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1. O0mue noJ10KeHUs

Hacrosinmee pykoBoACTBO BKJIOYAeT B ce0s1 HHCTPYKIMIO 110 MOHTAKY, IyCKY
M IKCIUTyaTanuu Ha npu6op ynpasienus SK-712 (nasnee mo Tekcty npudop) u
COOTBETCTBYET MPOrpaMMHOMY oGecneyenuio Bepcun 1.6.6.

MoHTa:k M BBOJA B JKCIUVIyaTallMI0 pa3pemiaeTcss HNPOM3BOAUTL TOJBKO
KBATN(UIUPOBAHHBIM CIleliaJIMCTaM!

[puGop ympasieHus, KOHTpOIs ¥ 3ammThl HacocoB SK-712/w obGecreunBaet
IUIaBHOE OECCTYIeHYaToe PeryJHpOBaHHE YacTOTHI BPAICHHUsS KaXIOro Hacoca ¢
moMoIsi0 TpeoOpazoBareneit wactorsl (ITY) m mpemHasHaueH Ui YIpaBICHHS
MHOT'OHACOCHBIMH YCTQHOBKAaMH B CIICAYIOIINX CHCTEMaX:

® CUCTEMBI LIUPKYJIISIHY;

® CUCTEMBbI ITOBBIIICHUS JaBICHUS

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

N - KOJI-BO HACOCOB: OT 2 10 6 HACOCOB
P — MOITHOCTH (TOK) HACOCA: or 0,37 kBt
z1..zN — nono/THUTe IbHBIE ONIIUT Hanpumep: M400, SM u npyrue

Cpenusisi HapaboTka mpubopa Ha oTka3 - He menee 40000 u. Cpemanuii Cpok
ciry>k0BI Iprdopa - He MEeHee 5 JeT.

[Ipubop He coAepX HUT B CBOCH KOHCTPYKUIUH MATEPHAIOB OMACHBIX JUIS
OKpYXKAaIOUIEeH Cpelibl U 370POBbs YEIOBEKa U HE TPeOyeT CHEeHUaNbHBIX MEp MpH
YTUJIN3AIHH.

OcHoBHbIe QyHKIIUM Tpudopa:

® ABTOMATHYECKHUIl U PYYHOH peXXUM pabOThI HACOCOB

e IIPOrpaMMHO 3aJlaBaeMble TapaMeTphl HACOCOB, JaBJICHNUS (IIepenana) u
JPYTHX MapaMeTPOB CHCTEMBI

0TOOpakEeHHE TEXHOJIOTMYECKUX ITapaMeTPOB BO BpEMsI PaOOThI CHCTEMBI
CHTHAJIU3aLs HEUCIIPABHOCTH C OTOOpakeHHEeM Kozia

HOAKIIOYEHHE PE3EPBHBIX HACOCOB IPH BBIXOJE U3 CTPOS PabOTAIONIHUX
LUKJIMYECKOE NePEKII0YEHIE HACOCOB JUTS 00SCIIeUeHUsI PABHOMEPHOTO H3HOCA
HOAKJIIOYEHHE K paboTe MUKOBBIX HACOCOB MO BHELIHUM CHIHAJIAM

3alUTa JBUTraTelneil OT meperpesa ¢ ucnoiab3oBaHueMm kontakra PTC/WSK
BO3MOXKHOCTH Pa0OTBI C aHAJIOTOBBIMH JTaTYMKaMH 4-20MA

JMCTaHIIMOHHOE OTKIJIIOYEHHE

BBIXOJIbI Ha BHEIIIHEE YCTPOHCTBO CUTHAIM3AIMH HITH cOOpa HHPOpMaIUU



2. Mepbl 0e30macHOCTH

Hacrosimass MHCTPYKLMS 110 MOHT@)Xy M SKCIUTyaTallMM COJEPKUT OCHOBHBIE
yKa3aHus, KOTOPHIC JOJDKHBI COONIIOAAThCS MPH MOHTAXE W HKCIUTyaTallu
npubopa. OHa 00s3aTenbHO JODKHA OBITh M3ydYeHa DIEKTPOMOHTEPOM,
00CIyKMBaIOIMM IIEPCOHANIOM, a TaK)XKe CaMUM Toyib3oBareneM. Heobxoanmo
BBITIOJIHATh HE TOJILKO T€ TPEOOBaHMS MO OE30MAaCHOCTH, KOTOpPHIE H3JIOKECHBI B
9TOM paszele, HO ¥ Te, KOTOPbIe IMEIOTCS B CIICAYIOIINX pa3erax.

Caenyer o00s3aTeJIbHO €OOJI0IATH Mepbl 0€30MACHOCTH, NpPHUBEJEHHbIE B
HHCTPYKIHUSAX 110 MOHTAKY U IKCIUIYATALMH NOAKJIIOYAEMbIX HACOCOB!

2.1 3Haku B HHCTPYKIHMH MO MOHTAKY U IKCIIyaTallUH

3HaK IpeayIpexaeHus 00 AIEKTPHIECKOM HaIPSKEHUH:

Ha TtpeGoBanusi mo 0e30MacHOCTH, HeCcOOII0CHUE
KOTOPBIX BEAET K MOJOMKE MPUOOpa M HAPYUIEHHIO €ro BHumaHue!
(YHKIMIA, YKa3bIBaeT 3HAK:

2.2 KBanudukanus o0CIyKHBAIONIEr0 NEPCOHATA

Jns  MOHTaXHBIX  pabOT TepcoHal JOJDKEH HMMETh  COOTBETCTBYIOILYIO
KBaJTH(PHUKALIHIO.

DNeKTpHYECcKoe MOAKIIOYCHHE pa3pelacTcsi MPOU3BOAUTE 3JIEKTPOMOHTEDY,
UMCIOIIEMY  JIONMYCK  COOTBETCTBYIOIIETO  MECTHOTO  SHEProCHaOXKaloIero
NPENPHATHS, COTJIACHO ACHCTBYIOIINM MPaBUIIAM.

2.3 MocieacTBust HeCOOIIOAEHN TEXHUKH 0€30MaCHOCTH

Hecobmonenne TexHMKH O€30MIaCHOCTH MOXeET IIOBJeYh 3a C000# TsKEmbIe
MOCJIE/ICTBHS /ISl YeloBeKa, Juis npubopa W Ui TMOJAKIIOYaEMBIX HAaCOCOB.
Hecobmonenne yka3aHuid 1o 0e30MacHOCTH BeAET K IOTEpe BCAKMX IpaB Ha
BO3MeIIeHHE yiiepoa.
Bo3moxHbIE TTOCIEeICTBUS:

e BO3HMKHOBCHHE HECYACTHBIX CJIy4aeB BCIEICTBHE JIIEKTPUUECKOTO U

MEXaHNYECKOTO BO3AEHCTBUS;
e  HapymeHue GyHKIHNA IpudOpa;
e  HapymeHue GpyHKINi HacOCOB.

2.4 'Yka3aHus 1o 0e30IacHOCTH 151 0JIb30BATeIs

Jlns mpenoTBpalneHus HECUaCTHBIX CIydaeB HEOOXOAMMO CTpPOro CcoOmronaTh
obmue TpeGoBaHMS 10 OE30IacHOCTH M TPeOOBaHUS, M3JIOKEHHBIE B HACTOSILICH
MHCTPYKIINH.

[Ipn pabore ¢ mpubOOpoM HEOOXOAMMO HCKIIIOYHTH BO3MOXKHOCTH HOpPaKEHHS
JNEKTPUUECKUM TOKOM.

3AIIPEIIIEHO BckpbiTHE IPHG0pa NMOJIb30BaTEIEM!

B caydae HeoOxommmocTH, NpH peMOHTE NpuOOpa WIM TPH H3MEHEHUH
ANIEKTPUYECKOTO TMOJKIIOYEHHSI, BCKPBITHE NpHOOpa paspemaeTcs MPOU3BOANUTH
TOJBKO MEPCOHAITY, IMEIOIEMY COOTBETCTBYIONLIYIO KBATH(DUKAIIHIO.
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3. TpchnoanpOBKa 1 XpaHCHHE

[TpuGops!l TpaHCHOPTUPYIOT BCEMH BHJAMH KPBITBIX TPAaHCIIOPTHBIX CPEACTB H
MpaBUIaMU MEPEBO3KU TPY30B, ACHCTBYIOIIMMHU Ha KaKJOM BHUAE TPAHCIOPTA.
VYcnous xpaHeHus mnpubopoB 1o ycinoBusM xpaHeHus 2 T'OCT 15150.
PacmakoBky ammapaToB, HaXOAMBIIMXCS IPU OTPHULATENBHBIX TeMIEpaTypax,
HEOOXOAMMO TPOM3BOAWTH B OTAIIMBAEMOM MOMEIICHUH, IPEIBAPUTEIHEHO
BBIJIEPKAB €r0 B HOPMaJIbHBIX KIMMAaTHYECKUX YCIOBUSAX B TeUeHHE He MeHee 12 .

IIpu nomydyenuu mnpubopa ciegyeT NPOBEpUTh HAJIUYHE BO3MOXKHBIX BHELIHHX

MOBPEX/CHUH, MOJYYEeHHBIX B IIPOLECcCe TPAHCHOPTHUPOBKU. [Ipu oOHapyxeHUH

MOBPEXJCHUN clieyeT NpPeAbsBUTh INPETEH3UH TPAHCIOPTHONH KOMIAHUU B

COTJIACOBAHHBIE CPOKH.

