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1. O01mue moJs10KeHUA

Hacrosimuii macnmopr BKJIK4YaeT B cedsl MHCTPYKIHIO N0 MOHTAXKY, IIyCKY H
PYKOBOJACTBO MO JKCILIyaTanuu Ha npudop ympasjenusi SK-712 (manee mo
TeKCTy NpuOop) U COOTBETCTBYET NIPOrpaMMHOMY obecniedueHHI0 Bepcun 5.2.0.
MoHTa:k M BBOJ B J3KCIUIyaTallMI0 pa3pemiaercsi NPOU3BOAUTL TOJBLKO
KBaJU(HUIUHPOBAHHBIM clienHaIncTam!

[IpuGop ympasneHHs, KOHTPOJS M 3amuThl HacocoB SK-712 mpenHasHaueH IUis
yIpaBJIeHUS] MHOTOHACOCHBIMH YCTaHOBKAMH B CIICIYIOLIUX CUCTEMAX:

CUCTEMbI HUPKYJISAIUA

CHUCTCEMBI ITOBBIICHUSA OTaBJICHUA
CHUCTEMBI BOOTOOTBCACHUA

CHUCTEMBI C BHEIITHUM YIIPaBJICHUEM

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

X - CxeéMa nmycka:

d - mpsimoii myck

sd - myck «3Be3/1a-TPEyroJIbHUK»

$s - ¢ ycTpoiicTBammu.IuIaBHOTrO mmycka (YIIII)

n - KOJI-BO HACOCOB:

or 1 1o 6 HacocoB

P — MOIIHOCTH (TOK) Hacoca:

ot 0,37 kBT

z1..zN - nonosHuTebuble onuuu: | Hanpumep: T1, T2, SM, AV, M2, PT u npyrue

Cpenusisi HapaboTka mpubopa Ha oTka3z - He menee 40000 u. Cpemnuii Cpok
cirykObl ipudopa - He MeHee 5 JIeT.

[Mpubop He comepXUT B CBOEH KOHCTPYKIMH MAaTepHajioB OINACHBIX IS
OKpYXKalolIel cpelbl U 370pOBbsl YeJIOBeKa M He TpeOyeT CHelnalbHBIX Mep IpH
YTHIIH3AIHY.

OcHoBHbIe pyHKIUM pUGOpa:

aBTOMATHYECKUI U PYIHOH PEKUM pabOTHI HACOCOB

MIPOTrPaMMHO 331aBacMbl€ ITAPaMETPbl HACOCOB, YPOBHEH, NaBJICHUN U

JIPyTUX MapaMeTPOB CUCTEMBI

oToOpakeHHe TEXHOJIOTMYECKUX TapaMeTPOB BO BpEMsI PaOOThI CUCTEMBI
CUTHaJIM3alus HEMCIIPaBHOCTH C OTOOpakEHHEM Kojia

MOJIKJIIOYEHUE PE3EPBHBIX HACOCOB IPH BBIXOJIE U3 CTPOS pabOTArOIINX
LUKJINYECKOE MEPEKITIOYSHNE HACOCOB [UIsl 00eCIIeYeHUs] pAaBHOMEPHOT0 U3HOCA
MOJKJIIOYEHHE K paboTe IMMKOBBIX HACOCOB MO BHEIIHUM CHTHAJIaM
rapamMeTpruIecKasi TOKOBas 3alUTa C 0TOOPaKEHUEM TOKa KKIOTO JBUraTeIIs
3alIiTa JBUTATENICH OT meperpesa ¢ ucnoyup3oBanueM koHTakTa PTC/WSK
3alMTa JBUTATENIEH C NCIOIb30BaHNEM KOHTAaKTHOTO JAaTYHKa BIAXHOCTH
KOHTPOJIb YPOBHS TI0 TOTUIaBKaM (70 5 IMIT.)

KOHTPOJIb OIIMOOYHOTO cpabaTHIBaHUS MOIIABKOB

BO3MOKHOCTH pabOTHI ¢ aHAJIOTOBBIMH JaTYHKAMU 4-20MA

JIMCTAaHLIIMOHHOE OTKJIFOUSHHE

BBIXO/IbI Ha BHEIITHEE YCTPOHCTBO CUTHAIM3AIMH HITH cOOpa HHpOpMaIUU

-7-

2. Mepsl 0e30macHOCTH

Hacrosass MHCTpYKIMST TO MOHTaXYy M O3KCIUIyaTalldd COJEPKHUT OCHOBHbBIE
yKa3aHusi, KOTOPbIE JOJDKHBI COONIONATHCS TP MOHTaXE M IKCIUIyaTaluu
mpubopa. OHa 00s3aTeNBPHO JODKHA OBITh HW3yYeHa 3JIEKTPOMOHTEPOM,
00CITyKMBAIOIIUM IIEPCOHAJIOM, a TaKXXe CaMuM Tolsb3oBaresieM. Heobxoaumo
BBINOJIHATh HE TOJIBKO T€ TPEOOBAaHHMSA MO OE30MACHOCTH, KOTOPHIC H3JIOKEHBI B
9TOM pazJielie, HO U T€, KOTOpbIe UMEIOTCS B CIEIYIOIINX pasjesax.

Cuenyer o00si3aTeJIbHO €OOJIIOIaTH Mepbl 0(€30MACHOCTH, NpPHUBEJAEHHbIE B
HHCTPYKIUSIX M0 MOHTAXKY M IKCIIyaTAlMH MOJKJIHYaeMbIX HACOCOB!

2.1 3HaKu B MHCTPYKLIMH MO MOHTAXKY U IKCILIyaTAllUH

3HaK IpexynpexxaeHus 00 3IEKTPUIECKOM HAITPSKCHUH:

Ha TtpeGoBanus mo ©6e30MacHOCTH, HECOOI0IeHIE
KOTOPBIX BEIET K MOJIOMKE MPUOOpa M HAPYLICHHIO €ro
(bYHKIMIA, YKa3bIBaEeT 3HAK:

BHumaHue!

2.2 Kpanudukauus o6c1y:KUBaiouiero nepcoHana

Jnsi  MOHTaXHBIX pabOT MEepcoHan JOJKEH MMETh COOTBETCTBYIOIIYIO
KBaJIM(HUKALIUIO.

DJIeKTPUYECKOe TIOAKIIOUEHUE Ppa3peliacTcsi IPOU3BOJUTH 3JIEKTPOMOHTEDY,
UMEIOIIEMY  JOIYCK  COOTBETCTBYIOLIEIO  MECTHOTO  3HEProCHA0XKaIOILEro
NPENIPHUATHS, COTTIACHO JeHCTBYIOIINM IIPABHIIaM.

2.3 HocaeacTBus HeCOOTI0NeHNS TEXHHKH 0€30MACHOCTH

HecoOmronenne TeXHUKM OE30IIACHOCTH MOXET IIOBJIEYhL 3a COOOH TSKENIbIE
MMOCTIEACTBUS [UISI YelloBeKa, il Hpubopa W UL MOAKIIOYaEMBIX HACOCOB.
HecobGmonerne yka3zaHumii mo 0€30MacCHOCTH BEAET K IMOTEPE BCIKHX IPaB Ha
BO3MEIIEHHUE yiepoa.
Bo3MoxHbIe OCaEACTBUA:

o BO3HMKHOBCHHME HECYACTHBIX CJIy4YacB BCJICIACTBUEC OJICKTPUYECKOIO0 H

MEXaHHUYECKOTO BO3JICHCTRUS,;
e  HapyuieHue (GYHKIMH prOOopa;
e  HapylIeHHe QYHKIUA HACOCOB.

2.4 Yxa3aHus 1o 6e30MacHOCTH JJIsl 0JIb30BaTeJIs

Jns mpenoTBpalleHusi HECHaCTHBIX CIIy4aeB HEOOXOAMMO CTPOro CoOJIoaaTh
ob1ue TpeGoBaHMs 10 0E30MacHOCTH U TPeOOBAaHUS, M3JIOKEHHBIE B HACTOSIIEH
HWHCTPYKIHH.

[Ipn pabore ¢ mpuOOpoM HEOOXOAMMO HCKIIOYMTH BO3MOXHOCTH IMOPAXKECHUS
JIEKTPHUUECKUM TOKOM.

3ANIPEIIEHO BckphITHE NPpHOOpa NMOJIb30BaTEIEM!

B cioysae HeoOXoAMMOCTH, NHpH pPEMOHTE Ipubopa WIM TPH H3MEHCHHH
IEKTPUYECKOTO TIOJKITIOUECHHUS, BCKPBITHE NPHOOpa paspentaercs MpOU3BOAUTH
TOJIBKO MEPCOHAITY, IMEIOIEMY COOTBETCTBYIOLILYIO KBATU(UKALHIO.
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3. TpancnopTpoOBKA M XpaHEeHHE

[Tpubopsl TPaHCHOPTUPYIOT BCEMH BHIAMH KPBITBIX TPaHCIIOPTHBIX CPEICTB U
MpaBUJIaMH TEPEBO3KU TPY30B, JACHCTBYIONIMMH Ha KaXKAOM BHJE TpPaHCHOPTA.
VYcnoBust xpaHeHus npubopoB mo ycmoBmsaMm xpaHenums 2 I['OCT 15150.
PacnakoBky anmapaToB, HaXOAMBIIMXCS IIPU OTPULIATENbHBIX TEMIEPATypax,
HeO6XOZ{I/lMO MMpoOU3BOAUTL B OTalJIMBA€MOM TIOMCHICHUH, MNPCABAPUTCIIBHO
BbIACPIKAB €ro B HOPMaAJIbHBIX KIIMMATHYCCKUX YCIIOBUAX B TCUCHHUC HE MCHCC 12 q.

IIpn momyuenun npubopa ciexyeT NPOBEPUTH HATUYUE BO3MOXKHBIX BHEIITHHX

MOBPEXKICHUH, TOJyYCHHBIX B MPOLIECCE TPAHCIIOPTHPOBKHU. [Ipu oOHapyxeHuH

MOBPEXKACHUN CIEAyeT TNPENbSIBUTh NPETEH3UH TPAHCIOPTHONH KOMIIAHWU B

COTJIACOBAHHBIE CPOKH.

IIpubGop xpaHuTh B CyYXOM MecTe, 3alIMIIATH OT

BHuMaHwue ! MeXaHHYeCKHX OB eKAEHMI u Bo3/eiicTBUii
OKpY:Kamolleii cpebl (BbICOKasi/HU3Kas TeMIepaTypa u ap)

4. O0beM NMOCTABKH

- mpubop ynpaBiieHHs, KOHTPOJIS M 3aIIUThl HacocoB SK-712 - 1 mr.
- pyuka pyOmIbHHKa - 1.
- IEepexXOJHHK PYyYKH pyOHIIbHUKA - 1 wr.
- KJIFOY OT JIBEepH mpudopa - 1 mr.
- KOMIUIEKT T€PMOBBOJIOB (TIPY HAJTUIUH) - 1 mT.
- TacmopT - 1 m.

5. Onucanue npudopa

5.1 Buyrpennmii Bua npudopa (puc. 1)
BHyTpn mpubopa pacroyioKeHBI CleIyIoNIUe 3JeMEHThl M KIEMMHBIE KOJIOJKU
(pacrionoXeHne W KOJIMYECTBO HJIEMEHTOB 3aBUCHT OT KOHKPETHOTO HMCIOJHEHHMS
prdopa 1 KOJIMYECTBa KaHAJIOB):
1. O6mmit konTpoiep cuctemsl (KC) - 0U1 — pacnonoxeH Ha aBepr
2. Konrpomnepsr HacocoB (KH) — nU1, rme n — Homep KH ot 1 g0 6.
Kaxnplii KOHTpOJIEp Hacoca MMEET aBAPUUHBIA MEPEKIIIOYATENIb PYYHOIO
MycKa Hacoca B 00xoj KoHTpoiuiepa. Buumanue! B aBapuitHOM pexnme
PYYHOTO IycKa BCE 3allUTHl Hacoca, obecreynBacMble KOHTPOJUIEPOM
oTKJI0YaKTcsA!  BiomrouaTe  aBapuiHBIA  PEXHUM  PYYHOTO  ITyCKa
pasperaercs TOJIBKO M0JI OTBETCTBEHHOCTh OOCITY>KUBAIOLIETO MepcoHaja B
Clly4yace BO3HMKHOBEHMSI HEHCIIPABHOCTEH B YIIPABIIAIOLLEH 3JIEKTPOHUKE [
0€30MaCHOCTH CHAOXCHHsI CUCTEMBI. [IpH 3TOM COOTBETCTBYIOIIHI HACOC
OyzeT paboTaTh CaMOCTOSITENBEHO POIOIIKUTELHOE BPEMSI.
rg; - aBTOMaTHUYECKUH PeXXUM — HOPMAJIBbHBIN PEKUM pabOTHI Hacoca

w - aBapUIHBIN PEXXUM PYYHOTO ITycka Hacoca (0e3 3ammr)

3. ABTtoMmartsl (IpeIOXpaHUTENN) HacocoB - nQ1,
rJie N — HOMEpP COOTBETCTBYIOIIEro Hacoca ot 1 110 6

4. KonHTakTopbl HacocoB - nKX, rae n — HOMep COOTBETCTB.Hacoca oT 1 1o 6;
X — IOPSIIKOBBI HOMEp KOHTAKTOpa B IPYIIIE 3TOr0 Hacoca
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5. OcHOBHOI1 ceTeBoll pyOMIBHUK (BO3MOXKHO ¢ mpegoxpanuremsiMu) — 0Q1
(MOXeT OTCYTCTBOBATh).
OcyIiecTBiIsIeT pyYyHOE BKJIFOUCHHE U BBIKIIOUCHHE Bcero npubopa. Ecmu
o0IMii ceTeBOil pPYOWJIBHMK OTCYTCTBYET, TO BKIIIOUEHHE/BBIKIIOUEHUE
npudopa OCYIIECTBISIETCS py4YKaMd aBTOMAaTOB WIJIM  BBIKJIIOYATEINEH
Ka)KJJOr0 KaHalla OT/IeNIbHO.

6. Ycrpoiicra muaBHoro mycka (YIIIT) macocos - nU2 (st mpu6opos ¢ YIIIT)
I7ie h — HOMep COOTBETCTB. Hacoca oT 1 1o 6.

7. ABtromar (mpemoxpaHuWTenb) BeHTWIATOpoB — F1 (mis mpubopoB c¢
BEHTHJISITOPAMU).

X0 - KnemMHast KoJiogka IS IOACOCAUMHEHHS BHEIIHUX JATYUKOB U
CUTHAIHM3aNUH (PacIioio’KeHa Ha IiaTe BBoia/BeiBoaa 1/0-s).

Xn- KiremmHass komoaka Uit mojcoeawHeHms Hacoca n, rae n — Homep
COOTBETCTBYIOIIETO Hacoca oT 1 110 6.

5.2 JInueBasi naHeb npudopa (puc. 2)
Ha nuueBoit nanenu nmpu6opa pacroNodKeHb! ClIeIyIolUe OpraHbl YIpPaBICHUS U
UHIUKATOPBHI:

1. KaaBmartypa.
Ocy1iecTBisieT IporpaMMHUpPOBaHKE NpUOOpa, MEPEeKNIIOYEHHEe U BBIOOP
3HaYeHUH MapaMeTPOB CHCTEMBI.
<+>unu <-> - HU3MEHEHHE lTapaMeTpa U €r0 3HAYCHUSL.;

/ - <Enter> - BbIOOp mapameTpa WM BBOJ HOBOI'O 3HAUCHUS;

X - <Esc> - OTMEHa HOBOIo 3HA4YE€HHUs IIapaMeTpa M BO3BpaT K
paHee YCTAHOBJIIEHHOMY 3HAUEHUIO WU BO3BpaT K
BBIOOpY MapameTpa;

<Esc>+<Enter> - BX01/BbIXO/I B PEXKUM IPOrPAMMHUPOBAHHS.

