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Mpeaynpes>xaeHune

IMpexpae yem npucrtynarb k pa6oram no
MOHTas)ky o6opyaoBaHnsi, Heo6xoanMMo
BHUMAaTE/IbHO U3YYNUTb JaHHbIi JOKYMEHT.
MoHTax) n akcnayataymsi o6opyaoBaHns
AOJKHbI MPOBOANTbLCS B COOTBETCTBUMN

c Tpe6oBaHNAMM JaHHOIo JOKYMeHTa,

a Tak)ke B COOTBETCTBUMN C MECTHBIMMU
HOpMaMu u rnpasuiamm.

1. Yka3zaHua no TexHnke 6e30nacHOCTU

MNMpeaynpe>xxaeHne

Akcnnyatauns gaHHOro o6opyanoBaHus
AOJDKHa Npou3BOANTbCS NEPCOHA/IOM,
B/lagerowum HeobxoanMbIMH AJ151 3TOIrO
3HaHMUSIMH M OMNbITOM PaboThbl.

JInya c orpaHn4YeHHbIMN PU3NYECKNMH,
YMCTBEHHbIMN BO3MOXCHOCTSIMH,

C orpaHM4YeHHbIMHN 3pEHNEM U CITyXOM

He A0/KHbI IONYCKaTbCs K 3KCJlyataunmn
AaHHOro o6opyaoBaHusl.

HAocTtyn getei kK AaHHOMY o60pyAOBaHUIO
3anpeuyeH.

1.1. O6wme cBegeHnsa o AOKYMEHTE

MacnopT, PyKoBOACTBO MO MOHTAXYy W 3KCMyaTauum,
COAEPXMUT NPUHLMMNUATbHBIE YKa3aHWsl, KOTOPbIe A0/KHbI
BbIMOSHATLCS NPU MOHTAXe, 3KCNayaTaLuum n TEXHUYECKOM
ob6cnyxunsaHum. MosToMy nepes MOHTaXXOM UM BBOAOM

B 3KCMJ1yaTauunto OHN 0653aTeslbHO JOKHbI 6bITb U3YyYeHbl
COOTBETCTBYHOLWMUM 06CYXMBAIOLLMM NEepPCOHaNoM nnm
notpebutenem. [JaHHbli1 JOKYMEHT AO/HKEH MOCTOSHHO
HaxoAMTbCA Ha MecTe aKCryaTauumn o60pyaoBaHus.

Heobxoanmo cobntogaTtb He ToNbko 0bLme TpeboBaHMs

Mo TexHMKe 6e30MacHOCTU, NpUBeAEHHbIE B pa3aene

1. YkazaHusi no TexHuke 6€30MacHOCTH, HO 1 chelmasnbHble
yKa3aHus no TexHuKe 6e30MacHOCTH, MPUBOAMMbBIE B APYTUX
pasaenax.

1.2. 3HauyeHne CMMBOJIOB U HaAMNUcen
Ha M3genum

YKa3aHVI$I, NnoMeLllEHHbIE HENOCPEACTBEHHO
Ha obopyaoBaHWK, Hanpumep:

e CTp€NnKa, yKa3blBawllada HanpaBieHWe BpalleHUA,

e 0603HayeHWe HanopHoro naTpybka Ans nogauu
nepekayvMBaeMoil cpeabl,

[OMKHbI cobnoaatbcs B 0693aTenbHOM nopsigke
M COXPaHATbCS Tak, YTO6bl MX MOXHO 6bII0 NpoYNTaTh
B Nt060I MOMEHT.

1.3. KBanudukauma n obyueHue
o6cny)xuBatoLero nepcoHana

MepcoHan, BbIMOMHAOWWIA 3KCMyaTauunio, TEXHNYecKkoe
06CNyXMBaHNE N KOHTPOJIbHbIE OCMOTPbI, @ TaKXe MOHTaX
06opynoBaHUsa, AOIKEH UMETb KBanndmkaumio,
COOTBETCTBYIOLLYIO BbiMoNHsieMol paboTe. Kpyr Bonpocos,
3a KOTOpble NepcoHan HeceT OTBETCTBEHHOCTb U KOTOpble
OH A0JIXKEH KOHTPOIMPOBaTb, a Takxxe 06nacTb ero
KOMMeTeHLMM AO/KHbI TOYHO ONpeaensiTbCs noTpebutenem.

1.4. OnacHble nocneacTBmus HecobnaeHus
yKka3aHUW Nno TexHuke 6e3o0nacHoOCTun

HecobntoaeHne ykasaHuin no TexHuke 6eszonacHoCTun
MOXET NnoBfieYb 3a cobou:

e OMnacHble NocneAcTBUSA A 340POBbS U XU3HU
yernosekKa;

e CO34aHMe OMacHOCTM AN OKPYyXKalowen cpeabl;



® aHHYMpPOBaHWE BCEX rapaHTUIHbIX 0693aTenbCTB NoO
BO3MeLlleHuo yuepba;

e OTKa3 BaXKHeMWmnx GyHKUM o6opyaoBaHus;

® HeAelCTBEHHOCTb npeanmcaHHbIX METOAOB
TEXHUYECKOIro 06CJ'Iy)KVIBaHI/1FI N PEMOHTa,

e OMacHY CUTyauuto AN 340POBbS U XMU3HM NepcoHana
BC/leACTBME BO3AENCTBUSA SNEKTPUYECKNX NN
MexaHu4yecknx akTopoB.

1.5. BoinosiHeHue paboT c cobnroaeHnem
TexXHUKun 6e3o0nacHocTm

Mpw BbINONHEHMN paboT AOMKHBLI cobntoaaTbCs
npuvBeAeHHblE B JaHHOM PYKOBOACTBE MO MOHTaxy

W 3KCMnyaTaunmn ykasaHua no TexHnke 6esonacHocTy,
CyLecTByHOLNE HaLMOHabHble NPeANnCcaHns No TEXHUKE
6e30MacHOCTU, a Takxe Ntobble BHYTPEHHME NnpeanMcaHums
no BbINoAHeHUo paboT, akcnnayaTaumm obopyaoBaHms

N TexHuke 6e30nacHOCTU, AeNCTBYOWMe y noTpebutens.

1.6. Yka3zaHua no TexHuke 6esonacHocTn Ansa
norpebutens nnm obcnyxxmsBatowero
nepcoHana

e 3anpelleHo AeMOHTMPOBATb UMEKLLNeCs 3alUTHbIe
orpaxaeHus nogBuXHbIX Y3710B U aertanemn, ecnu
O60pyﬂ,OBaHMe HaxoAuTCAa B aKCnlyaTauunu.

e Heo6x0AMMO NCKIOUYNTL BO3MOXHOCTb BO3HUKHOBEHMUS
0MacHOCTH, CBA3a@HHOM C anekTposHepruel (bonee
noapobHo cMOTpUTE, Hanpumep, npeanucanms MNy>
M MEeCTHbIX 3HeprocHabxawLwmnx NnpeanpusaTni).

1.7. Yka3zaHua no TexHuke 6e30nacHOCTU Npu
BbIMOJIHEHUN TEXHUYECKOrOo
o6cny>xmBaHusi, OCMOTPOB U MOHTaXa

MoTpebuTenb Ao/KeH 06eCNeUYnTb BbIMOSIHEHWE BCEX
paboT Mo TEXHUYECKOMY 06CYXUBAHMIO, KOHTPOSIbHbIM
OCMOTPaM M MOHTaXy KBaiM@UUMPOBAHHbIMU
crneunanncTamm, JONyLWEHHbIMU K BbIMOMHEHUIO 3TUX paboT
M B JOCTATOYHON Mepe 03HAKOMJIEHHbIMU C HUMU B X04e
NnoApo6HOro N3y4YeHnss pyKoBOACTBA MO MOHTaXy

W 3KCMIyaTauum.

Bce paboTbl 0653aTeNbHO A0/MKHbBI NPOBOANTLCS Mpu
BbIK/ItO4EHHOM o6opyaoBaHuu. [lomkeH 6e3ycnoBHO
cobnoaaTbCs NoOpsAAOK AENCTBUIN NPU OCTAHOBKE
060pyAoBaHWS, OMUCaHHbLIV B PyKOBOACTBE MO MOHTaXy
W 3KCnyaTaumm.

Cpa3sy e rno oKoH4YaHun paboT A0KHbI 6bITb CHOBA
YyCTaHOB/IEHbI UN BK/TIOYEHbI BCE AEMOHTUPOBAHHbIE
3alUTHbIE U NpeAoXpaHUTENbHbIE YCTPONCTBA.

1.8. CamoctosaTenbHoe nepeo6opyaoBaHue
M U3roToBJIEHUE 3aMnacHbIX Y3J10B U AeTanen

NepeobopynoBaHne nnn moamdukaumo yCTponucTB
pa3pellaeTcs BbINOJIHATbL TO/IbKO MO COr/lacoBaHMIo
C U3roTOoBUTENEM.

dupMeHHble 3anacHble y3/bl U AeTann, a Takxe
pa3pelleHHble K NCMO0Mb30BaHNIo hUPMON-U3roTOBUTENEM
KOMMJEeKTYytoWwme, Nnpm3BaHbl o6ecneynTb HAaAEeXHOCTb
aKCnayaTauum.

MpuMeHeHne y310B 1 AeTanen Apyrux npounssoantenen
MOXET Bbl3BaTb OTKA3 U3rOTOBUTENSI HECTH
OTBETCTBEHHOCTb 3@ BO3HUKLUME B pe3ysibTaTe 3TOoro
nocneacTeus.

1.9. HeponycTuMbie pexXMMbl dKCNJlyaTtauum

DKcnayaTauMoHHaa HaAeXHOCTb NOCTaBISEMOrO
o60pyaoBaHWs rapaHTUPYEeTCsa TOMbKO B Clyyae
NPUMEHEHNSI B COOTBETCTBUMN C DYHKLMOHANbHbIM
Ha3Ha4YeHMEM cornacHo pasaeny 6. 06/1acTb MPUMEHEHMS.
MpeaenbHO A0MYCTUMbIE 3HAUEHUS, YKa3aHHble

B TEXHMUYECKUNX XapaKTePUCTMKaX, AOJIKHbI 0653aTeNIbHO
cobntoaaTbCsl BO BCEX ClyYasiX.

2. TpaHCNOPTUPOBAHMUE U XpaHeHUue

TpaHcnopTupoBaHue 060pyAOBaHUA CleayeT NpoBOANUTb
B KPbITbIX BaroHax, 3aKpbiTbIX aBTOMALUMHAX, BO3AYLIHbIM,
peyHbIM 160 MOPCKUM TPAHCMOPTOM.

Ycnosus TpaHCNoOpTUpPoOBaHUa 060pynoBaHMs B HacTu
BO34eNCTBUS MEXaHNYECKNX (PakTOPOB A0XKHbI
cooTBeTCcTBOBaTbL rpynne «C» no NOCT 23216.

Mpv TpaHCNopTUPOBaHMM 060pPyAOBaHME AOMKHO ObITh
HaAEeXHO 3aKpPENn/IeHO Ha TPAHCMOPTHbIX CPEACTBAX C LEeNbo
npeaoTBpaLLEHNS CAMOMPON3BOJIbHbIX NepeMeLLEHWA.

YcnoBus XpaHeHWst fOKHbI COOTBETCTBOBATL rpynne «C»
no MOCT 15150.

MaKcKManbHO Ha3Ha4YeHHbIM CPOK XpaHeHUs cocTaBnseT
2 roga. B TeueHune Bcero cpoka XpaHeHUsi KOHCepBaLUns
He TpebyeTcs.

Mpy Norpy3o4yHo-pasrpy3o4dHbix paboTax

Nno NepeMeLLeEHNI0 YCTaHOBKM HEO6X0AMMO MPUMEHSTb
BUJIOYHbI aBTOMOrpy34mnK.

3. 3HaueHue CMMBOJIOB U HaANMucen
B AOKYMEHTe

Mpeaynpe>xxaeHne

Heco6nroaeHmne gaHHbIX YKa3aHMUi MOXET
MUMEeTb orfnacCHbIe [4J151 340PpOoBbsi mo.qei»i
nocneacTBys.

YkazaHuns no rexHmke 6e3onacHocTy,

HeBbINMOJIHEHHNE KOTOPbIX MOXKET BbIi3BaTb
OTKa3 O6OPYHOBaHMﬂ, a TakK)ke ero

noBpe>xxgeHue.

PexomeHaaynm niau ykasaHus,

ob6sieruarowyne paboty

n obecneuynBarLwmne 6esonacHyro
3KcnyaTauynio o6opyaoBaHms.

4. O6wme cBegeHus ob nsgenum

[aHHbIN JOKYMEHT pacnpoCTpaHSeTCs Ha YCTaHOBKM
Hydro-FS BToporo nokonnenus (G2), yKOMNIeKTOBaHHbIE
MHOrOCTYrneHYaTbIMK LleHTpobexHbIMK Hacocamn CRV mnnam
KOHCO/IbHO-MOHO6/104HbIMM Hacocamu Tuna NB(G)V noa
ynpasneHnem npubopa ynpasnieHus noxapHoro (aanee —
nny).

B koMnnekTauuo yCTaHOBKM noxapoTyweHusa Hydro-FS
CTaHAAPTHO BXOAAT:

e 1 MM 2 OCHOBHbIX MNOXapHbix Hacoca CRV unn NB(G)V™;
e 1 nnn 2 pesepBHbIX NoXxapHbIX Hacoca CRV unn NB(G)V*;
e npnbop ynpasneHus noxapHoein (MNY);

TpybHas o6Bs3Ka;
® KOMMJIEKT KOHTPOJIbHO-U3MEPUTENIbHOM annapaTtypbl;
e KOMMJIEKT 3aNOpHOM 1 06paTHOM apMaTypbl;

® KOMIMJIEKT KOHLEBbIX BbiK/O4aTenen (kabenbHble
KOMMIEKTbl BKJIIOYEHbI B KOMMJIEKT MOCTaBKN YCTAHOBKM
n yxxe noakntoyeHol K MY n otobpaxarTcsa Ha
MHEMOCXeMe KOHTpOoJIepa);

e paMbl-OCHOBaHUSA rMapaBanyYeckon yactu u MNny.

B ctaHpapTHOM koMnnekTaumm MY obecneunBaeT
BO3MOXHOCTb YMNpaBJfieHUs AOMNONHUTESIbHbIM
obopynoBaHuemM:

e KOKeW-Hacoc (cufa Toka 40 9 A, unu B 3aBUCUMOCTH OT
CW/bl TOKA OCHOBHOIMO Hacoca);

* [BYMS 3aABMXXKaMu C 3/1eKTponpueoaoM B 6a3oBom
komnnekTaunm (3x380 B, cuna Toka ao 4 A).

OnunoHanbHoO AOCTYMHO:
e BO3MOXHOCTb ynpaBneHna ApeHaXXHbIM HaCoCoM,

e BO3MOXHOCTb yNpaBieHns AOMONHUTEbHbIMK
3aABMXXKaMM C 3/1EKTPONPUBOAOM.

* [10MONHUTENbHbIE KOMBMHALMN U KONIMYECTBO HAacOCOB —

no sanpocy.



TunoBoe o6o3HaueHune Hydro-FS (6a3oBas 4acTb)

Mpumep Hydro-FS -A 1 /1 CRV20-5 G2 -B -100 /80

Tunosown psag

BapuaHT ncnosHeHus:

A - Cuctema c pene faBneHusi B KayecTse
MHULMNPYIOLLEro yCTPOMCTBA

X - OnuuOHanbHbIA BapuaHT Tuna
WHULMNPYIOLWEro yCTPOMUCTBA

Kon-BO OCHOBHbIX HAacocoB

Kon-Bo pe3epBHbIX HACOCOB

Twun Hacoca

B cnydyae, ecnu B 4aHHOM MoJfie yKa3aHbl ABa HAacocCa Yepes 3HaK «+», TO
nepBblli U3 HUX O3HAYaeT TUMOpPa3Mep OCHOBHbIX U pe3epBHbIX HAaCOCOB,
a BTOpPOW - TUNnopasMep Xokel-Hacoca (Hacoca NnoAnuUTKMU)

Homep nokoneHus:
G1 - NokoneHue 1
G2 - MNMokoneHune 2 (konnektopa n3 CT20, 6e3 WTaTHON 3alUNTbl OT «CYXOro» xoAa)

Hanps>xeHne nutaHus:
B - 3x380, N, PE 50Hz
X - CneumanbHoe UCNONIHEeHne

OnameTp BcacbiBatowero konnektopa (DN)

OunameTp HanopHo konnekTopa (DN):
[ 1- CoBnapgaeT co BcacbiBaoWMM KOMIEKTOPOM

MakcumanbHoe fasneHue (PN)

-16

Hanwnuune onumin B wkady ynpasnexHunsa (MNMY):
[ ]- be3 pononHUTENbHbIX ONUUIA
XXX - Onumn wkada ynpasneHunsa (cM. onuum MMy)

XXX

Hanunuune onumin B ycTaHOBKE:
[ ]- be3 nononHUTENbHbIX ONUUIA
XXX - Onuuu cTaHumu (CM. ONuUMK YCTAHOBKM)

=XXX

AononHutenbHoe Tunosoe o6o3Havyenmne Hydro-FS (onuuu NNY)

-S2DA1X01 -S2

KoMbuHaums 3aaBuXeK C anekTponpueoaom (3/n):

T2 - [ABe 3-dha3HbixX 3aABUKXKMK C 3/n B cucteme A0 4A (baszoBas KoMnaekTaums)
S1 - OpHa 1-da3Has 3aaBuxKa € 3/n B cucteme 4o 4A

S2 - [1Be 1-da3Hble 3aABUMXKKM C 3/N B cucTeMe Ao 4A

Sn - n 1-da3HbiX 3a4BUXEK € 3/N B cucteme Ao 4A

Tn - n 3-dasHbIX 3a4BUXKeEK € 3/N B cucteme 10 4 A

SnTn - PasHopoaHass KoMbuHaums 3a4BUXKEK C 3/M B CUCTEME

X - CneunanbHoOe UCMNOJIHEHNE

[peHaxHble HacoChbl:

0 - be3 ynpaBneHnsa gpeHa>xHbIMM Hacocamm

D - OgnH gpeHa)xHbI Hacoc ¢ cobCcTBeHHbIM nonnaBkoM 1x220B go 7,2 A

T - OAWH ApeHaXHbI HAaCcOC C MOoMnJIaBkoM, noaknt4veHHbIM K MMY, 3x380B go 7,2 A
X - CneumanbHoOe UCNOIHEHME

YctponcTBa MNMnasHoro lNycka:
0 - bes YIIN Ha Hacocax
A - YTl Ha KaXX40M Hacoce B CUCTeMe

NcnonHeHue n useT MMY:
0 - CtaHzapTHbIv MMY (cepbln C KPAaCHOM OKAHTOBKOM LiKkada)
1 - KpacHbin uBeT kopnyca ctaHgapTHoro My

HecTtaHaapTHble onuuu:
[ ]1-HeT nHbIX onuuni
X01...X99 - NpoeKTHble onuumn

Xo01

MpumeyvaHue: T2000 - cTaHAapTHas KOHUrypaunms, ecim B AaHHOW KaTEropmn ONUCaHHbIE OMNUMN OTCYTCTBYIOT —

He oTobpaxaeTcs.




AononHutenbHoe Tunosoe o6osHavyeHune Hydro-FS (onuun yctaHoBKK)

-K1vX01 K1 VDS XO01

OnvHa kabens:

00 - CtaHaapTHbIn kabenb (5 m)

K1 - AnvHa + 5™

K2 - OnnHa + 10 ™

K3 - OnnHa + 15 ™

K4...9 - NHasa anvnHa kabena (o 50 M cymmapHo - T.e. A0 K9 BKIOYNTESNIBHO)

KoHpurypaummn o6Bs3KM rmapaBanyeckon 4yacTu:

000 - CtaHaapTHas KOHMUrypaumsa ruapasamyeckon 4acTu (C OTCeYHbIMM 3a4BMXKAaMN Ha KOIIEKTOpax Mexay
Hacocamu, 6e3 3aWmnTbl N0 «CyXoMy» xoay, konnektopa CT20)

VOS - HeT oTCeuHbIX 3a4BMXeEK Ha KOJIJIEKTOpax Mexay Hacocamm, 6e3 3amTbl Mo «CyxoMy» xoay, konnektopa CT20
VDS - HeT oceuHbIX 3aA4BMXKEK Ha KOMJIEKTOPax Mexay HacoCcaMu, 3alunTta no «CyxoMy» XoAy B KOMMAeKTe,
konnektopa CT20

VON - HeT oTCeuHbIX 3aABMXeK Ha KOJIJIEKTOpax Mexay Hacocamm, 6e3 3almnTbl N0 «CYyXOMYy>» X0AY, KOJIeKTopa
Hepxasetwuwas ctanb 304

VDN - HeT oTCeUHbIX 3a1BMXEK HA KOJIIEKTOpax Mexay HacocaMu, 3almTa No «CyXoMy» Xoay B KOMMeEKTe,
KONneKTopa Hepxasetluasa ctanb 304

ADS - C oTCeYHbIMM 3a4BMXKAMN Ha KOJIIEKTOpaxX Mexay HacocaMmu, 3almTa no «CyXoMy» Xo4y B KOMMIEKTE,
konnektopa CT20

AON - C oTceyHbIMM 3a4BMXKAMWN Ha KOJIJIEKTOPaxX Mexay Hacocamu, 6e3 3almTbl M0 «CYXOMy» XOAYy, KONneKTopa
Hepxasewuwas ctanb 304

ADN - C oTCeYHbIMWN 3a4BMKKaMM Ha KOJIIeKTOpax MexAay Hacocamu, 3almTa no «CyXoMy» XoAy B KOMMeKTe,
KONeKTopa Hepxasetuasa ctanb 304

HecTaHaapTHble onuun:
[ 1-HeT nHbix onunn
X01...X99 - [NpoeKTHble onuumn

MpumeyaHme: 000000 - cTaHaapTHas KOHGUrypauns, eCin B 4aHHOW KaTeropum onuMcaHHble onumMn OTCYTCTBYIOT —
He oTobpaxaeTcs.

dupmeHHas Tabnnuka

Mo3. | HaumeHoBaHue
Ha ocHoBaHMe yCTaHOBKW HaHeceHa pupMeHHas
1 |YcnoBHoe TMNoBoe o603HavyeHne yCTaHOBKMU
Tabnuuka, cogepxxallas OCHOBHble TEXHMYECKNE AaHHbIE.
2 |Homep (apTukyn) nsgenus
dupmMeHHasa Tabnmuka yCTaHOBKW NOBbIWEHWS AaBNEHUS 3 h 3/
npuKpenseHa Ha pame-oCHOBaHUMN. OM”Ha”bHaﬂv noaata, M’/4ac -
4 | HOMUHanNbHLIK N MAaKCUMasibHbIN Hanop, M
1 VANDJQRD"® 15 5 | MakcumanbHoe paboyee gasneHune, 6ap
2 | T} Hydro-FS-A 1/1 CRV20-5 G2 -B -100 /80 -16 L 14 6 |Temnepatypa paboyei cpeabl, °C
3 [T ApT.: XXXXXXXX P2: 1.5 kBT | 13 7 M
——fqQ 62w/ 3x380 B, 50 Hz | acca, Kr
4 ——I H/Hmax: 41/59m 1p54 | 112 8 |CrpaHa nm3rotosneHus
5,__,_. Pmax: 16 Gap TY I XX XX X-XXX-XXXXXXXX-2024 < -
6 ___ | Temnepatypa: 5-70 °C [ata npousBoacTea: 2024/221T—— 11 9 CepMMHbM HOMEp nsaenuns
Bec: 341,5 kr CepuitHblii N2: XXXXXXXX — | | 9 10 3HaKu 06pa|_|_leHV|;| Ha pblHKE
7 000 Bawaiopa Mpynn
LLikonbHas yn. 39-41, Mocksa, Poccus EH[ 11 ﬂaTa npomnsBoacCTBa (MeCFILI,.rOﬂ)
AenaHo B Poccuun
c P 10
8 12 | O603Ha4vyeHne TY Ha NpOAYKT
Puc. 1 ®dupmeHHas Tabnuuka 13 |CteneHb 3aWnThl
14 |HanpsaxeHnue (B) n yactoTa nutatowen cetn ('y)
15 |HoMuHanbHas mMowHoOCTb, P2, KBT
Pene/aaTunk MaHoMmeTp Pene/natunk MaHoMmeTp
AasneHus/ M1 pasnenuns/ M2
KM o SKM op
| PAL N Piss ) T |
| 3apBuxka 32 ( ( 3apBuxka 3n !
3aaBwxkka 31 Q{ }93ausmmka 33 }e3aﬂBM)KKa 3n
KnanaH KnanaH KnanaH
ob6paTHbIii X X ob6paTHbIii X ob6paTHbIi
K01 K02 KOn
Pene Pene Pene
AaBneHus AaBneHus naBneHud
nepBoro BTOpPOro Hacoca n-Hacoca
Hacoca
A Mo>xxapHbIi A Mo>xapHbIi A MoXxxapHbIn
MaHomeTp Hacoc H1 Hacoc H2 Hacoc Hn
M3
%36.D.BM>KKa 36 }9 3aaBwkka 34 }QBaABM)KKa 3n
|;| @ 3aaBuxka 35 ) ) 3aaBuxka 3n
| Oatuuk/pene ( ( |

nasnenuns 443

Puc. 2 O6wasa npuHuMnuanbHas cxema yctaHoBku Hydro-FS
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KOMNoOHOBKa HAaCOCHOW YCTaHOBKM
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Puc. 3 BHewHwnn Bna yctaHoBku Hydro-FS Ha npumepe cucTeMsbl C 04MM OCHOBHbIM M OAHWM pe3epBHbIM Hacocammn CRV
nnn NB(G)V
N2 | HammeHoBaHue KonunuectBo MaTtepuan
Mogenb 1/1: 2 |Hepxasetowasa cTanb,
1 |Hacoc CRV unn NB(G)V Mogenb 2/1 vnn 1/2: |3 |4yryH
2 | Mpunbop ynpaBaeHns noxapHbiin 1 Kopnyc — cTasnb
o HepxaBetwas ctanb/
3 | BcacbiBatowwnii KONNeKTop 1 OKpaLleHHas cTanb CT20
. Hepxasetwas ctanb/
4 | HanopHbI KONNEKTop 1 oKpalleHHas cTank CT20
5 3anopHas apMaTpypa Ha KoJlIJieKTope C KOHTpoeM Mopaenb 1/1: 2 | HepxaBetowas ctanb,
NosIoXeHUs Mogpenb 2/1 vnn 1/2: |4 |4yryH
6 3anopHas apMaTypa A0 U Mocsie Hacoca C KOHTPOoJieM Mogpenb 1/1: 4 |HepxaBetowasa ctanib,
NoSIOXEeHNs Mogenb 2/1 wnan 1/2: |6 |4yryH
. Mogenb 1/1: 2 |YyryH/TonnokcnMmeTmneH
7 | O6paTHbli knanax Mogenb 2/1 vnn 1/2: |3 | (POM)
8 | MaHomeTp 3 Hepxxasetowasa crtanb
9 | Pene/natuunk gasneHns/SKM ansa nHnumanmsaumm nycka 2 ANIOMUHWIA, NaTYHb
10 Pene/patunk naBneHus ans onpegeneHnsa nognopa 1 HepxaBelowas cranb
YyCTaHOBKM
11 [JaTuuk gaBneHusa Ansa ornpeneneHnsa Bbixoaa Ha pexum Mogenb 1/1: . 2 Hepxaselowas crank
Ka)/Jloro Hacoca Mopenb 2/1 van 1/2: |3
12 | Pama-ocHoBaHMe rmapaBanNyYecKon YacTun 1 OkpaweHHas ctanb CT20
13 | Pama-ocHoBaHue npubopa ynpaBrieHUs NoXapHOro 1 OkpaweHHas ctanb CT20

KoMniekT AOKyMeHTaLuuu Ha usgenue:

e MacnopT, PyKoBOACTBO MO MOHTaXYy W 3KCMjyaTaumm Ha
YCTaHOBKY.

e CxeMa anekTpuyeckas npuHumnuanoHas (obwas cxema
yKasaHa B pasaene [pusioxeHue 1, oNs yCTaHOBOK
C BO3MOXHbIMU OMUNSMU U USMEHEHUSAMU CXEMA
BKJ1aAblBaeTCsl B KOMMJIEKT MOCTaBKM).

e MacnopT, PyKoBOACTBO MO MOHTAXYy M 3KCrlyatauum Ha
nry.

e lacnopT, PyKoBOACTBO MO MOHTAXYy M 3KCryatauum Ha
Hacochbl.

