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1. YKa3aHusi no TexHuke 6e3onacHocTH

1.1 O6wme cBeneHus

[MacnopT, pykoBOACTBO MO MOHTaXy W 3KcnnyaTauuu, ganee no
TEKCTY - PYKOBOACTBO, COAEPXMUT MPUHLMNUANbHbIE YKa3aHus,
KOTOpPble AOSMKHbI BbIMOMHATHLCS NPU MOHTa)e, dKCniyaTauum n
TEXHUYECKOM 06CnyxmBaHun. NoaToMy nepes MOHTaXOM U
BBOZOM B 3KCMIlyaTauuo oHM 06513aTenbHO A0MmKHbl ObITb
N3y4eHbl COOTBETCTBYIOLLMM 0BCNYXMBAIOLMM NEPCOHANIOM Unu
notpebutenem. PyKoBoACTBO AOITKHO NMOCTOSIHHO HAX0AUTLCS Ha
MecTe akcnnyaTaumu obopygoBaHus.

Heobxogmmo cobntogaTb He Tonbko obwune TpeboBaHus no
TexHuke 6e3onacHoCTu, NPUBELEHHbIE B pasaene "YkasaHus

no TexHuke 6e3onacHocTn", HO U cneuunanbHble yKa3aHusi No
TexHuke 6esonacHoCTW, NPUBOAMMbIE B APYTUX pasfenax.

1.2 3HayeHMe CMMBOJIOB U Hagnucen

BHumaHue

YkazaHusi no mexHuke 6e3onacHocmu,
codepxauwjuecsi 8 aHHOM pykogodcmee o
06cy)KuBaHU U MOHMaxXy, HeebINnoJIHeHUe
KOMOPpbIX MOXem roeJsie4db onacHble OJisl JKU3HU
u 30opoebs ardeli nocnedcmeusi, cneyuasabHO
ommeyYyeHbl 06WUM 3HaKOM oracHocmu o
cmaHndapmy DIN 4844-W00.

3mom cumeosn bl Halideme psidoMm ¢
yKa3aHuUsiMu rno mexHuke 6esonacHocmu,

BHumaHue| HeebInoOsIHEHUEe KOMOPbIX MOXem 8bl38amb

omka3 o6opydoeaHusi, a makxe e20
noepexdoeHue.

Psidom ¢ amum cumeosiom Haxodsimcs
pekomeHOayuu unu yKkasaHusi, obnesyarouue
pabomy u obecnevyusaroujue HalexXHYyro
akcnnyamayuro obopydoeaHusi.
YkazaHus, noMelLeHHble HenocpeAcTBEHHO Ha obopyaoBaHuy,
Hanpumep:
* CTpernka, ykasblBaloLiasa HanpaBneHve BpaLleHus,
» obo3HayeHne HanopHoro natpybka Ana nogaymn
nepekaynBaemMon cpeipbl,
[OIMKHbI cobnofaTbesi B 06513aTenbHOM NOPSIAKE U COXPaHATLCS
TaK, YToObl MX MOXHO 6bINO NPoYMTaTh B NMOOON MOMEHT.

1.3 KBanudmkauma n obyyeHme obecnyxusatrollero
nepcoHana

MepcoHan, BbINOMHALWUIA 3KCMyaTaLuio, TEXHUYecKoe
06CnyXMBaHUE Y KOHTPOJIbHbIE OCMOTPbI, @ TAKXKE MOHTaX
060pya0oBaHNA AOMKEH UMETb COOTBETCTBYHIOLLYIO BbINOMHAEMOMN
paboTe kBanudwukaumo. Kpyr Bonpocos, 3a KoTopble nepcoHar
HEeCceT OTBETCTBEHHOCTb M KOTOPbIE OH AOJIKEH KOHTPONMPOBaTh,
a Takke obnacTb ero KOMNETEHLUMM JOHKHbI TOYHO onpeaensTbes
notpeburtenem.

1.4 OnacHble nocnencTBUA HECOONIOAEHUA YKa3aHUN
no TexHukKe 6e3onacHoOCTU

HecobntoaeHve ykasaHuil no TexHvuke 6e30nacHOCT MOXET
nosneyb 3a cobon Kak onacHble NOCNeacTBUS ANS 300POBbSA U
KU3HW YenoBeka, Tak U Co3AaTh ONacCHOCTb AMs OKpYXatoLen
cpeabl 1 obopynosaHus. HecobrogeHue ykasaHuin No TexXHuke
6e30nacHOCTM MOXET Takke NPUBECTU K aHHYNMPOBAHUIO BCEX
rapaHTUiiHbIX 06513aTeNbCTB N0 BO3MELLEHMIO Yllepba.

