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YBAXAEMbIV [MOKYIATE/Ib!
bnazodapum Bac u no3dpasnsem c npuobpemeHuem o6opyoosarnus TM AQUARIO.
YeepeHol, ymo Bbl He pazo4yapyemecs 8 Bawem svibope.
enaem npuamuoti skcnnyamayuu!

BHUMAHMUE!

Mpexae Yyem NPUCTYNUTb K MOHTaXy 1 3KCrlyaTaLmy Hacoca, MPOCMM BHUMATENIbHO U3YUYUTb
AaHHoe pykoBoacTBo. Crieaya MHPOPMAaLMM 1 YKa3aHUAM, U3NTOXKEHHBIM B PYKOBOACTBE, Bbl
n36exnTe owmnboK B paboTe C HACOCOM U1, TEM CaMbIM, MUHUMK3NPYETE PUCK BO3HUKHOBEHUA
ABaPUHBIX CUTYaL NI 1 NOSIOMOK.

Kpome Toro, B pykoBOACTBE U3/10XKeHbI TPe6OBaHNA, NpM3BaHHble o6ecneunTtb 6e30macHOCTb ANA
nepcoHana, oCyLeCTBIIAOLEr0 MOHTaX 1 dKCMyaTaumio.

B cjly4dyae npeHe6pe>KeHV|ﬂ Tpe6OBaHVIF|MVI AaHHOIoO pykKOBOACTBa, Bbilweliee U3 CTpoA
oﬁopy,qosaHl/le He NOoKpblBaeTCA rapaHTme|7| n3rotosuTenA.
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1. WHOOPMALIUA N0 BE3OMACHOMY UCNOJIb30BAHUIO 060PY0BAHUA

BarkHas MHGOpPMaLis B TEKCTE PYKOBOACTBA COMPOBOXAAETCA CreLaibHbIMY CYIMBOJIAMU.

BHUMAHME! YKkazaHua v npegynpexaeHus, cnegytoLe 3a AaHHbIM 3HaKOM, OTHOCATCA K KaTeropum
0060 BaKHOCTU 1 TPebyIoT 06513aTeNIbHOr0 03HAKOMAEHNA U BbINOHEHUS.

3Hak o6bLLel onacHOCTY obpallaeT BHUMaHWe Ha yKa3aHuA PyKOBOACTBA MO KCrlyaTaumy,
HapyLUEeHEe KOTOPbIX CBA3aHO C PUCKOM 3[HOPOBBIO UMV XKNU3HU NIOAEN.

1.1Tpe6osanus K keanugukayuu nepcoHana

MoHTax obopynoBaHua TpebyeT crneumanbHbiX 3HAHWI U HABbIKOB, a TaKXe Hanuuue
Heo6XOAMMOro MHCTPYMEHTa y MepcoHana, ocyliecTsasaLwero pabotbl. MNepen nposefeHnem
paboT yCTaHOBLUMKY HeOOXOAVMMO U3y4ynTb COfepKaHue JaHHOro PyKOBOACTBA W MPOBOAUTHL
paboTbl B CTPOrOM COOTBETCTBUM C U3NOXKEHHBIMU TPeBOBaHUAMMN 1 COOMIOAEHNEM TEXHUKM
6e30nacHoOCTU.

Jlnya, ocyuwecTBnAloWmMe dKcnayaTaumno obopyaoBaHma, TakKe 006A3aHbl 03HAKOMUTLCA C
cofepkaHnem faHHOro PyKOBOACTBA.

K SKcnnyaTaynn He AonyckatoTca nnua C NOHWXeHHbIMA d)l/l3|/ll-lecKI/IMVI, CEeHCOPHbIMU
M yMCTBEHHbIMU CMOCOOHOCTAMM, EC/IN OHU He HaXxo4ATCcA nog NpucMoTpom nuua,
OTBETCTBEHHOrO 3a X 6€30MacHOCTb.

He gonyckaeTca npucytTcTteue ,que!?l BOMM3N mMecTa YCTAHOBKU © pa6OTbI
O60pyﬁ|OBaHVIF| 6e3 NPUCMOTPa OTBETCTBEHHOIO JinLa.

1.2 UcmoyHuKu nogbiwieHHot onacHocmu npu pa6ome 060py0o8aHus

HacocHas YCTaHOBKa MMeET BpaLialoliueca 4acTu, 3aKpbiTblie OT MPAMOro ocTyna.

Kcnyatauua 060pyR0oBaHNA CO CHATbIM 3aLUMTHBIM KOXKYXOM He AomnycKaeTcs. Takxke
He JOMYCKAeTCA KacaHe BPaLLaloLMXCA YacTeln Yepes 3allUTHbIN KOXKYX.

Hacoc pa60TaeT OT 3NeKTpU4eCKoro HanpAaxeHua, ONaCcHOro ANA XXN3HW YenoBeka.

He monyckaeTca 3anyck 1 sKcrlyaTauma o60pyaoBaHus C NMoBPeXAeHNAMY U30N1ALNM

Kabenen, BXOAALUNX B COCTaB Hacoca. He AOoNyCKaeTCcA OTKPbIBaTb KPbILWKY KOHTPOM-
nepa, TAHyTb N neperm6aTb Kabenu, He OTKITIOUYMNB HACOC OT CETU.
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2, HA3HAYEHUE N OBJIACTb MPUMEHEHUA

HacocHblie yctaHoBkM cepumn AMH-VIP (ganee mo TeKCTy «HacocC») mpeAHa3HayeHbl AnA
nepeKauvBaHNA YMCTON NPECHON BOAbI C HENTPanbHbIM YPOBHEM pH, Temnepatypoii He 6onee
+40°C 1 He copepKaLlen TBepablX U(1nu) BAMHHOBOMOKHUCTBIX BKIIOUEHWIA.

Take fonycKaeTca NpMMeHeHre Hacoca AnA nepekayrBaHNA APYTMX XUAKOCTEW, He ABAIOLLMXCA
arpeccnBHLIMU MO OTHOLLEHWIO K MaTepranam rmapasanyeckorn 4acTi Hacoca (cm. n.3), BA3KOCTbIo
W MOTHOCTbIO He 6onee 5% oT nokasaTeneln YncTon Boabl.

BHUMAHMUE! 3anpelieHo 1Mcnonb30BaTb HAacOChbl ANA MepeKkaynBaHUA B3PbIBOOMACHbIX,

OrHeonacHbIX, XUMNYeCKN aKTUBHbIX )KI/IFI.KOCTEIh.

Hacoc ycTaHaBnvBaeTcs 3a npefenamyi nepekaunBaemon cpefpl, T.e. ABASETCS NOBEPXHOCTHBIM.
MepekaurBaemas XMAKOCTb MOXET MNOCTYMNaTb B HACOC CAMOTEKOM, @ TaKXKe MOXKET NOAHUMATLCA
HaCOCOM U3 CTOUHMKA, PaCTOJIOKEHHOTO HUXKeE YPOBHSA ero BXOAHOro naTpybka (puc.1).
MakcrmanbHasa MaHoOMeTpryeckas BbiCOTa BcacbiBaHWA Hs coctaBnaet 8m.

BHUMAHME! Mpw rny6buHe 3aneraHna Bofbl B UICTOYHUKe 6oniee 7M, MCMOJb30BaHKe HaCOCOB
AMH-VIP ctaHoBuTCA HeabpeKTMBHbBIM. [Mpr nogbeme Bobl € rybrHbI 6onee 7 MeTpoB nogaya
(pacxom) BoAbl 3HAUUTENIBHO YMEHDBLUAETCA U C MPUBNMMKEHMEM K MaKCMMasibHOWM riy6buHe
nogava CTPeMUTCS K HyJio.

puc. 1

Hacocbl MOryT NnpuMeHATbCA B UHAMBUAYANbHbIX U KO/UIEKTUBHbBIX CMCTEMAx XONIOAHOrO
BOJOCHa0XeHVsA, Ha 06beKTax MPOMbILLIEHHOrO, MyHULIMMANbHOIO 1 CENIbCKOXO3ANCTBEHHOTO
Ha3HaueHuA. Pexrm paboTbl HACOCOB - S1 NPOACIKNTENBHBbI.

MomMumo rupgpaBnnyecknx cMCcTeM C OAHUM Hacocom, Hacocbl AMH-VIP npocto n ygo6Ho
06beanHATCA AnA paboTbl B COCTaBe MyNIbTUHACOCHBIX YCTAHOBOK C MaKCMaJIbHbIM KOIMYEeCTBOM
HacocoB-4. Cm.noapobHeen.10

BHUMAHMUE! Vicnonb3oBaHMe Hacoca, He COOTBETCTBYOLLee 0611acT MPUMEHeHNs, cYiTaeTca

He COOTBETCTBYIOLIVIM €ro LieIeBOMY Ha3HaudeHmto. Bce mpeTeHsum no Bo3mMeLleHuo yiuep6a,
BO3HMKLLETO B pe3y/bTaTe TAKOro MPUMEHEHU, OTKITOHAIOTCA.




3. 0COBEHHOCTW KOHCTPYKLIUWA U MPUMEHAEMbIE MATEPUAJTbI

HacocHan yctaHoBka cepum AMH-VIP coctout 13 LeHTpobeXHOro MHOrocTyrneH4aToro Hacoca,
KOHTponnepa, fatyvka AaBfieHVA, TMAPOaKKYMyNATOpa, U COeAVHUTENIbHOrO WTyLepa co
BCTPOEHHbIM 06paTHbIM KNanaHoM. BHeLHWI BUA HACOCHOI YCTaHOBKM C yKa3aHeM e€ OCHOBHbIX
Y3/10B U 311eMEHTOB, YTOMUHAEMbIX B AaHHOM PYKOBOACTBE, MOKa3aH Ha puc. 2.

