murarb. KHONKaMH «BBEpX» U «BHU3» BBIOpaTh HYKHBIN
pEeXUM, TOATBEPAUTH BHIOOp HaXKaTHEeM KHOIKH «BIpPaBO». BKiloueHHE peKUMOB
JTUCTAHIIMOHHO OCYIIECTBISIETCS 3aMKUChI0 HY)KHOTO 3HAYEHUS B perucTp 66 (cM. Tabmuiry 11).

Bxirouenue pydyHoro pekuma ocyiecTsisieTcs pa3MmbikaHueM kiemm ABT u L (Bxon

BKJIFOUEHMS PyYHOTO PEXKHUMA).
BxitoueHne QUCTaHIIMOHHOTO YMPABJIEHUS OCYIIECTBIAETCS C MOMOUIBI0 peructp 49,
noapoOHee cM. Tabnuiy 10.
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2.3.4 Mepsl 6€300aCHOCTH MIPU UCTIOIB30BAHUH

OBIIUI [TPOBOJI M3JEINSA IMOAKIIOUYAETCS K HEMTPAJIU IUTAIOLIEN
CETU. OIACHOCTD IIPM DKCIUIYATALIMU U3AEJIMA IIPEJCTABJISIIOT LIEIIH,
HAXOJIAIIUECS TIOJ HAIPSDKEHMEM 220 U 380 B, A TAKXKE LIEIIM [TPOBEPKU
N30JISILIUN.

2.3.5 PexomeHganuu no nNpuMeEHEHHIO

[Ipu mnocraBke wu3AETUS B HEM YCTAaHOBJIEH JHMAMa30H JOMYCTHUMBIX MHUTAOMIMX
HanpsbkeHuit 176-253 B (munyc 20...+15 %). IIpu ycranoBke mensb1ero gomycka (187-242 B) n
HECTAaOMJIBHOM HaNpsHKEHUH MUTAIONIEH CeTH BO3MOXKHBI YacThle OJIOKMPOBKU pabOThI HACOCOB.
[Ipu ycranoBke OOJBINEro IOIMyCKa YMEHbBIIACTCS CTENEHb 3alMIICHHOCTH HACOCHOM CTaHIMH
OT HEKOHJUITMOHHOW muTaromeld cern. Kpome Toro, mpu OOJBIIOM AOMYCKE Ha IMHTAIOIIEE
HarnpspkeHHe ¥ o0pbIBe OAHOM U3 (a3, Ha paboTarolieM Hacoce 3alMTa OT mepekoca (a3 MOKeT
HEe cpaboraTh, T. K. Ha BBIBOJE HACOCa, COOTBETCTBYIOIIEM oOOpBaHHOW (a3e, Oymer
NPUCYTCTBOBaTh HANpsDKEHUE, HaBeJEHHOE OT JABYyX JApyrux ¢(a3. B stom ciywae uepes
HEKOTOpOe BpeMsi cpaboTaeT 3aluTa Mo meperpeBy Hacoca. [Ipu ycraHOBKE MakKCHMalIbHOTO

nomycka (154 - 275 B) u tume cetm — «onHodaznas» JIHK daxruyeckun mnepecraer
KOHTPOJINPOBATh MUTAOLIYIO CETh.
Wznenue mnpu yCTaHOBICHHOM THIIE NHUTAOWIEH cetn — «Tpexda3Has» uMeeT

BO3MOXKHOCTh MPEAOTBPATUTh HEMITaTHYI0 paboTy 00OpydOBaHUS CTaHUMU MpPHU HapyIIEHUU
nocienosarenbHocTd a3, s peanmzanuu  3TOW  BO3MOXKHOCTHM — BBIBOJIBI  Hacoca,
MOJIKJTFOYaeMble K TUTAIONIEeH CeTH JOJDKHBI ObITh MapkupoBaHbl ((aser A, B, C) u mMoHTax
AIEKTPUYECKOM CXEMBbl HACOCHOH CTaHIMU JIOJDKEH OCYHIECTBISATHCS B COOTBETCTBUH C
MapKUPOBKOM BBIBOJOB HAacOoCoB, nuTaromieit cetu u JJHK.

B cnyuasx, xorma xonmdectBo noakiroueHHbIX K JIHK HacocoB MeHble koamuecTBa
YCTaHOBJICHHBIX HACOCHBIX IJIaT, HACOCHI MOJKIIIOUAIOTCA K KaHAlaM C MEHbIIMMH HOMEpaMHu, a
KaHaJIbl ¢ HAaMOOJIBIIUMHI HOMEPAMHU OCTABJISIOTCA CBOOOTHBIMH.

[Ipu wucnonp30BaHUM HACOCOB 0€3 JaTYMKOB TeMmmeparypbl W (WIU) BIAKHOCTH
YCTaHOBUTE JJIsI OTCYTCTBYIOIINX AaT4rkoB TUI «Her» B MeHI0 «KoHpuryparms».

