HNHCTpyKIUS 10 MOHTAKY M IKCILIyaTAllUH

[TpuGop ynpasieHus, KOHTPOJIS U 3aIUTHI HACOCOB
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1. O01ue MoI0KeHus

MoHTaxk M BBOI B JKCILUIyaTAIlMIO pa3peliaercsi NPOU3BOIMTH TOJIbKO
KBAIN(PUIUPOBAHHBIM cHienHajucTam!

1.1 OdnacTn npuMeHeHnst

[Ipubop ympasieHus, KOHTPOJIA W 3amUTel HacocoB SK-712 wmcmonmbiyercs Ui
yrpaBJaC€HUuA OJHUM CABOCHHLIM, IBYMs OJWMHAPHBIMU WJIKW OAWHAPHBIM HAaCOCOM B
COCTaBE€ YCTaHOBOK:

® CHUCTEM LIUPKYJIALINY,

® CHCTEM IOBBIIICHUS JTaBIICHUS;

® CHCTEM OTBEJICHUS CTOKOB.

IIpudop npennazHaven:

® JUI pacrpeeNiCHNs] BpEMEHH pabOThl MEXK/Ty CABOCHHBIMH HACOCAaMH MM ABYMS
OJIMHAPHBIMH HACOCaAMH;

® JJIT aBTOMATUYECKOTO TEPEKITIOUEHUs (PEKUM pabOThl «OCHOBHOH/ PE3EPBHBIIN)
IIPU HEHCHPABHOCTU OJHOTO M3 CABOCHHBIX HACOCOB WJIM OAMHAPHBIX HACOCOB
onHo(a3HOro WK Tpex(pasHoro Toka ¢ Moropamu 10 10 A;

® I aBTOMATHYCCKOI'O JABYXCTYINEHYATOI'O YHpaBJICHUA CHUCTEMOM U3 ABYX
OAWHApPHBIX HACOCOB HUJIK OJHOI'0 CABOCHHOI'O IO CUTHaJIaM BHCIIHUX AATYMKOB
(monnaBKH, aHAIOTOBBIN TaTYMK JaBieHus 4-20 mA, CyTOUHBIH TaiiMep U T.IL.);

® JUIs PyYHOTO 3aIlyCKa HacOCOB B TECTOBOM pexume (10 15 cek.).

OcHoBHbIe pyHKIUU pudopa:

® aBTOMATHYECKOE M PYYHOE IEPEKITIOYCHNE HACOCOB;

® TIPOTPaMMHO 3a7jaBaeMbIe TapaMeTPBl HACOCOB, YPOBHEH, TaBICHUSA U
JPYTHX TTapaMETPOB CUCTEMEI,

CHUTHANM3aLHS KOJIa HEUCIPAaBHOCTH;

MIEePEKITI0YEeHUE Ha PEe3ePBHBII HACOC TIPH BBIXO/IE U3 CTPOS OCHOBHOTO;
MEPEKITIOYCHUE HACOCOB JIIs 00CCIICUCHHST OTMHAKOBOI HapaOOTKH;
MPOrpaMMHUPYEMOE BpeMs IICPSKIIFOUCHHS HACOCOB OCHOBHO/PE3epBHBIIl;
MOJIKJTFOUEHHUE K pabOTe IMMKOBOTO HACOCA 110 BHEITHEMY CHUTHAIY;
KOHTPOJIb TOKA 110 2-M (pa3aM KaXKJIoTO JBUTaTEIIs;

3alIuTa JBUTATENIe OT Imeperpesa ¢ ucnoyib3oBanueM koHTtakta WSK/PTC;
KOHTPOJIb YPOBHSI 10 TPEM TOILJIaBKaM;

KOHTPOJIb OIIMOOYHOTO cpabaTHIBAHUS MTOTIABKOB;

BO3MOKHOCTH pabOTHI ¢ aHAJIOTOBEIM JaT4iKoM 4-20 mA ;
JHUCTAHIIMOHHOE OTKJIIOUCHHUE,

BBIXOJIbI Ha BHEIIIHEE YCTPONUCTBO CHUrHAIM3aIiK / cOopa HH(POPMAIHH.

1.2 Texun4yeckne XapaKTepHCTUKH

— HanpsbkeHne nuTaromei 3IeKTpoceTH: ~1x220B/3x380B+/-10%

— YacTroTa nuTaromen aMeKTPOCETH: 500

— HomuHanbHbIi TOK Hacoca He Oojee 10 A.

— IloTpebnsiemas MOIIHOCTH pHUOOpa 20 BA

— Bun 3ammTel IP 65

— Temneparypa dKcIuTyaTaluu: -10 C°-+40 C°
— Temneparypa TpaHCIOPTUPOBKHU M XPAHEHHUS: -40 C° - +50 C°

2. Mepbl 6e30n1aCHOCTH

HaCTOﬂH_laSI HUHCTPYKOHA 110 MOHTAXy M OKCIUTyaTalluh COACPKUT OCHOBHBIC
YKa3aHus, KOTOPBLIC JOJI’)KHbI CO6IIIO[[aT])C$I Ipyu MOHTAXE€ M OKCITyaTalluu
npubopa. OHa 00s3aTeTHHO JOJDKHA OBITH M3ydYeHA SICKTPOMOHTEPOM, a TaKXKe
caMHUM TIOJb30BaTesieM. HeoOXOoquMOo BBIIONHATh HE TOJBKO T€ TPEOOBAaHUS IO
0€3011aCHOCTH, KOTOPBIE U3JIOKEHBI B 3TOM pasjielie, HO U T€, KOTOPhIE UMEIOTCS B
CIIEAYIOIIKMX pa3/ienax.

Caenyer o0s3aTesibHO C00JII0aTh Mepbl 0€30IACHOCTH, TNpHUBEJAEHHbIE B
HHCTPYKIUSIX 0 MOHTAKY M IKCILTYaTAIIMA MOIKJII0YAeMBbIX HACOCOB!

2.1 3HaKkM B HHCTPYKLIMH II0 MOHTAXKY H IKCILTyaTAIlUH

3HaK MpeaynpeKACHUs 00 IIEKTPHUCCKOM HANPSHKCHUH:

Ha tpeGoBanmst mo 6e30macHOCTH, HECOOIIOJEHHE KOTOPBIX BEIET K IOJOMKE
nprudopa 1 HapyIIeHUIO ero (QYHKINH, yKa3bIBaeT 3HAK:

BHumaHue!

