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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 obecriedeHHI0 Bepcun 1.6.4.
MoHTa:k M BBOJ B J3KCIUIyaTallMI0 pa3pemiaercsi NPOU3BOAUTL TOJBLKO
KBaJU(HUIUHPOBAHHBIM clienHaIncTam!

[Ipubop ynpasnenus, KOHTposisi M 3amurThl HacocoB SK-712/w obecneunBaer
IUTaBHOE OecCTyleHYaToe peryJMpoBaHHe YacTOThl BPALIEHUs] KaXIOro Hacoca C
roMonipio mpeobpaszosareneit yactorsl (ITY) m mpenHasHaueH il ynpaBJieHUS
MHOTOHACOCHBIMH YCTaHOBKAMH B CJIEAYIOLINX CUCTEMaX:

® CHCTEMBI IUPKYJISIHHN;

® CHCTEMBI ITOBBIIICHHUS 1aBICHHS

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

N - KOJ-BO HACOCOB: oT 2 10 6 HacOCOB
P — MOLIHOCTB (TOK) Hacoca: ot 0,37 kBt
z1..zN — 1010 THUTeIbHbIe ONIUU Hanpumep: M400, SM u npyrue

Cpenusisi HapaboTka mpubopa Ha oTka3z - He menee 40000 u. Cpemgnuii Cpok
CITy>KOBI TIPUOOPA - HE MEHEe 5 JIeT.

[Ipubop He CcOIEPKUT B CBOCH KOHCTPYKIMH MAaTEPHAJIOB OMACHBIX JUIS
OKPYIKAaIOIIeH CpeIbl U 3M0POBhS YCIOBEKA M HE TPeOyeT CHEHHUATBHBIX MEp IpH
yTUIN3AINH.

OcHoBHbIEe GyHKIIUM TpUdoOpa:

® AaBTOMATHYECKHH U PyYHOU pEXUM PabOTHI HACOCOB

® TIPOTpPaMMHO 3aJjaBaeMbIe TapaMeTphl HACOCOB, NABJICHUS (IIepernana) u

JIPYTuX [apaMeTpOB CUCTEMbI

0TOOpaKEHUE TEXHOJOTHIECKUX MTaPaMETPOB BO BPEMS pabOTHI CHCTEMBI
CHUTHAJIM3AIHAS HEUCITPABHOCTH C OTOOpaKEHHUEM KOIa

MOJIKJTFOYCHUE PE3EPBHBIX HACOCOB IIPH BBIXOJIE U3 CTPOS PAdOTAIOIINX
MUKIMYECKOE TIEPEKITFOUEHIE HACOCOB JJIsl 00ECIIeUeHUs] PABHOMEPHOTO U3HOCA
MOJIKITFOYEHUE K pab0Te MUKOBBIX HACOCOB MO BHEITHUM CUTHAJIAM

3aliTa JBUTATENICH OT meperpesa ¢ ucnoyib3oBanueM koHTakTa PTC/WSK
BO3MOXXHOCTb pa6OTBI C AQHAJIOTOBBIMH JAaTYHUKAMU 4-20MA

MUCTAaHIIMOHHOE OTKIIIOUCHUE

BEIXOJIBI HA BHEITHEE YCTPOMCTBO CUTHAIM3ALNH WIIH cOOpa HHPOPMALIUU

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 C€OOJIIOaTH 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 BHumaHwue!
(bYHKIMIA, YKa3bIBaEeT 3HAK:

2.2 Kpanudukauus o6c1y:KUBaiouiero nepcoHana

Jnsi  MOHTaXHBIX pabOT MEepcoHan JOJKEH MMETh COOTBETCTBYIOIIYIO
KBaJIM(HUKALIUIO.

DJIeKTPUYECKOe TIOAKIIOUEHUE Ppa3peliacTcsi IPOU3BOJUTH 3JIEKTPOMOHTEDY,
UMEIOIIEMY  JOIYCK  COOTBETCTBYIOLIEIO  MECTHOIO  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. O0BLeM NOCTABKH

- mpubop ympaBieHHs, KOHTPOJIA U 3aIIUTH HacocoB SK-712 - 1 .
- TepecTaBJIAIOIIAscs JOKabHAs aHe b yrpasieHus [14 - 1 mr.
- pyuka pyOmiIbHHKa - 1 mr.
- IepexOJHHK PYYKU pyOHIIbHUKA - 1 mr.
- KIII0Y OT JIBepH mpubdopa - 1.
- KOMIUIEKT FepMOBBO/IOB (IIPY HAINYNH) - 1 .
- macmopr - 1 mr.

5. Onucanue npudopa

5.1 Buytpennuii Bua npudopa (puc. 1)

BHyTpu mnpubopa pacroyioxKeHbl CIleIyIOUIHe 3JIeMEHThl M KJIEMMHbBIE KOJIOJKH
(pacrionoxeHne U KOJIMYECTBO HJIEMEHTOB 3aBUCHT OT KOHKPETHOTO HMCIOJHEHHMS
npudopa 1 KOJINYECTBa KaHAJIOB):

1. O6muit korTpoep cuctemsl (KC) - OU1 — pacrosioskeH Ha IBepH.
2. OcHoBHoI1 ceTeBoit pyOumbpHuK — 0Q1.

3. Asromarsl (penoxpaHuTesn) Hacocos - nQ1,
IZie N — HOMEep COOTBETCTBYIOLIETO Hacoca oT 1 110 6.

4. TIpeoGpazosarens yactotsl (ITH) — nU1, rae n — HOMep COOTBETCTBYIOILETO
Hacoca oT 1 1o 6.
B KOMIUIEKT BXOIMT OJHA JIOKAJIbHas MaHedb MpeoOpa3oBarelisi 4acTOTHI
(ITY), koTopyto MOXKHO TiepecTaBiATh Mexny 1Y, He BbIKITOUast mpubop.

5. Aptromar BeHTWIITOPOB (0Q2) — IMpH HATHYIUH.

-9.-

X0- KnemmHass Kkoioaka Jjisl  MOJCOEAMHEHHs] BHEIIHHX JATYUKOB U
CUTHAJIM3ALIUH.

Xn- KiemMmHast konoaka Jjisl MOACOCIUWHEHHS Hacoca n, TAe n — HOMEp
COOTBETCTBYIOIIET0 Hacoca oT 1 10 6.

5.2 BHeminuii Bua npudopa (puc. 2)

Ha nmmeBoit manenn nmpubopa pacroNoXeHbl CIeIyIOIHe OPTaHbl YIPABICHUS H
HWHAWKATOPHL:

1. Py4ka 0CHOBHOIO CeTeBOro pyOMJILHUKA.
Ocy1ecTBIsIeT py4HOE BKJIIOUEHHE M BBIKIIIOUEHHE Bcero npuoopa. Ecin
o0mmii ceTeBoil PYOMIBPHHK OTCYTCTBYeT, TO Ha JHIEBOH IaHEeIn
HaxoJiATCA  PYYKH  BKJIIOYCHHUS/BBIKIIOYEHHS ~ aBTOMAaroB  WIH
BBIKJTIOUATENIEH KaXKI0ro Hacoca OTAEIBHO.

2. Knasuatypa.
OcymiecTBIsieT MPOrpaMMHPOBaHUE NPHOOpa, MEPEeKITIOYeHHE U BHIOOP
3HAYCHUH napaMeTpoB CUCTEMBI.
<+>wpm <-> - HM3MEHEHHE IapaMeTpa U €ro 3HaYEHHs.,

/ -<Enter> - BBIOOp IapaMeTpa WM BBOJ HOBOTO 3HAUCHUS,

X - <Esc> - OTMEHAa HOBOIO 3HAuU€HHWs MapamMeTpa M BO3BpaT K
paHee YCTAaHOBICHHOMY 3HAQUEHUI0 HJIU BO3BpaT K
BEIOOpY TTapameTpa;

<Esc>+<Enter> - BX01/BBIXO] B pEXKUM IPOTPAMMHUPOBAHHS.

3. Iln¢posoii uHIUKATOP.
OrobpakaeT HHGOPMAITHIO O TTAPAMETPAX CHCTEMBI.

4. Knapuia ¥ CBeTOAMOA PYYHOI0 PEKHUMA padoThl CHCTEMbI -@
Iepexmogaer mpubOp MEXIy aBTOMAaTHYECKUM M PYYHBIM PEXHMOM
paborel  cucrembl. IlpM BKIIOYEHWH pPYy4YHOrO peXKHMMa MHraer
COOTBETCTBYIOLIMI CBETOAMOA. B 3TOM pexume Bce mpeoOpasoBarenu
94acTOThl PabOTAIOT HAa OJHON YacToTe, OTOOpakaeMod Ha MU(POBOM
nHAMKarope, Hanpumep - F.40.