[Tpu ucnonb3oBaHuU IByX U O0Jiee HACOCOB BO3MOXHBI JIBa OCHOBHBIX pPEeKHMMa paboThI:,
BHIOOp AKTUBHOIO HAacoca I0 HaMMEHbIIEH HapaOoTke, BBIOOp Hacoca MO HauOOIbIIEMY
BpEMEHH IpocTos. B mepBoM citydae paBHOMEPHO pacXoAyeTcsi pecypc HacOCOB [0 MOTOYacaM,
BO BTOPOM — DPaBHOMEPHO pAacCXOAYeTCs pEecypc HAcOCOB IO KOJUYECTBY MYCKOB. Tperuid
BapuaHT oOecleunBaeT BbIPAaBHMBAHHE pecypca B Clydasx, KOIJa HAcoChl MO KaKUM-TO
OpUYMHAM  HakKOMWIM OoJblIoi pa3zder mo Hapaborke. Kpome Toro, mpu HEOOXOAMMOCTH,
HAcOChl MOXKHO Ha3Ha4aTh pe3epBHBIMH. Pe3epBHbIE HACOCHI MOTYT BKJIIOYATHCS TOJBKO MU
OTCYTCTBUH JIOCTATOYHOTO JUIS MOJJIECPKAHMSI JaBJICHHUS KOJMYECTBA MCIIPABHBIX
HAaCOCOB.

PyuHoli pexxuM MOXET HCIONB30BaThCS AJISl IPOBEPKH HACOCOB, NMPH HX s
00CITy)KMBaHUH.

OOMOTKH MycKaTeNieit HACOCOB JIJIsl YMEHBIIICHUS IOMEX, BO3HUKAIOIIUX B R K
MOMEHTHI ~ TEPEeKIIOUEHUs]  IMycKaTesJed  PEKOMEHIyeTCsl  LIYHTUPOBaTh [ 1]
RC-nienmouxoit (cM. pucynok 17). IMapamerpsr RC-1ienmu 3aBUCAT OT MOITHOCTH c

Harpy3ku. Jlyisi myckareneid no 2-ro tumopasmepa napamerpsl RC-mienu moryt —I_—<
obITh crienyromumu: 39 Om 1 Bt; 0,01 Mx® 630 B.

Pucynok 17
2.4 JledcTBUS B SKCTPEMAIIbHBIX YCIOBUAX

[Tpyu BO3HHMKHOBEHHH BO3TOpaHUs B IIKady yImpaBleHUs WM MOMaJaHus B
HETO BOJIBI CIIEyeT 00CCTOYUTh U3/IEINE BHEITHIUM PYOUITBHUKOM.
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3 Texauueckoe 00CITy>KUBaHHE

3.1 OOumme ykazanus

TexHndyeckoe  0oOCHy)KMBaHHWE  IMPOBOIUTH  OTHOBPEMEHHO C  TEXHHYECKUM
00CITy’KBaHHEM HACOCOB.

3.2 Mepsl 6e30macHOCTH
Bce paGoTh! JOMKHBI IPOBOAUTHCS HA 00ECTOUCHHOM 000pPYIOBaHHH.
3.3 Tlopsaaok TEeXHUYECKOTO 00CITYKUBAHHS

[IponsBecTn BHEMIHUN OCMOTP HM3IENUA. YIAJIUTh MIbUIb C KIEMM C HNOMOIIBK KHCTH.
OuuCcTUTH KOPIYC M3AENIHS OT 3arpsi3HEHUN C MOMOIIBIO BJIA)KHOW BETOIIM CMOYEHHOW BOJOM.
IIpuMeHeHne arpecCUBHBIX KXUIAKOCTEH He Jomyckaercs. IIpoBepuTh HaIEKHOCTh KpEIICHUs
MPOBOJIOB B U3JICIINH.

4 Tekymuii peMOHT

Criucok HeMCHpaBHOCTEH, KOTOPhIe MOTYT OBITh YCTPaHEHBI B MpoOLiecce HKCILTyaTaluy,
npuBeeH B Tabmume 15. Ilo ocTaJbHBIM HEHUCNIPABHOCTSAM CIEAYeT OOpamarbcs Ha
npeaAnpuiATUC-U3roTOBUTCIIb.

5 XpaHeHue
XpaHeHHe U3eIHs T0JDKHO OCYLIECTBIATHCSA B TPAHCIIOPTHOM Tape.
5.1 VYcnoBus xpaHneHus

XpaHeHHE MOXKET OCYHIECTBISATHCS B CIEIYIONINX YCIOBHIX:

® B OTalUIMBa€MbIX NOMEIIECHUSIX Mpu Temreparype Bo3ayxa oT 5°C mo 40°C u
OTHOCHUTENBHOU BraxkHocTu 10 80% mnpu temnepatype 25°C 0e3 KOHIEHCalllH BIIary;

® B HEOTAIUIMBAEMBIX IMTOMEIEHUSAX NPHU TeMieparype Bo3ayxa oT muHyc 30°C no
50°C u otHOCHUTENBLHOM BiIakHOCTH 10 90% 0€e3 KOHAEHCAIIUY BJIArH.
B Bo31myxe He JOIKHO OBITh KUCIOTHBIX, IIETOYHBIX M IPYTUX arpeCCUBHBIX MPUMECel U
TOKOITPOBOJIAILIECH MBLIH.