B koMnnekTe noctaBkn 060pynoBaHUS OTCYTCTBYIOT
npucnocobyeHns U UHCTPYMEHTbI 4151 OCYLLECTBIEHUS
perynmpoBOK, TEXHNYECKOro 06CNY>XMBaHUS U NPUMEHEHUS
no HasHauyeHuo. Micnonb3yiTe cTaHAapTHblE MHCTPYMEHTbI
C yyeToM TpeboBaHM TexHMKM 6e30nacHoCTU
N3roToBUTENS.

B cBsA3M ¢ PyHKLUMOHUPOBAHMEM NHTErpUPOBaAHHOW CUCTEMBI
MeHepxMeHTa KayecTBa U BCTPOEHHbIMU MHCTPYMEHTaMM1
KayecTBa, knerimo OTK He yka3biBaeTcst Ha GUPMEHHOM
Tabnuuke. Ero otcyTCTBME HE BIMSIET HA KOHTPO/b
obecneyeHns KayecTBa KOHEYHOro NpoaykTa n obpatleHme
Ha pbIHKe.



5. YnakoBKa U nepemMeLljeHue
5.1. YnakoBKa

Mpu nonyyeHnn o6opyaoBaHus NpoBepbTe YNaKoOBKY

1 camo obopyaoBaHMeE Ha HannuMe NOBpeXAEHUN,
KOTOpbl€ MOrK 6bITb MOJSIyYeHbl NPU TPAHCMOPTUPOBAHUN.
Mepea TeM Kak yTUIM3MPOBaTb YNaKOBKY, TWAaTENbHO
NnpoBepbTE, HE OCTAaINCh 1N B HEll AOKYMEHTbI U MenKune
netanu. Ecnn nonyyeHHoe obopynoBaHue He
COOTBETCTBYET BalLeMYy 3aka3sy, o6paTuTechb K NOCTaBLUNKY
obopynoBaHus.

Ecnu obopynoBaHune noBpexaeHo npu
TPaHCNOPTUPOBAHUU, HEMEAJIEHHO CBSAXUTECH

C TPAHCMOPTHOM KOMMNAaHMEN 1 coobnTe nocTaBLUMKyY
obopynoBaHus.

MocTaBwmK coxpaHsieT 3a cobol NpaBo TwaTenbHO
OCMOTPETb BO3MOXHOE NnoBpeXaeHNE.

NHdopmaunto 06 yTunmsaumm ynakoBku CM. B pasaene
19. UHgopmaums no yTuamsaymm yrnakoBKu.

5.2. NepemMelweHune

MNMpeaynpe>xaeHne

Cnepyert cobnrogatb orpaHn4YeHus
MEeCTHbIX HOPM Y NpaBu/l B OTHOLWEHNH
nOﬂ'béMHle M Norpy304YHoO-pa3rpy304YHbix
pabort, ocyujecTB/iseMbiX BPYYHYIO.

3anpewaercsa nogHMmarb o6bopyaoBaHue
3a nurarownii kabesb.

Mpeaynpe>xaeHne
MNMpn nogbréme ycraHoBok Hydro-FS

He csiegyerT noJib30BaTbCs PbiM-60aTaMn
BHuMaHue «
SJ/IeKTpoABUraTteJien.
He AonycKaertcss NnogHNUMaTb yCTaHOBKY 3a
KOJ1JIEKTOpbI.

[Ons nepemelleHns YCTAaHOBKM UCMONb3YyNTe TONbKO
paspelwéHHoe ncnpaeBHoe obopyaoBaHue C noaxoasien
rpy30onoabEMHOCTbLIO. Macca yCTaHOBKM yKa3aHa Ha
drpmeHHoM Tabnnuke.

6. O6nacTb NpMMeHeHus

KoMnneKkTHble HAaCOCHble ycTaHoBkM Hydro-FS
npeHasHayeHbl A1 NPUMEHEHUS B CMIPUHKIEPHbIX
M ApEeHYEepHbIX aBTOMAaTUYECKUX CUCTEMaxX BOASHOIoO
M MEHHOro NOXapoTyLUeHUs, a TakXe B cuctemMax

C rmapaHTamu.

Cpeau 06beKkToB, 3almuiaemMblix yctaHoBkamm Hydro-FS,
MOryT 6bITb:

® XWsble 34aHUS Pa3/IMYHON 3TAaXHOCTU

® TOProBo-pa3BsieKkaTe/IbHblE KOMMNNEKCHI

® MPOM3BOACTBEHHbIE N CKNIaACKME NOMELLEHNSA
e 06bEeKTbl KY/bTYPHO-COLMANbHOI0 Ha3HayeHns

7. MpuHUMN AencTBUs

7.1. O6wuit anroputm paboTbl

O6wmit anropmTM paboTbl YCTaHOBKM MNOXapOTyLUEHMUS
Hydro-FS, ynpasnsiemon MNry:

0. lMpun NOAKNIOYEHNN XXOKEW-HAacoca U/Uiv peHaxHoro
Hacoca:
YKoken-Hacoc noaaep>xvBaeT faBneHne
B BOA03ano/IHEHHOM TpybonpoBoOAEe CUCTEMbI
noxxapoTyweHus. MMNY ¢ nomMoLbio NONJIaBKoOBOro pene
M APEHAXXHOro Hacoca KOHTPONMPYET ypOBEHb BOAbI
B APEHAXXHOM MpUSMKE NOMELLEHUS, rAe CMOHTMPOBaHa
yCTaHOBKa MOXapoTyLleHuns.

1. MNpn BO3HNKHOBEHWUWN YCNOBUIA, BbIMOTHSOLWMNX
TpeboBaHMS 0AHOMO U3 ABYX PEXMMOB 3anycka (CM.
7.2. BapnaHTtbi 3anycka), NMY HaunHaeT oTpaboTky
anropuTMa noXxapoTyLleHus.

2. B aBTOMaTnyeckoM pexmMme HaumHaeTCss OTCUET
BpeMeHu A0 nycka.

3. MpouncxoanT 3anyck OCHOBHbIX HACOCOB.

4. Mpun NOAKNIOYEHNN 3aABUXKEK C 21eKTPONpUBOAOM:
OTnpaBnseTcs CUrHan Ha oTKpbITUe/3aKkpbiTue
3a4BUXKEK C 3/1eKTPONPMBOAOM C YYETOM BbICTaBNEHHOM
3a4epXkn (Mnu NpeaoTKpbITHE).

5. MNY otcnexuBaeT napameTpbl paboTbl HACOCOB.

(o))

. B cnyyae Bbixoga 13 CTpost UM OTKIOYEHUS OCHOBHbIX
HaCcoCoB, 3anycKatTCs pe3epBHble HAacoChl. Pe3epBHble
HaCOChl He OTKJII0YalTCA HU NPU KaKnxX
obcToaTenbCTBAX.

7. T10 YMONYaHUIO OTK/IIOYEHUE YCTAHOBKM MOXAPOTYLUEHUS
NMPOVM3BOAUTCS BPYUHYIHO.

7.2. BapuaHTbl 3anycka

B ycTaHoBke Hydro-FS cyuwiecTByeT BO3MOXHOCTb Bbl6opa
13 ABYX BapMaHTOB 3amnycka CUCTEMbl NOXAapPOTYLUEHUS.
Bbibop anropntma 3anycka ocyLecTBASETCS npu
NyCcKOHanaZAo4YHbIX paboTtax ¢ BbIGOpoM KOHDUIypaumm
cuctembl. locTynHO ABe KOHdUrypaumm —
«CMNpUHKepHas» (C HACOCOM NMOAMNUTKN) U «ApeHYepHasa».

Mpeaynpe>xxaeHne

MepekntoyeHne Mmexxay aaroputmMmamm
3anycka B «ropsiyem>» pexxume b6es
MOBTOPHOro BbiCTaBJ/I€eHNSI KOHurypaumm
HeBO3MO>KHO!

1. 3anyck Nno BHeWHEMY CUTHaNy U NageHuro
AaBJIEHUA OT OAHOTro U3 UHMUuMMpyrowmnx
ycTpoincTB (Pene/patumnka gaBaeHns — ganee no
TekcTty NY) Ha HanopHOM KoOJ1JleKTope YCTaHOBKM
no)apoTylieHunna

[ns 3anycka anropuTMa noxapoTyleHus (3anycka
OCHOBHbIX MOXapHbIX HACOCOB) A0JIXXEH CHOPMMPOBATLCS
curHan «MOXAP: O6wunii».

B cnyyae 3anycka cucTeMbl MO A@HHOMY anropuTMy Ans
¢popmmpoBaHua curHana «MOXAP: O6wmin» naBneHue Ha
HaMOpPHOM KOJ/IEKTOPE A0/IXKHO CHU3UTbLCS, YTO B CBOKD
ouyepeab NpuBeAeT K hopMmupoBaHuto curHana «MOXAP:
[aTuvk naBneHunsa» n oba3aTenbHO NoaaH oAMH U3
cneayroLmnx CUrHanoB:

e MMOXAP: NHTepdelic

o MOXAP: BHELWHNN NCTOYHUK

e MMOXAP: KHonka Ha wkady

e MOXAP: lNMoxapHasa KHomMka
PacwundpoBka TMNOB curHanos «Moxap»:

MOXAP: [laTunK gaBsieHun

OT0T curHan dopmupyeTcs B cnydae, korga MUY Ha
OCHOBHOM MM pe3epBHOM 0TBOAE BOAblI (DUKCUPYIOT
CHWXXEeHWe AaB/IeEHNUs] HMXKE MOPOroBOro 3Ha4YeHus.

Mpeaynpe>xxaeHne

HazBaHmne curHana «IMOXKXAP: JaTtunk
AaBJIeHNs1» He yKa3biBaeT, YTO B CUCTEME
B KayecTtBe MY cToAT MUMEHHO AaTYuKN
AasneHus! B obwyem cnyyae B 6a30Boi
KomMmniektaymmn ycraHoskn Hydro-FS

B KayecTBe NY cTosiT pesie AaBJ/1IeHHs.

MOXXAP: UHTepdeiic
3TOT curHan dopMupyeTcs CUCTEMOW AMcneTyepumsauunm,
Koraa oHa nony4yaet curHan «MOXXAP» no kaHany CBS3M.

MOXXAP: BHEWHUA NCTOUHUK
OT0T curHan dopMupyeTcs CTOPOHHEN CUCTEMOM
6e3onacHoCTu.

MOXAP: KHonka Ha wkady

Ons dopMnpoBaHus 3TOro curHana Heo6xoaAnMMo HaxaTb
KHonky «MOXAP» Ha nuueBoi naHenun wkada (Ecan
wkad obopyaosaH noaobHONM KHonkon, B 6azoBow
KOMMMeKTaunn yCTaHOBKM — OTCYCTBYET).

MOXKAP: NMo>xapHas KHOMKa

DTOT curHan dgopmupyeTtcs Nob6on 13 NoXxapHbIX KHOMOK
(Ecnu wkad obopyaoBaH NOAOOHBIMU KHOMKaMM,

B 6@30BOI KOMM/IEKTALUM YCTAHOBKM — OTCYCTBYIOT).



Mocne Toro kak cpopmmpoBaH curHan «MOXAP: O6wunii»
cucTeMa NepexoauT K «AIFOPUTMY MNOXapOTYLIEHUS».

Bbibop 3TOro BapuaHTa 3anycka oCyLecTBASeTCS npu
nyckoHanazake MMy npuv nepsBoM BK/IIOYEHUUN —
«[peHyepHas cuctema».

2. 3anycK TOJIbKO MO NafgeHWIo flaBJIEHUSA OT OA4HOro
n3 NY Ha HaNoOpHOM KoJiIJIeKTope

Onsa dopmupoBannsa curHana «MOXAP: O6wmin»
[OCTaTOYHO NafeHNA AaBfieHUs B HanopHOM
KonsieKkTope OT O4HOro u3 Asyx NY.

Mocne Toro kak cdopmMmnpoBaH curHan «MOXAP: O6wmnin»
cucTeMa nepexoamnT K «ANropuTMy MOXapOTYLLUEHUS».

Bbibop 3TOro BapmaHTa 3anycka oCyLecTBAsSeTca npu
nyckoHanazgke MMy npm nepsom BKAKYEHUN —
«CnpuHKNepHas cuctemMa».

B cnyuae Heob6xogumocTn npu pabore
B pe)xkume «CrpUHKIIepPHOMH>» CUCTEeMbl
BO3MOJXKHO NMNOAKJ/TIOYNTb NnNapaMeTp
«BHewHnii curHan NMOXKAP gna
crnpuMHK/Iepa» B HacTpoiKax

B arom enyune
BHuMaHue
B sToM cny4yae cucrtema 6yger paborartb

no nepsomy anroputmy (oT AByX
curHanos). lpn 3ToM, ec/im n3Ha4yasibHO
6bi1/1a BbI6bpaHa «ApeH4YepHas»
KoH¢urypaums, To BbIKJTOYUTb
BHewWHui curHan a1 Hee HEBO3MOJKHO.

7.3. AnropuTMbl pa6oTbl MpU pa3HbiX BapuaHTax
3anycka

3aaepirkkKka nycka

[Ona kaxporo BapuaHTa 3anycka B [Y cywecTeyeT
BO3MOXHOCTb BbICTaBJ/IEHNSA 3a[4EPXKKMN MyCKa OT MOMeHTa
pervcTpauum ycnosusa (yCnoBuin) nycka Ao 3anycka
nepBoro nNo NopsAKy OCHOBHOro Hacoca. o ymon4aHuio
[aHHas 3ajepxKa cocTaBnseT 5 CeKyH/ C BO3MOXHOCTbIO
ee yMeHblueHusi/yBenM4yeHuns Yyepes naHenb onepartopa.

O6WMi1 aNIrOPUTM MOXKAPOTYLUEHUS

[aHHbIN anropuTM BbIMOSIHAETCSA TOJSIbKO

B @aBTOMaTU4YECKOM peXuMe U He 3aBUCUT OT Tuna
cuctemsbl. (CM. 7.2. BapuaHTbl 3anycka v 11.5. Pexxumsbl
paboTbl yctaHoBku Hydro-FS)

Korpa cdpopmupoBaH curHan «MOXAP: O6wmin»
(cM. pa3spen 7.2. BapnaHTbl 3anycka) cuctema pabortaeT
cneayowmm obpasom:

1. 3anyck BceX OCHOBHbIX HAaCOCOB.

2. Nposepka coctosHna A3/[ (ABToMaT 3awmnTbl
[Buratensa) ocHoBHbIX HacocoB. B cnyyae ecnun A3/[]
OTK/HOYEHO unmn cpaboTano no neperpyske, cucteMa
BbIBOAUT coobuieHune «[MIMa Hacoca]: ABapusa A30».
ANropuTM NpPOAOIXKAETCS C NYHKTa 7.

3. (OnuymoHanbHO) MNMpoBepKa COCTOSIHUSA TEPMOKOHTaKTOB
obMoOTOK aBUratens. B cnyyae ecnm KOHTaKT pa3oMKHYT
cuctema BbiBOAUT coobuieHne «[ma Hacocal:
Meperpes». ANropuTM npoaosikaeTcs C NyHKTa 7.

4. OxnaaHue NoATBEPXKAEHUS 3anycka MarHUTHbIX
rnyckaTtenei, B cyyae oTCyTCTBUS MOATBEPXKAEHUS
paboTbl MAarHUTHOTO NyckaTens CUCTEMA BbIBOAUT
coobueHune «[MMs Hacoca]: He cpaboTan KM».
ANropuTM NMpoOAOIXKAETCS C NyHKTa 7.

5. OxunpgaHue noaTeepxaeHns paboTbl OCHOBHOMO Hacoca
no cpeacteam NY (Pene paBneHus, laTuynk aaBneHus
WM MHOE YCTPOMCTBO). B cnyyae ecnu 3a oTBeAeHHOE
BpeMsa (Mo yMonyaHuio 15 cek) Hacoc He co3pan
AaBfieHne cncteMa BbIBOAUT cooblieHne «[Uma
Hacoca]: He Bblwen Ha pexum». ANroputm
npoAo/KaeTCs C NyHKTa 7.

6. ECn y OCHOBHOIO Hacoca HeT HeUCrnpaBHOCTEW, TO
anropuTM NpoAoJSIXAaeTCs C NyHKTa 2 ANs CleAyoLlero
Mo cyeTy OCHOBHOIO Hacoca.

7. Ecnu BO3HMKI/@ O4HA U3 HEUCMPABHOCTEN, YKa3aHHbIX
B NyYHKTax 2, 3, 4, 5 cuctemMa oTk/04aeT HEMCMPaBHbIN
OCHOBHOW Hacoc.

8. OcyluecTBnseTCs 3anyck pe3epBHOro Hacoca.
OTcnexvBaHne aBapunHbIX CUTYaLMi AN PE3EPBHbIX
HaCOCOB OCYLLECTB/IAETCA aHANIOMMUYHO OCHOBHbIM
HacocaM 3a MUCKJ/IlOYEHWEM TOr0, YTO CUrHas Ha
OTKJIIOYEHUS pe3epBHbIX HACOCOB He NojaeTcs A0 Tex
nop, Noka cuctema He 6yzeT nepeBesieHa B PeXUM CTOM.

7.4. Tunbl HACOCOB B cUMCTEME
Hacocbl genqarcsa Ha cneaytowmne rpynmnbl:
OCHOBHbIe

OTO HacoCbl KOTOPbIV y4acTBYIOT B npoLecce
noxapoTyLweHusi. OHN BKJTOYAKOTCS NPU BO3HUKHOBEHWUM
curHana «MNOXAP: O6wuii». (cM. pasgensl 7.2. BapuaHTtel
3anycka v O6wmit aaropuTM MoXapoTyLUEHUST)

Pe3epBHble

DTW HAcoChl TaKXe y4acTBYIOT B npouecce
noxapoTyuweHus. OHM BKJIOYAKTCS B C/lyyae BbIXoAa M3
CTPOSi OCHOBHbIX HAacoOCOB.

Muraowme (KOKeH-HACOChI)

3TM HACOChl UCMOMb3YIOTCA TOMIBLKO B CMPUHKIIEPHbIX
cucteMax. OHUM He y4yacTBYIOT B npouecce
noxapoTyleHus. Nx 3agada noanepxuBaTb 3aaaHHoe
nasneHune B Tpy6onposoze. HacoCkl MOXHO OTKJTOUUTL
B C/ly4ae HEeUCnosib30BaHus.

ApeHa)kHble

3TN HacOCbl HE y4aCTBYIOT B MpoLECcce NoXapoTyLleHuns.
Nx 3apaya oTKaumMBaTb XUAKOCTb U3 APEHAXHOI0 NpusaMka
B C/lyyae 3aToNAeHus MalmnHHOro 3ana ana obecneveHus
6ecnepeboriHon paboTbl MOXapHbIX HAaCOCOB.

8. MOHTaX MexaHM4YeCcKOM YacTu

Mpeaynpe>xaeHne

MoHTa)k yctaHoBku Hydro-FS go/mxkeH
OCyLjeCTBJ/IATbCS B COOTBETCTBHUMU

C npaBusiaMu, NPUHATbIMU Ha JAHHOM
obbeKre.

8.1. YctaHoBka Hydro-FS Ha mecTe
KCcnayatTauyumum

MoHTa>x HacoCHOM YCTAaHOBKWU O0/1XEH NPON3BOAUTLCA
KBaJ'IVICbVILJ,VIpOBaHHbIMVI cneymnanncrtamu.

YcTaHoBka Hydro-FS gomkHa ycTaHaBiMBaTbCS B XOPOLLO
BEHTU/IMPYEMOM MOMELLEHUN.

He ponyckaeTcs pa3mewaTb Hydro-FS BHe nomeweHus.

Heobxoanmo obecneunTb 30HY 06CNyXMBaHUA YCTAaHOBKM
He MeHee 1 M BOKPYr yCTaHOBKMU.

8.2. NoaknioyeHune kK Tpybonposoaam
CTpeJsika Ha Kopryce Hacoca yKa3sblBaeT
Ykaszahue | | anpaBreHne NoToKa XUAKOCTH.
B 6a30B0#i KOMMJ/IEKTALUUU YCTAHOBKMN
Hydro-FS o6patHbie Ks1anaHbl
MOHTHUpYyroTcsi Ha HATMMTOPHOM yactn
ycTraHoBku. 10 JaHHOMY NPU3HaKY
B c/ly4ae OTCYyTCTBMS AOMOJIHUTE/IbHbIX

yKa3aHuii MOXCHO ornpeaesinTb HanopHbIH
Tpy60npoBoa.

Mpw NOAKJIIOUYEHNN YCTAHOBKM HEO6XO0AMMO UCMOJIb30BaTb
Tpy6bl MOAXOASALMX pa3zMepoB. Tpy6onpoBoAbl CUCTEMBI
NoXapoTyLIeHNs HEO6X0AMMO KOHCTPYMPOBATb C YYETOM
HOPMAaTUBHO-TEXHUYECKON AOKYMEHTALUMM, NPUHATON ANs
[laHHOro TUMNa cucTem.

Onsa Toro, uto6bl n36exaTb pe3oHaHca, cneayeT cHabxaTb
HanopHbI U BCacbiBaloWmn TpybonpoBoabl
KOMMeHcaTopaMu, puc. 4.

MoxHO ncnonb3oBatb 0b6a KoHuUa KonnekTopa. CBo60AHbIN
KOHeL, KofnekTopa (HamopHOro n/uMnu BcacbiBaloLLEro)



Heo6X0AMMO repMeTUUYHO 3aKpbliThb, YCTAHOBMB pe3bboBble
KPbILWKW UK rnyxue dnaHubl ¢ TpebyeMbiMu
YMAOTHUTESNbHBIMM MPOKIaAKaMu.

PekoMeHayeTcs nepes NyckoM yCTaHOBKM B 3KCMyaTauuto
NOATSIHYTb BCE €e COeANHEHUS.