2.2 KBajaudukanus 00cIyKUBAIONUIETO MEPCOHAJIA

Jliss  MOHT@XHBIX pPabOT MEepCOHaN JODKEH HMMETh COOTBETCTBYIOLIYIO
KBaJTU(PUKAIIHIO.

DJEeKTpUYECKoe TOJAKIIOUSHHUE pa3peliaeTcsi IMPOU3BOJUTH 3JIEKTPOMOHTEDY,
HMEIOLIEMY  JOMYCK  COOTBETCTBYIOIIETO  MECTHOTO  SHEProcHabKarolero
MPEANPUSATHS, U COTJIACHO JICHCTBYIOLIMM IPABUIIaM.

2.3 IMocaeacTBus HECOOIOAEHUA TEXHUKH 0€30IACHOCTH

HecoOmnronene TeXHUKH O€30IMAaCHOCTA MOXKET IIOBJIEYL 3@ COOOH THKENIbIE
MOCJIEACTBHUSL ISl 4eJoBeKa, sl mpubopa © JUls TOAKIIOYAEMBIX HACOCOB.
Hecobmronenne ykazaHuii 1o 0€30MacHOCTH BelET K IOTEPE BCAKUX MpPaB Ha
BO3MeIIeHHE yiiepoOa.

Bo03MOXKHBIE TOCIEACTBUS:



®  BO3HHKHOBCHHE HECUYACTHBIX CIIy4aeB BCIICICTBHE SJIEKTPHYECKOTO H
MEXaHHYECKOT'O BO3ICHCTBUS;

e  HapyuieHue QYHKIMH prOopa;

e  HapyuieHue (pYHKIMHA HACOCOB.

2.4 Yxka3zaHus mo 0e30MacHOCTH IJIA M0JIb30BATE IS

Jns mpenoTBpallleHHss HECYACTHBIX CIy4aeB HEoOXOAMMO CTpOro coOIoaaTh
obmue TpeGoBaHMS 10 OE30IacHOCTH U TPeOOBaHMUS, M3JIOKEHHBIE B HACTOSIIEH
HWHCTPYKIIHH.

[Ipu pabore ¢ mpuOOPOM HEOOXOAMUMO HCKIIOYHTH BO3MOXKHOCTH MOPAKEHHS
IEKTPUIECKIM TOKOM.

3AIIPEIIEHO BckphiTHE Npudopa moJjb3oBaresiemM!

B cmywsae HeoOxommmocTH, NHpH pPEMOHTE Mpubopa WIM TPH H3MEHCHUHU
JIEKTPUYECKOTO TOAKIIOUCHUS, BCKPBITHE NPHOOpa pas3pelaercs MpOU3BOAUTH
TOJIBKO IIEPCOHAIY, IMEIOLIEMY COOTBETCTBYIOLIYIO KBATH(DUKALHIO.

3. TpancnopTHPOBKA M XpaHeHHe

[Ipn nomyuennu npubopa ciexyeT NMPOBEPUTH HATMYHE BO3MOXKHBIX BHEIIHHX

MOBPEKICHUH, TOJyYSHHBIX B MPOLECCE TPAaHCIIOPTHPOBKH. [Ipu oOHapykeHUH

MOBPEXKACHUN CIEAyeT TPEeNbSBUTh MNPETEH3WH TPAHCIOPTHOH KOMIIAHWU B

COTJIaCOBAHHBIE CPOKH.

Buumanue! IIpuGop XxpaHuTe B CyXoM MecTe, 3alIUINATH  OT
MeXaHUYEeCKUX MOBPe:KIeHUN U BO3AeHCTBUI OKpY»Kaiomei
cpeabl (BbICOKasi WJIM HU3KAas TeMIepaTypa u ap.)!

4. O0beM NOCTABKH

- mpubop ynpaBiieHHs, KOHTPOJIS U

3amuThl HacocoB SK-712 - lmr.
- CeTeBOU IpeAOXpaHHTENb (BHYTpHU MPHUOOpA) - lmr.
- 3anIyIIKH, 3alIXIIAI0NINE MeCTa KpervieHns (BHYTpH nmpubopa) - 41mT.
- MHCTPYKLUS II0 MOHTaXXy M 3KCIUTyaTalluu - lmr.

5. Onucanue npudopa

5.1 JIuneBas manejn mpudopa (puc. 1)
Ha nuneBoif manemu npubopa pactonokKeHbl CISAYIOIHe OpPraHbl YIpPaBICHUS H
WHIUKATOPBI:
1. CereBoil aBTOMaTHYECKH BBIKIIOYATENb
OcyniecTBiISeT Py4HOE BKJIIOUEHHUE M BBIKIIOYEHHE BCETO Mpuodopa.
2. KnaBuarypa
OcylecTBisieT  MPOrpaMMHpPOBAaHHE  PEXUMOB  paboTel  mpubopa,
HepeKIII0UYeHHEe 1 BEIOOP 3HAUSHUH NMapaMeTPOB CUCTEMBI.
3. Ludposoii mHAMKATOP

Orobpaxaer HWHPOPMAIMIO O TEKyIIeM peXHMe paboTe, HOMeEpe
TEKYILEro mapaMeTpa ¥ ero 3Ha4eHUH.

4. Cseroauoxa pabotel Hacoca Ne 1
Cgerurcs B citydae pabothl Hacoca Ne 1.

5. Cseroauon aBapuu Hacoca Ne 1
CBeTuTcs B Cilydyae aBapUiHOM OCTaHOBKM Hacoca Ne 1 mo mokazaHusm
naryunka WSK/PTC, a Taxke npy NpeBBIIEHUN OHOTO WM IBYX (pasHBIX
TOKOB GoJiee yeM Ha 25% OT yCTaHOBJIEHHOTO 3HaYeHHs (I>1,25%L0,).

6. Cseromgmon paboTsr Hacoca Ne 2
CaetuTcs B cirydae paboTsl Hacoca Ne 2.

7. Cserommon aBapuu Hacoca No 2
CeTuTcs B ciy4yae aBapuilHON OcTaHOBKH Hacoca Ne 2 1Mo MoKa3aHHsSIM
narauka WSK/PTC, a Taxoke npu npeBbIIEHUH OAHOTO WU IBYX (pa3HbIX
TOKOB 6oJiee 4eM Ha 25% OT yCTaHOBJIEHHOTrO 3Ha4eHMs (I>1,25%,,.).

