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1. O01mme nmoJ1oKeHust

HacTosanmii nmacopt BK/IHO4YaeT B ce0 MHCTPYKIHUIO N0 MOHTAXKY, IIyCKY H
PYKOBOACTBO MO 3KCILIyaTanuu Ha npudop ynpasienuss SK-712 (namee mo
TeKCTy NpHUOOpP) U COOTBETCTBYET NMPOrpaMMHOMY obecnieyeHnIo Bepcun 1.6.4.
MoHTa:k M BBOA B OJKCINIyaTAIMIO pa3peliaeTcsi MNPOM3BOAUTH TOJBKO
KBATU(UIHMPOBAHHBIM CIIlelMaIucTaM!

[Tpubop ympasneHusi, KOHTpodst W 3ammThl HacocoB SK-712/w obecneunBaer
IUIaBHOE OECCTYIEHYaTOe PEryJHpOoBaHHE YAacTOThl BPAIIEHUs KaXI0ro Hacoca ¢
nomotpto npeodpaszoBareneii wactorel (ITY) m mpeaHazHaueH Iuis yrpaBJIeHUS
MHOTOHACOCHBIMU YCTaHOBKaMH B CIIEIYIOIINX CHCTEMAX:

® CHCTEMBI IIMPKYJISINY;

® CHCTEMBI TIOBBIILICHHUS IaBICHHS

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

N - KOJI-BO HACOCOB: 0T 2 10 6 HacoCcoB
P — MOITHOCTH (TOK) Hacoca: or 0,37 kBt
z1..zN — 1010/THUTeNbHBIE ONIIUU Hanpumep: M400, SM u npyrue

Cpennsisi HapaboTka mpubopa Ha otka3 - He Menee 40000 4. Cpemuuii cpok
CITYKOBI IPUOOpA - He MEHee 5 JIeT.

[Ipubop He COJEpX UT B CBOCH KOHCTPYKIMM MATEPHAJIOB OMACHBIX JUIS
OKPYKaIoIIeH Cpelbl U 3I0POBhS YENIOBEKa M HE TPEOYeT CHENUANBHBIX MEp MPH
YTHIH3AIHY.

OcHoBHbIe pyHKIUM TPHGOpa:

® aBTOMAaTHYECKUI U PyYHOU peXUM pabOTHl HACOCOB

® IIPOrpaMMHO 33/1aBaeMble TapaMeTphl HACOCOB, AaBJICHUs (Tlepernaza) u

JIPYTUX MapaMeTpOB CUCTEMBI

0TOOpaKEHHE TEXHOJIOTMYECKUX ITapaMeTPOB BO BPEMsI paOOTHI CHCTEMBI
CHTHAJIM3alHsl HEMCIIPAaBHOCTH C OTOOpaskeHHEM KoJia

MIOAKITIOYEHHE PE3EPBHBIX HACOCOB MPH BBIXOJE U3 CTPOs pabOTAIOIINX
LUKJIMYECKOE MEPEKIII0YEeHIE HACOCOB ISl oOecrieueH s paBHOMEPHOT0 U3HOCA
TIOAKITIOYEHHE K paboTe MUKOBBIX HACOCOB IO BHEITHUM CHI'HaJIaM

3alIUTa JBUTATENCH OT meperpeBa ¢ ucrnoiab3oBanueMm kontakra PTC/WSK
BO3MOXKHOCTh paOOTHI ¢ aHAJIOTOBBIMH JaTIYUKaAMHU 4-20MA

JIUCTAHI[UOHHOE OTKITIOUEHHE

BBIXO/IbI Ha BHEIIHEE YCTPONCTBO CHT'HATIM3AINK WK cOOpa HHpOpMAaIUU

2. Mepbl 0e30acHOCTH

HaCTOHHlaH HUHCTPYKIHMA 1O MOHTaXy MW O3SKCIUTyaTalluhd COACPKUT OCHOBHBIC
YKa3zaHus, KOTOPBIC JOJI’KHbBI COGJ’IIOI[aTBCH nopyu MOHTAXC HW OKCITyaTallun
npubopa. OHa 0043aTeIbHO JOJDKHA OBITh HU3y4€Ha 3JIEKTPOMOHTEPOM,
00CITyKMBAaIOIMM IEPCOHANIOM, a TalkKe caMuM Iojib3oBaTeneM. Heobxomumo
BBITIOJIHATh HE€ TOJIBKO TC Tpe60BaHI/I$I 1o 6e3or[ac1{0(:Tn, KOTOpPbIC HU3JIOKCHBI B
3TOM pa3jielie, HO U Te, KOTOpbIe UMEIOTCA B CIEAYIOIIUX pa3jienax.

Craenyer o00s13aTeJIBHO COOJIIOIATHL Mepbl 0€30IIACHOCTH, TNPHBEJICHHbIC B
HHCTPYKIHUAX MO MOHTAXKY U IKCINTYAaTAIIUH MOAKITIOYAEMbIX HACOCOB!

2.1 3Hak¥ B MHCTPYKIIMH [0 MOHTAXKY M IKCILNIyaTAMHA

3Hak OpeaAYNPEIKACHUA 00 QJICKTPUYCCKOM HANPSKCHUUN!

Ha TpeGoBanust 1o OE30MaCHOCTH, HECOOIIOJICHUE
KOTOPBIX BEJIET K MOJIOMKE MpUOopa ¥ HAPYIIEHHUIO €ro BHumanue!
(GYHKIMIH, YKa3bIBaeT 3HAK:

2.2 Kpaiundukanus o0C1y:KMBAOIIEr0 MepPCcoHaIa

Jlns  MOHT@XHBIX pabdOT TepcoHad JOIKEH WMETh  COOTBETCTBYIOIIYIO
KBaJM(UKALINIO.

DJeKTpUYecKoe MOAKIIOYEHHE pa3pelaercs IMPOU3BOAUTH 3IEKTPOMOHTIEDY,
UMEIOIIEMY  JIOMYCK  COOTBETCTBYIOLIEIO  MECTHOIO  3HEProCHa0Xarolero
TIPEANPUSITHS, COTJIACHO JEWCTBYIOIIMM NpaBUIIaM.

2.3 IocuaeacTBus HECOOJTIOAEHNS TEXHUKH 0€30MACHOCTH

Hecobmro/ienre TeXHUKH O€30MacHOCTH MOXET MOBJEYh 3a COOOM TshKENbIe
MOCHE/CTBUS Ul YeNOBEKa, IS Npubopa W s TMOJKIIOYAEMBIX HACOCOB.
Hecobmrofienre ykaszaHuii mo 0e30MacHOCTH BEAET K MOTepe BCSKHX IMpaB Ha
BO3MEIIICHHE yIepoa.
Bo03MOXHBIE MTOCIEICTBHS:

®  BO3HMKHOBCHHE HECYACTHBIX CITy4aeB BCIEJCTBHE DICKTPUYECKOTO M

MEXaHHYECKOTr0 BO3JICHCTBUS;

e  HapymieHue QYHKIMH puoopa;

e  HapymieHue QYHKIMH HACOCOB.
2.4 Yxa3aHus nmo 6e30MacHOCTH JJIsI OJIb30BATEJIA
Jns mpemoTBpallleHUss HECYACTHBIX CIIy4aeB HEOOXOAMMO CTPOro COONI0IATh
obmme TpeboBaHMs MO OE30MaCHOCTH U TPeOOBAHUS, U3JIOKCHHBIC B HACTOSIICH
HHCTPYKIIHH.
[Ipu pabore ¢ mpubOpoM HEOOXOMMMO HCKIIOUYUTH BO3SMOXKHOCTH IOPAXKEHHs
SIIEKTPUUECKAM TOKOM.
3AITPEIHIEHO BckpeiTHE IpHOOPa MOIB30BaTEIEM !
B cnydae HEOOXOmMUMOCTH, NpPH PEMOHTe NpUOOpa WM NPU W3MEHEHHH
ANIEKTPUYECKOTO MOIKITIOUEHHUS, BCKPBITHE MpUOOpa paspeliaetcs NOpOU3BOAUTH
TOJNIEKO TIEPCOHAIY, UMEIOIIEMY COOTBETCTBYIOIIYIO KBATH(DUKAIIHIO.
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3. TpancniopTMpOBKa M XpaHECHHE

[TpubGopsl TPaHCHOPTHUPYIOT BCEMH BHIAMH KPBITBIX TPAaHCIIOPTHBIX CPEACTB M
MpaBWIaMH NEPEBO3KU TPY30B, AEHCTBYIOIIMMH Ha KaKIOM BHAE TPAHCIOPTA.
VYcnoBust XpaHeHust npubopoB mo ycioBusiM  xpanenumss 2 ['OCT 15150.
PacnakoBky ammapaToB, HAaXOAWBINUXCS IIPH OTPHLATEIBHBIX TEMIEpaTypax,
HEOOXOJMMO MPOU3BOAUTH B OTAIUIMBAEMOM IIOMEIIEHUM, MPEIBAPUTEILHO
BBIJIEP’KAB €T0 B HOPMAJIbHBIX KIIMMAaTHYECKUX YCIOBUSAX B TEUEHHE HE MeHee 12 4.

[Mpn monmy4yenun mpubopa cieayeT MPOBEPUTh HAJMYHE BO3MOXKHBIX BHEUIHHX

TIOBPEXK/ICHNH, TONy4eHHBIX B Tpollecce TPaHCHOPTUPOBKH. [Ipu oOHapyxkeHHH

MOBPEXJCHUN CIIeAyeT NPEAbsSBUTh INPETEH3UHM TPAHCIOPTHONH KOMIIAHMM B

COIJIACOBAHHBIE CPOKH.