Ecnu ycTaHOBKa UCMNOJb3yeTCs B XWUOM AOME UIN eCnu
nepsbI NOTPe6bUTENb HAXOAMTCS HeAANEKO OT CaMoi
YCTaHOBKMW, HEO6XOANMO YCTAHOBUTb XECTKUE KpeneHus
BCacbIBaloLWeEro u HanopHoro Tpy6onpoBoAoB, KOTopble
noseonAT usbexartb Nnepegayum smbpaumin yepes
Tpyb6onposoabl, puc. 4.

YcTaHoBKa A0J1KHa MOHTUPOBATLCS Ha POBHOM WM NMPOYHOM
OCHOBaHWW, HanpuMep, Ha 3a1MTOM 6E€TOHHOM OCHOBaHWK
unu pyHpaameHTe. Ecnu ans yctaHOBKM He NpeayCMOTpPEHbI
BMO6pPOU30SIMpPYIOLLME ONOPbI, OHA AO/IXXHA HEMOABUXHO
KPenuTbCsl K OCHOBaHWIO UK PyHAAMEHTY C NMOMOLLbIO
6onToB. PekoMeHAyeTCS MOHTUPOBATb YCTAHOBKY Ha
dyHAaMeHT maccoli B 4 1 6onee pa3 npeBbialoWnii Maccy
HaCOCHOI YCTaHOBKMW M/IN COMNACHO MHbIM AEACTBYOWMUM
HOpMaTMBaM MPUHSATbIM Ha AAHHOM ObbekTe. YCTaHOBKa
[OJKHa 6bITb YCTOMYMBA B NpeAyCcMaTpmMBaeMbiX paboumnx
ycnosusax, obecneyvBasi MCNonb3oBaHMe 6e3 onacHoCTH
€e OMNpoKMAbIBaHWUS, NaAEeHUS NN HEOXMUAAHHOIO
nepemeLleHus.

-
=

Puc. 4 1 - KomneHcaTtopsbl (ynpyrme coeaAnHUTENbHbIE
natpybku) ans Tpy6; 2 — XKecTkmne onopbl Ans
KpenneHus Tpy6; 3 - Bubpounsonupytowme onopsbl

[Toka3zaHHble Ha puc. 4 KOMMEHCATOPbl, XECTKNEe onopbl
Ansa kpennexnns Tpy6 n Bubpounsonupytoime onopsbl
B KOMMJIEKT NOCTaBKW HE BXOAAT.

9. MNoaknrwuyeHmne anekTpoobopynosaHusn

|_|0,D,K}'IIO‘-IEHVIe HanpsaXeHna sNeKTponnTtaHnsa, Hacocos,
OATYMKOB U BHELIHNUX KOHTPOJIbHO-U3MEPUTENbHbIX
I'IpVIGOpOB AOJ/IKHO BbIMO/MHATBLCA cneynaanctom

B COOTBETCTBUU C NpuaraeMbiMn 3/1IEKTPOCXEMaMH,

a TakXe npasuaamMnm n HoOpMamu, NPUHATLIMU Ha AAHHOM
obbekTe.
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MNMpeagynpe>xxaeHne

MoagknroyeHne n peMoHT MY AO/HKHbI
npom3BO[NTbCSA TOJIbKO rnocse
OTKJ/IIOYEHHSI €ro OT Ce€TH BHELUHUM
aBToOMaTn4yeCKMUM BbIKJItloYaresieM Niam
pa3vegunHurenem. My nmeer gBa BBoga
nuraHnsa. OTkarodeHue [y ot cetn
npon3BoAMNTCS MYyTEM OTKJTIOYEHUS]
pasbeguHuTeneii gByX BBOJOB NUTaHus!
YcTtaHOBKa no>kapoTyLeHUs1 MPoXoANT
nosiHoe PyHKUNOHa/IbHOE TeCcTHpoBaHne
Ha 3aBopge-n3rorosurene. lIpn
nogksr04YeHnn obopyaoBaHnsa

He fornyckaercs 3aMblKaHue BblBOJOB
3J/IeKTpNYEeCKux yenei un npumHy[anuTesIbHoe
3aMbiKaHMNe uJin py4yHoe npueegeHune

B gelicTBUe nycKoperyapyrowjen
annaparypbl.

Hecob6nrwpaeHne gaHHoOro tpeboBaHns
MO)XKET NMPpUBECTU K MOBPEXXAEHUIO
YCTaHOBKH.

Mepen noaK/II0YEHNEM YCTaHOBKH
Heo6X041MMO y0CTOBEPUTHCS

B cooTBeTCTBMM cneyndmkaymii 3aKasa
TeXHNYECKMM XapaKTepuCcTUKaMm
yCcTaHOBKH, HacocoB u [1I1Y.

Monb3oBaTenb onpepensier, ecTb iu

Heob6xoaNMOCTb yCTaHaB/INBaTh

BblKJ/1ro4YaTeJlib aBapm‘iHoro OCTaHoBa.

Heobxoanmo cneamTb 3a TeM, 4TOObI NapamMeTpbl CUCTEMBI
M HacocoB COBMajasnu Cc napameTpaMu, yKka3aHHbIMKU Ha
Tabnuuke c TeXHUYECKMMN XapaKTepucTmKamm.
Heobx0AMMO 03HAaKOMUTLCS C AOKYMEHTaunen,
npusaraeMon K ycTaHoBKe noxapoTyLweHus m Mny.

9.1. O6wme ykasaHunA

MoakntoueHune MMY ocywecTBAsSeTCA N0 31eKTpUYECKon
cxeMe NoAKYeHUs cM. lpunoxeHne 1 n pakTU4eckyto
3NEKTPUYECKYIO CXEMY, MPUNOXEHHYO K TIY.

B cBsizn c tem, 4yto 1Y Mmoryr nmeTthb

onpepaesieHHbIe onuynm, paspabortaHHbie

noa KOHKpeTHbIe 3aKa3bl, (haKTnyeckas
3/IeKTpnYeckas cxema, nNpuoKeHHas

K KOMIJ1IeKTy AOoKyMeHTaynu MY nMmeer

npuopuTeT Hag obujeii cxeMo¥,

npeacraB/IeHHOM) B JaHHOM PykoBoAcTBe.

9.1.1. NoaknroYeHNE OCHOBHbIX U pe3epBHbIX
HacocoB

MNMpeaynpe>xaeHue

Mepea BBOAOM B 3KCMJlyataumio
HacTpouTb yCTaBKM TEMN/10BbIX
pacuyenutesnieii aBToMaToB 3alyNThbl

B COOTBETCTBHM C AAHHbBIMMN yKa3aHHbIMH
Ha Tabsinyke 3/1eKTpoABUraresnei
HacocoB (nacnoptax, pyKoBoACTBax rno
aKkcnayataumm).

MNepen BBOAOM yCTaHOBKM B paboTy criefyeT NpoBepuTb
3/1eKTpuYeckme coeamHeHuns Hacocos c MMY Ha npeameT
OTCYTCTBUS MEXAHUYECKUX MOBPEXAEHWA.



9.1.2. MNoaksroueHUe ApeHa)XxHOro Hacoca, YXoken-
Hacoca M 3aiBUXKEK C 3JIeKTPONpPpUBOAOM

IMpu noakIr0HEeHUN 3a4BHIKEK

C 3/1eKTPOornpnBoOAOM, APEHa)>KHOIro
M KOKel-HacocoB Heo6xoanmMo
PYKOBOACTBOBAaTbCSA CXEMOH
3/1eKTPUYECKOH NMPUHLNNNASIbHOM.

B 061eM c/1yyae nogKaroYeHue To/bKO
oAHoa3HbIX 3/1IeKTpoagBurarenei
APeHa>xHoro Hacoca (onumoHasibHo),
Tpex¢ghazHoOro ABMUraresisi xokeM-Hacoca
M 3J/1eKTPONnpuBoOA[a 3aABNIKEK
(B cTaHAQapTHOM UCIMOJIHEHNH).

MoaknroueHue xokeli-Hacoca

MoaknounTe NUTalOLWNn Kabenb Xoken-Hacoca

K COOTBETCTBYIOLUMM K/IEMMaAM COM1acHO pasaeny
lpunoxeHune 1 n/vunn cornacHo GakTnyYeckKomn
NPUNOXEHHON 3NEKTPUYECKON CXeMe.

Heo6x0AMMO OTperynMpoBaTh pesie A4aB/eHUs XOKel-
Hacoca B COOTBETCTBUM C YC/IOBUSIMU SKCMyaTaumm.

MopaknioueHne 3aAABUXKKU C 3JIEKTPONPUBOAOM

MoaknounTe NPUBOA dNEKTPUUECKON 3a4BUXKKU
K COOTBETCTBYIOLLMM KJIEMMaM COrlaCHO pasaeny
lMpunoxeHne 1 n/unn cornacHo akTUyYecKomn
NPUNOXEHHON 3NEKTPUYECKON CXeMe.

MoakntovyeHne Npon3BOANTCSA COrNacHO 3N1EKTPOCXeMe
npmBoAa 3a4BUNXKU.

Mo ymonuaHuio B MNMMY ocyuwecTBnsgeTca ynpasneHue
nsyms 3aasmxkamu 3x380 B. PacwmpeHune ynpasieHus
3aABMKKaMU U CMeHa HanpsXeHuns 6a30BbIX 3a4BUXeK
BO3MOXHO MO 3anpocy.

9.1.3. NoaksoYeHUe YyCTPOMCTB CUrHaAu3saumm

MoaktoveHe YyCTPOMCTB CUrHaNn3aunmn ocyLecTBaseTcs
B COOTBETCTBUM C PyKOBOACTBOM MO 3KCMyaTaumm
AAHHbIX YCTPOUCTB (€C/IM OHWN He BXOASAT B KOMMJIEKT
YCTAHOBKM MOXapOTYLUEHUS) N CXEMOW 31eKTpUYECKon
NPUHUMNManbHOW, cM. pasaeny lpuaoxeHne 1 n/wnu
PaKTUUECKYO NPUTOXKEHHYIO 3IEKTPUYECKYIO CXEMY.

9.1.4. NoproroBka pesie gaBseHUNA

B cTtaHgapTHOM koMnnekTaummn yctaHoBku Hydro-FS-A
OCHalLAlTCA ABYMS pene AaBJIeHNa B HanopHOM
KonnekTope B Kayectse MY Ana 3anycka yCTaHOBKMU

B C/lydae najeHus AasJ/ieHUs, O4HUM AaTUYNKOM

Ha BCacblBalOLWEM KOIEKTOpe, AN peructpaunm
OTCYTCTBMSA BOAbl HA BBOAE B YCTAHOBKY («CYXOW» X0OA4
OMUMOHaNbHO), @ TakK Xe pesfie AaB/IeHUS Ha KaXAoM
Hacoce AJ11 KOHTPOS BbIXO4a Ha PeXuM.

B 3aBMCMMOCTM OT YC/IOBUIA 3KCNyaTaumm Tpebyercs
perynmpoBKa HacTpoeK pesie AaBfieHUs.

Tak e Heo6X0AMMO OTperynMposaThb, cieays
WMHCTPYKUMSAM M3rOTOBUTESSA, pefe AaB/IEHUS XKOKEWN-
Hacoca B COOTBETCTBUM C YC/IOBMAMM SKCMyaTauuu.

0O603HaueHus NY Ha akpaHe MNMY npuBeaeHsl B Tabnuue 1.

Ta6nuua 1 CoCTosHMSA AATYNKOB AABNEHUS.

HasBaHue OnucaHue

MpomexyToyHoe laBneHune”

Hu3koe aasneHne

Bbicokoe gaBneHue

* Huskoe paBneHune (AaHHOe NpPOMeXyTOYHOe 3HayYeHne
oTobpaxaeTcs TONbKO NpU ncnonb3oBaHnm KM
(2NeKTpOKOHTaKTHbIM MaHoMeTp) B kadyecTse WY,
oTobpaxaeT 3HayeHue AaB/IEHUSA B 30HE AOMNYCTUMbIX
KonebaHnin Mexay HU3KOM N BbICOKOW yCTaBKOWN).

9.1.5. NoaknoyeHUe 3N1eKTPONUTaHUA YyCTaHOBKMU

MoakntoyeHne dasHbIX NPOBOAHMKOB OCYLLECTBASAETCS
K kKnemMmaMm pybunbHmkoB QS01, QS02; HelTpanbHOro
nposogHuKa — K knemme N nnm HenTpanbHON LWNHE;
3awWuTHOro npoeoaHuka PE - k knemme PE nnu wuHe
3a3emnenus. Mpu nogknoyeHmnn MMNY Heobxoammo
PYKOBOACTBOBATbLCSA CXEMOW 3/1eKTpUYECKOM
NPUHLMUNUANBbHOM N YUNTbIBaTb NOPSIAOK YepenoBaHus
¢as. MNpn HeNpaBUIbHOM YepeAoBaHMK pas O4HOTO U3
BBOJAOB, Ha MaHesnn ynpasieHns oTpasunTcsa cooblueHne
0 HEMCMNPaBHOCTN COOTBETCTBYIOLEro BBOAA.

B cooTBeTCTBMM C TpebOBaAHMAMU K yCTaHOBKaM

I kaTeropum notpebutenen aNeKTpoO3IHEPrum AOKHO 6bITb
obecneyeHo NUTaHMe OT ABYX HE3aBMCUMbIX APYr OT Apyra
WCTOYHWNKOB 3/1eKTPO3HEPrMM C aBTOMaTUYECKUM BBOAOM
pesepsa (ABP).

10. Beoa B 3kcruiyaTaumio

B 3uMHee BpeMsi roga, nepea BBOAOM
B 3KCrJiyatayunio, CHSITb 3ar/yLwKn

M MponN3BEeCTH aKK/IMMaTu3saLuro
yCTaHOBKM B Te4YeHne 5 yacos.

Bce n3aenvs npoxoasT NpMeMo-cAaTouHbIe UCMbITaHWUS Ha
3aBoJe-n3roTosuTesne. [JonosHUTE NbHbIE UCMbITAHUSA Ha
MecTe yCTaHOBKM He TpebytoTcs.

10.1. HacTpoiika ynpaB/ieHUS APEHaXXHbIM
HAaCOCOM, YXOKeN-HAaCOCOM U 3aABUXKKaMM
C 3/1IeKTPpOonNpuBOAOM

HacTpolika ocylwiecTBasieTcsl C naHenu ynpassenus MMy
B rMpoLuecce BBOAA B aKCrayaTaumio.

[ns HacTpoMKn Heob6xoAMMO BBECTU NMaposib YPOBHS
«Monb3oBaTenb» (cM. 11.7.1. [JocTyn K opraHam
yrpasJsieHuns) N NepekiounTbCA B MEHIO «HacTporikn». (cM.
pasgen 11.7. UHAuKauus v yrpassieHUe C rnaHeam
onepartopa [11Y), rae Heob6xoaMMo Bbi6paTb
KOHMUrypaumio cMCcTeMbl («CNPUHKIEPHasa» nnm
«ApeH4YepHaa» — BblbupaeTcs Npn Heo6XO0ANMOCTU Npu
nycKo-HanapouHblix paboTtax).BknounTe ynpaBneHune
APEHAaXHbIM N XXOKel-HacocaMm, yCTaHOBUTb KOIMYECTBO
1 BpeMs 3aKpbITUSA MW OTKPbITUS 3NEeKTPO3aABUXKeEK.

B npouecce HacTpoliku TpebyeTcs NpoBepuUTb
NpaBUIbHOCTb paboTbl 31eKTPO3aABUXKEK, 3aMEPUTb

M YCTAQHOBWUTb B MEHIO BPEMSI OTKPbITUS/3aKpbITUSA
3NeKTPO3aABMXKN, NpeBbillatoLLee n3MepeHHoe Ha 5 cek.
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10.2. 3anosHeHUe HaCcoCOB YCTAaHOBKU BOAOM

Mepen 3anoHeHMEM YCTAaHOBKM MOXapoTyLleHUs BOAOM
HeobxoanMo ybeanTcs B cneaytoLllem:

— aBTOMaATU4YeCKME BbIKTKOYATESIM HACOCOB NepeBeaeHbI

B MOJZIOXXEHNE KOTKJTIOYEHO>»,

- 3anopHas apMaTypa B HanopHOI MarucTpanu
3aKpbiTa, NOC/e Yero 3anosIHUTb BCAChIBAKOLLYO
MarucTpasnb U HacoCbl BOAOW.

lMpeaynpe>xaeHne

O6pawjaiite BHUMaHue

Ha BEeHTUJ/IALUMNOHHOE OoTBepcTue

M creguTe 3a TeM, YTO6bl BbIxoAsLWas
XNAKOCTb He NpuYnHuJia epega
o6cny>xnBarowjeMy nepcoHasny, a Takxe
3/1eKTpoABUraTesilio Ninu APYruMm y3iam

M geransaM Hacoca m wkagha ynpaBrieHus.

lMepen BkAOYEeHMEeM Hacoca He06xoaNMo

3asMTb B HEro pa6oyyio XMAKOCTb

u yaanmte Bo3ayx. Mpu «cyxom» xoge
MOAWMNIHNKN M YIJIOTHEHNE Basna MOryT
6bITb MOBpE>XKAEHbI.

KoHcTpyKkymsa Hacoca

He npeaycMmaTpuBaeT nepekaymBaHne
XXMNAKOCTEM, cogeprkaljei Teepabie
yactuybl (rpsasb, winam). lepeg nyckom

Hacoca Heo6X0AMMO TLaTEe/IbHO MPOMBITh

cucremy Tpy6onpoBoJoB YNCTOH BOAJOM.
rapaHTus He NMOKpbIBaeT MoBpPEeXXAEHMUs,
nosiydyeHHble npu NnpoMbIBKE CUCTEMbI

C ucnosib30BaHMEM Hacoca.

10.3. MopsApok 3ano/IHEHUA BOAON YCTAaHOBKMU
c Hacocamu CRV

Mepen npo6HbIM MYCKOM Hacoca
rnpoBepHyTb BaJl HAcoca BPYyYHYIO,

cob6sirogas Mmepbl NPpegoCTOPOICHOCTH.

Yb6eantbcsa, 4TO BbIK/IIOYATE/Ib MUTAHUS
YCTaHOBKH HaxoAMUTCS B MOJIOXKEHUN
«OTKJII0O4YEeHO»!

1. 3anopHblit BEHTU/Ib B HAMOPHOM MarucTpanun 3akpbiTb,

a 3aMopHbIfi BEHTW/Ib BO BCACbIBaLLEH MarncTpanm
OTKpbITh.

2. OTBepHYTb pe3b60BYylO NPO6KY OTBEPCTUSA ANd
yAasieHus Bo34yXa U MeAsIeHHO 3anuTb Yepes
3anpaBoYHYt BOPOHKY XWUAKOCTb.

3. CHoBa BCTaBWUTb NpobKy AN BbiNycka BO34yXa
W MPOYHO 3aTAHYTb.

4. OnpenenuTb NpaBubHOE Hanpas/ieHWe BpaLleHuns,
yKa3aHHOe CTpesiKolM Ha roJIOBHOM 4YacTh Hacoca 1 Ha
KOXYyXe BeHTMAsaTopa.

5. lMoaaTb NUTaHMe Ha YCTAHOBKY, BKOUYMB PYOUABHUK
ocHoBHoro ssoga [MY. NepesecTn aBTOMaTUYECKME
BbIK/IlOYA@TENM HACOCOB B MOSIOXEHNE «BKJIIOYEHO»
(«ON»).

6. BKNH0OUYMTb HAcoc C NOMOLLbIO NaHesnn onepaTtopa
B pexunme «ABTOMaTuKa OTKOYEeHa» (CM. pasaen
11.5. Pexxnmbi paboTbl ycTaHoBKu Hydro-FS)

1 NpOBEPUTbL HanpasseHne BpaleHuns. NepesecTtun

BTOPOW pybunbHUK MMY B MONOXEHNE «BKIIOYEHO»,
nepebii pyOUIBHUK — B MOSIOXKEHUE «BbIK/TIOYEHO»,
M NOBTOPHO MPOBEPUTHL Harnpas/ieHne BpaLleHus.

Mpeaynpe>xxaeHne

Py4HO# Nyck HaCcOCOB ocyLjecTB/sAeTcsa
TOJIbKO C MOMOLLYbIO CreynasbHbIX
BbIK/IlOYaTesnei Ha gsepu My!

He 3amMbikaiiTe nyckoperyanpyroLwyro
annapatypy MexaHn4eckuM nyTeM, Tak

Kak 3To npuBegeT Kk HencrnpaBHocTy [1TY.
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7. YpanuTb U3 Hacoca BO34yX Yepes KfianaH Ans
yAaneHus Bo34yXa B rO/IOBHOW YacTu Hacoca.
OfHOBpPEMEHHO HEMHOIO OTKPbITb 3aMOPHbIN BEHTUIb
B HamopHoI MarncTpanu.

8. lMpogonxkaTtb onepauuto yaaneHus BO3ayxa.
OAHOBPEMEHHO ellle HEMHOro NMPUOTKPbITb 3aMOpPHbIN
BEHTW/Ib B HANOPHOI MarncTpanu npu BKIKYEHHOM
Hacoce.

9. Koraa XuAKOCTb HAaYyHET BbITEKATb Yepes KJanaH ans
yAaneHus Bo34yXa, 3aKpbiTb ero. MosHOCTbI0 OTKPbITh
3arnopHbIi BEHTWU/Ib B HAaMOPHOI MarucTpanu.

10. MoBTOPUTbL ONepaummn Aas8 OCTaBLUMXCS HACOCOB.
Hacocbl CRV 5

Y HacocoB 3TOro TMNa npw BBOAE B KCMN/yaTauuio cnegyet
OTKpPbITb MepenyckHoM KnanaH. NepenyckHon knanaH
COeAMHSET HaNoOpHYIO M BCacbIBaOLLy0 CTOPOHbI Hacoca,
4yTO obneryaeT npouecc ero 3anosiHeHus. Npu ctabunbHoM
paboTe Hacoca NepenycKHOM KianaH MOXHO 3aKpbiTb. Mpu
3KCMAyaTauumn ¢ BOAOM, B KOTOPOWN COAEPXaTCs My3blpbKu
BO34yXa, n pabouem aaBneHun HUXxe 6 6ap, nepenyckHom
KnanaH AO0J/KeH 0CTaBaTbCs OTKPbITbIM. Ecnn pabouee
AaB/ieHne NOCTOAHHO npesbiwaeT 6 6ap, nepenyckHon
KnanaH A0/KeH 6bITb 3aKpbIT.

10.4. MopAanok 3anoJiIHEHUSI BOAOW YCTaHOBKM
c Hacocamu NB(G)V

KoHcTpykums Hacoca He npegycMmaTpuBaeT
nepekauymnBaHue >XMAKOCTEHM, cogepikaLyen
TBepAbie YacTuubl (rpssp, wnaam). Mepen
nycKoM Hacoca Heo6xoAuMO TLjaTesIbHO

MPOMBbITb cUCTEeMY TPy60rnpoBOAOB YUCTOM
Bopgo#. FapaHTHs He NOKPbIBaeT

noBpeXxaeHunsi, nosiy4deHHbie rnpu rnpoMbiBKe
CHUCTEeMbI C UCMOJIb30BaHNeM Hacoca.

IMepen BkAtOYEHMEM Hacoca Heo6xoqMMo

3a/MTh B HEro paboyyro >XUGKOCTb
M yAanuTb Bo3AyX.

Mepen Nnpo6HbIM NyCKOM Hacoca
npoBepHyTb BaJl HAcoca BpPy4HYyIo,

cobnrogas Mepbl NPefOCTOPOICHOCTH.
Y6eantbcs, 4TO BbIKJ/IIOYaTE/Ib MUTAHHUS
YCTaHOBKHW HaxoAMUTCSs B MOJIOXKEHNN
«OTK/IIOYEHO»!

mapocucTeMsbl, B KOTOPbIX YPOBEHb NepeKauynBaemMon
YKUAKOCTU PacriosiodKeH Bbille rOpU30oHTa/IbHOW OCH
BcacbiBawlero Tpy6onposoaa Hacoca

1. 3aKkpoiiTe 3amnopHyo apMaTypy B HarnopHOM
Tpy6onpoBoae U MeASIEHHO OTKPOTE 3aMopHYHO
apMaTypy BO BcacbiBatolleM Tpybonposoge. M Hacoc,
1 BCacblBaoWmii Tpy60npoBoa A0/KHbI 6biTh LENUKOM
3anoJ/iHeHbl MepeKaunBaeMon XnUAKOCTbIO.

2. OcnabbTe kNanaH BO34yX00TBOAHOMO WTYyL,epa Hacoca
ANS BbINyCKa BO3AyXa. Kak TOMbKO M3 KNanaHa Hapyxy
CTana BbIXOANTb XWAKOCTb, 3aKpOKTe ero.

'mapocucTeMsbl c 06paTHbIM KJlanaHOM BO
BcacbiBawuwem Tpy6onposoge

Hacoc n BcacbiBatowmii Tpy6onpoBoa A0/KHbI H6bITb
3anofIHEHbl NepeKavynBaeMomn XUAKOCTbIO U U3 HUX
fonkeH 6bITb yAaneH BO34yX elle A0 3anycka Hacoca.