6 TpancnopTUpOBaHHE

® VihakoBaHHBIE  M3J€NUs  JOIYCKAaeTCd  TPaHCHOPTUPOBaTbL B 3AKPBITBIX
TPAHCIIOPTHBIX CPEACTBAX B COOTBETCTBUU C IPABWIAMU IIEPEBO30K, IECHCTBYIOILUMU
Ha COOTBETCTBYIOLIEM BUJIE€ TPAHCIIOPTA.

® Jlocne TpaHCIOPTUPOBAHMSI B YCIOBUSAX OTPULATENBHBIX TEMIIEpaTyp H3IEIHs
mepell paclmakoBBIBAHWEM JOJDKHBI OBITH BBIJEpXKAaHBI HE MEHEe JBYX CYTOK B
HOpPMAaJIbHBIX YCIOBHUSX.

® Jlorpy3ka © BBITpy3Ka YIAKOBAHHBIX W3/AEIMHA JOJDKHBI TPOBOAMUTHCS B
COOTBETCTBUH C HAJMHCIMH M 3HaKaMu, HAHECECHHBIMH Ha TPaHCHOPTHOH Tape. Bo
BpeMsl TOTPY30YHO-Pa3rPy30UHBIX pabOT W TPAHCIOPTHPOBAHUS H3JACIHS B
TPAaHCIIOPTHOM Tape HE MOJDKHBI IOJBEPraThCs PE3KUM yaapaM M BO3JACHCTBHIO
aTMOC(EPHBIX OCAJIKOB.

® PaccTaHOBKa M KpEIUICHHE YMAaKOBAaHHBIX H3AETUN B TPAaHCHOPTHBIX CPEACTBAX
JOJDKHBI  00ecTieunBaTh WX YCTOMYMBOE TMOJNIOKEHHE, HCKII0YaTh BO3MOXKHOCTH
CMEILIEHHUS U YIapOB.
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7 Yrunuzanusg

[Tocne okoHuYaHUS CpOKa HKCIUTyaTallMd H3JEJNHE HE MPEACTaBISET OMACHOCTU IS
YKU3HU, 37J0POBbS JIIOJIEH WK OKpYyXkatomiel cpenbl. TpeOoBaHUS MO yTUIN3alUU OTCYTCTBYIOT.
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[TPUJIOXXEHMUE 1. Pekomennyemoie Hactporiku YPII u YIIIT

1.1 Altivar 61 u 71

Pa3gen meHro

[Tapametp

1.DriveMenu ->
1.9.Communication ->
ModbusNetwork

[Modbus Address]

[1-4]

Anpec y3ma,
YCTaHaBIIUBAETCS B
COOTBETCTBHHU C HOMEPOM
Hacoca

[Modbus baud rate]

[19.2 Kbps]

burosas cxopocTs,
BeIOHpaem 19200 our/c.
Ecnu ncnonesyemslii mopt
UPII mognep>xuBaet, MOXKHO
BbIOHpaTh 38400 OuTt/C.

[Modbus format]

[SE1]

®dopmaT cuMBOIIa,
BbIOMpaeM § OUT JaHHBIX,
MapuTeT YeTHbIH, 1 cTon-6uT
T. K. 3TO IIapaMeTpsbl
PEKOMEHAyEeMBbIe
CTaHAapTOM IS
Modbus-RTU.

1.DriveMenu ->
1.6.COMMAND

[Profile]

[not separate]

OyHKIMOHATBHBIN PO(UITH
YaCTOTHOT'O
npeoOpaszoBaTers,
BbIOUpaeM npoduib CiA
402 Not Separate

[Ref. 1 channel]

[Modbus]

Hcrounuk 3amanus u
KOMaHJ1 YIPaBICHUS IS
KaHana 1, BeIOupaem
Modbus

[Ref. 2 channel]

[HMI]

Hcrounuk 3afaHus 1
KOMAaH/Ibl YIIPABICHUS IS
KaHala 2, BblOupaeM
yIpaBJIeHUE C MaHEeIU

[Cmd switching]

[LI6]

Ilepexmrouarens MeXIY
KaHaJlaMH, BBIOUpaeM —
PEXUM MEePEKITIOUeHUs 6-M
JMCKPETHBIM BXOJOM
YaCTOTHOTO
npeobpazosarens (L16).
LI6 6yner Bxomom
MIEPEKIIIOUEHHs] B Py4YHOU
PEXUM.

[Copy Channel 1<->2]

[CMD+REF]

KonupoBanue yCcTaBku 1
KOMaH/I yIPaBJICHHUS C
kaHana | Ha 2, BBIOMpaeM —
KOTIMPOBATh U YCTABKY

Y KOMAaH/IbI JUTS
0e3yaapHOCTH Iiepexoia
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