8. Caeroaunon omMOKY JaTYNKOB
CBetuTcsl B Cilydyac OOHApY)KCHUS HEUCIIPABHOCTH II0 MOKa3aHUSM
BHCHIHUX JAaTYUKOB.

5.2 BuyTpennmii Bua npudopa (puc. 2)
BHyTpu npubopa pacrosiokeHsl CIeIyIONe IEMEHThl U KIEMMHBIE KOJO/KH:

CeTeBoif aBTOMaTHYECKHI BEIKIIOYATEIh

[IuHa 3a3emiieHus

I'He370 ceTeBOro MpeaoXpaHuTeNs Ui MUTaroei snextpoceTn ~380 B
I'He310 ceTeBOro MpeaoXpaHuTes I MUTaIoIel daekTpoceTn ~220 B
KonTakrop Hacoca Ne 1

Konrakrop Hacoca Ne 2

KﬂeMMHaH KOJIOAKa I NnOACOCAUMHCHHUSA BHCIIHHUX JATYHUKOB, JATYHUKOB
WSK/PTC u ycTpOWCTB CHUTHATH3AIMA

NNk WD —

5.3 Tunbl ynpaBJIeHHsI CHCTEMOIi
B 3aBucuMoctH OT 007acTM TNPUMEHEHHMS BO3MOXKHBI CIICAYIONIHE THIIBI
YIPaBJICHUS! CHUCTEMOHM, yCTaHOBKa KOTOPOTO OCYILIECTBISETCS BO BpeMs BBOJA
npudopa B sKkcIuryaranuro (Tabmmma 1):

Tabmuma 1

Tun O06nacTh MPUMEHEHHUS

Cucrema MUPKYIALIT

Cucrema MOBBIIICHUS JAaBJICHUS C CUTHAJIaMU OT ABYX PEJIC NAaBJICHUS

Cucrema MOBBIIICHUS JaBJICHUA C CUTHAJIOM OT aHaJIOroOBOI'0 JaT4yhKa

Cucrema yAaJICHU CTOKOB C CUTHaJIaMU OT ITOIIJIABKOBBIX JaTYUKOB

[V N IR RN SR

Cucrema yAaJeHUusA CTOKOB C CUTHAJIOM OT aHAJIOTOBOI'0 AaTYWKa

5.4 Ynpasiienne npu6éopom



OcymiecTBisieTcs Ha IUIEBOW aHEIH IIPYU IOMOIIH KJIaBHATypHI (puc.1, mo3.2):

<+> nuim <-> - U3MEHEHUE pexxuMa wid napamerpa. [Ipu 3ToM ycTaHOBIIEHHBIH
PeXUM  WIM  TapaMeTp oToOpaxaercs Ha  IM(POBOM
WHJIMKATOPE IIOCTOSHHBIM CBCYCHHEM, a HOBOC 3HAUYCHUC —

MHUTaHHEM;

<Enter> - BBIOOp HOBOT'O PEeXKMMa WJIH IIapaMeTpa;

<Esc> - OTMEHa HOBOIO peXUMa WIM MapaMeTpa M BO3BpAaT K paHee
YCTAHOBJIICHHOMY, @  TaKXkKe  MEPEeKIIIOYEHHE  MEXIy

oroOpakeHHEeM pekuMa paboTel Tpubopa WM 3HAYCHUS
JTABJICHU/YPOBHS B CHCTEME B €IMHUIIAX Oap/ M;
<Esc>+<Enter> - nepexol Mex1y pexXuMaMH YIPaBJICHUS U IPOTPaMMUPOBaHUSL.

ITpu BKITIOUEeHNHN Tiprbopa Ha UG POBOM WHAMKATOpE (puc.1, 1mM03.3) oToOpaxaeTcst
YCTaHOBJICHHBIM PEXHUM PaOOTHI (IMIOCTOSIHHOE CBeUeHHE). BO3MOKHBIE PEXUMBI
paboTsl mpubopa ykazansl B Tabnuie 2.

HEUCIPABHOCTM MO IIOKa3aHUSAM BHEUIHMX JAaTYUMKOB 3aropacrcs CBETOIUOJ
omuOKH maTtunkoB (puc.l, mo3.8). B oboux cimywasx, ecnu B TeueHue 10 cex. He
HCIOJBb3YeTCsl KIaBHaTypa, Ha IU(PPOBOM HMHIMKATOPE HAYMHACT OTOOpaKaThCs
KoJi HeucrnpaBHOCTH. Kojbl BO3MOMHBIX HEUCIPABHOCTEH B 3aBHCHUMOCTH OT
YCTaHOBJICHHOTO THIIA YIMPAaBJICHUS CHCTeMOW ykasanel B Tabmuue 3. Ilpwu

Tabmnuua 2

Pexum Onwucanne

1A2 ABTomaruueckas pabora HacocoB | u 2

-A2 ABTomaruueckas paboTa Hacoca 2, Hacoc | BBIKIIIOUYEH

1A- ABTomaruueckas paboTta Hacoca 1, Hacoc 2 BBIKJIFOUYCH

-0- Hacocb! BeIKITIOU€HBI, COPOC KOJIa HEMCITPaBHOCTH

1H- Pydnoe Bkmouenne Hacoca 1 Ha 15 cek., 3atem pexum - 0 -

-H2 Py4noe BkmIOueHNE Hacoca 2 Ha 15 cek., 3aTeM pexuM - 0 -

Jnst u3MeHeHust pexuma paboThl HEOOXOMMO BOCIIONB30BAThCS KIIABUIIAMU <+>
win <->, HoBbIil pexuM paboThl 0TOOpaXkaeTcss Ha MHIUKATOpe MuraHueM. J[is
ero BblOOpa HeoOXomuMo Haxarh KiaBuiny <Enter>. /[lns Bo3Bpara K
IIpeabIIyel yCTaHOBKE HE0OX0JMMO HaKaTh KiaBumy <Ese>.