B uacTtHocTu, HecobrnogeHne TpeboBaHWU TEXHUKM
6e30NacHOCTN MOXET, HanpuMep, Bbi3BaTb:

* 0TKa3 BaXHeMLMX PyHKLMIA obopyaoBaHus;

* HedeWCTBEHHOCTb NpeAnMcaHHbIX MeTOA0B TEXHUYECKOrOo
0bCcnyXnBaHNUst 1 PEMOHTA;

* OMacHy cuTyauuto Ansi 300POBbS U XU3HW NepcoHana
BCINeACTBME BO3AENCTBUS SMEKTPUYECKUX U MEXAHUYECKMX
haKkTopoB.

1.5 BbinonHeHue paboT ¢ cobnogeHUeM TEXHUKU
6e3onacHocTHn

Mpwv BbINONHEHUN PaboT AOMKHBI COOMIOAAaTLCS NPUBEAEHHbIE

B JaHHOM PYKOBOACTBE MO MOHTAaXy M 3KCnnyaTauun ykasaHus
no TexHuke 6e3onacHOCTy, CyLLeCcTBYOLME HaLuNOoHamnbHbIe
npeanucaHns no TexHuke 6esonacHocTy, a Takke nobble
BHYTPEeHHWE NpeanncaHns no BbIMOHEHWI0 paboT, akcnnyaTauum
obopynoBaHus 1 TexHuke 6e3onacHOCTU, 4eNCTByOLWME Y
notpebutens.

1.6 YKa3aHuA no TexHUKe 6e3onacHocTu ons
notpe6utens unu oécnyxuearllero nepcoHana

+ 3anpeLlieHo 4eMOHTMPOBAaTL MMEKLLMECs 3alUTHbIe
orpaxkaeHns NoABMXKHbIX Y3NOB U AeTanen, ecnm
obopyaoBaHue HaxoAUTCA B 3KCMyaTaumm.

* HeobxoaMMo MCKNIOYNTb BO3MOXHOCTb BO3HUKHOBEHMS
OMacHOCTW, CBSA3AHHOW C 3neKkTpoaHeprunen (6onee nogpobHoO
CMOTPW, NPeANUCaHNs MECTHbIX 3HEpProcHabXxaroLnx
npeanpusaTumn).

1.7 YKa3aHuA no TeXHUKe 6e30nacHOCTU npu
BbIMOJIHEHUN TEXHUYECKOro o6CcrnyXuBaHus,
OCMOTPOB U MOHTaxa

MoTpebutenb gomkeH obecneunTb BbIMONIHEHNE BCEX paboT no
TEXHUYECKOMY 0BCMYXMBaAHUIO, KOHTPOSbHBIM OCMOTPaM 1
MOHTa)y KBannuumMpoBaHHbIMU crieymanmctTamu,
[OMYLLEHHbIMM K BbIMOITHEHUIO 3TUX PaboT U B JOCTATOYHOW Mepe
03HAKOMIEHHBIMU C HUMM B XOA4€ NoapoBbHOro n3yveHusi
PYKOBOACTBA MO MOHTaXy W 3KCNyaTauum.

Bce paboTbl 06a3aTenbHO AOMKHBI NPOBOAUTLCS NPy
BbIKITIIO4EHHOM obopyaoBaHun. [lomkeH 6e3ycnoBHO
cobntogaTbcs NopsaoK 4eNCTBUIA NpU OCTaHOBKE 060pyA0BaHUs,
OnMncaHHbIN B PYKOBOACTBE MO MOHTaXy M aKcnnyatauuu.

Cpasy xe no okoH4YaHu1 paboT AOMKHbI ObITb CHOBa
YCTaHOBIEHbI UMW BKITOYEHbI BCE AEMOHTUPOBaHHbIE 3aLUNTHbIE
1 NpefoxpaHuTernbHble YCTPOCTBa.



1.8 CamocToATenbHOE NnepeobopynoBaHue n
M3roToBreHue 3anacHbIX y3r10B U AgeTaneu

MepeobopyaoBaHune nnu moandukaLmio yCTPONCTB paspeLluaeTcs
BbIMOMHATb TOMBKO MO COrNacoBaHWIO C U3rOTOBUTENEM.
PupMeHHble 3anacHble y3nbl U AeTanu, a Takke paspelleHHble

K MCMONb30BaHWI0 PMPMON-U3roTOBUTENEM KOMMIIEKTYIOLME
npu3BaHbl 06eCcnevYnTb HaAEeXHOCTb SKCNyaTaunm.
[MpuMeHeHne y3noB n geTtanen Apyrnx NnpoMsBoanTenen Moxet
Bbl3BaTb OTKa3 M3roTOBUTENSA HECTU OTBETCTBEHHOCTb 3a
BO3HVKLLME B pe3yrnbTaTe 3TOro NocneacTBuUs.