5. Cseroauoabl 0000IIEHHOI0 COCTOSIHUS CHCTEMBI:

rz_\’a- CBETOJIHOA TOTOBHOCTH CHCTEMBI K pabOTe B aBTOMAaTHYECKOM
pexxume (SBM)
CBeTuTCsT - eciM XOTs Obl OJMH W3 HACOCOB TOTOB K paboTe B
ABTOMAaTHUECKOM pEXUME W paboTa CHCTEMbI He OJIOKHpYeTcs
BHEIIHUM currajioM. [Ipu sTom Bkmouaercs peiae SBM.

/\ - cBeTommon 0606IIEHHOM aBapun cucTeMbl (SSM)
Cetutcs - ecnd OOHapyXeHa XOTA OBl OJHAa HEUCIPABHOCTH B
cucreMe, Ha HUGPOBOM HHAMKATOpE OTOOpaxkaercs ee kon. [lpu
9TOM BKJIIO4aeTcs pene SSM.
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6. OOnacTu ynpasJjieHHsl HacocaMH (II0 KOJIHYeCTBY HACOCOB - OT 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.

rga - ceeroano] 'oToBHOCTH Hacoca

CBeTHTCs - eciy HacOoC HaXOAWUTCS B aBTOMAaTHYECKOM PEXHME I10]T
yIpaBJIeHuEeM OOIIEro KOHTPOJIIEpa CUCTEMBI.

Muraer — eci Hacoc BKJIIOYEH B PyYHOM pEKUMeE

ceetoauox Padora

CBeTuTcs - €c HacOC BKIJIFOYCH.

MuraeT - ecim HacoC HAaXOAWTCS TOJ yIpaBICHHEM Ipeodpa3oBa-
tens gactothl (ITY) — mst cuctem ¢ IT4.

CBETOMOA ABapusi

Ceetutcs - ecnm OOHapyXeHa XOTsA OBl OJHAa HEWCIPABHOCTH
COOTBETCTBYIOIIEr0 Hacoca.

ceeroauon Iluranmne

CBeTHTCS - €CII aBTOMAT HAcoca BKJIIOYEH U MMEETCS CBSI3b MEXIY
ITY 1 001MM KOHTPOJUIEPOM CHCTEMBI.

Muraer — eciu npeoOpazoBarens yactoThl ([IY) He Haxomurcs B
aBTomMaTuueckoM pexume. s Bo3Bpara IIY B aBromMaTHueckuid
peXuM  HeoOXOAMMO BHYTpH Tpubopa ycTaHoBuUTh Ha [I4
JOKANbHYI0 TIaHeTh VYIPABICHWS M HaXaTh Ha HEH KIaBHIIY
«ABToMar-BKILY («Auto-Ony)

®

>

G

5.3 IlpuHIMnbI padoThbl CHCTEMBI

Jlnsi aBTOMAaTHYECKOTO PETYJIMPOBAHMS CHUCTEMBI IIEpe]] BBOJOM B SKCILIyaTalHIO
npubopa ympaBieHUss HEOOXOAMMO B 3aBHCHMOCTH OT HA3HAUCHUSI CHUCTEMBI
ycranosuth wMuHUManeHOe (PF1) u wakcumansHoe (PF2) kommgectBo
OTHOBPEMEHHO Pa0OTAIOMKX HACOCOB. A TaK)K€ YCTaHOBHUTH TpeOyemoe IaBlicHHE
B CHCTEMax IOBBIIICHUS JaBIICHUS WIH TpeOyeMBIi Iiepenasl JaBICHHN B CUCTEMaX
nupkyssimud (PPn.).

Bo Bpems paboThl B COOTBETCTBHM C YCTAaHOBJICHHBIMH IapaMeTpaMu H
MMOKa3aHMSIMH BHEIIHUX [aTYNKOB MPOMCXOJUT aBTOMATHYECKOE PErylIHpOBaHHE
KOJIMYECTBA OJHOBPEMEHHO paloTarolux HacocoB B uHTepBasie Mexay PF1 m
PF2. Ilpu 3TOoM npubOp OCyLIECTBIISET IUIABHOE OECCTyNeHYaToe peryimpoBaHue
YacTOTHI BPaLIEHHs KAKIO0T0 Hacoca OT MUHUMaIIbHOM dacToThl BpameHus (PC4.)
1o makcumainbsHOH (PC6.)
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Jst cucteM LUPKYISALMNA MHHEMAJIbHOE KOJIMYECTBO OJHOBPEMEHHO PabOTarOLIMX
HAaCOCOB JIOJDKHO OBITh PAaBHO 1, JUIs CHCTEM IOBBIMIECHNUS JaBJIeHHS MHHUMAJILHOE
KOJINYECTBO OJHOBPEMECHHO PabOTAIOIIMX HACOCOB JIOJKHO OBITh paBHO O mw 1.
MakcumainbHoe KOJINYECTBO OJJTHOBPEMEHHO paboraronmx HacocoB
YCTaHABJIMBAETCS KaK pa3HULIA MeXIy  OOIIMM KOJWYECTBOM HAcOCOB |
KOJINYECTBOM PE3EPBHBIX HACOCOB.

Hacoc wumeer craryc oOocmynusbii, ecnu mnpeoOpaszoBarens 4wactoTbl (IT4)
COOTBETCTBYIOIIEr0 Hacoca MOJKIIOYEH K MHUTAIOIIEH CeTH (CBETHTCSI CBETOIMOJ
IMuTanue), HacOC HAXOIUTCS B aBTOMAaTHYECKOM pPEXHMe (CBETHTCS CBETOAUON
T'oToBHOCTH) W HEUCIIPABHOCTh Hacoca HEe OOHapy)keHa (HE CBETHTCS CBETOIHOJ
ABapus).

Ilpn BxoroyeHuH NPUOOP BKIIOYACTCS B ABTOMATHYECKOM pPEXHME pPabOTHI
cucTeMbl. [IpoHCXOIUT MyCK NEPBOro JOCTYIHOTO HAcOca M BKIIOYAeTCs MpoLece
PeryIupoBaHUs 4YacTOTHl BpAaIlGHWs] 3TOr0 Hacoca OT MHUHHMAJIBHOM 10
MaKCHUMaJIbHOM 4acToThl. B CJIyda€ HEXBATKU IMPOU3BOAUTCIIBHOCTU BKIFOYCHHBIX
HACOCOB B CHCTEME 3allyCKaeTCsl CJISAYIOUIMH JOCTYNHBIH HAacoc B TOPSAKE
YBEJIMYCHUS] HOMEpa - «IpsSMOe» KOJBIO, KOTOPBIH BKJIFOYAETCS B IPOLIECC
peryaupoBanusi. [Ipn yMeHbIIEHHN HAarpy3KH B CHCTEME IPOLIECC PETYIMPOBAHUS
1 OTKJIFOYEHUsI HACOCOB ITPOMCXOIUT B OOPATHOM ITOPSI/IKE.

Jis  obecneueHWss pPaBHOMEPHOTO W3HOCA OCYIIECTBIISICTCS HUKJINYECKoe
NepeK/JIIYeHre HACOCOB, [IPY 9TOM IIPUMEHSETCS AJITOPUTM KOJIbLIEBOU pOTALMH,
B KOTOpOH YYacTBYIOT BCE€ JOCTyIHble Hacochl. Eciu B TeueHue BpeMEHHU
3ajaHHOrO mapamerpom PtS. He mpoucxomuT cMeHa paboTaromero Hacoca, TO
IIPOUCXOIUT IIPUHYIUTENBHOE LIUKINYECKOE IIEPEKIIOYECHHE.

5.4 Ynpasienue npuéopom

IIpu BrJIOYeHnu npudopa Ha 1udpoBoM wuHAMKATOpe (puc.2, T103.3)
oToOpakaeTcsi B TeUEHHE 2 CEK. BEPCHsI BHYTPEHHET0 MPOrpaMMHOro o0ecrieueHH st
(marmpumep — 1.6.4). Ilocne 3TOrO OCYIIECTBIAETCS CaMOAMArHOCTHKA MPUOOpa, BO
BpeMsi KOTOPOM Ha MHAMKaTope oToOpaxaercs oOpaTHbIid oTcyer ot 9 1o 1. 3atem
Ha MH/UKATOpe 0ToOpaxkaeTcs 3HaUCHNE N3MEPSeMOTo AaBjIeHus (Tlepenasa).