TnapaBnnyeckas yacTb: ABNAETCA CaMOBCACbiBaloLWen, T.e. B Cllyyae HeOOXOAMMOCTM MOXeT
NoAHVMMaTb BOAY M3 MCTOYHMKA, PACMONIOKEHHOIO HIPKe Hacoca, 6e3 3anonHeHrA BcacbiBatoLLero
Tpybonposoaa.

Ma‘repuanbl mnpasnuue(xoﬁ YacTu:

BxonHou ¢naHey Hacoca n BbIXOQHOW > YyryH C rafibBaHNYECKUM aHTVKOPPO3VIOHHbIM
naTpy6oK MOKPbITUEM BHYTPEHHIX MOBEPXHOCTEN

Paboune koneca, onddysopbl TexHononumep PPO (Noryl)

BanHacoca, kpenex HepxaBetowan ctanb AlSI304

YnnoTHeHnA rmapaBanyeckom 4yacTu > lpadut/kepamuka (Al203), a3nactomep NBR

LTyuep cobpaTHbIM KnanaHom JlatyHb, 3nactomep NBR

Memb6paHa rugpoakkymynatopa > dSnactomep EPDM

[IBUratenb Hacoca: aCUHXPOHHbIV 2-X MOMOCHBIN, TpexdasHbIN, MakCManbHan CKOPOCTb ABUraTens -
2900 06/MVH, oxna)aeHve BO3AyLHOe BCTPOEHHbIM BEHTUATOPOM.

KoHTponnep: npeobpa3oBatesib YacTOTbl C BXOAHbIM HOMUHAJNIbHbIM HanpseHuem 1x230B u
BbIxOAHbIM 3x230B. YnpaBneHuve gBrratenem ocyLecTBAAETCA MO CUrHay OT AaTunKa faBneHus (4-
20MA), yCTaHOBNIEHHOMY B HaNOPHOW MarncTpanm Hacoca.

Kpome ynpaBneHus fBurateniem, KOHTPOSIEP OCYLIECTBAAET 3alMTy HAacoca OT PasfnuHbIX
ABapUINHBIX CUTYaLMiA: 3aliMTa OT HM3KOTO M BbICOKOTO HAMPsPKeHWs; 3alyuTa OT neperpysku
[BUraTens; 3almMTa OT neperpeBa KOHTPOSIIEPa; 3aLLMTa OT CyXOro XOAa C Nepesanyckom; 3aluyTa ot
HW3KOro YPOBHS BOLbl (TPebyeTcs MoMnnaBKoBbIN BbiKNouaTenb). lMogpobHee cm.B . 9.

puc. 2
LTYLep ¢ 06paTHbIM KNanaHom BbIXOZAHOI NaTPybOK  TMAPOAKKYMYNATOP

naHesb ynpasneHy
W MHAVKALWN

KOHTponnep

BO3AYLUHbIA HUNNeNb

np06Ka 3a/IMBHOrO
0TBEpCTNA

BXOJHOIA NaTPy6oK

np06|<a CINBHOTO
oTBepCTUA

[IBUraTenb JATYUK JaBNeHs

3

ouenbe:
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TEXHWYECKWE XAPAKTEPUCTUKN

OCHOBHble XapakKTePUCTUKN yKa3aHbl Ha Tabnmuke Hacoca u B Ta6n|/|ue 1. npOI/ISBOﬂI/ITeJ'Ib
OCTaB/sieT 3a cobo NnpaBoO BHOCUTb yny4lleHnA N He3HauYnTebHble USMEHEHUA B KOHCTPYKLMNIO A
XapPaKTeEPUCTUKN HAaCOCOB 6e3 cneunanbHOro ysefomneHua.

Tudpaenuyeckuexapakmepucmuku, pa6oyuii duanazon

paghuku cnpasednuabl 018 Yucmoli 8006, memnepamypoli +20°C; HanpsxeHue - 220-230B; duamemp mpybonposoda
Dn=40mm; 8bicoma scacvigaHus Hs=0-0.5m
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Tabn.1
C T e s
2308/50M 2308/50M
MoTpebnaeman moLyHOCTb MUH-MaKC, P1(BT) 260-1300 450-2100
; :
Bec, (kr) 149 20.5
Konuyectso ctyneneit (pabounx konec) 5 5




la6apumHbieu npucoeduHumensHolepasmepsi: AMH-130-6P-VIP/AMH-200-9P-VIP (mm)
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5. YCU10BUA IKCMTYATALLMKA, OTPAHUYEHKNA
5.1 [rnana3oH HanpaXeHUs nuTaHnA Hacoca: 205-250B
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55
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57

5.8

5.9
5.10

HanpsxeHue usmepsemcs Ha Knemmax pabomartoujezo Hacocd. [pu konebaHusax HanpsAXeHus,
npesbIWauux yKazaHHbll OUanasoH, HAacoc 00/IXXeH NOOK/IYAMbCA K cemu moJibKo Yepe3
cmabunuzamop HanpsXeHus.

MakcmanbHoe KonmyecTBO BKJIIOUEHUIA Hacoca — 60 B Yac C NpubIM3NTENIbHO PaBHbIMU
NHTepBanamu. bonee yacTble Mycky MOryT NPUBECTM K MeperpesBy 3neKTpoaBuUratena u
KOHTponnepa!

Temnepatypa okpy»katoLer cpefbl Npu 3KcnayaTaumm Hacoca: oT+1°Cpo+45°C.

Hacoc pomkeH ycTaHaBnMBaTbCA B CyXOM, TPOBETPUBAEMOM NMOMELLEHUN NGO HA OTKPbLITOM
BO3yXe B 3alMLLEHHOM OT OCAfIKOB W MPAMbIX COMHEYHbIX Nyyeii MecTe. He fonyckaetca
YCTaHOBKa Hacoca B MOMELLEHUAX C BbICOKUM COAEPXaHNeM BOAAHOrO rmapa (aylueBble,
BaHHble KOMHaTbl, 6aHu, cayHbl, 6acceliHbl U T.M.).

[lBriratenb Hacoca HerepmeTUYHbIV. He fonyckaeTcsa norpy»keHune Hacoca B Bogy, nonagaHue
BO[bl BHYTPb [IBUraTes, Ha KOHTPOJIEp, Ha AaTuvK JaBneHus (puc.2).

MakcumanbHas TemnepaTtypa nepekaynBaemor Boapl (kuakoctu): +40°C.

MakcrmanbHO fonycTMoe faBneHue Bofbl (Kupgkoctn) B cucteme - 0,8Mna (8 atmocdep).
[aBneHne cknagbiBaeTca 13 BXOAALLIErO AaBfE€HUA U MaKCMMaNbHOro AaBfieHus,
|pa3BrBaEMOro paboTaoLLMM HAaCOCOM.

He nonyckaetca pabota Hacoca 6e3 Boapl (6e3 npriToka BoAbl). PaspelleHo KpaTKoBpemeHHoe
BKJlOUEHMe Hacoca 6e3 Bofbl Ha 2-3 ceKyH[bl A1 IPOBEPKY ero paboTocnocobHOCTM.

He ponyckaeTcs paboTa Hacoca 6e3 pacxofa Bofbl («Ha 3aKPbITbIV KpaH») 6omnee 3-X MUHYT.

B xonopgHoe BpemMAroda, He AONyCKaeTCA 3aMmep3aHne BOAbl B KOpnyce Hacoca.

ouenbe:



6. MOHTAX HACOCA

OnpepgennTe MeCTO YCTaHOBKM HacOCa COrnacHo TpeboBaHuAMN.5.4n 5.5.

YcTaHOBKa Hacoca MpoOv3BOAMTCA Ha TBepaylo (YyCTONYMBYIO) FOPU3OHTaNbHY MOBEPXHOCTb.
PekomeHnayeTca BbIGMpaTb MeCTO YCTaHOBKM Hacoca (Mo BO3MOXHOCTM) MakCUMarnbHO 6/113Ko K
NCTOYHKKY Bopo3abopa. Yoemtech, 4To rabapuTbl Hacoca No3BOAIT OCYLLECTBUTb €70 YyCTaHOBKY
B BblOpaHHOM mecTe. [pOoCTPaHCTBO BOKPYr Hacoca AOMXKHO ObiTb AOCTAaTOUYHBIM AN1A JOCTYyNa K
NaHenu ynpasJieHNA 1 K TAPOaKKYMYyNATOPY.