2. Iludposoii nHANKATOP.

OTtob6paxaeTr HHYOPMAIIIO O ITApaMeTPax CUCTEMEL.

3. KuaBuma u cBeTOANOJ PYYHOI0 pe:KAMAa padoThl CHCTEMBbI —
[lepexmogaer nmpuOOp MeEXITy aBTOMATUYECKHM H PYYHBIM DPEXHMOM
pabotsl cucrembl. Ilpu BKIIOYEHMHM pPYYHOTO pEXHMa MHTraeT
COOTBETCTBYIOIINI CBETOANOI.

4. Csetoanoabl 0000IIEHHOI0 COCTOSHUSA CHCTEMBI:

rga- CBETOIVOA TOTOBHOCTH CHCTEMBI K paboTe B aBTOMAaTHYECKOM
pexume (SBM)
CBeTHuTcs - eciii XOTs Obl OJMH W3 HAcOCOB TOTOB K paboTe B
ABTOMATHYECKOM pEeXHME M paboTa CHCTEMBI HE OJOKHpyeTCs
BHEITHUM curHaJIOM. [Ipu 3TOM BKItOd9aetcs pese SBM.

A - cBeToano] 0000IeHHO aBapru cucTeMbI (SSM)
Ceetutcs - ecnd OOHapyXeHa XOTA OBl OJHAa HEUCIPABHOCTH B
cucreme, Ha 1IM(POBOM HHAMKATOpPEe oToOpaxkaercs ee kon. [lpum
3TOM BKJIIO4aeTcs pene SSM.
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5. OOnacTu ynpasijieHHsl HacocaMH (II0 KOJIHYeCTBY HACOCOB - 0T 1 10 6).
Kaxnaplii Hacoc B cucTeMe MMeeT CBOK OOJACTh YIPaBICHHUS, KOTOpas
MO3BOJISIET  YIPABISATh COOTBETCTBYIOIIMM HAcOCOM HE3aBHCHMO OT
cocrostHUsL  00IIero KoHTposuiepa cuctembl. KoymdectBo obnacteit
YIpPaBJICHUSI HACOCAaMM Ha JIMIIEBOW IMaHEIM MOXET ObITh OOJblIe, YeM
KOJINYECTBO HACOCOB B CHCTEME, B 3TOM Clly4ae JOIOJHHUTENIbHbIE 001acTh
He 3azielicTBoBaHbl. Kaxkmas oOmacTb ympaBieHHs HMEET ClieIyonne
OpraHbl YIPaBJICHUS U MHUKALH:

<1..6>- k1aBumma <Hacoc>, rae <n> — HOMEp COOTBETCTBYIOIICIO HAacoca
[epekmogaeT pexxuMbl paboOThI HACOCA.

TEJ - ceeroauo I'oTOBHOCTB Hacoca
CBeTHTCS - €CIIHM HAacoC HaXo4UTCA B aBTOMATHYCCKOM PEIKUME MO
YHpaBJICHUCM O6III€FO KOHTpOJJIEpa CUCTEMBI.
Muraer — ecau Hacoc BKIIIOYEH B PYYHOM pPEIKUME

® - cseronmon Padora
CBeTHTCS - €CJIM HACOC BKJIIOUEH.

/\ - cBeTommon ABapus
Ceetutcs - ecnm OOHapyXeHa XOTA OBl OJHAa HEHCIPABHOCTH
COOTBETCTBYIOIIEI0 HAcoca WM HACOC HAXOJUTCS B aBapHUHHOM
PY4HOM pEXUME.

(1) - cBerommon MuTanue
CBeTHTCS - €CITH aBTOMAT HACOCA BKIIOUEH M MMEETCS CBA3b MEXIY
KOHTPOJIIEPOM HACOCA ¥ OOLIMM KOHTPOJIIEPOM CHCTEMBI.

5.3 Tunsbl peryJJMpoBaHusi 1 NPUHIHUIIBI Pa0OThI CHCTEMbI

B 3aBucuMocTH OT 00/1aCTH MPUMEHEHHS M THIIOB BHELIHUX JAaTYUKOB BO3MOKHBI
CJI/TyOIIE THIIBI PETyJIMPOBAaHMS CHCTEMBI, YCTaHABIMBAaEMble B IpUOOpe repen
HayaJIoM 3KCIulyaTauuy npu nomoiuu napamerpa PFO.

Tabmauma 2

Tunsl perysmmposanns cucremsl (PF0.)

Cucrema ¢ pa3fenbHBIM YIIPaBICHUEM HAcOcaMH (MEIIANKH ! T.11.)

Cucrema ¢ PEryIMpoOBaHueM 110 CUTHAJIaM JUCKPETHOI'O JaTYrKa

Cucrema ¢ PEryjmpoBaHueM 110 CUTHaJIaM aHaJIOTOBOI'O JaTHYHUKaA

Cucrema ¢ peryJiMpoBaHHEM YPOBHS 110 IMOIUIABKOBBIM/3JICKTPOJIH. TaTUHKaAM

[V NI RS S

Cucrema ¢ PETYIMPOBAaHUEM YPOBHS 110 CUT'HAJIaM aHAJIOTOBOT'O AaTYHUKa

Tab6mumna 1
O0aacTh IpUMeEHEHHUS Tunbl JaTYNKOB Tun peryaapoBanus
CHCTeMEI ¢
Be3 perynupoBanus 1
BHCIIIHUM YIIPaBICHUEM
Be3 perynupoBanus 2
Hupxynsauus Juckpernsiit (OKM) 2
AHanoroBbIA 3
TloBbIlIEHNME TaBACHUS AHanoroBsIi 3
TTormmaBku 4
BonooTtBenenue =

AHanoroBBIA 5
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IpuHUIUNBI padoTHI CHCTEMBI B ABTOMATHYECKOM PesKUMe.

Jnsi aBTOMATHYECKOTO PEryJIMPOBAHUS CUCTEMBI TIepe]] BBOJOM B SKCILTyaTAIHIO
npubopa ymnpaBieHUs: HEOOXOAMMO B 3aBHCHMOCTU OT HA3HAUCHUS CUCTEMBbI
ycranosuts wMuHHManbHOe (PF1.) u wmakcumanesHoe (PF2.) kommgectBo
OJTHOBPEMEHHO palboTaroimux HacocoB. Bo Bpems paboThl B COOTBETCTBUHU C
YCTAaHOBJICHHBIMH MapaMeTpaMH U MOKA3aHUSMH BHEIIHHX NaTYMKOB MPOMCXOAUT
ABTOMATHYECKOE DEryJIMpOBaHHE KOJIMYECTBA OJHOBPEMEHHO PabOTaIOIINX
HaCOCOB B MHTEPBAJIC MEKY OTUMU 3HAUYCHUAMU.

JIjist cucTeM HUPKYJISAIHA MHHAMAJIBHOE KOJMYECTBO OJHOBPEMEHHO PabOTAFOIINX
HaCcoOCOB JOJI’)KHO 6bITl) HE MCHEC 1, U1 CUCTEM IIOBBILICHUA JaBJICHUS U CUCTEM
BOJIOOTBEICHUSI MUHHMAIBHOE KOJMYECTBO OJHOBPEMEHHO PabOTAIOIIUX HACOCOB
JIOJDKHO OBITH paBHO 0.

MaxkcumansHOe KOJIMYECTBO OJTHOBPEMCHHO paboTaromux HACOCOB
YCTAHABJIMBACTCSA KaK pa3HUIA MEXIy  OOIIMM KOJIUYECTBOM HACOCOB U
KOJIMYECTBOM PE3EPBHBIX HACOCOB.

Hacoc umeer craryc docmynmwiit, eciii KOHTPOJUIEP COOTBETCTBYIOLIETO Hacoca
MOJKIIIOYEH K NMuTaromieit cetu (ceerurcsi ceeroquon Ilntanme), Hacoc HaxoaUTCs
B aBTOMaTHYECKOM pEXUME (CBETUTCA cBeTOAMO] I'0TOBHOCTDB) M HEUCIIPABHOCTH
Hacoca He o0Hapy>keHa (He CBETHTCS CBETOANOI ABapusl).

IIpy BKIIOYEHMH CHCTEMBI NPOUCXOAMT MYCK IEPBOr0 JOCTYIIHOTO Hacoca,
KOTOPBIH IIPU ITOM NOJTy4YaeT CTaTyC 0a308blil.

Bo Bpems pa0oThl TpPH HAIMYUM COOTBETCTBYIOIIMX YCIIOBHH 3aIlyCKarOTCs
MOCIEAYIOINE AOCTYIHBIE HACOCHI B MOPSAKE YBEIMYEHUS HOMEpA - «IIPSMOE»
KOJBLO - C 33A€P>KKON MEXy MyCKaMu HE MEHee, YeM YCTaHOBJIEHO MapaMeTpoM
Pt4. [Ipu >TOM KaKABIii TOCIEAYIONINIA BKIFOUEHHBIN HAcOC MPUHUMAET Ha cebs
cTatyc oOaszoswiti. Ilpu BO3HUKHOBEHHWH YCIOBHH JUIA OTKIIOYEHHS HAcoca
OTKITIOYAeTCs TMEePBBIA paboTaIOMMKA HACOC CIEAYIONIHHA 10 KOIBILY 33 6A306bIM, TO
€CTh BKJIFOUMBINUIICA PaHbIIE BCEX.

B aBTOMaTHueckoM pexuMe paboThl CHCTEMBI NIPH OTKIIOYEHUH U MTOCIEIYIOIEM
BKJIIOUCHHU IHTAHUS aBTOMAaTHYECKU BKJIIOYAIOTCSI HACOCHI, KOTOPbIE paboTaiu B
MOMEHT BBIKITIOUEHUS ITpHOopa.
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IIpuHIMnBI padoThI CHCTEMBI B PYYHOM pPeXXUMe.

IlepexmtodeHne CHUCTEMBI B PYYHOH pPEXHM OCYIIECTBIAETCS IIPH IIOMOILU
KJIABUIIN PYYHOTO pexuma (puc.2, 1mo3.3), Ipu 3TOM MHUTAET COOTBETCTBYIOIIUN
CBETOIHOA.

B py4yHOM pexuMe BKIIIOUEHHE/BBIKIIOUEHHE HACOCOB OCYILECTBISETCS BPYYHYIO
Ipy HoMou cooTBeTcTByromell kmasumu <Hacoc>. Ilpu stoM ocraroTes
paboTOCHOCOOHBIMU TOJIBKO 3alIUTHI Hacoca, oOecreynBaeMble KOHTPOJIEPOM
Hacoca (Tabum. 15). 3ammTsl KOHTpOIEepa cucteMsl O1okupytotes (Tabm. 14).
Konnaectso OJTHOBPEMEHHO paboTaronmx HacocoB OTpaHUIEHHO
mporpamMmupyemMsiM mapamerpom PF2. B cimywae BiIFOUeHHS HAacoCOB IO
Konu4yecTBy Ooiee, uYeM ycraHOBIeHO B mapamerpe PF2., cmemyrommmii
BKIIFOUCHHBIH BpPYYHYIO HAcoC IIEPEXOAUT B COCTOSIHUE OXcuOanus (MHUTaeT
ceeromnon «['oToBHOCTH», HE rOpuUT cBertomuon «Paborta»). Ecim omun u3
paboTaoLUIMX HACOCOB OTKIIOYHUTCSI B PE3yJbTaTe OOHApYKEHUS HEHCIPAaBHOCTH,
TO aBTOMATHYECKH BKJIIOYUTCS HACOC, HAXOSIINICS B COCTOSIHUM 0HCUOAHUSL.

[Ipu nepexitoYeHNH MeXy aBTOMAaTHUECKMM W PYYHBIM PEXHMOM paboTaroiine
HAaCOCHI IPOJIOJIKAIOT PabOTaTh.

Ecnu npu pabore B pydyHOM pEXUME MPOMCXOIUT OTKIIIOUYEHHE MHUTAHMS, TO TPU
€ro BO300OHOBJIIEHMH NPUOOp 3alycKaeTcs B aBTOMAaTHYECKOM pEXHUME ¢
BBIK/TFOUEHHBIMHM HACOCaMH.

Huxanyeckoe nepexjar04YeHne HACOCOB.

B aBromarmueckoM pexuMme I OOEcliedeHHs PAaBHOMEPHOTO  H3HOCA
MPUMEHSETCS aNTOPUTM KOJBIIEBOH PpOTAllMi, B KOTOPOH Y4YacCTBYIOT BCE
JOCTYITHBIE HACOCHI.

Ecnu B TeueHue BpeMeHH 3ajaHHOrO mnapamerpoM PtS. He mpoucxoauT cmeHa
0a306020 Hacoca, TO MPOUCXOAUT MPHUHYUTEIFHOE LUKINYECKOE TePEKIIOUeHHUE.
Jnst  yCTpaHEHUsT HEXENaTeNbHBIX IIEPEXOAHBIX IPOLIECCOB  IIEPEKIIIOUEHUE
OCYIIECTBIISIETCA C «IEPEKPLITHEM», YCTaHABIMBAEMBIM IPH MOMOIIHM IIapaMeTpa
Pt6. Ilpu »TOM oOrpaHuyeHHME Ha MaKCUMAJIbHOE KOJUYECTBO OJHOBPEMEHHO
paboTaronux HacocoB (PF2.) B TeueHre BpeMeHU MEPEKPHITUS HE ACHCTBYET.

Tun peryaupoBanusi 1 — 6e3 peryJiupoBanust

B CHCTEMAX ¢ BHEUIHUM YIPABJIECHUEM.

B aBTOMaTHYECKOM peKMME BKJIFOUEHHE/OTKIIOYEHNE COOTBETCTBYIONIETO HACOCA
OCYIIECTBIIAETCS TIPH 3aMBIKAHHUH/Pa3MBIKAHHHA COOTBETCTBYIOIIETO JTUCKPETHOTO
BXOJa:

IN1 - Bximrouenue/orknoyenne Hacoca — 1

IN2 - Bxinrouenue/orknroyenne Hacoca — 2

IN3 - Bxarouenue/orkinrouenne Hacoca — 3

IN4 - Bxarouenue/orkmouenue Hacoca — 4

INS5 - Bxarouenue/orkinrouenue Hacoca — 5

Tun peryaupoBanusi 2— 6e3 peryTMpoBaHusi B CHCTEMAaX HUPKYJISIHH.

Ecnn  perynupoBaHMe CHCTEMBI 110 KOJIMYECTBY paOOTalONIMX HAcOCOB HE
Tpebyercsi, To HeoOxomumo ycTaHoBUTh PF1.=PF2.= kommdecTBo mMOCTOSHHO
paboTaroNX HACOCOB.
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Tun perynupoBanus 2 (110 AMCKPETHLIM AaTYHKAM)

B CHCTeMAaX HUPKYJISIHH.

B KadyCCTBC JaTdyuka JaBJICHUA HCIOJIB3YETCA BHGKTpOKOHTaKTHI:Jﬁ
(muddepenumansupiii) mManomerp (DKM wmim DDM) ¢ 2-ms peryiupyemMbIMH
yCTaBKaMHU.

IIpy BKJIIOYEHHH CHCTEMBI U3 MEPBBIX JOCTYHMHBIX HACcOCOB 3aIlyCKaeTcs
MHUHHAMAaJIbHOE KOJIMYECTBO OJJTHOBpEMEHHO paboTatomux Hacocos (PF1. >1)

[Ipn 3ambikanum auckperHoro Bxoxa IN4 (amxHss ycraBka DKM) mpoucxoaut
MOCIIEAOBATENbHBI IIYCK HNUKOBbIX HACOCOB C 3aICPKKOW MEXIy IycCKaMu
ycraHaBimuBaeMor mapamerpoMm Pt4. TlocrmemoBaTenbHBIN MTyCK nuKOG8bIX HACOCOB
MIPOUCXOIUT IO MOMEHTA pa3MbIkaHust IN4.