B cucremax NOBBIIIEHWS HAaBICHUS WINM YAAICHUS CTOKOB C CHTHAJIOM OT
AHAJIOTOBOTO JaTUYMKA JaBJICHUS WM YPOBHS (THII yNIPaBICHUs cCHCTeMOr 3 uiun 5)
Ui OoTOOpaKeHHs Ha UU(GPOBOM HWHIMKATOPE 3HAYCHUS NABJICHUS/YPOBHSA
HeoOxoanMo Haxath Kiasuiry <Esc>. 3HaueHne naBieHust oToOpakaeTcs B 6apax
c marom 0,1 6ap, 3HaueHne ypoBHSI oToOpaXkaercsa B MeTpax ¢ marom 0,02 metpa.
Ilepexon B oToOpaxkeHHe 3HA4YEHWs IABICHMSA/YPOBHS B CHCTEME IIPOUCXOAUT
TaK)Ke aBTOMATHYECKH B cllydae, eciii B TeueHue 10 cek. He HCIOJIB3yeTcs
KJIaBUaTypa.

Jns Bo3Bpara B OTOOpakeHHME pexHuMa pabdOThl HEOOXOIMMO HaXKaTb JIHOOYIO
KJIaBHIILY.

B ciydae aBapuiiHOH OCTaHOBKM HAcOCOB 3aropaercsi COOTBETCTBYIOIIMI
cBeronuon aBapuu Hacoca (puc.l, mo3.5, mo3.7). Ilpu oOHapyxeHHH

BO3HUKHOBEHHHU HECKOJIbKUX HEHCIPaBHOCTEH OHH oToOpaKaroTCs
MOCJIEOBATEIIbHO. Taoauna 3

Kox | Tum ympas. OnucaHne HEUCIPaBHOCTH
E.00 1,3,5 JlncTaHIIMOHHOE OTKJTIOUEHHUE
E.01 3,5 OO6psbiB nartunka (1<2.5mA)
E.02 BCE 3ammura oT CyXoro xoja
E.03 4,5 Curnanusanusi Iepenusa 1o MOoIUIaBKy
E.04 4 Co6oit noruraBkoB (IN1=0,IN2=1,IN3=0)

5 CurHanu3anusi HO3K0ro ypoBHsI [0 aHAJIOT. JaTYUKy
E.05 4 Co6oit norutaBkos (IN1=0,IN2=0,IN3=1)

5 CurHanusanusi nepenivsa 1o aHaJoroBoMy JIaT4uKy
E.06 4 Co6otit noruraBkoB (IN1=1,IN2=0,IN3=1)
E.07 4 Cootit noruraBkoB (IN1=0,IN2=1,IN3=1)

5 HemnpasunsHoe nporpammupoBanue napamerpos PHx
E.10 BCE 3ammura Hacoca 1 mo WSK1
E.11 BCE 3ammra Hacoca 1 mo WSKI 3 paza (cOpoc uepes - 0 -)
E.12 BCE 3amuTa Hacoca 1 mo Toky B ¢asze 1 (copoc yepes - 0 -)
E.13 BCE 3amuTa Hacoca 1 mo Toky B ¢ase 2 (copoc yepes - 0 -)
E.20 BCE 3amura Hacoca 2 mo WSK2
E.21 BCE 3ammra Hacoca 2 o WSK2 3 paza (cOpoc uepes - 0 -)
E.22 BCE 3amuTa Hacoca 2 1mo ToKy B ¢ase 1 (copoc yepes - 0 -)
E.23 BCE 3amuTa Hacoca 2 1o ToKy B ¢ase 2 (copoc yepes - 0 -)

JInst BBIXOJa U3 pexrMa OTOOPaXKCHHUsS KOJla HEUCTIPABHOCTH HEOOXOIUMO HaXKaTh
JM00YI0 KiaBuily. B ciydae Haauuus HEUCIIPABHOCTH, €ClK B TeueHue 10 cek. He
UCTIONIB3YeTCS KIJIAaBHATypa, IPOUCXOJHWT aBTOMATHYECKHH BO3BpaT B PEKUM
oToOpakeHHs KoJla HEHCIPAaBHOCTH.

B ciywae ycrpaHeHUs HEHCIPaBHOCTH, €€ KOJ aBTOMAaTHYECKH IIepecTaeT
0TOOpakaThCsl, @ COOTBETCTBYIOLINI CBETOAMON TAaCHET, KpOME HEHUCIPaBHOCTEH,
otobpakaempix komamu E.11, E.12, E.13, E.21, E.22, E.23. [Ina ux cOpoca
HeoOxoanMmo TiepeiiTa B pexuM - 0 - (Hacoch!l BEIKITFOUEHBI, COPOC HEUCIIPABHOCTH).



Jliis mepexona B peXUM MPOTPaMMHUPOBAHKS HEOOXOIMMO OJHOBPEMEHHO HaXKaTh
wiapuy <Esc> + <Enter>. B pexume nporpaMMUpOBaHUsl MOKHO OCYILECTBIATh
YCTaHOBKY IPOrPaMMHPYEMBIX apaMeTpoB (HACTpOiiKa MpuOOpa) MM MPOCMOTP
UH(POPMALMOHHBIX TAPAMETPOB (COCTOSIHUE BXO0B Iprudopa). [Iporpammupyemsbie
U MH(OPMALMOHHBIE MTApaMeTPhl ¢ YKa3aHUEM HMX BO3MOXXHOTO MHUHHUMAJILHOTO M
MAaKCUMaJIbHOTO 3HAYEHUS M E€JUHUIBLl HU3MEPEHUs B 3aBUCHUMOCTH OT
YCTaHOBIICHHOTO THIIA yIIPABJIECHUs CUCTEMOH yka3ansl B Tabmunel0 (1m1.7.1).

Tun ynpaBneHuss CHCTEMBI B 3aBUCHUMOCTH OT OOJAacTH  NPUMEHEHHS
nporpammupyetcs napamerpom PF0. Bo Bpemsi mporpaMMupoBaHHS JOCTYITHBI
TOJIBKO TE€ TapaMeTphl, KOTOpPHIE HWCIONB3YIOTCI B YCTAHOBICHHOM THIIE
YIpaBJICHUS CUCTEMOM.

[Ipr momomnm xmaBum <+> i <-> HEOOXOAWMO BBHIOPATH MPOTPAMMHUPYEMBIH
Wi MHQOPMAIMOHHBII HapaMeTp W Haxarh kiaBuily <Enter>. Ha unaukarope
Oyzner otoOpakaTbCs YCTaHOBIICHHOE 3HAUEHHE JAHHOTO Mapamerpa (IOCTOSHHOE
cBeyeHue). Jlng  u3MEHEHHs] 3HAYEHUsA  NPOrPaMMHUPYEMOro  mapameTpa
HEOOXOMMMO BOCIIOJIb30BaThCs KIaBUIIaMH <+> wiu <->, HoBoe 3HaucHHE
HpOrpaMMHUPYEMOr0 MapameTpa 0TOOpakaeTcsi Ha MHIMKAaTOpe ¢ MuraHuem. Jlms
ero BbIOOpa HeoOXomuMo Haxarh KiaBuiny <Enter>. J[lns Bo3Bpara K
IIpeabIIyel yCTaHOBKE HE0OX0JMMO HaKaTh KiaBumy <Ese>.