6.1looknioyerue mpy6onpoeoda

e [uameTp TpybonpoBoga LONKEH BblOMPATbCA UCXOAA U3 €ro MPOTAXKEHHOCTH,
NpeanonaraemMoro pacxofa v notepb Ha MeCTHble conpoTvBreHus. B nio6om cnyuae
HOMWHalbHbIN AUaMeTp NOAKIIOUYAEMOro K Hacocy Tpy6onpoBoaa AOMKEH GbITb
He MeHblue AMAaMeTPOB BXOAHOro 1 BbIXOAHOro MaTpy6kKoB Hacoca. A npu
pacrnonioXXeHnn BOAbl B UCTOUYHMKE HUXKE YPOBHA Hacoca 6onee yem Ha 5 MeTposB,
HeobXxofMMO BblGMpPaTh BcacbiBaoWmii Tpy6onpoBo AuameTpom 6onblue, YemM BXOJHOM
natpy6okHacoca.

e [IpOYHOCTHbIE XapaKTepucTukum TpybonpoBoaa AOMKHbI COOTBETCTBOBATb
MaKCManibHOMY [iaBJIEHVIO B CUCTEME.

e Bec 1 u3rmbarmLye MOMEHTbI CO CTOPOHbI TPYOOMNPOBOAA He AOMKHbI NepefaBaThCsA Ha
Kopnyc Hacoca. TpybonpoBog AOMKEH pacnonaratbCA Ha CreLmnanbHO NpeaycMOTpeH-
Hblx ornopax (puc.4).

e [lns ycTpaHeHus BO3AENCTBUA Ha HAcoC M3rnbaloWwero MOMeHTa Uan CMeLeHns
Tpy60npoBofa HEOGXOAMMO NMPUMEHATHL KOMMEHCATOPbI MepeKoca.

e YT06bl He noBpeanTb HacoC MpPU 3aTAXKKe p63b6OBbIX COefMHEeHN Ha BXOOHOM U
BbIXOAHOM nany6Ke MOMEHT 3aTAXKN HE JOJ1’KEH NPEBbILAaTb 50HMm.

e [lna nocnepytolero obCNyXMBaHUA Hacoca W, B Cllyyae Heob6XOAMMOCTU, AeMOHTaxa
peKkomeHayeTCs NpeAyCcMOTPEeTb ObICTPOPa3beMHble COEAUHEHNA 1 OTCEUHbIe KpaHbl Ha
BXOZ€ M BbIXO[E HACc0Ca, YTOObI He C/IMBATh XKMAKOCTb U3 CUCTEMBI.

Puc.4
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1- HanopHbiii Tpy6onposos
2- OnopaTpy6onpoBoaa

3- OTceyHoil KpaH

4- Pa3bemHble CoejHeHNs

5- BcacbiBatowyuii Tpybonposog
6- 06paTHbliiKnanaH



e Bo BcacbiBaloLel MarncTpany Hacoca pekoMeHayeTCsa ycTaHOBKa o6paTHOro KnanaHa. B
cMcTemax, C YpOBHEM BOJbl, PAacrOIOKEHHOM HMXe BXOLHOro matpybka Hacoca,
yCTaHOBKa KJlanmaHa Ha KoHLe BcacbiBatolel TpyObl, MOrPYXeHHOWN B XUAKOCTb,
o6n3aTenbHa (puc.4).

® BcacbiBaloLas MarucTpanb He AOoSKHa UMETb OTPULLATENbHOTO YKJTOHa K Hacocy, U3rnbos
1 Kamep, B KOTOPbIX MOXeT CKanimeaTbcA Bo3AyX (prc.4). Hanuume nofo6HbIX HeoueToB
MOXET NPenATCTBOBaTb HOPMasbHON paboTe Hacoca.

6.2 [looknioyeHue K 3nekmpocemu

DNeKTPOMOHTAXKHble PaboTbl CBA3aHbI C MOBbLILIEHHON OMACHOCTLIO OIS XKU3HU U
3[0POBbA NepcoHana. Yoeaurecb, YTo Ha Bpemsi NMpoBefdeHMsA paboT nogayva
3N1EKTPMYECTBA NMPEKPALLEHA U NCKITIOYEHA BO3MOXKHOCTb HEMPeayCMOTPEHHOIO
BO30OHOB/IEHWNS ero nogauun.

BHUMAHME! K 31eKTpOMOHTa>KHbIM paboTa [oMnycKaeTcs TONbKO KBanMbuLMpoBaHHbI
nepcoHasn, MMewLWmnin HeobXoAMble 3HaHMUA U OMbIT B JaHHOW oTpacnun. Pa6oTbl
NPOU3BOAATCA C CO6JI0AEHNEM TPEOOBAHNN TEXHUKM 6€30MaCcHOCTM.

Hacoc nopknioyaeTcs K ceTn 3NeKTPonNuUTaHusA, oTBevaloLell TpeboBaHNUAM, yKa3aHHbIM B
n.5.1. Ana 6e3onacHoi sKCnayaTaLym Hacoca NPUHATL ClefytoLme Mepbi:

® [logkntoyaTb HacocC K cetu yepes ﬂByXI’IOﬂIOCHbIVI ABTOMATUYECKUI BbIK/OYATEND,
COOTBeTCTByIOLI.l,I/IIh TOKY Hacoca.

® BbinonHWTL 3a3emieHne Hacoca. 3a3emineHre OCYLIeCTBAETCA Yyepes 3a3eMAoLWwmni
KOHTaKT, pacrnosloXeHHbII Ha BUIKe Hacoca. [lnAa 3Toro poseTka, K KOTOPOW
NMOAKIIOYAETCA HACOC, AO/MKHA MIMETb OTBETHbIV KOHTAaKT, COEAUHEHHDIN C paboTalowmnm
KOHTYpPOM 3a3emieHus. B cnyyae oTcyTCTBMA 3a3eMneHnA B PO3ETKE SNEKTPONUTaHMS,
HeobX04MMO 33a3eMNUTb KOPMYC HACOCa aBTOHOMHO.

e [InA 3awuTbl OT TOKOB YTEUKM YCTaHOBUTb B CETb MUTaHWA Hacoca YCTPOMCTBO 3aLlUMTHOIO
otkmoyeHuna Y30 cenektnBHoro Tuna (S) ¢ Tokom cpabatbiBaHuA 300MA 1 BpemeHeMm
cpabatbiBaHyiA He MeHee 0,1¢. B NpOTMBHOM Clyyae BO3MOXHbI JIOXKHble cpabatbiBaHus Y30.

[InAa nogknoyeHnA K ceTn HacoC YKOMMNIeKToBaH Puc.5
kabenem c BUNKoOW. B Tex cnyyasx , Korga Hacoc
MOLKIIOYAETCA K SNeKTpUYecKomy LKady Hanps-

Myto 6€3 MPUMEHEHNA SNEKTPUYECKOI PO3ETKY,
LUTATHbIN Kabenb MOXeT ObITb AEMOHTVPOBAH ”
3aMeHeH Kabenem Tpebyemon ANnHbI 1 ceYeHUA.
Knemmbl ons nogkntoueHns «pasbly, <HeNTpanm»

N 3a3eMNIeHNA HaXoLATCA NOoJ KPbIWKOWN
KOHTposiepa 1 0603HaueHbl COOTBETCTBEHHO L

(Line), N (Neutral), E (Eath), puc.5

BHUMAHUE! CeueHne kabena Heobxoammo
paccunTbiBaTb MCXOAA U3 3HAYEHMA TOKa,
yKa3aHHOro Ha Tabnuuke Hacoca v B Tabnuue,

1 ero aNviHbl. HegoctatouHoe ceyeHne MoXeT
NPUYBECTN K Ype3MepHOMY Harpey Kabens n

L - «paza», N - <cHenTpanb»,
CTaTb MPUYMHON aBapum U Nokapa. E - 3a3emneHme




1. 3ANYCK HACOCA

Mocne ycTaHOBKM Hacoca 1 COOPKM BCel CUCTEMbI KOPMYC Hacoca 1 BcacbiBatowumin Tpybonposos
Heob6X0MMO 3aMoJTHUTb BOAO (MepeKaunBaeMo XKULKOCTbIO).

Ecnu ncTouHnK HaxoamMTCA Bbllle YPOBHA HAaCOCa, TO AJ1A 3aMNOfIHEHUA [OCTaTOYHO OTKPbITb KpaH
Ha BcacblBatoLLiem 1 HanopHom Tpy6onposoge. KUaKocTb cama 3anoHUT HacoC.

Ecnvm MCTOYHUK HaxoOUTCA HUXKE YPOBHA

Hacoca, 3amnosHeHne Heo6XoAMO NMPOV3BECTA Puc.6
yepes 3alMBHOE OTBEPCTME HAcoca, pPUC.6.

Mocne 3anofHeHMsA NPOO6KY YyCTaHOBUTbL Ha

MeCTO 1 NIOTHO 3aTAHYTb.

Y6ennTbcA, UTO BEHTMNIM BO BCacbiBaloLeln 1
HaMoPHOW MarncTpany OTKPbITbI, N BKAYUTb
HacocC B CeTb.

lMocne nojaum HanpaAXeHWA KOHTponnep

Hacoca NMPOM3BOAUT CaMOANATHOCTUKY U
3anyckaeT gBuratenb yepes 8 cekyHp. Ha
JaHHOM 3Tane Heob6XoAMMO AaTb HAcocy
nopa6otatb 1-3 MUHyTbl. 3a 3TO Bpemsa U3
HanopHoro Tpyb6onpoBofa AOJIKHA MOWTU

BOAa.

EcnvnBopa He nowwna, oTKUNTb HAacoC, eLé pa3 A0NUTb B HACOC BOAbI U MOBTOPUTb 3aMnycCK.

Mocne 3anycka Hacoca pekoMeHAyeTcA faTb eMy NopaboTaThb elle HEeCKOIbKO MUHYT Ha Pa3HbIX
pacxopax (3aKpblBas-OTKPbIBasA BEHTW/b Ha BbIXOAE), UTOObI OCTAaTKM BO3AyXa MOJIHOCTHIO BbILLSIM
13 BCacCblBatoLLEe MarncTpanm.

HopmanbHoii cuntaetca paboTta Hacoca 6e3 nynbcaLuii faBneHus, C nofayeli BoAbl PaBHOMEPHO
CTpyel 6e3 nepe6oeB 1 PbiBKOB.