[Ipu 3ameikannm nuckperHoro Bxoaa IN3 (Bepxmsas ycraBka OKM) mpomcxomut
MIOCIIEOBATENbHOE OTKIIOYEHHE NUKOGbIX HACOCOB C  3aIEPKKOH  MEXAy
OTKITIOYCHUSIMH YCTaHABIMBaeMOH mapamerpom Pt3.

Tumn peryaupoBanus 3 (10 aHAJIOTOBOMY JATYHKY)

B CHCTEMAaX NOBbILIEHUS AaBJICHHS.

[Tpu BruroueHuu cucremsl, ecnu aasineHue B cucreMe P<PPO., rne PP0. — nopor
BKJIFOUEHHS HACOCOB, TO MPOUCXOAUT ITyCK IEPBOrO AOCTYIHOI'O HACOCa, KOTOPBIH
TMIOJIy4aeT CTaTyC 6a308blil.

Ecmu 6a3o06wiii Hacoc BKiIroueH u faBieHHe B cucteme P<PP0., To mpowmcxomut
MOCIIEAOBATENbHBIN IIYCK HNUKO6bIX HACOCOB C 3aICPKKOW MEXIy ITyCKaMH
yCTaHaBIMBaeMoU mapamerpom Pt4.

Ecmu naBnenme B cucteme P>PP1., rome PP1. — mopor BBIKIIOUEHHS NUKOBO2O
Hacoca, TO TPOHCXOAUT IOCIEAOBATENbHOE OTKIIOYEHHE AUKOBbIX HACOCOB C
3aJIepKKOM MEXy OTKIIIOUEHUSIMH yCTaHaBIHBaeMol mapamerpom Pt3.

Ecnu naBnenue B cucrteme P>PP2.; rme PP2. — mopor BBHIKIIOYEHUS 0A3068020
Hacoca, TO TIPOMCXOIUT OTKIIOYEHHE 64306020 Hacoca C  3alepiKKOH
ycTaHaBlIMBaeMoOW mapamerpoM Pt2., HO He MeHee ueM c 3ajepxkoil Pt3. c
MOMEHTA BBIKIIFOUEHUS MPEAbIIYLIEr0 Hacoca.

Tun perynuposanus 3 (110 aHAJOrOBOMY JATYHKY)

B CHCTeMaX HUPKYJISIIHH.

IIpn BKIIOYEHMHM CHCTEMBI W3 TIEPBBIX JOCTYIHBIX HACOCOB 3aIyCKaeTCs
MHUHHMAaJIbHOE KOJIMYECTBO OAHOBpEeMeHHO paboTaromux HacocoB (PF1. >1).

Ecmu mepenanm nasnenms B cucreme P<PPO., rone PP0. — mopor BKIIOYCHHS
HAaCOCOB, TO IIPOUCXOJUT MOCJIEA0BATENBHBIN ITyCK NUKOGbIX HACOCOB C 3aEPKKON
MEXIy IIyCKaMHU yCTaHaBIMBaeMol mapamerpom Pt4.

Ecimun nepenan nasnenust B cucteme P>PP1., rme PP1. — mopor BBIKIIOUEHHS
NUK08020 HACOCA, TO TPOUCXOIUT IIOCIEIOBATEIbHOE OTKIIIOUEHUE HUKOBbIX
HACOCOB C 33€P>KKOI MeXy OTKIIOUEHHUSIMHU yCTaHaBIUBaeMoi napamerpom Pt3.
Takum o00pa3oMm, B KadecTBE peEryJHpyeMOro Iapamerpa CIyXKHT Iepenaj
JABJICHUI, TPAHUIIBI KOTOPOTO 3amatoTcs nmapamerpamu PP0. u PP1.
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Tun peryaupoBanus 4 (110 NOMJIABKOBBIM JATYHKAM)

B CHCTeMAaX BOI0OTBEACHUSI.

JUig perynupoBaHus UCIOIB3YETCS 10 S5 MOIIaBKOB

Onucanue pa60TI)I CUCTCMBbI B 3aBUCHMOCTHU OT COCTOAHHSA BXOJHBIX CHUI'HAJIOB
npuBeneHo B 1.6.4. [lpu yMeHbIIEHMHM KOJHMYECTBA JaTYUKOB HEOOXOJUMO
BHUMATENILHO W3Y4YHTh JIOTHKY paboThl mpubopa. IIpaBuibHO CIpOEKTHPOBaHHAS
cucTeMa CIIOCOOHAa TIPOJOJDKATh padOTy TMpH OTKa3ze OJHOr0 JaT4hka Mo
0OHapy>XKMBaTh OJJHOBPEMEHHBIH OTKa3 IBYX JTaTYMKOB.

Ecnu HWKHUE DOMIABOK 3alIUTBl OT CyXOro XoAa OTCYTCTBYeT, TO Bxoa IN1
HEOOXO0MMO 3aMKHYTh WJIM TIPOM3BECTH MHBEPCHIO BXO/1a MPH MTOMOIIH TapaMeTpa
PF6.

Tun perynupoBanus 5 (110 aHAJIOTOBOMY AaTYHKY) B CHCTeMax
BO/J00TBe/CHHS.

OCHOBHBIM JaTYUKOM SIBJISI€TCSI AQHAJIOTOBBIM MaTyMK ypoBHS. s yBenudeHus
HaJIe)KHOCTH CUCTEMBI JIOTIOJHUTEIBHO MOTYT OBITh YCTAHOBIIEHBI 2 TOIJIABKOBBIX
JaTdMKa, nojakiarodaemelie kK Bxomam IN1, IN2.

[lepen BBOIOM B 3KCIUTyaTalWiO CHCTEMBbI HEOOXOAWMO YCTaHOBHTH IapaMeTpbl
PHO. — PHY., 3anaromue yciioBusl BKIIIOUEHUS U OTKJIIOUEHHS HACOCOB.

Omnucanne pabOTHl CHCTEMBI B 3aBHCHMOCTH OT COCTOSHHMS BXOJHBIX CHUTHAJIOB
npuBeneHo B 1.6.5. Ilpm yMeHBIIEHMHM KOJIMYECTBAa JAaTYMKOB HEOOXOIMMO
BHUMATENIBHO W3Y4YHUTh JIOTHKY paboThl mpubopa. IIpaBuiabHO CIpOEKTHPOBaHHAs
cHUCTeMa CIIOCOOHAa TPOAOJKATh pabOTy MpH OTKa3e OJHOrO JaTdiuka M
00OHapy>KUBaTh OJHOBPEMEHHBIH OTKa3 IBYX JaTYMKOB

5.4 Ynpasiaenue npuéopom

IIpu sBriaoyeHun mnpudopa Ha 1mudPOBOM HHAWKATOpe (pHC.2, T103.2)
oTtoOpakaeTcs B TEUCHHUE 2 CeK. BEPCHs BHYTPEHHETO IPOTPaMMHOTO 00EeCTIeYeHNUS
(mammprmep — 5.2.0). TTocite 3TOro OCyIIecTBIAETCS CaMOANAarHOCTHKA IPHOOopa, BO
BpeMsI KOTOPOH Ha MHIWKATOpe oToOpakaeTcs oOpaTHbIid otcyeT oT 9 mo 1. Jlanee
IprOOp BKIIIOYAETCA B ABTOMAaTUIECKOM PEXKUME PaOOTHI CHCTEMBI.

3areM B CHCTEMax C AaHAJOTOBBIM JAaTYMKOM HA HHIUKATOPE OTOOpaykaercs
3Ha4YeHHEe M3MEPSEMOTO IapameTpa (HarmpuMmep - AaBjeHUE, YpPOBEHb). B cucremax
C PperyJupoBaHHEM YpPOBHS II0 IMOIJIABKOBBIM/3JCKTPOIHBIM JaTYMKaM Ha
UHJMKAaTOpe OTOOpa)kaeTcs ypOBEHb II0 HOMEpPY BEpXHero cpaboTaBIIEero
norutaBka, Hanpumep — «H-3» - cpaboran normaBok IN3. B npyrux ciyuasx Ha
HH/IUKATOPE OTOOPAKACTCS «=--»..

B caydae o0HapyskeHHsT HEHMCNIPAaBHOCTH HAacoca 3aropaercsi CBETOANO[
o0oOmeHHo aBapum cucTeMBl (puc.2, mo3.4) © cBeToOMOA ABapus
COOTBETCTBYIOIIIETO Hacoca B 00JaCTH YIIpaBIeHHUS HacocaMu (puc.2, 1m03.5), mpu
9TOM KOHTaKTOP COOTBETCTBYIOIIETO HACOCA aBTOMATHYECKH BBIKITIOYACTCSL.
ITpn oOHapy»KeHUH HEHCIPABHOCTHU IO IOKA3aHHUSAM BHELIHUX JaTYUKOB CHCTEMBI
3aropaeTcs TOILKO CBETOINO]T 0000OIIEHHON aBapiH CUCTEMBI (puc.2, 1103.4).
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IIpn »>ToM Ha 1UPOBOM HHAMKATOPE HAYMHAET OTOOpPAXXaTbCs  KOJ
HEUCNpaBHOCTH. IIpM BO3HMKHOBEHHMHM HECKOJBKHX HEUCIIPABHOCTEH OHH
0TOOpaXaIOTCsl UMKINYECKH. /Il yCKOPEHHOW MPOKPYTKU KOJIOB HEHCIIPaBHOCTEH
MOJKHO HMCII0JIb30BaTh KIABHIIH <+> WIIH <->,

Jdns  mepexosa MexIy peXHMaMH OTOOpaXeHHs KoJa HEHCHPAaBHOCTH |
OTOOpaXEHHsT N3MEPSEMOro IapamMerpa HeoOXoAnMo HaxaTh KiaBuiry <Esc> Ha
kiaBuatype (puc.2, nos.1). B ciaydae Hanmuuus HewcnpaBHOCTH, ecid B TeueHne 10
CEK. HE HCHOJNb3YeTCs KIaBHAaTypa, MPOHCXOJUT aBTOMAaTHYECKHH BO3BpaT B
PEXUM OTOOPAKEHHS KOJja HEHCIIPAaBHOCTH.

ABTOMATHYECKHMII WM PY4YHOH Ppe:xXxuM padoThl CHCTeMbl BBIOHMpaeTcs MNpH
IIOMOIIM  KJIABUIIU . B aBTOMarudyeckoM peKuUME COOTBETCTBYIOLIUI
CBETOAMO/ HE TOPUT, B PYUYHOM PEXKHUME - MUTaAET.

[Tpu 3TOM pexuM paboThl KaXIOT0 OTJEIBHOTO HAcoca BBIOMPAETCS MPH ITOMOIIHN
knaBuml <Hacoc> - <n>, roe <n> - HoOMep Hacoca, paclOJIOKEHHBI B
COOTBETCTBYIOIIEH 001acTH ynpaBieHus (puc.2, mo3s.5).

Pe:kumbl padoThI HAcOCA IPH ABTOMATHYECKOM peskuMe Pad0Thl CHCTEMBbI:
ABTOMATHYEeCKHH pekuM PpadoThl Hacoca - BKIIIOYAETCS B aBTOMATUYECKOM
pexrMe paboThl CHCTEMBI OHOKPATHBIM HaxaTHeM Kinasuiu <Hacoc>. IIpu sTom
CBETUTCA CBETOAMO I'0TOBHOCTH - HACOC HAXOIWUTCSI B AaBTOMAaTHYECKOM PEXUME
T10J] yIPABICHUEM OOILETO KOHTPOJLIEPA CUCTEMBI.

Pe:kum 010KMPOBKHM Hacoca - BKIIOYACTCS B aBTOMAaTHMYECKOM PEXUME PabOThI
CHCTEMBl OJHOKpaTHbIM HaxkaTheM kiaBuimu <Hacoc>. Ilpu stom cBetoauon
I'oToBHOCTH HE CBETHTCS - HAcoc 3a0JIOKHPOBaH M HE Y4YacTBYeT B
ABTOMATHUYECKOI paboTe CHCTEMEI.

Pe:xuMbl paboThl Hacoca NPU PYYHOM pekuMe padoThl CHCTEMBI:

Py4Hoii pe:xkum paGoThl Hacoca ¢ 3alIUTAMH - BKIIIOYACTCS B PYYHOM PEKIME
paboTHI CHCTEMBI OTHOKpPATHEIM HakaTreM kinaBuim <Hacoc>. [Ipu s3Tom muraer
ceeroanon I'otoBHOCTE U cBeTHTCS cBeTonnon Padora. Eciu ceeromnon Padora
HE CBETHTCA, TO HACOC  HAxXOJIUTCS B COCTOSHUM OXHIAHUS (KOJIMYECTBO
OJTHOBPEMEHHO pa0OTaloIINX HACOCOB OrpaHrueHHO mapamerpom. PF2.).

TecToBBINH U ABAPUIHHBIH Pe:KAMBI Pa00ThI Hacoca:

TecToBbIli peskuM (pyyHoe BKJIWOYeHHe Hacoca 0e3 3amuT Ha 10 cek.) -
BKJIFOYAETCSl B aBTOMAaTHYECKOM WJIM PYYHOM peXUME pabdOThl CHCTEMBI
yAepxkaHueM B TedyeHue 5 cek. kinasumy <Hacoc>. B TeCTOBOM py4yHOM pexuMe
He cBeTurcs cBeroauol I'otoBHOCTH M cBeturcs cBeroauon Pabora. [Ins
JOCPOYHOTO BBIXOJa W3 YKa3aHHOTO pEXMMa HEOOXOIMMO IOBTOPHO HaXaTh
knasuiry <Hacoc>.

ABapuiiHblii pe:kuM (Py4HoOe BKJIIOUeHHe Hacoca 0e3 3alIuT) - BKIIOYAETCS B
aBTOMATHUYECKOM WJIM PYYHOM PEXHUME PaOOTHI CHCTEMBI yJECpP)KaHHEM B TEUCHHE
15 cex. knaBumm <Hacoc>. B aBapuilHOM pexuMe pydyHOIO IyCKa HE CBETHUTCS
ceeronuon l'oToBHOCTB, cBeTtuTcs cBeroauon Pabora, cBEeTUTCS CBETOIUOA
ABapusi, oroOpaxaercs Koa HeucnpaBHocTH E.n7, Tae n - Homep
COOTBETCTBYIOIIEro Hacoca. Iyt BbIXOJ@a M3 YKa3aHHOTO peXHMa HEOOXOIMMO
HaxxaTh kiasuiry <Hacoc>.
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Bunmanme! B aBapuiiHOM pexmme pydHOro IIyCcKa BC€ 3amluThl Hacoca,
obecreurBaeMble KOHTPOJIJIEPOM Hacoca, OTKItouaroTcs! BiimoyaTh aBapuitHBIN
peXKHM  PY4HOro IIycKa  pas3pemiaercss TOJBKO I0J]  OTBETCTBEHHOCTh
00CITy)KMBAIOILIET0 TIEPCOHAa B Cllyyae BO3HUKHOBEHHS HEHCIPABHOCTEH B
YIPaBISIOLIEH 3JIEKTPOHUKE Ul 0e30MacHOCTH CHaOkeHHsi cucteMbl. [Ipu sToMm
COOTBETCTBYIOIIMI Hacoc OyneT paboTaTh CaMOCTOSITENBHO IIPOAOJDKUTEIHHOE
BpeMsI.

B ciryyae BbIX0/1a M3 CTPOS JIMIIEBOH NaHENN YIPaBICHUS IIPHOOPOM W/HITH 00IIEro
koHTpoiutepa cucreMel (KC) s BKITIOWEHHS aBapHHOTO PYYHOTO pPEKUMa
pYYHOTO IIyCKa MOXKHO BOCIIONIB30BaThCS COOTBETCTBYIOIIMM  aBAPUITHBIM
MEePeKITI0YaTeIeM PYYHOTO IyCKa Hacoca, KOTOPHIH HAaXOMUTCS Ha KOHTPOJUIEpE
nacoca (KH) BuyTpu npubopa.