B cayyae oOHapy:keHMsI HEMCIPAaBHOCTH Hacoca 3aropaercs CBETOIHOJ
0000menHoi aBapuu cucTeMbl (puc.2, T103.5) W CBeTOaMON ABapus
COOTBETCTBYIOIIETO HACOCA B 00JIACTH YIIpaBJICHUs HacocaMmu (puc.2, 1mo3.6).

[Ipu oOHapy>KeHNH HEMCIPABHOCTHU 110 MOKAa3aHUSIM BHELIHUX AATYUKOB CHCTEMBI
3aropaeTcs TOJIBKO CBETOAUO]T 0000IIEHHOMN aBapru CUCTEMBI (pHUC.2, 1103.5).

[Ipy »sToM HAa TUPPOBOM UHIMKATOPE HAYMHACT OTOOPaXaThCs  KOJ
HEUCNpaBHOCTH. [IpW BO3HUKHOBEHHHM HECKOJNBKHAX HEUCIPABHOCTCH OHH
0TOOpakaroTCs MUKINYeCKH. [T YCKOPEHHO! MPOKPYTKU KOJOB HEUCIIPABHOCTEH
MO’KHO MCIOJb30BaTh KJIABUIIN <+> WK <->.

Jis  mepexoma MeXAy peXHMaMH OTOOpaXXCHHs KOJa HEHUCIPABHOCTH H
0TOOpaykeHHsI M3MEPSAEMOTo MapaMeTpa HeoOX0IUMO HaxkaTh kiaBuiry <Esc> Ha
KknaBuarype (puc.2, no3.2). B cnyyae Haamausi HEMCIIPaBHOCTH, eciii B TeueHue 10
CeK. HE HCHOJB3YeTCs KIaBHATypa, MPOMCXOOUT aBTOMATHYECKHHA BO3BpaT B
PEXUM OTOOPAXKCHHUS KOJIa HEUCIIPABHOCTH.
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ABTOMATHYECKHI WJIM PY4YHOH pexKHM PpadoThl CHCTEMbl BbIOMpAeTCs HpPHU
MIOMOIIY  KJIABUIIN . B aBTOMarmueckoM peEXHUME COOTBETCTBYIOIIMI
CBETOJIMO/] HE TOPUT, B PYYHOM PEKUME - MHUTAET.

[Ipu 3TOM pexuM paboThl KaXkI0r0 OTJEIBHOTO HAcOCa BHIOUPAETCS MPU TTOMOIIH
ka1 <Hacoc> - <n>, rge <m> - HOMEp Hacoca, pPAaclOJOXCHHBIA B
COOTBETCTBYIOIIEH 001acTH ynpasneHus (puc.2, 1o3.6).

Pexxumbl paﬁOTbl Hacoca 1pv aBTOMaTUHY€CKOM pEKUME paﬁOTbl CHCTEMBbI:

ABTOMATHYECKHI pe:XKHM PpadoThbl Hacoca - BKIIOYAETCS B ABTOMATHYECKOM
peXrMe paboThl CUCTEMBI OTHOKpAaTHBIM HaxkaTueM Kiauin <Hacoc>. I[Ipu aTom
CBETHUTCS CBETOAMO] I'0TOBHOCTB - HACOC HAXOAUTCS B ABTOMAaTHUECKOM PEXHMeE
T10]] yIIpaBJIeHNEM OOILET0 KOHTPOJLIEPa CUCTEMBI.

Pe:xuM 0JIOKMPOBKH HAcOCA - BKIIIOYAETCA B aBTOMAaTHYECKOM PEXHUME PabOTHI
CHCTEMBI OJHOKpaTHBIM HaxkatneM kiaBumu <Hacoc>. Ilpu sTom cBetoamon
I'oToBHOCTH He CBeTHTCS - HAacoc 3a0JIOKUPOBaH M HE Yy4YacTBYeT B
ABTOMATHUYECKOI pabOTe CHCTEMBI.

PexxuMbl paGoThl Hacoca MPU PYYHOM pekiMe paGoThl CHCTEMBI:

PyuHoii peskuM paGoThl Hacoca ¢ 3alUTAMH - BKJIIOYAETCA B PYYHOM PEXHUME
paboThI cCUCTEMBI OJHOKPAaTHBIM HaxaTneM kiasuiin <Hacoc>. IIpu 3ToM muraer
ceetoauon I'oToBHOCTB 1 cBeTUTCS cBeTouo Padora.

B stom pexxume Bce mpeoOpa3oBaTeNM 4acTOTHl pabOTalOT Ha OJHOM 4YacToTe,
oToOpaxaeMoi Ha U(PPOBOM MHANKaTOpe, Hanpumep - F.40. [Tpn nepexmodenun
MEXy aBTOMAaTHYECKHM M PYyYHBIM PEXHMOM pabOTarolie HaCOChl MPOAOIDKAIOT
paborarp Ha gacrore PCS. IIpu momonm xiaBum <+> Wi <-> MOXHO M3MEHSTh
4acTOTy B Ipenenax 3amaHHbIX napamerpamu PC4. — PC6. Eciu npu pabote B
PYYHOM pEXHMME MPOUCXOJUT OTKIFOUCHHE MUTAHUS, TO IIPHU €ro BO30OHOBICHUN
pruOOp 3aITycKaeTcs B aBTOMaTHIECKOM PEXUME.

B ciydae BeIxoJa U3 CTPOS JMIEBOW TaHENIH YIpaBiIeHHs IPUOOPOM W/Hin 00IIero
koHTpoyutepa cuctemsl (KC) mma BKIOueHWs aBapMiHOIO PYYHOIO PpeKHMAa
HACcOCa MOXHO BOCIIOJNB30BaThCS JIOKAJIbHON MaHENbI0 YIpPaBICHUS, KOTOpas
yCTaHABJIMBAETCSl HA COOTBETCTBYIOIIMI mnpeobpaszoBarens yactoThl (ITH) BHYTpH
npudopa M TO3BOJISIET OCYLIECTBISATH JiOKanbHOe ympaieHue I1Y. Ilocine
YCTaHOBKH JIOKaJIbHOM naHesnu ynpasieHus: Ha [IY HeoOXoauMo HaxaTh Ha Hel
knaBuity «Pyunoii-Bxir» («Hand-On») u mpu momMomy moTeHIHOMeTpa/KIIaBHII
BPYYHYI0 YCTaHOBUTb YAacTOTy BpalleHUs COOTBETCTByIoHero Hacoca. Ilpu
HEoOX0AMMOCTH 0€3 OTKIIIOYEHUsI Hacoca JIOKAIBbHYIO TTaHEIb yNPABICHUS MOXHO
nepectaBuTh Ha cnepyromuil [IY u ocylmecTBUTh aBapuiHBIA PYYHOH ITyCK
CJIE/TYIOIIETO HACOCa.
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YupasiieHHe napaMeTpaMH  CHCTEMbI  OCYIIECTBIISIETCS TNPH  IIOMOILIU
KJIAaBHATYPhI Ha JINIIEBON MTaHenu npudopa (puc.2, 1mo3.2):

<+> pim <-> - U3MCHEHME IMapaMeTpa U €ro 3HaYCHHUS.
\/ - <Enter> - BbIOOp mapamerpa Wi BBOJ HOBOTO 3HAUEHHSI;
X - <Esc> - OTMCHAa HOBOI'0 3HAYCHHA MNapaMeTpa M BO3BpaT K paHee

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

Jns mepexona B pexXuM IPOrpaMMHUPOBAHUSI HEOOXOJMMO OJHOBPEMEHHO Ha)aTh
xiapuy <Esc> + <Enter>. B pexxume nporpaMMUpOBaHUsI MOKHO OCYIIECTBIISATh
YCTaHOBKY INPOTPaMMUPYEMBIX TTapaMeTpoB (HACTpPOHKa MpHOOpa) WIH IMPOCMOTP
WH(POPMAIMOHHBIX TTApaMeTPOB (COCTOSHIE BX0J0B Iprbopa). [Iporpammupyemeie
1 MH(pOpPMALMOHHBIE MAPaMETPhI C YKa3aHHEM MX BO3MOXKHOTO MHHHMAJIBHOTO U
MaKCHUMAJIbHOTO 3HAUYEHUS U €IMHUL] U3MEPEHUS YKa3aHbl B I1.7.

[Ipu nomomm KiaBuim <+> Ui <-> HEOOXOIUMO BBIOPATH HPOrPAMMHUPYEMbIi
Wi uH(OpMalMOHHbBIA apaMeTp U Haxarh kiaBunry <Enter>. Ha wnaukartope
Oyzner oToOpakaThCs YCTaHOBJIEHHOE 3HAYCHUE MPOTrPaMMHPYEMOro Iapamerpa
(IOCTOSIHHOE ~ CBEUEHHE) WM OIpelesisieMoe 3HaueHHe HH(OPMAIOHHOTO
napamMeTpa.