IIpubGop XxpaHuTh B CYXOM MecTe, 3alUMIIATH OT

BHuMmaHwue ! MeXaHHYeCKHX NOBPeKIEHMI u BO3/1eiicTBMIl
OKpYy:Kalouleil cpeabl (BbICOKASI/HU3Kasl TeMIlepaTypa u Jp)

4. O0beM MMOCTABKH

- npuOop ynpaBieHUs, KOHTPOJIS U 3aIUThl HacocoB SK-712 - 1 mr.
- IEepecTaBIAIOLIAsCS JIOKAIbHAsI NaHeb ynpasieHus 114 - 1 mr.
- pyuka pyOHJIbHUKA - 1 mr.
- NEepexXOJHUK PYUYKH PyOMIIbHHKA - 1 wr.
- KIIOY OT ABepH npudopa - 1 .
- KOMIUIEKT FepMOBBOIOB (IIPY HAINYNH) - 1 mwr.
- macmopT - 1 wr.

5. Onucanue npudopa

5.1 BuyTtpennmuii Bua npudopa (puc. 1)

BuyTpu mpubopa pacronoXeHbl CIEAYIOIIHe 3JIEMEHTl U KIEMMHbBIC KOJOIKH
(pacmonoskeHrne M KOJMYECTBO DIICMEHTOB 3aBHCHUT OT KOHKPETHOTO HCIIOJHEHHUS
nprbopa U KOJIIMYECTBA KAHAIIOB):

1. O6mwuit kourpostep cuctemsl (KC) - 0UL — pacrnosnoxeH Ha JBEPH.

2. OcHoBHoI1 ceTeBoit pyOmmsHUK — 0Q1 — py HaTHYIHH.
OcyniecTBiIseT py4HOS BKIIOYEHHE W BBIKIIOYEHHE Bcero mpubopa. Ecmm
o0mmmii cereBOil PYyOWJIBHMK OTCYTCTBYET, TO BKJIFOUCHHE/BBIKIIOUECHUE
npubopa OCyIIECTBISETCS pydYKaMH aBTOMATOB WJIM  BBIKIIOYATEsei
Ka)KJIOr0 KaHaJla OT/JIeJIbHO.

3. Astomartsl (pegoXpaHuTeNIn) HacocoB - NQ1,
rzie N — HoMep COOTBETCTBYIONIETO Hacoca oT 1 110 6.

4. Tlpeo6pazoBatens yacToTsl (ITH) — nU1, rae N — HOMEp COOTBETCTBYIOIIETO
Hacoca oT 1 110 6.
B KOMIUIEKT BXOIUT OJHA JIOKaJIbHAS MaHENbh IPeoOpazoBaTeisl 4acTOTHI
(ITY), xoTopyr0 MOKHO TIepecTaBIATh Mex Ay I1Y, He BeIKITIO9as mprdop.
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5. Aprtomar BenTwiaTopoB (0Q2) — npu Hanuuuw.

X0 - Knemmuas KOJIOAKa g4 ITIOACOCIHMHCHHA BHCIIHUX JAaTYUKOB H

curHanu3anuu (pacmosiokeHa Ha riaTe BBoa/BeiBojaa 1/0-w).

Xn - KnemMHas xononka s mojacoenuHeHust Hacoca n, rme N — HOMep

COOTBETCTBYIOILETO Hacoca oT 1 10 6.

5.2 JIuneBasi nanejb npuéopa (puc. 2)

Ha nmuueBoil manenu an/I60pa PAaCIoJIOKECHBI CICAYIOINUE OpraHbl YIPaBJICHUA U
WHINKATOPBI:

1.

KaaBuarypa.

OcymecTBiseT MpOrpaMMHUPOBaHNE TPHOOPA, MEPEKITIOYCHHE W BBIOOD
3Ha4YEeHUH MapaMeTPOB CHCTEMBI.

<+>mm <-> - H3MCHCHHC ITapaMeTpa M €ro 3Ha4YCHHL.;

»/ - <Enter> - BBIOOp mapameTpa WM BBOJ HOBOT'O 3HAYCHHUS;

X - <Esc> - OTM€HAa HOBOIO 3HA4Y€HHUs IlapaMeTpa U BO3BpaT K
paHee YCTAaHOBJICHHOMY 3HA4YE€HHIO WIM BO3BpaT K
BBIOOpY Mapamerpa,;

<Esc>+<Enter> - Bxo/BbIX0/] B pXXUM MIPOrPaMMHPOBAHUSI.

Hudposoii uHANKATOP.
OTtob6pakaeT HHGOPMAIIHIO O ITapaMETPax CUCTEMBI.

KaaBuia u cBeToAMO PYYHOI0 pe:kuMa padoThbl CHCTEMbI -@
[Mepexmovaer npuOOp MEXIy aBTOMAaTHYECKUM U PYYHBIM DPEXHMOM
pabotsl  cucrtembl. Ilpm BKIIOYEHHH pPYyYHOTO pEXHMa MHraeT
COOTBETCTBYIOIINI CBETOAMON. B 3TOM pexmme Bce mpeoOpazoBaresn
4acTOTHl PabOTalOT Ha OJHOW dYacToTe, OTOOpa)kaeMoil Ha HH(ppPOBOM
uHAnKatope, Hanpumep - F.40.

CBeToanoabl 00001IEHHOI0 COCTOSTHUSA CUCTEMbI:

tgl— CBETOAMOJA TOTOBHOCTH CHCTEMBI K pabOTe B aBTOMaTHYECKOM
pexume (SBM)
CeeTtuTCst - €cimy XOTs OBl OJMH M3 HAcOCOB TOTOB K pabore B
ABTOMAaTHYECKOM pEXHUME W paboTa CHCTEMBI He OJIOKHpYyeTcs
BHeUTHUM curHaioM. [Ipu sTom Britodaercst pene SBM.

/\ - cBeTomo 06001eHHOI aBapun cuctembl (SSM)
Ceerutcst - ecny OOHapykeHa XOTs Obl OJHa HEUCIIPaBHOCTH B
cucreMe, Ha IM(POBOM HMHAMKATOpe oToOpakaercs ee kon. I[lpm
9TOM BKJItoyaercs peie SSM.
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5. O6aacTu ynpasJjieHusi HacocaMu (110 KOJUYECTBY HACOCOB - 0T 1 /10 6).
Kaxnplit Hacoc B cucTeMe MMEET CBOIO O0JIaCTh YINpaBJICHUS, KOTOpas
MO3BOJISIET YIPABIATh COOTBETCTBYIOLIMM HACOCOM HE3aBUCHMO OT
COCTOSIHMSI 00IIero KoHTpojuiepa cucteMbl. KommuectBo oOnactei
YOpaBJICHHS HAacOCaMH Ha JIUICBOW IAHETH MOXeT OBITh OoIbIe, 4eMm
KOJIMYECTBO HACOCOB B CHCTEME, B 3TOM CITydae JIOTIOHUTEIbHbBIE 001acTH
He 3aaeficTBoBaHBl. Kakmas oOnacTe ympaBICHHS HMEET CIEIyIOIINe
OpTaHbl YIPaBICHUS W MHINKAIIH:

<1..6>-knasuma <Hacoc>, rie <N> — HOMEpP COOTBETCTBYIOILEIO HAcoca
ITepexmogaer pexkxUMBI pabOTHI HAacoca.

t:p_h - ceeronuo I'oToBHOCTH Hacoca

CBeTuTcs - €ciii HacOC HaXOAWUTCS B aBTOMAaTHIECKOM PEXUME IO
yHpaBiIeHHeM 00MIero KOHTPOJUIepa CHCTEMEI.

MuraeT — eciau HacoC BKJIIOUYCH B PYYHOM PEKUME

ceetoauon Padora

CBeTHTcs - €clii HacOC BKITIOYEH.

Muraer - eclii HacOC HaXOJUTCs MO YIpaBJeHHEM MpeoOpa3oBa-
tens yactoTsl (ITH) — misa cucrem ¢ ITH.

CBETOAMO ABapus

CBetuTcs - eciad OOHapyXeHa XOTsA Obl OJHA HEHCIPABHOCTH
COOTBETCTBYIOIIIETO HACOCA.

ceeronuox Ilutanue

CBeTuTcs - €ciIi aBTOMAT Hacoca BKIIOYEH M UMEETCS CBSI3b MEKIY
ITY 1 o0umM KOHTPOIUIEPOM CHCTEMBI.

Muraer — ecnu mpeoOpaszoBarens dactoThl ([I4) He Haxomurtcs B
aBTomMaTuyeckoM pexume. Jns Bo3para [IU B aBTOMaruuyeckuit
peXUM  HeoOXoaumMo BHYTpH mpubopa ycraHoButh Ha [I4
JIOKAJIIbHYIO TIAHEeNb YIPaBJICHUS W HaXaTh HAa HEW KIABUIILY
«ABtroMar-Bri» («Auto-On»)

®

>

G

5.3 lIpuHIUNBI padOTHI CHCTEMBI

sl aBTOMaTHYECKOTO PEryJIMPOBaHUs CUCTEMBI Mepe]] BBOJOM B DKCIUTYaTalHIO
npubopa ympapjeHHs HEOOXOIUMO B 3aBHCHMOCTH OT Ha3HAYCHHS CHCTEMBI
ycranoButh MuHuMaigbHoe (PFl) wu wmakcumansHoe (PF2) konudectBo
OJTHOBPEMEHHO pabOTaIOLIMX HACOCOB. A TaKkKe YCTaHOBUTH TpeOyemoe JaBjCHUE
B CHCTEMaXx MOBBILICHHS JaBJICHUS WM TpeOyeMbld meperaj AaBiIeH i B CHCTeMaX
mupkysinmu (PPN.).