Jnst Bo3Bpara K MpenblaylieMy MEHIO BBIOOpa MapaMeTpoB HEOOXOAMMO HaXaTb
xiapuiy <Esc>.

Jis Bo3BpaTa B OTOOpakeHHWE peXnMa pabOTHl HEOOXOIOMMO OIHOBPEMEHHO
HaxaTh knapuiin <Esc> + <Enter>.

6. YcTaHOBKA / MOHTAK

6.1 MonTa:xk npudopa

Koprryc npubopa kpenurcs Ha CTEHE IPU MOMOINU Jro0eeld u
BHumaHue ! | Lypymnos (4 wr.).

Jro0eiy ¥ Iypynsl B KOMIUIEKT ITIOCTABKH HE BXOJIAT.

IMocie MoHTaka mpubOpa HA  COOTBETCTBYIOIIME  MECTa  KPCIUICHUS
YCTaHABIMBAIOTCS 3ariIyllKH (BXOIAT B 00BEM IOCTaBKH), OOECIICUMBAOIINE
HEOOXOMMYIO CTEIEeHb 3alUThI IPHOOPA.

6.2 DekTpHYecKoe NOAKIIOUYEeHHe (puc. 2)

ONeKTpUYecKoe IMOJKIIOUEHUE Pa3pelIaeTcss MPOU3BOJUTh
3IEKTPOMOHTEPY, UMEIOIEMY JOIYyCK COOTBETICTBYIOLIETO
MECTHOTO 3HEPrOCHAOKAIOLIETO MPEANPHATHS, W COTJIAcCHO
JIEMCTBYIOIINM IIPaBUIIAM.

ITocme  mpoBeneHWS  DIEKTPUUYECKOTO  ITOAKIFOYCHUS
HEOOXOAMMO 3aKpPBITh BEPXHIOI 4YacTh KOpITyca mpubopa u
3a()MKCHPOBATH MOHTA)XXHBIMU BUHTAMHU.

-  HampsbKEHHE M 4acToTa IHTAIOMIEd BIEKTPOCETH
BHumaHue ! JIOJKHBI COOTBETCTBOBATH TEXHUYECKUM

XapaKTepUCTHKaM Hacrosuiero npuodopa (m.1.2);

- MOIIHOCTHU TIOJKIIOYACMBIX HaCOCOB/ﬂBHFaTeﬂefI

BHumaHue ! JIOJIKHBL COOTBETCTBOBATH TEXHUYECKUM

XapaKTEPUCTHKAM HACTOsIIEro mpudopa (im.1.2);

rmepe]] TMOAKIIOYCHUEM K MHTAIOIICH 3JEKTPOCETH HEOOXOAUMO OTKPBITh
BEPXHIOI0 YacTh KOpITyca NMpUOOpa W yCTAaHOBUTH CETEBOM IMPEIOXPAHUTEIH
(BxomuT B 00BEM IOCTaBKHM) B OJHO W3 THE3Z CETEBOTO TPEIOXPAHUTEISI
(puc.2, mo3.3 wmm mo3.4) B COOTBETCTBUU C HAINPSDKEHHEM IHTAIOIICH
AEKTPOCETH (BTOPOE THE3O TOJHKHO OCTATHCS CBOOOIHBIM):

380 B 220 B

(=] ]

JUIS TIOAKJIFOUSHHUS! IIMTAIOLIEH DIEKTPOCETH HEOOXOJUMO HCIIOJIb30BATh

COOTBETCTBYIOIIIUEC KOHTAKThl CETEBOr0 ABTOMATHYECKOTO BBIKITIOUYATEIISA

(puc.2, mo3.1) u kabenb ¢ CeYCHHEM COOTBETCTBYIOIIMM TOKY MOTPeOIsIeMOMy

JIBUTATCIISIMU:

L1, L2, L3 - xieMMsl IS TOAKIIOUSHUS K Tpex(a3Hoii anekrpocern ~380B,
500'm;

LLN - KJIEMMBI JUIS TTOAKIIOYeHUsT K onHO(pa3HO# amekTpocetd ~220
B,50 I'i, L-dasza, N-nelitpanb.

o0ecreunTh HaJEKHOE 3a3eMJICHHE HACOCOB/YCTAHOBKH B COOTBETCTBUH C
HeflCTBleLlIPIMH Tpe6OBaHl/IHMl/I, JUIA 4€T0 MOXKET 6])IT]) HUCIIOJIb30BAaHa IIWHA
3a3emsicHus (puc.2, mo3.2). [Ipubop SK-712 B 3a3eMiIeHUH HE HYKIACTCS.

kimeMMbl  Tpex(dasHbix jgBurareneid HacocoB U-V-W  MOIKIIOYHTH K
COOTBETCTBYIOIUM KiaeMMaM KoHTakTopoB U1-V1-WI1 pas Hacoca 1 u U2-
V2-W2 nas Hacoca 2 (puc.2, 103.5 1 1103.6);

KIeMMBbl omHO(a3HBIX nBuTaTeneil HacocoB L m N NOOKIIOYATE K
COOTBETCTBYIOIINM KileMMaM KoHTakTopoB L1-N1 mist Hacoca 1 u L2-N2 pas
Hacoca 2 (puc.2, m103.5 u 1103.6);

KOHTAKThl 3ammTel asurareaen WSK  wm  PTC  mogxmrounTts K
cootBercTBytomMM kiemmaM WSK1 nacoca 1 1 WSK2 Hacoca 2 kieMMHOI
Koyionku mpubopa (puc.2, mo3.7). JlJas HACOCOB HE HUMCKOIIUX 3al[UTy
neurateneit WSK wnmu PTC konrtaktel 0 u I wiemm WSK1 u WSK2
KIEMMHOM KoJoaku mpubopa (puc.2, 1m03.7) HEOOXOOMMO COCIMHHUTH
HNEPEMBIYKOH.