8. YNPAB/EHUE HACOCOM

YnpaBneHne HaCOCOM OCYLLECTBNIAETCA NPY MOMOLLY CEHCOPHOW NaHeNn ynpasieHns puc.7

Puc.7
WHAVKaTop paBoTbl JBUraTena \
WHAUKATOP MyNIbTUHACOCHOTO PeXiMa ——— KACKAA ABTO DUIKC. HACT.
©
WHAVKATOP PeXiMa NOfiiepXaHus l\ rL rL
MOCTOAHHOTO AaBNIeHNA © (Y o 0 O

UHAVMKATOP pexima pabotol

C MKCMPOBAHHO CKOPOCTbIO

Aucnneii ‘
MYCK - CTOr

KHOMKa «nycK-cTon»

KHOMKa «0onbLLe» A v

KHOMKa «MeHbLLEe»




8.1 Pexxum nodoepxaHus nocmoAHHo20 dasseHus (0CHOBHOUI pexum)

B pexume noppepxaHUA MOCTOAHHOTO JaBfieHUA Hacoc paboTaeT C NMepemeHHON
CKOPOCTbIO, 06ecrneumBasn NoafepKaHve AaBieHNs XKUAKOCTM B HAMOPHOM Tpy6onpoBoAe B
COOTBETCTBMW C HaCTPOEHHbIM 3Ha4YeHneM. Ecnv B cucteme NponcxoanT yBeNMYeHve nnm
YMeHbLUEHME pacxofja BOAbl, KOHTPOJIEP COOTBETCTBEHHO YBENMUMBAET UMW YMEeHbLUaeT
CKOpPOCTb fiBMraTesia, TeM CaMbIM NOAAEPKMBaA AaB/IeHVE BOAbI Ha 3aJaHHOM YPOBHe.
JaHHbIN pexum paboTbl Hacoca ABMAETCA OCHOBHbIM. Ha HOBOM Hacoce AaHHbIVi peXknm
yCTaHOBJIEH MO YMONYaHuo. IHANKaLmMA pexxnmMa onvcaHa B Tabnuue 2.

Tabn.2
WUHONKALMA MOACHEHUE
O [T OTEN (I (V Hacoc HaxopuTcA B pexdvime nopAepXaHia nocToAHHOT0 aBeHuA
@ Wnpaukarop pa6oTbi
0 o O ABWraTens MH}.]VIKaTOp NOKa3blBaeT, YTo BUraTeNb Hacoca pa60TaeT

Ha ancnnee 0T06pa)KaETCﬂ (I)aKTVIqe(KOE [aBneHune B HaﬂOpHOI7I

Awcnneii maructpanu (B 6apax), pukcupyemoe aTyMKoM AaBneHus.

KomaHpgpl, AOCTYyNHbl€ MOJIb3OBaTENO B pexnme nogaepaHnA NOCTOAHHOIO AaBJieHUS,
noKasaHbl BTabn.3.

Ta6n.3
Komanpa NOACHEHUE
Kacauue ( I ) BTeueHue BbikntoueHue / BKMoueHme Hacoca. Mpu BbIKNIYEHUM HACOC NEPEXOANT B
3-XCeKyHp, PeXIM 0XWAAHIA, Ha Ancnnee nokasaHa Hagnucb OFF.

YmeHblueHue / yBenuyeHne 3a1aHHOr0 ypoBHA AaBneHns, KOTopoe Hacoc
6bynet noafepxuBatb B npouecce pabotbl. OaHo Kacanue = 0,16ap. Bo
BPEMA HACTPOIIKM AMCNNEN NePEXOAUT B MUTAKOLLMIA PEXMM Ha 3 CEKYHADI.
Mocne 31oro BBIEHHOE 3HAUEHME 3aNNCbIBAETCA B NAMATb KOHTPONEpa.

Kpatkoekacahne A\ win \/

0aHoBpemeHHOe KacaHue [Jucnneii Ha 10 cekyHA NepexodnT B pexum UHANKaLMM cunbl ToKa (I, A).
VAN YA L LUIER TSN 3aTem aBTOMATUYeCKY BO3BPALLAETCA B PEXVIM 0TOBpaXeHNA JaBNeHuA.

0aHoBpeMeHHoe KacaHue [Jlncnneir Ha 10 cekyHR nepexoauT B pexum uHAMKaumun yactotbl (F, ).
V ( I JRLACELUUEED CCISTT I 3aTem aBTOMATUYECK BO3BPALLIAETCA B PEXKVIM 0TOOPaXKeHIA AaBNeHus.

0HoBpeMeHHOe KacaHue MepeknioueHine PEXUMOB paboTbl HACOCa: PEXIM NOAEPKaHNS NOCTOAH-
I ( I ) BTeueHue3-XceKyHp HOro Z1aBNieHna <—»> Pexum GuKcupoBaHHol ckopoctit (cm.n.8.2)




8.2 Pexxum gpukcupoearHoli ckopocmu

B pexrme GUKCMPOBAHHON CKOPOCTY HAacoC paboTaeT B COOTBETCTBUM C BblGPAHHOM
nosib3oBartesieM 4YacTtoToil. Mpu 3TOM HUKAKOro aBTOMaTNYECKOro perynnupoBaHna He
npomcxoauT. TakxKe He MPOVCXOAUT aBTOMATNUECKOW OCTAHOBKY 1 3aMycKa Npw 3aKpbITUK 1
OTKPbITUM KPAHOB B HANMOPHOM MarncTpanu.

BHUMAHMUE! Mpwu skcnnyaTaumm Hacoca B pexume GUKCMPOBAHHOW CKOPOCTU

nepcoHasny, otBevatoLliemMy 3a 3KCrulyataumio HaCcoca, HaaeXuT yaenaTtb 0coboe BHVMA-
HWEe N KOHTPOJIb 3a HaCOCOM, yTOObI HE AOonyCTUTb BO3HNKHOBEHNE aBapI/IVIHbIX cmyaumil.

MepeknioyeHne Hacoca B pexum GUKCUPOBAHHOW CKOPOCTW (M 06paTHO B pexum
noffep»KaHusa MNCTOAHHOTO AaBNEHWA) OCYLLeCTBIAETCA OAHOBPEMEHHbIM KacaHuem u
yAEPXKVBaHNEM B TeHEHUM 3-X CEKYHJ] KHOMOK /\ Q)

OTobpaxkaemas HAMKALWSA, NOKa3aHa B Tabnmue 4.

Tabn.4
NHAMKALMA MOACHEHME

O Nnankarop OUKC YACT Hacoc HaxopuTcA B pexmvme GUKCMPOBAHHON CKOPOCTY

) @ 0 Nnpukatop pa6otbl
- ABUratens

. Ha aucnnee otobpaxaetca yactoTa (B repuax), yctaHoBneHHas B
Avcnneii HACTOALLWA MOMEHT.

YBenuuyeHue CKOPOCTM OCyLLeCTBNAETCA KPAaTKUM KaCaHNEM KHOMKN A .

VIHanKaTOp NOKa3blBaeT, YTo ABUraTeNb Hacoca paboTtaet

YMeHbLUeH1e CKOPOCTY OCYLeCTBAAETCA KPaTKUM KacaHueM kHorkn \/ .
Bo Bpems BBOZa HOBbIX 3HAYEHUIN AUCNIEN NEPEXOANT B MATAIOLNI PEXNM Ha 3 CeKyHAbl,
nocre Yyero BBeJeHHOE 3HaUeHe 3aNnCbiBaeTCA B NaMATb KOHTpoOepa.

BHUMAHME! B uenAax 3awmtbl ABUraTena OT neperpeBa 3HayeHne BBOAVMOW YacCTOTbl

JOJIKHO HAXOAMTbCA B Anana3oHe 31-500w,.

OcTanbHble KOMaHfbl, yKa3aHHble AA PeXrMa NoAAepMKaHUs MOCTOAHHOTO AABMIEHUSA B
Tabnuie 3, TakKe CrpaBeasnBbI v Ans peXxmnma GUKCUPOBAHHOW CKOPOCTH.

9. OYHKLIUN 3ALLNTDI HACOCA

KoHTponnep oTcnexmBaeT NOABNEHNE Pa3IVUHbIX aBapPUIHbIX CUTYaLMiA, CTOCOOHbBIX MPUYUHUTD
Bpej Hacocy, 1, B CJlyyae MOABEHUA TaKoW CUTyaLun, OCYLLeCTBIAET aBapuiHOe OTKJIIoUeHne
Hacoca. OnucaHve paboTbl 3aLWUTHOrO PYHKLMOHaNa NPUBOANTCA B Tabnuue 5.

9.1 Wcnonb3oBaHne NONNaBKOBOr0 BbIKNIOYaTeNa ANA 3alNTbl Hacoca, KOHTpO/iA3a ypoBHEM B HanonHAemoi
MM ONYCTOLLAEMOIi éMKOCTH

Mcnonb3oBaHve MonnaBKOBOro BbiKMloYaTesNAa B KauyecTBO AOMOSIHATENbHOW 3aljuTbl
LieniecoobpasHo BO BCeX Ciyyasx, ecsivi UMeeTcA AOCTaTOYHOe MPOCTPAHCTBO AfA ero
yCTaHOBKW. TepMunHan AN NOAKMYEHUA NOMNNaBKOBOrO BblK/loUaTesNiA pacrnonaraeTcs nog,
KPbILLKOW KOHTpONepa.
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Mpw BbIGOPe cnocoba NoAKMoUEHNA MOMNABKOBOIO BbIK/I0UYaTeNsA HEO6XOAUMO YUNTbIBATb,
YTO OCTAaHOBKA HacocCa MPOUCXOAMT NPU 3aMbIKaHUN KOHTaKTOB BHYTPM MOMIaBKOBOIO
BblKntouaTensa, puc.8.