Bo Bpemsi paboThl B COOTBETCTBHHM C YCTAQHOBJICHHBIMH IapaMeTpamMH H
MOKa3aHUSMHU BHEIIHUX JaTYUKOB MPOHMCXOJUT aBTOMATHYECKOE PEryJMpOBaHKe
KOJINYECTBA OJHOBPEMEHHO pabOTAIONINX HAcOCOB B WMHTepBane mexay PFl u
PF2. TIpu sToM mpubop OCyHIeCTBISIET IJIaBHOE OECCTYIEHYATOE pEeryIHpOoBaHUe
YaCTOTHI BPAICHUS KXXKIOr0 HAcOCa OT MUHMMaJIbHOI YacToThl Bpamenus (PC4.)
1o MakcumanbsHoit (PC6.)
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s cucteM LUPKYISIMA MUHAMAaIbHOE KOJIMYECTBO OJHOBPEMEHHO pabOoTaromux
HAaCcOCOB JIOJDKHO OBITH paBHO 1, Ul CUCTEM TOBBILICHHS JaBJICHUS MUHUMAaJIbHOE
KOJIMYECTBO OJJHOBPEMEHHO pabOTarONIMX HACOCOB TOJDKHO ObITh paBHO 0 min 1.
MakcumanbHoe KOJINYECTBO OJTHOBPEMEHHO paboTaronux HacoCoB
YCTaHABIMBACTCI KaK pasHUNA MEXAy  OOIMM KOJMYECTBOM HACOCOB H
KOJIMYECTBOM PE3EPBHBIX HACOCOB.

Hacoc wmmeer craryc Oocmynnsiit, ecmn upeoOpazoBatens dbactoTrel (ITH)
COOTBETCTBYIOLIETO HAacoca MOAKIIOYEH K MHUTAIOICH CeTH (CBETHTCS CBETOIHON
IMuTaHue), HACOC HAXOOWUTCS B ABTOMATHYCCKOM PEXUME (CBETUTCSI CBETOMMOL
T'0TOBHOCTB) ¥ HEHCIIPABHOCTh HAcOCAa He OOHapyxeHa (HE CBETUTCS CBETOMHOL
ABapus).

[Ipn BkIrOyeHnH npHOOP BKIIOYAETCS B aBTOMATHYECKOM pEXHME pPabOThI
cucTeMbl. [IpoMCXOAMT MyCK IEpPBOTO AOCTYITHOTO Hacoca M BKJIIOYAETCs Ipolecce
peryaupoBaHusl 4acTOTbl BpalleHHWs JSTOr0 Hacoca OT MHHMMAIBHOM [0
MaKCcHUMaJbHOM 4acToThl. B CJIydac HEXBATKU IMPOU3BOAUTCIIBHOCTHU BKIIOYCHHBIX
HACOCOB B CHCTEME 3aIlyCKaeTCsl CICHYIOLIMH MOCTYNHBI Hacoc B MOpsAKe
YBEIMYCHUS] HOMEpa - «IPSMOE» KONbLO, KOTOPHIA BKIIOYACTCS B IPOLIECC
perynupoBanus. [Ipn yMeHbIICHHN HArpy3Kd B CHCTEME HPOLECC PeryIHpOBaHHS
¥ OTKJIIOYCHHUS HACOCOB IIPOMCXOJHUT B 0OPATHOM IIOPSIIKE.

Jlns  obecnieueHHss PaBHOMEPHOTO HM3HOCAa OCYIIECTBISETCS HUKJINYECKOe
nepeKJIIYeHrne HACOCOB, [IPU 3TOM IPUMEHSAETCA aIrOPUTM KOJIBIIEBOM pOTaluH,
B KOTOpOH YYacTBYIOT BCE JAOCTYNHblE Hacochl. EcnM B TeueHUE BpPEMEHH
3amaHHOTO TapameTpoM Pt5. He mpomcxoguT CMeHa paboTalomero Hacoca, TO
MPOUCXOUT NPUHYIUTEIBHOE IUKINYECKOE IEPEKITIOYEHHUE.

5.4 Ynpasienue npuéopom

IMpu BrIwYeHun npudopa Ha 1MPPOBOM HHAKUKATOpe (puc.2, 103.2)
oToOpakaeTcs B TEUEHHE 2 CEK. BEPCUS BHYTPEHHETO MPOrPaMMHOT0 00eCTIedeHUs
(nanpumep — 1.6.6). [Tocne 3TOro 0CyIIECTBISIETCS] CAMOJIMArHOCTHKA ITPpUOOpa, BO
BpeMs KOTOPOH Ha HHAMKATOpPE OTOOpakaeTcs oOpaTHEIM orcueT ot 9 mo 1. 3aTem
Ha MHJMKAaTOpe 0TOOpakaeTcsl 3HaYEHHE U3MEPSIEMOr0 IaBIeHHs (TIepenaza).

B ciayuyae oGHapyeHMsI HEHMCHPAaBHOCTH HAacoca 3aropaercs CBETOIUOJ
0000menHoi aBapuu cucteMbl (puc.2, mo3.4) u CcBeTOAMOA ABapusi
COOTBETCTBYIOIIETO HACOCA B 00JIACTH yIpaBiieHus Hacocamu (puc.2, 1mo3.5).

[Ipn oOHapy>KeHNM HEHCHPABHOCTH I10 MTOKA3aHUSIM BHEUIHHMX JAAaTYNKOB CHCTEMBI
3aropaeTcs TONBKO CBETOMUO 0000IEHHOM aBapuH CUCTEMBI (pHC.2, 1103.4).

[Ipny osroM Ha 1MAPOBOM HHAMKATOpPE HAYMHAET OTOOpaKaThCsl  KOA
HencrnpaBHOCTH. IIpM BO3HMKHOBEHMHM HECKOJBKHX HEHCIPAaBHOCTEH OHH
0TOOpAXKAIOTCSl UKJIMYECKH. [[J1s1 yCKOpPEHHOW NMPOKPYTKH KOJOB HEUCIIPaBHOCTEN
MOXHO UCIIOJIb30BaTh KJIABUIIN <+> MM <->.

Jnst mepexola MexAy peXHMaMH OTOOpPaKEHHsS KOJa HEHCIIPAaBHOCTH H
OTOOpaKEHUSI U3MEPSEMOTO TapaMeTpa HeoOXOAMMO HaxkaTh kiaBuiry <ESC> na
kiaaBuarype (puc.2, mo3.1). B ciydae Hannuus HEUCIPABHOCTH, eciu B TeucHue 10
CeK. HE HCIOJIb3yeTCs KIABHATypa, MPOMCXOIUT aBTOMATHYECKUI BO3BpaT B
PEeXUM 0TOOpaKEeHHUS KOJ]a HEUCTIPABHOCTH.
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ABTOMATHYECKUH WIH PYYHOH PpexXuM PpadoThl CHCTEMbI BHIOMpaeTcss NpU
MOMOIIY  KJIaBUILIU . B aBTromaTuueckoM pexuMe COOTBETCTBYIOLIUIL
CBETOAMOJ HE TOPUT, B PyUYHOM PEXKHME - MUTAET.

[Tpu 5TOM pexkuM pabOTHI KaKIAOTO OTAEIEHOIO HAcOCa BHIOUPAETCS MPU ITOMOIIH
knaBuml <Hacoc> - <n>, rge <Nn> - HOMEp Hacoca, paclOJOXEHHBIA B
COOTBETCTBYIOIIEH 00IacTH yrpasieHus (puc.2, mo3.5).

PexxumMbl padoThl Hacoca IPM ABTOMAaTHYECKOM peKiuMe padoThbl CUCTEMBbI:

ABTOMATHYECKHII pexuM padoThl Hacoca - BKJIIOYAETCS B aBTOMATHYECKOM
pexrMe paboThl CUCTEMBI OTHOKPAaTHBIM HakaTHeM kiaBumy <Hacoc>. [Ipu sTom
cBETUTCA cBeTOANO] ['0TOBHOCTB - HACOC HAXOJHUTCSI B aBTOMAaTHIECKOM PEKUME
MO yIIPaBJIEHUEM OOIIEr0 KOHTPOIJIEPa CHCTEMBI.

PesxuM 010KMPOBKHM Hacoca - BKIIIOYACTCS B aBTOMAaTHUECKOM pEXuUMe paboTh
CHUCTEMBI OJHOKpaTHBIM HaxaTueM kiaBumu <Hacoc>. I[Ipu stom cBeToauon
I'oToBHOCTE HE cBeTHTCA - Hacoc 3a0lIOKMpOBaAaH M HE YYacTByeT B
AaBTOMATHUYECKOIl paboTe CHCTEMBI.

PexxumMpbl padoThl Hacoca IPH PYYHOM pexkuMe padoThbl CUCTEMBI:

PyuHoii pesxumM padoThl Hacoca ¢ 3alIUTAMH - BKIIIOYASTCS B PYYHOM DPEXKUME
paboThl CUCTEMBI OJTHOKpAaTHBIM HakaTheM kiasuiim <Hacoc>. [Ipu sTomM muraer
ceeroaron I'oTroBHOCTH U cBeTHTCS cBeTonuon PaGora.