1. 3aKpoiiTe 3amnopHyto apMaTypy B HarnopHoOM
Tpy60onpoBoae U MeASIEHHO OTKPOITE 3aMNopHYHO
apMaTypy BO BCacbliBaloLeM Tpy6onposoae.

2. Ypanute I'Ip06Ky N3 OTBEPCTUA ANA BbiMyCKa BO34yXa.

3. 3anenTe nepekavynBaeMyto XXNAKOCTb Yyepes
3a/IMBOYHYIO0 BOPOHKY TakK, YTo6bl LLe/IMKOM 3anosHnUTb
nepekayMBaeMom XMAKOCTbIO HAaCcOC M BCACbIBAOLWMIA
Tpybonposoa. 3a7MBOYHY BOPOHKY MOXHO
ycTaHaB/MBaTb, Kak B OTBepPCTUE ANA BbiNycKa
BO34yXa, Tak N B COOTBETCTBYIOLLEE OTBEPCTUE BO
BcacblBatowem Tpybonposose.

4. YcTaHOBWUTe NpobKy B OTBEPCTUE AJS BbiMyCcKa BO34yXa.



rmapocucTteMbl, B KOTOPbIX YPOBEHb
rnepeKkaumBaeMoi XMAKOCTU HNXKE FOPU3OHTANIbHOM
ocu BcacbiBalouero Tpy6onposoaa Hacoca

1. Ecnu 3aaBWXKa yCTaHOBJfIEHa BO BCacCbliBaloLEM
TpybonpoBoae Hacoca, oHa A0JIKHa 6bITb MOMHOCTbIO
OTKpbITA.

2. 3akpoliTe 3anopHy apMaTypy B HanopHOM
Tpyb6onpoBoae v 3aTssHUTe pe3bboBble Npobku
3a/IMBOYHOM FOPNIOBUHbI U APEHAXHOI0 OTBEPCTUS.

3. MoaknwounTe BaKyyMHbI HaCOC BMECTO 3a/IMBOYHOIO
npuvcnocobnenns (C BOpOHKON) ANS yAaneHus
BO3A4yXa.

4. [Ona npefoxpaHeHUs BaKyyMHOro Hacoca oT
BO34eNCTBUSA N3ObITOYHOIrO AaBNIEHUS MEXAY HUM
N LeHTpobeXHbIM HAacOCOM yCTaHaBMBaeTCs
30/I0THUKOBbIA KianaH.

5. OTKpPbIB 30/I0THUKOBBIN KJianaH psaaoM C pyYHbIM
BaKyYMHbIM HacOCOM, yAasuTe BO3AyX U3
BCacbIBaloLWero TpybonpoBoaa, Aenas KOpoTKue,
6bICTPbIE KAaUKM A0 TEX MOP, NMOKa CO CTOPOHbI
HanopHoro Tpy6onpoBoAa He MONAET NepekayvBaemas
XWUOKOCTb.

6. 3aKpoiTe 30/10THMKOBbI KnanaH psgoM C py4YHbIM
BaKyyMHbIM HAaCOCOM.

Mpeaynpe>xaeHne

He 3anyckaiTe Hacoc A/i1s1 NPOBEPKH
HanpaBJ/ieH1s1 BpallleHH1s1 10 TOro MOMeHTa,
Kak 6yger BbIMNOJIHEHa ero 3aJinBKa.

7. CTpenku Ha Kopnyce ABuratens nokasbiBaloT
npaBu/ibHOE HampaBsieHne BpalweHus. lNepen Tem Kak
BKJIIOUNTb HACcoC, MOJIHOCTbIO OTKPOMTE 3aMoOpHYIO
apMaTypy Ha CTOpOHe BCacbiBaHWsA, 3a/iBMXXKa Ha
HarHeTaTenbHOM TpybonpoBoae A0/KHA 6biTb
NpUOTKpbITa.

8. TloaaTb NMTaHMe Ha yCTAHOBKY, BKIOUYMB pyOUAbHUK
ocHoBHoro ssogaa [MYy. NepeBecT aBToMaTNYeCKME
BbIKJ1OYATE/IM HACOCOB B MOJIOXKEHNE «BKJIOYEHO»
(«ON»).

9. BKAOYNTb HAcOC C MOMOLLbIO NaHenn onepartopa
B peXuMe «pyyHoOn» (aHasiorMyHo yCTaHOBKe
c Hacocamu CRV, cMm. pa3gen 11.5. Pexxumbl paboTsl
ycTaHoBku Hydro-FS) n npoBepuTb HanpaBfieHne
BpalleHus. NepeBecTn BTOPOW pybunbHuk MMy
B NOJIOXKEHME «BKJIOYEHO», NEPBbIN pyOUNbHUK —
B NOJIOXXEHUE «BbIKJIIOYEHO», N MOBTOPHO NPOBEPUTL
HanpasrieHne BpaleHus. BknwouunTte Hacoc. Mpu
BKJIIOYEHMWN Hacoca BbiMyCKalnTe U3 Hero BO3AyXx, noka
N3 OTBEPCTUS BEHTUIALMOHHOIO KjanaHa He nonaeTt
CTpyMKa nepekaynBaeMon xuaKkocTtu. MNepesecTtun
nepsebin pybunbHuk MY B NOMOXKEHNE «BKOYEHO»,
BTOPOW PyBUIbHUK — B NONOXEHMNE «BbIK/HOYEHO»,
W TpeTuin pas NpoOBEPUTb HanpaBJieHNe BpaLleHus.

Mpeaynpe>xaeHue

Py4HO# nycK HaCOCOB OCYLUECTB/sIETCSA
TOJIbBKO C IMOMOLLbIO CrieynasibHbIX
BbIK/IlOYaTenei Ha gsepu My!

He 3ambikaiiTe nyckoperynmpyrouyro
annaparypy MexaHn4ecknM rnyTtem, Tax
Kak 3To npuBeAgeT Kk HeucripasHocTy I1Y.
O6pawjarite BHUMaHue Ha MoJsio)KeHne
BEHTHJISIUNOHHOIO OTBEPCTUSI M caieanTe
3a TeM, YTO6bI BbIXOAALWAS XNAKOCTb
He nNpuYnHUIa Bpeaa y3slaM Hacoca

M wkadpa ynpassieHNs1, a TaKxKe
obcny>xknBarouwjeMy rnepcoHasy.

10. Mocne Toro kak Tpy6onpoBoA 3ano/IHUTCS
XXUAKOCTbIO, MeA/IEHHO OTKpbIBAWTE 3anoOpHY0
apMaTypy Ha HarHeTaHwWW, NoKa OHa He byaeT OTKpbITa
MOJIHOCTbHO.

10.5. NMepeBoa YyCTAaHOBKMU B pabounii pexxum
Mocne 3anonHeHns YCTaHOBKMU BOJOI HeobxoanMo:

- MPOBEpUTb NOAKJIIOYEHME YCTAaHOBKU K CUCTEME
noXapoTyLleHns (repMeTUYHOCTb COeMHEHUN
Tpy6onpoBoAOB, NOAKOYEHNE YCTAHOBKMN
K YCTPOMCTBaM NoXapHOW aBTOMaTUKN 06bekTa);

- MpOBEpUTb NOAKJIOHYEHNE HACOCOB, 3/IEKTPO3aABUXKEK,
pene u AaTunkoB. Hencnonb3yeMble Lenu AOKHbI
6bITb NPOrpaMMHO OTKJIHOUEHbI C MOMOLLLIO NaHenn
onepaTtopa MY yepes MeHIO «HacTponkn»;

- rnepeBecTU aBTOMaTUYECKMUE BbIKlOYATENN
NOAKJ/IIOYEHHbIX HAaCOCOB M 3N1eKTPO3aABUKeEK
B MOJIOXXEHME «BKJIIOYEHO>»;

- nepeBecTn oba pybunbHuka MMY B nonoxeHne
«BKJIIOYEHO>;

- nepeBecTu (NPOBEPUTbL NMOOXeEHNE) Tpebyemyto
3aMnopHY0 apMaTypy B MOSIOXEHNE «OTKPbITO»;

- nepesecTu MNMY B aBTOMatnyecknin pexmm paboThbl.

B aBTOMarn4yeckoMm pexxmme Bce
3anopHbie KaanaHbl Ha BCacbIBarOLMX
HUMaHVe| 4y HamopHbIX TPy60NpPoBOAax AOKHbBI

6bITb OTKPbITHI!

11. dkcnnyaTtauums

Mpeaynpe>xxaeHne

PexomeHaaynm no oLjeHKe PUCKa OXKora

0 ropsiune nNoBepxHOCTH yCTaHOBKH

1 Heob6xoanMble 3aLNTHbI€ MePbI 1OJDKHbI
peasin30BbIBaTbCsl SKCIIJTyaTHUpyIoL el
opraHu3aumei NPUMeHNTE/IbHO K NepPCoHasly
no NOCT P 51337.

YcnoBus akcnayaTtaumu npmBeaeHbl B pasaene
15. TexHn4yeckue AaHHsbIE.

11.1. O6wme cBeaeHusn

YnpaBreHne HaCOCHOW YCTaHOBKOW MOXapoTyLUeHUS
Hydro-FS ocyuwecTBnsieTca nocpeaAcTBOM npubopa
ynpasneHus noxapHoro (MNY).

Mpubop ynpaeneHnsa noxapHbli obecneynsaeT
BbINOJIHEHME CreAyoWwnX QYHKLUNRA:

- YCTaQHOBKY BPEMEHM 3a4EPXKMN MyCcKa;

— BO3MOXHOCTb NPMOCTAHOBKN OTCYETA BPEMEHMU
3a4epXXKu nycka c nocneayoLmnm ero
BOCCTaHoOB/IeHWeM (TO/IbKO MpU NepeBoje B Py4YHOMN
pexum!);

— NMPOBEPKY AaB/1eHNA Ha BbIXOAEe OTAE/NIbHOINO Hacoca,

- 3alMTy OpraHoB yrnpaBieHus
OT HECaHKLMOHMPOBAHHOI0 AOCTYNa;

- XpaHeHue nHdopMaunm o cobbITUAX B XypHane;

- MPOBEpPKY AaBfieHUs1 B HAaNopHOM Tpy6onpoBoae
nepesn BKJIOUYEHUEM;

- aBTOMaTMYeCKMUI MNyCK OCHOBHbIX HACOCOB;
- 3alUMUTy OCHOBHbIX HAacocoB OT K3 1 TOKOB
neperpysku;

- aBTOMAaTUYECKWNIT MYyCK pe3epBHbIX HAaCOCOB B C/ly4ae
0TKa3a WM HEBbIXOAA OCHOBHbIX HAaCOCOB Ha PEXMUM
B TeYEeHMe 3a4aHHOr0 BPEMEHU;

- Py4yHOE€ OTK/IIDOYEHMNE aBTOMATUYECKOro nycka Hacocos
C COXpaHEeHMEM BO3MOXHOCTUN PYyYHOro nycka;

- aBTOMaTUYECKUI MYyCK M OTKJIIOYEHME APEHAXHOI0
Hacoca (onuMOoHanbHO);

- MHAMKAUWNIO COCTOAHUSA (BKJ1./BbIKJ./aBapus)
OPEHaXHOro Hacoca (Npu Hannymn);

- aBTOMATUYeCKWUIN, PYYHON MYCK N OTKJIIOYEHNE XKOKEN-
Hacoca (Hacoca NnoAnuTKMW);

- MHAMKaUWUK COCTOosAHUS (BKJI./BbIK/l./aBapus) XoKeln-
Hacoca (Hacoca nNoANuUTKU);
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- aBTOMaTMYECKOe BKJIOUYEHMNE IIEKTPONpPUBOAA
3anopHoi apMaTypsl;
- ynpaBlieHve 3a/BMXKKaMu C 3N1eKTPONPUBOAOM;

- (hopMMpoBaHMe CUrHana o Nycke CUCTEMbI
NMPOTMBOMNOXAPHOM 3aLUNUTbl U HEUCMPABHOCTU AN
AanbHelwen nepejaydm CUrHanos BO BHELWHWE Lenu;

- aBToMaTu4yeckoe nepeknatyeHue lMMY ¢ 0CHOBHOro
BBOJA 3/1€KTPOCHabXeHMs 3awmaemoro obbekTta
Ha pe3epBHbI BBOA NPW NCHE3HOBEHUWN HaMpsXKeHns
Ha OCHOBHOM BBOJE W aBTOMaTtnyeckoe
nepekatoyeHne o6paTHO NpyM BOCCTAaHOBAEHUN
HanpsHKeHns Ha OCHOBHOM BBOAe 6e3 opMupoBaHusa
JIOXHbIX CUFHaNoB;

- CBETOBYIO M TEKCTOBY MHAMKALMIO O HEMCMPABHOCTU
3M1eKTPUYEecKmnx Lenen yCTpoMCTB, NpeAHa3HauYeHHbIX
ONS ynpasJ/ieHUs NOXapHbIMM Hacocamu
N TeXHONornyeckmm obopyaosaHuem;

- BO3MOXHOCTb Nepefaym MHpopMauum o COCTOSHUMU
cuctembl No npotokony Modbus RTU nnun
Modbus TCP/IP;

- aBTOMATMUYECKUIA KOHTPOJIb MPOBOAHbIX
MHMOOPMALMOHHbBIX IMHUI Ha 06pbIB U K3 B AEXYPHOM
pexunme;

- aBTOMATMUYECKWUIN KOHTPOJIb MPOBOAHBIX IMHUWA
NUTaHMUs Ha o6pbIB B AEXYPHOM pexume;

— BO3MOXHOCTb MOCTOSAHHOIO OTKJ/IIOYEHUS PYHKLNMN
yrnpaBneHns ApeHaXHbIM HacoCOM;

— BO3MOXHOCTb MOCTOSAHHOIO OTKJ/IOYEHUS PYHKLUNMN
ynpaBieHNs KOKel-HacocoM (HacoCOM NMOAMUTKMN).

11.2. CBeToBasa u rpacdmueckas MHAUKaALUA Ha
nepenHeun nNnaHenm

MN3MeHeHMe coCTOosAHMS cucTeMbl oTobpaxaeTcs
Ha nepeaHer naHenu MMNY c NOMOLLb CBETOBOW
WHAMKaUUKN 1 rpadmnyeckor MHAMKaLUMKN Ha naHenm
onepatopa. Ha nepeaHen naHenu pacnosioXeHbl
cneaytolme CMrHanbHble namnbl:

- MOXAP;

- BHuMaHue;

- O6was HencnpaBHOCTb;

Hanunune nutaHune n pabota ANs OCHOBHOrO
N pe3epBHOro seoaa,

- ABTOMaTUUECKUI pexumM;
- PyuHown pexwum.

11.3. YaaneHHasi paboTa c ycTaHOBKOM
Hydro-FS

11.3.1. NMepenaua aaHHbIX NO npoTokony Modbus

YnpasneHue yctaHoBkon Hydro-FS un nonydveHnune
MHMOPMaLNM O COCTOSSHUN CUCTEMbI MPOTMBOMOXAapPHOW
3alUNTbl MOXHO OCYLLECTBNSATL Yepe3 NpoTokonbl Modbus
RTU nnn Modbus TCP/IP. CTaHAapTHbIM pelueHnem
aBnseTcs gucnetyepusaums no Modbus RTU yepes wnHy
RS485.

Tabnuua curHanosB npueefeHa B pasaene lpuaoxeHue 3.

11.4. OpraHbl ynpaBJsieHUs U cBeTOoBas
uHamkauua NNy

BHewHun Bua MMY, pacnonoxeHne opraHoB ynpaBsieHus,
3BYKOBOW MHAMKauuu (ONUMOHaNbHO), NaMn CBETOBOW
WHAVKALUWKW 1 NaHenu onepatopa NpeAcTaB/ieHo Ha puc. 5
(MmoxeT oTAnyatbcs ana MMY pa3nnyHOro NCNOHEHUS).
Ha3HauyeHve opraHoB ynpaB/ieHUs, CBETOBOW N 3BYKOBOM
WHAVMKaUMK npeactaBneHo B Tabnuue 2. HazHayeHne
OpraHoB CBETOBO v 3ByKOBOW MHAMUKAaLMNN.
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N2 | Oprad nHamkaumm | HasHaueHune
. Tpexno3nLMOHHbIA NepekitoyaTeNb NepeKsItoUYeHUs Mexay pexunmamm pabotol MMNY (CTOM,
1 <
vy ABTOMaTUyeCcKuii, PyyHon).
2 g Tpexno3unUMOHHbIM NepektyaTelb ynpaBieHUs 3a4BMXKaMn C 3/1eKTPonpueBoaoM (3akpbiTh,
o) OTkpbITh, CTOM).
3 % Namna curHana «BHMMaHue», coBMelleHHas Co 3BYKOBbIM 3yMMepOM
4 3 Namna «06was HemcnpaBHOCTb». 3aropaeTcsi Npu NOsIBIEHWE HEMCMPABHOCTUN 3/1IEMEHTOB
T yCTaHOBKMW (Hanpumep — HacocoB).
N Nlamna «3aTonsieHne MalWKWHHOro 3ana». 3aropaeTcs npu cpabaTbiBaHUN CUrHana
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6 ‘T‘ KHOMKW BKNOUYEHWS/BbIK/IOYEHUS HACOCOB B PyYHOM pexunme (aKTUBHbI TONIbKO NMpu nepeBoae
N SA1l) B nonoxeHune «PyyHon».
1
N—
i
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11.5. Pe>xumMbl pa6oTbl yctaHoBku Hydro-FS

B cuctemMe npeaycMoTpeHbl cneaytowme obwmne pexumbl
paboTbl:

Pe>xum cton

B 3TOM pexunme cuctema oTkao4eHa, BapmaHTbl 3anycka
(anroputMbl hopmMmpoBaHus curHana «MOXAP: O6wmnin»)
He BbIMOJIHAETCH, NYCK HACOCOB HEBO3MOXEH KakK
aBTOMaTUYECKU, TaK N Bpy4dHyto. JTamna «[MOXXAP»
OTK/O4YeHa. B xxypHan BbIBOAUTCSA coobLieHne
«ABTOMaTMKa OTKJIIOYEHa». YnpaB/ieHUe CUI10BbIMU
3aABMXKKaMU HEAOCTYMHO.

Ons ynobcTBa 06CNyXMBaHMS OCYLLECTBSIETCS
AVarHocTuka HemcnpaBHOCTeN. B cnyyae BO3HMKHOBEHUS
TaKoBbIX 3aropaeTcs namna «O6waa HemcnpaBHOCTb>»,

a usBewaTenb «BHUMaHne» nogaeT KOPOTKUIA CUrHaN
kaxable 10 Cek.

PyuHoOM pexxum

B oTAnMummn oT «Pexunma CcTon» B 3TOM peXmnMe MOXHO
OCYLLECTBUTb MYCK MU CTOM HAaCOCOB KHOMKaMu Ha ABepu
aBToMaTuyeckoro wkada ynpasnenus (MNMY).

ABTOMaTUYECKUI pPEeXUM

B 3TOM pexunMe BbinonHseTcs «ANropntMm opMmMpoBaHmns

curHana NMOXAP», paboTa namn, nssewaTtenen n HaCOCOB
OCyLLeCcTBNSIETCS B 3aBUCMMOCTHM OT BblIOpaHHOro BapuaHTa
3anycka (cM. 7.2. BapmnaHTbl 3arycKa).

11.6. YnpaBneHue AOMNOJIHUTEJSIbHbIM
o6opyaoBaHnem

YnpaBsneHue gpeHakHbIM HacOCOM (OMLUMOHAsNbHO)

OTO aBTOHOMHasa cucTtema. MY otcnexusaeT ABa
CUrHana: HWXHUM ypoBeHb («lyck») n BEPXHUI YPOBEHb
(«MepenonHeHne»).

Mpeaynpe>xxaeHne

OnucaHHbIe HUXKe ypOBHU MOryT
pa6orarb KakK Cc nogKJ/1ro4MeHHbIM
onyMoHasIbHO ApeHa)kHbIM HacocoMm 6e3
cob6cTBeHHOro nonsaBka, Tak n BE3 Hero
B Ka4ecTBe CUrHaain3saymmn cutyaynm

B AAP€Ha>kHOM npusiMKe.

B c/siy4dyae onymnoHaJsibHOro rnogKJilo4yeHns
Hacoca ¢ co6¢cTBeHHbIM nonjiaBkomMm,
anroputm ero paborbl HE nepecekaercs
C OINMNUCaHHbIM aJIrOPUTMOB BXOA4OB.

YpoBeHb «Iyck»

Mpu cpabaTbiBaHUM 3TOMO CUrHaMa NPOM3BOAUTCS MyCK
LLPEHAXHOr0 Hacoca C 3a4epXKOoi, yKasaHHOM
B MapaMmeTpe «3ajepiKa Nnycka ApeHaXHoro Hacoca».

YpoBeHb «lMepenosnHeHne»

Mpu cpabaTbiBaHUM 3TOFO CUrHaNa cucTemMa nNpoaoskaeT
0TKauKy CTOKOB U (hOpMUpPYyeET aBapuUnHbIN CUrHanN
W 3aXuraeT namny «3aTonjieHMe MalnHHOro 3ana».

Mo TpeboBaHWIO 3aka3ymka nNonaaBkn MOryT 6biTb
OVCKPETHBIMWU MW aHanorosbiMu. MNoa aHanoroBbiMu
NOHUMAIOTCA MOMJAaBKM C KOHTPOsieM uenun Ha «KopoTkoe
3aMblkaHne» n «O6pbiB». [INa aHanoroBbiX 4aTYMKOB
HeobxoAMMO NoAKYEHME NpeAcTaB/ieHHOe Ha puc. 6.
PekomeHayeMble HOMWHanNbI pe3ncTtopos 1,2 kKOM. Takxe
AN TaKoro TMna rnonjaBkoB MOryT notpeboBaTbCs
[OMNOJSTHUTENbHbIE HAacTpolkn napaMeTpos R1, R2, R3

B NepeyvyHe napamMeTpoB «YpoBeHb [MTyck» 1 «YpoBeHb
[MepenonHeHne» B cnyyasX OTK/IOHEHUS HOMUHANOB
pe3ncTopoB OT PEKOMEHAYEMBbIX.
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Puc. 6 Cxema noakn4YeHns aHanoroBbixX NomnjaBKkoB
[Ona apeHa>xXHOro Hacoca AOCTYMHbI cneaypwme
HacTponku B MeHto MNY:
3apeprkka Nnycka ApPeHa>XHOoro Hacoca

MHTepBan BpeMeHU, KOTOPbI onpeaenseT 3a4epxKy
MeXAy BO3HUKHOBEHMEM YC/IOBUS MyCKa APEHAXHOro
Hacoca M CMrHasoM CUCTEMbI Ha ero 3anyck.

JonycTumble 3HaveHus: [0] - [60] Cek.
3HayeHuMe no ymonyaHuto: [5] Cek.

YpoBeHb gocTyna: lNonb3oBaTensb.
3aaeprkka ocTaHOBa AAPEHa)>HOro Hacoca

VIHTepBan BpeMeHU, KOTOPbIi onpeaensieT 3a4epXKy
MeXAy BO3HWKHOBEHWEM YCNO0BWSI CTOMNA APEHAXHOM0
Hacoca W CUrHasioM CUCTEMbI Ha ero OTKJIloYeHMe.

OonycTtumMbie 3HayeHus: [0] — [60] Cek.

3HayeHue no ymonyaHuto: [5] Cek.

YpoBeHb goctyna: lonb3oBaTenb.

YnpaBsieHue >xokel-HacocoM (NMUTarLWmUM HAaCOCOM)
MuTtatowmii Hacoc (MH unn Xoken-Hacoc) npeaHa3HavyeH

ANg noaaepXaHus AaBrieHus B noxapHoMm Tpybonposoae

nocpeacTBoOM pene aasrsieHus. PaboTta MNH
OCYyLLEeCTBNSIETCHA TOJIbKO B aBTOMaTUYECKOM pexuMme.

Anroputm paboTbl MH ocywecTBaseTcs creayowmm
obpasom:

1. Koraa c pene gaBneHnsa nuTaloWwero Hacoca AocTuraeTt
HMXKHEN yCTaBKM CMCTEMa OCyLlecTBASET 3anyck MH.

2. Korpa pene pgasneHus NuTalroLWero Hacoca AOCTUraeT
BerHeVI YCTaBKMN CUCTEMaA OCYLLECTBNAET OTKIHOYEHNE
MH.

3. B cnyyae BO3HMKHOBeEHUS curHana «MNOXAP: O6wmnii»
cucTeMa HeMeasieHHO oTkavaeT lMH, ecnu oH
BKJIIOYEH, U 610KMpYEeT anropnutM ero paboTbl.

YnpaBJsieHMe 3aABUXKKaMMU C 3JIEKTPONPUBOAOM
B cncteme npeaycMOTpeHO yrnpasieHune ABYyMS
3aaBmxKamu ¢ npusogoM (31 n 3M2 no ymonyaHuio). Ha

3KpaHe HacTpoek, NpeAcTaB/IEHHOM Ha puc. 7,
HeobxoANMO yKasaTb:

HasBaHue

3T0T napameTp onpegenseT umsa 3l B cucteme. Bce
coobuweHuna B «OnepaTMBHOM XypHane» n «XypHane
cobbITU» 6yayT BbIBOAUTHCSA C COOTBETCTBYOLLNM
MMEeHeM.