YupasiieHHe mapaMeTpaMH  CHCTEMbI  OCYIIECTBIISIETCS TNPH  IIOMOILIU
KJIAaBHATYpbI HAa JINIIEBON MaHenu npubdopa (puc.2, mos.1):

<+> unu <-> - U3MCHCEHHE ITapaMeTpa M €ro 3Ha4CHHS.;
\/ - <Enter> - BbIOOp mapamerpa Wi BBOJ HOBOTO 3HAUEHHS;
X - <Esc> - OTMEHAa HOBOTO 3HA4YCHUS MapaMeTpa M BO3BpaT K paHee

YCTaHOBJICHHOMY 3HAUEHHIO WJIM BO3BPAT K BEIOOPY MapameTpa;
<Esc>+<Enter> - BX0//BBIXO] B PSIKUM IMPOrPAMMHPOBAHUSI.

Jns mepexonia B pexXUM IIPOTPaMMHPOBAHMS HEOOXOJMMO OJHOBPEMEHHO HaXaTh
xiapuy <Esc> + <Enter>. B pexxume nporpaMMUpOBaHUsI MOKHO OCYILIECTBIISATD
YCTaHOBKY NMPOrPaMMHPYEMBIX ITapaMeTpoB (HACTpOHKa MpuOopa) WM MPOCMOTP
MH)OPMAIMOHHBIX TAPAMETPOB (COCTOSIHUE BXO/I0B mpudopa). [IporpaMmupyembie
1 MH(pOPMALMOHHBIE MAPaMETPhI C YKa3aHHEM HX BO3MOXKHOTO MHHHMAJIBHOTO U
MaKCUMAJIbHOI'O 3HA4YCHUA u CIANHHUIL HN3MEPCHU B 3aBUCHUMOCTH oT
YCTaHOBJIEHHOT'O TUIIA PErYJIUPOBAaHUSA CUCTEMBI YKa3aHbl B I1.7.

Tun peryjampoBaHusa CUCTEMbI B 3aBUCUMOCTHU OT O6J'laCTI/l MPUMECHCHUA U TUIIOB
BHEIIHUX JaTYUKOB mporpammupyercs napamerpoMm PF0. Bo Bpems
IIPOrpaMMHPOBAHUS AOCTYIHBI TOJIBKO T€ MapaMeTpbl, KOTOPhIE HCHOIb3YIOTCS B
YCTaHOBJIEHHOM TUIE PETYTUPOBAHUS CUCTEMBI.

[Ipr momomm kmaBum <+> WM <-> HEOOXOAWMO BBHIOpATh MPOTPAMMUPYEMBIH
Wi MHQOPMAIMOHHBIN MMapaMeTp M HaxkaTh kiaBumry <Enter>. Ha mnmukatope
Oyzmer oToOpakaThCs yCTaHOBJICHHOE 3HAYCHHE IPOTrPaMMHPYEMOTrO Iapamerpa
(mocTOSIHHOE  CBEUEHHE) WM ONpelesieMoe 3HaueHue WHGHOPMAIMOHHOTO
rapamMeTpa.

Jns  u3MeHeHWs 3HA4YeHUs POTrpaMMHpPYEMOro Iapamerpa HeoO0XOIUMO
BOCIIOJIb30BAaThCs KJIaBUIIaMu <+> uinu <->. HoBoe 3HaueHue NporpaMMHupyeMoro
napaMeTpa OTOOpa)kaeTcsi Ha HMHIMKATOpe ¢ Muranuem. s ero ycTaHOBKH
HeoOxoanMo Haxkath kiasuiry <Enter>. J[i1s Bo3BpaTa K npeablayliell yCTaHOBKe
HEeoOX0aMMO HaxaTh KiaBumy <Ese>.
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Ecnmn B pamkax ofHOro uH(GOPMAIMOHHOTO Mapamerpa JOCTYIEeH IPOCMOTP
HECKONBKMX 3HA4YCHHWH BIIOXKEHHBIX IapaMeTpoB, TO Ui mepedopa MExXIy
BJIOKEHHBIMHU TapaMeTpaMu HEOOXOJIUMO BOCIIOJIb30BAThCS KJIABHIIAMH <+> MM
<-> Ilpu sToM B MOMEHT HaxaTus kjaBum <+> , <-> uiuu <Enter> Ha
UHAMKATOPE MUracT HAUMEHOBAHUE BJIOXKEHHOIO IIapaMerpa, a I0CiIe OTIYCKaHUs
KJIABHIIIN OTOOpakaeTcsi 3HaU€HHE 3TOT0 BJIOXKEHHOTO ITapamMeTpa.

Jns Bo3BpaTa K IpenblaylieMy MEHIO BbIOOpa HapaMeTpoB HEOOXOIMMO HaXaTh
knapuiry <Esc>. s BbIXOJa W3 pexuMa NPOrpaMMHPOBAHUS HEOOXOIMMO
OJIHOBPEMEHHO Ha)kaTh KiaBuiind <Esc> + <Enter>.

5.5 Jlucneryepu3anus HACOCHBIX CTAaHUMH NOJX YNPaBJIECHHEM
npudopos SK-712

[Ipy moOMOIIM JOMOJHHUTENHLHOrO O00OpyMOBaHUsl (HE BXOAUT B KOMIUICKT
CTaH/JapPTHOM MNOCTAaBKU) CYIIECTBYET BO3MOXHOCTh OCYIICCTBIISATH YIAJICHHYIO
JUCTIETYEPHU3AIINI0 HACOCHBIX CTAHIUH MO yrpasieHneM npudopos SK-712.

IInaTta RS-485 nasa SK (aptuxyn - 2785193) npennazHaueHa Ui OCYIIECTBICHUS
mucreruepuzanun  npudopo SK-712 m SK-FFS uepes wunrepdeiic RS485
(mporokon Modbus RTU). Kak mnpaBmwio, HCHOIB3YeTCS [UIA YIPABICHUS
00beKTaMu B MpeesIax 3aHusi ¢ MaKCUMaJIbHOW JiuHON JIMHUHU 1000M.

IInata RS-485/USB nansa SK (aptuxyn - 2895107) npenHa3zHaueHa — Jyis
ocymiecTBieHns aucnerdepusanuu npudopos SK-712 u SK-FFS uepe3 unrepdeiic
RS485 (mporokon Modbus RTU) u noaxitoueHus komnbrorepa yepe3 nmopt USB.
Kak mpaBuiio, ucnone3yercst Uil yIpaBiIeHHs OOBEKTaMH B IpEZerax 3JIaHus C
MakcUMaJIbHON HON JmHAn 1000M.

Mnata WEB aasa SK (aptukyn - 2785367) npenHazHaveHa AJIsl OCYIIECTBICHUS
mucrieryepu3anud  npudopos SK-712 u SK-FFS mo ceru Ethernet / Wi-Fi
(mpotokon Modbus TCP, HTTP/WEB). Kak mnpaBuno, wucnonb3yercs s
yIpaBieHUs] 0OBEKTaMH B 30HE PACIOJIOKEHHUs JoKajibHOU cetu Ethernet m/mmm
npu momomm riodanpHOi cetn MuTepHer. Bcerpoenusiii  WEB-untepdeiic
NO3BOJISIET  YNPABJISATH HACOCHOW CTaHIMEH HampsMyr, HCIOJIb3Ys JH000i
cMapT(oH, IIIAaHLIET WM KoMibioTep yepe3 MuTepHer-Opaysep (Internet Explorer,
Google Chrome, Mozilla Firefox, Opera, i0S, Android, Safari).

GSM/SMS wundopmatop (BCTpoeHHBI# — ommus /SM) mnpenHasHaueH JUis
mucrieraepm3anuu npudopa SK-712 ¢ momorpro SMS-coobmennii. Kak npasuiio,
HCIONB3yeTCs UIT OOBEKTOB HA MECTHOCTH, PAOOTAIONMINX B aBTOMATHYECKOM
pexxume (Hapumep, KHC).

ABTOMaTH3NpoBaHHOe padouee mecto SK-712 (mporpammHoe obecrnieueHHe -
freeware) MO3BONSET OCYIIECTBIATH IIPH IIOMOLIM KOMIIBIOTEpa KOHTPOIb
COCTOSIHHMSL M YIpPAaBJI€HHE HACOCHBIMH CTAHLIMSAMH IIOJ YIpaBJIECHHEM NPHOOpPOB
SK-712, ncionb3ys BBIIIEONMHCAHHBIE HHTEP(HEHCHI.

bonee mnoapoOHoe omucaHMe MO AMUCHIETYEPU3ALUH HACOCHBIX CTAHIUH MOA
ynpaeienueM nprubopoB SK-712 pacnionoxxeHo Ha caiite www.wilo-sk.ru
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6. YcTaHOBKA / MOHTAXK

6.1 MonTax npudopa

[Ipy HACTEHHOM HCHOJIHEHHH KOPIyC HNpUOOpa KPEmuUTCs K CTEHE MpPU ITOMOIIU
nmrobenei U mypymoB (4 mT.- B KOMIUIEKT TIOCTaBKH He BX0xAT). [lpn HamombHOM
HUCIIOJIHCHUN le/I60p yCTaHaBJIUBACTCA Ha I[OHOHHPITeHbeIfI IIOKOJIb (B KOMIIJIIEKT
IIOCTaBKHU MOXKET HE BXOI[I/IT])).

[Ipyn HEOOXOIUMOCTH - YCTaHOBUTH PYy4YKy pyOMJIbHMKA Ha NEpeaHel KpBILIKE C
MIOMOIIBI0 COOTBETCTBYIOLIETO HHCTPYMEHTA, YCTAHOBUTH T€PMOBBO/IBI HA HIKHEH
MaHeIH NMpUOOpa W yCTAaHOBHUTH BXOJAHBIE BO3AYIIHbIE (UIBTPHI C pemeTkaMu (B
cirydae ux Hanuuus). [IpuOopsl ¢ BEHTHIISIIMEH W HAIMYUEM BXOAHBIX BO3IYIIHBIX
(GUIBTPOB YCTAHABIUBAIOTCS B MECTAX C HAMMEHBIIINM 3arPs3HEHUEM BO3yXa.
[Ipn MoHTake HEOOXOAWMO TPHHATH MEPHl UIA OOECIeYeHUs HEOOXOAUMON
CTENeHU 3aIluThl npubopa (yKa3plBacTCs Ha HAKJIEHKE C CEpUHHBIM HOMEpPOM
npubopa). CreneHs 3auMThl He 03HAYAET YCTOHYMBOCTh MPHOOPa K BO3ACUCTBHIO
COYeTaHusl KIMMaTH4ecKuX (akTtopoB. YcTaHOBKa mnpubopa B CTaHIAPTHOM
WCIIOJTHEHUH BHE TOMELICHHUSI MOXKET IIPUBECTH K BBIXOJAY M3 CTPOS AJIIEMEHTOB
yopasienus. Jljis  ucCmonb30BaHUS MpuOOpa BHE MOMEMNICHHS CYIIECTBYIOT
CHCIHUATM3UPOBAHHBIC UCIIOTHEHUS IPUOOPA.

6.2 DiiekTpHUYeCcKOe MOJAKJIIOYEeHUE

QHGKTpH‘{CCKOC NOAKIOYCHUE pa3peliacTcsa IMpOU3BOAUTH
QJICKTPOMOHTEPY, HUMCIOUIEMY JOMYCK COOTBCTCTBYIOLICTO

MECTHOT'O 9HEProcHa0KaroIero TIPEATIPUATHS.
[TopkiaroueHHe  JOJDKHO — OCYIIECTBIATBCS — COTJIACHO
JEUCTBYIOIINM HpaBUIaM u HOpMaM 1o
3IEKTPOOE30MIACHOCTH.

HanpsbkeHne U 9acToTa MUTAIOLIEH 3JIEKTPOCETH OIKHBI
BHumaHue ! COOTBETCTBOBATH TEXHUYECKUM XapaKTEPUCTUKAM
HACTOSIIEro Ipudopa.

MoIHOCTY ¥ HOMMHAQJIbHBIE TOKHM  IOAKIIIOYaEMBIX
HAaCOCOB/IBUraTeIen JIOJKHBI COOTBETCTBOBATH
BHumaHue ! TEXHHYECKMM XapaKTEpUCTUKaM HACTOSIIEro mpuoopa,
KOTOpBIE YKa3aHbl Ha HaKJIEWKe C CEpUHHBIM HOMEPOM
npudopa, pacroyIoXKEeHHON Ha BHyTpEHHEH CTOPOHE JABEPH.

CeueHnue KU1 Kabens “TuTarolas 3JIeKTpoceTh — Mpuodop” u

BuumaHme ! Kabes “mpubop - 1BUTATENb Hacoca” JTOJIKHBI
- COOTBETCTBOBATh HOMMHHAJIBHBIM TOKaM IIOAKJIIFOYA€MbIX
HACOCOB/IBUTATEIICH.

B cootBerctBun ¢ IlpaBmimamu ycTpoiictBa 3nekrpoyctaHoBok (IIVD) B
HIKenpuBeaeHHON Talnmie B KadecTBe MNpUMepa MPHUBEINCH JOIYCTHMBIHA
[lJ'll/ITeJ'l])H]:Jﬁ TOK JIIsL IIoABOAAIIINX IMpoOBOAOB C pe31/1H030171 u
HOJIMBUHIIXJIOPUTHOM M30JISILMEH, IIPOJIOKEHHBIX B OJJHOH TpyOe.
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BriOGop cedeHUS TOKONPOBOMSIIUX K KaOens ‘“THTaroImas 3IIEKTPOCETh —
npuOOp” YCTaHABIMBAETCS B COOTBETCTBHH CO 3HAYCHWEM HOMHHAILHOTO TOKA
nsurareniss  (Lyow) YMHOKEHHOE HA BO3MOXKHOE KOJHMYECTBO OJHOBPEMEHHO
paboTaronx HaCOCOB.

Ceuenue ToxkonpoBoasuieii Tok oqHoro 3-kuabHoro | Tok oqHOro 3-KUJILHOTO
JKAJIBI, MM? MeEIHOro, A AJTIOMMHHEBOT0, A
1,0 14 -
1,5 15 -
2,5 21 16
4,0 27 21
6,0 34 26
10 50 38
16 70 55
25 85 65
35 100 75
50 135 105
70 175 135
95 215 165
120 250 190
I[Ipu BeIOOpe Kabenss C  AMTIOMUHHEBBIMH  JKHIIAMH
Buumanye ! HEO0X0AMMO  0053aTEIIFHO  WCIOJIB30BaTh  IEPEXOHEBIC
HaKOHEYHHKH. HemocpencTBeHHBIH MOHTaXX aTFOMHHHEBBIX

MIPOBO/IOB B KJIEMMHHUKH NMPHOOPA HEJOIYCTHM.

[Mpu mnonxmroueHnn Kabeneid W TPOBOIOB HEOOXOAUMO

UCIIONB30BaTh HMHCTPYMEHT COOTBETCTBYIOLIEr0 THNA U

BHumanme ! pasmepa. MoHTa) TIPOM3BOAMTL AKKypaTHO, HE MOMyCKas
HOBPEXXACHNS KIEMMHHUKOB. J[J11 MHOTOKHJIBHBIX IPOBOIOB
HCIIOJIB30BaTh HAKOHEYHUKH COOTBETCTBYIOILETO pa3Mepa.

- Ilonkawodyenue nurawumeid Tpexdasnoii saexrpocetn ~380B, 50T
OCYIIECTBIISICTCS TIPU TOMOIIHM COOTBETCTBYIOIETO KaOeds W KOHTAaKTOB
OCHOBHOTO CETEBOr0 pPyOWIBHWKA, KIEMM HEHTpPaNbHOW IIWHBI W IIUHBI
3azemnenus (puc.3) - L1, L2, L3, N, PE.