NP TOJCOCJMHEHWH BHELIHEro YCTPOWCTBa curHanuzauuu / cbopa
nHdopmanuu wucnonsdyercss Bbixon ALARM (puc.2, 1o3.7), KOTOpBIi
Npe/ACTaBIsIeT COO0M NMepeKIIIoYaloIInii KOHTAKT pelie, cpabaThIBaroliee MpH
BO3HHMKHOBEHHH JII000H 13 omIMOOK. B HOpMabHOM COCTOSIHUM CHCTEMBI HITH
NPY BBIKJIFOUYEHHOM ITPUOOpE 3aMKHYTHI KOHTAKThI NC-CC, IPH BOZHUKHOBEHUH
000 U3 OIMOOK 3aMBIKAIOTCSI KOHTAKTHI NO-CC.

MOJICOCIMHEHHE BHEIIHUX JATYMKOB K KOHTakTaM Bx0/0B 4-20 mA, WM,
IN1, IN2, IN3 kmemMMmHOH Komomku (puc.2, 103.7) OCYIIECTBISETCS B
3aBUCHMOCTH OT BBIOPAHHOTO THIIA YIPABJICHHS CUCTEMON B COOTBETCTBHH C
tabmumamu 4, 5, 6, 7, 9. B Tabmmmax yka3aHa TaKkKe 3aBHCHMOCTH
0TOOpaXKeHHs KOJa HEHCHPABHOCTU MpPU CpabaThIBAHUU COOTBETCTBYIOILETO
BHEIIIHEr0 [IaTYdKa M THI KOHTaKTa AaryWka - Nm.¢. (normal closed —
HOPMaJIbHO 3aMKHYTHI) wWiM n.0. (normal opened — HOpMalIbHO
Pa30MKHYTBIH).

B cjiydae, €Clin BHENIHUN JaTYUK HEC MCIHOJIB3YCTCsA, a TUIlI KOHTAaKTa JaT4YUKa
0003HaueH - N.C., TO HeoOXoauMO KOHTAKThI 0 u I cOOTBETCTBYyIOIIETO BXOIa
COCIIMHUTH TIEPEMBIYKOM.

Tabmauia 6
CucremMa noBBINIEHNS JABJIEHHA ¢ CHTHAJIOM OT AaHAJIOTOBOI0 JaTYHKA
Bxox ITogxmroyaeMblil JaTYUK A CUTHAI Tun Kox
1(4-20) | Ananorossrii qatyuk gaBieHus (4-20 MA) - -
Ilorpy>xHOM 31EKTPO, eJIe JABJICHUS ) 3alIUThI
WM Py TpoA (pexe 1 ) sam nc. | E.02
OT CYXOro xoJ1a (KOHTaKT | — 3J1ekTpo)
IN1 Pene naBneHus 3aLUTHI OT CyXOT0 X0Aa n.o. E.02
IN2 He ucnonesyercs - -
IN3 JlrcTaHIIMOHHOE OTKJTIOUEHHUE n.c. E.00
Tabmuma 7

Cucrema YaajieHusl CTOKOB C CHTHAJIaMHM OT NMOIVIABKOBBIX JATYUKOB

Bxon ITonkiroyaeMbId JaTYUK WA CUTHAIT Tun Kox
1(4-20) | He ucnonssyercs - -

WM IToraBok 3aIIKTHL OT CYXOro XoJa n.c. E.02
Hwxnanii morraBok —

IN1 n.o. Tab6.8
BKJIFOYEHHE OJIHOT'O Hacoca
CpeaHuii oImIaBoK —

IN2 pel n.o. Tab6.8
BKITIOYCHHE JIBYX HACOCOB
Bepxnauii mommaBok —

IN3 P n.o. Tab6.8
IepesyB + BKIIOYCHUE IBYX HACOCOB

Tabunma 4
CucremMa HHPKYJISIAA
Bxon TTogxkmroyaeMplii JaTIMK MM CUTHAIT Tun Kox
1(4-20) | He ucnonb3yercs - -
TTorpy>kHOM 31IEKTPO, eJie JaBJICHUS ) 3allUThI
WM Py pozt (pexe 1 ) sam nc. | E.02
0T CyXOro xo1a (KOHTaKT | — ajexTpon)
IN1 Pene naBneHus 3alUThHI OT CyXOro XoAa n.o. E.02
IN2 BxiroyeHne MMKOBOro Hacoca n.o. -
IN3 JIMCTaHIIMOHHOE OTKIIIOYCHUE n.c. E.00
Tabmuma 5
CucTeMa MOBBILIEHHSI TaBJIEHHsI C CHTHAJIAMH OT JIBYX peJie 1aBJIeHUsI
Bxon TToaxmroyaeMplii JATYMK UM CUTHAI Tun Kox
1(4-20) | He ucnonbzyetcst - -
Tlorpy:kHoii s5ekTpo (peiie JaBaCHUs) 3allUThI
WM Py pozt (pene A ) 3am nc. | E.02
OT CyXOro xo1a (KOHTaKT I — 3jexTpon)
IN1 Pene naBneHus 3alIUTHI OT CYXOT0 X0/1a n.o. E.02
IN2 Perne naBnenns BKIFOYCHUS OJHOTO Hacoca n.o. -
IN3 Pene naBneHust BKIIOYEHUS IBYX HaCOCOB n.o. -

Bo Bpemst pabGoOTBI CHCTEMBI yJalleHHsI CTOKOB C CHTHAJIaMH OT TOIUIaBKOBBIX
JATYNKOB 3aBHCHMOCTh KOJHYECTBAa PabOTAIOIIMX HACOCOB OT BO3MOXKHBIX
BapuanToB coctosHus BxomoB IN1, IN2, IN3 (0 - KOHTaKTBI Pa3OMKHYTHL,
1 - KOHTaKThl 3aMKHYTHI) yka3anbl B TaOmuue 8. Koxmel HewcnpaBHOCTEH,
yka3aHHble B Tabnuue 8, oToOpakaroTcsi IpU HENPABHILHOM IOJKITIOYCHUH
MOMJIAaBKOB HUJIKM UX HEUCIIPABHOCTH.

Tabnuma 8

IN1 IN2 IN3 Koin-Bo HacocoB Kon

0 0 0 0 -

0 0 1 0 E.05

0 1 0 0 E.04

0 1 1 1 E.07

1 0 0 1

1 0 1 1 E.06

1 1 0 2

1 1 1 2 E.03




Tabauma 9

Tabauma 10

ITapam.

Mumn.