1.9 HegonycTumbie pexuMbl 3KcnnyaTaumm

OkcnnyaTauMoHHas HaAEXHOCTb NocTaBnsieMoro obopyaoBaHust
rapaHTUpyeTcsi TONbKO B Cllyyae NpUMEHEHUsi B COOTBETCTBUM

C (pyHKLIMOHaMbHLIM Ha3Ha4YeHWeM COrnacHo pasaeny

4. OnucaHue usdenus. NpenenbHO AONYCTUMbIE 3HAYEHWS,
yKa3aHHble B TEXHUYECKUX XapakTepucTukax, AOMmKHbI
obs13aTenbHO cobnoaaThCs BO BCEX Crydasix.

2. TpaHcnopTUpoOBKa

Mpu TpaHcnopTMpoBaHUM aBTOMOOUMbHBIM, Xenes3HoO4OPOXHbIM,
BOAHbLIM U BO3AYLUHBbIM TPAHCNOPTOM uUsaenune OomKHO ObITb
HaeXHO 3aKpensieHO Ha TPaHCMOPTHbIX CpeacTBax C uenbto
npeaoTBpaLLeHns caMonpon3BOSbHbIX NepeMeLLeHni.

Ycnosust xpaHeHus YCTaHOBOK OOJDKHbl COOTBETCTBOBATbL rpynne
"C" OCT 15150.

3. Ha3HauyeHuMe pykoBoacTBa

HacTtosiee pykoBoACTBO MO MOHTaXy W 3KcnyaTaumm
NPVYMEHNMO K YCTaHOBKaM nosbiweHns aasnexdnsa Hydro MPC
komnaHun GRUNDFOS.

YctaHoBku Hydro MPC - 3To uenbii ps yCTaHOBOK MOBbILLEHNS
[aBMeHns 3aBOACKOIO U3rOTOBEHUS! TOTOBbLIX K MOHTaXy U
aKkcnnyatTaumm.

4. OnucaHue usgenusa

CTtaHgapTHble yCTaHOBKU MOBbILEHNs AaBrnenns Hydro MPC
BKMoYatloT B cebs oT AByx Ao wecTtu HacocoB CR(E),
COEAMHEHHbIX NapannensHO 1 CMOHTUPOBAHHbIX Ha 0bLen pame-
OCHOBaHWM CO Bcew Heobxoaumow apmaTtypon 1 wkadhom
ynpaBneHus.

Hexkomopbie ycmaHoeku nocmaesisitomcsi
Cc MeMb6paHHbIM 6aKOoM.

TMO3 9227 3707

Puc. 1 Cucrtema nosbiweHus gasnexms Hydro MPC

Mo3. OnucaHue Kon-Bo
1 LWkad ynpaBneHus 1
2 dupmeHHas Tabnuuka 1
3 [MpnMéMHbIN KonnekTop 1
(HepxaBetoLlasi ctanb)
4 SanBuKKa 2 Ans Kkaxporo

Hacoca

5 Pama-ocHoBaHue 1
(HepxaBetoLlas cTanb)

1 Ans kaxnoro

6 O6paTHbIf KnanaH
Hacoca
7 HarHeTaTtenbHbIN KONMekTop 1
(HepxaBetoLlasi ctanb)
8 Hatumk aaBnexHnsa/maHomeTp 1
9 Hacoc 2-6
10 Mewmb6paHHbI 6ak 1

YcTaHoBku noBblweHns aasneHns Hydro MPC MoxHo pasgenuTb
Ha ceMb rpynmn, OCHOBbLIBAsiICb Ha cnocobe ynpaeBneHus:

Cnocob6
ynpaBneHus OnucaHue

-E oT 2 oo 6 HacocoB CRE

ED 2 Hacoca CRE v no 4 HacocoB CR 6e3
YyacToTHoro npeobpasoBaTens

ES 1 Hacoc CRE v po 5 HacocoB CR 6e3
yacToTHoro npeobpasoBaTens

EF oT 2 o 6 HacocoB CR, coeauHEHHbIX C

BHELWHUMW YaCTOTHbIMU HpeO6pa3OBaTeJ‘IﬂMM

2 Hacoca CR, COEANHEHHBIX C BHELLUHUMW
-EDF YacToTHbIMM NpeobpasoBatensamu n oo 4
HacocoB CR 6e3 yacToTHOro npeobpasoBatensi

no 6 HacocoB CR, coeanHEHHbIX C BHELLUHUM
4YacTOTHbIM nNpeobpasoBaTenem. PyHKUNUS

-F
YaCTOTHOrO perynmpoBaHusa YepenyeTca Mexay
Hacocamu.

S oT 2 oo 6 HacocoB CR 6e3 4yacToTHOro

npeobpasosartens

CmoTpuTe Takke pasgen 7.7 lpumepsl cnocobos ynpaeneHus.