Ha gucnnein otobpakaeTtca kog owmnbkn E10.

Puc.8
FLOAT
\>J a [m)
\® ® KoHTaKT pa3omKHyT- Hacoc pabotaet
@ - | | \ @

KoHTakt 3dMKHYT- HaC0C 0CTaHOB/EH

N\

BBog Kabens NonnaBKoOBOro BbIKMOUaTeNs OCYyLLECTBAAETCA yepe3 60KOBOE OTBepCTUE B
Koprnyce KoHTponnepa. [lpeaBapuTenbHO HEOBXOAUMO YAanuTb U3 BBOLHOTO OTBEPCTYSA
3arNyLKy 1 yCTaHOBUTb KabesbHbI BBOA.

9.2 3awura Hacoca ot pa6oTbl 6e3 Bogbl (HacTpoiika, anroputm paboTbi)

Hacoc 3anporpammupoBaH Ha aBapuiiHOe OTK/IloYeHMe B Cflyyae, ecn Boda nepecrasna
NnocTynaTb B HACOC, UK NMOCTYMNaeT ¢ nepeboamu. [1ns onpeaeneHns aBapunHom cutyaumm
KOHTPON/Iep MOCTOAHHO CpPaBHMBAET peasibHO AaBjieHWe, pa3BrMBaeMOe HacoCoM, C
ypoBHeM cpabaTblBaHUA 3aLLMTbl, yCTaHOBNIEHHOE Nonb3oBaTenieM ([lcyx.xoga).

Ecnun B NCTOYHMKe 3aKOHUMTCA BOAA, MPOM30MAET Pa3pblB BCACbIBatOLLEN MarncTpanu u T.n.,
[aBneHne , pa3BMBaeMoe HaCOCOM, Pe3KO CHU3UTCA. Ml mocsie TOro Kak OHO CpaBHAETCA UK
YMaAeT HXKe HaCTPOEHHOTo ypoBHs ([lcyx.xoga) , cpaboTaeT 3aluTa, i HaCOC OCTAHOBUTCS.
Mpvi 3TOM Ha gucniee NoABUTCA MHAMKALMA owmnbkm E09.

Mocne cpabaTtbiBaHMA 3alUTbl HACOC aBTOMaTMYeCcKkn OyAeT OCyLecTBAATb MOMbITKA
nepesanycka c MHTepBanamu:

oxupgaHne 20MUHYT ——> MYCK Ha 3 MUHYTbI —> oxupanne 40MUHYT ——> MYCK Ha 3 MUHYTbI —
oMupanHMe 2 yaca ——> NycK Ha 3 MUHYTbI ——=> OXU/aHNE 5 4ac0B ——> MYCK Ha 3 MUHYTBI

Ecnv B MOMeHT nto6oro ns nepesanyckos BoAa NOABUTCA B UCTOYHUKE, N HaCOC 6J1aron0nyq—
HO 3anyCTuUTCA, pPeXXnM nepesanycka AeaKTUBUPYETCA, N HAaCOC nepexoanT B HOpMaJ’IbeIVI
peXnm pa60TbI. Ecnu HeT, TO nocne nocnegHero nycka HaCcoC MOXXHO 6yn,eT nepesanyctntb
TOJIbKO BPYYHYO0 KHOM Kom (I)

BHUMAHME! [lJaHHas 3aluTa paboTaeT TO/IbKO B peXxrMe nogaep»KaHuna NoCTOAHHOrO

AaBneHus (MHanKkaTop ABTO) 1 He paboTaeT B pexrme GprKcupoBaHHom ckopocTu (DUKC.
YACT.)

oenbe

@



[lna yemanoeku dasnenus [icyx.xoda:

[} OcraHoBMTL Hacoc KHOMKOA Q) (cm.Tabn.3).Ha gucnnee 6yget otobparkatbca OFF.

B) YnepxuBaTb 3 KHOMKW OAHO- + Q) _

BPEMEHHO B TeUeHMe 3-X CeKyH[, A \V > Avcnned:
o
muraet
Bl KpaTkoBpemeHHO KOCHYTbCA KHOMKM | ) —>  [lucnneit:
o
muraer
[} KpaTKOBpPeMeHHO KOCHYTbCAKHOMKM I ) —> [ucnnei:
B KpatkospemeHHO KOoCHYTbcA KHonku  ( | ) —> [ucnnei:

muraet

@ Kronkamu A\ v \/ ycTaHoBUTb faBneHve cpabaTbiBaHyis 3aWwnTbl [} cyx.xoda B
AmnanasoHe ot 0.1 fo 1.5 (B 6apax). KpaTkoBpemMeHHO KOCHYTbCA Q) ONA cCoOXpaHeHunA
HACTPOVIKN 1 BbIXOAA N3 MEHIO.

9.3 Koab! oun6ok npu cpabaTbiBaHNM 3aL4UTbI

Tabn.5
KOZ, OLLMBKU MNOACHEHUE
M Cnuwkom BbICOKOe HampaxeHue ceTn. Ecnm HanpaxeHue npesbiwaeT 260B, Hacoc
E L |' 0CTaHaB/NBAETCA CKOAOM 0LuMOKM E0T. BKnioyeHue npoucxoauT aBToMAaTUYecKy, Npu MOHIKEHN
HanpsxeHua 2o 255B.
Cr (nuLIKOM HU3KOE HanpseHue ceTi. EcnuHanpsixeHne nagaet ao 175B, Hacoc 0cTaHaBAMBAETCA C
C o c-' KozoM oLwmn6ky E02. BKntoueHne NpouCxoANT aBTOMATUYECKN, NPU YBEAWYEHNN HANPAXEHNA [0
180B.
Cri ;, [ToBpex aeHue AaTuMka JaBNEHWA, UN KOHTAKTa AaTuMka JaBfeHna, unu Kabena fatunka
L [JlaBNeHua.
Cnrn C, Mpobnembl B coeAMHEHUN CEHCOPHOI MaHENV YNpaBeHNs 1 NNaTbl KOHTPOJEPa, NOBPEXAeHUA
_ L Wreriha UMM NNOXOM KOHTAKT.
E ,'-,' h Meperpy3Ka NOBbILLEHHbIM TOKOM F1IaBHOM NA1ATbl YaCTOTHOTO NPeobpa3oBaTesis.
Cr- [ToBbILEHHbII TOK, NOTpebnAeMblii INeKTpoaBUraTeNem (Kak MpaBuI0 BO3HUKAET BCEACTBIE
[ | 0710KIPOBKM BaNa).
M MeperpeB KoHTposnepa. Ecv Temnepatypa KoHTponnepa npeBbiwwaet +70°C Ha MpoTSXeHnn
SMUHYT, HaCOC 0CTaHAaBAMUBAETCA € KOAOM oLLnbKu E08. BkntoueHne nponcxogut aBTomaTnyecki
i
- = = nocse 10-TM MUHYTHOTO NepepbIBa.
E m 9 3awmTa Hacoca ot pabotbl 6e3 BoAbl. 3aluTa cpabaTbiBaeT KOrAa AaBNeHWe B HamopHoi
[} MarucTpany onyckaeTca HIDKe 3afiaHHOr0 3HaueHms. OnncaHue 8. 9.2
C i (pabartbiBaHue BHELIHEro MOMIaBKOBOTO BbikiioyaTens. Mpu nepemeLyeHn NoniaBKoBoro
[ BbIK/I0YaTeNd B paboyee NoNoXeHMe HacoC3anycKaeTca aBToMaTuyecku. Onucanune 8.9, 1




10.

MYJILTUHACOCHBI PEXXUM

KoHcTpyKkuma HacocoB AMH-VIP no3ssonsaet
ObICTPO 1 Nerko o6beANHUTb HECKOTbKO
HacoCOB B rpynmny Ajsa COBMECTHOWN paboTbl B
COCTaBe MyJIbTUHAaCOCHOW yCTaHOBKW. Mprmep
YCTAHOBKM 13 2-X HACOCOB MOKa3aH Ha puc.9.
Ona c6opKM yCTaHOBKMK, KPOMe HAcCOCOB,
Heo6XOoaVMbl OOMOJIHUTEIbHbIE YACTU:
OCHOBaHUe, KONNEKTOPbI, 3aM0pHasa apMaTypa
M T.N.. JaHHble KOMMNOHEHTbl Heobxoanmo
BblGMpPaTb M MPMO6PeETaTb OTAENBHO.

CucTema MoXKeT CoCTOATD U3 2-X, 3-X U 4-X HacocoB. lpu
3TOM O MH U3 HAacOCOB Ha3Havyaetcsa (yepe3s
KOHTPONIbHYI0 NMaHeNb) FMaBHbIM, a o0CTalbHble
BCMOMOraTebHbIMU.

Puc.9

10.13nekmpuyeckue coedUHeHUA 8 MySIbMUHACOCHOM pexume

CxeMa coefIHEHWNIN HACOCOB, COBPaHHbIX B OIHY COBMECTHY0 CUCTEMY, NMOKa3aHa Ha puc.10.
Ha cxeme noka3aHO MaKCMManbHO BO3MOXHOE KOMMYecTBO HacocoB -4. [na 3-x n 2-x

HaCOCOB npunHUunn AHaNOrNYHbIN .