Jdns  wn3MeHeHHWs 3HAa4YeHUS NPOTrPaMMHPYEMOro Iapamerpa HeoO0XOIUMO
BOCIIONIB30BaThCsl KIaBHIIAMU <+> uiu <->. HoBoe 3HaueHHe NporpaMMHUpyeMOro
rapamerpa OTOOpa’kaeTcsi Ha HWHIUKATOpe ¢ MUTaHueM. [l ero ycTaHOBKH
HeoOxoanMo Haxath kiaBumry <Enter>. [l Bo3Bparta K IpeabIayIeii ycTaHOBKE
HE00X0AMMO HakaTh KiaBuiry <Esc>.

Jlns Bo3BpaTa K HpenbloyIleMy MEHIO BbIOOpa HapaMeTpoB HEOOXOAMMO HaXaTh
knapuiry <Esc>. [l BbIXOoJa M3 peXuMa MPOrpaMMHUPOBAHUS HEOOXOIMMO
OJIHOBpEMEHHO HaxaTh KinaBulin <Esc> + <Enter>.
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5.5 Jlucnerdyepu3anusi HACOCHBIX CTAHUMH MOJ YNpPaBJICHHEM
npudopos SK-712

[Ipy moMoOmM [OMOJHUTETHHOTO O000pyHOBaHHA (HE BXOAWT B KOMIUIEKT
CTaHJAPTHOM IIOCTAaBKM) CYIIECTBYET BO3MOXKHOCTH OCYIIECTBIIATH YIAJICHHYIO
JUCTIETYCPH3AIII0 HACOCHBIX CTAHIIUI MO yrpaBicHueM npudopos SK-712.

Ilnata RS-485 (aptukyn - 2785193) mnpeanasHaueHa  UIsl OCYILECTBJICHUS
mucnerdepusanun npuodopa SK-712 yepes untepdetic RS485 (mporokon Modbus
RTU). Kak mpaBwiio, UCHONB3yeTCS S YIPaBICHUS OOBCKTAMH B IpeJeiiax
3JIaHUS ¢ MaKCUMaIbHOH JiunHOM muHuu 1000M.

Inata RS-485/USB (aptuxyn - 2895107) mpemHa3zHaueHa Ul OCYIIECTBIICHHS
mucrieraepm3anuy npudopa SK-712 gepes uaTepdeiic RS485 (mporoxon Modbus
RTU) u noxgxirouenust komnbioTepa uepes mopt USB. Kak npaswuiio, ucmoneiyercs

JUISL YIpaBIICHNUST OOBEKTaMH B IpeseNax 34aHusl ¢ MAaKCUMAaIbHON JUIMHOM JIMHUH
1000Mm.

Inata TCP/IP (aptuxkyn - 2785194) mnpenmna3sHaueHa Jisi OCYINECTBIICHHS
nucnerdepusanuu npuodopa SK-712 mo cern Ethernet (mpotoxon Modbus TCP,
HTTP/WEB). Kak npaBnio, ucnoss3yercst Ui ynpaBieHUs OObEKTaMH B 30HE
pacrionoxxeHus JokanbHOM cetn Ethernet w/mnm npu momomuy rio0anbHOM ceTh
Wntepuer. Bcerpoennsiiit WEB-mHTepdeiic MO3BONSET yNpaBIsATE HACOCHOU
CTaHIIMEHl HampsMylo, MCIOJIB3Yys JII000H cMapT(OH, IUIAHIIET WM KOMIBIOTEP
yepes Huteprer-Opaysep (Internet Explorer, Google Chrome, Mozilla Firefox,
Opera, i10S, Android, Safari).

GSM/SMS wundopmatop (BCTpOeHHBIH — omuus /SM) mnpemHasHaueH IS
nucnerdepusanuu npubdopa SK-712 ¢ nomoinsto SMS-coobiennii. Kak npasmuio,
UCIIONB3YeTCsl Uil OOBEKTOB Ha MECTHOCTH, pabOoTaloIUMX B aBTOMATHYECKOM
pexume (nanpumep, KHC).

ABTOMaTH3MpOBaHHOe padoudee mecto SK-712 (mporpammuoe obecricucHHE -
freeware) mMO3BOJNIET OCYIIECTBIATH IPH MOMOIIM KOMIBIOTEpA KOHTPOJIb
COCTOSIHUSL W YIPAaBJICHNWE HACOCHBIMH CTAHIMSAMH TIOJ YIIPaBICHHEM MPHUOOPOB
SK-712, ncrionb3ys BBHIIIEONHCAHHBIE HHTEP(HEHCHI.

Bonee moapoOHOE omucaHue MO JUCHETYSPU3ALUM HACOCHBIX CTAHIUH MO
ynpasieHueM mpudopos SK-712 paconoxxeHo Ha caiite www.wilo-sk.ru

-15 -

6. YcTaHoBKa / MOHTAK
6.1 MounTax npudopa

[Tpn HACTEHHOM MCHOJIHEHHH KOpPIyC Npudopa KpemuTcs K

CTeHE TP IOMOIIH Arobeneid u nrypymnos (4 mT.- B KOMIUIEKT

MOCTaBKH He BXOJT). IIpH HAMOJBHOM HUCIOJHEHHH MPHOOP

BHumaHue ! YCTAHABJIMBACTCS HA JIOMOJHHUTEIbHBIM OKOJIb (B KOMILIEKT
MOCTaBKM MOXET He BXOIuTh). Ilpm MoHTaxke HeoOX0IUMO
NPUHITE Mepbl uisi oOecrieueHHss HEOOXOJUMOW CTereHH
3aIInTHI TproOpa.

[TpuGopsl ¢ BeHTWIIAUMEH W HaJM4YMEeM BXOIHBIX BO3IYIIHBIX
(GUIBTPOB YCTAaHABIMBAIOTCA B MECTaX C HAWMEHBIIMM
BHuMmaHue ! 3arpsa3HEHUEM BO31yXa u JIOCTaTOYHOU
LUPKYJSIIMEH/BEHTHIISIIMEH BO3/lyXa, OOECHeurBaloONIMX Ha
BXOJHBIX  BEHTHW/SIIMOHHBIX  pEIIeTKax  JOIYCTUMYIO
TeMITepaTypy SKCILIyaTaluy nproopa.

[Tpn HEOOXOANMOCTH CMOHTHPOBATH PYUKY PyOMIIBHHKA Ha TEpeJHEH KpBILIKE C
ITOMOIIBI0 COOTBETCTBYIOLIETO HHCTPYMEHTA, YCTAHOBUTH T€PMOBBO/IBI HA HIKHEH
MaHeny NpuOopa M YCTAHOBUTH BXOJHBIC BO3IYIIHBIE (UIIBTPHI C pemieTkaMu (B
ClTydae uX HaJIMIus).

6.2 DiiekTpHUYecKOe MOJAKJIIOYEHUE

3J'I€KTpI/I‘{€CKO€ NOAKIOYCHUE pa3peliacTcsa IMpOU3BOAUTH
JJICKTPOMOHTEPY, HUMCIOUIEMY JOMYCK COOTBCTCTBYIOLICTO

MECTHOT'O 9HEProcHa0KaroIero TIPEATIPUATHS.
[TopkiaroueHHe  JOJDKHO — OCYLIECTBIATBCS — COTJIACHO
JEUCTBYIOIIUM HpaBUIaM u HOpMaM 1o
3JIEKTPOOE30MIACHOCTH.

Har[psmceHI/Ie n 4gacroTa HI/IT&IOIIICfI QJICKTPOCCTU HOJIKHBL

BHuMaHue ! COOTBECTCTBOBATH TCEXHUYCCKUM XapaKTepuCTUKam

HacTosero npudopa (im.1.2).

MOH_lHOCTI/l u HOMMUHAJIBHBIC TOKHU TOJKIHOYACMBbIX
HaCOCOB/JJ,BPlFaTeJ'Ieﬁ JOJI>KHBI COOTBCTCTBOBATh

BHumaHue ! TEXHUYECKMM XapaKTepPUCTHKaM HACTOSIIEro mnpubdopa,

KOTOpBIE YKa3aHbl Ha HaKJIEeWKe C CEepUHHBIM HOMEPOM
npudopa, pacroyIoXKEeHHON Ha BHyTpEHHEH CTOPOHE JABEPH.