YctaHoBku noBbiweHus AasneHns Hydro MPC Bcerga Bkntoyatot
B cebs onTMMM3npoBaHHOEe NporpaMmmHoe obecneyeHmne ans Toro,
4YTOObI BbINOMHUTL HACTPOWKN YCTAHOBKM NOBbILUEHUS faBNeHunsi B
COOTBETCTBMU C ONpeaenéHHon 0bnacTbio NPYMEHeHS.



5. 3aBoackas Tabnuuka

3aBogackast Tabnuyka ycTaHOBKU MOBbLILLIEHWS AaBMNeHus
npuKkpenneHa Ha pame-ocHoBaHu. CmoTpuTte nos. 2 Ha puc. 1.

Type: (D
Model: (2)
Serial No.: (3)
Mainssupply: @
Max.oper.press.: @ bar  TMedium: (® °c
Q Max.: @ mh H Min.: m
P U,
No. kw \
Fixed speed pumps: (9) ay
E-pumps: @
Pilot pump: @5 a7
OrderNo.:
Options: @
&)
P @
Weight: kg

HU AR
c € @ Madein

A4

GRUNDFOS 2\

96584435

TMO03 1741 3105

Puc. 2 3aBopckas Tabnuyka

Mo3. OnucaHue

1 O6osHayeHue TvNa

2  Mogenb

3 CepwiiHbIn HOMep

4 HanpsxeHue nutaHusa

5 Makc. paboyee faBneHune B 6apax

6 Temnepatypa xungkoctu [°C]

7 Makc. pacxog B m3/y

8 MwuHuManbHbIM Hanop B MeTpax

9 Konun4yecTtBo HacocoB 6e3 YacToTHoro npeobpasoBarens

10 MowHocTb anekTpoaBuratens B KBT ans HacocoB 6e3
yacToTHoro npeobpasoBaTerns

1 HoMuHanbHoe HanpsikeHne B BOMbTax Afis HacocoB 6e3
yacToTHoro npeobpasoBaTens

12 Konu4yecTBO HacocoB C YacTOTHbIM NpeobpasoBaTenem

13 MoLHocTb anekTpoaBuratens B kBT ans Hacocos
C YacTOTHbIM NpeobpasoBaTtenem

14 HomMunHanbHOe HanpsxeHne B BonbTax Ans HacOCOB
C YacTOTHbIM NpeobpasoBaTtenem

15 Komnun4ecTBO AeXYpHbIX HACOCOB

16 MoLHoCTb anekTpoaBuratens B KBT ans aexypHoro
Hacoca

17 HomunHanbHoOe HanpsixkeHWe B BoMbTax ANs AEXYPHOro
Hacoca

18 Ne ansa 3akasa

123_ Onuwun

25 Knacc 3awmTbl

26 BecBkr

27 Mapkuposka CE

28 CTpaHa NpouUCXoXaeHus

6. SlpnbIk NnporpaMmMHoro o6ecrnevyeHus

Apnblk nporpammHoro obecneyeHunst pacnonoxeH Ha obpaTHomn

CTopoHe 6noka ynpasneHus CU 351.

-
1. Control MPC 3. Hydro MPC o
(:) (:) GRUNDFOS 2\
2. C-MPC options | 4. H-MPC options | 5. Pump data
@) ® ®

CONFIGURATION STEPS - PLEASE FOLLOW THE NUMBERS

96586126

Puc. 3 Apnbik nporpammHoro obecneyeHus

TMO3 1742 3105

Mo3. OnucaHue

1 Homep - gsc darina no ynpasnexutio MPC

MPC

Homepa - gsc cainnos no BapuaHTam ynpasneHus

Howmep - gsc dparina no Hydro MPC

Howmepa - gsc cannos no ncnonHexnmam Hydro MPC

alhlw| N

Howmepa - gsc annos ¢ gaHHbIMU MO Hacocy

Paiin GSC (Cmandapmnasn konuzypayus
Grundfos) - ¢palin aHHbIX KOHGhu2ypayuu



7. TunoBoe o603HavYeHue

Mpumep Hydro MPC -ED /G /NS 2CRIE5-10 1CRI5-10 3x380-415B, PE, 50I'y

Tun ycTaHOBKM

Moarpynnbi:

Hacocbl co BcTpoeHHbIM NpeobpasoBaTenem yacToTsl: -E, -ED, -ES
Hacocbl ¢ BHelwHUM npeobpasoBatenem vactoThbl: -EF, -EDF, -F
Hacocbl 6e3 yacToTHoro npeobpasoBarens (Myck-octaHoB): -S

Martepuan konnekTopa:

: HepxaBetowas cranb
/G : OumHKOBaHHas cTanb
/OM : [pyrue martepuvansi

BcacbiBatoLwmmn KonnekTop:
: C BCaCbIBAKLLUM KONIEKTOPOM
INS : 6e3 BcacbIBatoLLEro Komnnekropa

KonuyectBo HacocoB co BCTPOEHHbIM npeoGpaaoBaTeﬂeM 4acCTOThbl N TUMN Hacoca

KonuuectBo HacocoB 6e3 4acTOoTHOro npeobpasoBaTtens U TUN HacocoB

MuTatowee HanpsxeHue, 4actota




7.1 NMpumepbl cnocob60B ynpaBrneHus

YcTaHOBKM NOBbIWEHUA AaBleHUA ¢ ABUraTensamm co BCTPOEHHbIM

npeo6pa3oBaTenem 4acToTbl

Hydro MPC-E

Hydro MPC-ED

Hydro MPC-ES

YCTaHOBKM MOBbILIEHNS faBlIeHUs!
Hydro MPC ¢ Tpems Hacocamun CRE.
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B akcnnyartauuu Tpu Hacoca CRE.
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Hydro MPC-E noggepxuBaet nocTosiHHOE
[aBrneHne NyTéM HenpepbIBHOM
perynupoBky YacToTbl BpaLLeHNs
HacoCoB.

XapakTepucTuka yCTaHOBKM MeHSAeTCs
B COOTBETCTBUM C NOTpebneHnem nyTém
BKIIOYEHNA/BbIKIIOYEHNSA TpebyeMoro
yucna HacoCoB W MapanmnensHown
perynupoBKy HacoCoB, HAXOASILLMXCS

B 3KCNnyaTauum.

CMeHa HacoCcoB OCyLLeCcTBNAeTCs
aBTOMaTUYeCKU N 3aBUCUT OT Harpysku,
KonuyecTBa 4acoB JKcnyaTaumm n
TEXHUYECKNX HeUCrpaBHOCTEN.

Bce Hacochkl B akcnnyaTtauun pabotatoT
C paBHOW 4aCTOTOW BpaLLeHus.

YCTaHOBKM MOBbILLEHNS JaBleHUs!
Hydro MPC ¢ aByms Hacocamu CRE n
oaHuM HacocoMm CR 6e3 yactoTHoro
npeobpasoBarens.

TMO03 0994 0905

TMOO 7995 2296

ol

B akcnnyartauuu aBa Hacoca CRE v oguH
Hacoc CR 6e3 yactoTHoro
npeobpasoBarens.

Hy

TMO03 0814 0505

Hydro MPC-ED nognepxwvBaet
NOCTOSIHHOE AaBleHne NyTém
HenpepbIBHOW perynnpoBKM 4acToThbl
BpaLLeHus asyx HacocoB CRE, npu atom
Hacoc CR npuBogutcs B AencTeme oT
ceTu.

OpauH Hacoc CRE Bcerga BknovaeTcs
nepBbiM. Ecnin Hacoc He MoXeT
NnoAAepXunBaTb AaBreHue, BKIoYaeTcs
BTOpON Hacoc CRE. Ecnu gBa Hacoca
CRE He mMoryT nogfepxuBaTtb JaBMneHue,
BkNtovyaeTcsa Hacoc CR.

CMeHa HacocoB OCYLLEeCTBMSETCS
aBTOMAaTUYeCKM M 3aBUCUT OT Harpysku,
KONMYeCTBa 4YacoB aKcnnyaTaunm un
TEXHUYECKNX HEUCTPABHOCTEN.

YCcTaHOBKM NOBbLIWLEHWS AaBleHUs

Hydro MPC c ogHum Hacocom CRE u aBymsi
Hacocamn CR 6e3 yacToTHOro
npeobpasoBaTtens.
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B akcnnyaTtaumu oaunH Hacoc CRE v gBa
Hacoca CR 6e3 yactoTHOro
npeobpasoBarens.
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» Hydro MPC-ES nopgepxuBaet
NOCTOSIHHOE AaBrneHue nyTém
HenpepbIBHOW PeryniMpoBKM 4acToThbl
BpaweHus Hacoca CRE. OcTtanbHble
HacoCbl BKITHOYAKOTCA UMY BbIKITHOYAOTCH
B 3aBMCMMOCTM OT pacxoga B CUCTEME,
YTOObI MONYYNTH NPON3BOANTENBHOCTD,
COOTBETCTBYIOLLYI NMOTPEeGeHuto.

* Hacoc CRE Bcerga Bkno4aeTcs nepBbIM.
Ecnu Hacoc He MoxeT nogaepxusatb
[aBrieHve, BKIHYaeTCcs OAUH Unv ABa
Hacoca CR.