® Kakabll1 U3 HACOCOB OTAENIbHO NoAKIoYaeTcs K ceTn 1x230B

e [laTuumk faBneHuA (Hy»eH TONbKO OfMH) MNOAKIYAEeTCA K rMaBHOMY Hacocy. MntocoBon
KOHTaKT faTumnka - knemma BN, MMHycoBowm KOHTaKT - Knemma BU.

® YnpaBnawLWwmii NpoBof (ABY>KUNbHbIN) COeAUHAET HACOChl Yepes KnemmMbl RS485.

Puc.10
/7 MABHbI  \ / BenomoraTenbhblii \ /~ BCMOMOTaTeNbHblii \ / BCMOMOraTeNbHbIA
Hacoc Hacoc 1 Hacoc2 Hacoc 3
+ _
FLOAT BN BU RS485 FLOAT BN BU RS485 FLOAT BN BU RS485 FLOAT BN BU RS485
o0/[0os || o0 09D SSIEIFE R SERN

|

==

4

“ ‘ ‘@’
/ \\ N
\_

)

©
C

1x2308

Natuuk gaBnenus 4-20mA

1]

1x230B




10.2 llpedeapumensHoie Hacmpoliiku 015 pa6omel 8 MyNbMUHACOCHOM pexume

Mocne Toro Kak HacoCHasA ycTaHOBKa cobpaHa 1 HaCcoCbl CKOMMYTUPOBaHbI COracHo puc. 10,
Heobxoanmo HazHaunTb JIABHbIV v Bcnomoratenbhble HacOChl Yepes naHesb yrpaseHNs.
HacTpolika npon3BogmTcA Ha KaxkAOM HacocCe, BXOAALLEM B COCTaB YCTaHOBKN.

dmansi Hacmgoﬁku MYIbMUHACOCHO20 pexxuma lcnpaseanuebl 0N14 Kaxd020 HACOca 8 cocmase yamaHoBKu):

I'Iepe,u Ha4aomMm HaCTpOVI K HAaCOC HEOOXOANMO OTKIIOUNTD OT CETH.

MopaTb HanpsAxeHMe Ha Hacoc. Yepe3 1 ceKyHay nocsie Nofjayn HanpsKeHuA nocneayet
3BYKOBOW CUTHan, 1 Ha ucnsiee B TeueHue 4x cekyHp byaeT otobpakatbea HpopmMaums:

B 3TOT ke MOMeHT HeO6XO,E|,I/IMO KOCHYTbCA KHOMKN A N yaepxmnBatb €e B TeyeHune 3-x
CeKyHAO. EcnnBcé caenaHo npaBuUbHO, Ha Aucnnee NoABUTCA I/IH(I)OpMaLlI/IﬂZ

OTO MeHI0, OTBevatoLlee 3a CTaTyCHacCOCaB COCTaBe MyJ'IbTI/IHaCOCHOVI YCTaHOBKW.

Knornkamu A\ n yCTaHOBUTb Ha aucnnee 3HaveHne A0, A1, A2, A3 nnn A4.

Koa A0 Bcerpa npucBaunBaetca MTABHOMY Hacocy B MynbTUHacOCHOI ycTaHoBKe. K
3TOMY Hacocy NOAK/IOYEH AaTYMK AaBneHnA.

Kogbl A1, A2, A3 nocnepoBaTesibHO YCTaHABAMBAOTCA Ha BCMOMOraTelbHbIX HacoCax B
3aBUCUMOCTY OT UX KONTIMYEeCTBa B COCTaBe YCTAaHOBKU.

[Mocne BBOAA HeOGXO,CI,I/IMOFO KOJa He HaXXnMMaA HUKaKNX KHOMOK NogoxXaaTb HeCKOJ/IbKO
CEKYHJA, MOKa KOHTPOJIEP 3aNOMUNHAET BE€J€HHbI€ 3HAaYEHUA.

HaCTpOIZKa CUMTAETCA BbIMOJSIHEHHOW, KOrga Hacoc nepexoanT B PeXM OXunaaHus. Ha
auncnnee 0TO6pa)KaeTCﬂi

10.3 CosmecmHas pabomaHacocos 8 MylbMUHACOCHOM peXume

Mo oKOHYaHUMN COOPKM M HACTPOEK BCEX HACOCOB HEOOXOANMO BKNOUNTD FaBHbI HACOC
KHoMKow ( I ) .Ynep»KuBaThb 3 CEKYHAbI.

Ha naHenun ynpasneHuna Kaxgoro 13 Hacocos cBeTutca nHankatop KACKAZ. MNpu 3tom Ha
TMABHOM Hacoce nHAMKaTOp MUTaeT, a Ha BCMOMOTaTeIbHbIX TOPUT MOCTOAHHO.

YctaHoBKa TpebyemMoro AaBfieHVA B CUCTEMe OCylecTBnfeTca Tonbko Ha [TTABHOM
Hacoce. [TpoLiecc ycTaHOBKM He OT/IMYaAeTCA OT O4UHOYHOIO Hacoca (cm. Tab.3).

Mo mMepe yBennveHna pacxoga U nageHua gaBneHna HMXKe yCTaHOBIEHHOIO 3HaYeHns, K
pa60Te OOHOro HaCoCa aBTOMaTU4YeCKM NOAKMIOYaoTCA OCTal/lbHbIE.

[Ona pacnpeneneHna Harpyskm mexay BCcemm HacoCamMu, nocnenoBaTtesibHOCTb pa6OTbI
HaCOCOB MEHAETCA B COOTBETCTBUN CBHYTPEHHUM alTTOPUTMOM KOHTpPOI1€pa.
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11. IKCIUTYATALIAA U TEXHUYECKOE OBC/TYXKUBAHUE

KOHCprKLlI/Iﬂ HacCOoCa [onycKaeT ero skcnnayatayunio B AJINTENIbHOM pexnme npu CO6J1IOFI,EHI/II/I

TpeboBaHWI, W3IOMKEHHbIX B MYHKT 5 JaHHOIO PYKOBOACTBA.

Hacoc He TpebyeT npoBeaeHWs pernaMeHTHbIX CEPBUCHBIX paboT (0bcnyuBaHuWs) B npouecce

aKkcnnyatauun. OfHaKo, B LENAX YMEHbLUEHNS PUCKOB BO3HWKHOBEHUSA CEPbE3HbIX MONIOMOK

BlafieneL, UM OTBETCTBEHHBIN MePCOHan 06A3aHbl PerynsapHO yAeNnATb BHMaHWE Chefyowum

MOMEHTaM:

® (CBOEBpPEMEHHO BbISIBMIATb MPOTEUKN XULKOCTU Uepe3 TopLieBOE YNIOTHEHME Basa.
B cnyuae noasneHna npobnembl, X1ULKOCTb
6yAeT BbIXOAUTb HaPYKy Yepes APeHaKHbIN
KaHaJ, pacroioXeHHbIN B HVPKHEN Yactu
cynnopTa Hacoca Mexpay ABUratenem u
rnapasnuMyeckon yactoto (puc.11). Mpun
obHapyXeHUMN NpoTeueKk (paxe
He3HauNTeNbHbIX), AOMKHbI ObITb MPUHATHI
He3ame[NnTesbHble Mepbl MO 3amMeHe
N3HOLLEHHOTO YNNIOTHEHUSA.

Puc.11

[ ] KOHTpOJ‘II/IpOBaTb nosAssieHne NOCTOPOHHNX
wymoB npu paboTe Hacoca u
NnepuoAnYecKu NpPoBepATb MIaBHOCTb
BpaLleHViA Bana fBuraTens.

OpfHOW N3 NPUYMH NOABEHUA WYMa Vi GUeHUA Bana MOXET ObITb U3HOC NMOALWMNMHUKOB.
Mpy BbIABAEHUM M3HOCA MOALIMMHMKOB TaK »Ke HEeOOGXOAMMO MPOBECTM UX CKOPENLUYyHo
3ameHy.

BHUMAHMUE! HecBoeBpemeHHas 3aMeHa U3HOLLEHHbIX JeTaflell MOXEeT MpUBeCTU K bonee
Cepbé3HbIM Npobnemam: 3aTOMIEHMIO NOMELLEHU, ANIUTENBHOMY 1 JOPOrOCTOALLEMY PEMOHTY
HacocauT.n.

B nepuoa penicTBMA rapaHTK 3anpeLlaeTcsa BMELIATENbCTBO B KOHCTPYKLMIO Hacoca u
JEMOHTaX ero yacteil BHe aBTOPU3OBaHHbIX CEPBUCHbIX LIEHTPOB. 3anpeLlaeTca 3aMeHa
OpPUIHaNbHbIX YaCTe HEOPUTMHANbHBIMU.

e CnepuTb3a HagnexalmM COCTOAHMEM MMAPOAKKYMyATOpa.
[JlaBneHue Bo3ayxa, 3aKayaHHOE B MMAPOAKKYMYNATOP, HEOOXOAMMO MOALEPXMBaTb Ha
ypoBHe 85-90% oT faBneHus, BOfbl HACTPOEHHOTO B CUCTEME.

[nanpoBepKy faBneHns BO3Ayxa B riapoakKymyniaTope:

- OTKJ/II0UYMTb HACOC OT CETU;

- OTKPbITb KpaH B HaNMOPHOWN MarncTpaniu Ans nosiHoro cbpoca faBneHns BOAbl;

- MPOBEPUTb AaBTOMOOUSIbHBIM MaHOMETPOM AaBJIeHUE B TMAPOAKKYMyNnAaTOpe uepes
BO3AYLWHbIA HAMMENb (CM. pUC.2);

- eC/IN faBJieHvie BO3/lyXa HuXKe TpebyemMoro, NoAHATb ero Npu NOMOLLM BO3AYLLIHOTO HAacoCa,
€C/ BblLLE - CHU3WTb, HaXKaB Ha HUMMETb.