CeueHnue KWl Kabens “TUTarolas 3JIeKTPoceTh — Mpuodop” u

BHuMaHue ! kaberst “npubop - 1BUTATENb Hacoca” JIOJKHBI
- COOTBETCTBOBATh HOMMHHAJIBHBIM TOKaM IIOAKJIIFOYA€MbIX
HACOCOB/IBUTATEIICH.

B cootserctBuu ¢ I[IpaBunamu yctpoiicTBa 3nekTpoyctanoBok (I1YD) B Tabmmme 1
B Ka4eCTBE IMPHUMEpa MPUBEACH NOIMyCTUMBIN UINTENBHBIA TOK U TMOABOISIINX
IIPOBOJIOB C PE3MHOBOM M IOJUBUHWIXJIOPUAHON H30JIALKEH, IPOJIOXKEHHBIX B
oJIHOM TpyOe.
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BbeiOOp cedeHHS TOKOMPOBOMSIIMX KHMJI KaOeas “THTaromas 3JIEKTPOCETh —
npubop” yCTaHABIMBAETCS B COOTBETCTBHH CO 3HAYCHWEM HOMHHAIBFHOTO TOKa
neuratenis  (lyow) YMHOXEHHOE Ha BO3MOXHOE KOJMYECTBO OJHOBPEMECHHO
paboTarolux HaCOCOB.

Ta6mumna 1
Ceuenue TokonpoBoasuieii Tok oqnoro 3-kuabHoro | Tok oqHOro 3-KUJILHOTO
JKAJIBI, MM? MeIHOro, A AJTIOMHHHEBOr0, 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  ATIOMUHHEBBIMH  JKHIIAMH
BuumaHue ! HEOO0X0oAMMO  0053aTEIIFHO  WCIOJIB30BaTh  IEPEXOIHBIC
HAKOHEYHHKU. HenocpeaCcTBeHHBI MOHTaX AFOMHHUEBBIX

IIPOBO/IOB B KJIEMMHHUKH NMPHOOPA HEJOILYCTHM.

[Mpu mnonxmroueHnn kabeneid W TPOBOIOB HEOOXOAUMO

: VICTIONb30BaTh HMHCTPYMEHT COOTBETCTBYIOIIETO THIA U
BHumanme ! pasmepa. MoHTaX TIPOM3BOAMTH AKKypaTHO, HE MOMyCKas

TOBPEKIACHNUA KIEMMHUKOB. ,HJ'IH MHOTOXXUWJIBHBIX IIPOBOI0OB
HCIIOJIB30BaTh HAKOHECYHUKU COOTBETCTBYIOIICTO pasMepa.

Moaknouyenue nurtawueid TpexdasHoii 3aexrpocetu ~380 B, 50 'm k
OCYIIECTBIISIETCS. TIPH IOMOLIM COOTBETCTBYIOIIET0 Ka0easi W KOHTAKTOB
OCHOBHOT'O CETEBOTO PYOWJIbHHMKA WIIM €r0 KJIIEMMHHUKOB ¥ IIMHBI 3a3€MJICHHS
(puc.3) - L1, L2, L3, PE. Ilpu monTtaxke npudopos c omnmmeii /M230 c
nUTaHueM oT onxHogasHoil snekrpocetn ~220B, 50Tw  nHeobxomumo
nonkrounTh ¢azy L k xiemme pyomnsamka L1, a mHeiitpams N k xiemMme
pyounsauKa L3. Kitemma pyounsauka L2 He moakmogaercs.

Ioakaw4yenne HACOCOB OCYIIECTBISACTCS B COOTBETCTBHM CO 3HAYCHUEM
HOMWHAJIHOTO TOKA MOJKII0YaeMOTro JIBUTATENs (YKa3bIBACTCS HA IIWIIbIUKE
nBurarens Hacoca). Jis  3TOro  HEoOXOAMMO  yCTAaHOBUTH  CEUYCHHUE
TOKOIIPOBOJISAIINX KU Kabenst “mpuOop - MBUTATENb Hacoca”, HAIPUMED, 110
Tabnume 1. CooTBEeTCTBYIOMMM KaOelleM HeOOXOIUMO MOIKIIOYUTh KIEMMBI
Tpexda3upix apurareneid HacocoB U-V-W, PE u xieMMmbl TepMmopesmcTopa
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PTC/WSK K COOTBETCTBYIOIIMM KJIEeMMaM KOJIOAKH Xn UL Hacoca n (puc.3).
Jist HacocoB He wMeromux 3amuthl asurarenaeit PTC/WSK meobxomumo
YCTAaHOBUTH MEPEMBIYKY WJIM BKIIOYHUTH METOA 3allIUTHI OT MEPErpeBa 10 TOKY
ETR, ycranoBuB 3Hauenue napamerpa PF6. =0.

I[Mpu noakmroueHHMM Hacoca K MOpUOOPY HEOOXOJMMO HCIIOJIH30BATh
SKpaHHPOBAaHHBIN Ka0elb Hacoca W MPOU3BECTH 3a3EMIICHUE OIUICTKH Kadels
MIPHU TIOMOIIH CIIEIHAFHON 3a3eMIIIONICH CKOOBI PACIIOIOKEHHON CHU3Y Ha
MOHTa)XHOW maHenu npudopa. Kabenb Hacoca TOKeH OBITh 3aKpETieH MEXTy
MOHTQXHOW ITAHENBI0 M 3a3eMIIAIONIEN CKOOOM M B MECTE 3a)KMMa OIUIETKAa
Kkalens MoJpKHA OBITH 3aUMIEHa OT H3OJIALMU. 3a3eMIIEHHWE «KOCHUYKON» HE
JIOITYCKAETCsI.

3a3C€MJICHUEC

/ OILUIETKU Ka0eJs

IloacoenuHeHHe BHEINHUX JATYHKOB U yCTpOﬁCTB CUTHAJIU3aluM:

HpI/I NOJACOCIMHCHHHN BHCIIHUX OAaTYUKOB U YCTpofICTB

BHumaHue ! CUTHAIM3AUU HEOOXOAMMO YYHTHIBATH JJICKTPUYCCKUC
- mapaMeTpel  COOTBETCTBYIOIIMX  BXOZOB/BBIXOIOB  TIO
Tabmuue 2.
Tabmauma 2
HaunmeHnoBanue
Tun curaaaa PacnoJso:kenue
BX0/1a/BbIX0/1a
HCKPETHBIE BXOIbI Knemmuas xomoaka X0 -
Huckp A KonTakr A
EXT, WM MOJICOE/I. BHEILL. JATYUKOB
AHaor. BXoxI 4-20MA, Kiemmuas xomonka X0 -
ANI1 - 4-20mA, Unur. = 24 VDC MOACOE. BHEII. JATYNKOB
SBM. SSM Konrakr pene Kimemmnasg komoaka X0 -
> Umnarp. =250 B, Inarp.=1 A | moacoen. BHEII. 1TaTINKOB
PTC n PTC-tepmucrop wmnum koHTakT | KimeMMHas xonoaka Xn -
WSK (ranpBaHnyecky pasBsizaH) | st HOACOE. Hacoca n

JIyis MoICOeTUHEHUST BHEIIIHETO YCTPONHCTBA CUTHAIHM3AIMKA PAOOTHI CHCTEMBI
ucnonp3ytores kiemMbl NC, CC, NO — SBM xiemmHoi konoaku X0 (puc.3),
MPEJCTABISIONIAE CO00M MEepeKITIOYAIONINA KOHTAKT pene. Pene BKIIOYECHO -
ecyy X0Ts ObI OJIMH W3 HACOCOB TOTOB K pab0TE B aBTOMATHYCCKOM PEKUAME U
paboTa cucTeMbl HE OJOKHMpYeTCS BHEIIHAMHU CHTHAJIAaMH - O0OOLICHHAsS
CUTHAIA3ALUS paOOTHL.
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Jnst mozpcoenyHEHUsT BHEIIHETO YCTPONCTBA CHTHAIM3ALMU HEHUCIIPABHOCTH
cucremsl uctonb3yiorcst kaemMMmbl NC, CC, NO — SSM kjIeMMHOH KOJOIKH
X0 (puc.3), npeacrasiustoniye codoil NMepeKioYalonii KOHTakT peine. Pene
BKJIFOUEHO - €CJIM OOHapy>XeHa XOTs Obl OJJHa HEHCIPABHOCTh B CHCTEME -
000011IeHHas CUTHATIM3aLUs HEMCIIPABHOCTH.