B atom pexume Bce mnpeobpa3oBaTelM 4acTOTHI pabOTAalOT Ha OAHOHM dacToTe,
oTtoOpakaeMolt Ha TUPPOBOM HHAMKaTOpe, Hanpumep - F.40. [Ipu nepexiroueHnn
MEXy aBTOMaTH4YECKHM U PYYHBIM PEXKHUMOM PAbOTAOIINE HACOCH! IPOAOIDKAIOT
paborate Ha gactote PC5. [Ipn momomu ximaBum <+> win <-> MOXHO W3MEHSThH
4acTOTy B Ipenenax 3agaHHbix mapamerpamu PC4. — PC6. Ecnm mpu pabote B
PYYHOM pEXHUME HPOUCXOIUT OTKIFOYCHHE MHUTAHUS, TO IIPHU ero BO30OHOBICHHU
npuOOp 3aIrycKaeTcsi B aBTOMATHUECKOM PEKUME.

B ciydae BbIXoJia U3 CTPOSI JIMIIEBOM MaHEIH YIpaBJieHHs NPUOOPOM U/WiIH 00IIero
koHTposuiepa cucteMmbl (KC) s BKIIOYEHHS aBapMiiHOTO PYYHOIr0 pekMMa
HACOCA MOXHO BOCIIOJB30BaThCS JIOKAIbHOM MAaHENBbIO YIPABICHUS, KOTOpas
YCTaHABJIMBACTCSl HA COOTBETCTBYIOIIMH mpeoOpazosarens yacToTel (ITH) BHYTpH
npubopa M TO3BOJISIET OCYIIECTBIATH JIOKaidbHOe ympasienue [IY. Ilocrie
YCTAQHOBKH JIOKaJIbHOHM naHenu ynpasieHus: Ha [IY HeoOXoquMo HaxkaTh Ha HEM
wiaBuly «Py4ynoi-Bri» («Hand-On») u mpu moMoIiy MOTEHUIHOMETpa/KIIaBHII
BPYYHYIO YCTaHOBUTH YAacTOTy BpallEHHs COOTBETCTBYIOIIEro Hacoca. [lpu
HeoOxoanmMocTn 0e3 OTKIIIOUEHHs HAacoca JOKAJIBHYIO MaHeNb YIPaBIEeHUS MOXXHO
nepectaButh Ha cieayomuil [IY u ocyniecTBUTh aBapUMHBIA PYYHOM IMyCK
CJIEIYIOIIETO HACOCca.
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YnpaBieHue mnapaMeTpaMH CHCTeMbI  OCYLIECTBISIETCS INPU  MOMOIIU
KJIaBHATypbl HA JULEBOW maHenu npubopa (puc.2, mo3.1):

<+>umm <-> - U3MCHCHHEC NIapaMeTpa U €ro 3HAYCHUS.;
/ -<Enter> - BbIOOp mapameTpa WM BBOJ HOBOTO 3HAUCHHS;
X - <Esc> - OTMEHA HOBOIO 3HA4YCHUsA IapaMeTpa U BO3BpaT K paHee

YCTAHOBJICHHOMY 3HAU€HHMIO HJIH BO3BpAT K BBIOOPY NapaMeTpa;
<Esc>+<Enter> - BX0J/BBIXOJ B PEKHM IIPOrPAMMHUPOBAHHS.

Jns mepexona B peXXuUM MPOrpaMMHPOBAHUS HEOOXOANMO OTHOBPEMEHHO HaXKaTh
kiasumyu <Esc> + <Enter>. B pexxume nmporpaMMHpPOBaHUS MOYKHO OCYIIECTBIIAT
YCTaHOBKY IPOTpPaMMHPYEMBIX IapaMeTpoB (HACTpOHKa MpHUOOpa) WIH MPOCMOTP
MH(OPMALMOHHBIX ITapaMeTPOB (COCTOSHUE BXOJ0B Npubdopa). [IporpamMmmupyemole
1 MH(OPMALMOHHBIE MApaMeTpPhl ¢ YKa3aHWEM HX BO3MOXXHOTO MHUHHUMAJBHOTO U
MAaKCHMaJIbHOT'O 3HAYEHUS U €IUHUL] U3MEPEHHUS YKa3aHbl B I1.7.

[Tpu momomw knaBum <+> win <-> HEOOXOJMMO BHIOPATh MPOTPAMMHPYEMBbIiA
Wi MHQOpPMALMOHHBIH mapaMeTp M Haxarh KiaBunry <Enter>. Ha unnukarope
Oyzmer oToOpakaTbCs YCTAaHOBIEHHOEC 3HAYEHHE IPOrPaMMHPYEMOro Iapamerpa
(mocTosIHHOE  CBEYEHHWE) WJIM OIpeneNsieMOoe 3HadeHWe HMH(POPMAIOHHOTO
rnmapameTpa.

Jns  w3MeHeHHWs 3HAYCHHS NPOTPAaMMHPYEMOrO  IapamMerpa HeoO0XOIHMO
BOCIOJIB30BaThCs KJIaBUIIAMU <+> uiu <->. HoBoe 3HaueHue NporpaMMHpyeMOro
nmapaMeTpa OToOpaXkaeTcs Ha HMHIWKATOpe C MHTaHHeM. J[Isg ero ycCTaHOBKH
Heo0XouMo Hakath kiasuiry <Enter>. J{ns Bo3BpaTa K mpeablayIieil yCTaHOBKe
HEo0X0IMMO HaXkaTh KiaBuiry <EsSc>.

Jlis BO3BpaTa K MpenblIylieMy MEHIO BBIOOpa mapaMeTpoB HEOOXOAWMO HaXKaTh
knapunry <ESC>. [lng BBIXOJa W3 peXMMa MPOTPaMMHUPOBAHHS HEOOXOTUMO
OJIHOBPEMEHHO HaXkaTh KiaBuim <Esc> + <Enter>.
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5.5 /lucneruyepu3anusi HACOCHBIX CTAHLMIl MO YyNpaBJIeHHEM
npudopos SK-712

[lpy nomomM JOMOJHUTENBHOTO O0OpYyNOBaHHMS (HE BXOAUT B KOMIUICKT
CTaH/apTHOM MOCTAaBKH) CYIIECTBYET BO3MOXHOCTb OCYIIECTBIISITH YIaJICHHYIO
JICTIETYEPHU3ALIMI0 HACOCHBIX CTaHIMU IO yIpaByieHHeM rpudopos SK-712.

IInara RS-485 nna SK (aptuxyn - 2785193) npenHa3sHaueHa IS OCYIIECTBICHUS
mucrieraepm3annn pudopoB SK-712 m SK-FFS uepe3 wuntrepdeiic RS485
(mporokonm Modbus RTU). Kak mpaBuigo, HCIOIB3yeTCS IS yIPaBICHUS
00BEKTaMH B TIpenenax 31aHusl ¢ MaKCUMaIbHOM JmHON muHuH 1000M.

Ilnara RS-485/USB pns SK (apruxkyn - 2895107) mnpenHasnaueHa — Juis
ocymecTBIieHHs aucnerdepusaiuu npudopos SK-712 u SK-FFS uepes unrepdeiic
RS485 (mpotokon Modbus RTU) u moakiroueHus kommsiotepa depe3 mopt USB.
Kak mpaBuiio, ucrosb3yercs [Uisi yHpaBlieHHs: OObeKTaMH B IpeAenax 3[JaHus C
MaKCUMaJIbHOHN JumnHON nuHUM 1000M.

IMimata WEB nas SK (aptukyn - 2785367) npeaHasHadeHa IS OCYIIECTBICHHS
mucneryepusaiun  npubopoB SK-712 u SK-FFS mo ceru Ethernet / Wi-Fi
(mpotoxon Modbus TCP, HTTP/WEB). Kak mnpaBuiao, HCHONB3yeTCS [UIst
yIpaBlieHUus] 00bEKTaMH B 30HE pPacIONOXKEHHs JIOKanpkHOH cetn Ethernet w/wmm
npu momomu rinobanpHON cetm HMHTepHeT. BeTpoennsiit WEB-unTepdeiic
NO3BOJISICT YIPABJIATh HACOCHOW CTAaHIMEH HANpsIMYK0, HCHONB3ys IH000i
cMapT(dOH, IUIAHIIET WK KOMITbIoTep yepe3 MurepHer-Opaysep (Internet Explorer,
Google Chrome, Mozilla Firefox, Opera, iOS, Android, Safari).

GSM/SMS undopmarop (BcTpoeHHslli — omus /SM) mnpeaHasHayeH Uis
Jqucnerdepusanuu npubopa SK-712 ¢ nomorupto SMS-coobuiennii. Kak npaswuio,
HCTIONB3YEeTCS s OOBEKTOB HAa MECTHOCTH, paboTaroluX B aBTOMATHYECKOM
pexxume (Hanpumep, KHC).

ABToMaTu3upoBaHHoe paGouee mecto SK-712 (nmporpammHoe obecrieueHue -
freeware) moO3BONSET OCYIIECTBIATH HPH MOMOIIM KOMIBIOTEpA KOHTPOJIb
COCTOSIHMSI W YIIpaBJIeHHE HACOCHBIMH CTAaHIMSIMM I10J] YIIPAaBIEHHEM IPUOOpPOB
SK-712, ucnione3yst BeILIeONCaHHble HHTEPdEHCHL.

Bbonee moapo6HOEe omHcaHWe MO JUCIETUCPU3ANMKA HACOCHBIX CTaHIMH IMOJ
ynpasienueM nprubopos SK-712 pacmososkeHo Ha caiitte WwWw.wilo-sk.ru
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6. YcTanoBka / MOHTAXK

6.1 MonTax npudopa

[Ipyn HaCTEHHOM HCIIOJHEHUH KOPIYC NPHOOpa KPEHmHUTCs K CTEHE IPH IOMOIIH
nrobeseit U urypymnoB (4 WIT.- B KOMIUIGKT TOCTaBKU HE BX0AAT). [Ipu HamonsHOM
WCIIOJIHEHUH TPUOOP YCTAHABJIMBACTCS HA JOMOJHHUTEIBHBIH IIOKOJb (B KOMILIEKT
MOCTaBKK MOXET HE BXOIHTH).