BHMMAHME! Ecnn npu npoBepke AaBfeHNA BO3AyXa B MMAPOaKKyMynATOpe M3 HUNMNens
BbIXOAUT BOJa, 3TO O3HayaeT pa3pblB MeMOpaHbl BHYTPU Hero. B Takon cutyauum

rMAPOAKKYMYyNnATOp HeobXxoAMMO 3aMeHUTb. HacocHaA ycTaHOBKa He [OJXKHa
3KCMyaTUPBaTbCA C HENCMPABHbLIM FMAPOAKKYMYIATOPOM.
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12. BO3MOXHBIE MPOBJIEMbI U UX YCTPAHEHUE

BepoATHble NPUYUHBI HEMCPABHOCTH Metop ycTpaHeHus HeCPaBHOCTH

Ty OTKPLITUM KPaHa HACOC He BKNIOYAeTCA

OTcyTCTBYET N0OAAY HANPAXEHNS. [TpoBeputb Hanuuue Hanpsaxenua B cetu. Mposeputb
CoCTOAHMe Kabeneil, coeMHeHnii u ybeanTbea, uto
HanpsxeHue NOAAETCA Ha HaCoC.

[lBuratenb Hacoca PBGOTZET, HO noja4a BOAbl OTCYTCTBYeT WK He3HaYUTeNbHa

Bo3pyx Bo BcacbiBaloLLieit MarucTpany i Kopryce Hacoca. [lpoBepuTb repMeTMUHOCTL BCacbiBatoLLero Tpy6onposoza.
OTKNIOYNTb HACOC, JONUTD B HACOC W BCACbIBAIOLLNA
TpybonpoBoA Boy cornacHo n.8. lpou3BecTit NOBTOPHbIiA

3anyck.
CnUWKOM HU3KNA YpOBEHb BOAbI B UCTOYHMKE UAN MpoBepuTb ypoBeHb BOAbl B UCTOUHNKE, YORANTbCA, UTO
HenpaBMAbHO NOZ06pPaH/yCTaHOBNEH BCacbiBaloLWMil BCacbiBalownit Tpy6oNpoBOA PacCUuTaH v yCTaHOBNEH
Tpy6onpoBoA. NpaBUbHO.
06paTHblii KnanaH Ha BCacblBaloLLieil MarucTpany Hencnpasex Y6eautbca B pabotocnocobHocTi 06paTHOrO Knanaa, mpu
nn3acopunca. Heo6X0AMMOCTI MOYNCTUTD MW 3aMEHNTD.
3amep3naBoga B Tpy6onpoBose [TpUHATL Mepbl, NPenATCTBYIOLLME 3aMep3aHuI0 BOAbI.

Hacoc camocTosATenbHo BKNOYaeTca npu OTCYTCTBUN Bonopa36opa

[IpucyTCTBYET HerepmeTYHOCTb (NpoTeyukn), 06paTHbIi OTcnepuTh, CONyTCTBYeT NN BK/KYEHWNI0 HAacoCa MajeHue

Knana He JJepXuT JaBneHue. [aBneHuA (no nokasaHuAM Ha aucnnee). Ecnu ga, ycrpanuTs
HerepmeTuuHoCTb.

Pa3pbIB MemOpaHbl B ruapoakkymynatope MpoBepuTb COCTOAHME rApoakKymynaTopa cornacion. 11

"pM 3aKpbITUU BCeéX KPAHOB HacoC He BbIK/O4YaeTca

MprcyTCTBYET 3HAUUTENbHAsA HErepMETUYHOCTb (MPOTeyKa) B YCTpaHuUTb NpoTEUKy.
HanopHom Tpy6onpoBoze.

Hacoc ocranaBnuBaetca ¢ omGpa)KeHueM KoAa owubKM Ha aucnnee

Bo3Hukna opHa u3 npobnem onucaxtan BTaon.5(n.9.3) Ecnu npobnema nposBnser ce6a perynapHo, NpuHATL
Heo6xoa1Mble Mepbl A1A yCTpaHeH A GaKTopoB NPUBOAALLMX
K cpabaTbIBaHI0 3aLLUTbI.

[pu 803HUKHOBEHUU NPOYUX HeucnpasHocmeli Heo6xo0uMo 06pawambca 8 asmopu308anHeili cepsucHbiti yeHmp AKBAPHO.

13. XPAHEHUE N TPAHCMOPTUPOBKA

HacocHble yctaHoBkM cepun AMH-VIP nepeBo3ATca u XpaHATCA B UHAMBUAYaNbHOWN ynakoBKe.
TpaHcnopTMpOBKa AOIXHA OCYLLECTBAATLCA KPbITbIM TPAHCMOPTOM, UCKJTIOYaIoLWLMM BO3AENCTBUA
Ha obopynoBaHue atmocdepHbIX ocafKkos. Mpu TpaHCMOPTUPOBKE HeobxoanmMo obecneumTb
HenoABMXKHOCTb 060PYAOBaHMA 1 HE AOMNYCKaTb ero CBO6OJHOro nepemeLleHus 1 (nwv) nageHus
BbICOTbI.

He ponyckaetca nofsepraTb ynakoBKY W3AeNNIA paspyLialoWMM BHELIHUM MeXaHUyeckum
BO34ENCTBUAM.

XpaHeHne 06opyAOBaHMA OCYLIECTBNIAETCA B 3aKPbITbIX OTariMBaeMbiX ¥ HeoTanaMBaeMblX
nomelyeHnax npu temnepatype oT -50 go +40°C ¢ MedneHHbIMK KonebaHUAMN BRAXXHOCTU U
Temnepatypbl (kateropusa 2CnolOCT15150).



14. KOMMNJIEKT MOCTABKN

1.Hacoc cnpeo6pa3soBatenemyactoTbl - 1wt
2. lWtyuep cobpaTHbIM KlanaHom
3.Tnppoakkymynartop (Tnunu 2n)

4. laTunk faBneHua

5.PyKoBOACTBO MO 3KCNyaTauum - 1wt
6.YnakosKa - 1wt

15, CPOK CJIYXBbI N YTUIU3ALINA

OduLmanbHbIN CPOK CNYKObl 060PYA0BAHUSA, YCTAHOBIIEHHbIN NPON3BOAMTENEM, COCTABAAET 5 neT
C AaTbl NPOJAXKN KOHEYHOMY MOTPebuTesto. YUunTbiBas BbICOKOE KauecTBO 1 HaleXKHOCTb JaHHOTO
n3penna GakTMYeCKUin CPOK IKCMITyaTaL MM MOXKET CyLLEeCTBEHHO NMPEBbLICUTb CPOK, YCTaHOBIEHHDI
oduymnanbHo.

Mo poCcTUXKeHMIO CpoKa Cy»Kbbl, 060pyAOBaHME JOMKHO ObITb JEMOHTUPOBAHO 1 NepeaHo Ha
LVArHOCTUKY B aBTOPW30BAHHbIV CEPBUCHbIN LEHTP ANA MPOBEPKM €ro COCTOAHUA W
NOATBEPXKAEHMNA 6€30MacHOCTY ero JasibHeNLWero NCnob30BaHus.

PeweHre o BbiBOAe obOpynOBaHMA M3 3KCMAyaTauMm MNPUHMMAETCA ero BrafesbLem.
0653aHHOCTb NPABWIIBHO OCYLLECTBUTb YTUNU3aLMI0 060PY[OBaAHMA B COOTBETCTBUMN C MECTHBIMU
MPaBOBbIMV HOPMaMV TaK»Ke NEXIT Ha ero BragesbLe.

O6opynoBaHue, BbipaboTaBLLee CBOW PeECYPC, HE COLEPKUT B CBOEM COCTAaBE OMacCHbIX BELLECTB U1
MaTepuranoB NPeaCcTaBsoLMX ONACHOCTb 1A OKPY»KatoLLel Cpeabl U 300POBbs YesloBeKa.
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16. CEPBUCHAA AEKJIAPALINA