Bpems nepexopna

Bpems, 3a koTopoe 31 go/mKHa CoBepLWUTbL Nepexos 3
OZIHOrO MOIOXEHUSA B ApYyroe.



51 3aABUXKN C NPUBOAOM NPOCTLIE /01/ 1

re  [OBbIX KB 3ot v >

@ 51.01.01 3MM101: Bpema nepexoaa

@ 51.01 107: Bpema nepexoga

® 51.01.033MM01 AHNE

© 51.01.04 3r1M1017: MNonoxeHwne

Puc. 7 SkpaH HacTpoOWKW 3a4BUXKEK C MPUBOLAOM

MonoxxeHune
0O603HaveHne nonoxeHuii 3N npuBeaeHbl B Tabnuue 3:
Ta6nuua 3 [MonoxeHne 3a4BMXeEK C MPUBOAOM

HassaHue OnucaHue

OTKpbITO

3aKpbITO

ABapus

11.7. UHankaumsa v ynpasJieHUe C NaHenm
onepartopa nny

OCHOBHbIE COKPALLEHUS, MPUHATbIE B NporpamMMe
KOHTponepa:

PO - pene paBneHus;

SKM (npu Hannunm) — 3NeKTPOKOHTAKTHbIN MaHOMeTp;
OBX — AncKpeTHbIN BXoA;

OBbIX — AUCKpPETHbIN BbIXOA;

LIBX - umndposoi Bxoa;

YIMP - yCTpONCTBO NpOBepKM pexunMa (BbixoAa Hacoca Ha
pacyeTHOe AaBlieHUNeE);

A3/l - aBTOMAT 3allUThbl ABUraTens;
HIM - Hacoc no)apHbIi;

HIMM - Hacoc noAnNnTKY;

HZ - Hacoc apeHaxHbIN.

11.7.1. locTyn K opraHam ynpasJieHuUs

HecaHKLUMOHMPOBaHHOE N3MEHEeHMe NnapamMeTpos B npouecce

paboTbl CUCTEMbI MOXET NPUBECTU K HEKOPPEKTHON paboTe
nporpamMMbl U B MOCNEACTBUN annapaTHOW YacTu
obopynoBaHus. Ans UCKIOYEHUS NOJO0OHbIX CUTYaLNi
cuctema obopyAoBaHa NPOTOKOIOM aBTopu3aLnu.

B MY cywecTByeT Tpn ypoOBHA AOCTyna:

- Pexxum npocmoTpa (6e3 BBOAA Napons, B IEBOM BEPXHEM
yrny otobpaxkaeTcsi KHonka «Bxoa»);

- Pexxum «[Monb3osaTenb» (HeobxoanMa asTopulauuns, Aaet
AOCTYN K OCHOBHbIM (DYHKLMAM KOHTPONEpPa);

- Pexxum «Onepatop» (HeobxoamMMma aBTopm3auns
OOMNONHUTENbHBIM NaponeM, AaeT AOCTYN K yrnybneHHown
HaCTPOMKE CUCTEMBI).

Beop naponsa

Puc. 8 OkHO aBTOpM3aunn Nonb3oBaTens

Bxopn

[Ons pepakTMpoBaHWsA nNapaMeTpoB CUCTEMbI OnepaTop
AOJIKEH aBTOPMU30BaTbCA. [AN4 3TOr0 OH AOJKEH HaXaTb
Ha KHOMKy «Bxoa» Ha rnaBHOM 3KpaHe UK Ha napameTp,
KOTOPbIV OH XefnaeT n3MeHuTb. ocne Yyero Ha akpaHe
oTo6pasnTca OKHO «ABTOpM3aLMa» KakK Ha puc. 8,

B KOTOPOM OMepaTop AOJI)XEH BBECTU COOTBETCTBYIOLLMNA
naponb (6onbWNHCTBO 6a30BbIX HACTPOEK
OCYLLEeCTBASETCH C YPOBHEM AocTyna «[lonb3oBaTenb» —
0221). KnaBnaTypa BBOAA MMeET KHOMKW yaaneHus
nocfeHUx BBeAEHHbIX CMMBOIOB (CrpaBa) U BbixoAa un3
MeH0 aBTopu3saunn (cnesa). Mocne Toro Kak BBeAeH
naposib, orepaTop AOJIKEH HaXaTb KHOMKY «Bxoa». Ecnu
naponb 6bi1 BBEAEH BEPHO, B BEPXHEN YacTU MMaBHOMo
3KpaHa oTobpasmnTcs HaANUCb C TEKYLLUM YPOBHEM
pocTtyna. MapameTpbl, AOCTYNHbIE ANt peAaKTUPOBaHUS,
6yayT noaceeyveHbl pamkoi. Ecnm naponb BBeAeH
HEKOPPEKTHO, CUCTEMA BbIBEAET OKHO NpeaynpexaeHus
Kak Ha puc. 9.

Beop naponsa

7 8

1

Puc. 9 lMpeaynpexaeHue 0 HEKOPPEKTHOM BBOAE MapoJis

Bbixopn

C6poc ypoBHS AOCTYyrna NPONCXOAMT aBTOMaTUYECKMN yepes
15 MUH nocne ycnewHon asTopmsaunun. Ans
NpUHyAnMTEenbHOro cbpoca ypoBHS AocTyna Heob6xoaMMo
HaXaTb Ha KHOMKY, B KOTOPOW yKa3aH TeKYyLMA YPOBEHb
aBTopu3laumun. B nosBuelueMca okHe «ABTopusaumna»
HaXxaTb KHOMKY «3aKpbITb».

11.8. HacTpoWKK CUCTEMDI

[Ona obecneyeHnsa rubKOCTM CUCTEMbI U pacluMpeHuns chep
ee rnpMMeHeHNs MHormne n3 eé napaMeTpoB ABAAIOTCA
HacTpanBaeMbiMn. Bce napameTpbl pa3buTbl No rpynnam
COrnacHo anropuTMy, K KOTOPOMY OHM OTHOCATCS. [Ons
TOro 4Tobbl MEeperTN B MEHIO HAaCTPOEK B BEPXHEN YacTu
r1aBHOro aKpaHa Heo6XxoAMMO HaXaTb KHOMKY
«HacTpoiiku». MNocne yero Ha skpaHe oTobpasnTcs saKpaH
«HacTponkun».

MeHIO
B MeHI0 HacTpoeK HaxoauUTCS TpU BKIaAKU:
e OCHOBHbIe

e PacwmpeHHble (AOCTYMHbI TONIbKO ANS CEPBUCHOM
cnyx6bl/nyckoHanaakm)

e lononHuTenbHble (rNyboKnMii ypoBEHb HAaCTPOMKM
KOHMUrypauunm)
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Mopasnsatowee 60NbWMHCTBO NOIb30BATENbCKNUX HACTPOEK
cocpefoToveHo BO BkAaake «OCHOBHbIE».

Mpu HaxaTuK Ha BKJaAKYy Mosb30BaTeNlb NepexoanT
B MOAMEHI0.

B noZAMeH0 BKJIaAKN OCHOBHbIX HAacTpOeK HaxoAsTCs
creaytolime napameTpsbl:

e «3aWmTa» — HaCTpolKa 3alnTbl YCTAHOBKM MO
«CYXOMY>» X0Ay;

e «XXypHan» — NpocMOTp aBapUNHbIX/MHGDOPMaLMOHHbIX
cobbITUN;

e «[aHenb» — HAacTpoiKa AaThbl, BpEMS, aApecoB ANns
ancneTyepusaumnm.

e «[loXapoTyLleHne» — HaCTPOWKa OCHOBHbIX
N pe3epBHbIX HAaCOCOB B CUCTEME, UX 3aAepPXKeK U T.A.

e «[lpeHaxx» — HacTporka paboTbl CUrHaNoB
cpabaTbiBaHMA ApPeHaXXHOro Hacoca M NOAKIYEHMNS
BHELWHMX NOMJaBKOB.

e «IHDO» — AoNONHUTENbHbIe AaHHble o Y.
N3MeHeHMe napamMeTpa

[nsa Toro 4tobbl U3MEHUTH 3HaYeHWe napaMeTpa
HeobxoAMMO HaxaTb Ha 061acTb, OrpaHUYEHHY0 paMKon
nocne yero 6yaeTt BbiBEAEHO OKHO «BBOA» Kak Ha pwuc. 10.

Lme A

@ 14.01.10 HM1.OBX(
Q 14.01.11 HM1.0BX(
@ 14.01.12 HM1.OBX(

@ 14.01.13 HM1.0BX(

© 14.01.14 HM1.0BX(

Puc. 10 lpumep okHa BBOAA

B BepxHel 4acTu 3TOro okHa otobpaxatoTcsa npeaenbHble
3HayeHus ANns BBoAa. B cnyyae BBOAa 3HaveHus,
HaxoAsLWerocs 3a 3TUMKN Npejenam, cucTema BbiBefeTt
cooblleHne 0 HeKOppekTHOM BBoAe. KnaBnaTypa
OCHalleHa AOMNOSIHUTENbHbIMWU KNaBuwamm: «C» —
oTuuwaeT none Beoaa, «<ESC» — 3akpbiBaeT okHO «BBoa»
6e3 3MeHeHusl 3HaYeHns napameTpa, «x» — nameHseT
NONSIPHOCTb BBOAMMOrO 3HavyeHus. [lnsa 3aBeplueHuns
BBOJAA HEOHXOAMMO HaXaTb Ha KHOMKY «d»,

11.8.1. Mo>kapHbie wnerdbl

B paHHoOM cucteme noa «lMoxapHbiM wnendgom» (ML)
Heobx0AMMO MOHUMATb CYXOM KOHTAKT, MOAKIHOYEHHbIN
K TMHUK C KOHTponeM Ha KopoTkoe 3aMbikaHue u O6pbIB.

JKkpaH HacTpoek [ n3obpaxeH Ha puc. 11.

MNMpeaynpe>xxaeHne

B cnyyasax 6onbLioii gnmHbl ML
conpoTuBJIeHne JIMHNN MO>KeT OKa3biBaTb
B/IMsIHNeE. [Jn1s1 KOMeHcaLuuu 3Toro
COMpoOTHUBJ/IEHUSI MOXXHO CKOPPEKTUPOBAaTh
3Ha4yeHUs1 CONPOTHUBIIEHMNI C y4ETOM
COMpoOTHUBIIEHUS JINHNMN.
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& 40FLC1
e
1.071 FLC1.BX01: Brntountb
1.02 FLC1.BX0
C1.BX01: C
@ 40.01.10 FLC1.BX01: (
11N FECTBX0

@ 40.01.12 FLC1.BX01:

@ 40.01.13FLC1.BX0

Puc. 11 3kpaH HacTpoOeK NoXxapHbIX Wiendos
MW nmeeT cneayrowme coctosiHusa. CoCToAHUSA
npeacTaBneHbl B NOpsiike npuopuTeTa rno ybbiBaHuto.
O6pbIB

370 aBapuiHoe cocTosHue L, obycnoBneHHoe
CHUXEHWEM ToKa Lenn HMXE pacCUMTaHHOro 3HayYeHuns
conpoTueneHuns obpeisa.

KopoTkoe 3aMblikaHue

370 aBapuiiHoe cocTosiHme ML, obycnoBneHHoe
npeBbllWleHNEM paCCYUTAHHOIO 3HAYEHNUA CONPOTUBNEHNA
KOPOTKOrO 3aMblKaHus.

Cpa6oTtka 1

OTO COCTOSIHUE CUTHANU3MPYeT YTO NOAKJIIOYEHHbIN CyXOon
KOHTaKT S1 3aMKHYT.

Cpab6oTtka 2

3TO COCTOSIHME CUTHANU3MUPYET YTO NOAKIIIOYEHHbIN CyXON
KOHTAKT S2 3aMKHYT.

Het cpa6oTkmu

3TO COCTOSAHUE CUTHANMN3UPYET YTO HU OAUH U3 CYXUX
KOHTaKkToB S1 1 S2 He 3aMKHYT.

11.9. HacTpoiku HacocoB

B cucteme npeaycMoTpeH paa napamMeTpos ANs
opraHusaumnm paboTbl HACOCOB. DKpaH HAacTpoeK
npeacTasB/ieH Ha puc. 12.

O6opyAoBaHne | 20 12:41:01

Hasaa TMoXapHble Hacochbl

3ajepxKa BKNKYEHUA NOXAPHLIX HAaCOCOB

MNuraoLme Hacocb!

3ajiepxKa BKIKUeHUS NUTAIOLLNX HACOCOB
3ajiepxKa OTKOUEHS NUTAIOLLNX HACOCOB

ApeHaxHbIA Hacoc

3a/iepXKa BKIOUEHUA APEHAXHOIO HACOCOa
MNoXapHele KHOMKK

3a/iepXxKa OTKNOUEHUS ADEHAXHOTO HAacoca

Puc. 12 >SkpaH HacTpoMKK NapamMeTpoB HACOCOB

[ns NpocTOTbl BOCAPUSATUSA ONepaTopoM MpOLLEeCCOB,
NpoTeKawLWmnX B CUCTEME, COCTOSAHUSA HAacCOCOB
npeacTaBieHbl B BUAE 3aMOMUHAOLWMXCSA M306paKkeHn .
Nx onucaHune npeacTtasfieHo B Tabnuue 4.



Ta6bnuua 4 NHanKaums CoCTOAHMSA HACOCOB.

U306parkeHne |OnucaHue

Hacoc oTkntoyeH.

Hacoc BKJOYEH OT CceTu.

Hacoc oTkJIl0o4YeH no npuynHe
KPUTUYECKON HENCMNPABHOCTMU.

Hacoc oTK/Il0YEH Ha TexXHUYeckoe
obcnyxunBaHue.

e0e®

11.9.1. NMo>kapHble HacocCbl
3aaepikka BKJIIOYEHUA NOXKapHbIX HACOCOB

WNHTepBan BpeMeHu, C KOTOpbIM ByAyT BKIOYATHLCS
no>XapHble HacoCbl NP BO3HUKHOBEHUM CUTHanNa
«[MOXAP: O6wmn». OTOT NapameTp pacnpocTpaHsaeTcs
Kak Ha «OCHOBHble», TaK U Ha «Pe3epBHble» HacoChl.

OonycTtumoe 3HaveHume: [1] - [60] Cek.
3HadeHune no ymonyaHuio: [5] Cek.
YpoBeHb gocTyna: Nonb3oBaTesib.

11.9.2. NMuTtarowme Hacocbl (H)KOKel-HacoChbl)
3apepikka BKJIIOUMEHUA NUTalOLWMX HACOCOB

3apepxka, ¢ KoTopol byneT BKAKYEH NUTAKOWMIN HacocC
Npyu BO3HUKHOBEHWUWN YCNOBUI ANS BKITIOYEHUS.

OonycTtumoe 3HaveHume: [1] - [60] Cek.

3Ha4yeHue no ymonyvanutio: [5] Cek.

YpoBeHb gocTyna: Nonb3oBaTesib.

3aaepikKa OTKJIIDYEHUSA NUTAKLWKUX HACOCOB

3apepxka, ¢ KOTopor 6yaeT OTK/IOUEH NUTaOLWNI Hacoc
Npy BO3HUKHOBEHWUWN YCNOBUI ANS OTKJIOYEHUS.

OonycTtumoe 3HaveHume: [1] - [60] Cek.
3Ha4yeHue no ymonyvanutio: [5] Cek.
YpoBeHb gocTyna: Nonb3oBaTesib.

11.9.3. [ipeHaxHbli Hacoc
3apepirkKa BKJIIOYEHUA APEHaXHOro Hacoca

3azepxkKa, C KOTOpon 6yaeT BK/IHOYEH APEHaXHbI Hacoc
NpyY BO3HWKHOBEHUW YCNOBWUIA AN BKIOYEHUS.

[NonycTumoe 3HaveHume: [1] - [60] Cek.

3HaueHue no ymonyaHuio: [5] Cek.

YpoBeHb gocTyna: Nonb3oBaTesib.

3apaeprkka OTKJIIDUEHUSA APEHAa>XXHOro Hacoca

3aAepxKa, C KOTOpoi 6yAeT OTK/IIUEH APEHAXHOIr0 HAcoc
NMpyY BO3HUKHOBEHUWN YCNOBUIA AN OTKJIOUYEHUS.

[NonycTumoe 3HaveHume: [1] - [60] Cek.
3HaueHue no ymonyaHuio: [5] Cek.
YpoBeHb gocTyna: Nonb3oBaTesb.

11.9.4. inckoBble 3aTBOPbI

B cncteme npeaycMoTpeHa BO3MOXHOCTb OTCNI€XMBaHUA
MONOXEHUS ANCKOBbIX 3aTBOpOB (A3). Kaxaomy A3
npucsaueaeTcsa LU, KoTopbIN onpeaenseT ero CoOCTosHMe.
Ona koppekTHol paboTbl MU gonxeH 6bITb NOAKIOYEH

no TMNy 2, Cyxue KOHTaKTbl S1 n S2 cOOTBETCTBYIOT CyXUM
KOHTakTaM «OTKpbITO» U «3aKkpblTo». Ha akpaHe HacTpoek
npeacTaBeHHOM Ha puc. 13 Heob6xoAMMO yKasaTb:

nw

Homep noxapHoro wnenda. Ecnun 3Havenme [0], A3
OTKJTIOYEH, COCTOSAHNE Bceraa «He nssecTHo».
HasBaHue

OTOT napaMeTp onpegensieT umMsa 3 B cucteme. Bece
coobueHns B «OnepaTMBHOM XypHane» n «XypHane

cobbITUI» ByayT BbIBOAUTLCS C COOTBETCTBY LM
NMEHEM.,

NHBepTHMpoBaThb

Ecnn 3HaueHune [HeT] S1 - OTkpbITO, S2 - 3akpbiTo. Ecnn
3HauveHue [[da] S1 - 3akpbIiTo, S2 — OTKpPbLITO.

HopmMma

DTOT napaMeTp onpeaenseT wraTtHoe nonoxeHune 3.
B cnyyae MHOro nosioXeHus B «OnepaTuBHbIN XypHan»
6yaeT BbiBeAEHO cooblieHme cneaytouero dopmaTa:

e [HasBaHue]: He HopMa

B cnyyae HeucnpasHocTu lNLU coxpaHseTcs nocneaHee
cocTtosiHue 13, a B XXypHas BbIBOAUTCA cooblueHune
cnepytouwero dopmaTa: «[HassaHue]: O6pbIiB» nnim
«[Ha3BaHwne]: KopoTkoe 3aMbiKaHne».

AVICKOBble
LUINPEHHble

07.10 3[301.LIBX(OTKpbITO): MCTOHHMK

01.11 3001.LBX(OTkpbITO): HOMep

01.4BX(OTKpbITO)

KPBITO): YCTOHHUK

3akpbiTo): Homep

Puc. 13 SkpaH HacTpOWMKM ANCKOBbIX 3aTBOPOB

O603HaueHue 13 npuBeneHo B Tabnuue 5:
Ta6nunua 5 CocTosiHMSA AMCKOBOro 3aTBopa

HasBaHue |OnucaHue

HeunssecTHO. HeT aBapun.

OTKpbITO (ecnu Tpyba ropmsoHTanbHas).
3akpbITo (ecnu Tpyba BepTUKanbHas).

OTkpbITO (ecnun Tpyba BepTMKanbHas).
3akpbITo (ecnun Tpyba ropmsoHTanbHas).

ABapus. MoapobHocTn oTobpaxatoTcs
B XXypHane aBapwii.

11.9.5. 3aaBWXKKK C NpUBOAOM

B cucteme npenyCcMOTpeEHO ynpasieHve AByMS
3aABuxKamu ¢ npmusogom (3M1 n 3M2 no ymonyaHuio). Ha
3KpaHe HacTpoek npeAcTaBfieHHOM Ha puc. 14 HeobxoanMo
yKasaThb:

HasBaHue

OToT napameTp onpeaenseT nma 3l B cucteme. Bece
coobuieHnst B «OnepaTMBHOM XypHane» n «XypHane
cobbITnn» 6yayT BbIBOAUTLCS C COOTBETCTBYIOLWLNM UMEHEM.
Bpems nepexopaa

Bpewms, 3a koTopoe 3I1 fo/KHa COBEPLIMTb Nepexos 13
OAHOr0 MOJIOXEHUS B Apyroe.

& 51 3aABUXKM C NPUBOAOM NPOCTLIE

ne  ABBIX KB
© 51.01.01 3MM01: Bpems nep
9 51.01 01: Bpems nepexcna
® 51.01.03 3M1r101 TORHUE

® 51.01.04 3r1r01: MNonoxeHwne

Puc. 14 SkpaH HacTpoWKM 3a4BMXeK C NMPUBOAOM
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MonoxxeHune
0O603HaueHue 31 npuBeaeHo B Tabnuue 6.
Ta6nuua 6 NonoxeHne 3aaBUXKeEK C NPUBOLOM

HasBaHue |OnucaHue

OTKpbITO

3aKpbITO

ABapwus

11.10. 3awmMTa HACOCOB OT «CyXOro xopga»
(onuuoHanbHO)

«Cyxoi xoa» — 3TO pexum paboTbl Hacoca, BO BpeMsi
KOTOPOro Yepe3 HacoC He NpokayMBaeTcs Boda. Takon
pEeXWUM KpalHe HexenaTesibHbli U aBapUiiHbINA, OH
cokpallaeT cpok cnyx6bl Hacoca. Boaa, koTopyto
nepekaymMBaeT HacocC, SBNSIETCS OAHOBPEMEHHO

M CMa3blBaloLWen U oxnaxaatowen xnakocTbto. bes Heé
Hacoc neperpeBaeTcsl, Npu ANTENbHON paboTe B pexume
«CYyX0Oro xoga» paboune afieMeHTbl Hacoca MoryT
nAedopmMnpoBaThCsl, a ABUraTenb cropetb. YTobbl
obecrneumBaTb AONTYIO M HAAEXHY paboTy Hacoca 1 Bce
CUCTEeMbl NoAayn BOAbl B LLESIOM, 3TOr0 Hesb3si A0MNYCKaTb.

Mpn OTCYTCTBUU XMAKOCTU HA OCHOBHOM N pe3epBHOM
noaBoAax cMctema BbIBOAUT coobuieHne «Cyxon xoa»
N OCYLLECTBNSIET OTK/IIOYEHNE OCHOBHbLIX HAaCOCOB.

AaHHas 3awnTa AeACTByeT TOJIbKO Ha

OCHOBHbI€ HacoCbl, pe3epBHble HacoCbl

npojgo/nkart paboty npy BO3HUKHOBEHNHN
6/10KMPOBKH.

3awmta no «cyxomy» Xo[y ABJSI€TCS

onywnen! B 6a30Byr0 KOMINJIEKTayHnio

yctaHoBku Hydro-FS oHa HE BxoaunT!

11.11. OTo6pakeHne cobbiTuii

B npouecce paboTbl CUCTEMbI MPOU3BOANUTCS
HenpepbIBHbIA MOHUTOPUHI COCTOSIHUS ee y3/10B. 151 Toro
4TO6bl 06CNYXMUBAOLWMIA NEPCOHA MMEN BO3MOXHOCTb
onepaTMBHO AMArHOCTUPOBATb U YCTPaHATb aBapUitHble
WK npeaaBapuiiHble CUTyaunn, CUCTEMa OCHalLeHa
cnefyoWwmMMn MHCTPYMEHTaMu:

OnepaTtUBHbIN XypHan

OnepaTUBHbLIN XypHan pacrnosloXXeH Ha r1aBHOM 3KpaHe
1 B peasibHOM BpeMeHu oTobpaxkaeT MHDOPMaLMOHHbIE
Co06LEeHNst aKTUBHbIX cObbITuiA. O6nacTb, oTBEAEHHAs
Ana oTobpaxeHna «OnepaTMBHOrO XypHana»
npeacTasfeHa Ha puc. 5. MNpwu ycTpaHeHUn nnim
NCYEe3HOBEHUM NpeAaBapunHOro COCTOAHMS TEKCTOBOE
coobleHne CooTBETCTBYOWEro cobbiTns

He oTobpaxaeTcs. NepevyeHb BO3MOXHbIX TEKCTOBbIX
coobleHn npeacTasneH B Tabauue 7.

= Cron

Harta

27/01/2023 11:54:59 HIM1(H1): 06pbIB Lienu NuTaHUs
27/01/2023 11:54:59  HIM1(H1): O6wian aBapust
27/01/2023 11:54:59 HM2(H2): O6pbIB Lienu NuTaHUs
27/01/2023 11:54:52 Bsopn2: ABapus

27/01/2023 11:54:51 Pexwum pabotbl: Cton

Puc. 15 OnepaTuBHbIV XypHan
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Tunbl cobbITUI 6bIBAIOT CrieayoLWwmX BUAOB:

Mo>xapbl

3TN Co6bITUS CUTHANU3UPYIOT O BO3HMKHOBeEHUN MOXAPA.
ABapumn

Cob6bITUSA CUFHANU3UPYIOT onepaTopa 0 BO3MOXHOCTU
BO3HWKHOBEHWUSI @aBapUNHON CUTyauuun Unm
npeaaBapuitHOro COCTOsIHUS 060pyAoBaHus.