[Tpn HEOOXOAMMOCTH - YCTAaHOBHUTH PYYKY PYOHMJIbHUKA Ha NEPEAHEH KpBILIKE C
HIOMOIIIBIO COOTBETCTBYIOIIET0 HHCTPYMEHTA, YCTAaHOBHTH I'E€PMOBBOJIBI Ha HIDKHEH
HaHeIH Mpudopa W yCTAaHOBUTH BXOJHBIC BO3IYIIHBIE (QMIBTPHI C pelIeTKaMH (B
ciiyqae uX Hanu4us). [IpuOopsl ¢ BEHTWIALMEH U HAINYUEM BXOIHBIX BO3IYIIHBIX
(UIBTPOB YCTAaHABIMBAIOTCS B MECTaxX C HAaUMEHBIIUM 3arpsi3HCHHEM BO3/yXa H
JOCTaTOYHOU LUPKYJIALMEH/BEHTIIIIINEH BO3MyXa, 00CCIICUHBAIOIINX Ha BXOIHBIX
BEHTHJIALMOHHBIX PELIeTKaX JOIyCTHUMYIO TeMIIepaTypy SKCIUTyaTally pudopa.
IIpy MoOHTaxe HEOOXOAUMO IPUHATH MeEphl I OOECIeueHUs HEeoOXOoIUMON
CTEIeHM 3alUTHl Ipubopa (yKa3plBaeTcsd Ha HaKJIeHKe C CEpHUHHBIM HOMEPOM
npubopa). CreneHp 3alUThl HE O3Ha4aeT YCTOWYMBOCTh MPHOOpa K BO3ICHCTBUIO
COYeTaHMS KIUMATHYeCKUX (pakTopoB. YcTaHOBKa Ipubopa B CTaHIAPTHOM
UCIIOJIHEHUH BHE TIOMEIICHHSI MOYKET MPUBECTH K BBIXOAY M3 CTPOS JJIEMEHTOB
YIIpaBJICHUSL.

6.2 JeKkTpUUYECKOE MOAKII0UYEHUE

9J'I€KTPI/I‘I€CKOG MOAKIIOYCHHUE pa3peliacTcsl MNpPOU3BOAUTH
QJICKTPOMOHTCPY, HMCHOHIEMY JOIYCK COOTBCTCTBYIOLICTO

MECTHOTO 9HEPrOCHA0KAIOIIETO TIPEIPHUSTHS.
IMoakaroyeHwe  JOKHO — OCYIIECTBIATBCS — COTJIACHO
JIEACTBYIOIM TpaBUIaM u HOpMam o
3JIeKTPOOE30MaCHOCTH.

HampspkeHne W 4acToTa MUTAROLICH 3JIEKTPOCETH JOJDKHEI
BHumaHue ! COOTBETCTBOBATH TEXHUYECKUM XapaKTepUCTHKaM
HacTosero npudopa (m.1.2).

MomHOCTH ¥ HOMUHAJIBHBIE TOKH  IMOJKIIOYAEMBIX

HACOCOB/IBUTATENEH JIOJDKHBI COOTBETCTBOBAThH

BHumaHue ! TEXHUYECKUM XapaKTepUCTHKAM HACTOSIIero mpubopa,
KOTOpBIE YKa3aHbl Ha HaKJICHKe C CEpPHHHBIM HOMEPOM
npudopa, pacroyIoKEeHHOIH Ha BHyTPEHHEH CTOPOHE JABEPH.

Ceuenne xui Kabens “nuraromias 3JIeKTPOCeTs — Mpuoop” u

BHuMaHue ! Kaberst “mpubop - ABUTaTENb Hacoca” JTOJKHBI
- COOTBETCTBOBATh HOMHUHAIBHBIM TOKaM IOJKIFOYACMbIX
HACOCOB/IBUTATEIICH.

B cootBerctBuu ¢ [IpaBunamu ycTpoiicta anextpoyctanoBok (ITVD) B Tabmume 1
B KauecTBe IpHMepa NMPHUBEIEH IOMYCTUMBIN UINTETBHBINA TOK IS TTOABOJISIIIX
IIPOBOZOB C PE3MHOBOM M MOJUBUHWIXJIOPUIHOM H30JLUEH, IPOJIOKEHHBIX B
oJTHO# TpyOe.
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BLI60p CCUCHUA TOKONPOBOAAIIUX KU Kabes “HI/ITaIOIIIaﬂ DJICKTPOCCTh —
HpI/IGOp” YCTaHaBJIUBACTCA B COOTBCTCTBUU CO 3HAYCHUEM HOMHUHAJIBHOI'O TOKa
JABUIaTCIIsA (|H0M_) YMHOKE€HHOE€ Ha BO3MOXHOC KOJUYECTBO OJHOBPEMCHHO
pa6OTaIOHII/IX HAaCOCOB.

Ta6nwuma 1
Ceuenue TokonpoBoasiuieiil Tok oqnoro 3-xuabHoro | Tok oqHOro 3-5KHJILHOTO
HKHJIBI, MM? MeIHOro0, A aJIIOMMHHEBOT0, A

1,0 14 -

15 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

HpI/I BLI60pe Kabens C AJITFOMUHHUCBBIMHU JKHJIaMH

BHumaHue !

HCO6XO,HI/IMO 00s13aTeIbHO  HCIIOJIh30BAaTh MEePEXOAHbIC
HaKOHCYHHUKH. HeHOCpeZ[CTBeHHBIﬁ MOHTaX aJJIOMHHHUECBBIX

IIPOBOAOB B KIIECMMHUKH an/I60pa HCIOIYCTHM.

IIpu mnoxxmioueHnn Kabene W TMPOBOJOB HEOOXOAUMO

: UCTIOJIB30BaTh HMHCTPYMEHT COOTBETCTBYIOIIETO THIIA H
BHumatwe ! pa3mepa. MoHTax NPOW3BOAUTH AKKYpPaTHO, HE JOIMyCKas

TMOBPEKIACHUSA KICMMHUKOB. I[J'ISI MHOT'OXXWJIbHBIX IIPOBOJIOB
HCTI0JIb30BATh HAKOHCYHHUKHU COOTBETCTBYIOILIETO pasMeEpa.

Hoakawuyenne nurawineid TpexdasHoii 3iextpocern ~380B, 50 '
OCYLIECTBIISICTCSI NPH HOMOIIM COOTBETCTBYIOLIErO KalOensi M KOHTaKTOB
OCHOBHOI'O CETEBOT0 PyOMJIBHUKA WM €r0 KIEMMHHKOB M IIHHBI 3a3¢MJICHUS
(puc.3) - L1, L2, L3, PE. Ilpu montaxe mpubopoB ¢ onmmeir /M230 c
nUTaHueM oT onHogasHoi snektpocetn ~220B, 50w Heobxomumo
nogimounTh Gazy L k knemme pyOmnmbHmka L1, a medtpams N k kiemme
pyounsauka L3. Kitemma pyomnsHuka L2 He moakimogaercs.

[oakaw4yenne HACOCOB OCYIICCTBISETCS B COOTBETCTBHH CO 3HAYCHUEM
HOMHHAJIFHOT'O TOKA IMOJKIFOYaeMOTO JBHTraTels (yKa3plBaeTCs Ha IIMJIbINKE
OBUraTens Hacoca). i 3TOr0  HEOOXOMUMO  YCTAHOBUTH  CCUCHHE
TOKOIIPOBOJISAIIMX KU KaOemst “mpuOop - ABHATATEeNb Hacoca”, HallpUMep, 110
Tabmume 1. CooTBeTCTBYIOMMM KabelleM HEOOXOIUMO IMOJIKIIOYUTH KISMMEI
Tpexdazupix aBurarencii HacocoB U-V-W, PE u xieMMbl TepmopesucTopa
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PTC/WSK k cootsercTBytomum kiemmam koioaku Xn (Hacoc n) - puc.3.
s HacocoB He uMmeromux 3ammrel asurareied PTC/WSK neobxommumo
YCTaHOBUTH MEPEMBIUKY MU BKIIOUHTH METO/] 3allIUThI OT MEPErpena mo ToKy
ETR, ycranoBus 3Hauenue napamerpa PF6. =0.

[Ipn moxkmroueHNMM Hacoca K MpHOOPY HEOOXOOMMO  HCIIONB30BAThH
SKpPaHHPOBAHHEIN Kabenb Hacoca W MPOM3BECTH 3a3eMJICHHE OIUICTKH Kabes
IIPYU TIOMOIIH CTICIHANFHON 3a3eMILIONIEH CKOOBI PacIIONOKEHHON CHU3Y Ha
MOHTa)XHOH maHenu nprdopa. Kabems Hacoca qomkeH OBITh 3aKpeTieH MEXIY
MOHTa)KHOH MMaHEIbI0 W 3a3eMIIAIONICH CKOOOH M B MeCTe 3a)KMMa OIUICTKa
Kkabenst moJpKHA OBITH 3aYMINEHA OT M3OJALNN. 3a3eMIIEHHE «KOCHUYKOM» HE
JIOTTYCKaeTCsl.