1. [apaHmutiHbIl cpoK Ha u3desiue HaYuUHaemcs c damel €20 NPOOAXXU KOHEYHOMY nompebumertio U cocmasssem
12 Mmecaya. B medeHue 3mozo CpokKa, 8 ciydde 06HApyxeHUs U NOOMeepx0eHus HedoCmAamkos, ABNAIOUJUXCA
npou3godcmeeHHbIM Oegpekmom, esadeniey umeem nNpaso NpedsA8UMb NpemeH3uu, yCmAaHoB/1eHHble
3akoHooamesnecmeom PQO.
2. Ha obopyoosaHue moxem 6bime ycmaHos/ieH 00NOJHUMebHbIlU CPOK 6ecniamHo20 cep8ucHO20
obcyKueaHus, npedocmassiaemsil napmuepamu upmel Akeapuo. Ycosus, kacaroujuecs 00N0/IHUMEIbHO20
6ecn1iamHo20 cepBUCHO20 06C/TYXUBAHUA, 00800AMCA 00 c8edeHUs nompebumena napmHepamu ¢pupmel
AK8apuo, ABNAIWUMUCA y4aCMHUKAMU 0dHHOU akyuu.
3.0¢puyuaneHbil cpok ciyx6bl uzdenus, ycmaHasausdemoll npousgooumesieM - 5 jem ¢ 0amel NPOOAXU
KOHe4YHOMy nompebumesto. Bo usbexaHue 803MOXHbIX Hedopa3ymeHul, 8adesbyy HACMOoOAMeabHO
peKomeHOyemcsa coXpaHAmMb 8 meveHue 2dpaHMUliHO20 CPOKA U CPOKa Ciyx6bl 00KyMeHMbl, npusiazaemble K
u30e/1uI NPU e20 NPOOaXe: MoBAapHbIl YeK, Kaccosblli Yek, nacnopm u30esius, N038oAUUe yCMAaHO8UMb (hakm
udamy npooaxu uzoesnus.
4. [apaHmutiHbIli peMoHM Npou38ooOUMCA MOJIbKO 8 dBMOPU30BAHHbLIX MACMEPCKUX U MOJIbKO NpU HAAUYuU y
8/1a0es1byd NPAsusIbHO U NOJTHOCMbI0 3aN0JIHEHHO20 NACNopmMa 06opyd08aHUS.
5. Mpu ocywecmeneHuu 2apaHmutiHo20 peMOHMA CPOK 2dpAHMUU HA 3aMeHEHHble 3andacmu cocmasssem 6
MecAyes, HO He MeHee 0CMaswe20cA Cpoka delicmaus 2apaHmMuu Ha yesoe usoesue.
6. Y3/1b1 U KOMNJIeKmMyroujue, 8xodaujue 8 Cocmas u3oesnus u (unu) Komniaekm nocmasku, npu Smom Asnawuecs
camocmosamesibHbIMU U30e1UAMU (KOHO@HCamop, NOOWUNHUKU, MexaHu4eckue ynjiomHeHus, Kabesb), 8 ciy4dae
NpU3HAHUA 2apaHMuU, N001eXXam peMoHMy Usiu 3aMeHe KaKk camocmosmesibHble U30esIus.
7.Cpok 2apaHmuu npo0sie8aemcs Ha 8pems HaxoXX0eHUs u3oesus 8 2apaHMulHOM peMoHMe.
8. Cpoku npogedeHus mexHu4eckol 3Kcnepmusbl U peMoHma o060py0o8aHus ycmaHosseHsl QedepanbHbiM
3akoHom PO «O3awjume npag nompebumerneli»
9. [apaHmus He pacnpocmpaHaemcs:
- Ha u30esus, He UMetoWue NOSTHOCMbIO U NPABUJIbHO 3aN0JTHEHHO20 Ndcnopma 060py008aHus;
- Ha u30es1us, uMetowue ucnpassieHus 8 nacnopme 060py008AHUS, He 3a8epeHHbIe NeYambto NPooasyd;
- Ha u30es1us c NospexxoeHUAMU, NOJTy4YeHHbIMU 8 pe3ysibmame He cob/1l00eHUA npednucaHuli pykosoocmea
noaKcnayamayuu 8 Hacmu nodbopd, MOHMAaxd, HacmpoUKu U 3Kcnayamayuu;
- HA U30es1usA C N0BPex0eHUAMU, 8bI38AHHbIMU He0oNnycmuMebiM 8030elicmauem 8HeuwlHel cpedbl;
- Ha u30es1usl C N08pexx0eHUAMU, NOJTyHeHHbIMU 8c/iedcmaue pabomel 6e3 8006l U pabomsl 6e3 pacxodd 800kl
-«8MYNUK»;
- Ha u30esus, 3KCnJyamupogaswiuecs ¢ NOOK/IIoOYeHUeM K 37ekmpocemu, He coomeemcmayowel
mpeb608aHuUAM pyko8oOCM8a no SKcnayamayuu;
- Ha u30esus, 0emasnu KoOmopbix UMeom MexaHU4ecKull U3HOC, 8bI38aHHbIU abpa3usHLIMU Yacmuyamu,
HAxo0AWUMUCA 8 nepekayusaemoli Xuokocmu;
-Ha u30es1us, CNoBpeXO0eHUAMU, BbI38AHHbLIMU 8030elicmauem azpeccusHol XUOKocmu;
- Ha U30es1Uuf C MeXaHU4ecKUMU NOBPeX0eHUAMU, BO3HUKWUMU NPU MpaHcnopmuposKe usu 8 pesysismame
BHeWHUX MexaHu4ecKux 8o30eticmauli nocsie nepedayu usoesius KoHe4YHOMy nompebumernto (8 mom yucsie ¢
nospexoeHusmu kabess)
- Ha u30esus, camocmosmesibHo nepeobopy00B8aHHbIe 871a0e/IbyeM, UslU 8 HeNoIHOU Komniaekmayuu;
-Ha u3oenus, umetoujue c1edbl pazbopku u peMoHma, npouzeedéHHole 8He Cryx6bl cepguca.
10. lMpoussodumernb 060py00BAHUA He HECEM 0meemcmeeHHOCMb 3d 803MOXHble pacxoobl , CB8A3AHHbIE C
MOHMAXoM U 0eMOHMAxemM 2apaHmMuliHo20 U30esus, a Max e 3a ywepb, 803HUKWUU 8 pe3y/ibmame 8b1X00a
u30es1usA U3 CMpos 8 2apaHMUUHbIU Nepuoo.
11. 3aknwo4eHue o pabomocnocobHocmu u30enus 8bI0aéMCA MOJIbKO A8MOPU30BAHHEIMU CEPBUCHbIMU
UeHMpPamu U moJsibKo NOCJIe UCNbIMAHUA HA 2UOPasIU4ECKoOM cCmeHoe.
12. JuazHocmuka u3desnus, 8blA8UBWAA HEOB6OCHOBAHHOCMb NpemeH3ull K1ueHma u noomaeepouswasn
pabomocnocobHocmb duazHocmupyemMoz20o u3desnus, Aeaaemca naamHol ycniyzol u nodaexum onsame
8/1a0enbyem.
13. Ycsyau no MOHMAxy u nyckoHasaaoke u3oesus, KOHCY/lbmupo8aHue 8/1a0esbyd No UCNO0/b308AHUIO U30esus,
npogedeHue OuazHOCMUKU U30e/1us He 0X8ambleaomcs edpaHmuel U A8/IAMCA NIAMHbIMU.



CePBUCHbIN TanoH A

Jlama npuema e pemorm

Jlama 8bidayu u3 pemoHma

(epaucHblil yeHmp (Hagatue opaaHu3ayuu)
g

—
_— ~

[pemer3us enadenbya

BoisenenHas HeucnpagHocmb

3amerenbl 3an4acmu (Ha3earue, apmuKkyn, Koau4ecmeo)

Llimamn (epeuCHo20 yeHmpa ~— —— =T

CEPBUCHbIN TaNloH B

Jlama npuema 6 pemorm

Jlama 8vidayu u3 pemoHma

CepaucHbIil yermp (HazgaHue opeaHu3ayuu)
patui

—
_— ~

[pemer3us enadenbya

BoisenetHas HeucnpagHocme

3ameHerbl 3andacmu (Ha6arue, apmuKys, KoaUYeCmeo)

Lmamn (epeuUCHO20 yeHmpa ~— —— =T

CcepBUCHbIN TanoH C

Jlama npuema e pemorm

Jlama sbidayu u3 pemoHma

CepaucHblil yeHmp (Hazgawue opaaHu3ayuu)
patus

—
_— ~

[pemer3us enadenbya

BoisenenHas HeucnpagHocmb

3ameHerbl 3andacmu (Haseaxue, apmuKys, KoAUYeCcmao)

Llimamn (epsucHo20 yempa ~— —— =T






CBUAETENbCTBO 0 MPOAAXE 060PY10BAHNA KOHEYHOMY MOTPEBUTEJTHO (0643aTenbHo AnA 3anonHeHus)

YBAXAEMbIV MOKYMATE/Tb!

Bo n3bexxaHvie HepopasymeHuin, ybegutenbHO MPOCMM Bac MpU MOKYMNKe BHUMAaTeNbHO
U3YyYUTb MHCTPYKLMIO MO SKCMyaTaLuy, yCIOBUA FrapaHTUIHbIX 00A3aTeNbCTs 1 NPOBEPUTb
MPaBUIIbHOCTb 3aMOJIHEHNA LOKYMEHTALMMN Ha MPUOGPETEHHOE BamMu 13fenve.

[InA coxpaHeHWA rapaHTK, CEPUIAHbIA HOMEP 1 HaMeHOBaHWe MoAeNH, MPMobpeTeHHOro
BaMU M3[enusa, [OMKHbl ObiTb BNMcaHbl B faHHoe CBuaeTenbcTBo. He ponyckaetca
BHeCeHMe KaKknx 160 N3MeHeHNI, NcnpasneHunin. B cnyyae HenpaBmibHOrO UV HEMOHOTO
3anonHeHma CBMAETENbCTBA HEMEAJIEHHO 06PaTUTECh B TOPTYHOLLYIO OpraHu3aLmio.
BHMMaTeNnbHO MpoBepbTe KOMMIEKT MOCTaBKM U BHELIHUIA BUA NPUOBPETEHHOro Bamu

n3genus.
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MN30enue 8 nonHoli Komniekmayuu, 6e3
8UOUMbIX BHEWHUX NOBPexX0eHUl Noy ust.

C ycnoguaMuU 2dpaHmMuu U cepe8ucHO20
00C/1YKUBAHUS O3HAKOMJIEH U CO2/TACeH.

[lodnuce nokynamens



[pou3BoauTenb v yNoNHOMOYeHHasA OpraHu3aLus:
000 «AkBapuo Pyc»,
Ten. +7(495)500-09-92

Cnncok CEPBUCHBIX LIEHTPOB
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