- TloakaioyeHne HACOCOB OCYIICCTBISIETCS B COOTBETCTBHH CO 3HAYCHHUEM
HOMHHAIIBHOTO TOKA MOJAKII0YaeMOT0 IBUTATENs (YKa3bIBaeTCsS Ha IIWIIbINKE
nBurarens Hacoca). Jmg 3TOro  HEOoOXOAWMO  yCTAaHOBUTH  CEUYCHHUE
TOKOTIPOBOJSIINX KW Kabemst “pubop - ABUraTesib Hacoca’, HampuMmep, o
BeimenpuBeieHHON Tabmume. I[lpm cxeme Immycka «3Be3da-TPEYTONBHUK
CedeHHe TOKOIPOBOIIIINX KU KaOels yCTaHaBIMBAETCs ¢ K03(duimerTom
0,58 (0,58*L4om) ¥ TOAKIIOYCHHE KAXKIOTO JBHUIATEIsl OCYIIECTBIIACTCS

-20 -



6 mpoBogamu. COOTBETCTBYIOIIMM KaOeileM HEoOXOOUMO MOIKIIOYUTH
KJIeMMbI Tpexdas3ubix asurarencii HacocoB U-V-W, PE win U1-V1-W1, U2-
V2-W2, PE, xnemmsl Ttepmopesuctopa PTC/WSK u npu Hamuuuu BBIXOZ
KOHTAKTHOI'O JaTYMKa BJIAKHOCTU DI x COOTBeTCTByIOLHI/IM KJIeMMaM KOJIOOKH
Xn (Hacoc-n) - puc.3. Jlns HAacocoB HE HMEIONIMX 3allUThl JBUTaTENeH
PTC/WSK xonraktel kiaeMMHOM konoaku PTC HeoOXOauMO COEIUHUTH

HNEPEMBIUKOM WJIM TNPOU3BECTH HHBEPCUIO JIOTUKU COOTBETCTBYIOIIHX
JIUCKPETHBIX BXOJO0B ITpy nomouy napamerpa PF6.

- IloacoenuHeHne BHEINHUX JATYHKOB U yCTpOﬁCTB CUTHAJIU3aNuM:

[Ipn momcoenvHEeHWHM BHEMIHWX MATYMKOB W YCTPOWMCTB

Buumanme ! CUTHAIM3AIMH HEOOXOOMMO YYHTHIBATH JIICKTPUICCKHE
mapaMeTpbl ~ COOTBETCTBYIOIIMX  BXOJOB/BBIXOJIOB IO
Tabmume 3.
Tabmuma 3
HanmenoBanue
Tun curuaaa Pacnoso:kenue
BXO0/a/BbIX0/a

JluckpeTHbIe BXOABI
INO — IN5*

BecnorenanbHbI KOHTAKT
(o6t = kopiyc mpudopa)

Knemmuas xomoaka X0 -
ITOZCOEI. BHEIIL JATYMKOB

Amnanor. Bxox — AN

4-20MA

Knemmuas xomoaka X0 -

4-20mA Unut. =24 VDC MO/COE]I. BHEIIL. JATYMKOB
KonTakT pene Knemmnuas xomoaka X0 -
SBM, SSM e pere A
Umnarp. =250 B, [narp.=1 A | moacoes. BHEIL.JaTYNKOB
PTC n PTC-tepmucrop winm koHTakT | KiieMMHas konoaka Xn -
WSK (ranpBannuecku passsizaH) | s noacoes. Hacoca n
KoOHTaKTH. AaTYMK BIAXKHOCTH — Krtemvuas kononka Xn
DI n cpabatsiBaet npu RBi1.<10kOM A

(00wt = kopiyc nmpudopa)

s moacoend. Hacoca n

* B CTaHjapTHOM MCHOJHEHUH W3MEPEHHMS TI0 JUCKPETHBIM Bxogam IN1 — INS
OCYILECTBIISIETCS MOCTOSIHHBIM TOKOM 24 B 1 moacoeuHEHUs AaTYMKOB THUIIA
«CyXOH KOHTaKT» (IIOTUIaBKH, KOHTAKTHI pejie, TyMOJIEpHI U T.11.).

st paboThl ¢ TOTPY>KHBIMH 3JIEKTPOAAMH HEOOXOIMMO HCIIOIb30BaTh MPHOOPEI B
ucnioHeHnu ¢ omnmuer /EL. B ucnionmaennn ¢ ommueit /EL mo Bxomam IN1 — INS
M3MEpEHUsI TPOBOIATCS TEpeMEeHHBIM TOkoM 12 B ¢ wacroroit 25 I'm, dro
MO3BOJISIET U30€XKaTh 3JIEKTPOKOPPO3MU HAa TOTPY)KHBIX 3JEKTPOJaX M HX
IIPOBOJIAX, 4 TAKXKE MAKCUMAJIbHO CKOMIIEHCUPOBATh BIIMSIHHE HABOJIOK C 4aCTOTOM
50 I'u. IIpu 3TOM B KadecTBe OOIIErO IMEKTPOAa MCIIONIB3YyeTCA KOPIyC Hacoca,
KOTOPBIN JOJKEH OBITh 3a3€MJIEH.
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Jna moscoeTMHEHNST BHEITHETO yCTPOICTBAa CUTHAIHM3AIUU PaOOTHI CHCTEMBI
ucnonp3ytorcs kiieMMmbl NO, CC, NC — SBM xinemmHuo# komoaku X0 (puc.3),
MPEICTABISIONIAE CO00M MEPEeKITIOYAONINA KOHTAKT pene. Pene BKIIOYECHO -
€CIIM XOTs1 OBl OJIMH M3 HACOCOB F'OTOB K paboTe B aBTOMATHYECKOM PEXHUME U
paboTa cuCTeMbl HE OJOKHPYETCS BHEIIHMMH CHUTHAJIaMU - O0OOIICHHAsS
CUTHaJIM3aLusl paboThI.

Jnst mozxcoenyHEHUsT BHEIIHETO YCTPOWCTBA CHTHAIM3ALMU HEHUCIIPABHOCTH
cucreMsl uctonb3yiores kaeMMmbl NO, CC, NC — SSM kjeMMHOH KOJIOIKU
X0 (puc.3), npeacrasiustonye codoil NMepeKsIoYalonii KOHTakT pene. Pene
BKJIFOUEHO - €CJI OOHapyXeHa XOTs Obl OJJHa HEHCIPABHOCTh B CHCTEME -
000011IeHHAs CUTHATIM3aLUs HEUCIIPABHOCTH.

[ToncoenmHeHne BHEIIHMX MJATYMKOB K KJIEMMaM aHAJIOTOBBIX BXOAOB
4-20mA, +24V u muckpernbix BxomoB INO, IN1, IN2, IN3, IN4, IN5, 0
keMMHON komoaku X0 (puc.3) ocCymecTBIsSeTCS B 3aBHCUMOCTH OT
BBIOPAHHOTO THIIA PEryJUpOBaHHUsS CUCTEMBI B COOTBETCTBHU C 1.6.3 - 6.5. B
TabnMIax yka3aHa TaKKe 3aBHCUMOCTb OTOOPa)KEHUWsI KoJa HEUCIIPaBHOCTH
npu Cpa6aTI)IBaHI/Il/I COOTBETCTBYIOIIETO BHCHIHETO JaTYMKa W TUII KOHTAKTa
nmaryuka - NC (Normal Closed — HopmansHo 3aMkHYThIH) i NO (Normal
Opened — HOpMaJIEHO Pa30MKHYTHIH).

B cnyvae, ecni BHENIHHUN JaTYMK HE MCIOIB3YETCs, & THIT KOHTAKTa JATYNKa
o6o3naueH - NC, to Heooxomumo kiaemmbl INO, IN1, IN2, IN3, IN4, INS5,
COOTBETCTBYIOIIETO BXOJAa COEOUHUTH HepeMblukod ¢ kiemmoil 0. Ilpu
oMoy napamerpa PF6. (OUTOBBIN mapamMeTp) MOKHO MPOU3BECTH MHBEPCHUIO
noruku (NC/NQO) oTnenpHBIX TUCKPETHBIX BX0A0B (MHBepcus jgoruku NC Ha
NO 1103BOJHT HE COCTUHATH COOTBETCTBYIOIINE BXOBI IIEPEMBIUKOI).

HpI/I HMHBCPCUN HECKOJIbKUX BXOJ0B UX 3HAYCHUA CKJIaIbIBAIOTCA.

1 —unBepcus INO
2 —unBepcust IN1
4 —unBepcus IN2

8 —wunBepcus IN3
16 — unBepcus IN4
32 —unBepcust INS

64 —unsepcust PTC

Hanpumep: PF6.=13 (1+4+8=13) —uaBepcus BxomoB INO, IN2, IN3
PF6.=34 (2+32=34) —uHBepcus BxomoB IN1, INS
PF6.=88 (8+16+64=88) — mmaBepcust BxomoB IN3, IN4, PTC
PF6.=0 (mo ymoirgaHuio)— Bce BXOJBI 6€3 HHBEPCHUHI
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6.3 BHemHMe CHTHAJbl M JATYMKH B CHCTEMAaX € BHELIHUM
ylnpaBJjeHHeM

Tabauma 4
Cucrema c pazzenbHbIM yrnpasieHuem Hacocamu - PF0.=1 (tun—1)

Bxon TMoakaoyaeMbIi JATYUK UM CUTHAJ Tun Kon
AN He ucnoassyercst - -

INO JMCTaHIIMOHHOE OTKIIFOUEHHE NC E.00
IN1 Bxirouenne Hacoca - 1 NO -
IN2 Bxrouenne Hacoca - 2 NO -
IN3 He ucnons3yrores - -
IN4 He ucnons3yrores - -
INS He ucnons3yrores - -

6.4 BHemrHHe CHTHAJBI H JAaTYUKH B CHCTEeMaX IOBbIIICHUSA
AABJICHUSA U HUPKYJIAITUA

COpoc 3ammTel OT CyXOro X0Ja M BKIIOUCHHE HACOCOB MPOMCXOIUT IIOCIE
BOCCTAQHOBJICHHSI YPOBHS BBIIIIE HI)KHETO MOILIABKA/JIEKTPOJa U HACTYIUICHUS
JIF000T0 U3 CICIYIOIIUX COOBITHIA:

- mo ucreueHuo BpemeHu Pt8. (ot 0 mo 240 MuH.) mocje BOCCTaHOBJICHHS
YPOBHS BBILIIE HHXKHET0 MoruiaBka / anekrpoaa. Eciu Pt8. ycranosnen = 241,
TO cOpoc 3ammThl 110 BpeMeHu He npoucxoaut. Ecnu Pt8. ycranosnen = 0,
TO cOPOC 3aIUTHI MPOMCXOAUT MOMEHTAIBHO;

- TIpY BOCCTaHOBJICHWH yPOBHS BBIIIE BEPXHEro roruiaBka / anekrpoaa (IN2);

- BCE HACOCHI BBIKIIFOUCHBI N3 COCTOSHUS ' 0TOBHOCTB;

- Tpu AucTaHmnoHHOM oTKitodeHnu (INO);

- TIPY BBIKITIOYCHUH/BKIFOYCHIH TUTAHUS TIPHOOpa.

[Ipu ocymiecTBIeHHN 3aIIUTHI OT CYXOr0 XOAa IPU MOMOIIX OJHOTO IOIUIaBKa

(rmKHET0) HE0OX0MMMO MOIKIIUNTE ero K Bxoay IN1 (mpu stom Bxox IN2 He

UCTIONB3YyeTCs) W yCTaHOBHUTH mapameTp Pt8.=0. B ciyuae BO3HMKHOBEHUs

YaCThIX BKJIFOUEHUI/BBIKIIIOYEHHI HACOCOB CIIe/lyeT YCTaHOBUTH napamerp Pt8.

otinnuHbli oT 0, Hanpumep, Pt8.=5 (B munyTax).

6.5 BHeliHne CUTHAJLI H JATYHKH B CHCTEMAaX BOJOOTBEICHHUSA C
NMOMJIABKOBBIMI/3JIEKTPOHBIMH TATYHKAMH

Tabmuma 7
Cucrema ¢ TMOTIABKOBBIMIE/3JIEKTPOTHBIME naTankamu - PF0.=4 (tun—4)
Bxoxa ToakouaeMblii JATYUK WIH CUTHAJ Tun Kon
AN He ucnonssyercs - -
INO JIMCTaHIIMOHHOE OTKITIOUCHUE NC E.00
IN1 ITorutaBok — 1 (HUKHMIA) NO Tab. 9
IN2 TTornaBok — 2 NO Tab. 9
IN3 ITornaBok — 3 NO Tab. 9
IN4 [TormaBok — 4 NO Tab. 9
INS IToruraBok — 5 NO Tab. 9

Tabmnuma 5
Cucrema ¢ TucKpeTHBIMU naTaukamu - PF0.=2 (tum-2)

Bxon TloakaroyaeMbIid JaTYMK WM CATHAJ Tun Kon
AN He ucnoassyercst - -
INO JIMCTaHIIMOHHOE OTKIIFOUCHHE NC E.00
IN1 Jluckp.curHas BKIIOUEHH 3alUThI OT cyx.xona | NC E.02
IN2 Jluckp.curHan cOpoca 3aiuThl OT CYX0ro X012 NC -
IN3 OTKJIF0YEHHE TMKOBOI'O HAacoca NO -
IN4 BxurroueHne nukoBoro Hacoca NO -
INS He ucnons3yrores - -

Tabmuna 6
CucreMa ¢ anasoroBsiM gataukoM - PF0.=3 (tun-3)

Bxona IMoaxknarouyaemMplii JATYMK I CUTHAJ Tun Kon
AN AHaNOTOBBINA TaTYNK JaBICHUS 4-20mA| E.O1
INO JIMCTaHIIMOHHOE OTKITFOUCHHE NC E.00
IN1 JMCKp.cUrHal BKIIOYEHHUs 3aLUUThI OT CyX.X01a NC E.02
IN2 Jluckp.curHai copoca 3amuThl OT CYXOro Xoaa NC -

IN3 - INS | He ucnons3yrorcst - -

3amuTa ot cyxoro xoaa (E.02).

B tunax perymuposanus - PF0.= 2, 3, 5 (uupKyssiuusi, HOBBILIEHHE JaBICHNS,
BOJIOOTBE/ICHHE) 3allUTa OT CYyXOr0 XOJla MOXKET OBITh OCYIIECTBIEHA IpH
TTOMOIIH 2-X TIOTJIABKOB / 3JIEKTPOJIOB.

[Ipu mageHun ypoBHS HIKE HIDKHETO moruiaBka / snexTpona (IN1) gepes Bpems
Ptl. Hacocsl OTKIIOYAIOTCA (3alMTa OT CYXOTO XO/a) M TE€HEPHpYeTCs KOX
HeucnpaBHOCTH - E.02.
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Oynkiun BxogoB IN1 — IN5 mpu OTCYTCTBHM HEHWCIIPaBHOCTEH IIOIIABKOB B
3aBUCHMOCTH OT 3HaueHus napamerpa PF4. - Tum m Konm4ecTBO MHOIIaBKOBBIX
JaTIuKOB - onucanbl B Tabmuue 8. J{ns pexxumo PF4. =4, 5, 7 BMecTO NOIIaBKOB
tina MS1 MOKHO MCHOJNB30BAaTh 3JEKTPOABI, HO NMPH 3TOM HEOOXOAMMO 3aKa3aTh
mpudop ¢ ommuei /EL (cm. Tabnuity 3 u npumedanue K Heil).

3ammuTa ot cyxoro xoaa (E.02) cpabaTeiBaet pu pa3mbikanun moriaBka IN1 ms
pexxumoB PF4. = 2.5, 6, 7 (cm. Tabmumy 8).