* CmeHa HacocoB 6e3 4YacToTHOro
npeobpasoBaTtensi ocyLleCcTBNsSeTCs
aBTOMaTUYECKN M 3aBUCUT OT Harpysku,
KOMMYeCTBa YacoB 3KCnnyaTauuu un
TEXHUYECKNX HEUCNPABHOCTEN.




YcTaHOBKM NOBbIWEHUA AaBfIEHUS C HACOCaMM, NOAKMNOYEHHbIMU K BHELLHUM npeoGpasoBaTenﬂM YacToThbl

Hydro MPC-EF

Hydro MPC-EDF

Hydro MPC-F

YcTaHoBKa NOBbILEHUS AABNEHUs
Hydro MPC c Tpemsa Hacocamu CR,
KaXxabl U3 KOTOPbIX MOAKIMIOYEH K
BHeLWHeMy npeobpa3oBaTeso 4acToTbl
B WKady ynpasBneHus.
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B akcnnyartauumm Tpu Hacoca CR.
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Hydro MPC-EF nopgpepxwvBaet
NOCTOSAHHOE AaBfieHne MyTém
HenpepbIBHON perynMpoBKN 4acToThbl
BpaLLeHNsi HaCoCOB.

XapakTepncTiKa yCTaHOBKM MEHSETCS B
COOTBETCTBUU C NOTpebrneHnem nyTém
BKINIOYEHWA/BbIKINIOYEHNSA Tpebyemoro
yucna HacocoB ¥ napannensbHon
perynupoBkM HaCoCOB, HAXOASALLUXCS B
aKcnnyaTauum.

CMeHa HacocoB ocyllecTBnseTcs
aBTOMaTUYECKN U 3aBUCUT OT HarpysKu,
KonuyecTBa 4acoB IKcnyaTaumm un
TEXHUYECKNX HencrnpaBHOCTEN.

Bce Hacochkl B akcnnyaTtauun paboTtaioT ¢
paBHOM YaCTOTOMN BpaLLEeHUs.

YcTaHoBKa MOBbILLEHWUS AaBIeHNs!
Hydro MPC ¢ aByms Hacocamu CR,
KaXObl 13 KOTOPbIX MOAKMIOYEH K
BHeLLUHeMy npeobpa3soBaTesio YacToTbl
B LWKady ynpasneHus, 1 O4HUM HAacCOCOM
CR 6e3 yactoTHoro npeobpasoBaTens.
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B akcnnyartauuu ogunH Hacoc CR,

NOAKMIOYEHHBIV K BHELLUHEMY
npeobpasoBaTento 4acToThl.

©

[<2)

N

N

Yol

(2]

(2}

2

—— 3

Q=

=

B akcnnyartaumu gBa Hacoca CR,
NOAKMIOYEHHBIX K BHELLIHEMY
npeoGpasoBaTento 4acToThbl, U OAMH Hacoc
CR 6e3 yacToTHOro npeobpasoBaTens.

oy

oV
TMO3 0814 0505

* Hydro MPC-EDF nopaoepxwuBaet

NOCTOSIHHOE [iaBMneHne nNyTém
HernpepbIBHOW PerynupoBKM 4acToThbl
BpalleHus AByx HacocoB CR, kaxabin ns
KOTOPbIX NOAKIIOYEH K BHELLUHEMY
npeobpasoBaTtento 4acToTbl, NPpU 3TOM
oavH Hacoc CR npuBoguTcs B Aenctene
OT ceTun.

MepBbIM BCcerga BKMYaAETCS OAWH HAcoC
CR, noakmntoYeHHbIN K BHELLHEMY
npeobpasoBarento YactoTbl. Ecnu atot
HacoC He MOXET NoAAepPXnBaTb
[aBneHue, BknovaeTcs BTopoin Hacoc CR,
NOAKIIOYEHHbIN K BHELLUHEMY
npeobpasoBarento YactoTbl. Ecnu oba
Hacoca He MoryT nogaepxuBaTb
naBneHuve, BknoyaeTcs Hacoc CR 6e3
YacToTHoro npeobpasoBaTens.

CMeHa HacoCcoB OCYLLEeCTBMASETCS
aBTOMaTMYECKN U 3aBUCUT OT Harpysku,
KONMYeCcTBa 4YacoB 3KcnnyaTauum n
TEXHUYECKUX HEUCTPABHOCTEN.