IIpuGop xpaHuTe B CYXOM MecTe, 3alMIIATB OT

BHumaHue ! MeXaHM4eCKUX NOBPEKIACHUI " BO3/elCTBHIT
OKpYsKaloLei cpebl (BLICOKasi/HU3KAas TeMIIepaTypa u JIp)

4. O0BeM NMOCTABKH

- npubop ymnpaBiieHHUs, KOHTPOJIS U 3amUThl HacocoB SK-712 - 1.
- IepecTaBISIIOLIAsCs JOKaJIbHas MaHeb ynpasneHus 114 - 1.
- pyuka pyOWIbHHKa - 1.
- NEpEeXOAHUK PYUYKH PYOWIbHHKA - 1.
- KJIIOY OT ABepH Ipudopa - 1.
- KOMIUIEKT T€pMOBBOIOB (IIPY HAJIHIHH) - 1.
- macmnopr - 1.

5. Onucanue npudopa
5.1 Buyrpennuii Bua npudopa (puc. 1)

BuyTtpu mpubopa pacroyioXeHbl CIEeIYyIOIIME SJIEMEHTHl M KIEMMHbBIE KOJOAKU
(pacrionoxeHne W KOJIMYECTBO DJIEMEHTOB 3aBHCHT OT KOHKPETHOT'O HMCIIOJHEHHMS
npudopa 1 KONNYeCTBa KaHAJIOB):

1. OG6mmit kouTpoiep cuctemsl (KC) - OU1 — pacnonoxeH Ha TBEpH.
2. OcHoBHOI cereBoi pyornnbHUK — 0Q1.

3. ABTOMAaTHI (TIPEIOXPAHUTEIH) HACOCOB - NQ1,
I7ie N — HOMEp COOTBETCTBYIOLIEro Hacoca oT 1 110 6.

4. TIpeobpaszosatens yactorsl (ITH) — nUl, rae n — HOMEp COOTBETCTBYIOIIETO
Hacoca oT 1 110 6.
B KOMIIIEKT BXOAWT OfiHA JIOKaJibHAasl MaHeNlb MpeoOpa3oBaTelsi Y4acTOTHI
(ITY), xoTopyI0 MOKHO TIepecTaBisATh Mexy 114, He BeIKITIOUast mpuodop.

5. Asromar BeHTMIIsITOpOB (0Q2) — IpW HANTUYWH.

-9.-

X0 - KnemMMHas komodka [ IIOACOEAUWHEHUS BHEIIHUX JATYMKOB U
CUTHAJIU3ALUH.

Xn - KnemMHas kojojka Juisi TOJCOECIUHEHHs] Hacoca n, Ie N — HOMeEp
COOTBETCTBYIOIIETO Hacoca oT 1 jo 6.

5.2 Buemnuii Bua npudopa (puc. 2)

Ha nuueBoil maHenu npubopa pacHoiIOKeHBI CIEMYIONIUe OpraHbl YIPABICHUS U
HHJIUKATOPBI:

1. Py4ka oCHOBHOro ceTeBOro pyomIbHUKA.
OcylecTBIAET py4HOE BKIIOUEHHE U BHIKIIOYEHHE Bcero npudopa. Ecimu
o0IIMii ceTeBOH pYOWJIBHUK OTCYTCTBYET, TO Ha JIMIEBOW ITaHEH
HAXOJATCS  PYYKH  BKIIOYCHUS/BBIKIIOYEHUS ~ aBTOMATOB WM
BBIKJTIOYATENIEN KasKAOro Hacoca OTJETIBHO.

2. Kuasnarypa.
OcyliecTBIA€T NPOrpaMMHpOBaHHEe NMpUOOpa, NEPEeKIIOYeHUe U BHIOOp
3HAYEHUH MapaMeTPOB CUCTEMBI.

<+>wm <-> - H3MEHEHHUE MMapaMeTpa U €ro 3Ha4YEHHUs. ;

»/ - <Enter> - BBIOOp ImapameTpa WM BBOJ HOBOT'O 3HAYECHUS;

X - <Esc> - OTMCHA HOBOI'0O 3HAYCHHUs MapaMeTpa M BO3BpAaT K
paHee YCTaHOBJICHHOMY 3HA4YCHUIO WJIM BO3BpAT K
BEIOOpPY Mapamerpa;

<Esc>+<Enter> - BX0Jl/BbIX0/] B PEXHM IPOrPaMMHPOBAHHSI.

3. Iudposoii unguKaTOP.
OTtobOpakaeT HHOOPMAIHIO O MAPAMETPAX CUCTEMBI.

4. Knaeuia u cBeTOAMON PYYHOIr0 pe:KNMa padoThbl CHCTEMBI -
[Nepexmouaer npuOOp MeXIy aBTOMAaTHYECKUM W PYYHBIM DPEXKHMOM
paborsl  cucrtembl. Ilpm BKIIIOYEHWH PYYHOTO pPEKHMa MUTaer
COOTBETCTBYIOIIMK CBeToAMON. B aTOoM pexxmme Bce mpeobOpaszoBarenn
YacTOThl PabOTalOT Ha OAHOW wYacToTe, OTOOpakaeMod Ha IH(POBOM
uHauKaTope, Hanpumep - F.40.

5. CBeromuoanbl 0000IEHHOI 0 COCTOSIHUSI CHCTEMBI:

rga- CBETOJMO/I TOTOBHOCTH CHCTEMBI K paboTe B aBTOMaTHYECKOM
pexxume (SBM)
CBerHTCcsl - €ciM XOTs Obl OIWH M3 HAacoCOB T'OTOB K pabore B
aBTOMAaTHYECKOM pEeXHUME W paboTra CHCTEMBI He OJIOKHpyercs
BHEIIHUM curHajoM. IIpu 3toM Bkitouaercs pene SBM.

/\ - cBeroanon 06o0ueHHoi aBapun cucteMs! (SSM)
Ceerurcst - eciny OOHapyKeHa XOTs Obl OJHAa HEUCIPABHOCTH B
cucreMe, Ha IU(POBOM HHAMKATOpe oToOpakaercss ee kon. I[lpu
3TOM BKItOUaercs pene SSM.
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6. OOnacTu ynpasjeHust HAcOCaAMH (10 KOJIHYECTBY HACOCOB - 0T 1 10 6).
Kaxnplif Hacoc B cHUCTEME MMEET CBOIO 00JacThb YIpaBIEHHS, KOTOpas
MO3BOJISIET  YNPABISATH COOTBETCTBYIOIIMM HACOCOM HE3aBHCHUMO OT
cocrosHHsA oOmero xoHTpomiepa cucreMbl. KomuuectBo oOnacreit
YIpaBieHUs] HaCOCAaMH Ha JIMIEBOM MaHEIW MOXKET ObITh OoJblie, YeM
KOJIMYECTBO HACOCOB B CUCTEME, B 3TOM Cllydae JOIOIHUTENbHbIE 001aCTH
He 3ajelicrBoBaHbl. Kaxgas oOmacTs ynpaBieHHS HMeEET CIEIYIOIIHUe
OpraHbl YIpaBJICHUA U UHAUKAIIUN:

<1..6>-xnasuiia <Hacoc>, rae <n> — HOMep COOTBETCTBYIOLIEr0 HACOCA
INepextouaer pexxuMbl pabOTHI Hacoca.

ré’; - ceeroauof I'oroBHOCTB Hacoca

CBeTuTcs - €ciiM HacOC HaXOAUTCS B aBTOMAaTUYECKOM pPEXHUME MO
YIIpaBJIeHUEM OOIIET0 KOHTPOJIEpa CUCTEMBI.

Muraer — eciy Hacoc BKJIIOYEH B PYUHOM PEXUME

ceeroauon Padora

CBeTuTcd - €ClM HacoC BKJIIOUEH.

Muraer - eciaM Hacoc HaXOAWTCS MO yNpaBieHHeM NpeoOpa3oBa-
tenst yactotsl (ITH) — muist cucrem ¢ ITY.

CBETOAMON ABapus

Cerurcst - ecnu OOHapyXeHa XOTd Obl OJHa HEHCHpPaBHOCTH
COOTBETCTBYIOIIETO HACOCA.

ceeroauon Ilntanue

CetuTcd - €cy aBTOMaT Hacoca BKIIIOYEH M UMEETCS CBA3b MEXAY
ITY 1 o01MM KOHTPOJIIEPOM CHUCTEMBI.

Muraer — ecnu mpeodpasoBarens vactorel (ITH) He nHaxomurcst B
aBTOMaTudeckoM pexkume. Jlns Bo3Bpata IIU B aBTOMaTHuecKuii
pPeKUM HEOOXoAMMO BHYTpH Ipubopa ycraHoButh Ha [I14
JIOKAJIbHYI0 TaHeNb YINPaBIEHUs M HaXkaTb Ha HEH KJIaBHILy
«ABTomat-Bki» («Auto-Ony)

®

>

G

5.3 IlpuHuunbI padoThl CHCTEMBbI

JI71s1 aBTOMaTUYECKOr0 PErylIupoBaHUsl CUCTEMBI Iepel BBOAOM B IKCILTyaTalUIO
npubopa ympaBieHHs HEOOXOIUMO B 3aBHCUMOCTH OT HA3HAUEHUS CHCTEMBI
ycraHoButh MuHMManbHOe (PF1) wu wmakcumansHoe (PF2) komuuectBo
OJIHOBPEMEHHO PabOoTaIOMIUX HACOCOB. A TaKXKe YCTAHOBUTbH TpeOyeMoe JaBlIeHHue
B CHCTEeMax ITOBBILIEHUS JaBJICHUS WM TpeOYEeMBbI Tieperiaj JaBJIeHUH B CHCTEMAxX
mupkysaun (PPn.).