3a3C€MJICHHUC

/ OIUIETKH Kales

IloacoenuHeHHe BHEIIHUX JATYHKOB U yCTpOﬁCTB CUTHAJIM3alluu:

HpI/I IOACOCAMHCHNHN BHCIIHUX JaT4YUKOB U YCTpOﬁCTB

BHumaHue ! CUTHAIM3AIlMA HEOOXOIUMO YUYUTHIBATh JJICKTPHUUECKHE
- rapamMeTpbl  COOTBETCTBYIOIIMX  BXOZOB/BBIXOJIOB IO
Tabnme 2.
Ta6muua 2
HaumenoBanue
Tun curnanaa Pacnonoxenue
BX0/12/BbIX0/1a
JlucKkpeTHbIE BXOABI KomTakT Knemmuas xomonka X0 -
EXT, WM MOJICOE/l. BHEIIL. JAaTYUKOB
AmHaror. BXoj 4-20MA, Knemmuas konoaka X0 -
AN1 - 4-20mA, Urnur. =24 VDC [IOJICOE/I. BHEIIL. JaTYHKOB
Kownrakr pene Knemmuas kononka X0 -
SBM, SSM P 5
Unarp. = 250 B, Inarp.=1 A | moacoes. BHEI. JaTYMKOB
PTC n PTC-tepmucrop wunm koHTakT | Knemmuas komoaka Xn -
WSK (ranpBaHMueckH pasBsizaH) | wis moacoen. Hacoca n

JIjist MOICOSMHEHUS] BHEIIHETO YCTPOMCTBA CUTHAIHM3AIMKA PAOOThI CHCTEMBI
ucnone3ytores kieMMel NC, CC, NO — SBM xnemmuoi kooaku X0 (puc.3),
MPECTABIIOMKE OO0 MEePEKITIOYAIONINKA KOHTAKT pelie. Pere BKIIIOYECHO -
€CIT XOTs OBl OJIMH U3 HACOCOB TOTOB K PabOTE B aBTOMATUYECKOM PEKHME H
paboTa cuUCTeMBl HE OJIOKMPYETCs BHENIHMMHU CHTHAlaMH - O0OOIICHHAs
CUTHAIH3aLUs paOOTHI.
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JJis MOJCOCHMHCHHS BHEIIHETO YCTPOWCTBA CUTHAJIHM3AIMK HEUCIPABHOCTHU
cucreMsl ucnonb3ytoTest kieMMbl NC, CC, NO — SSM kneMMHO# KOJIOIKA
X0 (puc.3), npencrasisitomune coOOl MepeKIIoYaonnid KOHTAaKT peie. Pene
BKIIFOYCHO - €CIIM OOHapy»EeHa XOTsA OBl OJIHA HEHCIPABHOCTh B CHCTEME -
0000IIICHHAs CUTHAIM3AIIUS HCUCIIPABHOCTH.

IloacoenvHeHHE BHEMIHUX JATYMKOB K KjaemMMaM aHaiorosoro Bxoza AN1, u
muckpetbiM  BxomoB  EXT, WM  xnemmuoi komomku X0  (puc.3)
OCYIIECTBIIICTCSI B 3aBHCHUMOCTH OT HCIOJIB3YEMBIX BHCINIHUX JaTYUKOB B
cootBercTBUM ¢ Tabmumeit 3. B Tabmune ykazaHa Takke 3aBHCHMOCTh
0TOOpaXkeHUsI KOJla HEUCIPABHOCTH IPU CpadaThIBAHUK COOTBETCTBYIOIICTO
BHEITHETO JaTdrka M TN KoHTakrta matdamka - NC (Normal Closed — nopmansho
samxuyTeii) wa NO (Normal Opened — HopMasbHO pa3soMKHYTHIH).
B cny4ae. eciu BHEIIHHHA JATYUK HE UCIOJIB3YETCS, a THI KOHTAKTa JaTYMKa
o6o3naueH — NC,, o meodxommmo kiemmsl EXT, WM  cooTtBeTcTByIOMmETrO
BXO/1a COSTUHUTD MEPEMBIUKON .

Tabmuma 3

Bxox TloaxkroyaeMblii JaTYUK UJIA CHTHAJI Tun Kox

AN1 | AHajnoroBblii JaTYUK AaBieHus (Tiepenaaa) - -

JIMCKpETHBII CHTHAJ - B 3aBHCHMOCTHU OT YCTaHOBKH
napameTpa PF9. Bo3MokeH cienyronmii BEIOOp
JIOTUKHU pabOThI:

PF9.=0- gqucraHIimoHHOE OTKIIIOYEHHE NC E.00

PF9.=1- npu pasomkayTom EXT npoucxoaur - -
peryIupoBaHKE TI0 OCHOBHOM yCTaBKe
HOMHUHAJIBHOTO AaBieHus PPn.

- ipu 3aMkHyTOM EXT mpouncxonut
peryanpoBaHuUE MO JOTIOTHUTEITLHON
ycTaBKe HOMHHAJIBHOTO nasieHus PPu.

EXT | PF9.=2- npu pasomkayTom EXT mpoucxoaur - -
peryJIMpoBaHue M0 OCHOBHOI ycTaBKe
HOMUHAIILHOTO AaBneHus PPn.

- ipu 3aMkHyTOM EXT mpouncxoant nepexon
B PEXKUM MaKCHUMAJIbHOMN TPOU3BOAUTEIb-
HOCTH CHCTEMbI — HIOCJIEIOBATENHHO
BKJIFOYAETCS] MAKCUMAJIbHOE KOJINYECTBO
nacocos (PF2.) Ha MakcuManibHO# 9acToTe
(PC6.). Ilpu 3TOM paboTta HACOCOB
OCYIIECTBIISIETCS] HE3aBUCHMO OT
nokazaHuii anasorosoro aatunka AN n
JuckpeTHoro Bxona WM

WM | JIucKpeTHBII CUTHAM 3alIUTHl OT CyXOTr0 X0/Aa NC E.02
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7. BBoa B IKCIUIyaTAUUMI W MNPOrpaMMHUPOBAHUE
CHCTEMbI

Ilepen BBOZOM B 3KCILTyaTalMiO0 CHCTEMBI HEOOXOIMUMO:

- TIPOBEPHUTHh MPABMWIBHOCTH 3JIEKTPHUECKOTO MOACOCIUHEHHS KOMIIOHEHTOB
CHCTEMBI, OCOOCHHO 3a3¢MJICHHSI B  COOTBETCTBHM C  MECTHBIMH
MIPEANTUCAHUSIMU;

- B 3aBUCHMOCTH OT HA3HAYCHUS CHCTEMBI HEOOXOIVMO OIpENEeIUTh U
3alporpaMMHpPOBAaTh MHHIMAJIFHOE KOIMYECTBO OJHOBPEMEHHO PadOTAOIINX
HacocoB (mapamerp PF1.). [lng cucteM IMPKYISUMM MUHHMalbHOE
KOJIMYECTBO OJTHOBPEMEHHO Pa0OTAIONIMX HACOCOB JIOJDKHO OBITH PaBHO 1, aiis
CHUCTEM TMOBBIIICHUS IaBJICHUS MHUHHMAIbHOE KOJHMYECTBO OJHOBPEMEHHO
PpaboTAOMIMX HACOCOB TOIKHO OBITh paBHO 0 wiw 1;

- B 3aBHCHUMOCTH OT Ha3HA4€HHs CHCTEMbI U KOJIMUECTBA PE3EPBHBIX HACOCOB
HEOOXOAMMO  OIpEACNNTh MaKCHMaJIbHOE KOJMYECTBO  OJHOBPEMEHHO
pabotarommx HacocoB (mapamerp PF2), ycramaBmmBaemoe Kak pasHHIA
MEXAy OOINM KOJHMYECTBOM HAcOCOB M KOJHMYECTBOM PE3EPBHBIX HACOCOB.
ABTOMAaTHYECKOE PETYIMPOBAHNE KOJIMYECTBA OJHOBPEMEHHO DPaOOTAOIMINX
HAcOCOB IIPOMCXOMUT B MHTEpBalie MEXAy 3HaueHWsAMH napamerpos PF1. u
PF2.;

- NPOM3BECTH YCTaHOBKY NPOrpaMMHUpYEMbIX HapaMeTpoB B kaxaom [T mpu
MIOMOIIM JIOKAJbHOM MaHeNHu YIpaBieHHd (B KOMIUIEKT BXOAMUT | miT.),
KOTOPYIO MOXHO HepecTaBisTh Mexay [1U He Bbikitouas npubop. Onucanue
NIPOTPaMMHUPOBAHUS napamerpoB IIY mnpuBeneHo B JONOJIHUTEIbHOU
nokyMeHTtauuu Ha [T4:

- 1-24 — HOMUHAJIBHBIN TOK JABHUraTesns (A)
- 3-41 — Bpemst pa3rona (cek.)
- 3-42 — Bpemst 3aMesieHus (CeK.)

- TIPOM3BECTH YCTAaHOBKY BCEX IPOrPaMMHPYEMBIX IapaMeTpOB CHCTEMBI.
Ocoboe BHIMaHHE 00paTUTh Ha yCTaHOBKY mapamerpa PF6. — BeiOop meronma
3aIIMTHI JBUTAaTENEH OT Ieperpena.

- IIpY BBOJIE B DKCIUIyaTalMI0 KaXJ0ro HacOca U HACTPOWKE BHEIIHUX JaTYUKOB
PYKOBOJCTBOBAThCSI MHHCTPYKIMSMH, KOTOPBIE K HUM TPHIIAraroTCsl.