ABapuiinblii myck HacocoB mnpu mnepeauBe (E.03) ocymectBusercs mpu
3aMBIKaHHM BEPXHErO IOIUIABKA (B 3aBUCHMOCTH OT KOJHMYECTBA HCIIOJIb3YyEMBIX
MIOTIJIABKOB - cM. Tabuuiy 8).
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O603HaueHNs:
(0) — mommaBOK pa3oMKHYT, (1) — MOMIaBOK 3aMKHYT
Pn = 0 — Hacoc «n» BeIKIIOUaeTes , Pn = 1 — Hacoc «ny BKIIOYAETCS

Tabmuma 8
THI ¥ KOJIMYeCTBO MOMJIABKOBBIX/IEKTPOAHBIX 1aTYHKOB - PF4.
Bxon 1 2 3 4 5 6 7
2*WAG65 [3*WA65 | 3*WA65 | 3*MS1 | 4*MS1 [4¥*WA65| 5*MS1
(1)E.03
et ) ) ) ) ) ) (1) P3=1
me | ] ) B3 (U ()P
(1) P2=1 (0) P3=0 (0) P3=0
(1)E.03 _ _ _
- (1)E.03 [(1)PI=1 |(1)P2=1 |(1)PI=1
IN3 - (1)P2=1 |(1) E.03 _ _ _ _
(0) P2=0 (1) P2=1 [(0) P2=0 |(0) P2=0 |(0) P2=0
(1)E.03 _ _ _ -
., [(D)P1=1 | (1) P2=1 |(1) P1=1 _o [(DHP1=1 _
IN2 /(D P2=1 03510 | 0) P2=0 [(0) P2=0 | P1=0 | g) p1=o | P1=0
(0) P2=0
(1) P1=1 (1) Pl1=1 _
IN1 (0) P1=0 (0) E.02 (0) P1=0 (0) P1=0 [(0)E.02 |(0)E.02 |[(0)E.02

B pexumax PF4. =1, 2, 3, 4, 5 oqHOBpEMEHHO MOXKET 3aITyCKaThCs IO 2 HACOCOB.
B pexxumax PF4. = 6, 7 omHOBpEMEHHO MOKET 3aITyCKaThCs 10 3 HACOCOB.

[Ipu OTCyTCTBMM HEWCHpPaBHOCTEHl Ha WHAWKATOpE OTOOpa)kaeTcs YpOBEHB IIO

HOMEpY BepxHero cpaboTaBmiero noruraBka, Hampumep — «H-3» - cpaboran
mortaBok IN3.
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Jloruka paboTsl mpubopa B CUCTEMax C PETYIMPOBAHUEM YPOBHS IO MOIUTABKOBEIM
JaT4MKaM MpeCTaBlieHa B BUIE aBTOMATHOH kapTsl B Tabnunax 9.1, 9.2, 9.3.

B 3aBucumoctu oT coctosHus BxonoB mnomiaBkoB IN1, IN2, IN3, IN4, INS
(«O»-pa3oMKHYT, «1»-3aMKHYT) TE€HEPUPYIOTCS BHYTPEHHHUE JIOTHYCCKUEC CHTHAIIBI
P1, P2, P3, P2E, P3E, koTopple MOTYT UMeThb 3 3HadeHHUS («1»-BKIOUEHUE
curHana, «0»-BBIKIIOYEHHE CHUTHaNa, «X»-OCTaBUTh CHTHaJI 0e3 M3MEHEHHs IO
MPeIBIAYIIeMy COCTOSHHUIO). PaboTa cumcremsl OymeT ONpeneNnaThCsi CHUTHAIIOM,
KOTOPOMY COOTBETCTBYET MaKCHMAaIbHOE KOIMYECTBO BKIIFOYAEMBIX HACOCOB.

B ciydae omm0ouHOW JIOTMKH cpalaThIBaHHUSA IIOIUIABKOB (BEPXHHE ITOILUIABKH
cpa0aThIBAIOT  paHbLIe HMKHUX) T'CHEPUPYETCSl  COOTBETCTBYIOIIMH  KOJ
HeucnpaBHOCTU — E.7X, rjie X — HOMep HEMCIIPABHOTO MOIUIABKA.

Hanpuwmep: E.72 - HeucnipaBHOCTb 2-ro moIutaBKa (2-0# MOIUIABOK PAa30OMKHYT, a
MOIUIABOK BBINIE — 3aMKHYT). JlaHHBIC HEHUCHPABHOCTH HE OJOKUPYIOT paboTy
CUCTEMBI U (DUKCUPYIOTCS O MOMEHTA BBIKIIOYCHUS MPHOOpA WK JO HaXKATHA
knasuiny <Enter> B pexxume 0ToOpakeHUs KOJIOB HEHCIIPABHOCTEH.

OmnrcaHue CUTHAJIOB Ha MPUMEpe CHCTEMBI ¢ rmorutaBkamMu MS1-5 mr. (Tabm. 9.3):
N - KoOJIM4YecTBO 3aMKHYTBIX IOMNJIABKOB

P1 - «PabGora omHoro Hacoca» (BkitouyaeTcs npu N>3, Beikitouaercst mpu N<I)
OnuH Hacoc Bkirouaercss mpu 3ambikanud TPEX 10OBIX INOIJIaBKOB M
MPOI0JKAET paboTaTh MOKA OCTAIOTCS 3aMKHYTHI JIBA 11100BIX MOTIIaBKA.

P2 - «PabGorta aByx HacocoB» (BKitouaeTcs npu N>4, BeIkitodaercst nmpu N<2)
Bropoii Hacoc Brutouaetcs npu 3aMbikanu YETBIPEX nro0bIx moriaBkos
1 IpOA0IDKAeT paboTaTh Mmoka ocrarorcsi 3aMKHYThl TPU mo0bIx mmoriaBka.

P3 — «Pa0oTa Tpex HacocoB» (BKIrOUYaeTcs mpu N=5, BEIKIIFOUaeTcst mpu N<3)
Ipu 3ampikanmn BCEX mommaBKkoB — BKITIOYAaeTCS  MaKCHMalbHOE
KOJIMYECTBO HACOCOB, KoTopoe 3amano B mapamerpe PF2. (1m.7.1). Curnan
Oyznet aktuBeH nmoka octatoTcs 3aMKHyTsl UETBIPE mo6six momnaska.

P2E — «PabGoTa AByX HACOCOB IIPH HeCPaOATHIBAHNUH 0JHOT0 MOILIABKA)

(Bximrogaetcst mpu IN4=1 u N=3, BoiximtouaeTcs npu N<I)

Ecnu 3aMKkHYT YETBEPTBII nonmaBok, a Hike HEro ofuH Pa30MKHYT, TO
BKJIFOYaeTCsl JiBa Hacoca. PaboTa JByX HAacoCOB IPONOJDKUTCS IOKa
OCTaroTCs 3aMKHYTHI [IBA 1m00BIX MOTJIaBKa.

P3E — «Pa0oTa Tpex HacOCOB NPH HecPaGATBLIBAHMH OJHOI'0/ABYX IOIIABKOB
(Bxirouaercs npu IN5=1, 3<N<4, preixitouaercs npu N<1)

Ecnn 3aMkHyT MIATHIN MOIJIABOK, & HM)KE HEro OJIMH WJIM JiBa IIOILIaBKa
Pa3OMKHYTHI, TO BKIIFOUAETCSl MAaKCHMAJIBHOE KOJIMYECTBO HacocoB. Pabora
BCEX HACOCOB IMPOIOJDKUTCS TOKAa OCTAroTCsA 3aMKHYTH JIBA 1o0BIX
MOIUIABKA.

3amyck M OCTAaHOBKa HECKOJIBKHMX HACOCOB IIPOUCXOJST HE OJHOBPEMEHHO.

3amepKKH MeXIy BKIIOYSHHAMH/BBIKITIOYEHHIMH HACOCOB 331a0TCS TapaMeTpaMu

Pt3. , Pt4. (.7.1). Takxke ecTh BO3MOXXHOCTb OT/AENBHON YCTAHOBKH 33/IEPXKKH Ha

BKJIIOYEHHE BTOPOro Hacoca — Pt0. 1 Ha oTKJIIOYEHHE MOoCcIeqHero Hacoca — Pt2.
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Tabmuma 9.3

Tabmauma 9.1
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6.6 BHelinne cCUrHaJbl M JATYHKH B CHCTEMAX BOJA0OTBEACHHS C
AHAJOTOBLIM JATYHKOM

Tabawma 10
Cucrema ¢ aHaJIOTOBBIM JaTuukoM - PF0.=5 (Tun—5)

Bxon TloaxkaroyaeMblii JaTYMK WM CATHAJ Tun Kon
AN AHAaJIOroBBIN JaTYUK YPOBHS 4-20mA| E.O1
INO JlrcTaHIIMOHHOE OTKITIOUEHUE NC E.00
IN1 IToraBok 3alIMTHI OT CYXOro X01a NC Ta06.12
IN2 [NomnaBok nepenuBa NO Ta0.12
IN3 He ucnonesyercs - -
IN4 He ucnonesyercs - -
INS He ucnonesyercs - -

AN — 1
PHY
T
IN2 —Ty E.05i
-
PHS
PH7
PH5
]I PH6
PH3
PH4
PHI PH2
T
INT — E.041i
° i
PHO
I
H
Ta6muma 11

PHY9. | CpabatpiBanue curnanmzanuu nepenusa (E.05)

PHS8. | Copoc curnanuszammu nepenusa (E.05)

PH7. | Yposens Bkmouenus II1 crynenu (eciu PF.2>2)

PH6. | Yposens otkmouenus 11 crynenu (ecnmu PF.2>2)

PHS. | Yposens Bkmouenus Il crynenu (ecom PF.2>1)

PH4. | Yposens otutouenus 11 crynenu (ecim PF.2>1)

PH3. | Vposens Bxmouenus I crynenun

PH2. | YpoBens oTkmoueHus | crynenn

PH1. | Copoc curHanuzaiuu Hu3koro yposns (E.04)

PHO. | CpabatpiBaHue curHaauzanuy Hu3Kkoro ypoHs (E.04)

-29.

OCHOBHBIM JaTYUKOM SIBJISIETCSI aHAJIOTOBBIA TAaTUYMK YpOBH:S. COCTOSHUE CHCTEMBI
U KOJIMYECTBO PabOTAIOMMX HACOCOB ONPEACISCTCS CHTHAJIOM OT aHaJOrOBOTO
JlaT4MKa B COOTBETCTBUU ¢ HacTpoiikamu nmapametpoB PHO. — PHI.

Jlnst yBenmMueHNs HAZIEKHOCTH CUCTEMBI JIOTIOJHUTEIBHO MOTYT OBITh YCTAaHOBJICHBI
2 MOTJIaBKOBBIX JaTuuka, nojakmodaemble k Bxogam IN1, IN2. B HopmambHOM
pexxume padotsl Bxox IN1 3amkHyT, BX0a IN2 pa3zoMKkHYT.

B Tabnuue 12 npuBeaeHsl BapuaHThl CpadaTHIBAHKS 3aIIUTHI U COOTBETCTBYIOIINE
KOJbI HEUCIIPABHOCTEH B 3aBUCUMOCTH OT CUTHAJIOB JaTUYUKOB.

Tabuma 12
Cucrema ¢ perympoBaHHEM YPOBHS 10 CHTHAJIaM aHAJIOTOBOTO JTATYMKa (THUI—S)
IN2 AN jpaT4mk IN1 Cyxoii xo1 Ilepeaus Jlornka padoThbl

0 0 0 E.02

0 0 1

0 1 0 E.02 E.71

0 1 1

1 0 0 E.02 E.03 E.71LE.72

1 0 1 E.03 E.72

1 1 0 E.02 E.03 E.71

1 1 1 E.03

Amnautor.natuuk = 0 - ypoBeHb HIXKE ycTaBKH mapametpa PH2 (Hacockl He paboTaroT)

Amnaror.natyuk = | - ypoBeHs Bbiiie ycraBku mnapamerpa PH3 (paGortaer xots Ob1 1 Hacoc)

3ammuTa ot cyxoro xoaa (E.02).

Jloruka pabOTBI 3aAIMUTHI OT CYXOTO XOJa aHAJIOTHYHA W3JIOKEHHOU ISl CHCTEM
MOBBIMICHUS TABJICHUS U IUPKYISIun (cM. 11.6.4)

CurHai aHaJoroBOTO JaT4hKa He OKa3bIBacT BIMSHHE Ha JIOTHKY pabOTHI 3allHThI
OT CYXOTO X0/1a.

ABapuiinblii myck HacocoB npu nepejause (E.03).

ITpu 3ameikanuu Bxoaa IN2 ocyuiecTBisieTcs aBapUiHBIN 3aIlyCK MAKCHMAJIbHOIO

KOJIM4ECTBa HACOCOB yKa3aHHbIX B napamerpe PF2.

IMocne pasmbikanus Bxoma IN2 pabGora HacocoB B aBapuilHOM peXHME U

vHAUKanusA koma HeucnpaBHocTH E.03 OyayT mpomomKaThCs A0 HACTYIUICHHS

TMO00TO U3 CIEIYIOIINX COOBITHI:

- 10 HcTedeHuro BpeMeHu Pt2 (3ameprkka OTKITIOYEHNST HACOCOB - IPUMEHSICTCS IS
OTPaHUYEHUS YaCTOTHI ITyCKOB HacocoB). Bpems Pt2 criexyer ycTaHOBUTH TaKUM
00pa3oM, 9TOOHI 32 3TO BpeMs HACOCH HE MOTJIM TIOJIHOCTHIO OTKAa9aTh €MKOCTH;

- mpu pa3Mbikaany Bxoxa IN1 (3ammuTa oT cyxoro xona);

- BCE HACOCHI BBIKJIIOUEHBI U3 COCTOSIHUS '0TOBHOCTH;

- Tpu AucCTaHIUOHHOM OTKIroYeHuu (INO);

- TPU BBIKIIOYCHUHU/BKIFOUCHHH TUTAHUS IPHOOpa.

Ecnmun curHan ot ananmoroBoro pgaruvka MeHslie ypoBHs PH2. m Bxoxg IN1

Pa30MKHYT, TO aBapUIHBII IIyCK HACOCOB HE IPOUCXOUT.
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7. BBoa B JKCIUIyaTaAUMI0 W NPOrpaMMHUPOBAaHHUE
CHCTEMBI

[epen BBOJOM B AKCILTyaTaIMiO0 CUCTEMbBI HEOOXOAUMO:

- TPOBEPHUTH MPABMIIBHOCTH JJIEKTPHUUYECKOTO IMOJCOCIMHEHHUS KOMIIOHEHTOB
CHCTEMBI, OCOOEHHO 3a3eMJICHHs M 3aHYJIEHHS B COOTBETCTBUHM C MECTHBIMH
NPEANUCAHHUSIMY;

- B 3aBHCHUMOCTH OT Ha3HAYCHHs CHCTEMbI BHIOpATh M 3alPOrPaMMHUPOBATH THII
perymupoBanus cuctembl (mapametrp PF0.) - TUIIBI perymupoBaHUS CHCTEMBI
OIIMCaHEI B 11.5.3;

- B 33aBUCHMOCTH OT Ha3HAu€HHs CHCTEMbl HEOOXOIUMO OIpPEACIUTh |
3aMporpaMMHpOBaTh MHHUMAIbHOE KOJMYECTBO OJHOBPEMEHHO PabOTArOIIMX
HacocoB (mapametp PF1.);

- B 3aBUCUMOCTH OT Ha3HA4YCHUA CUCTCMbI U KOJIMYCCTBA PE3CPBHBIX HACOCOB
HEOOXOAMMO  ONPEAEIUTh MAKCHUMAJIBHOE  KOJIWYECTBO  OJHOBPEMEHHO
pabotaronux HacocoB (mapamerp PF2.), ycranaBnuBaeMoe Kak pa3HHIA
MEXay OOIINM KOJMYECTBOM HACOCOB M KOJIMYECTBOM PE3EPBHBIX HACOCOB.
ABTOMaTHYECKOE PEryJHpOBaHHE KOJMYECTBA OJHOBPEMEHHO pPabOTAarONIMX
HAcOCOB IIPOHMCXOMUT B MHTEpBalle MEXAY 3HaueHWsMH napamerpoB PF1. u
PF2.;

- OpPOM3BECTH YCTAHOBKY BCEX MPOrPAMMHUPYEMBIX [apaMETPOB CHCTEMBI,
JIOCTYIHBIX JUIsl BHIOPAHHOTO THUIIA PEryJIMPOBAHHS CUCTEMBI;

- IIpY BBOJE B AKCIUIyaTaIMIO KaX/0r0 HACOCA M HACTPOWKE BHELIHUX JaTYNKOB
PYKOBOJICTBOBAThCSI HHCTPYKIUSIMU, KOTOPBIE K HUM MPUJIATAI0TCA.