[ToncoenuHenne BHEMIHUX NAaTYMKOB K KiIeMMaM aHaiorosoro Bxoma AN1, u
nuckpetHeiM  BxomoB  EXT, WM  knemmuoir komomkm X0  (puc.3)
OCYIIECTBIISIETCSI B 3aBHCHMOCTH OT HCIIONB3YEMBIX BHEIIHHX JaTYHUKOB B
coorBeTcTBUM ¢ Tabmuuedd 3. B Tabmume ykazaHa TakKe 3aBUCHMOCTD
0TOOpaXkeHHsI KOJIa HEUCIPABHOCTH TPU CPabAThIBAHUK COOTBETCTBYFOIIETO
BHEIIIHET0 JIaTYMKa U THN KOHTakTa natyuka - NC (Normal Closed — HopmanbHo
samkuyThil) WA NO (Normal Opened — HOpMaIbHO Pa3oOMKHYThIIA).
B cnyvae. ecnu BHENIHHUH JaTYMK HE MCIOJB3YETCs, & THII KOHTAKTa JATYHKa
o6o3HaueH — NC,, o HeoOxogumo xieMMbl EXT, WM  cOOTBETCTBYIOIIETO
BXOJIa COCTUHHUTH TIEPEMBIYKOH .

Tabmuma 3

Bxon IToaxnaroyaeMplii JaTYHK WM CHTHAJ Tun Kon

AN1 | AHaJOrOBBII TaTYNK JaBJICHUS (TIepenana) - -

JuCKpeTHBIN CUTHAMI - B 3aBUCUMOCTH OT YCTaHOBKHU
mapametpa PF9. Bo3aMoXkeH crenyromuii BEIOOD
JIOTHKH pabOoTHI:

PF9.=0- nricTaHIIMOHHOE OTKIIFOUEHNE NC E.00

PF9.=1- npu pazomxaytom EXT npoucxoaut - -
peryaupoBaHHe IO OCHOBHOM yCcTaBKe
HOMUHaJIbHOTO naBieHus PPn.

- npu 3aMkHyToM EXT npoucxonur
PEryJIMpOBaHUE MO AOMOJIHUTENBHON
yCTaBKE€ HOMHHAJIBHOTO JaBieHus: PPu.

EXT | PF9.=2- npu pazomknyrom EXT npouncxomur - -
peryIupoBaHHe TI0 OCHOBHOM yCTaBKe
HOMHUHAJILHOTO AaBieHus PPn.

- npu 3aMkHyToM EXT npoucxonut nepexon
B PEKUM MaKCHMAaJIbHOW POU3BOIUTENb-
HOCTH CHCTEMBI — IIOCIIEJOBATEIEHO
BKJTIOYAETCSI MAKCUMAIBHOE KOJIHYECTBO
HacocoB (PF2.) Ha MakcuMasIbHO# YacToTe
(PCé6.). ITpu sTom pabota HacocoB
OCYIIECTBIISIETCS] HE3aBUCHUMO OT
MOKa3aHWi aHanoroBoro Aaruyuka AN u
JIUCKpeTHoro Bxona WM

WM | JIMCKpETHBIM CUTHAJI 3aIlIUTHI OT CYyXOro X0Ja NC E.02
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7. BBoa B JKCILUIyaTAUMI0 W NPOrpaMMHUPOBAaHHUE
CHCTEMBI

[epen BBOJOM B 3KCILTyaTaIMIO0 CUCTEMbBI HEOOXOAUMO:

- TPOBEPHUTH MPABMIILHOCTH JJIEKTPHUECKOTO IMOJCOCIMHEHHUS KOMIIOHEHTOB
CHCTEMBI, OCOOCHHO  3a3eMJICHHUSI B  COOTBETCTBUM C  MECTHBIMH
MPEANUCAHHUSIMY;

- B 3aBHCHUMOCTH OT HAa3HA4YeHHUS CHUCTEMBI HEOOXOOUMO ONpEACTHTh H
3alporpaMMHPOBAaTh MHHUMAIIHOE KOJIMYECTBO OJHOBPEMEHHO PabOTAFOIIIX
HacocoB (mapamerp PF1.). [ng cucteM UHPKYISIUA MHAHUMAIbHOE
KOJIMYECTBO OJTHOBPEMEHHO pabOoTaONINX HACOCOB JIOJDKHO OBITH paBHO 1, IIst
CHCTEM TIOBBIIICHUS JAaBJICHUS MHUHHMAIbHOE KOJIHMYECTBO OIHOBPEMEHHO
paboTaronMx HaCOCOB A0JDKHO ObITh paBHO 0 win 1;

- B 3aBUCUMOCTU OT Ha3HA4YCHUA CUCTCMbI U KOJIMYCCTBA PE3CPBHBIX HACOCOB
HEOOXOAMMO  ONPEAEIUTh MAKCHUMAJIBHOE  KOJMYECTBO  OJHOBPEMEHHO
pabotaronux HacocoB (mapamerp PF2), ycraHaBmuBaeMoe Kak pa3HHIA
MEXay OOIIMM KOJMYECTBOM HACOCOB M KOJIMUECTBOM PE3EPBHBIX HACOCOB.
ABTOMaTHYECKOE PEryJHpOBaHHE KOJMYECTBA OJHOBPEMEHHO pPabOTAarONIMX
HAcOCOB IIPOMCXOJMUT B MHTEpBalle MEXAy 3HaueHWsMH napamerpoB PF1. u
PF2.;

- TIPOW3BECTH YCTAHOBKY IMPOTPaMMHPYEMBIX MMapaMeTpoB B Kaxmom I[TY mpu
MOMOINM JIOKAJFHOW TaHeNH yIpaBieHus (B KOMIUIEKT BXOAWT 1 1ImT.),
KOTOPYIO MOXHO TepecTaBisTe Mexay I1Y He Beikmodast mpubop. Omnucanue
MIPOrpaMMUPOBAHUSA napametrpoB [IY mpuBeneHO B AOMOIHUTENBHOMU
nokyMeHTauuu Ha [T4:

- 1-24 — HOMUHAJIBHBIN TOK ABHUraTes (A)
- 3-41 — Bpemsi pasrosa (cex.)
- 3-42 — Bpemst 3ameIeHUs (CeK.)

- TIPOM3BECTH YCTAHOBKY BCEX NPOIpPaMMHPYEMBIX MapaMeTpOB CHCTEMBI.
Ocoboe BHMMaHue 00OpaTHTh HA ycTaHOBKY mapamerpa PF6. — BeiOop meTona
3alIUTHI JBUTATENEH OT Ieperpena.

- TIpW BBOJE B AKCIUTyaTaIMIO K&KIOT0 HAacOCa U HACTPOWKE BHEIIHUX NAaTYUKOB
PYKOBOJICTBOBATHCS HHCTPYKIHSAMU, KOTOPBIE K HUM IPHIararoTCs.

7.1 IllporpaMmMupoBaHue NAPaAMeTPOB CUCTEMBI

Jnst Bxoga B PEXMM NPOTrPaMMHUPOBAHUS HEOOXOIMMO OJHOBPEMEHHO HaXaTb
xiapuy <Esc> + <Enter>. B pexume nporpaMMUpOBaHuUsI MOKHO OCYILIECTBIISATH
YCTaHOBKY IPOrPaMMHUPYEMBIX IapaMeTpoB WIM HPOCMOTP HH(GOPMALMOHHBIX
napameTpoB. [Iporpammupyembie mapaMeTpbl HM3MEHSAIOTCA OIEepaTopoM H
UCIIONB3YIOTCS  JJIsl  HAcTpoiiku  cucrembl. HQopMmanmoHHbIE napameTps
N3MCHAIKOTCA CaMOCTOATCIIBHO BO BPEMS pa6OTI)I CUCTEMBI U CITyKaT IJIs1 OLCHKHU
COCTOSIHUSI CHCTEMBI, HAJIaJIKU U IIOUCKA HEUCIIPABHOCTEI.

[IporpammupoBanne mapaMeTpoB mpeoOpasoBareneid yacrorsl (ITY) npm
HEOOXOZAMMOCTH OCYIIECTBIISIETCS! IIPU TTOMOIIM JIOKAJBbHOM MaHeNW YIpaBieHHS,
ycranaBnmuBaemord Ha [IY. Ommcanme uporpammupoBanums [1Y npuBenaeHo B
JOTNIOJIHUTENBHON JOKyMeHTauuu Ha [14.
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B Tabnmme 4 yxka3aHbl MporpaMMHpyeMBbIE MapaMeTpbl CHCTEMBI (C TOYKOW) H
nHpOpMAIMOHHbIE mapamMerpbl (0e3 TOYKM) C YyKa3aHHEeM HMX BO3MOXKHOTO
MUHUMAJIBHOI'O U MAKCUMAJIBHOI'O0 3HAYCHUA U C€AWHHL U3MCPCHMUS. HapaMeprI
yCTaHaBJIMBAEMbIC 110 YMOJIYaHHUIO Ha MPCANPUATHU-U3TOTOBUTEIIC NPUBECIACHLI B
ctonbue «3ror.».