7.1 TlporpaMmMupoBaHue NAPaAMeTPOB CUCTEMbI

Jig BXoJa B peXXHM MIPOTPaMMHUPOBAHMS HEOOXOAWMO OJHOBPEMEHHO HaXaTh
knapumu <Esc> + <Enter>. B pexxume mporpaMMHpOBaHUS MOXKHO OCYIIECTBIISATH
YCTaHOBKY IPOTPaAaMMHPYEMBIX IapaMeTpOB WM NPOCMOTP HH(GOPMAIMOHHBIX
mapameTpoB. [IporpamMmmpyemble mapaMeTphl HM3MEHSIOTCS ONEpaTopoM H
UCIIONB3YIOTCS  JJIsl  HAacTpolku cucrtembl. MH(opmanmoHHbIE napaMeTps
M3MEHSIOTCS CaMOCTOSITENIbHO BO BpeMs pabOTBI CHCTEMbI M CIIy)KaT AJIsl OLCHKH
COCTOSIHUSI CHCTEMBI, HAJIAJKU U IIOUCKA HEUCTIPABHOCTEH.

[IporpammupoBanne mapamerpoB mpeoOpasoBareneid yactorsl (ITY) npm
HEOOXOANMOCTH OCYIIECTBIISIETCSI NIPU MTOMOIIM JIOKAJIbHOM NaHeNn yNpaBieHus,
ycranaBnuBaemoid Ha ITY. Omnucanme nporpammupoBanus ITY mnpuseneHo B
JIOTIOTHUTEIbHON AOKyMeHTauuu Ha IT4.
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B Tabnuue 4 ykasaHbl mporpaMMHUpyeMble MapaMmeTpbl CUCTEMBbI (C TOYKOW) M
nHopManMOHHbIE MapameTpbl (0e3 TOYKM) C YKa3aHHEM HX BO3MOXHOTO
MUHMMAJbHOTO M MaKCHUMaJbHOTO 3HAueHHs M eauHHULl u3MepeHus. Ilapamerpsl
yCTaHaBJIMBaeMble TI0 YMOJIYaHUIO Ha MPEeJNpUATHU-U3TOTOBUTENE NPUBEACHHI B
cronbue «M3rot.».

[9]-20, [10]-25:[11]-40;
[12]-50;[13]-60;[14]-100

Tabnuma 4
Mapam. HaumenoBanue napamerpa Onucanue Hszror.
P15 Bpems nukiinyeckoro [0 - 240] sacos 6
NepeKIII0YeHHs 0a30BOr0 Hacoca
3aiepiKKa OTKIIOYEHHS TOCIEI-
Pt2. | mero Hacoca rmpu oOHapy>KEHUU [0 - 240] cex. 5
«HYIIEBOTO» pacxojia
Pt1. 3ameprkka cpabaThIBaHUS 3aIUTHI [0 - 240] cex. 0
10 CYXOMY XOJY
P10. 3ameprkKa BKIFOUSHHS THKOBOTO [0 - 240] cex. 0
Hacoca Iocjie BKJII0Y. 6a30BOTO
[0]- mucranimonnoe
OTKIIFOYCHHE
[1] — Bo3mMOKHOCTH
peryaupoBaHus IO
Br16op noruxu paboTel JIOTIOJHUTENLHOM yCTaBKe
PF9. | muckpetHoro Bxoma EXT JIABIICHAS 0
(cm. Ta6mn.3) [2] — Bo3moxHOCTH
nepexo/ia B pexxuM
MAaKCUMAJIbHOHN
IMPOU3BOAUTEIBHOCTH
CHUCTCMBbI
[0]- mo Toky ETR (anasnor
TEIIOBOTO peJie) — P
PE6 Merton 3aUIUTHl ABUraTeNen oT OTCYTCTBHH JaTIHKa 1
" | meperpesa PTC/WSK
[1] —¢ ucmonp3oBanHEM
narunka PTC/WSK
[150 - 250]
Hanpumep:
PF5. | KamuGposka ananorosoro garuuka | [200] — 0% 200
[201] -+ 0,5%
[199] - - 0,5%
[0]-1.0; [1]-1.6; [2]-2.0;
[3]-2.5; [4]-4.0, [5]-5.0;
PF3. | /lnana3oH aHaJOroBOTo JaT4MKa [6]-6.0; [7]-10; [8]-16; 8
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MaxkcumanabHOE KOJIHYECTBO OIHO-

PF2. [1-6] 6
BPEMEHHO pabOoTaOIMX HACOCOB
PEL MUHUMATBHOE KOJTHIECTBO OIHO- [0-1] 0
BPEMEHHO paboTaOIIMX HACOCOB
Anpec yctpoiictea Modbus
PC9. | (mapamerpsl naTepdeiica - [ 1-247] 1
9600,8,N,2 / 9600,8,N,1)
[0] — ynipaBu. 3anperero
BrokupoBKa yaaneHHOro (RocTymHO Moy deHHe
PC7. HH(POPMALIMH O COCTOSIHUH 1
(G pPOBOro ynpaBicHUs crcTeMbI)
[1*]- ympasa. pa3perieHo
PC6. | Makc. yactoTa BpallleHHsI Hacoca [20-50] I't 50
PC5. YacroTa Hauana mpoiecca [20-50] T 40
PEryIHpPOBaHHSI
PC4. | Munum.4yactoTa Bpamenus Hacoca | [20-50] I'u 35
PC1. WurterpanbHbIid KOAQPUIHEHT [0-1] 05
peryssitopa 1/TI [cek]
PCO. | Koadd.nponoprmonansrHoctu Kp | [0-2] 0,5
Jluamna3oH yCTaHOBKH
PP3. | MakcuM. maBiieHHE B CHCTEME 3aBHCHUT OT JMAala3oHa 10,0
amaior. garunka (PF3.)
PPO. | ITopor BKITFOYECHHUS HACOCOB [0-100] % 90%
JlononHurenbHas ycTaBKa
Jluana3oH yCTaHOBKH
HOMHUHAJILHOTO JIABIICHUS B
PPu. 3aBHCHUT OT JHAala3oHa 3,0
cucTeMe (JOCTYITHA TOJIBKO MPH
PF9.21) anasor. naruyuka (PF3.)
Jluana3oH yCTaHOBKH
OcCHOBHasl ycTaBKa HOMHUHAIBHOTO
PPn. 3aBHCHUT OT JHAala3oHa 3,0
JIABJICHUSI B CHCTEME
anasor. paryuka (PF3.)
Pt Temmeparypa BHyTpH npubopa Otobpaxenue - °C -
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8. Texuuueckoe 00cCIy:KUBaAHHNE

Ilepen  mpoBemeHmeM  pabOT MO  TEXHHYECKOMY
OOCIy)KMBaHHMIO WJIM PEMOHTY OTKIIOUYHTE CHCTEMY H
HCKJIIOUNTE BO3MOXXHOCTb HECaHKIINOHUPOBAHHOTO
BKITFOUCHHS.

PexoMenyeTcs HepHOANYECKH KOHTPOJIMPOBATH TEMIIEPATYPY IIOABOMINX H
BHYTPEHHUX CHJOBBIX Leneil. [lng srtoro He pexxe 1 pasa B roj, mocie
MPOJIOJDKUTENILHOM padoThI mIkada Mo Harpy3Koi, He00X0AUMO:

1.
2.

O6ectounTsb 1Kad, OTKIIOYNB BBOJIHOI PyOHUIBHUK.

[IpousBecTn BU3yaJIbHBIII OCMOTP KOHTAaKTOPOB, aBTOMATOB, KJIEMMHHKOB U
MPOBOJIOB Ha IMPEAMET TEIJIOBOIO Pa3pyILEeHUs] WM OIUIABJICHHS U30JIALUH. B
cilyqae OOHApY)XCHHS INPH3HAKOB TEIUIOBOTO pAa3pyLICHMs, JalbHeHIas
9KCIUTyaTanus Inkada s3ampemaercs 10 IPOBENCHHS BOCCTAHOBHUTEIHEHOTO
PEMOHTA, TaK KaK 3TO MOXKET IPUBECTH K BO3TOPAHHIO.

Cobnronas Heo0X0UMBbIe Mepbl HPEIOCTOPOIKHOCTH, pyKoit
HNPOKOHTPOJIUPOBATh TEMIICPATypy CHJIOBBIX IPOBOJOB B HEMOCPEICTBEHHOM
OJHM30CTH OT MeCT INPUCOCOUHEHUs. B ciydae oOHapyXeHHUs JIOKaJbHOTO
neperpesa MpoBOAOB, NPOTAHYTh KJIEMMbl COOTBETCTBYIOIIUM MOMEHTOM .

ITpubop momxkeH comeprkaThCs B UUCTOTE. PeryisipHo, B 3aBUCUMOCTH OT YHUCTOTHI
MOMEILICHUS] B KOTOPOM OKCILIyaTUpyeTcss HpUOOp, HEOOXOAWMO IPOYUCTHUTH
npuoop, MPOYUCTUTH BXOJTHOM BO3AYIIHBIH (GHUABTP (MOIJIEKUT MEPUOAMIECKOM
3aMEeHe) U BeHTWIATOP IPU UX HATHIUH.
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9. HeucnnpaBHOCTH, IPUYMHBI H CIIOCOOBI YCTPAHEHUS

9.1 Ecnmm mpubop He BKJIIOYAETCS, TO HEOOXOAMMO IPOBEPUTH MPABUIBHOCTH
MOJICOEAMHEHHSI K MUTAIOIIEH 3JIEKTPOCETH U MCIPABHOCTh MpEelOXpaHuTeNneil npu
UX HaJIWYWH.