Bo Bpemst paboTel B COOTBETCTBHM C YCTAQHOBJIEHHBIMHM IapaMeTpaMu |
MOKa3aHUAMHU BHEIIHUX JaTYUKOB NPOMCXOIUT aBTOMATUUECKOE PEryJHnpOoBaHUE
KOJIMYECTBa OJHOBPEMEHHO paloTarolux HacocoB B uHTepBane Mexnay PF1 m
PF2. Ilpu sToM nprOOp OCYIIECTBISET IUIABHOE OECCTyIeHYaToe PeryupoBaHie
YaCTOTHI BpaIIeHHUs Ka)KI0r0 Hacoca OT MUHUMaJIbHOW yacToTsl Bpamenus (PC4.)
1o makcumaiesHoi (PC6.)
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Jlis cucteM HMPKYISIMA MUHAMaJIbHOE KOJINYECTBO OJHOBPEMEHHO pabOTaroNINX
HACOCOB JIOJDKHO OBITh PaBHO 1, JUTS CHCTEM MOBBILICHHS JIaBICHUS MUHUMAJIbHOE
KOJIM4ECTBO OJHOBPEMEHHO PabOTaIONIUX HACOCOB JOIDKHO OBbITh paBHO 0 miu 1.
MakcumainbsHoe KOJINYECTBO OJTHOBPEMEHHO  pabOTaIOIUX HacoCOB
YCTaHABIUBAETCS KaK pasHUIA MeXJTy  OOLIMM KOJIMYECTBOM HACOCOB H
KOJIM4ECTBOM PE3EPBHBIX HACOCOB.

Hacoc wumeer craryc odocmynmwiii, eciu mpeoOpasoBatens dactorel (ITH)
COOTBETCTBYIOIETO HAcOCa MOAKIIOUEH K IMHUTAIOMIEd ceTH (CBETUTCA CBETOIHON
IInTanue), Hacoc HAXOMUTCS B aBTOMATUYECKOM pEXHUME (CBETHUTCS CBETOJMOJ
I'oToBHOCTB) U HEUCIIPAaBHOCTb Hacoca He OOHApy)KeHa (HE CBETUTCSI CBETOIHOJ
ABapusi).

[Mpn BKIrOYEeHMH TNPHOOP BKIIIOYAETCS B aBTOMATHYECKOM peXHUMe padoThl
cucreMsl. IIpoucxoauT Myck IepBOro JOCTYIHOTO HAacoca M BKIIIOUAETCs MPOLEce
pEryIMpoOBaHUsl YacTOTHl BpalIeHWs »JTOr0 Hacoca OT MHHHMMAIBHOH 10
MaKCHMAaJIbHOM 4acTOTHl. B ciiydae HEXBAaTKH NPOU3BOIAMTEIHFHOCTH BKIFOYEHHBIX
HACOCOB B CHUCTEME 3aIlyCKaeTCsl CIEAYIOLIMI JOCTYNHBI Hacoc B IOpAAKe
YBEIMYEHUS] HOMeEpa - «IpSIMOE» KOJIBIO, KOTOPBIA BKJIIOUAETCSl B IIPOLECC
perynupoBanus. [Ipn yMeHbIIEHHH HArpYy3KHW B CUCTEME MPOILECC PErYINPOBAHUS
1 OTKJTIOYEHHS] HACOCOB MPOUCXOJIUT B 00PATHOM IOPSIIIKE.

Z[J'IH obecrieueHHs PaBHOMEPHOI'0 HM3HOCA OCYIICCTBIIACTCA HNUKIHYECKOE
MEPEKIIOYCHHE HACOCOB, ITPHU 3TOM MPUMEHACTCA aJITOPUTM KOJIBLIEBOM poranuu,
B KOTOpOﬁ Y4aCTBYIOT BCC OOCTYIHBIC HACOCHI. Ecnmu B TedeHue BpEMCHHU
3aIaHHOI'0 TMapaMeTpoOM Pt5. ne IporucCxoauT CMEHa pa60Ta10mero Hacoca, TO
MMPOUCXOOUT MPUHYAUTCIIBHOC IUKIINYECKOC NCPCKIIIOUCHUC.

5.4 Ynpasienune npudéopom

IIpn Brioyennn mnpuéopa Ha 1MppoBOM wHHAWMKATOpe (puc.2, 103.3)
oTroOpakaeTcsi B TeUeHUE 2 CEK. BEPCHsI BHYTPEHHET 0 MMPOrpaMMHOro o0ecIieueH s
(manpumep — 1.6.4). Ilocne 3Toro ocyuecTBiIseTcs CaMOAUATHOCTHKA IIpUOopa, BO
BpeMsi KOTOPOH Ha MHAMKaTOpe oToOpaxkaeTcs oOpaTHbIi oTcyer oT 9 1o 1. 3arem
Ha UHJMKATOpe 0TOOpakaeTcs 3HaYeHHEe U3MEPSeMOro AaBieHus (Iepemnana).

B caydae o0Hapy:KeHMsi HEHMCNIPAaBHOCTH HAacoca 3aropaercs CBETOIHOJ
0000IIeHHON aBapuM CHCTEMBI (puc.2, T103.5) W cBeroguon ABapusi
COOTBETCTBYIOIIEr0 HAcCOCa B 00JIaCTH YIIpaBJeHHs Hacocamu (puc.2, 1103.6).

Ipu oOHapyXEHUM HEMCIPABHOCTHU IO MMOKA3aHUSIM BHEIIHUX JTATYUKOB CHCTEMBI
3aropaercsi TOJIbKO CBETOANO]] 0000IIEHHOH aBapuH CUCTEMBI (puc.2, T103.5).

Ilpu ostoM H©Ha 1MAPOBOM HHAMKATOPE HAYMHAET OTOOPAXATHCS  KOJ
HeucrnpaBHOCTH. IIpM  BO3HMKHOBEHHWM HECKOJIBKHUX  HEUCMPABHOCTEH OHH
0TOOPaKAIOTCS IUKIINYECKH. [[J1s1 YCKOPEHHOI POKPYTKH KOMOB HEHCIIPABHOCTEH
MOJKHO UCTIONIE30BATh KIIABUIIN <+> WK <->,

Jnst mepexoma MEXAy peXHMaMH OTOOpaKeHHsS KOjJa HEUCIPABHOCTH W
0TOOpaKEHHsT N3MEPSEMOro rnapaMerpa HeoOXoaAnMo HaxaTh kinaBumy <Esc> Ha
KiIaBuaType (puc.2, mo3.2). B ciayvae Hanu4us HEUCIPABHOCTH, €CH B TeucHue 10
CeK. HE WCIONB3yeTCs KIaBUATypa, MPOUCXOJUT aBTOMATHUYCCKHIA BO3BpAT B
PEXUM OTOOpAKEHUS KOJ]a HEUCTIPABHOCTH.
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ABTOMATHYECKHIl WIH PYYHOH Ppe:kuM padoThl cHCTeMBbI BHIOMpaeTcst NpH
MIOMOIIY  KJIaBUILIU . B aBromarmueckoM pexXMMe COOTBETCTBYIOIIHWI
CBETOJINO/ HE TOPUT, B PyYHOM PEXHUME - MUTALT.

[Tpu 5TOM pexuM paboTHI KaXJO0r0 OTAEIBFHOIO HAacoca BHIOMPAESTCS MPU MOMOIIH
knaBuml <Hacoc> - <p>, rrme <n> - HOMep Hacoca, pacHoJIOXKEHHbIH B
COOTBETCTBYIOIIEH 001acTH ynpaBieHus (puc.2, 1mos.o).

Pexxumbl paboThI Hacoca IPH AaBTOMATHYECKOM pexKHMe PadoThl CHCTEMBbI:

ABTOMATHYECKMII pe:kMM pPadoThl HACOCA - BKJIIOYAETCS B aBTOMATHUYECKOM
pexxuMe paboThl CUCTEMBI OJTHOKPATHBIM HaxkaTreM Kiapuiu <Hacoc>. [Ipu 3Tom
CBETUTCS CBETOMO] I'0TOBHOCTH - HACOC HAXOJIUTCS B aBTOMAaTUYECKOM PEXUME
TIOJ] YIIPaBJICHUEM OOIIEro KOHTPOJUIEPAa CUCTEMBI.

PesxuM GJIOKHPOBKH Hacoca - BKIIOYACTCS B aBTOMATHYECKOM PEXUME paboThI
CHCTEMbI OJHOKpaTHbIM HaxatweMm kimaBuim <Hacoc>. I[lpu 3tom cBetomuon
I'oToBHOCTL HE CBETUTCS - HAcoc 3a0JIOKMpOBaH U HE Yy4acTBYeT B
ABTOMATHYECKOW pabOTe CHCTEMBI.