Coob6uweHusn

CoobLeHns cuctemMbl Ang MHPOPMUPOBAHUSA
0 HEeoYeBUAHbIX MpoLeccax, MPOUCXOASALMX B CUCTEME.

UHdpo

CobbITusA, MHDOPMUPYIOLLNE O UBMEHEHUN KITIOUYEBbIX
napameTpoB cucTeMbl. He oTo6paxatoTca B «OnepaTMBHOM
XypHane».

Yananenune cobbiTnii N3 >xypHanaa

AOCTYIHO TOJIbKO MPY CEPBUCHON

aBTopunsaynu.

Tab6nunua 7 lNMepeyeHb cooblweHnn

TekcTt coobwenus (Tun OnucaHue
HasBaHune Hacoca]:
[ ] A3/l Hacoca OTKJIlUYEeHO
Aapusa A3[]
ABapus nnun cpabotano no
(ABTOMAT 3aWwmThbl nepernyake
[Buratens) Perpy
[HasBaHue Hacocal:
ABapusa KM
P ABapus KM He cpaboTan
(KoHTakTOp
MarHuTbin)
[HasBaHue Hacoca]:
HapyweHa uenocTHoCTb
O6pbIB Lenu ABapus
cunoBoro kabens
nuTaHus
[HasBaHuMe Hacoca]: ABapus Meperpes o6MoOTOK
Meperpes P 3NeKTpoaBuraTens
[HasBaHune Hacocal: Hacoc He co3paeTt
He Bbiwen ABapwus [aBrieHne Ha HanopHoOM
Ha pexum natpybke
PaboTa Hacoca
[HazBaHuMe Hacoca]:
ABapus 3abnokunpoBaHa no
O6wasn aBapus
NpUYNHE HEMCNPABHOCTM
[HazBaHue Hacoca]: Mowap Hacoc sanyLeH
Pa6oTa Y
o CucTtema npuctynuna
MOXAP: O6wwui Mo>xxap pucty
K MOXapoTyLIeHUIo
aBJiIeHNE B HAMOPHOM
MOXAP: daTuuk A P
Moxap KOIJIeKTOpe OnyCTUN0Ch
naBJieHns -
[0 HUXHEN yCTaBKu
YcTtaHoBNEeH 6ut
MOXAP:
. Mo>xxap «[MOXAP» B cnose
NHTepdeic
ynpasneHus no Modbus
HaxaTa kHonka
MOXAP: KHonka Ha
Moxxap «MOXAP>» Ha asepu
wkady
wkada
MOXAP: [HazBaHune Noxa CurHan «MNOXAP» ot
curHanal P BHELWHEro NCTOYHMKa
O6pbIB cMrHana
MOXAP: [HassaHue p
Moxxap «MOXAP>» OoT BHellHero
curHana)l - O6pebiB
MCTOYHMKA
MOXAP: [HazBaHune
curHanal - KopoTkoe 3aMbikaHue
Mo>xxap curHana «MNOXAP» ot
KopoTkoe
BHELWHEro NCTOYHMKa
3aMblKaHue
Bsoa n: Pabota CoobueHne| PaboTa BBOAA
Ha BBoAe HeT
Hanps>XeHus
HeT ogHon 13 das3
Bsoa n: ABapus ABapwus MNepekoc a3
HapyweHa
nocriefoBaTeNlbHOCTb
da3




TekcT coobuweHusa |Tun OnucaHue
[HasBaHuMe gaTumka ABaDUS O6pbiB uenun aTtumka
nasnexunsa]: O6pbiB P nasrieHus
[HasBaHue paTunka KopoTkoe 3aMbikaHne
naBneHus]: ABapusi uenun JaTtymka
KopoTkoe 3aMblkaHne AaBneHns
Ha3BaHue
[ O6pbiB Lenu AnckoBoro
AVNCKOBOro ABapus
3aTBopa
3aTBopa]: O6pbiB
[HazBaHue
KopoTkoe 3aMblkaHne
AVCKOBOro
ABapus uenun Aunckosoro
3aTBopa]: KopoTkoe
3aTBopa
3aMblkaHue
[unckoBbIl 3aTBOP
[HaszBaHue He HaxoauTcs
AVNCKOBOro ABapusi B MOJIOXEHUMU
3aTBopa]: He Hopma yCTaHOBJIEHHOM
Mo yMOJIYaHUIO
[HazBaHue A3[ 3aABUXKHN
3a4BUXKKMN C NMPUBOAOM OTKJTHOYEHO
A ABapus P A
c npueBoaomM]: nnu cpaboTtasno
ABapusa A3 rno neperpyske
[HazBaHue
3a4BUXKN Meperpes 06MoOTOK
A ABapus perp
Cc npuBoAoM]: aneKkTpoaBuraTens
Meperpes
[HazBaHue
3a4BUXKKMN
HapylweHa uenocTHoCTb
Cc npuBoaoM]: ABapusi
cunosoro kabens
O6pbiB Lenun
nUTaHus
[HazBaHune CpaboTan MOMEHTHbIN
3a4BUXKKMN BbIK/IlOYaTENb
C npuBoAoM]: ABapus «3aKpbITO» Un
3aKANHUIIO npeBbILLEHO BpeMs
npu 3aKpbiTUK nepexona
[HazBaHue CpaboTan MOMEHTHbIM
3a4BUXKKMN BbIK/ItOYaTENb
C npuBoaomM]: ABapus «OTKPbITO» UNKn
3aKauHuI0 npeBbILEHO BpeEMS
npu OTKPbITUMK nepexona
[HazBaHue
3a4BUXKMN
C npuBoAOM]: O6pbiB
[HazBaHue ABapusi COOTBETCTBYHOLLEro
KOHL,EBOIO BblK/IlOHaTENS
BblK/tOUaTens] -
O6pbiB
[HazBaHue
3a4BUXKN
C npuBoAoM]:
P AoM] KopoTkoe 3aMbikaHue
[HazBaHue
ABapusi COOTBETCTBYHOLLErO
KOHLLEBOro
BblKJIlOUaTENSA
BbIKtOYaTens] —
KopoTkoe
3aMblkaHne
[HazBaHue
3a4BUXKMN
A . CpaboTka
C npuBoAoOM]:
CoobLueHne| CooTBETCTBYOLLENO
[HazBaHue
BblK/IlOUaTENS
KOHLEBOro
BblK/IlOvaTeNs]
CYXOW XoA: HeT BOAbI Ha
ABapus
ABapus BCacblBatoLleM naTpybke
MepekntovaTens
Pexxum -
o CooblueHne| pexrmma ycTaHOBNEH
ABTOMaTM4YeECKUMn
B nosioxxeHne «ABTO».
MepekntoyaTesnb pexuma
Pexum - PyyHol CoobLeHne| ycTaHoBEH
B nonoxeHue «PYYHOU».
MepekntoyaTtensb
Pexxwum - Cton CooblueHne| pexrmma ycTaHOBNEH

B nonoxeHune «CTOM».

12. TexHnueckoe obcnyxmBaHme

MpoBepKy paboToCNoCO6HOCTU Y3/10B YCTAHOBKM
NoXapoTyLeHns HeobxoAMMO NPoBOANUTL He MeHee 1 pasa
B MecsaLl,.

Mpeaynpes>xaeHune

Pa6oTbl 1o yxoay N TeXHNYECKOMY
06Ccny’>KMBaHNIO pa3peLlaeTcsl BbIMOJIHATb
JINLWb MOcJie TOro, Kak Hacoc Mimn
3aABMXKKa C 3/1IeKTponpnBoAoM 6yayT
BbIBegeHbl U3 3KcnyaTaunuu, 6yayT
OTKJ/IlI04YEeHbl BCe pacLennTenm
Hanpsi>keHNs1 MUTaHNS OT 3JIEKTPOCETHU
W NpUHSATBI Mepbl A4J151 NPeAoTBPaLyeHUs
HecaHKLMOHUPOBaHHOIo NOBTOPHOIro
BKJIIOYE€HUSI MUTaHMS.

Hacocbl

MOALUMMHMKM 1 YNIOTHEHWE Basa Hacoca He TpebyloT
TeXHUYECKOro 06CyXnBaHus.

Ecnv nnaHupytoTcsa AsMTesNbHbIE MPOCTOM YCTAaHOBKK 6e3
pabouen XnakocTu, HeobxoaMMo, ANS NpeaynpexaeHns
3aK/IMHMBaHMS HACOCHOW YacTu, pa3 B MecsL, NPOBOAUTL
npoBopaYMBaHMe Basa Hacoca BPYyUHYIo.

MoawmMnHuKKM aneKTpoaBurarens

DnekTpoaBuratenu 6e3 npecc-mMacneHkn He TpebyioT
TEXHMYECKOro 06CNyXMUBaHUS.

SnekTpoABUraTenn ¢ Nnpecc-mMacieHKon MoryT
CMa3blBaTbCS TYronsiaBKOM KOHCUCTEHTHOW CMa3Kol
Ha NMTMeBOM ocHoBe. CMOTpUTE yKa3aHus No cMaske
Ha KOXYXe BEHTWUNATOpa 3/eKTpoaBuraTenen.

Ecnu ce3oHHble NPOCTOM Hacoca exerogHo npesBbIwarT
6 MecsLeB, peKOMeHAYeTCH BbIMO/IHATb CMasKy
noawnMnHNMKOB 3neKTpo,qsmraTene|7| nepej sbiBOAOM
HacCocCa M3 aKcnayaTtauunu.

Mpu6op ynpasneHns noxapHbIi

Mpubop ynpaBneHnsa NoxapHbin He TpebyeT crneunanbHOro
TeXHU4YecKoro o6cnyxunBaHusa n yxoaa.

OH J0/MKeH 6bITb CYXMM U COAEPXKATbCS B UNCTOTE.

B npouecce akcnayaTtaumMm HeobxoaAnMO NpOM3BOAUTb
NpPOBEPKY COCTOSIHUS KOHTAKTHbIX COeAMHEHUN W, NpU
HeobxoAMMOCTHN, NOATArMBaTL UX. NepuoaAnYHOCTb
NpOBEPOK yCTaHaBIMBAETCS B 3aBUCMMOCTU

OT NPOM3BOACTBEHHbIX YC/I0BUI, HO He pexxe 1 pa3a

B MecsLl. PekoMeHAyeTCs KOHTPONMPOBaTb HanpshKeHne

Ha BBOAaXx 3/IEKTPOCHabXeHMst 1 CBOEBPEMEHHO NMPUHUMATb
Mepbl MO YCTPaHEHUIO HEMOMAA0K B MUTAOLWEN CeTU.

13. BbiBOA M3 3KCrJlyaTaumm

Mocne 3aBepLlieHMs Npouecca TyLWeHUs noxapa
Heobxo0ANMO nepeBecTU TPEeXNO3ULMOHHbIN
nepeknyatenb SA1 B nonoxeHune «CTOIl». MNMepea
BO3BpaLLEHMEM B PEXUM «aBTOMATUUYECKUN» HYXHO
o06s3aTenbHO y6eamnTbCcs B OTCYTBUM MHUMLINPYOLWMX
3anyck curHanos. Ecnm cuctema paboTtaeT ToNbKO MO
3Ha4YeHuo aaBneHns — Heobxoammo ybeantbcs

B BO3BpaLLUEHNM AAB/IEHUS HA HAaNOPHOW CTOPOHE Bbllle
LaBNeHns nycka, ecsim cuctema paboTaeT B airoputme
Cc noaTBepXAeHneM — noMmumo aasneHns OBA3ATE/IbHO
HeobX0ANMO CHATb BHELWHWI CMrHan Ha 3anyck.

Ons Toro, 4tobbl BbiBECTU yCTaHOBKY Hydro-FS

M3 aKcnayaTaumm, HeobxoaAnMo nepeBecTn ceTeBble
py6buNbHUKKN Ha ABYX BBOAAX NMUTAHWUSA B NONOXEHNE
«OTKOYEHO».
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Mpeaynpe>xaeHue

Bce afnekTpn4yeckune JIMHnm,
pacrosioKeHHble 0 CeTeBOro
BbIKJItOYaTesisl, MOCTOSIHHO HaxoAsITCA noAg
Hanpsi>keHneM. nOBTOMy, 4yT0b6bI
npeaoTBpaTUTb ciay4yaiiHoe uam
HecaHKLMOHUPOBaHHOE BKJ/IIOYEHHNe
obopynoBaHusi, Heob6xoanMMo
3a6/10KkMpoBaTb CETEBON) BbIK/IOYATE/b.

OTAenbHble HACOChl MOXHO BbIBECTM U3 3KCryaTaumm
C MOMOLL b0 OTKJ/IIOYEHMS COOTBETCTBYIOLLEro aBToMaTa
3alWmnTbl 3N1EeKTPOABUraTeNs, yCTaHOBOYHbIX aBTOMaTOB UK
npeaoxpaHuTenen.

14. 3awmTa OT HU3KUX TeMnepaTyp

Ecnu B nepunos AnNnTeNbHOrO NpOCTOS BO3MOXHA
0MacHOCTb MaAeHns TemnepaTypbl OKpyXatollen cpeabl 40
0 °C 1 HMXe, XNAKOCTb U3 YCTAaHOBKMW AO/DKHA CAIMBATbLCS.

YT106bI CANTH U3 Hacoca XUAKOCTb, HE06X0AMMO
OTBEpPHYTb pe3bb0oBYy NPO6KY OTBEPCTUS ANSA BbiNycka
BO3JyXa B BEPXHEWN YaCTu U NPobKYy C/IMBHOro OTBEPCTUSA
B OCHOBaHUU. [1N15 ONOPOXHEHWUSI YCTAHOBKM B CUCTEME
Heo6XoAMMO NpeaycMoTpeTb MeCcTa BbiMyCKa XUAKOCTU.

MNMpeaynpe>xaeHune

Heob6xoamnmo cobnroaatb Mepbl
npeAoCcTOpPOIKHOCTH, YHTO6bI UCKITIOYNTD
nonagaHme paboyei XMAKOCTN HA
3/IeKTpUYeCcKne KOMIMNOHEHTbl YCTaHOBKM.

15. TexHnuyeckune gaHHble

YctaHoBKa no)xapotyuweHus Hydro-FS
MakcumanbHasa nogada [M3/4]: cM. pupMeHHYyo Tabnnuky
MakcumanbHbIM Hanop [M]: cM. dMpPMeHHYO Tabnnuky

TemnepaTypa nepekaymBaemomn xuakoctun [°C]: oT +5 po
+60

TemnepaTypa okpyxatowei cpeabl [°C]: oT +5 go +40
OTHOCKTEeNbHas BIAXXHOCTb BO3ayxa, He 6onee [%]: 80
MoLWHOCTb a1eKTpoaBuraTenen Hacocos [KBT]:

CM. UpMeHHY0 Tabnunuky

YacToTa BpalleHus Bana anekTpoasuraTens [MnH?]:

CM. pmpMeHHYyto Tabnnuky anekTpoaBuraTens

Cuna Toka anekTpoaBuratens Hacoca [A]: cM. PUPMeHHYIO
Tabnunuyky anekTpoaBUraTens

MakcuManbHbIN ypoBeHb LWyMa ycTaHoBku [AB(A)]: 80

MpuMeuaHue: ypoBeHb LWyMa onpeaensieTcs CKOpoCTbto
ABWXEHUSI BOAbI U pacTBOpa NeHoobpa3oBaTens

B Tpy6onpoBoaax. CKOpOCTb ABUXEHUS paboyeli cpeabl
[OJKHa onpeaensTbcs AnameTpoM Tpybonposoaa
rmapaBanyeckon ceTu 1 AOSHKHA COCTaB/ISATb B HAMOPHbIX
1 BcacbiBaoWwmnx TpybonpoBoax B dKCMyaTupytoLen
opraHmsaummn He 6onee 2,6 m/c.

Mpu6op ynpasnenua (MMNY)

HanpshxeHne nutanumsa [B]: 3x380

YacToTa Hanps)eHus nutanus [Mu]: 50

KonunyecTso BBOAOB NMUTaHUS: 2

CteneHb 3awmnThbl: IP54

TemnepaTtypa okpyxatwuen cpeabl [°C]: 0 - 40
OTHOCKTEeNbHas BNaXHOCTb Bo3ayXxa, He 6onee [%]: 93
O6pbiB peructpupyetcs, ecnm conpoTtusrieHne JIC 6onblue
1,5 KOM

lMpeaynpexaeHne

Ecnun MY Haxoawnsicsa 6e3 HanpsHKeHNs
B TedyeHue 1 roga, cyujecrsyer pucK
norepu gaHHbIX, HeobxoanMa
opraHu3ayusi pe3epBHOro nNUTaHus
KOHTpoJ/iepa.
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16. O6Hapy>xeHue u ycTpaHeHue
HeucrnpaBHOCTEN

Mpwn o6Hapy>XeHUn HeMcnpaBHOCTU ycTaHoBKM Hydro-FS
wnu MNMNY cnepyet cBa3aTbcs ¢ npeacTtasutensmm Vandjord.

BO3MO>Hble HEMCMPABHOCTM HAaCOCOB M CNOCO6bI MX
yCTpaHeHusi npuBeaeHbl B MacnopTe, PykoBoAcTBe Mo
MOHTaX)y ¥ 3KCyaTaumMm K COOTBETCTBYIOLMM HAacoCaM
YCTAHOBKM MOXapoTyLUeHus.

K KpUTUyeckMM OoTKasaM MOXET NpUBeCcTu:
® HEKOPPEKTHOE 3/1EKTPUNYECKOE NOAKTIOYEHUE;
e HenpaBW/IbHOE XpaHeHune 060py,U,OBaHVIH;

® MOBpEeXAEHNE NN HEUCNPABHOCTb 3/1eKTPUYECKON/
rmapaBnmMyecKoi/MexaHN4YecKon CUCTEMbI;

® MOBpEeXAeHMEe UM HEUCMPaBHOCTb BaXKHENLNX YacTekn
obopynoBaHus;

e HapylUueHune Npasusl 1 YCAOBMUIA 3KCMyaTaumm,
06CNYXNBaAHUA, MOHTaXa, KOHTPOJIbHbIX OCMOTPOB;

® MpUHYyAUTENIbHOE NpuBeaeHNE B nencTeune KOHTaKTOpOB.

Ana npepoTBpalleHns oWNH0YHbIX AeNCTBUIA, NepcoHan
COOTBETCTBYHOLWEN KBanudukaumm gonxeH 6oiTb
BHMMAaTeNIbHO 03HAKOMJ/IEH C HAaCTOSLMUM PYKOBOACTBOM MO
MOHTaXYy W 3KCnayaTaunu.

Mpy BO3HMKHOBEHMWN aBapuu, 0TKasa UM MHUMAEHTa
Heo6x0AMMO He3aMeaIMTeIbHO OCTaHOBUTL paboTy
obopynoBaHus 1 06paTUTbLCS B CEPBUCHbIN LeHTp Vandjord.

17. YTunnsauuma m3genunsa

OCHOBHbIM KpuUTepueM npenenibHoro COCTosaHuna naaenusa
ABNAETCA:

1. OTKkas 0AHOWM UM HECKOJIbKMX COCTaBHbIX YacTewn,
PEMOHT WU/IN 3aMeHa KOTOpPbIX He NMpeayCMOTPEHbI;

2. YBenvMyeHue 3aTtpaT Ha PEMOHT U TEXHUYecKoe
ob6cnyxuBaHve, NpuBoAsLLEee K SKOHOMUYECKOM
HelLenecoobpasHOCTN 3KCNyaTaumm.

[aHHoe u3aenue, a Takxe y3/bl U AeTanun AOSIKHbI
cobupaTbCsl U YTUAN3UPOBATLCS B COOTBETCTBUM

Cc TpeboBaHUAMN MECTHOMO 3aKOHOAATENLCTBA B 06/1aCTH
3KO0T UK.

18. NsroTtoBuTennb. UMnopTtep. Cpok
Ccny»X6bl. YC/IOBUSA rapaHTUm

000 «Bananopa Mpynn»

Appec: 109544, r. MockBa, yn. WWkonbHag, 4. 39-41.
Ten.: +7 (495) 730-36-55

E-mail: info.moscow@vandjord.com

MpaBwia 1 ycnoBus peanusaunn o6opyaoBaHus
onpeaensitoTCs yCN0BUSIMU AOrOBOPOB.

Cpok cnyx6bl o6opyaoBaHusa coctasnseT 10 net. Mo
MCTEYEHNN HA3HAUYEHHOro Cpoka Ccnyxbbl, SKCnayaTaums
o6opyAoBaHUs MOXET 6bITb MPOAOIXKEHA NOC/E NPUHSATUS
pelweHns 0 BO3MOXHOCTU NPOANEHUS J@HHOI0
nokasaTens. JkcnayaTaums o6opyaoBaHus rno
Ha3HaYeHUo OT/IMYHOMY OT TpeboBaHMn HacTosLWero
OOKYMEHTa He JonycKaeTcs.

PaboTbl no NnpoaneHuio cpoka cnyx6bl obopyaoBaHus
AOKHbI MPOBOANTCS B COOTBETCTBMMU C TpeboBaHuaMM
3aKkoHofaTenbcTBa 6e3 cHuxeHns TpeboBaHui
6e30MacHOCTM ANS XKU3HW U 340POBbSA NI0AEN, OXPaHbI
OoKpyXatoLlieln cpeasbl.

lFapaHTUIAHLIN CpoK Ha obopyaoBaHue Vandjord
npekpawiaeTcs nocsie ucteyeHns 26 mecsues, CeayoLmx
3a MecsueM nNponsBoACcTBa 060pynoBaHUS.

MoapobHble ycnoBmusa rapaHTUMHOro 06Ccny>XXnBaHus
[OCTYnMHbI B pasaene «fapaHTuitHble o6s3aTenbCcTBa» Ha
cante www.vandjord.com

BO3MOXHbI TEXHUYECKNE U3IMEHEHUS.



19. MUHcbopMaLuMA NO YTUIN3ALUMU YNIAKOBKU

O6wasn nHpopMaumua No MapKMpoBKe J1Il60ro TMna ynakoBku, npuMeHsseMoro komnaHueu Vandjord

YnakoBKa He npeaHasHa4dyeHa Ang KOHTaKTa C nuLeBomn I'IpO,U,yKLI,VIeVI

YNaKkoBOYHbIl MaTepuan

HauMmeHoBaHWe ynakoBku/
BCMOMOraTesibHbIX YNaKOBOYHbIX
cpeacTs

BykBeHHOe 0603HaueHne MaTepuana,
M3 KOTOPOro M3roTaB/IMBaETCS
ynakoBKa/BCcrnoMoraTesibHble
yMNakoBOYHbIE CpeAcTBa

Bymara n kapToH
(rodpupoBaHHbIl kKapToH, bymara,
APYron KapToH)

Kopobku/sawmkn, Bknaabiwu,
NpoKaaZAKu, MOANOXKMU, peLleTKu,
¢dukcaTopbl, HabMBOYHbBIN MaTepman

[peBecuHa n apeBecHble MaTepuansl
(hepeBo, npobka)

Awwnkn (powaTble, daHepHble, U3
APEBECHOBOJ/IOKHUCTOM MAUTHI),
NoAAOHbI, 06peLleTKn, CbeMHbIe

60pTUKMK, NNaHKK, bUKcaTopbl

(NONM3TUNEH HU3KOM
NJOTHOCTK)

Yexnbl, MELWKW, NIEHKU, NaKeTbl,
BO34YLHO-NY3bIpbKOBas NJEHKa,
dunkcaTopsl

YNNOTHUTENNIbHbIE U3 NMEHON1AaCTOB

¥ Mpoknaaku ynnoTHUTENbHbIE (13 A
5 (nonnaTnneH BbICOKOM NAeHOYHbIX MaTepuasnos), B TOM yncne
2 NJOTHOCTM) BO3AYLHO-NY3bIpbKOBAs NJEHKA,
= dukcaTopbl, HABMBOYHbIKN MaTepunan HDPE
Mpoknaaku
(nonuctupon) P A

KomMbuHMpoBaHHasi ynakoBka
(bymara v kapToOH/nnacTumk)

YnakoBKa TUMa «CKUH»

C/PAP

MpocuM obpalatb BHUMaHME Ha MapKMPOBKY CaMOW yNakoBKU U/WM BCMOMOraTe bHbIX YNaKoBOYHbIX CPeACTB (Npu ee
HaHeCeHMM 3aBOAOM-U3rOTOBUTENIEM YMNAKOBKIN/BCMOMOraTe bHbIX YNaKOBOUHbIX CPEACTB).

Mpn HeobxoaAnMMOCTH, B Lenax pecypcocbepexeHuns 1 akonormyeckon apdekTnBHOCTH, koMnaHmsa Vandjord moxeT
MCMNo/sIb30BaTb YNAKOBKY WU/WUN BCroOMoOraTesibHble yNakoBOYHble CpeaCcTBa NOBTOPHO.