9.2 B ciyuae cpabaTbIBaHMSI 3alIMTHl M OTOOpPaKCHMS KOJAa HEUCIIPABHOCTH,
yCTpaHHUTE MPUYHMHY cpabaThIBaHUs 3aIIUTHI.

Kompr HencpaBHOCTEH 0TOOpaXKaIOTCS B CIEAYIOIEM BUE:

E.xy
X - TUII HEMCIIPaBHOCTHU | | Y - HOMEp HEHCIPaBHOCTH
x=0 — HeucnpaBHoOCTH cucteMsl (Tabnuna 3)
x=1,2,3,456 — HeucnpaBHocTH HacocoB (Tabmwiia 4)

Ko/ibl BO3MOKHBIX HEUCIIPABHOCTEH CHCTEMbI yka3aHbl B Tabnuie 5 .
Tab6muma 5

Kon HeucnpaBHOCTH CHCTEMBI

E.00 | JducTaHIMOHHOE OTKIIOUCHHE

E.01 |O6psiB marunka (I<2.5mA)

E.02 |3amuTa ot cyxoro xoaa

E05 [onmxeHHOE HANIPSHKEHNE MUTAHUS KOHTPOJUIepa
' (Bo3mMoxkHO BbInaieHne (ha3bl HA BBOJIC)

Hpez[ynpexcz[eHI/Ie 0 BO3MOXKHOM HEUCTIPABHOCTHU CUCTCMbI BCHTUJISIIUN

E.06 (Temnepatypa BHyTpu npubopa Bblie gomyctumoii - 50° C)

I[Ipy  BO3HMKHOBEHHWM HECKOJIBKMX HEWUCIIPaBHOCTEH OHHM  OTOOpaxkaroTcs
IUKIMYecKd. [l yCKOPEHHOM IPOKPYTKHM KOJOB HEHCHPABHOCTEH MOXKHO
HCIIOJIb30BaTh KIIABHUIIK <+> Win <->.

B cityuae ycTpaHeHNs! HEMCTIPABHOCTH CHCTEMBI, €€ KOJl aBTOMaTH4ECKH IIepecTaeT
0TOOpaXaTbCsi, a CBETOAMOJ OOOOIIEHHON aBapWU CHCTEMBI TacHET, KpoMe
npenaynpexaeHus, oroopaxaemoe xogom E.06.

B caydae camoycTpaHeHHMS ~— HEHWCIPaBHOCTEH, OTOOpaKaeMbIX  KOJOM
npexnynpexnaenus E.06, cBeroauon o00OIIEHHOW aBapuM CHCTEMBI IPOAOJDKAET
CBETUTCS, a KOJ NPENyNpexJeHUs] (UKCUPYETCs JO MOMEHTa BBIKIIOUEHHS
npubopa wnm g0 Haxatus knaBumm <Enter> (puc.2, mno3.l) B pexume
0TOOpakeHHsI KOJIOB HEUCIIPABHOCTEH.

3aduKCHpOBaHHBIN KOJ MPELYNPEXKICHUSI O BOBMOKHOM HEHUCIIPABHOCTH CHCTEMBI
BeHtwanuu (E.06) u cooTBercTBYyIOWIMI eMy cHrHad OOOOLICHHOH aBapuu
CHCTEMBl HE BIMSIOT Ha (YHKIMOHHUPOBAHHE CHCTEMBI M HCHOJIB3YIOTCS JUIA
(uKCHpOBaHMS yKa3aHHOW HEHUCIIPABHOCTH.

B ciydae npenynpexaeHuss 0 BO3MOXKHONH HEMCHPAaBHOCTH CHCTEMBI BEHTHIISILIUU
(E.06) HeoOX0aAMMO MPOBEPUTH LICNIOCTHOCTh NPEAOXPAaHUTENS BEHTHIATOPa (MIPU
€ro HaJM4YUM), PabOTOCIOCOOHOCTh BEHTHIIAITOPA M MPOYMCTHTh HJIM 3aMEHUTH
BXOJIHOW (pUIBTP.
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Kozbl BO3MOXXHBIX HEHCIIPaBHOCTEH HACOCOB B 3aBUCHMOCTH OT HOMEpa Hacoca
yka3ansl B Tabxuie 6 .

Tabnuua 6
Kox B 3aBucumocrn ot HeuncnpaBHOCTH HACOCOB
HOMepa Hacoca (aBuratens unu [14),
1 2 3 4 5 6 rae N - Homep Hacoca (1-6)

E.nO - ITY Hacoca N HeIOCTYIICH IS
yIpaBJeHust O0IIUM KOHTPOJUIEPOM CHCTEMBI
E.10| E.20| E.30|E.40 | E.50 | E.60]| ®uxcupyercs npu norepe nuranus [14, npu
otkasze I1Y4 wnu npu nepesoe 114 B pexum
JIOKaJIbHOTO YIIPABIICHUS

E.n1l - 3amura Hacoca n no curHaiy PTC

E.11|E.21|E.31|E41|E51|E.6L
(nmeperpes)

E.12|E.22|E.32|E.42 |E.52 |E.62| E.n2 - meperpen T4 Hacoca n

E.13|E.23| E.33|E.43 | E.53 | E.63]| E.n3 - meperpys3ka [T4 Hacoca n

E.14|E.24| E.34|E.44 | E.54 | E.64]| E.n4 — npoune neucnpasHocTu [TH Hacoca n

E.n5 - HeynoBneTBOpHUTEIbHOE KAUECTBO

E.15|E.25|E.35|E.45 | E.55| E.65 Z
MUTaroUIeu CETU Hacoca N

E.n7 - pabora Hacoca N B aBapHifHOM PEKUME
PYYHOTO ImycKa

E.17|E.27|E.37|E.47 |E.57 |E.67

Jns cOpoca 3aMKCHPOBAHHBIX HEHCIPABHOCTEH HACOCOB HEOOXOANMO HAXKATh
kinaBumy «Hacoe» - «N» B cOOTBETCTBYIOIIEH OOJIaCTH yNpaBJiIEHUs HACOCaMHU
(puc.2, mo3.5). Ilpu 3TOM Hacoc OyAeT BBHIKIIOYEH M3 aBTOMATHYECKOTO PEXHUMA.
[ mepexiiodeHus B aBTOMATHYECKHH PEXHMM HEOOXOIMMO ITOBTOPHO HaXKaTh
COOTBETCTBYIOIIYIO KiaBuiry «Hacoe» - «n».

Ecmn xonm HemcmpaBHOoCcTH He cOpacbiBaercs kiaBumeii «Hacoc» - «n», To
HEO0OXOUMO MPH MOMOIIA OCHOBHOTO CETEBOTO PYOMIbHUKA OTKIIOUUTH MPHOOP,
MOAOXKJATh OKOJIO 1 MHHYTHI 10 MOJHOW pa3psaku emkocted [IY u BKIIOUUTH
mpudop.

Eciau camocTofITeIbHO He ylaaeTcsl YCTPAHUThL Nmpobiaemy B padore mpubopa,
o0pamaiiTech K CHEHUAJNCTY IO JAHHOMY OOOPYAOBAHMI0 MJIM B CIYkKOy
cepsuca pupmbr WILO (service@wilo.ru).
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10. 'apanTHH U3rOTOBHUTEJIA

IIpeanpusiTHEe-U3rOTOBUTENh TapaHTHPYET COOTBETCTBHE NPHUOOpa TEXHHUYECKUM
XapaKTepUCTHKAM IIPH COONIONCHUHM YCIOBHH OJKCIUTyaTallid, XpaHEHUSI W
TPaHCIOPTUPOBAHUs, YCTAHOBJIECHHBIX JKCIUIyaTallMOHHOM [OKyMEHTalUued Ha

puodop.

TapaHTHitHBIN CPOK IKCIUTyaTallu IpHUOOpa yCcTaHAaBIMBAaeTCs 12 MecsmeB co JHA
NpoJaKH, HO He Ooyee 15 MecslieB ¢ MOMEHTa M3TOTOBJICHUS Ha IPEANPUSTHH-
U3TOTOBHUTEIIE.

JlelicTBre rapaHTHIHHBIX 0053aTENBCTB MPEKPaIlaeTCs:

0 UCTEUCHUHU FAPaHTHIHHOTO CPOKa

B Clly4ae yTparsl (yTepH) macrnopra

NpH  HECOOIIOMCHHN TOTpeOHTEeIeM YCIOBMA M TPaBWI XpaHEHWS,
TPAHCIIOPTHPOBAHMA, MOHTa)ka W OKCIUTyaTallid, YCTAHOBICHHBIX B
PYKOBOJICTBAX TI0 SKCIUTYaTAIlHd ¥ MOHTaXYy MpUOOpa

TIPH CaMOBOJILHOM pa30opKe U PEMOHTE KOMIUIEKTYIOIINX MTPpUOopa

TIPY BHECEHHWH B KOHCTPYKIIMIO MIJIM KOMILJIEKTAITHIO TPUOOpa H3MEHECHHIA,
HE COTJIACOBAHHBIX C MPEANIPHATHEM-U3TOTOBUTEIEM

NIPU TOBPEXICHUSAX B pe3yjbTaTe aBapuyl JIMOO HMHBIX MEXaHHYECKUX
HOBpe)KI[eHPIﬁ, Mpoun30meAmnx HEC B pe3ybTaTe TCEXHUYCCKUX
HEHCIPaBHOCTEH MpUdopa

npu 3amene [lorpeOuTeneM cTaHIapTHBIX KOMIUIEKTYIOIIUX Mpubopa Ha
Ipyrue, HE IIpeayCMOTPEHHBIE HOPMAaTUBHO-TEXHUYECKOU
JNOKYMEHTAIlMel  WIM  OIMCaHWeM  Tpubopa,  MPeloCTaBICHHBIX
TpeIPHUATHEM-U3TOTOBHTEIEM
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