MaxkcumanabHOE KOJTUIECTBO OTHO-

PF2. [1-6] 6
BPEMEHHO PabOTAaIOIINX HACOCOB
PFL. MuHIMaTbHOE KOMUYIECTBO O/THO- [0-1] 0
BPEMEHHO PabOTAaIOIINX HACOCOB
Anpec ycrpoiictBa Modbus
PCY. | (mapamerps! uHTEpdEiica - [ 1-247 ] 1
9600,8,N,2 / 9600,8,N,1)
[0] — ympaBu. 3anpernieHo
brokupoBka ynaieHHOro (ROCTYIHO MoyeHHe
PC7. HUH(POPMALIUH O COCTOSHUH 1
rQpoBoro ynpasieHus crCTeMH)
[1*]— ynpaBi. pa3pemieHo
PC6. | Makc. yactoTa BpalieHus Hacoca [20-50] T'x 50
PCS. Yacrora Hayana mporecca [20-50] Tt 40
peryJIupoBaHUs
PC4. | Munum.uacroTa Bpanienust Hacoca | [20-50] [ 35
PCL WurerpanbHbIid KOAQOUIUESHT [0-1] 0.5
peryastopa 1/TI [cek]
PCO0. | Koadod.mpomoprmonansHocta Kp [0-2] 0,5
Jlnamna3oH ycTaHOBKHU
PP3. | MakcuM. 1aBjIeHHE B CHCTEME 3aBHUCUT OT Juara3oHa 10,0
anasor. naruuka (PF3.)
PPO. | Ilopor BKIIOYEHHS HACOCOB [0-100] % 90%
JlononHurenbHas ycraBka
Jlnamna3oH ycTaHOBKH
HOMHWHAJILHOTO JIaBJICHUS B
PPu. 3aBHUCUT OT Juara3oHa 3,0
CUCTEME ([IOCTYITHA TOJIEKO MPH anartor. naruuka (PF3.)
PF9.=1) A '
JlnarmazoH yCTaHOBKU
OcCHOBHas yCTaBKa HOMHHAJIBEHOTO
PPn. 3aBHUCUT OT Juara3oHa 3,0
JTABJICHUS B CHCTEME
anayior. natanka (PF3.)
Pt Temneparypa BHyTpu nprbopa Oro6paxenue - °C -

Tabnuma 4
Mapam. HanMeHoBaHMe napamerpa Onucanue Hzror.
Pis. Bpewms nukinueckoro [0 - 240] wacos 6
MEePEeKII0UeHUs 0a30BOr0 Hacoca
3aiepiKKa OTKIIOYEHUS MTOCIE -
Pt2. | Hero Hacoca npu OOHAPYKEHUU [0 - 240] cex. 5
«HYJIEBOTO» pacxoja
Pt 3anepikka cpabaThIBaHUS 3alTUTHI [0 - 240] cex. 0
110 CYXOMY X0y
Pto. 3aneprKKa BKIIOUEHHSI IUKOBOTO [0 - 240] cex. 0
HAcoca MocJie BKJI0Y. 0a30BOT0
[0]- mucTanumroHHOE
OTKJIFOYCHHUEC
[1] — BO3MOXKHOCTD
peryJiIupoBaHus 110
Be160p oruku paboTs JIOTIOJIHUTEIBHON YCTaBKe
PF9. | nuckpernoro Bxona EXT JaBIECHUSI 0
(cm. Tabn.3) [2] — BO3MOXHOCTD
nepexojia B pexuM
MaKCUMAJIbHOHN
TMIPOU3BOAUTEIIBHOCTH
CHCTCMBI
[0]- mo Toxy ETR (ananor
TCIJIOBOI'O pene) — Ipu
PF6 Merona 3a1uThl ABUTaTENeH OT OTCYTCTBHH AaTYHKa |
* | meperpea PTC/WSK
[1] —c ucnonp3oBaHKEM
nmatunka PTC/WSK
[150 - 250]
Hampumep:
PF5. | KanmuOposka ananoroBoro gatunka | [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. | Jluana3oH aHaJOroBOro JaT4yMKa [6]-6.0; [7]-10; [8]-16; 8
[9]-20, [10]-25;[11]-40;
[12]-50;[13]-60;[14]-100

221 -
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8. Texnnueckoe 00CTy:KUBAHHE

[Tepen MPOBEACHUEM  PadoT o TEXHUYECKOMY
0OCITy)KMBaHHIO WJIM PEMOHTY OTKIIOYHTE CHUCTEMY U
UCKITIOYNTE BO3MOXKHOCTb HECaHKIIMOHHPOBAHHOTO
BKITFOUCHUSL.

PekomeHayeTcss TepHOAMYECKH KOHTPOIMPOBATh TEMIEpaTypy HOIABOISAIINAX H

BHYTPEHHUX CHJIOBBIX Ueneil. s storo He pexe 1 pasa B roxa, mnocie

MIPOAOIDKUTETBFHOM paboTh! mKkada mox Harpy3Koi, He00X0AUMO:

1. O6ecrounTh mKad, OTKIOYNB BBOAHOU PyOHIbHUK.

2. IlpomsBecTr BHU3yaJbHBII OCMOTP KOHTaKTOPOB, aBTOMATOB, KJIEMMHHKOB H
NPOBOJOB Ha MpPEIMET TEIUIOBOIO pa3pylLIeHUs WM OIUIaBJICHUs M30isuu. B
ciyyae OOHapyXeHHs IPHU3HAKOB TEIUIOBOTO pa3pylleHus, AaibHeHmias
SKCIUTyaTanus mkada 3amnpeniaercs 10 INPOBEAEHHS BOCCTAHOBUTEIBHOTO
PEMOHTa, TaK Kak 3TO MOXET IIPUBECTU K BO3TOPaHHIO.

3. Cobmonas HE00X0/uMBbIe MeEpHI MIPEAOCTOPOKHOCTH, pYKOi
MIPOKOHTPOJIMPOBATh TEMIIEpaTypy CHIJIOBBIX NPOBOAOB B HEIOCPEICTBEHHOM
OMM30CTH OT MeECT TNpHcOeAWHEeHHWs. B ciydae OOHapyXKeHHS JOKaIbHOTO
meperpeBa mpoBOIOB, MIPOTIHYTh KIIEMMBI COOTBETCTBYIOIIMM MOMEHTOM .

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

MIOMEUICHUS B KOTOPOM OJKCIUTyaTHpyeTcs NpHUOOp, HEOOXOOMMO TPOYHCTUTH

npudop, NPOUYUCTHTH BXOMHOM BO3MYIIHBIA (UIBTP (MOIUICKUT MEPHOTUYECKOI

3aMEeHE) U BEHTUJIATOP MPHU UX HATUIHUH.

_23 .

9. HercnipaBHOCTH, NIPUYMHBI M CIIOCO0BI YCTPAHEHUS

9.1 Ecnum mpubop He BKIIOYAETCA, TO HEOOXOJMMO TPOBEPUTH MPABUIHLHOCTH
MOJICOSTUHEHHS K MUTAIOIIEH AIIEKTPOCETH U UCIIPABHOCTh MPEAOXPaHUTENEH TPU
WX HAJIMYHH.

9.2 B cnyuae cpabOaTbiBaHUSI 3alMThl M OTOOpaKEHMs KOJa HEUCIPABHOCTH,
YCTpPaHUTE MPUYUHY CpabaThIBAHUS 3aIUTHI.

Kompl HercnpaBHOCTEH 0TOOPAXKAIOTCS B CIICIYIOIIEM BH/IC:

E.xy
X - THIT HCHCIIPABHOCTH | | y - HOMEp HEHCIIPaBHOCTHU
x=0 — HeucnpaBHocTH cucTeMsl (Tabmmma 3)
x=1,2,3,4,5,6 — HeucnpaBHOCTH HacocoB (Tabmma 4)

Kompl BO3MOXKHBIX HEUCTIPABHOCTEH CHCTEMBI yKa3aHbl B Tabmutie S .
Tabmuma 5

Kon HeuncnpaBHOCTH CHCTEMBI

E.00 |/lucTaHImmoHHOE OTKIIIOYEHHE

E.01 ] OO6peB natunka (I<2.5mA)

E.02 |3amura oT Cyxoro xoja

E.05 [ToHmxeHHOE HaNpsHKEHUE MTUTAHUSI KOHTPOJUIepa
) (BO3MOXHO BEINaicHHE (a3bl Ha BBOJIE)

[IpenynpexaeHre 0 BO3MOXHON HEUCITPABHOCTH CUCTEMBI BEHTUJISILIUA

E.06 (Temnepatypa BHYTpH npubGopa Beimie gomyctumoii - 50° C)

IIpy BO3HUMKHOBEHHMM HECKOJBKMX HEHCIPABHOCTEH OHH  OTOOpaXkaroTcs
LUKIMYeCKU. [l YCKOPEHHOH IPOKPYTKM KOJIOB HEUCIIPABHOCTEH MOXKHO
HCIIOJIb30BATh KIIABHIIN <+> HIIH <->.