Mo peleHno N3roToBUTENSA YNaKoBKa, BCOMOraTe ibHble YNakoBOYHblIE CPEACTBA, U MaTepuasbl U3 KOTOPbIX OHU
N3roToBJIEHbl MOTYT 6bITb M3MeHeHbI. [TpOCUM aKTyanbHY MHPOPMaLMIO YTOUYHATbL Y U3rOTOBUTENS FOTOBOM NPOAYKLUMWY,
yKasaHHoro B pasaene 18. Uarotosutesnb. Mimrnoptep. Cpok ciyx6bl. YcnoBus rapaHTuy HacToswero NacnopTa,
PykoBoacTBa No MOHTaxy M akcnayaTauuu. MNMpu 3anpoce Heob6xoAMMO yKasaTb HOMEp NpoAyKTa U CTPaHy-U3roToBuTens

obopynoBaHus.
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UHdopmMmauma o noaTBEPXAEHUN COOTBETCTBUSA

EAL

YCTaHOBKM MOBbIWEHMS AaBrieHMs Toproson Mmapku «VANDIORD», Tun Hydro, mogenu Hydro-FS aeknapupoBaHbl Ha
cooTBeTCTBME TpeboBaHUSAM TeXHUYECKUX pernaMeHToB TaMoxeHHoro cot3a TP TC 010/2011 «O 6e30nacHOCTU MaLlInH
n obopynoBaHus», TP TC 020/2011 «DnekTpoMarHMTHasi COBMECTUMOCTb TEXHUYECKNX CPEeaCTB>.

Oexknapauyusa o coorBercTBuu: EADC N RU I-RU.PA06.B.03865/24, cpok aencTBus aeknapaumm o COOTBETCTBUMU
c 15.07.2024 po 14.07.2029 .

3asBurtenb: O6LEeCTBO C OFrpaHUYEHHON OTBETCTBEHHOCTbLIO «BaHaliopa Mpynn». MecTo HaxoXAeHUsa 1 aapec mecta
ocywecTBneHus gesatenpHocTu: 109544, r. MockBa, MyHuumnnanbHbli OKpPyr TaraHckuin BH.Tep.r., yn. LkonbHas, 4. 39-41,
HoMep TenedoHa: +7 4957303655, aapec anekTpoHHOM noyThl: info.moscow@vandjord.com

[JOKYMEHT, B COOTBETCTBMWN C KOTOPbIM U3roTOBSIeHa npoaykumsa: TY 28.13.1-015-86421656-2024 «YCcTaHOBKU MOBbIWEHUS
AaBneHus n noxapotyweHnsa Tuna «HYDRO» ot 09.06.2024 r.

24



Mpunoxxenue 1

CxeMa 3/1eKTponoAKJ/IIoHEHUS NpUHLUMNManbHasn

(e°9)

w

(e°s)

(e°s) (e°s)
(e%9) (8'v) (T'%) (T'v)
W €W

™ vd €d

A

<

ww T

(e's) (8°v) (T'¥)
2]

& VC-09-¥aW
TToM uean

a

JVAY9Z-58 X

9

iv N

N\ T

m

AN

=
BN=1>

=z
<

19-

(0°9)
(0°9)
(z°s)
(Tv)
d

Td

EC] INT €17 [t 11T 3d INT €T [ah 1T
moooomqomm mooooaqom_m
3d N € 4 T 3d N € 4 1
ALdaw o+
@ @
N N
T S Nz
H
W 9 L4 Zy ot zW W N 9 14 Zy ot
© _ XX V 050~ oA S 9 _ XX V 1050~
\ =z
o vo b bo b b
H NI O ) I LR [P
3 3 3 3 3 3
2 2 2 2 2 2
€1- €1- T ——
[5) © T
- -
[4:] © © T4
\H\‘o . e Y
L o—" lOIL
113 v
T 1T
~808¢ ~808€E
e S 2 Tedr-
[ =
B D D B T e W W
DY P P zewd- DY P P Tewd-
@) g2
(s'91w) 6 —"— vE
(e'710) 1 —"— 52
(sw) 1t —"= vt
v w TvVZe 1vie ™ v
- o)~
\ = (s79°v) 12 (1) \ =
MO Vo b DR R b
I - o4/ R
(@) 29 ~ 19 (€7 29~y 19
s —= €S s = €S
(s'zvw) v1 — = g1 (1) (rzrw) v1 — = €1
@) t—"a1
) v—"a¢ w| | evze ~ e he Tvze
@) s—=as N\ = Tow
TOWI-
o © ©
2 q v

25



(MOHEOHD0) TH 03eH

3d ad
f\ ~E (uiLuuTon) vH 209eH F\ ~E (uaHadoead) TH 0deH ~E
W= We- WT-
W W W
M N n M A n M A n
ST44-(v)JHlgg STH4-(v)IH]gg STH4-(v)JHlgg
3d € [ T ToTZM- 3d € T T coem- 3d € T T ToTM-
€ 4 T QL TIX- 9 S 14 TLX- € 4 T TLX-
s & [ v [wm [ SO IS
R R 17 |8 g RR R
"1 e "1z ad e "1 e "1 ad e "1 e "1 ad
@sn " (@svu—"u @sv "=y (s "1t (s "=y (s T "=t
I S ] S
(el > 0 >
N o N o N o
[e] >
N o
~A egz TV ~A egz TV ~A egz TV ~A egz TV ~A egz TV ~A egz TV
oy~ TP~ zone- ToNT- TNt~ TONT-
oy oy 2] 2] 2] 2]
N\ = N\ = N\ = N\ = N\ = N\ =
N N N
B A wen ° A een ° A e
. DY Wip- . D WiZ- [\ . DY WIT-
s s [ [ I 'Y
(o} @ > (9] @ >
[ = & [
s < 9 v 4 s 3 9 v <
bk <I [<I[<I |+ ek <I [<I [<I |+
€| vy 4 V£ 9-v TE| vb 4 V£ 9-v
- - ——- X" X~ H0v- — """ X" X" ﬁWL 401-
e S|l 7l el s| el
o o © o o © o o ©
P a v b) q v b) q v

26



Z wixustree sadJovou 3 3d
NL uanHaodiog _V\ ~E T emateg T wixualree sadotou f\ ~€ T exusireg
H3L- W WZ- wieHHa0d1og W W9-
H39-
M A M Al
S IXT STHd-(v)JHlgd S IXT STH4-(v)JHl1gg
T ST4-(v)IH188 = €07TM- T ST¥4-(v)JHigg T TOTTM-
voTTM- [4-radid
A1daw op+
0% 6 8 L vARAb o S Q 14 € T QT TLIX-
\ \. \.
= ~ ~N ~ ~N =4 o o [ a
[a] (el w > @ m o >
W [ NI I W ~ o
N N 3d
w1 1 - w1
(5°°0) ZT—m T (450 27T~ TT SN T T (5 T e 7T
~ N N [} o o aQ
o > > o > > a
~ S S N 9 9 ~
~n gz TV ~ gz TV 9| ¥ ) ~A ogz TV ~n egz TV 9 Y 2 (eorn)
oL~ TONL- - / ToN9- TOX9- \D - = /
2% [ s €D TWMIL- v 21 s D TW9-
= = = \=
~ N aQ //_ N Q o Q o a
(9] > 0 w > n > (9] > W
= = = =3 = = = = = [=3
N N
~ ~N ~N =) fal a
[} w > (9] @ >
[ T = [ P =
9 14 s 9 1
<I [ <I [ <I }-1 g <I | <I | <I }-1
4 , 4
vz Y v-5°T v ¥ ¥-5°T
naz- /M -\~ 2 n49- % - - me._ 409-
S € S €
[} [} @ > @ [a} @ p-d
&
h
ha
O
v
hd

27




8T 074

IQ ¥T ¥OvNl3-¥T

33NIBY3T

o]

k:| v - +
m m ? 9 €0a-
3 2-9 = o
s |8
o) o) o o
72d 12d
TP " OXTXY b OXTXy
v OXTXy OMVIT ¥db dld OMVIT ¥db dld
OMV9Z Hdt dld U R [ P R B T-
e R A T L > CEIIEZ
(587-5Y) sngpow
KLoaw oL+
vy ) 9 s v Z0 T 8IX
W €d N Qv %)
D) (9°1) - =
)-9
€-9 0-9| J-9 us 0
Wl Ty " @XTXY
m OMY9Z ¥d¥ dld
z-
Hs[ D-9[ 0-d] ) €-9] €

Ul T OXTXY.
m OMY9Z ¥dt dLd
1-

W
1d

gd- /O &
ad

\J
™ Td
) (o)

(1) (9°1)
W d

A

W
ad

8°uod

v uo)

E:-

7S

¢ NV1

T N1

JdA ¥Z ¥3Mod

¥23uTaM
X8LOTLWY

(e°9°v) (079°¥)
(e°s°w) (0°s°w)

Taa-

caa-

28



Part 1 of 5

S1

11

10

IN

(1.6)
P1

»
>

(1.6) P4 P

(1.7)Mm

W
Q 3
z 5 6TXY
< o
i <
a 3
g B LIXT
& a
s
a 3
= < 9TXT
- o
s
W
: 3
5 5 STXY
< ~
i <
<
1d
: 3
5 3 TIXT
- ~
s
b =
S < TTX
< 5
' g
3 o]
= 3 oTX
x -
' <

MT8072iP

-DD1
(n.4.1)
24 B

adagad

adaead

mILUUTOU BJ0deH

eloged

adagad

TH B0JEH BLOgRd

TH BD0JEH eloged

WY LUUTOL BD0EH
sndese ay

adagad

ZH edodeH Budese aH

TH ed0deH sudese oy

BuHaXBdURH InhUreH
oga uiaHadagad

BUHIXBAUBH SUhulrey
Yogg WOHEOHDQ

Part 2 of 5

11

10

IN IT

N

»
>

(1.6) P4 -

(1.7)m1

W
b1
[ vd” LTX
S
¥ s
s b
vd = B 97X
o ]
= g
W
<
Lo
v o
()
o~
TS
=P
vd S @
< -
~ <
T
vd S B
< <
~ s
s =
Eig-
d S a
b b
LT =
vd S a
< <
‘° s
LT
vd s =
< -
© =
b1 e} -
vd S @ STX9
e g
s
R R
vd g 3 x9 g 3 X9
3 s N 4
i E ) Bl
g s
3 o T o
vd S 2 xv g @ oy
< a S o
b s ¥ g
LI LI
vd o z XU 9 3 xe
< o > o
& s a g
b1 b b1 b
vd & ] XU g a eI
< o S M
i s i s

MT8072iP

-DD1
(n.4.1)

adagad

adaead

gdacad

.dexoy, eduoHy

wuxad MoHhAd

wuxad
UMNIBhMLEWOLEY

sudege exxusreg

elndyio esxustreg

wiinufou es>0deH

nuan qurodiHoy

gdacad

ZH BD0DBH MudN quodiHOY

TH B202BH UUBN ArodLHOY

29



@ Trn 17—~z

Loz
(0'pTw) T — - 7y (0reT'1) T~ 7T
(@vrw) € —"—ve Lot
(ern w—"~wn w—"—1 w—"—1u
(7 T —"= vt (erer) Tt —"= 41 "1
@ 1w —"— vz v 1w —"— vz vz —"=1z
(ozrw) 1T "=yt (v "=t @ w—" 1
> 1d (9°T)
v (L°T)
] 9 = = ] 9 = = = =
» A IS w| = = = IS w| = IS w| =
- _HW_ 8- _HW_ 9~ _HW_
v w v 1 v w
A= wi- M-
v v v
N\ N N\ N N\ \
< < < < < )
N N N} N ) <
w S w N - N
®
5 S & b b & S S b & & )
s ') L 9 S v 23] @ € [4 T 2]
(Tyv)
dTZ/081W
S 40 ¥ ded HH .-DO 1aa-
o o = w o | o [a] B @™ woO
[0} [0} U O o (o)) = T A L o
'Y w E 4 X E l oS B A
1] 1] s O Q QO I I 3 ™ T
o © I 3 © hil Q QL C =<
@© @ I S = X s X 4
o m QU I - AT
S 2 ® " T o <
o = Y] w =
] o I
w = = T
[ he] = B
= 9] [a)
[\ I o
= a
m
"1 e "1
(2r6'w) 1L —"— b1 (s76'w) T —"— b1
w—"—1 e 1w —"— 1z v —"—1 v —"—1
(760 1T —"= vt (et ="t (876w) 11 —"— 1 (9%60) T —"= 41
14 (9°1)
P vil (£°T)
] ] = = = ] ] = = =
Ay s IS IS w| & = = IS IS w| &
T _W_ N1~ _W_
o oy v o v v
iv- iz~ - ele-
12 w v w
\ AN AN \ AN AN
i N = i N =
< < =< < < =<
> s I~ = s I
~N w » w - ®
) ) 1) ) ) ) ) ) ) ) ) )
s ') L 9 S 14 23] 28] € 4 T 2]
(T'v°v)
dTTL081W
S 0 € ded I |_|DO Taa-
—~ > o I > I > —~ 3 o r 3 x
aJ w ] L W@ L W = 0] L < L <
o L w n L n o o n w 0 n n o0
b T 1] o T o T h R 1] o R o R
J = el N = n = =1 el 0 n
X 1 @ QL X L 0 = I @ Q Q
5 =Y
A I I T A 0 I pu
= L N = = O N L
< n <~ N
o [\V)
I3
) T
>
pu
Ny

30



T dogLeEe W980MOUT UOHRAL __

DJ.I‘IdMEEL

oLady.Lo

O GND

quagodA - Hxda8/ * HXUH
siowsudu yiaHxeHad]

L_g—_l

L

GND

(L,S—_I

O GND

L_7—_I

GND

(L,G—_I

Z BuHamALodexou

O GND

4 GND

54—_1!5—_1

O GND

53—_1

GND

(L,Z—_I

O GND

gl—_l

FLC 18

-DD3

31



32

9 doales

G dosLes

gls—_l

omdxegL

oLkdiLo

ouquegL

ovdyLo

omdxegL

oLkdiLo

omdegL

ovadLo

omdxegL

oLkdiLo

a
=
o}
-0
o L
= ~
<} =
-0
a —L
= 0
o} =
o —L
= n
<} —
0
o —L
= <
o} =
o —L
= m
<} —
0
o —L
= o~
o} —
1}
=Y —L
= —
G —
0
2]
—
a (&}
= Q -
o} = o
1}
o
a
a
0




(zr9rv) 1t
(14
T

w1
(stevw) oo —"— &L
(8) 99 —"— ¢

) vs —"= s

(8'v10) 51 —"— €1
wrn t a1

(wiLnutou)

vH
t Jo0deH o
Wit

LiLnpirou e>02eH
AL,

013 /%2Au
exuony ¥

Wit gy \--3

LWILUUTOU BJ0dBH
uoL),
asy

R

8

A4

EXi’d

ST

Al

v

€1

414

(zr9rv) 11
eNe-
T

(z) 1
e
v

(s7) v8 —"— 58
(Y u—~gu
(1) 29~ 19
(e'er) 5 —"— €5
(wsv st —"~ e
v a1
wvrw) v —a¢
vz o a5

(uaHadaead)
TH

Wiz~

v

.edopeH -adaead

PR

oL AU
(9) v8 eony
WXZ asz-

edodeH ‘gdasad
uoLd,
as¢-

LT

(e%)
-

¥z S0d0eH o

971

\--3

€71¢

z

F--3

T

[AK4

1€

vE

(1r9'v) 11
elT-
vT

(v) ve —"—c8
W) ot~
(99 29~ 19
(@eru) v5s —"— €5
(9'50) y1 —"— €1
@z a1
(rvrw) v —"a¢
@z o —as

(1oH8OHD0)
TH

¥t JodeH

WAT-

ER%

ST

J02BH "HDO

MAU,,
w01 /M9AU
(v") v8] edUoH T

WIT ast-

()5

LBD0DBH "HD0
uoLd, ¢

8st- f---3

1

LT
T

(e°) 12
T -
vT

(wi1mnuou)

H
BJ0DEH

e 1w —"— v
)t —" vt

gudeay v

Div-

v

(979°v)
1204

T

@) T~ Wortrow)

ve —" = Worerw) 1€
erw w—"—1 () v
@t 1T —"—p1 (o) T

(MOHEOHDO0)
TH

eJ0deH wixad
sudeay v clay
IT- el

1

T

(T
— "~ Lo w5 —"— Tho'er ') v — — vy
— s =" () =T (9) e — =¥
— ey T —— o) T "=z () w1z
Tt (80 =" wle ) T —" = pr () 11— vt

wixad wuxad
c18y V| WOHhAd 2V

T e ol

w 1

[}
7

T (i

v

(s 9°v) 1T
Elo4 AT~ 401

1€ vT €

18y

=z

WORGIY
wunueou €
oy >
“iiadau

\\\\\\\\\\\ - AT Tvs-

Ov

33



,oladeg,, ,oLadyig, Loladyeg, Loladio,
LeLHodowda ]
AUDLEROILNIGE WIGHLHIWOR QUILBROILAIGE WIGHLHIWO qUILEROILIGE YOEITHOY qUILEROILIGE NOEITHOY
o - -4 | N -
T exxugireg
W9-
X6T
ST44-(v)JHigex
8T T B ST T €1 (43 T (3 3 8 2 g S v € T T T0TEM-
ALdaw op+
8T, LT 9IW kYol o [3'e] (4] o (2] 60 80 LO 90 So v o €0 co TOT elX-
N\ N\ N\ N\ AN N\ N\ N\, N\ AN N\ AN AN N\
I Io = o = = o) = = o) o) o = o) o o)
— — = = = = = = = =
= (= =3 =3 = © ) vl s W
= = 1S)
2
(67)% ()
TWI9 k W9 k
1 9
(8%)
S~ \
oo o
=
{ = 9N9- { S/.
o ) .
= €9~
= 44 (0) 29~y 10 44 ¢
N vs —"—¢s N\
"1 @) < 1 2
v STV —Tm v ve—"—1¢ @en 21 wen t—"o1
sere) 12— = 12 (e'sT0) 12— 52 @en) v—"o¢ (e
9~ (s 11 —"= 11 EN9- ey tw—" v N;_v_w. @ew) 925 . TWi9- (e o a5
w w 49 49
& o o o
— — —
L L L
(179°v) v T
w ° 49 \
o 3
= = T
S S
|4 <
3 3 WORO! >
(T e w) vy v L L nunueoy €
e —"12 “o%mp >
409 9= (8) T~y 11 v v <wadon
& 2 A i =N zvs-
€ €
> o > > > o) I I
I I I —
. = > ZW
el ] ]
3 3
z £
£ H
3 3
(e 6°v) v| = (zev) te| *
x| e
44 143
fea} feal
— —
i i
<

<

34



.oladyeg,

,oLadyig,

Loladyeg,

Loladio,
qUILEROILIGE NOEITHOY

LeLHodowda ]
AUDLEROILNIGE WIGHLHIWOR QUILBROILAIGE WIGHLHIWO qUILEROILIGE YOEITHOY
o . -2 | - .
1 edxuareg
WL-
X6T
ST44-(v)JHigex
8T T 9T ST vT €1 T T ot 3 8 2 g S v € T T T0ZEM-
ALdaw op+
8T, LT 9IW kYol o [3'e] (4] o (2] 60 80 LO 90 So v o €0 co TOoT elX-
N\ AN N\ N\ N\ N\ N\ N\ N\ N\ N\ AN \ N\
N N = N = = N = = N N N = N N N
— — = = = = = = = =
= (= = =3 = © ) vl s W
[ [ 1)
2
(67)% ()
TWIL k WAL k
1 9
(8%)
~ N )W o N
LI 43 = o sT0) e —"— ve =
IL- S ) 1w —"= 5 IN]
N = Ny Gk oIL- nu—"Tun @)W
2 L= K W oL~ K
= 44 (0) 29~y 10 44 ¢
AN vs —"—¢s \
" 10 @) w7 = " =
y W T —" e o ve—"— ¢ e "B . W t—B
g10) 12—~ 12 (9°5T0) T2 — 12 e v—"o¢ (o€
IL- s 11 —"= 11 ML (6 ev ) Tt —"= b1 TWAL- wew) 925 TWAL- (e 9 a5
™ ™v L ™ Ty, ™v
]
=
w N N N
~ ~ ~
L L L
(o) v T
w ° 49 \
o 3
= = 14
S S
|4 <
3 3 WORO! >
(s €°v) vy v L L nunueoy €
e —"12 “o%mp >
402 DIL- (8) T~y 11 v v <wadon
e £ I B S =N~ evs-
€ €
> N > > > N N N
~ ~ ~ ~
. = > ZW
el ] ]
3 3
z £
£ H
3 3
(r6'w) 12| = (Tew) | *
[axa] e
ve 44
[~ [~
~ ~
i i
<

<

35



. EHIhOIILO
exuniewoLsy,
WUXad

ELW134
“1uax

67TH

=z

NO———————® (e7e1"v €HL-)
2z 24

R O——————® (e°cT'v 2WL-)

R O—————————B(0"€T'v TX:TTHL-)

2 O———————® (e"eT'v £1Ho-)

% O——————P (e°c1"v TWH9-)
8T 8T

S O—f———————B(0"€T"v TX:TTH9-)

S O——————® (e"eT'v TWhv-)

2 O————4———P(0°cT"V TXTIHY-)
o1 st

N O———————® (o°c1'v 2THe-)

vT
O (e e1'v 1TWHZ-)

€1 €1

N O———4————® (0°€1°v ZWHI-)
4 (13

B O (0 e1'v DCTMHI-)
TT it

S OB (o cT'v TX:VH-)

N N - = =
[ ® ~N a ®
\ = N\ = N\ = N\ = N\ = N\ = \ = \ = \ =
€1
g g 3 g g 3 g g g g g g 3
H H = H H = = H X = H < =
3 3 S 3 3 s S 3 s S 3 3 S
2|2 |2 |2 |2 |82 |88 |8 |8 |8 |8 |5
BUHaxXBdueH BUHaxBdueH ~ ~ N e B e e e = = = e =
S|R|s|o | |8 |a|a|R|ES|[R|[R]|S
euvee eloged eloged anhurey anhurey
LJMIDBhMLIEWOLEY,, 91D0HaedUdNaH OJOHHMmMEeW Toas Toas Toas Toss - @ @ @ © - - @ @
Whxad BemgQ  eMHaWUOLeE dvxou yiaHadagad MOHZOHIQ niaHadagad MOHZOHIQ |l x|z lzlx|x|%|2|2|¢2|%|5%5
ELN:134 ELN:134 2eA BET 2eA BET 2B/ BET 2B BET 2B\ BET 2B\ BET = = = = = = = = = £ £ 7
‘wee X “iuak X “iuak X “Hoedy ‘wae X crae X ‘wee TX, ‘wee X © o ~ o w » w ~ -
8TH mw LTH 9TH mw STH mw ¥H €TH TH TH T T s s T e T T e
™ ™ 2 ™ ™ ™ X ofololofo|lo|lofoflo|lof|O|EZ
o 00 a v » w N L N N
EN Y
SN
EN Y
o\ ® ~ o) v IS w ] = uwet
1391
sendah
o €ag
(1°6°w) T i44 (z9'v) 1T (97 9°v) 1T (s 9°v) 1T (v 1°v) v (T°1°v) vT (r1°v) 12 (T'1T°v) 12 esiwomt 7 14
et [ - - - zow ToW - oM~ 185 \--\--3
114 T vT vT €T €T ve 4 € €
> > > > > > > > > >

IA-

36



=z

\ = N\ = N\ = \ = N\ = \ = N\ = \ = N\ = N\ = N\ = N\ = \ =
eloged sudeay eloged sudeay eloged sudeay
.oLadyeg, Lolkdy1io, .sudesy,, ,oladyeg, Lolldyio,, .sudesy,, (wiLnutou) (wiLnuou) (wanadagad) (wanadaead) (v1oH80oHD0) (uoH8oHD0) wOVHBWMHY,
4 [4 4 T T T WH vH TH TH TH TH e ot
exxuares exxusgires exxuares exxuares exxuares exxnares J0oeH J0deH J0oeH J02eH J00eH 502eH “whae
2en o€z en ez den o€z en ez 2en o€T 2en o€z en e€z 2en o€z en ez den o€z 2en ez sep ez w WM X
‘u3E “Hoedy “lwax X uaE “Hoedy “awax TX “Hoedy cauax TX “Hoedy “lugk X “Hoedy “lugk X “Hoedy
€THL mwv TIHL mwv TTHL mwv €1H9 mwv TTH9 mwv TTH9 mwv TIHY mwv THY mwv TIHZ mwv TIHZ mwv TIHT mwv TTHT VH
1 = ™ T 1
24

- 7z (€°2T°V TT:TIA-)

- T2 (27T TTITIA-)

- 07 (2°2T°V OT:THA-)

~@- 61 (2°2T°V 6T:TIA-)

~@- 8T (2°2T°V 8T:THA-)

- LT (2°TT°V LTTIA-)

~@- 91 (T°2T°V 9T:TIA-)

<@ ST (T°2T°V STETA-)

< T (T°2T°V PTITIA-)

- €T (T°2T°0 €T:TIA-)

- 7T (T°TT°V TTITIA-)
- 1T (0°TT°V TT:ITIA-)

I 0T (0°TT"V OT:TIA-)

N = s o & N & & IS & i~ = &
(pr1rew) 1T (Trtrw) 12 (s 1T°v) T2 (vrotv) 1T (tro1°v) T2 (sret°v) 12 (L 67v) v (e76°1) T2 (976°1) vs (979°v) 12 (v°6°1) vs (z6'v) 12 (zr9'w) 11
elL- DIL- IL- N9~ wI9- A9~ Wiv- Div- Wiz iz- WIT IT- 8-
o1 vz vz T vz vz €© vz € vz €5 vz o1
> > > > > > > > > > > > >