Pexxumbl paGboThI Hacoca IPH PYYHOM peskuMe padoThbl CHCTEMBbI:

PyuHoii peskum padoThl Hacoca ¢ 3aIMTAMHU - BKJIIOYACTCS B PYYHOM PEXUME
paboThl cUCTEMBI OJJHOKPAaTHBIM HaxxaTueM kiaBumu <Hacoc>. ITpu sTomM muraer
ceeroguon I'oToBHOCTE U cBeTUTCs cBeroauos Padora.

B arom pexxume Bce mpeoOpaszoBarTelld 4acTOThl pabOTaroT Ha OJHOW YacToTe,
oroOpaxaeMoi Ha nuGpoBoM HHANKaTope, Harpumep - F.40. [Ipu nepexmoyennn
MEXy aBTOMAaTHYECKUM M PYYHBIM PEXHUMOM paboTarolye HacOChl MPOIODKAIOT
paborare Ha yacrore PCS5. [Ipu nomomy kinaBum <+> WM <-> MOXXHO U3MEHSThH
4acToTy B mpenenax 3afaHHbix mapamerpamu PC4. — PC6. Ecnu mpu pabGore B
PYYHOM pEXHMME MPOUCXOANUT OTKIIOYEHUE MUTaHHS, TO IPU €ro BO30OHOBJIECHUH
IpUOOp 3aITyCcKaeTcsl B aBTOMAaTHIECKOM PEKUME.

B ciyuae BbIX0/a U3 CTPOSI JIUIEBOM NaHENIH yIIPaBIeHUs IpUOOPOM U/UiIU OOLIEro
koHTposutepa cucreMbl (KC) st BKIIOYEHUs] aBapHIfHOTO PYYHOTO peXMMa
HACOCAa MOXKHO BOCIIOIBb30BaThCs JIOKAIBHOM IIAHENBIO YIPABICHUs, KOTOpas
yCTaHABIIMBAETCS HAa COOTBETCTBYIOIIMH mpeobOpaszoBarens yactoTsl (ITY) BHYTpH
npubopa M IO3BOJNAET OCYIIECTBIATH JiokanpHOoe ympasieHue IIY. Ilocne
YCTAHOBKH JIOKaJIbHOHM maHenu ynpasiieHus: Ha [IY HeoOXoauMo HakaTbh Ha Hel
knasunty «PyuHoi-Bi» («Hand-On») u npy momoImy MmoTeHIHOMeTpa/KiIaBHII
BPYYHYIO YCTaHOBUTH YacTOTY BpalleHHs COOTBETCTBYIOLIEro Hacoca. [lpu
HEeo0X0UMOCTH 0e3 OTKIIOYEeHHs Hacoca JIOKAJIbHYIO MaHeNb YIIPaBIECHUS MOXKHO
nepectaButh Ha cienyromuit T4 u ocymecTBuTh aBapuiiHBI PY4YHOM IycK
CJIEAYIOLIETO HAacoca.
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YupapiieHHe TapaMeTpaMH  CUCTeMbl  OCYIICCTBISETCS MPH  ITOMOLIU
KJIaBHATYphl Ha JIMIEBOH NaHenu npudopa (puc.2, 1mo3.2):

<+> unm <-> - U3MEHEHUE NapaMeTpa U ero 3Ha4eHUsL.;
v’ - <Enter> - BbIOOp mapaMerpa WK BBOJ HOBOTO 3HAUCHHUS;
X -<Esc> - OTMEHa HOBOTO 3HAa4yeHHWs MapaMeTpa M BO3BpaT K paHee

YCTAHOBJICHHOMY 3Ha4€HHIO MIJIM BO3BPAT K BEIOOPY Mapamerpa;
<Esc>+<Enter> - BX0//BbIX0/ B P&XKUM ITPOrPaMMHUPOBAHUSI.

Jlst mepexona B peXUM MPOrpaMMUPOBAHHUS HEOOXOMMO OJTHOBPEMEHHO HaXaTh
knapuiy <Esc> + <Enter>. B pexxume nporpaMMupOBaHUsI MOKHO OCYIIECTBIISTD
YCTaHOBKY MPOrPaMMHUPYEMBIX TapaMeTpoB (HACTpOIKa MpHOOpa) WA MPOCMOTP
WH(POPMAIMOHHBIX ITAPaMETPOB (COCTOSTHHE BXOIOB IprOopa). IIporpamMmmupyemsbie
Y WH(POPMAIIMOHHBIC IMapaMeTphl ¢ yKa3aHHEM WX BO3MOXXHOTO MHHHMAJIBHOT'O H
MAaKCUMAaJIbHOTO 3HAUYEHHUS U €IUHUI U3MEPEHNS YKa3aHbl B 11.7.

[Ipu momomu kmaBumI <+> WM <-> HEOOXOAUMO BBIOpPATH IMPOrPAMMHUPYEMBIN
i WH()OPMAITMOHHEIN TapaMeTp W HaxaTh kiaBumry <Enter>. Ha unmukarope
Oymer OTOOpa)xaThCs YCTAHOBJICHHOE 3HAYCHUE MPOrPAMMHPYEMOro MapaMeTpa
(TIOCTOSTHHOE ~ CBEUEGHHE) WM ONpefeiisieMoe 3HAauYeHHE HWH()OPMAIMOHHOTO
napamerpa.

Jnst  W3MeHeHWs 3HAUCHWS POrPaAMMHPYEMOrO Iapamerpa  Heo0XOIUMO
BOCIOJIB30BaTHCS KJIaBUIIAMU <+> uin <->., HoBoe 3HaUeHHEe MPOrpaMMHUpPyeMOro
mapaMeTpa OToOpakaeTcs Ha HWHAWKATOpe C MUraHueM. [[is ero ycTaHOBKH
HeoOXxomuMo Haxath Kiapunty <Enter>. [y Bo3BpaTa K NpeAbIYIIEH yCTaHOBKE
HE00X0IMMO HaxXaTh KiIaBuiry <Esc>.

Jlnst BO3BpaTa K MpeABIIyIIeMy MEHIO BBIOOpa MapaMeTpoB HEOOXOMUMO HaXaTh
knaBunry <Esc>. Jns BeIXoma W3 pekuMa MPOrPaMMHPOBAHUS HEOOXOIUMO
OJIHOBpPEMEHHO HaxkaTh kiaBuiu <Esc> + <Enter>.
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5.5 Jlucneryepusanus HACOCHBIX CTAHIUI 10 yINpaBJIEeHHEM
npudopos SK-712

[Ipy TmOMONIM JOMOIHUTENBHOTO O0OpyHOBaHHUA (HE BXOIWT B KOMIUICKT
CTaHJAPTHOW IMOCTaBKH) CYIIECTBYET BO3MOXKHOCTH OCYIIECTBIISATH YIAJNICHHYIO
JUCTIETYCPHU3AIMIO HACOCHBIX CTaHIM MO yIIpaBiieHHeM mpudopoB SK-712.

Inara RS-485 (aptukyn - 2785193) npemnasHaueHa  JUIS OCYIICCTBICHUS
mucnerdepuzanuu npudopa SK-712 uepes untepdetic RS485 (mporokon Modbus
RTU). Kak mnpaBuio, uCHONB3yeTCsl Al yNpaBiIeHWs OOBEKTaMH B TIpeleiax
3/1aHUs ¢ MaKCUMaJIbHOU AsnHon tuHun 1000Mm.

Inara RS-485/USB (aptuxynm - 2895107) mpenna3HaueHa Ui OCYIICCTBICHUS
mucnerdepuzanuu npudopa SK-712 uepes untepdetic RS485 (mporokon Modbus
RTU) u noaxmoueHus kommsiorepa yepe3 nopt USB. Kak npasuiio, ucrons3yercst
JUIsl yIpaBJIeHHs1 OOBEKTaMHU B NpeneNax 3[JaHusl ¢ MaKCUMAaJIbHOW JUIMHON JIMHUH
1000Mm.

Mnara TCP/IP (aptuxkyn - 2785194) npenHa3sHadeHa Ui OCYIIECTBIICHHS
mucnerdepuzanuu npudopa SK-712 mo cern Ethernet (mporoxon Modbus TCP,
HTTP/WEB). Kak npaBuio, ucnons3yercs Uisi yIpaBieHHsS OObeKTaMH B 30HE
pacrionoxxeHus JokanbHOH cetn Ethernet w/mim npu momomm r100anbHON CETH
Wnrepner. Berpoennstii  WEB-unrepdeiic mo3BomseT ymnpaBisTh HACOCHOW
CTaHIMEH HaNpsIMYyI0, MCHOJB3Ys JI000H cMapT(oH, IUIAHIIET WM KOMIIBIOTEp
yepe3 Mureprer-Opayzep (Internet Explorer, Google Chrome, Mozilla Firefox,
Opera, i0S, Android, Safari).

GSM/SMS wundopmatop (BCcTpocHHBIH — ommus /SM) mnpemHa3sHaueH JUist
mucnerdepuzanuu npudopa SK-712 ¢ nomomsio SMS-coobmennii. Kak npaswusio,
UCTIONB3yeTCsl Uil OOBEKTOB Ha MECTHOCTH, pPabOTAIOIMX B aBTOMAaTHYECKOM
pexxume (Hanpumep, KHC).