7.1 llporpaMmMHupoOBaHue NAPAMETPOB CHCTEMBbI

Jus Bxoga B PEXUM INPOrpaMMHUPOBAHUS HEOOXOAUMO OJHOBPEMEHHO HaXaTb
knapumn <Esc> + <Enter>. B pesxume nporpaMMUpPOBaHHUs MOXKHO OCYLIECTBIIATH
YCTaHOBKY HPOTPaMMHUPYEMBIX IapaMeTpOB WM TPOCMOTP HH(OPMAIIMOHHBIX
napaMmeTpoB. IIporpammupyeMble NapaMeTpbl H3MEHSAIOTCS OIEepaTopoM H
WCIIONB3YIOTCSL  JUIi  HACTPOWKM cucTeMbl. VIH(pOpMannoHHBIE TMapaMeTphl
H3MEHSAIOTCSI CAMOCTOSITENBHO BO BPeMsl PaOOThI CUCTEMBI U CIIyXKaT Ul OLIEHKH
COCTOSIHUSI CHCTEMBI, HAJIAJKU U IIONCKA HEUCIIPABHOCTE.

Ilepen BBOZOM B OKCIUIyaTalMIO CHCTEMBI W IEpe] MPOrpaMMHUPOBaHHEM
IIapaMeTPOB CHCTEMbl HEOOXOJMMO YCTaHOBHUTb THIl PETYIUPOBAHUS CUCTEMBI B
3aBHCUMOCTH OT Ha3HAuYeHUs M KOH(UIypalUu CUCTEMbI IIPH IIOMOIIU IapaMeTpa
PF0. Bo Bpems mporpaMMHUpOBaHHs AOCTYIHBI TOJIBKO T€ MapaMeTphl, KOTOpHIE
HCIIOJNIB3YIOTCS B YyCTAHOBICHHOM THIIE PETYJIUPOBAHUS CUCTEMBI.

B Tabnume 13 yka3aHel IporpaMMHpyeMble Imapamerpbl (C TOUYKOW) U
nH(POPMAIIMOHHEIE TMapaMeTpbl (0e3 TOYKHM) C yKa3aHHEM WX BO3MOYKHOTO
MHHAMAJIBHOTO M MAaKCHMAJIbHOTO 3HAUCHMS, EAWHHUI WM3MEPEHHS M THIIOB
pEryIMpOBaHMS CHUCTEMBI, B KOTOPBIX 3TH IIapaMeTpsl AOCTyNHBI. llapameTpsl
yCTaHaBIMBAEMbIE TI0 YMOJIYAHUIO Ha MIPEANPUATHA-U3TOTOBUTEIE 0003HAUCHBI *.
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Ta6muma 13

IIapam.| Tun Haumenosanue napamerpa Onucanne
PJ6 | Bce | Brmoxxennsle mapameTpsl Hacoca 6 TlapameTpsbl aJ1st Hacoca n:
PJ5 | Bce | BroxkeHHble napameTpsl Hacoca 5 Jn.1 —Tox B dhase 1

Jn.2 — Tok B ¢aze 2
PJ4 | Bce | BrioxeHHble napamerpsl Hacoca 4 Jn.3 — tox B daze 3
PJ3 | Bce | BroxenHsle mapameTpsl Hacoca 3 Jn.d - cocrosiuue Bxoza
JaT4YHKa BJIa)KHOCTHU
PJ2 | Bce | BrmoxeHnsle mapaMeTpsl Hacoca 2 [0] - samKmyT
PJ1 | Bce | BioxxeHHBIE MapamMeTphl Hacoca 1 [100] - pasoMKHYT
Ny Ny B 3aBucumocTH oT ycTaBKM
PJn. | Bce | HoMuHanbHbIN TOK ABUTraTeneu lyou.
cpabaThIBaeT TOKOBAs 3aIIUTA
3ameprKka BOCCTAHOBIICHUS ITOCTIE [0 - 240] w.
Pt8. [23,5 6p 241 — cOpoc 3aIHTHI 110
cpabaThIBaHHSA 3aIIHUTHI IO CYX.XOIY BPEMEHH He IPOMCKO/T
Just 712/sd -Bpemst iepexiroueHnst
«3BE31a-TPEYTOIBHIK
Pt7. | Bce Aa-Ipey [0 - 7] cex.
Jms 712/ss - BpeMst HEUyBCTBUTEIb-
HOCTH TOKOBOH 3aIIUTHI IIPH ITyCKe
Bpewms nepexpbITrst paboTH HACOCOB
Pt6. | Bce | P PCKPRITHA P [0 - 30] cex.
MIPH IUKJINIECKOM MEePEKIIOYCHUN
Bpemst nukiImaeckoro nepexiIroueHus
Pt5. | Bce | PO N p [0 - 240] wacos
6a3oBoro Hacoca
MuHuMmanbHas 3a1epKKa MExX
Ptd. | Bce sep y [0 - 240] cex.
ITyCKaMH HACOCOB
MuHuMmanbHas 3a1epKKa MEX
Pt3. | Bce sep y [0 - 240] cex.
OTKJIFOYCHHUSIMHU HACOCOB
3azeprKKa OTKIFOUSHHs 0a30BOTr0O
2,3,4| 2P [0 - 240] cex.
PO Hacoca
) 3ajiepKKa OTKIFOYEHHS] HACOCOB NPH
5 JIepa P 10 - 240] M.
aBapUIHOM IepENINBE
3azeprkka cpabaThIBaHUS 3aIUThI
pt1. | 2,3 | >HAcpxKacp = [0 - 240] cex.
0 CYXOMY XOJY
3aneprKKa BKIFOUSHHS TUKOBOTO
Pt0. | Bce | AP [0 - 240] cex.
HACOca MOCJIe BKIIIOYCHHS 0a30BOr0
*] _
KonTpouns uepenosanus dhas3 [0%] - Bhixmouen
[ 1]— HOopManbHBIHA —
(M3MepseT HanpaBJICHUE BPAIICHUS .
PF8. | Bce L1 HPSIMO#T OPSIZIOK
(a3 o HanpspkeHnsM B ¢daszax L1 u [ 2 ]— HOpMANBHE —
L2 xaxmoro nBuraTes) 0BpATHEI TOPSIOK
Cucrema J10ruueckoro caMokoHTpodst | [ 0 ] — BeIkiItoueHa
PF7. | Bce

(CJIC) TOKOBBIX 3aIUT

[1*] — BruIFOUCHA
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WuBepcust  JIOTMKM ~ JUCKPETHBIX
BX0/I0B (OWTOBBI mapamerp - IpH

[1]-INO, [2]-IN1, [4]-IN2,
[8]-IN3,[16]-IN4,[32]-IN5,
[64]-PTC

PP2.

[Mopor BeIKIIOUEHHMs1 6a30B. Hacoca

Jnana3oH yCTaHOBKH

PP1. [Topor BbIKITIOUEHHS TUKOB. HAcOca 3aBUCUT OT JUAIla30HA
PPO. [Topor BKJIIOUEHHS HACOCOB ananor. sat4uka (PF3.)
CpaOaThIBaHHE CUTHAIH3AIUH
PHY. > nepesuba (E.05)
COpoc curnanmzanuu
PHS. > nepenmba (E.05)
VYposens Bkmouenus 111 crynenn
PHT. | 3 (ecnu PF.2>2)
PH6. 5 ypOBCII;I; gz;moqeﬂm IIT crynenn
(ecan PF.2>2) Jluana3oH ycTaHOBKH
PHS. 5 VYposens Bkmouenus Il ctynenu [1aPaMETPOB 3aBUCHT OT
(ecn PE.2>1) JIMANa3oHa aHaJIoroBOIo
Yposens otkimodenus I crynenn naranka (PF3.)
PHA. | 5 1 o PE2>1)
PH3. VYpoBeHs BKItoUeHHUs | cTyneHu
PH2. VYposens oTkimoueHus I crynenu
COpoc curnanuzanuu
PHI. > Huskoro yposus (E.04)
PHO. 5 CpabatbIBaHE CUTHAIN3ALMN
Huskoro yposus (E.04)
PAO | Bce | CocrosiHue nuckperHoro Bxona INO
PA1 Bce | CoctosiHue auckpeTrHoro Bxoaa IN1 [ 0 ]— KoHTaKTHI
PA2 | Bce | Cocrosame auckperHoro Bxona IN2 3aMKHYTHI
PA3 | Bce | CocrosiHue auckpetHoro Bxoaa IN3 [100] — xoHTaKTBI
PA4 | Bce | CocrosiHue auckpetrHoro Bxoma IN4 PA3OMKHYTbL
PAS Bce | CocrosiHne auckpeTrHoro Bxoaa INS
PA6 | Bce | Cocrosinue aHanorosoro Bxoga AN1 | [ 0 ]-0mA,
PA7 | Bce | Cocrosiuue ananorosoro xoga AN2 | [100] —20 mA /10B
Pt Bce | Temmepatypa BHyTpH npudopa Oro6paxenue - °C

PF6. | Bce Hanpumep:
WHBEPCHH  HECKONIBKUX BXOMOB  HMX | [71) yunepcus BX010B
3HAUYCHUA CKHaZ[BIBa}OTCH) INO, IN1, IN2 u WSK
[0*] — HeT uHBepCHii
[150 - 250]
. o
PF5. | 3.5 | KanubpoBka aHAnoroBoro 1aTuuka Harp HM'[[E%%]*]___ 0’8(;2
[201] -+ 0,5%
[0*] - oTkITIOYEHO
[1] - WAG65 —2 mir.
[2] - WAG65 — 3 mr.
PF4 4 Tun ¥ KOTUYECTBO TOMIIABKOBBIX [3] - WAG65 — 3 mir.
) JIATYHKOB [4] -MS1 -3 mr.
[5] -MS1 —4mr.
[6] - WA65 —4 mr.
[71 -MS1 —S5mwr
[0]-1.0; [1]-1.6; [2]-2.0;
[3]-2.5; [4]-4.0, [5]-5.0;
PF3. | 3,5 | [Inama3oH aHaJOTOBOTO JaTIUKa [6]-6.0; [7]-10; [8]-16;
[9]-20, [10]-25;[11]-40;
[12]-50;[13]-60;[14]-100
PF2. | mee MaxkcumansHOE KOTUIECTBO OJTHO- [1-6]
BPEMEHHO Pa0OTAIOIINX HACOCOB
PFL. | mee MuHNMaIhHOE KOJTHYECTBO OHO- [0-6]
BPEMEHHO Pa0OTAIOIINX HACOCOB
[ 1 ]- pasmen.ynpaBienue
[ 2*]- mo AuCKp.maTIUKY
[ 3 ]- mo anan.maTunKy
PF0. | Bce | Tum peryaupoBaHusi CUCTEMBI [ 4] - BogooTBeaeHue
IO MOIIIaBKaM
[ 51- BomooTBeaenue
10 AHAJIOT. IATYUKY
Anpec ycrporictBa Modbus
PCY. | Bce | (mapamerpsl unrepdeiica - 9600,8,N,2 /| [ 1-247 ]
9600,8,N,1)
[0] — ynpasi. 3anperieHo
BrokupoBKka yiaineHHOro U@ poBoro (RocTymHO MoxTydeHHe
PC7. | Bce UHGPOPMAIIUK O COCTOSHUM

YIIPaBJICHUS

CHUCTEMBI)
[1*]- ympaBi. pa3perieHo
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VYcnoBust KOPPEKTHOTO MPOTPaMMHUPOBAHHUS TAPAMETPOB,
HEBBIIOJHEHNE KOTOPBIX MPUBOAMT K HeucnpaHoctu E.07

Bce | PF1. <=PF2.

4,5 | PF1.=0

3 | PPO. <PPI. <PP2.

5 | Ecm PF2.=1, To PHO.< PH1.< PH2.< PH3.< PHS.< PHO.

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

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

7.2 PexoMenganmuu 1o YCTaHOBKE HaIpaBJICHUSA BpallcHUSA

IBUTraTeJIEeH.

Heo0xoauMo ycTaHOBUTH 3HadeHHE IapaMeTpa KOHTpPOJS depemoBaHus ¢as3
PF8.=1 (mpsmoi mToOpsmok). YOemuTsCsi, YTO B CHCTEME OTCYTCTBYIOT
HEHUCTIPaBHOCTH HAcOCOB, oToOpakaembix kogamu E.n5 (E.15, E.25 u 1.1.). [Ipn
HENpPaBWIBHOM YepeJoBaHUM (a3 HEOOXOOMMO TOMEHATh MecTamu 2 (a3sl
IIUTAIOLIEr0 CHIIOBOTO Kabells Ha BBOJE CETEBOI0 PyOMIbHUKA.

[lpoBepuTh NpPaBWIBHOCTh HANPaBICHWS BpamleHHs HacocoB. B ciyuae
OOHapyXeHHs HECOOTBETCTBUS HEOOXOAMMO IIOMEHSATh MecTamMu 2  (assl
COOTBETCTBYIOILIETO HAcOca.
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8. Texnnueckoe 00CTy:KUBAHHE

[Tepen MpOBEACHUEM  paboT 1O TEXHUYECKOMY
0OCITy)KMBaHHIO WJIM PEMOHTY OTKIIOYHTE CHUCTEMY U
UCKITIOYHTE BO3MOXKHOCTb HECaHKIIMOHUPOBAHHOTO
BKITIOUCHUSL.

PekomenayeTcss TmepHOOMYECKH KOHTPOJIHMPOBATh TEMIEpATypy MOIABOISAIIAX H

BHYTPEHHUX CHJIOBBIX Ueneil. i storo He pexe 1 pasa B roa, mnocie

MIPOAOIDKUTETFHOM paboThl mkada mox Harpy3Koi, He00X0AUMO:

1. O6ecrounTh mKad, OTKIOYNB BBOAHOU PyOHIbHUK.

2. TlpomsBecTr BHU3yaJbHBII OCMOTP KOHTaKTOPOB, aBTOMATOB, KJIEMMHHKOB H
MPOBOJOB Ha MpPEIMET TEIUIOBOIO pa3pylLIeHUs WM OIUIABJICHUS M30isuu. B
ciyyae OOHapyXeHHs IPHU3HAKOB TEIUIOBOTO pa3pylleHus, AajbHeHiias
9KCIUTyaTanus mkada 3ampeniaercs 10 INPOBEAEHHS BOCCTAHOBUTEIBHOTO
PEMOHTa, TaK Kak 3TO MOXET ITPUBECTU K BO3TOPaHHIO.

3. Cobmonas HE00X0/uMBbIe MepHI TIPEAOCTOPOKHOCTH, pYKOi
IIPOKOHTPOJIMPOBATh TEMIIEpaTypy CHIJIOBBIX IPOBOAOB B HENOCPEICTBEHHOM
OMM30CTH OT MeECT TMpHCcOoeAWHEeHHWs. B ciydae OOHapyXKeHHS JOKaIbHOTO
TeperpeBa MpoBOIOB, MIPOTIHYTh KIIEMMBI COOTBETCTBYIOIIIM MOMEHTOM.