Make.

o]
=
=

Tun

Onucanue napameTpa

PJ4

0.0

20.0

BCC

3HaueHue TOKAa B (ha3e 2 aBurares 2

PJ3

0.0

20.0

BCC

3HadeHue Toka B ¢aze 1 qurarens 2

PJ2

0.0

20.0

BCC

3HaueHne TOKa B (a3e 2 nurareis |

PJ1

0.0

20.0

BCC

3naveHue Toka B (ase 1 gBuraresns 1

CucreMa yaajeHHs] CTOKOB € CUTHAJIOM OT aHAJI0Tr0BOI0 JaTYMKAa
Bxon TlonxaroyaeMbIii JaTYHUK UM CUTHAIL Tun Kopx
1(4-20) | Ananorossrif qat4uk ypoBHS (4-20 MA) - -
WM He ucnonesyercs - -
IN1 IToraBok 3aIIMTHI OT CYXOro X01a n.c. E.02
IN2 [ToriaBok cUTHANMU3ALMK TIEpETUBa n.o. E.03
IN3 JIMCTaHIIMOHHOE OTKIIIOYCHUE n.c. E.00

PJn.

0.3

10.0

> > >

BCC

HoMuHanpHBIA TOK ABATATEIS - L0y, (mmmbmik).
3amuTa cpabateiBaeT IpH 14>1,25+,0y.

7. BBoA B 3KCINIyaTALIMIO

[lepen BBOJOM B 9KCILTyaTallIO CHCTEMBI HEOOXOJHUMO:

- BBIOpaTh W 3alPOTPAMMHUPOBATh THUN yIpaBieHus cuctemoi (mapamerp PF0);

- TPOM3BECTH YCTaHOBKY BCEX IIPOIPAMMHUPYEMBIX IapaMeTPoOB CHCTEMBI,
JOCTYITHBIX JJIs1 BHIOPAHHOTO THIIA YIIPABICHUS CHCTEMOI.

7.1 llporpaMMupoBaHue NAPaAMETPOB CHCTEMBI

Jns BXoga B peXHM INPOrpaMMHUPOBaHHS HEOOXOANMO OIHOBPEMEHHO HaXKaTh
knasuin <Esc> + <Enter>.

B  pexuMe  nporpaMMHpPOBaHHS ~ MOXXHO  OCYIIECTBJISITH  YCT@HOBKY
MIPOTPaMMHUPYEMBIX TapaMETPOB MM MPOCMOTP MH(MOPMAIMOHHBIX MapaMeTpOB.
[IporpammupyemMbie MmapamMeTpbl M3MEHSIOTCSI ONEPATOPOM M HMCHOJIB3YIOTCS IS
HaCTPOIKH CHCTEMBI. Nndopmannonusle TapaMeTpel HM3MEHSIOTCS
CaMOCTOSITENIBHO BO BpeMsl PabOThl CUCTEMBI M CIYXaT IJIsl OLEHKH COCTOSHHMSA
CHCTEMBI, HaJaJKH U MIOMCKA HEUCIIPABHOCTEH.

Tun ynpaBneHuss CHCTEMBI B 3aBHCUMOCTH  OT
nporpamMMupyercsa napamerpom PFO0.

Bo Bpems nporpaMMupoOBaHUsS JOCTYIHBI TOJBKO T€ IapaMeTpbl, KOTOpbIE
UCIIONB3YIOTCS B YCTAQHOBJICHHOM THIIE YIIpaBieHHs cucreMoil. B rtabnuue 10
yKa3aHbl NpOrpaMMHUpyeMble MapamMeTpbl (C TOYKOH) M HWH(OpManUOHHbIE
nmapamerpsl  (0e3 TOYKHM) C YyKa3aHMEM HX BO3MOXXHOTO MHMHUMAIBHOTO U
MaKCHMAJIFHOTO 3HA4€HHs, €MHUI U3MEPEHUSI U THUIIOB YIIPABJICHHUS CHCTEMOM, B
KOTOPBIX 3TH TTapaMeTPhl JOCTYITHBL.

obnmacT  MPUMEHEHHUS

Pt4.

BCC

[epexmoyeHne OCHOBHOM/pe3epBHBIMA

[ 0]-1 pa3 B MuHYTY (HE COXpaHIETCs)
[1]-1pa3B6yacoB

[2]-1pa3B 12 4gacos
[3]-1pa3B244aca

[4]-1 pa3B48 yacos

Pt3.

10

CCK.

BCC

Bpewmst nepekpbITHsi paboThl HACOCOB MPU
HepeKII0YEHHH OCHOBHOI/pe3epBHBIi

Pt2.

120

CCK.

3anmeprkka OTKITIOUEHHs 6a30BOTO Hacoca

Ptl.

120

CCK.

1,2,3

3agepkka cpabaThIBaHUS 3aITUTHI TIO
CYXOMY X0y

PF2.

Jlnana3oH aHAJIOrOBOTO JaTYHKa YPOBHSA
(4-20 MA)

[1]-1merp

[2]-2,5metpa

[ 3]-5 metpoB

PF1.

Jlnana3oH aHAJIOrOBOTO JaTYNKa JABJICHHS
(4-20 MA)

[1]- 606ap [3]-1606ap
[2]-10 6ap [4]-2506ap

PFO.

BCC

Tun ynpaBieHus CUCTEMON
[1] - cucTema MUPKYISAIIH
[2] - cucTema MOBBIIIEHUS TaBICHUS
C CHTHaJIaMH OT ABYX peJie JaBICHUS
[3] - cucrema MOBBIIIEHUS TaBICHUS
C CUTHAJIOM OT aHAJIOTOBOT'O JIaTYMKa
[4] - cucrema ynajeHusi CTOKOB C
CHUIrHaJlaMH OT IIOIINIaBKOBBLIX JAaTYUKOB
[4] - cucrema ynaneHusi CTOKOB
C CHTHAJIOM OT aHaJIOTOBOTO JaTYHKA