ABTomMaTH3npoBaHHoe padouee mMecto SK-712 (nmporpammHoe obecrnieueHHe -
freeware) mMO3BONSET OCYIIECTBISITH IIPH TMOMOIMUA KOMIIBIOTEPa KOHTPOJh
COCTOSIHUSL W YIIPABJICHUE HACOCHBIMH CTaHIMSIMH ITOJ YIPaBICHHEM MPUOOPOB
SK-712, ucronb3ys BBIICOMUCAHHBIC HHTEP(EHCHI.

bonee mnoapoOHoe omucaHue IO JAUCHETYEPU3ALUM HACOCHBIX CTaHIMH IIOJ
yrpasnenueM npubopoB SK-712 pacrionoxeHo Ha caiite www. wilo-sk.ru
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6. YCcTaHOBKA / MOHTAXK

6.1 MonTax npudopa
[Ipn HacTEHHOM WCHOJHEHHWH KOpIyC HpHOOpa KpemuTcs K
CTEHE NPH MOMOIIH JI00eNel U ypynoB (4 mT.- B KOMIUIEKT

IIOCTaBKH HC BXOZ[HT). HpI/I HaIl0JIbHOM HCIIOJTHCHUU HpI/I60p

BHumaHnne ! | ycrapapiuBaercs Ha JONONHHTEIBHEIN HOKOMG (B KOMIUICKT

MOCTaBKM MOXKET HE BXOMHUTH). IIpu MOHTa)ke HEOOXOIMMO
NPUHATE MeEphl Ui obecrieueHrss HEOOXOAUMON CTereHH
3aIUTH Ipuoopa.

HpI/I60pI>I C BeHTI/IHHHI/Ieﬁ U HAJIMYUEM BXOIHBIX BO3AYIIHBIX
(1)I/IJ'H)TpOB YCTaHAaBJIMBAIOTCA B MECTax C¢ HAWMCHBUIUM

BHumaHue ! 3arps3HCHUCM BO3/1yXa u JOCTATOYHOI

LIUPKYJIANUEH/BEHTWIIAME BO3JyXa, OO0ECHeYHMBaIOMUX Ha
BXO/HBIX ~ BEHTWIIIMOHHBIX  pEIIETKax  JIOMYCTHMYIO
TeMIepaTypy 3KCILTyaTalluy Ipubopa.

[Tpn HEoOXOMMMOCTH CMOHTHPOBATH PYUKY PYOHMJIBHUKA Ha IEPEAHEH KpBIIIKE C
TIOMOIIIBIO0 COOTBETCTBYIOIIEr0 HHCTPYMEHTA, YCTAHOBHTH T€PMOBBOJIBI HA HU)KHEH
MaHeNu Npudopa M yCTAHOBHUTH BXOJHBIE BO3IYIIHBIE (DMIIBTPHI C pemeTkaMu (B
ciydae uX HaJIdqus).

6.2 JekTpuuecKoe NOAKJIIOYECHUE

QHGKT‘I)I/I‘IGCKOG MOAKIOYCHUEC pa3peiuacTcsa IMpOU3BOAUTH
QJICKTPOMOHTEPY, HMCIOLIEMY OOIMYCK COOTBETCTBYIOLICTO

MCECTHOI'O 3HepFOCHa6)KaIOH18FO npeanpudaTu.
IMoaxmrouenue JOJIKHO OCYIIECTBJIATHCA COrjiaCcHo
ﬂeﬁCTByIOMHM InpaBujiaM u HOpMaM 1o
3J'IeKTpO6 €30ITaCHOCTH.

Har[meeHI/Ie n 4yacCTtoTra HI/ITaIOH_Ieﬁ QJICKTPOCCTU OJIKHBI

BHumaHue ! COOTBCTCTBOBATH TCXHUYCCKUM XapaKTCPUCTUKaAM

Hacrosiero npudopa (. 1.2).

MomHocTn u HOMHWHAJIBHBIC TOKH TOJKIIIOYA€MBIX
HAaCcOCOB/, Z[BPIFaTeHeﬁ JOJI’KHBI COOTBCTCTBOBATH

BHumaHue ! TEXHUYCCKUM  XapaKTePUCTHKAM HACTOSIIETO MpHOOopa,

KOTOpBIE YKa3aHbl Ha HakKJIeHKe ¢ CEepUHHBIM HOMEPOM
npubopa, PacloIoKeHHOH Ha BHYTPEHHEH CTOPOHE IBEPH.

Ceuenne ui Kabens “TuTaromas AJIeKTpoCceTh — NpHoop” u

Buumahme ! Kabens “npubop - TBUTATENb Hacoca” JIOJDKHBI
- COOTBETCTBOBATh HOMHUHAJBHBIM TOKAM MOIKIIOYAEMbBIX
HACOCOB//IBUTATENCH.

B cootBerctBum ¢ [IpaBunamu ycrporicta 3iekrpoycranoBok (ITYD) B Tabmure 1
B KauecTBE MPHMEpa MPUBEAEH JOMYCTUMBIA JUTUTEIBHBIA TOK JJISI TIOABOISAIINX
MPOBOJIOB C PE3UHOBOW M MOJMBUHHIXJIOPUIHON H30AIUEN, MPOIOKEHHBIX B
onHOU TpyOe.
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BreiOop ceueHHMs TOKONPOBOMAIIMX JKWI KaOens “TUTaromas 3JIeKTPOCETh —
mpubOp” YCTaHABIMBAETCS B COOTBETCTBHHM CO 3HAYCHHEM HOMUHAJIBLHOTO TOKA
nmeurarens (L) YMHOKEHHOE Ha BO3MOXKHOE KOJIMYECTBO OTHOBPEMEHHO
paboTaronux HaCOCOB.

Ta6nuna 1
Ceuenue TokonpoBoasimei Toxk oxHoro 3-:kuiabHoro | Tok oaHOro 3-KuJaLHOr0
JKHJIBI, Mm> MEJHOTr0, A aJIOMUHUEBOTO0, 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
IIpu BbIOOpe Kabens C  aTIOMHUHHEBBIMH  JKWJIAMHU
HEOOXOMUMO  0053aTEIFHO  HUCIMOJIE30BaTh  MEPEXOHBIC
BHumaHue ! N
HaKOHEYHUKH. HemocpencTBEHHBIM MOHTaX aJTIOMUHHEBBIX

MMpOBOJOB B KIIECMMHHUKHA an/I6opa HEOIMYCTHUM.

IMpn mnonxmoueHnn kabenedd ¥ TPOBONOB HEOOXOIUMO

HCMONB30BaTh HHCTPYMEHT COOTBETCTBYIOLIETO THUMA U

BHumatnwe ! pasmepa. MOHTaX TPOM3BOAMTL aKKypaTHO, HE JOIycKas
TIOBPEXK/ICHNST KIIEMMHUKOB. J{JIs1 MHOTOXXHJIBHBIX ITPOBOIOB
UCTIONb30BaTh HAKOHEYHUKU COOTBETCTBYIOLIETO pa3Mepa.

- Ioaxnroyenue nuraromeil Tpexdasnoii iexkrpocern ~380B, 50TI'm x
OCYIIECTBIISIETCS. TP TOMOIIM COOTBETCTBYIOIErO KaOelsl MW KOHTaKTOB
OCHOBHOT'O CETEBOr0 PYOMJIbHMKA WM €ro KJIEMMHHUKOB M HIMHBI 3a3€MJICHUS
(puc.3) - L1, L2, L3, PE. Ilpu moHTaxe mnpubopoB c ommueir /M230 ¢
nUTaHueM oOT ofHoda3Hoi snmektpocetn ~220B, 50 Heobxommmo
noakmounTh (pazy L k kinemme pyownpHuka L1, a Helitpans N k Kiemme
pyomnbnuka L3. Knemma pyOunsarka L2 He mogxiitogaeTcs.

- IlogkiroueHwe HACOCOB OCYIIECTBIISIETCS B COOTBETCTBHHM CO 3HAYEHHEM
HOMHHAJIBHOTO TOKa IMOJKIII0YaeMOro JBUratens (yKazblBaeTcs Ha HIMIbJUKE
nBuratens Hacoca). Jlms  3TOoro HEOOXOAMMO — YCTaHOBUTH  CEUYEHHE
TOKOIIPOBOJIAIINX JKHJI KaOesst “lpuOop - IBUraTens Hacoca’, HalpuMep, 110
Tab6murme 1. CooTBEeTCTBYIONMM KabelleM HEOOXOIUMO MOIKIIOYUATH KICMMEBI
Tpexdasueix apuratencii Hacocop U-V-W, PE u xieMMBl TepMopesucTopa
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PTC/WSK K COOTBETCTBYIOIIUM KJIEMMaM KOJIOIKK Xn Juis Hacoca n (puc.3).
Jlns HacocoB He mMeromux 3ammthl asurarencii PTC/WSK neobxomumo
YCTaHOBHTH MTEPEMBIUKY WU BKIIOYHTH METOJ] 3aIIUTHI OT IEeperpena mo TOKy
ETR, ycranoBus 3nauenue napamerpa PF6. =0.

Ilpn moAkmOUeHWH Hacoca K MNpUOOpPY HEOOXOAWMO HCIONB30BATh
9KpaHUPOBAHHbBIA Kabellb Hacoca U MPOU3BECTH 3a3EMJICHHE OIUICTKH KaOels
MPU TIOMOLIN CIEIHAIBHON 3a3eMJISIFOLIEH CKOOBI PACIIONOXEHHOM CHHU3Y Ha
MOHTa)XHOU maHesu npudopa. Kabenb Hacoca T0MKeH ObITh 3aKPEIIeH MEXITy
MOHTQ)XHOW MAHEJTBI0 M 3a3eMISIoNIeil CKOOOW M B MECTE 3aXMMa OIIeTKa
Kabesst JOJKHA OBITh 3aYMINEHA OT M3OJAIMHU. 3a3eMJIEHHE «KOCHYKO» He
JIOITYCKAeTCsl.