[Ipubop nomwKeH comepKaThbesl B YHCTOTE. PeryisipHO, B 3aBUCHMOCTH OT YHCTOTHI

MIOMEUICHUSI B KOTOPOM OJKCIUTyaTHpyeTcs NpHUOOp, HEOOXOOMMO TPOYHCTUTH

npudop, NPOUYUCTHTH BXOMHOM BO3MYHIHBIA (UIBTP (MOIUICKUT MEPHOIUUECKOM

3aMeHe) U BeHTUJIATOP MPHU UX HATUIHUH.

9. HecnpaBHOCTH, NIPUYMHBI M CIIOCO0OBI YCTPaHEHUS

9.1 Ecnmu mpubop wim KOHTPOJUIEp HAcoca HE BKIFOYAETCS, TO HEOOXOIUMO
MIPOBEPUTh MPABWIBHOCTh IOACOCAMHEHHS K THUTAOUIEH BJIEKTPOCETH |
HCIPaBHOCTH IPEIOXPaHUTENeH COOTBETCTBYIOHmEro KoHTposuiepa Hacoca (KH),
Haxomsammxcss mon kpeimkod KH. JIBa mampHmMx mnpenoxpanutens mo 0,1 A
(5x20mMM) — menm mnwuTaHus KoHTpoyiepa Hacoca (KH), OmmwkHUE K KpbIIIke
npenoxpanurens 1 A (5x20MM) — 1enp nOHUTaHUS KaTyIIeK KOHTaKTOPOB
COOTBETCTBYIOIIEr0 Hacoca. B 3aBMCHMOCTH OT THIIA UCIIOJIHEHUS IPHOOPa BMECTO
MpeaAOXpaHUTCIIA 1 A B oenM TIUTaHUuA KaTylmeK KOHTAaKTOPOB MOXKET
yCTaHaBJIMBAThCs NpEAOXpaHHuTeNs Ooisbiiero HomuHana (ot 1 mo 5 A). Ilpm
3aMeHE IpeAoXpaHHuTeNell HeoOXOIMMO YCTaHOBHUTh HOBBIH IIPENOXPaHUTENH
TaKOro HOMMHAJIa, KOTOPHIH OBUT yCTaHOBJIEH Ha 3aBope-u3roroButeine. OOmmit
koHTpoutep cucteMbl (KC) muraercs or XoTs OB OOHOTO PabOTOCIIOCOOHOTO
koHTpoiutepa Hacoca (KH).

9.2 B cnydae cpabaTeiBaHUS 3aIIUTHl M OTOOpaKEHUS KOJa HEUCIPaBHOCTH,
YCTpaHWTE NPUYMHY cpabaThIBaHUS 3aIUTHL. lIpm ycTpaHeHHH HEMCIpaBHOCTEH
JJIsL OLICHKH COCTOsSIHUA CHUCTEMBI BOCHOJ’ILSyﬂTeCh IIOKa3aHUuAMU
MH(OPMALIMOHHBIX TapaMeTPOB, JOCTYIIHBIX B PEXKUME IPOrPaMMHUPOBAHUSL.

Kompl HencnpaBHOCTEH 0TOOPaXKAIOTCS B CIICIYIOIIEM BH/IC:
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E.xy
| |

X - TUII HCUCIIPABHOCTH Y - HOMEp HCUCIPABHOCTHU

Tabmuma 15

Koa B 3aBuc. oT HOMEpa Hacoca

x=0,7 — HewucnpaBHOCTH cucTeMsl (Tabnmma 12)

x=1,2,3,45,6 — HeucnpaBHOCTH HacocoB (Tabmnwmma 13)

KOZ[I)I BO3MOXXHbIX HeHCHpaBHOCTeﬁ CHUCTEMbI B 3aBUCUMOCTH OT YCTAHOBJICHHOT'O
THIIA PeTyJIMpOBaHus yKa3aHbl B Tabmune 14 .

1

2

3

4

5

6

HeucnpaBHocTH HACOCOB,
r7ie n - HoMep Hacoca (1-6)

E.10

E.20

E.30

E.40

E.50

E.60

E.n0 - moTepst cBA3U ¢ KOHTPO.J1JIEPOM HAcOCa N
dukcupyercs, ecaM  HAcOC ~ HAXOOWics B
ABTOMAaTHYECKOM pEXUME MU MPOM30IIIa HOTeps
CBS3M MEXKAY COOTBETCTBYIOIIUM KOHTPOJUICPOM
Hacoca ® OOmMHMM KOHTPOJUIEPOM  CHCTEMBL,
HaIlpyMep, B CiIydae BBIKIIOUYEHHUS! aBTOMAaTa Hacoca
WJIM TIOTEPH MUTAHUS IIPU pa3febHOM BBOJIE.

E.11

E.21

E.31

E41

E.51

E.61

E.nl - 3ammura Hacoca n no curnaiay PTC
(meperpeB)

E.12

E.22

E.32

E.42

E.52

E.62

E.n2 - 3amura Hacoca n no curnauy DI
(mpoteuka)

Tabmnuma 14
Kon Tun pervJ. HeucnpaBHOCTH CHCTEMbI
E.00 BCE JMCTaHIIMOHHOE OTKIIOYEHHE
E.01 3,5 OO6peiB gatunka (I<2.5mA)
E.02 Bce 3anmTa oT CyXoro xojaa
E.03 3 OTKIIIOUEHHUE 1O NPEBBIICHUIO 1aBJICHUS
4,5 CurHayim3anys IepeimBa 1o MoIIaBKy
E.04 5 CurHanu3alysi HI3KOTO YPOBHSI 10 aHAJIOTOBOMY JAATYUKY
E.05 5 CurHanusaiiysi nepeivsa o aHaIOTOBOMY JaT4YUKy
HenpasuipHOE IpOrpaMMUpOBaHIE TAPAMETPOB CHCTEMBI
E.07 Bce (YcImoBUS KOPPEKTHOTO MPOTPaMMHUPOBAHUS TIAPAMETPOB
onrcanbl B Tabmuie 13)
E.71, E.72, 45 HapymuieHust Toruku paboThl MOTUTABKOB
E.73, E.74, ’ (Tabmume 9.1, 9.2, 9.3, 12)

[Ipu cpabateiBanuu curHaiga aucraHimoHHoro orkimodeHus (IN0) oroOpaxkaercs
kox E.00 u Bce Hacockl, paboTaroiye B aBTOMaTHYEeCKOM PEXXHUME, OTKIFOYArOTCS.
[Tpu sTOM cBeTOMOA 00OOIIEHHON aBapuy He CBETUTCS M CHTHAJIbHOE pene SSM
He cpabaThIBaeT, TaK KaK JaHHAsl CUTYalMs HE CUUTACTCS HEUCIIPABHOCTHIO.

IIpn BO3HMKHOBEHMH HECKOJBKHX HEHCIPABHOCTEH OHM  OTOOPaXaroTCs
UMKINYecKU. i1 YCKOPEHHOM MPOKPYTKH KOJOB HEHCIPABHOCTEH MOKHO
HCIIOJIB30BaTh KIIABUIIN <+> UIH <->.,

B cityuae ycTpaHeHHs1 HEHCTIPABHOCTH CUCTEMBI, €€ KOJl aBTOMAaTHIECKHU TIEPECTAET
0oTOOpaxaThCsl, a CBEeTOAMOHA OOOOIIEHHOW aBapuM CHUCTEMBI TacHET, KpoMe
HEHUCTIpaBHOCTeH, oToOpakaembix kogamu E.71 - E.77. B cmyuae camoycTpaHeHHS
9THX HEUCIPABHOCTEH CBETOAMOJ OOOOIIEHHOW aBapuu CHCTEMBI IPOJIOIDKAET
CBETUTCS, a KOJbl HEHCIpPaBHOCTEl (PUKCHPYIOTCS 1O MOMEHTa BBIKIIOYEHHS
npubopa mnu 10 HaxaTtus kiaumn <Enter> B pexume oToOpakeHHs KOJIOB
HeucnpaBHocTell. 3adukcupoBanHble Kkonusl HeucnpaBHocredl E.71-E.77 un
COOTBETCTBYIOIIMH WM CHUrHaj OOOOIICHHOW aBapuu CHCTEMbl HE BIHUSIOT Ha
(YHKIIMOHMPOBAHNE CHUCTEMBl W HCIHONB3YIOTCS UIA (DMKCHPOBAHUS yKa3aHHBIX
HEUCIIPABHOCTEM.

Komp! BO3MOXKHBIX HEUCTIPAaBHOCTEH HACOCOB yKa3aHbI B Tabmure 15 .
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E.13

E.23

E.33

E.43

E.53

E.63

E.n3 - 3ammTa Hacoca n no ToKy
dukcupyeTcst Py MPEBBILICHAN MAKCUMAJIBHOTO U3
Tpex (a3HbIX TOKOB IO  OTHOLICHHIO K
HOMHHAQJIBHOMY B  TEYCHHE  ONPEACICHHOTO
BpeMeHH. Bpemst cpabaThiBaHUsI 3aIUTHI MIPH ITyCKe
HAacoca B  3aBHCUMOCTH  OT  MeEpPerpy3Kd
onpeziensercs 1o 3aKkonHy 1%t

lp/Tuow| L1 [ 125 | 1,5 | 2 3 4 5 6
t(cex)[1000| 375 [ 168 | 70 | 26 | 14 | 9 | 6

B ycraHoBuBIIEMCS pexXuMe BpeMsi cpabaThIBaHUS
yMmeHblaercs B 2 pasa. [locime cpabaTbiBaHMA
TOKOBOM 3alMTBl Py4HOH COPOC HEHCIIPAaBHOCTH
BO3MOJKEH HE MEHEE, 4eM 4epe3 2 MUHYTHI.

E.14

E.24

E.34

E.44

E.54

E.64

E.n4 - 3ammura nHacoca n no CJIC

Cucrema goruueckoro camokontposs (CJIC)
TOKOBBIX 3aIIUT MOXET OBITh OTKJIIOYEHA BO BPEMS
OTJIAJIKU CHUCTEMBI IPOrPaMMHPOBAHUEM ITapaMeTpa
PF7. Ilpu  axtuBmsupoBamHod CJIC  mpu
BBIKJIFOYCHHOM KOHTakTope TOK B ¢azax L1 m L2
JIOJDKEH OBITh MeHee 2 A, a IpH BKIIOYCHHOM
KOHTakTope - Ooinee 2 A. B mpoTruBHOM citydae
oOHapyxuBaetrcs HeucrnpaBHocTh o CJIC, koTopas
MOXXET BO3HUKHYTB B CJISYIOIINX CIIydasx:

- HACOC HeE MOJKIIOYCH

- HEHCIIPaBHOCTh KOHTAKTOPOB

- HeuctpaBHOcTh KH 10 m3mepenuro $azoB. TOkoB

E.15

E.25

E.35

E.45

E.55

E.65

E.n$ - 3amura Hacoca n 0T HeNPaBUJILHOTO
YepenoBaHus (a3, a TaKKe MPU BbINATeHHH HIH
3HAYUTEIHLHOH HecuMMeTpuu a3

Qukcupyercss IpH  HECOBNAACHHH  IOPSIKA
yepenoBanus (a3 ¢ 3amaHHBIM mapamerpom PFS.
(KOHTPOJIb MOXKET OBITh OTKIIIOUYEH)

E.17

E.27

E.37

E.47

E.57

E.67

E.n7 - apapuiiHblii pe;kuM py4HOro nycka
Hacoca n (0e3 3aIuT)
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Jdnst  cOpoca 3apMKCHPOBAHHBIX HEHCIIPABHOCTEH HACOCOB HEOOXOIMMO HaXaTb
knasuiry «Hacoc» - «n» B COOTBETCTBYIOIEH 0OOIAacTH yNpaBIEHUs HACOCAMHU.
I[Ipu osroM Hacoc OyaeT BBIKIIOYEH K3 aBTOMAaTH4eckoro pexuma. Jlis
NEepeKIIoUYeHNs] B AaBTOMATUYECKMH pEXHUM HE0OXOAMMO IIOBTOPHO HaXaTb
COOTBETCTBYHOIIYIO KiaBuuly «Hacoey» - «m».

Ecan camocTosiTeJIbHO He yiaeTcsi YCTPaHUTH npodiemMy B padore npudopa,
ofpamaiiTech K CHeUMAJIHMCTY MO AAHHOMY OOOPYIOBAHHI0O WIH B CIYXKOY
cepBuca pupmol WILO (service@wilo.ru).

10. 'apanTUN U3rOTOBUTEJIS
[peanpusiTHe-U3roTOBUTENb TapaHTHPYET COOTBETCTBHE NPHOOPA TEXHUYECKUM
XapaKkTEepUCTUKaM IIpU COONIOEHMM YCIOBMH OKCIUTyaTallud, XpaHEHUS W
TPaHCIIOPTHPOBAHUS, YCTAHOBJIEHHBIX OKCIUIyaTallMOHHOW JOKyMEHTaled Ha
pudop.
lapanTHiHBII CPOK IKCILTyaTaluy nMpuOopa ycTaHaBiIMBaeTcs 12 MecsieB co JHS
MIPOJIaXXH, HO He Oosiee 15 MecsleB ¢ MOMEHTa M3TOTOBJCHUS Ha MPEANIPUATHHU-
H3TOTOBHTEIE.
JeiicTBre rapaHTHHHBIX 003aTENbCTB MPEKPAIACTCS:
®  II0 UCTEUYEHHH TapaHTUITHOTO CPOKa
e B CIilydae yTpaTsl (yTepH) macriopra
® IpU HECOOJIOJCHWU TIOTpeOUTENEeM YCIOBHH U TpaBWI XpaHEHUs,
TpaHCIIOPTUPOBAaHUA, MOHTa)Xa W OKCILIyaTallid, YCTAHOBJICHHBIX B
PYKOBOZICTBAX I10 IKCILTyaTallMi K MOHTaXYy IpHOOpa
®  IIpU CaMOBOJILHOH pa300pKe W peMOHTE KOMILIEKTYIOLIHUX ITprudopa
®  [IpY BHECEHUH B KOHCTPYKLHMIO MJIM KOMIUICKTALUIO PHOOpa U3MEHEHUH,
HE COTJIACOBAHHBIX C MPEIIPUATHEM-U3TOTOBUTEIEM
® IIpU TOBPEXKACHUSIX B PE3yJIbTaTe aBapuH JHOO WHBIX MEXaHMYECKHX
MOBPEXKACHUH, TPOM3OUICAMINX HE B pe3yiabTaTe TEXHUYECKUX
HeucnpaBHOCTEH mprudopa
e 1pu 3ameHe [loTpebuTenemM CTaHIapTHBIX KOMIUIEKTYIOMIMX MpHOOpa Ha
IpyTHe, HE MpeayCMOTPEHHbIE HOPMAaTHBHO-TEXHUYIECKON
JOKyMEHTaled  WIM  ONHMCaHWeM  NpuOopa,  IPeNOCTaBICHHBIX
NpeaAnpUATUEM-U3TOTOBUTCIIEM
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Bce 3ameuanus u noxkenanus no pabore mpuOopa HampasisATh 110 JIEKTPOHHOH
IIOYTe Ha afipec - service@wilo.ru

Bo3mooicnvt mexnuueckue usmenenusn
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2,1,40,5,6,39,38,7,8,37,36,9,10,35,34,11,12,33,32,13,14,31,30,15,16,29,28,17,18,27,26,19,20,25,24,21,22,23

IIpu neyaTy MOCTaBUTH:
- Ja3epHbII PUHTED
- TOCTaBHUTh OPHEHTAIIHIO — « AJTOOMHASD»
- BkItouuTh «I[leuarp Ha 00eHX CTOPOHAX)
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