37



(96w) ¥ (rew) ¥
Wiz WIT
€ €
B B B B
m m m m
ERN ERN 32N SN
ER) ERul ElN ElS
~ © ~ ©
(L6°v) v1 (g76°v) 1T (979'v) 1T (z6'v) 1T
WY iv- AT~ IAT-
€T T v v
I IS IS N ~ ~ = =
m m m m m m m m
W N N ~ N N N i
o o 0o ~N > w o o
[2}ce 68 8¢ LB 9TIX- 92 Ll e €3 9TIX- (4 12 ke 6® 9TIX-
L exexe sLrexexe 5.7 exexe
STy~ (v) JHOU STy (V) JHOUM STY4- (V) JHOU
v € < T 909TM- v € c T SO9TM- v € C T 709TM-
I onO Wd O [ 'Ye) W0 | I onO W30 [ A "Ye) Wd O | I on O WO [ Y6 Wd O |
| I | | I | | I |
! eloged b gudeay ! ! eloged b sudeay ! ! eloged b gudeay !
by s ,
wilnuurou) pH 202e] wiLlnurou) yH 202e] Aﬁ_a:mn_mmmn_v TH uouerAﬁ_n:mn_wmwn_v TH uouer WOHEOHD0) TH 202§ A,so:mo:uov TH uoumL
BunesndanLlauouy
(1°6°v) TT (1°6°v) 12 (rr1v) 1€ (T'1T°v) 1 (z'9°v) 12 (9°9v) 12 (5°9°v) 1€ (z9'v) 1T (5°9°1)T¥
[Aka b e - 0%~ - - DI- M- DI-
T ve 143 vE vT ve e 143 w
m m m m m m m m m m m m m m m m m m
= B = [ N = = = = [t} o ~ o w EN w ~ =
0o ~ o w » w N = ®
8T LT 9T, S 4 € 9TIX- [qre T [2)e 6 8 L O 9TIX- 9 S 14 € [4 T0O 9TIX-
SL*@XTXE SL"OXTXE SL"@XTXE
S84 (v) JHOUN ST44-(v) JHoUY ST (v) JHOUN
9 S v € [3 T £09TM- B S 1 € T T Z09TM- 9 S v € [3 T TO9TIM-
o) wo oo woo Lo WO | o) wo oo woO oo w0 ! (o) woO oo wo oo WO |
| I I | | [ I | | [ I |
, WMOHKAd,, . MWIdahuLeWoLE. " Lumaxuduen wsrs:mx, bunaxuduen ws_..s:mx, " aioomseduswen | ! ewee osonnmmen ! , dexo "1 S00en viaHxeHadr 'sdexou udu sgmonsv_o_.Lo
! WMXad . WhXad - oga uiHadagad ! I Yogs MOHEOHDQ - Bemgo . BUHavuoLeg ! ! L - QLUROILIG Il BUT 1MEL1HO) I
I - - - - I - - - - O J o - - - - = e O J o - - - - - = e O J
BunesudanLlauouy

38



(r1r )T (Tr1r°w) 1€ (sr1T°w) T (vror°u)TT (tretv) 1e (sretv) 1
elL- DIL- AL €9~ D9~ A9~
vz vE vE vz vE vE
~ ~ ~ ~ ~ ~ o o o o o o
m m m m m m m m m m m m
& i N w w w W w W W w W
N - ® o o ~ o w B w N =
[4e Tix o 6€ 8% LE 9€ SE vE jce [4e T&® 9TIX-
SLoxTXE SL7exTXE
ST4d- (v) JHOUN S84 (v) JHOUN
g S 2 € 3 T 809TM- 9 S v € [3 T L09TM-
I onO WO 'Y WO [N WodO | I onO WO [ YY) WO 'Y WO |
| [ [ | | I [ |
” eLadyeg ” ” eLadyLo ” ” sudesy ” ” eladyeg ” ” eLady.Lo ” ” sudesy ”
T edxusieg T edxusteg 7 exxusteg T exxugireg 1 exxusireg T exxusreg
o - - - - - = O e J I - - - - I e J
suneendanhtauony |

ALdaw o+

39



40

Cxema MNOAKNKWYEHUA KNeMM_NpoAonxeHne

Cxema nogknw4yeHuA Knemm

LT

| e sz-exaxt
ST (v) HOUX
ETSH-

[ L

LT

Ul SLOXTXT
ST¥4- (v) JHOUN

[ L

LT

|z sz-exaxt
ST (v) 24003
TISH-

[ L

LT

|z szexaxt
ST¥4- (v) JHOUN
oTSM-

[ 1

m
p
0
S
o~
I
0
S
B
=
o
S
©
=
0
S

LT

|z ozexaxs
ST¥4- (v) JHOUN
605M-

[ L

-Use9

il

LT

|z ozexaxs
STY4- (V) JHOUN
805M-

[ L

-Use8

LT

|z ozgxaxr
ST¥4- (v) JHOUN
LoSM-

[ L

-Use7

LT

|z czoxaxs
ST44- (v) JHOUN
905M-

[ L

-Use6

LT

[z sz-oxaxt
S84 (v) KU
M-

[ L

-Use5

LT

|z ozexaxs
ST¥4- (v) JHOUN
£05M-

[ L

-Use3

LT

|z czoxaxs
ST¥4- (v) JHOUN
zesM-

[ L

-Use2

LT

)
5 dogles uREONIUT UOHRAJ -
—
B}
= =)
=
G}
-0
p doSLRE MMEONIMY MOHKAJ ~
—
B}
= a
=
O
-0
5 doales uREONIUT UOHRAJ o
=
B}
= a
=
O
-0
p doSLRE MNEONIMY MOHKAJ ®
=
B}
= a
=
O
T dosLleE W9E0ONIUT WOHKAJ g
=0}
= a
=
O
anag0dA *Hxdag/*HXMH owsudu wiaHxerady *O)c
=0}
= a
2
O
wiaHadaead Kros Wosroy f
=0}
= [=}
=
G}
MOHEOHD0 Hifos Tosioy g
=0}
= [=}
=
S
WiLWUTOU ©3038H Ifd ﬁ
-0
= a
=
G}
adaea, !
d <
B}
= =)
=
G}
7 suHamALodexou o
80202BH BXIAU T1d L)
=0}
= a
2
O
T suHamALodexou -0
80202H BIAU Td ~
=0}
= [=}
=
G}
Ldexoll, UeHiud uuHmaHg 2
=0}
= [=}
=
S
MUNIHAD LoMa]
©
I
|
O
m 3
) =
o 9]
X >
=
cC o _
TS z
s [T 5
I~ S o H
= Iz s 9]
o v s X s
s Fal=+ B <
o © o 3
¥ I O = a
m O o o
[ o = =
= O o @ (=}
= oc [= =

|z ozoaxs
ST44- (v) JHOUN

[ L

-Use1




91sNn- STSN- yrsn-

T T T

S S 2

5: 3. e
PR PR PR
08 58 08

1 J S

Q8T [QANS QLT [ANS Q9T [@AND) QST [QANDS| QYT (AN 1qwwau dawoH

wihiawaday)

eg.1o10dLdA auHaHUIT0do|
ML -8MHBKBHEOQQD

adaead
adagad
7 20%BH Tud
T 20%eH Yud

€aa

9 doaLee MNBONOUY UOHRAJ
UNMIHAG LDM9]

a1

WITOUoN BW)Y

SNHIXLOTOdU WWBLNI BUHIKOIINTOL BWSXD ™ | _>=>—w :V_ ms —l_w—Jo._ :V_ _QO_L mzwxu




ISWJ'(V)JNJHH

z6TM-

I ST¥4-(v)IHige

ToTM-

99 | 95 | o¥ Q€ | oT | QT 1qwwau dawoH
wihiawaday)
eg.1o10dLdA auHaHUIT0do|
JUU-3MHBKBHEOQQD
I " 5 " " 5 =
] 2|2
T T =
N =
- -~ | &
B 8|z
] 5 | E
k] 2| s [4v ¢
z 2| =
B <

WITOUoN BW)Y

BMHIXUOTOdU WWBL BUHIRGILNTOL BWIXD |

WWDL BUHIKOLITOU BWaX)

42



Iswar(v)mm

TOTZM-

QT

1aWwaLy dawoH

wihiawadal]

ea1oy0dLdA auHaHMITR0TO|
JL-3MHIKEHEOQD

(miLnutou) pH d0deH

UNTIHAG LOM3 ]

T ¢lX

MXTOUON BW)

AMHIXIOTOdL WWILD BUHIKOILNITOU BWaX)™ |

WWIL BUHIROLITOU EWaX)

43



44

CxemMa MOAK/IYEHUA KAeMM_MNpoAosiXeHue

Cxema nogknw4yeHuUA Knemm

Mo mecTy-7ER

Mo mecty-7M

Mo mecTy-6EH

0 | o
) s | [
ww St TXZ
>en 07z sadiovos wwHeodiog o [ERREI [
7 exuareg o YOTIM-
= o |
- __] [__
- o |F ! —
~ [ srus-cyomsse
woandu wmidanudLiave o |z eocem- o
T exxnares ©
: o I o
o 7] | []
w5 Txg
>en o7z sediovos wmeodiog o | NG -
1 edxuavreg < z0TZM-
- -0 - |
- __] [__
: o I I o
o S144- (V) K188
TOTZM- .
Yoaudu wudanndivaue o k
1 edxusreg -
UNTIHAG LOM3 ]
©
o
=
~ =
: g
o~
2 4 E
< =
cC o _
TS ]
= v T =
< S g H
=4 Iz s 3]
) v = I~ 5
= T g T X
] T o 3
M I o = o
m o QJ o
= o a =
= v o ) <]
= [SJ =4 = =y

o mecTy-6M




60TEN- XKUY
CEW9-ALD3W OLI+

8OTEN-TRXIKNST LOTEN-TRIKNET
cEng-ALoon ou+| |eEw9-ALoon ou+

90TEN-TexNXUaT
EEW9-ALDOW OLI+

SeTEN-Texxuar
BEWO-ALDOW OLIH

pOTEN-TeNKUaT
2EW-ALDOW OLI+

£0TEN-TRXNXMST
2EW-ALDOW OLI+

ZOTEN-TRNKUAT
EEWG-ALDOW OLI+

TOTEN- TRXNXMET
2EWG-ALDOW OLI+

ma_ :_ o«_ ma_ 1_ ma_ N«_ :_ m«_ m_ o_ q_ _ N_ «_
23,
£1E
228
ol o] ol a ol al uf ol i J J J
Q8T|QLT Q9T | QST QVT|QET QTT|QTT QOT| 06 Q8 | QL Q9 | @S QY | o€ QT | QT 9WWaLy dawoH
wihiawadal]
ea1oy0dLdA auHaHMITR0TO|
MU/L-dNHIRBHEOQO
e w | Tw | Tw ol Tw | Tw o |Tw o |Tw Tw |z w
39 Iy Ty Ty I8 Iy Ty Iy T o
B ob wh oB wh on wB oB wh | o
R °8 b} °8 b °% b °% e 2
32 g g g g g g g g
A % =z X 2 X 2z % 2 X A %X A %X A %X A %X (2}
5z 3z 3z 3z 3z 5z 53 5z 52| A
23 23 23 E E ) 238 238 238
3 3 3 3 3 H £ £ £ .
3 n 2h 2w S S T T - T T | 8
= 3 3 3 3 @ @ @ ]
3 E. E El El g g g g I
H i H H 2 2 S 2 =
3 3 3 3 Z .
o o o @ g 2 2 2 = T elX
g g g g z z z H s
= = H H g g g g
g g 3 3 H ] 2 3
3 3 3 3 2 2 2 2
2 2 2 2 s s s 5
E E E H H 5 5 3
3 3 5 5 2 2 I 2
3 3 2 2 g g g g
g g g g 7 v v v
v v 7 7 i
- - = : =)
I I S S o b 3 S
p Fy 9 9 H H A 2
= = A A ke 2 ke ke
2 2 ke 2 g g g g
2 2 2 2 E] E] E] E]
3 3 3 3 < & & <
£ £ ] ] : : : : wIToroN BWY

AMHIXIOTOdL WWIL BUHIKOILNITOU BWaX)™

WWIL BUHIROLITOU EWaX)

45



607€N-TexKNar
EW/-KLDOW OLI+

80TEN-TRXXUST LOTEN-TeXXuar
e -KLoaw out| [€Enz-KLoam ou+

907€N- TeNKUAT
BEW/-KLDOW OLI+

SBTEN-TeXNXMET
BEW/-ALD3W OLI+

$OZEN - TeNKUAY
SEW/-ALD3W OLI+

£67€N- TeXXMEY
BEW/-ALD3W OLI+

ZOZEN-TexXKu8Tr
SEn/ - K1ooW oL

TOZEN- TeNKNET
CEW/-ALD3W OLI+

ma_ Z_ m«._ m«_ <ﬂ_ m«_ Nn_ :_ mn_ m_ m_ m_ q_ N_ _"_
=3,
238
228
ul ul o] o] o a] ol o J o J J
Q8T | QLT QOT| QST QYT |QET QCT|QTT QOT| 96 Q8 | QL Q9 | QS oY | Q€ QT | QT 19WWaLl dawoH
wihiawaday)
eg.1o10dLdA auHaHUIT0do|
NILI-9MHIhBHEOQD
A w o |Tw o |Tzw |z w Tw | Tw | Tw Tw | Tw
38 Iy I8 I8 I8 s Iy Iy T o
S B ob wh o wB on wh oB wE | o
] °% b °% b °% b} °8 YR
82 g g g g g g 2 g
A X - 2 X 2 % - L L A X A X s}
sz gz gz gz gz 3z 3z 5z x| 4
28 E E 238 238 EH E E E
5 3 3 3 3 £ £ £ £ .
3~ 2~ 2 RN e Y RS RS I s
= 3 3 3 3 @ @ @ @
3 E E 2 E 8 8 8 g I
£ £ £ £ S & < < E
3 3 3 3 Z .
o o @ o 2 2 2 2 = ¢ elX
g g g g z z z 5 s
z z z z g g g g
g g g g H 3 3 3
] ] ] H 2 2 2 2
2 2 2 2 S S S S
5 s s S ] E| | 2
5 3 3 3 2 2 2 2
2 2 2 3 g g g g
g g g g 7 v v v
v v v v . .
= = = = w o
I I IS S b 3
o o S g = A
H H 2 A ke 3
2 2 ke ke g 2
g g g g 5 3
3 3 3 3 < = = <.
= = g g : : : : WITOUoM BW)

BMHIKIOTOdU WWBLI BUHIKALITOU BWIX)

WWDL BUHIKOLITOU BWaX)

46



?

22d-A129m o+

Tod-AL29W ou+

?

L

]

L

]

23 23
s s
By By
i i,
| |
i i
N I N
P8 | QL[| Q9| QS| QY [ QE | QT | QT 1aWwaLy dawoH
wihiawadal]
ea1oy0dLdA auHaHMITR0TO|
AUU-39UHBLEHEOQQ
' I " " I " =
3 3
2 g
g z
2 &
2 2
5 =
] a
7 /
ka &
3

~eesm ndLhve oHanowsIded

9H OJ3hMH

UNTIHAG LOM3 ]

81X

MXTOUON BW)

AMHIXIOTOdL WWILD BUHIKOILNITOU BWaX)™ |

WWIL BUHIROLITOU EWaX)

47



48

CxemMa MOAK/IYEHUA KAeMM_MNpoAosiXeHue

Cxema nogknw4yeHuA Knemm

oLndiL0 7 exxvslres

com

sudesy 7 exxvusieg

oindyeg T exxvateg

|z sz gxexe
5743~ () JHOUX
8091/

No

con

com

oLadIL0 T exxuaTes

sudeay T exxustres

eloged
(wiLnuou) pH d0deH

| e sz-exaxe
ST (v) HOUN
L0911

con

com

o

com

sudeay
(MiLUuYOL) YH 203eH

eLoged
(uaHadacad) zH dodeH

|z oz-exaxe
ST¥4- (v) JHOUN
909TM-

com

sudeay
(wanadosad) zH 202eH

eloged
(MOHEOHD0) TH 02eH

|z ozexaxe
ST¥4- (v) JHOUN
S9TM-

o

con

sudeay
(MOHEOHD0) TH J0deH

WMOHRAd,,
WHxad

Ul SLOXTXT
ST44-(w) U
M-

o

com

con

LMWIDahULRWOLEE,,
WiXad

BuHAXBdUBH dnhuueH
Yoss waHadacad

suHaxsdueH auhuLeH
Yoga UoHEOHO0

|z oz-gxzxe
ST¥4- (v) JHOUN
£09TM-

com

com

con

NO

qLd0HgedudUaH
emngo

eUBE OJOHHUMEW

76| 85 | 9b (108118128 (138|148 (158 (16 (178|185 [198 208|218 (228 (238|240 (258 (268|270 (285 (294 (300 (314(326(334(340(350(364(374(384(394

|z oz exzxe
ST44- (v) JHOUN
209TM-

com

auHaVLOLRE
- -0
o
-0
dexol) n
- -0
<
202BH piaHXeHad -0
ALMhoIg ™
- -0
o~
adexou ndu wigoduxoug o
BUT LYeLHOY -
UNTIHAG LOM3 ]
©
o
=
<
o) >
— g
= F
19
> x>
=
cC o _
TS ]
= v T =
¥ ] H
= Iz s 9]
o v = ¥ g
= T g T X
S T o 3
M I o = o
m o QJ o
= o = = H
= v o o S
= [SJ =4 = =y

Ul G/ QXZXE
STH4- (w) 4L
TO9TM-

com

con




|z s¢-gxexe

ST¥- () JHOUY

809TM-

QTV|QTV|Q0ey 1aWwaLy dawoH
wihiawadal]
ea1oy0dLdA auHaHMITR0TO|
AUU-39UHBLEHEOQQ
I g " 4
:
W -
~ g
w I
] g
g £ 9TLX
s

MXTOUON BW)

AMHIXIOTOdL WWILD BUHIKOILNITOU BWaX)™ |

WWIL BUHIROLITOU EWaX)

49



Mpuno>xeHune 2

BHyTpeHsin kOMNoHoBka MMY

— N
o ® - N +d
SY 0 © N N m m
Y
XT0 %x Y ¥ M M ¥
S G1 ~
KM@l 2 KMe2 A B C — d
> 000000
2 . (oyoJyoro)] r,
B (P8 E
©66||0006)|666||60060, @
0000 6000 (0000 (0600 — |- |- |- |- |- |-
L] f oFeToTS L
000
— —
OO = Mt OO M
< N ONOONMY v MY VYV VYV
¥ ¥ ¥MM¥Add o AN~
T
T
T
L T
0
QF 4QF 6QF 7QF 4
[ [ [ o puga oy
OO v (MTTN OO T™ N vy A=)
00/ 00/ o0 oo g | STugIlEyT U
X S S SSTOLOO © 6 © ©
. =
H H H 0
~ 2 L]
~
c
g e g
—
“ — ©®o® ~ m < wnn -DD2
= YY¥Y vV VY ¥ X
S 7KM2 NN N N NN
||
L *G[gg]
— T [T \_IﬁD

A
\/

50



BHewHun sug NNY

Vo1
)
il
4
= q sl
fo Gl 1
O MmO © J . E
HOHO Ol Am
OO Ow\@ S
el e o1
7 WO O
m%ﬂ@ [0 e o
SOfo®  [ijo

T

==

143

800

51



Mpuno>xeHue 3

AuncneTtyepusauunsa
Modbus TCP/IP

[aHHbIN NPOTOKO/ peann3oBaH No ymon4daHuw. B Tabn. 8
yKasaHbl agpeca perncTpos. [ogknwoyeHne
ocyuwecTtsnaertcs rno IP-agpecy, yctaHosneHHomy B [MJ1K
n nopty 502.

Mpumeuanune! NMogpobHee o npoTtokonax Modbus RTU
n Modbus TCP/IP MOXHO y3HaTb Ha opuumanbHOM canTe
paspaboTtumnka http://www.modbus.org/.

IP agpec: 192.168.150.121
Aapec slave: 10
CkopocTb: 9600
YeTHOCTb: HeT

Kon-Bo 6utoB: 8
Cron-6uTt: 1

YnpaBneHue
Pe>xum ynpasneHus

DTOT NnapaMeTp onpeaenssT UCTOYHMK yrpaB/eHus
CUCTEMO.

[JonycTuMble 3HaYeHus: [MecTHbI], [ANCTaHUMOHHBbIN].
3Ha4yeHre No ymon4aHuio: [MecTHbIn].

YpoBeHb goctyna: Nonb3oBaTesb.

Bit stream

MocnepoBaTenbHOCTb 6UT. ANnHa 16 6UT, Kaxabii 6UT
MMEEeT CBOE 3HauyeHue.

e intl6

LlenouyncneHHoe 3Ha4yeHue CO 3HAKOM. [inuHa 16 6uT.
MHTepnpeTupyeTcs B 3aBUCMMOCTU OT TOYHOCTMU.
e uint32

LlenouncneHHoe 3HayeHne 6e3 3Haka. nnHa 32 buta.
NHTeprnpeTupyeTcs B 3aBUCUMOCTU OT TOYHOCTMU.

Mpumep. Ecnu 3HauveHune pernctpa 385, a TouHocTb x0.1
TO 3HayeHWe, Nnepepasaemoe B perucTpe, byaet
paBHaTbCcA 385%x0.1 = 38,5

Ta6nuua 8 Peructpbl Modbus

HaszBaHue Tvn Aoctyn |ToyHocTb |(Aapec

Pexm Bit w X1 4x-0250

ynpasneHmsa stream

CocrosHue Bit R x1 4x-0251

HacocoB stream

CocTosiHMne Bit R x1 4x-0252

CuUCTEMbI stream

CocTosiHne Bit

NPUBOAHbIX R x1 4x-0253
stream

3a4BUXKeK

CnoBo ynpaBsieHus
OTpa>|<aeT TeKyuee CoOCToAHME HaAaCOCOoB.

But 0 CurHan «Moxap» no uHTepdency
Butbl 1..15 He 3aaelicTBOBaHbI.

52

CocTOofsHME HacocoB
OTpamaeT TeKylulee COCToAHNE HaCoCoB.

But 0 Hacoc 1: PaboTa
but 1 Hacoc 1: ABapus
But 2 Hacoc 2: Pa6oTa
But 3 Hacoc 2: ABapus
But 4 Hacoc 3: PaboTa
but 5 Hacoc 3: Asapus
But 6 Hacoc 4: Pa6ota
but 7 Hacoc 4: ABapus
but 8 Hacoc 5: PaboTa
but 9 Hacoc 5: ABapus
But 10 Hacoc 6: Pabota
but 11 Hacoc 6: ABapus

Butbl 12..15 He 3aaeiicTBOBaHbLI.

CocTosiHMe cuctembl
MHAMKaLLMH COCTOAHUNA CNCTEMDI.

but 0 O6uwas aBapus

but 1 CurHan «MOXAP: O6wmnin»
But 2 Pexxunm cTon

but 3 Pexxnm pyuHoi

but 4 Pexum aBTOMaTnyeckuni
But 5 [OpeHaxHblh Hacoc: PaboTa
But 6 [MepenonHeHne gpeHaXHOoro npusMKa
but 7 He 3apgelictBoBaH

but 8 Besopg 1: PaboTa

Bbut 9 Beopg 1: ABapusa

but 10 Beog 2: PaboTa

but 11 Beopa 2: ABapus

But 12 Besopa 3: Pabota

but 13 Beopa 3: ABapus

Butbl 14..15 He 3aaeiicTBOBaHbLI.

CocTtosiHue nMPpMBOAHbIX 3aABUXXEK
NHAVKaUNA COCTOSIHUA CUCTEMBI.

But 0 34M1 NMonoxeHne OTKpbITa

But 1 34MN1 AuckpeTHbin BXxoa ABapus
but 2 34M1 KomaHga OTKpbITb

but 3 34M1 CoctosiHne ABapus

but 4 Pe3eps

but 5 3401 NonoxeHne OTKpbITa

but 6 34MN1 OuckpeTHbin Bxoa ABapus
but 7 34M1 KomaHaa OTKpbITb

But 8 34M1 CoctosiHne ABapus

Butbl 9..15 He 3apeicTBOBaHbI.

Peruncrpbi, He onucaHHbI€ B 3TOH rnase
:
He 3a4e/iCcTBOBaHbI.


http://www.modbus.org/
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VANDJQRD

OO0 «BaHanopa pynn»
Appec: 109544, r. MockBa,
yn. WWkonbHas, 4.39-41.
Ten.: +7 (495) 730-36-55

E-mail: info.moscow@vandjord.com

,Cl}'lﬂ NCNosb30BaHMs B Ka4eCTBe O3HAaKOMUTENbHOIO MaTepuana. B0O3MOXHbI TEXHUYECKNE N3MEHEHUS. ToaapHue 3HaKu, npeacrtaB/eHHble B 3TOM MaTepuasne, B TOM
uncne VANDIORD, ABNSItOTCA 3aperncTpupoBaHHbIMU TOBapHbIMU 3HAaKaMu Ha Tepputopun PO. Ux ncnonb3oBaHve 6e3 paspelueHns npaBoobnaaaTtens 3anpeLlieHo.
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