3a3CMJICHUC

/ OIIETKH Kabens

IToncoequHenne BHEIMHUX JATYHKOB U yCTPOﬁCTB CUTHAJIN3AallUH:

HpI/I IOACOCAMHCHNN BHCIIHUX JaTUUMKOB U yCTpOﬁCTB

BHumaHme | CUTHAJIM3AIUU  HEOOXOJMMO YYUTHIBATH JJICKTPUYCCKUC
; mapaMeTpbl  COOTBETCTBYIOIIMX  BXOJOB/BBIXOJIOB  IIO
Tabmue 2.
Tabmura 2
HaumeHoBanue
Tun curnajia Pacnosioxkenue

BXO0/1a/BbIX0/1Q

HUCKPETHBIC BXOJIbI Knemmnuast xomonka X0 -
Aucxpe A Konrakr A
EXT, WM TOJICOET. BHENI. JATYUKOB
Amnajor. Bxos 4-20MA, Knemmuas xomogka X0 -
AN - 4-20mA, Unut. =24 VDC TOJICOET. BHENI. JATYUKOB
SBM. SSM Konrakr pene Knemmuas xononka X0 -
’ Unarp. =250 B, Inarp.=1 A | moxcoe/. BHENL JaTYUKOB
PTC n PTC-tepmucrop wumm koHTakT | Knemmuas komoaka Xn -
WSK (raipBaHUYeCKH pa3Bsi3aH) | IS MOACOE. Hacoca n

Jls mojcoeMHEeHNsT BHELTHETO YCTPONHCTBA CUTHAIM3AalMKH pabOThl CUCTEMBI
ucnons3ytores kieMMbl NO, CC, NC — SBM xiiemmHoi#t xostonku X0 (puc.3),
TIPE/ICTABIISIONINE COOOW TepeKIoYaronii KOHTakT pese. Perne BKIOYEHO -
€CJIM XOTs ObI OZINH W3 HACOCOB T'OTOB K paboTe B aBTOMAaTHYECKOM PEXHUME U
paboTta CUCTEMBI HE OJIOKUPYETCS BHEIIHUMH CHTHAJIAMU - OOOOIICHHAS
CUTHaJM3anus paboThI.
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Jlnst moncoeMHEHWsT BHEIIHETO YCTPOWCTBA CHTHATH3AIMHM HEUCIPABHOCTU
cuctembl ucnonb3yroTest kiieMMmbl NO, CC, NC — SSM ki1eMMHON KOJOJIKH
X0 (puc.3), mpencTaBsrONMe COOOH MEPEKITIOYAIONINN KOHTAKT pene. Pene
BKJIIOUEHO - €CJIM OOHapyKeHa XOTs Obl OJHa HEHCIPaBHOCTh B CHCTEME -
0000IIIeHHas CUTHAIM3AIMS HEUCIPABHOCTH.

IToncoenvHeHre BHEIIHUX JATYMKOB K KJIEMMaM aHajaoroBoro Bxoaa AN, u
muckpetHeiM  BxomoB  EXT, WM  kinemmuoir komogku X0 (puc.3)
OCYILIECTBIIICTCS B 3aBHCUMOCTH OT HCIOJNB3yEMBIX BHEIIHUX JaTIYUKOB B
coorBercTBUM ¢ TaOnwmeit 3. B Ttabmure yka3zaHa Takke 3aBUCHMOCTh
0TOOpakeHHs KOJla HEUCIPABHOCTH TPU CpabaTHIBAHHUH COOTBETCTBYIOIIETO
BHEIIIHETO JJaTYMKa W T KoHTakTa natyuka - NC (Normal Closed — HopManbHO
samkuyTheii) Wi NO (Normal Opened — HOpMaILHO Pa3OMKHYTHII).
B ciydae. ecnu BHEITHUH JaTYMK HE UCIIONB3YETCS, @ TUI KOHTAKTa JaTYUKa
obo3HaueH — NC,, o Heooxomumo kireMMbl EXT, WM  COOTBETCTBYIOIIETO
BXOJIa COCJIUHUTH TIEPEMBIYKOH .

Tabmuma 3

Bxon TloaxaroyaeMbIid JaTYNK WM CUTHAJI Tun Kox

AN AHANOroBBIN TATYMK JAaBlIcHUS (TIeperaa) - -

JIVCKpEeTHBI# CHrHAJ - B 3aBUCHMOCTH OT YCTAaHOBKH
napamerpa PF9. Bo3aMorkeH crenytonmii BBIOOp
JIOTUKHU paboTHI:

PF9.=0- qucTaHIMOHHOE OTKIIIOUEHUE NC E.00

PF9.=1- npu pazomxayrom EXT npoucxonut - -
peryaupoBaHHe IO OCHOBHOH ycTaBKe
HOMUHaJIBHOTO AaBiieHus PPn.

- ipu 3aMkHyToM EXT npouncxoaur
peryaupoBaHue MO AOMOJIHUTETbHON
yCTaBKE€ HOMUHAJIBHOTO AaBiieHus PPu.

EXT | PF9.=2- npu pazomkayrom EXT npoucxoaut - -
perylupoBaHue 10 OCHOBHOM yCTaBKE
HOMUHaJIBHOTO AaBieHus PPn.

- ipu 3aMkHyTOM EXT npoucxoaur nepexon
B PEXHMM MaKCHMaJbHON IMPOU3BOUTEIb-
HOCTH CHCTEMBI — ITOCIIEI0BATEIHHO
BKJTIOYAETCSl MAKCUMAaJIbHOE KOJIMYECTBO
HacocoB (PF2.) Ha MakCUMaITbHOM YacToTe
(PCe.). ITpu aToM pabota HacOCOB
OCYIIECTBIISIETCS] HE3aBUCHMO OT
MoKa3aHMU aHaJoroBoro Aaryrka AN u
JIMCKpeTHOro Bxojna WM

WM | JIMCKpETHBINM CUTHaJI 3aIUTHI OT CyXOro Xoaa NC E.02
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7. BBoxa B JKcIUIyaTallMI0 ¥ NPOrpaMMHpPOBaHME
CHCTEMbI

[epen BBOZOM B DKCILTYaTalMIO CHCTEMBI HEOOX OJTMO:

- TPOBEPUTH NPABWIBHOCTH O3JIEKTPUYECKOrO TOACOEIMHEHHS KOMIIOHEHTOB
CHCTEMBI, OCOOEHHO  3a3eMJICHHMSI B  COOTBETCTBHM C  MECTHBIMH
TIPEANTICaHUSIMU;

- B 3aBUCHMOCTH OT Ha3HA4YeHUs] CHCTEMBI HEOOXOAWMO ONpeNeNuTh |
3arporpaMMHUpOBaTh MUHHUMAJIBHOE KOJIMYECTBO OJHOBPEMEHHO PadOTAIOMINX
HacocoB (mapamerp PF1.). [lnsg cucteM IMPKYISIUMM MUHHMaJIbHOE
KOJIMYECTBO OJTHOBPEMEHHO Pa0OTAIOMINX HACOCOB JIOJKHO OBITH paBHO 1, s
CHCTEM TIOBBIIICHUS JABJICHUS MUHMMAJIBHOE KOJIMYECTBO OJHOBPEMEHHO
paboTaronux HacOCOB JIOIKHO OBITH paBHO 0 mim 1;

- B 3aBHCHMOCTH OT Ha3HAU€HMs] CHCTEMBl M KOJMYECTBA PE3EPBHBIX HACOCOB
HEOOXOAMMO  ONpEIeNUTh MAKCHUMAJbHOE KOJIMYECTBO  OJHOBPEMEHHO
paboraronux HacocoB (mapamerp PF2), ycraHaBnmBaemMoe Kak pasHHLIA
MEXIy OOIMM KOJIMYECTBOM HACOCOB M KOJMYECTBOM PE3EPBHBIX HACOCOB.
ABTOMaTHYECKOE PEryIMpPOBAaHHE KOJIMYECTBA ONHOBPEMEHHO DPaOOTAOMIMX
HACOCOB MPOHCXOIUT B MHTEpBaJie MEXAY 3HaueHHsMHU mapamerpoB PF1. u
PF2.;

- TPOW3BECTH YCTAHOBKY IIPOrpaMMHpPYEMBIX MapameTrpoB B KaxaoM ITH mpu
TIOMOIIY JIOKAJIBbHOW IaHEIW YHpaBieHHs (B KOMIUIEKT BXomur 1 mr.),
KOTOpYIO MOXKHO TiepecTaBisiTh Mexxay 11U He Boikimouast mpubop. Omucanue
MIPOrpaMMHPOBAHUS napamerpoB ITY mpuBeneHO B JONOJHHUTEIBHOM
JnokyMeHranuu Ha [14:

- 1-24 — HOMUHAJBHBIN TOK ABHUraTesns (A)
- 3-41 — Bpems pa3rona (cek.)
- 3-42 — Bpems 3ameieHuS (CEK.)

- TIPOM3BECTH YCTaHOBKY BCEX IIPOrPaMMHUPYEMBIX I1apaMETPOB CHUCTEMBI.
Ocoboe BHUMaHUEe 00paTUTh HA yCTaHOBKY mapamerpa PF6. — BeiOop merona
3alUTHI IBUTATEJIEH OT eperpeBa.