YcTaHoBKa NOBLILWEHUS AABNEHUs
Hydro MPC c Tpemsa Hacocamn CR,
NOAKMIOYEHHBIMY K BHELLUHEMY
npeo6pasoBadyHKLMSA YACTOTHOIO
perynvpoBaHus. Yepeayetcs Mexay
Hacocamu.
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B akcnnyaTtaumu ogunH Hacoc CR,
NOAKMIOYEHHBIV K BHELLHEMY
npeobpasoBaTento 4acToThl.
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B akcnnyaTtaumm oanH Hacoc CR,
NOAKMIOYEHHbBIV K BHELUHEMY
npeoGpasoBaTento 4acToThl, ¥ iBa Hacoca
CR 6e3 yacToTHOro npeobpasoBaTens.

oV

TMO0O0 7998 2296

Hydro MPC-F nogaepxuBaet noctos
AaBrneHne NyTéM HenpepbIBHON
perynvpoBKU YacToTbl BpaLleHUs Hacoca
CR, Nopknto4YeHHOro K BHELUHEMY
npeobpasoBarento 4acToTbl. DyHKUKS
4aCTOTHOrO perynupoBaHusl YepeayeTtcsi
mMexay Hacocamu.

[MepBbIM BCerga BKNOYAETCS O4MH HAacoC
CR, nogkmnoveHHbIV K BHELLIHEMY
npeobpasosaTtento YyacToTbl. Ecnn atoT
HacoC He MOXeT noaaepxunsaTb
[aBrieHne, BKIHOYaeTCs OAUH UK ABa
Hacoca CR 6e3 yacToTHoro
npeobpasoBarens.

CmeHa HacocoB ocyLLecTBnseTCs
aBTOMaTUYECKU U 3aBUCUT OT Harpysku,
KOMMYeCcTBa YacoB 3KCnnyaTauuun un
TEXHUYECKUX HENCTIPABHOCTEN.
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YcTaHOBKa NOBbIWEHUSs AaBlieHnsa ¢ HacocamMmu be3
YacToTHOro npeo6pasoBartens (BKN/BbIKM)

Hydro MPC-S

YctaHoBku nosbiweHus Aasnexdns Hydro MPC ¢ Tpems
Hacocamu CR 6e3 yacTtoTHoro npeobpasoBaTensi.
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B akcnnyaraunu oanH Hacoc CR 6e3 yactoTHoro
npeobpasoBaTens.
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Hydro MPC-S nopaep>xuBaeT noyTu nocTosiHHOE AaBrneHne
NyTEM BKINIOYEHUS/BbIKNIOYEHUSA HE0OX04MMOro Ymcna
HacoCOB.

Pabouni qnanasoH HacocoB NEeXUT Mexay Haanan U Hocranos
(DaBneHme OTKIOYEHNS).

CMeHa HacoCoB OCYLLECTBNSAETCS aBTOMaTUYECKU U 3aBUCUT
OT Harpy3sku, KONIMYecTBa YacoB 3KCNyaTauum N TEXHUYECKMX
HeucnpasBHOCTEN.
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8. MoHTax

BHumaHue

MoHmax u akcnnyamayusi O0/KHbI
8bIMOJIHSIMbLCS1 8 COOM8eMmMcmeaeuu ¢ MECMHbLIMU
HopMaMu u o6wenpuHamMbIMU npasusaamu.

B 3umHee Bpewms roga, nepeq npoBeAeHMEM MOHTaXHbIX paboT,
CHATb 3arnyLlwKM 1 akKNMMaTu3npoBaTb YCTAHOBKY Mpu
NOCOBOW TemnepaTtype B TedyeHne 5 vyacos.

[Mepen Hauanom MoHTaxa ybeanTech, 4YTo:

* yCTaHOBKa MOBbILIEHWSA AaBMeHNs COOTBETCTBYET BalleMy
3akasy.
* HEeT BUAMMbIX NOBPEXAEHWNA.

8.1 MoHTax ycTaHOBKM

B 3umHee spemsi 200a, neped nposedeHueM
MOHMaXHbIX pabom, CHIMb 3a2/yWKU U
akKkuMamu3upoeams yCcmaHoeKy npu
nnrocoeoli memnepamype e meveHue 5 yacos.

8.1.1 MecTo ycTaHOBKM

YcTaHoBKa NOBbILIEHWS AaBNEHNS AOMKHA ObITb CMOHTMPOBaHa B
XOPOLLO MPOBETPUBAEMOM MOMELLEHWUM A5t TOTO, YTOObI
obecneynTb 4OCTAaTOYHOE OXNaX/AeHNe HacoCoB U Wwkada
ynpasneHusi.

Hydro MPC He npedHa3Ha4YeH 05151 ycmaHO8KU
8He rnomMeweHUsi U He 0osmKeH nonadams Moo
npsiMble CoSIHeYHbIe JyYU.

Mepen ycTaHOBKOWN NOBBILLEHNS AABMEHVS U NO 06enm CTopoHaMm
OT HE€ JOIMKHO BbITb NPOCTPAHCTBO B 1 METp Ans TOro, 4Tobbl K
Heln Obln 4OCTYN BO BpeMsi TEXOCMOTPpa U AeMOoHTaxa.