[ponomxerne Tadmuisr 10




ITapam.| Mun. (Makc. |Exg.uz.| Tun Onucanue nmapameTpa
PHS. | 0.00 | 5.00 | meTp | 5 CpabaThIBaHUE CUTHAIM3AIMY TIePEIINBa
PH7. | 0.00 | 5.00 |meTp | 5 COpoc curHamM3aIny IepenuBa
PHe6. | 0.00 | 5.00 | meTp 5 YpoBeHb BKIIIOUEHUSI TMKOBOI0 Hacoca
PHS. | 0.00 | 5.00 | metp | 5 YpoBeHb BBIKIIIOYEHHSI TUKOBOTI'O Hacoca
PH4. | 0.00 | 5.00 | metp | 5 YpoBeHb BKIIIOYCHHUS 0a30BOr0 Hacoca
PH3. | 0.00 | 5.00 |meTp | 5 YpoBeHb BEIKITIOUEHHS 6a30BOTO HAacoca
PH2. | 0.00 | 5.00 | meTp | 5 COpoc curHaIH3aluy HU3KOTO YPOBHS
PH1. | 0.00 | 5.00 | meTp | 5 CpabatbIBaHiE CUTHAIN3. HU3KOTO YPOBHS
PH | 0.00 | 5.00 | metp | 5 3HaueHue YpOBHS 1O aHAIIOTOBOMY JIaTUUKY
[Mopor BeIKTIOYEHUS 0A30BOTO HACOCA:
PP2.1 00 120 1 0ap | 3 | ppy +pp1.+pp2.
[Topor BBIKITFOYEHUS MUKOBOTO Hacoca:
PP1. | 0.0 | 4.0 | Gap 3 PPO +PP].
PP0. | 0.0 | 10.0 | 6ap [Topor BK/IFOUCHHS TBYX HACOCOB
PP 0.0 | 25.0 | Gap 3HayeHne AaBJICHUS TI0 aHAJIOT. JATYUKY
CocTtosiHre aHAJIOroBoro Bxona (4-20 MA):
PAO [0 100 1 - see |0 A [100] - 25 MA
Cocrosiaue Bxoga WSKI1 (n.c.)
[0] — KOHTaKThl 3aMKHYTHI
PA1 0 100 - Bce | [30] — cHATHE 3aIIUTHI
[60] — cpabarbiBaHUE 3AIUTHI
[100] — KOHTaKTbI pa30MKHYTHI
Cocrosare Bxoga WSK2 (n.c.)
[0] — KOHTaKTBHI 3aMKHYTHI
PA2 0 100 - Bce | [30] — cHsATHE 3alTUTHI
[60] — cpabatbiBaHUE 3AIIUTHI
[100] — KOHTAKTBI Pa30MKHYTHI
Cocrostare Bxoga WM (n.c.)
[0] — KOHTaKTBHI 3aMKHYTHI
PA3 0 120 - Bce | [30] — cHATHE 3aITUTHI
[60] — cpabaTbiBaHUE 3AIIUATHI
[100] — KOHTaKTBI pa30MKHYTHI
Cocrostaue Bxoaa IN1
Pa4 0 100 ) Bee [0] — 3aMKHYT [100] — pa3oMKHYT
Cocrostaue Bxona IN2
PAS 0 100 ) pee [0] — 3aMKHYT [100] — pa3oMKHYT
Cocrostaue Bxona IN3
PA6 0 100 ) pee [0] — 3aMKHYT [100] — pa3oMKHYT

Hasnauenune kinaBuin B PEKUME MPOTrpaMMUPOBAHUA:

<+>unu <-> - BEIOOp Tapamerpa WM WM3MEHeHHe ero 3HaudeHus. [Ipu sTom
YCTaHOBIIEHHOE 3HAa4Y€HHWE TIlapamerpa OToOpakaeTcsi Ha
IU(GPOBOM HHAMKATOPE IIOCTOSHHBIM CBEUCHHEM, a HOBOE
3HAYECHUE — MUTAaHUEM;

<Enter> - BBIOOp mMapameTpa WM BEIOOP €ro HOBOrO 3HAYCHUS;
<Esc> - BO3BpAT K MpEAbIIyIIeH YCTaHOBKE MapameTpa WM K CIIHCKY
rapameTpoB;

<Esc>+<Enter> - nepexoa MeXIy pexXUMaMU YIPaBI€HUs U IPOrpaMMHUPOBaHUSL.

Jns Tuma ympaBleHHS CHCTeMOH 5 (CHUcTeMa yHoaleHHsl CTOKOB C CHTHAJIOM OT
aHAJIOTOBOTO [aTYMKa), B CIIydae HENpaBWIBHOW ycTaHOBKH mapamerpoB PHX.,
BO3HUKAeT HEUcNnpaBHOCTh ¢ kogoM E.07. JlomkHO coOMIOaTsCsi YCIIOBHE
PH1.<PH2.< PH3.<PH4.<PH6. u PH3.<PHS5.< PH6.< PH7. < PHS.

8. O6cay:knBaHue

YHuBepcanpHBIN MPHOOp YIpaBIeHUs, KOHTPOJII M 3amuThl HacocoB SK-712 ne
HYXJIaeTCsl B 0OCITY’KNBaHHH.

9. HeucnnpaBHOCTH, IPUYHUHBI U CTIOCO0bI YCTPAHEHUS

9.1 Ecnm npubop He BKIIOYAETCS IPOBEPHTE MPABMIBHOCTH IOJICOSIUHEHHS K
MUTAIOIIEH 3JIEKTPOCETH M LEIOCTHOCTH IMPEIOXpaHUTENs MpUOopa YIpaBIeHHs
(puc.2, mo3.3. wm 11o3.4.)

9.2 B cinyuyae cpaOaTbIBaHUS 3alIMTBl M OTOOpPaXEHMs KOJa HEHCIPaBHOCTH,
YCTPaHUTE MPUYHHY CpabaThIBAaHUS 3AlUTHI M IPH HEOOXOIMMOCTH MepeiauTe B
pexxum - 0 - (Hacocs! BRIKITIOUEHBI, COPOC KOJa HEUCIIPABHOCTH) JJIsl cOpoca Koaa
HeucrnpaBHOCTH. [Ipu yCTpaHEHHHM HEUCIIPABHOCTEH MJIS OLICHKH COCTOSHHS
CHCTEMBbl ~ BOCIOJb3YyiTeCh IMOKa3aHWSIMH  HHGPOPMALMOHHBIX  MApaMeTpoB,
JOCTYIHBIX B PESKHME TPOrPAMMHPOBAHHSI.

9.3. Eciu He y1aeTcsl yCTpaHUTH ¢00ii B padoTe, o0pamaiitech K Ciel{UaTUCTy
10 JAHHOMY 000pPYIOBAHHIO WJIN B CJIy:k0y cepBuca pupmbr WILO.

B03MOXHBI TEXHHUECKHE H3MCHCHUS.