- TIpH BBOJIE B 3KCIUTyaTalMIO Ka)KJOr0 HAcOCa U HACTPOHKE BHEIITHUX JATYHKOB
PYKOBOJICTBOBATHCSl HHCTPYKIMSMH, KOTOPBIE K HUM ITPUIIAratoTcs.

7.1 IlporpaMmMupoBaHue NapaMeTPOB CHCTEMBbI

Jlns BXoma B peXMM MNpPOrpaMMHUPOBAaHUSI HEOOXOAWMO OJHOBPEMEHHO HaXKaThb
knaBuiu <Esc> + <Enter>. B pexuMe nporpaMMupoBaHHUsS MOXHO OCYIIECTBIIATh
YCTQHOBKY HPOTPaMMHPYEMBIX MNapaMeTpoB WIM HPOCMOTP HH()OPMAIMOHHBIX
napameTpoB. IIporpammupyemble mapaMeTpbl H3MEHSIOTCS ONEpaToOpoM U
WCTIONB3YIOTCS  JJISl  HACTPOMKH CHUCTeMBbl. MHQOpManuoHHBIE MapamMeTphl
W3MEHSIOTCS CaMOCTOSTENIFHO BO BpeMs pabOThl CUCTEMBI U CIIYXKAaT JJIsl OLEHKH
COCTOSIHUSI CUCTEMBI, HaJIaIKU U TIOUCKA HEUCIPAaBHOCTEH.

[IporpammupoBanue mapamMeTpoB TmpeoOpaszoBatencii dwactotel ([TY) mpum
HEOOXOANMOCTH OCYIIECTBIISIETCS MPU ITOMOIIM JIOKaJIbHOM MaHeNn YIpaBlleHus,
ycranaBnuBaeMoi Ha IIU. Omnwmcanme nporpammupoBanus [IY npuseaeHo B
JIOMIOJTHUTENBHOM ToKkymMeHTanuu Ha IT4.
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B Tabmuue 4 ykazaHel nporpaMMHUpyeMble MapaMeTpbl CUCTEMBI (C TOYKOH) M
nHpopManmoHHble mMapamMeTpbl (0e3 TOYKHM) C yKa3aHHEM HX BO3MOXKHOTO
MHUHAMAJIFHOTO W MaKCHMAaJIbHOTO 3HAa4eHWs W eAuHMIl u3MepeHus. [lapamerpsr
yCTaHABIIMBAEMBIE 110 YMONYAHUIO HA MPENIPHITHH-U3TOTOBHUTENE MPUBEICHHI B
cronbue «M13ror.».

MaxkcuManbHOE KOJIMYECTBO OTHO-

PF2. [1-6] 6
BPEMEHHO PabOoTaIOIINX HACOCOB
PFL. MuHHMaTBHOE KOJIUIECTBO OJTHO- 0-1] 0
BPEMEHHO PabOoTaIOIIMX HACOCOB
Anpec ycrpoiictBa Modbus
PC9. | (mapamerps! uHTEpdEtica - [ 1-247 ] 1
9600,8,N,2 / 9600,8,N,1)
[0] — ympaBa. 3amperieHo
(mocTynHO MoTy4YeHNe
PC7. bouposxa ynanenroro HHPOPMAIMH O COCTOSTHUH 1
rQpoBOro ynpaBieHHs cricTeMbI)
[1*]- ynpasa. pa3perieHO
PC6. | Makc. yacToTa BpallleH!s] Hacoca [25-50] ' 50
PCS. Yacrora Havama nporecca [25-50] Tt 40
pEryaupOBaHUs
PC4. | Munum.yacrora BpameHust Hacoca | [25-50] 'y 35
Wuterpanbhbnii ko3 duimeHTt
PCL. perynstopa 1/TI [cek] [0-1] 0,5
PCO0. | Koadd.nporopumonansnoctu Kp | [0-2] 0,5
JluanazoH yCTaHOBKH
PP3. | MakcuM. 1aBjicHUE B CUCTEME 3aBUCHUT OT JUara3oHa 10,0
anauior. patauka (PF3.)
PP0. | Ilopor BKIIOYEHHS HACOCOB [0-100] % 90%
JlomonHUTENEHAS yCTaBKA
JluanazoH yCTaHOBKH
HOMUHAJILHOTO JaBJICHUS B
PPu. CHCTEME (IOCTYIHA TOTBKO IpH 3aBUCUT OT JUara3oHa 3,0
PF9.<1) anasor. natumka (PF3.)
JluanazoH yCTaHOBKH
OCHOBHas yCTaBKa HOMHHAJIBHOTO
PPn. 3aBUCHUT OT JUara3oHa 3,0
JIABJICHUS B CHCTEME
anauior. natauka (PF3.)
Pt Temmneparypa BHyTpHu npudopa Orobpaxenue - °C -

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

Tabnuma 4
IMapam. HaumenoBanue napamerpa Onucanne Hsror.
pts. | Dpet mmmrieckoro [0 - 240] uacoe 6
TIepeKITioueHnst 6a30BOro Hacoca
3azepkka OTKIIOUEHHS MOCe-
Pt2. | Hero Hacoca npu oOHapyKEHUH [0 - 240] cex. 5
«HYJIEBOTO» pacxojia
Ptl. 3aneprkka cpabaTbIBaHUS 3aIIATHI [0 - 240] cex. 0
10 CyXOMY X0y
Pto. 3azep)kKa BKIIIOYEHHS TUKOBOT'O [0 - 240] cex. 0
Hacoca 1ocje BKIIY. 0a30BOro
[0]- nucrannmonHoe
OTKJIFOUCHHUC
[1] — BO3MOXKHOCTB
peryIupoBaHusl 110
BBI60p JIOTUKH pa60TI>I JIOMIOJTHUTENIBHON YCTaBKe
PF9. | nuckperHoro Bxona EXT JIaBJICHUS 0
(cm. Tab6m.3) [2] — BO3MOXHOCTB
Iepexoa B PEXUM
MaKCUMaJIbHOH
MPOU3BOJUTECIBHOCTH
CUCTCMBI
[0]- o Toxy ETR (anamor
TEIIOBOTO Pele) — IpH
PF6 Merton 3a1uThl ABUTATENEH OT OTCYTCTBHH JIaTYHKa |
| meperpeBa PTC/WSK
[1] —c ucnone3oBaHEEM
natunka PTC/WSK
[150 - 250]
Hanpumep:
PF5. | KamuOposka ananoroBoro natauka | [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 AaTYMKA [6]-6.0; [7]-10; [8]-16; 8
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8. Texuuueckoe 00cay:KUBaHHE

Ilepen  mpoBemeHmeM  pabOT MO  TEXHUYECKOMY
OOCIY)KMBAaHHIO WM PEMOHTY OTKIIOYUTE CHCTEMY |
HCKJTFOYHTE BO3MOXKHOCTb HECaHKI[MOHUPOBAHHOTO
BKJIFOUCHHSI.

PekomeHyeTcsl MepHOIUIECKH KOHTPOIUPOBATh TEMIIEPATypy MOJABOMAIIMX M

BHYTPEHHUX CWJIOBBIX Ienei. [lns storo He pexe 1 paza B roa, mociue

MIPOIOJKUTEIBHOM paboThI mKada Mo HAarpy3KoH, He0OX0UMO:

1. OGecrounTh mKad, OTKIIOYNB BBOAHON PyOUIIHHUK.

2. IlpousBecTH BH3YalbHBIH OCMOTP KOHTAKTOPOB, aBTOMATOB, KIEMMHHKOB H
MPOBOJIOB HA MPEIMET TEIUIOBOTO Pa3pyIICHHUs] WK OIUIABJICHUS U30NAMU. B
crydae OOHAPY)KEHHS TPH3HAKOB TEIUIOBOIO pa3pyLICHHs, AanbHeiias
9KCIUTyaTalms [ikada 3ampemaercs 10 NPOBEACHHS BOCCTAHOBUTEIHHOIO
pEMOHTa, TaK KaK 3TO MOXKET IPHBECTH K BO3TOPAHHIO.

3. Cobmonas HEoOX0/IMMBble MepHI MIPE0CTOPOKHOCTH, pyKoi
MPOKOHTPOIUPOBATh TEMIIEPATYpy CHJIOBBIX MPOBOJOB B HEMOCPEACTBEHHON
OJM30CTH OT MECT MPUCOCJMHEHUS. B ciydae OOHAapyKEHHsI JOKaJIbHOTO
neperpesa npoBoJIOB, MPOTSIHYTh KJIEMMBI COOTBETCTBYIOIMM MOMEHTOM .

[Mpubop I0MmKEH COMEPIKAThCI B YUUCTOTE. PerynsapHo, B 3aBUCHMOCTH OT YHCTOTHI

MOMEIICHUSI B KOTOPOM OKCIUTYaTHPYeTCsl NMpHOOp, HEOOXOAUMO MPOYHUCTHUTH

npubOp, MPOYUCTHTH BXOAHON BO3AYLIHBIH (GUIBTP (MOATIECKUT MEPUOTUYECKON

3aMEHE) U BEHTUIISITOP MPH UX HAJTHYHH.

-3 .