B cityuae yctpaHeHHs1 HEHCTIPABHOCTH CUCTEMBI, €€ KOJI aBTOMAaTHYECKH TIepecTaeT
oToOpaXkaThCs, a CBETOAUOZ OOOOIIEHHONH aBapWH CHUCTEMBI TacHET, KpoMe
MpeaynpexXaeHus, oToopaxaemoe komom E.06.

B cmywae camoycTpaHEHWs ~ HEHCIPaBHOCTEH,  OTOOpaXaeMbIX  KOIOM
mpenynpexaenus E.06, cBeronmox o00OImIEHHONH aBapuy CHCTEMBI MPOIOIDKAET
CBETHTCS, a KOA HpenynpexIeHus (UKCUpyeTcs [0 MOMEHTa BBIKIIOYEHHS
npubopa wim g0 HaxaTtus kinaBumm <Enter> (puc.l, 1mo3.2) B pexume
0TOOpaKeHHsI KOJIOB HEUCIIPABHOCTEH.

3a(puKCUPOBAHHBIN KOJ| MIPEIYNPEIKACHUS O BOZMOKHOW HEUCIPABHOCTH CUCTEMBI
Bentwsinun (E.06) u cooTBercTByroUmMi eMy CUrHajg OO0OOIIEHHOH aBaphu
CHCTEMBl HE BIMSIOT Ha (YHKIMOHUPOBAHUE CHCTEMbl W HCHOJIB3YIOTCS JUIA
(pUKCHPOBaHMS YKa3aHHOW HEUCIIPABHOCTH.

B ciydae npemynpexaeHnss 0 BO3MOXKHOW HEMCHPABHOCTH CHCTEMbI BEHTHIISILIUH
(E.06) HEOOXOIMMO TIPOBEPUTH IENIOCTHOCTh MPEIOXPAHUTENS BEHTHIIATOpA (TIpH
€ro HaJM4uH), paboTOCMOCOOHOCTh BEHTWIIATOPA M TMPOYHUCTHTH WA 3aMEHHTH
BXOJHOU (HIIBTP.
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Koapl BO3MOXHBIX HEUCIIPAaBHOCTEH HAacOCOB B 3aBUCHMOCTH OT HOMeEpa Hacoca
yka3aHsl B Tabmure 6 .

Ta6nuia 6

Koa B 3aBucnmocTu ot HencnpaBHOCTH HACOCOB
HOMepa Hacoca (mBurarenst wim 1Y),

1 2 3 4 5 6 rze n - Homep Hacoca (1-6)

E.n0 - ITY Hacoca n HEAOCTYIECH IS
yIpaBJIeHUs! OOINM KOHTPOJUIEPOM CHCTEMBI
E.10 E.20| E.30|E.40 | E.50| E.60| ®ukcupyetcs npu notepe nutanus [14, npu
otkase ITY unu npu nepesone 114 B pexxum
JIOKAJIbHOTO YIIPABJICHUS

E.n1 - 3amura Hacoca n o curaany PTC

E.11|E.21| E.31|E.41 | E.51 | E.61
(meperpes)

E.12|E.22|E.32(E.42 | E.52 | E.62]| E.n2 - neperpes IT4 Hacoca n

E.13|E.23| E.33|E.43 | E.53 | E.63| E.n3 - neperpy3ka IT4 nacoca n

E.14|E.24| E.34|E.44 | E.54 | E.64| E.n4 — mpoune Hencnpasaoctu [1Y4 Hacoca n

E.nS - HeyOBIETBOPUTEIBHOE KAUECTBO

E.15|E.25|E.35|E.45 | E.55| E.65 z
MIUTAIOMIEH CeTH Hacoca n

E.n7 - paboTa Hacoca n B aBapuitHOM pexHrMe
py4HOro mycka

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

Jnst cOpoca 3apUKCHPOBAHHBIX HEUCIIPABHOCTEH HACOCOB HEOOXOAUMO HAXaTb
kiaBuiry «Hacoc» - «n» B COOTBETCTBYIOIIEH OOJIACTH YINpPAaBJICHUs] HACOCAMU
(puc.1, no3.5). IIpu 3TOM Hacoc OyAeT BBIKIIOUEH M3 aBTOMATHYECKOTO PEXHMa.
Jns meperiiioueHuss B aBTOMAaTHUECKHH PEeXMM HEO0OXOIMMO IHOBTOPHO HaXaTh
COOTBETCTBYIOILYIO KnaBuiny «Hacoc» - «ny.

Ecmm xox HewcmpaBHOCTH He cOpacwiBaetcs kimaBumeln «Hacoc» - «n», To
HE00XOAUMO TIPH MOMOII OCHOBHOTO CETEBOTO PYOMIIFHUKA OTKIIOYUTH IIPHOOP,
MMOIOKIAaTh OKOJIO 1| MUHYTBI 0 TONHOW paspsnku eMmkocTed IIY m BKIFOYUTH
puodop.

Ecan camocTosiTeJIbHO He yaaeTcsi YCTPaHUThL npo0JeMy B padore npudopa,
obpamaiiTech K CHeLMAJHMCTY N0 AAHHOMY OOOPYIOBAHHUI0O WJIH B CIYyXKOY
cepBuca pupmbl WILO (service@wilo.ru).
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10. 'apanTUN U3roTOBUTEJIS
[IpeanpusiTHe-U3roTOBUTENs TapaHTHPYET COOTBETCTBHE NPHOOpPAa TEXHHYECKUM
XapaKTepUCTHKaM IIpH COOJNIOJCHWH YCIOBUHM OKCIUTyaTallud, XpaHeHWs |
TPaHCIIOPTUPOBAHUS, YCTAHOBJIEHHBIX OKCIUTyaTallMOHHOW JOKyMEHTaled Ha
puodop.
lapaHTHiHBIN CPOK IKCIUTyaTallMd IpUOOpa yCTaHABIMBAETCS 12 MecsIeB co AHA
MIPOJIaXXKH, HO He Oosiee 15 MecsleB ¢ MOMEHTa M3TOTOBJCHUS Ha MPEATIPUATHHU-
H3TOTOBHTEIE.
JleificTBHE rapaHTUHHBIX 0053aTEILCTB MPEKPAIIACTCS:
®  II0 UCTEYEHHH TapaHTUITHOTO CPOKa
e B cCIilyuyae yTpaThl (yTepH) macrnopra
® IpU HECOOJIOJCHWU TIOTpeOUTENEM YCIOBHH U TpaBWI XpaHEHUs,
TpaHCIIOPTUPOBAHUA, MOHTaXa W OKCILIyaTallid, YCTAHOBJICHHBIX B
PYKOBOZICTBAX I10 9KCIUTyaTalli ¥ MOHTaXYy IprOopa
® [P CaMOBOJILHOH pa300pKe W peMOHTE KOMITIEKTYIOLIHX ITprudopa
®  IIpM BHECEHMH B KOHCTPYKLHMIO MJIM KOMIUICKTALMIO PHOOpa M3MEHEHUH,
HE COTJIACOBAHHBIX C MPENPUATHEM-U3TOTOBUTEIEM
® IIpU TOBPEXACHUSIX B PE3yJbTaTe aBapuH JHOO WHBIX MEXaHMYECKHX
MOBPEXKACHUH, TPOM3OUICANINX HE B  pE3yiabTaTeé TEXHHYECKUX
HeucInpaBHOCTEH prudopa
e 1pu 3ameHe [loTpebuTenemM CTaHIApTHBIX KOMIUIEKTYIOMIMX MpHOOpa Ha
apyrue, HE MPETyCMOTPEHHEIE HOPMAaTUBHO-TEXHUYECKOU
JOKyMEHTaled  WIM  ONHMCaHWeM  NpuOopa,  IPeNOCTaBICHHBIX
NpeaAnpUATUEM-U3TOTOBUTCIIEM
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IIpu nevaTu NoCTaBUTH:

- Ja3epHbII NPUHTEP

- OpueHTanus — «AJIb0OMHas)

- BkirouuTh «IleuaTts Ha 06enx CTOpPOHAX
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