9. HecnipaBHOCTH, NIPUYMHBI M CIIOCO0OBI YCTPAHEHUS
9.1 Ecimn npubop He BKIIOYAETCS, TO HEOOXOAWMO IPOBEPUTH IMPABHIBHOCTH
HOJCOEANHEHUS K ITUTAIOIEH JICKTPOCETH U UCHPABHOCTD NPEIOXpAaHUTENeH pu

HUX HaJIMYUU.

9.2 B ciyyae cpabaTbIBaHMSI 3allUTBl M OTOOpPaKEHMSI KOAA HEUCIIPaBHOCTH,
yCTpaHUTE PUIHNHY cpabaThIBaHUS 3aIHTHI.

Koipl HencnpaBHOCTEH 0TOOpaXKArOTCS B CICAYIOIIEM BUJIE:

E.xy
X - THI HEUCIPaBHOCTH | | Y - HOMEpP HEHCIIPaBHOCTH
x=0 — HeucnpaBHocTH cucteMbl (Tabmura 3)
x=1,23,45,6 — HeucnpaBHOCTH HacocoB (Tabmuia 4)

Ko/pl BO3MOMHBIX HEUCITPABHOCTEN CUCTEMBI YKa3aHbl B Tabuuie 5 .
Tabmuna 5

Kox HencnpaBHOCTH CHCTEMBI

E.00 | /lucraHimoHHOE OTKIIOYEHHE

E.01 |OO6psiB natumka (I<2.5mA)

E.02 |3amuTa oT cyxoro xoaa

E.06 Hpe;lynpex(/:[eHI/Ie 0 BO3MOXHOM HECUCIIPABHOCTU CUCTEMbI BCHTUJIAIIUN

(TeMnepaTypa BHYTpHU mpu6opa Beime gornyctumoii - 50° C)

Ilpy BO3HMKHOBEHHWH HECKONBKMX HEHUCIPAaBHOCTEH OHU  OTOOpaKaroTCs
UKIHYecKH. [T  YCKOpEHHOH MpPOKPYTKH KOJOB HEHCIPABHOCTEH MOXHO
HCTIONB30BaTh KIABUIIN <+> HITH <->,

B cnydae ycTpaHeHHs] HEHCIIPABHOCTH CUCTEMBI, €€ KOJI aBTOMAaTHYECKH ITePecTaeT
oToOpakaThCs, a CBETOAMON OOOOLIEHHOH aBaphUM CHCTEMBI TacHET, KpoMe
npeaynpexeHus, oroopaxaemoe kogom E.06.

B cmyuae camoycTpaHeHHWsS ~— HEHCIPAaBHOCTEH,  OTOOpa)KaeMbBIX  KOJIOM
npexaynpexnaernst E.06, cerognon o0OOIIEHHONW aBapHu CHCTEMBI NPOIOKAET
CBETHTCSA, a KOJ MpenynpexacHus (HUKCHpYeTcs OO MOMEHTA BBIKIIOYCHHUS
npubopa wnM A0 Haxartus kinaBumu <Enter> (puc.l, mo3.2) B pexume
0TOOpaXKEeHHS KOIOB HEUCTIPABHOCTEH.

3ahUKCUPOBAHHBINA KO MPEAYNPEKACHHUS O BOSMOXXHOH HEUCIPABHOCTU CHCTEMBI
BeHtwisiu  (E.06) m cooTBercTByrommii eMy CHUTHajl OOOOIIEHHOH aBapuu
CHCTEMbl HE BIWSIIOT Ha (YHKIMOHMPOBAHHE CHUCTEMBbI W HCIONB3YIOTCS IS
(bUKCHPOBaHUS yKa3aHHOI HEUCITPABHOCTH.

B cnydae mpeaynpexaeHHs O BO3MOXXHOW HEHUCIPABHOCTH CHUCTEMBbl BEHTHJISLIMH
(E.06) HeoOX0aMMO MPOBEPHUTH LIEIOCTHOCTD MPEIOXPaHUTENsT BEHTUIISTOpa (TIpH
ero HallMYuHh), paboTOCIOCOOHOCTh BEHTHSITOPA M TPOYHUCTHTH WITH 3aMEHHTh
BXOJTHOU (QHIIBTP.
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Ko/ibl BO3MOXHBIX HEUCIPABHOCTEH HACOCOB B 3aBUCHMOCTH OT HOMEpa Hacoca
yka3aHbl B Tabmume 6 .

Tabmura 6

Kox B 3aBucnmocTn ot HeuncnpaBHOCTH HACOCOB
HOMepa Hacoca (mBurarens wu IT4),
1 2 3 4 5 6 r7ie n - HoMep Hacoca (1-6)

E.n0 - ITY nacoca n HegoCcTyneH s
YIIpaBJIeHUs OOMINM KOHTPOJUIEPOM CHUCTEMBI
E.10| E.20| E.30|E.40 | E.50| E.60] ®ukcupyetcs npu norepe nutanus [14, npu
otkase [TY mnu npu nepesoae T4 B pexum
JIOKAJIbHOTO YIPaBJICHUS

E.n1 - 3amura Hacoca n no cursany PTC

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

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 Hacoca n

E.14| E.24| E.34|E.44 | E.54 | E.64| E.n4 — npoune HeucnpaBHocTu 1Y Hacoca n

E.n5 - HCYIOBJICTBOPUTEIILHOC Ka4Y€CTBO

E.15|E.25| E.35|E.45 | E.55| E.65 M
MUTAIOIIEN CETH HAcoca n

E.n7 - pabora Hacoca n B aBapuiiHOM pexHnMe
PY4HOrO IycKa

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

st cOpoca 3adMKCHPOBAHHBIX HEUCIPABHOCTEH HACOCOB HEOOXOIMMO HaXaTh
knasuiry «Hacoc» - «n» B COOTBETCTBYIOIIEH 00JIACTU YIPABICHUS HACOCAMH
(puc.1, 1o3.5). Ilpu 3ToM Hacoc OYyJET BBIKIIOUCH W3 aBTOMATHYCCKOTO PEKHMA.
JIyis TepeKITioYeHusT B aBTOMATHYECKUN PEXUM HEOOXOJMMO MOBTOPHO HAXKAaTh
COOTBETCTBYIOIIYIO KiaBuiny «Hacoce» - «n».

Ecmn xom HeucnpaBHocTH He cOpackiBaercs kiaBumieii «Hacoc» - «m», To
HEO0XOIUMO TIPU TTOMOIIM OCHOBHOT'O CETEBOT0 PYOHMJIBHHKA OTKIIFOYHUTH TPUOOD,
MOJIOKJIATh OKOJIO | MUHYTHI 7O MOJHOW paszpsiiku emkocted [IU u Brimouuth
mpudop.

Ecan camocTosiTe1bHO He yaaeTcsl YCTPAaHUThL NnpodjemMy B padore nmpudopa,
o0pamaiiTech K CHENUAINCTY MO JAaHHOMY OOOPYIOBaHMI0 MJIH B CIYy:XKOy
cepBuca ¢pupmsl WILO.
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10. I'apanTHN M3rOTOBUTEJIS
[peaAnpusTHE-U3rOTOBUTENh TAPAHTHPYET COOTBETCTBHE MPUOOpA TEXHUUECKUM
XapaKTePUCTUKAM TpPU COONIOJCHHH YCIOBHI OKCIUTyaTallMd, XPAaHCHHS W
TPaHCHOPTUPOBAHMS, YCTAHOBJICHHBIX OKCIUTYaTAIMOHHOW JOKyMEHTaluend Ha
mpudop.
apaHTHIHBIA CPOK DKCIUTyaTallMd MPUOOpa yCTaHABIHMBAeTCS 12 MECseB CO JAHA
NpoAaXHu, HO He Oonee 15 MecslleB ¢ MOMEHTa WU3rOTOBJICHHS HA MPEANPUSITHH-
H3TOTOBUTEIE.
JleficTBre rapaHTHIHBIX 00S3aTENBCTB MPEKPAIIACTCS:
® [0 UCTCUCHUH TapaHTUHHOTO CPOKa
e B CIIy4yae yTpaThl (yrepH) macmopTa
e pU HECOONMIOJCHUH TOTPEOUTENIEM YCIOBHHA M TpaBHI XPaHCHHS,
TPAaHCHOPTUPOBAHMSA, MOHTaXa W OKCIUTyaTal[UM, YCTAHOBJCHHBIX B
PYKOBOJICTBAX IO SKCIUTYaTALMH K MOHTaKy mpudopa
®  [pPH CaMOBOJIBHOI pa3bopKe U PEMOHTE KOMIUIEKTYIOIIUX TPpUOopa
®  [pY BHECEHUH B KOHCTPYKIHIO MM KOMIUIEKTAIIMIO MPUOOpa M3MEHEHHIA,
HE COTNIACOBAHHBIX C MPEANPHUATHEM-U3TOTOBUTENIEM
e [pH MOBPESXKACHHUAX B PE3YJIbTATe aBapUH JHOO HHBIX MEXaHHMIECKHX
MOBPEXIEHUHN, TMPOU3OUICANMX HE B  pE3ylbTare TEXHUYECKUX
HEHCIpaBHOCTEH Mpudopa
e mpu 3ameHe [loTpeOuTeneM CTaHIAPTHBIX KOMIUICKTYIOIIMX HpHOOpa Ha
Ipyrue, HE NpeIyCMOTPEHHBIC HOPMATUBHO-TEX HUYECKOU
JNOKYMEHTAIlMeii  WIM  OmHCaHWeM  npubopa,  MPeOoCTaBICHHBIX
MPEANPUSTHEM-U3TOTOBUTEIIEM
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