8.1.2 Tpy6onpoBoabl

CTpeﬂKVI Ha OCHOBaHWMW HAaCOCOB NOKa3bIBAKT HanpaBleHune
noToKa I'IepeKa‘-WIBaeMOVI XNOKOCTHW.

TpybonpoBogbl, NOAKNOYaeMble K yCTaHOBKe, AOMKHbI OblTb
noaxoAsilero pasmepa. TpyObl NOAKMIOYAOTCA K KOnnekropam
YyCTaHOBKM MOBbIWEHNS AaBneHus. [Ing 3Toro MoXHO
ncnonb3oBaThb Moby0 KOHLIEBYIO YacTb konnekTopa. Ha
He3a[ecTBOBaHHbIN KOHeL, KONNekTopa HaHecuTe repMeTuk u
yCTaHoBUTE raviky-3arnyLky. 3akponTe natpybku ¢ onaHuamm
rAyXum oriaHuemM ¢ NpoKnaaKkow.

[Onsa Hanbonee onTumanbHOM paboTbl Hacoca, a Takke
MUHMMM3ALMK WyMa 1 BUGpaummn, HeobXoaMMo paccMoTpeTb
crnocobbl raweHns Bubpaumm Hacoca.

BpalieHne potopoB aBuraTtens n Hacoca, NoTok B Tpybax u
COeANHEHMAX BbI3bIBAIOT WyMbl 1 BUbpauuio. Bosgericteme Ha
OKpy>atoLLyto cpedy CyObekTVBHO, OHO 3aBUCUT OT MOHTaxa u
COCTOSIHMSA OCTarbHbIX ANIEMEHTOB CUCTEMBI.

Ecnun ycTaHOBKM MOBbILLEHNS AABMNEHNS CMOHTMPOBAaHbI B
MHOrO3TaXHbIX AOMax Unu nepebii NoTpebuTens B cucteme
HaxoauTcst 6GrM3KO K yCTaHOBKE MOBbILLIEHUS AaBEeHNs,
pekoMeHAyeTCs yCTaHaBnvMBaTb BUOPOBCTaBKM BO BCACbIBAOLLYHO
1 HanopHyto Tpybbl, 4TOObI BUGpauusa He nepegasanack no
Tpy6onposoay.
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Puc. 4 TllonoxeHne BMOpOBCTABOK, onop Ans Tpy6 u
BNOPaLMOHHBIX OMNop

Mo3. OnucaHue

1 BubposcTaBka
2 Onopa ans Tpy6bl
3 BubpauunoHHas onopa

Bu6poecmaeku, onopbi 05151 mpy6 u

eubpayUuoHHbIe OMopbl, MOKa3aHHbIE 8bilie Ha
puUcCyHKe, He nocmaeJsisiromcsi co cmaHoapmHou
ycmaHoeKol noeblweHusi 0assieHusl.

Mepepn 3anyckoM He0H6XOAUMO NOATSHYTb BCE ranku.

[ns Toro 4to6bl TPYObI HE ABUranMcb 1 He Bpallanucb, OHU

[OSKHbI BbiTh NMPUKPENEHbI K KOHCTPYKTUBHBLIM 3reMeHTam
30aHns.

8.1.3 dyHpameHT

YcTaHoBKa NOBbILEHUS AAaBNEHUS JOIMKHA ObITb CMOHTMPOBaHA
Ha POBHOW ¥ TBEPAOWN MOBEPXHOCTU, HaNpumep, Ha 6ETOHHOM
nony wnu pyHaameHTe. Ecnu yctaHoBKa NOBbILLEHWUS faBNeHNUst
He cHabXeHa BMOpaLMOHHBIMK onopamMu, e€ Heobxoanmo
NPUKPenuTb K Nony unu yHaameHTy bontamu.

OnbimHbIM Nymém 6bi510 onpedesieHO, YMo eec

6emoHH020 OCHOoBaHUs1 00/KeH 6bImb 8
nonmopa pa3a 6osibwe 8eca ycmaHo8KuU
noebiweHUs 0aesieHusl.

8.1.4 Bubporacsuwue onopbl

[na Toro 4ToGLI BUGpPaLMK He NepeaaBanucb Ha 3aaHus,
pekoMeHayeTcst U3onMpoBaTh PyHAAMEHT YCTaHOBKU NMOBbLILLEHNS
[aBreHnsi OT KOHCTPYKTUBHBIX /IEMEHTOB 3[aHNS C MOMOLLbO
BMOpoOracsimx onop.

Tun BuGporacsiLLen onopbl 3aBUCUT OT YCIIOBUIN MOHTaxa 1
nocneayLlen aKkcnnyataummn yCTaHoBKM, Henoaxogsiuasa ornopa
MOXET yBENMYUTb YPOBEHb BMOpaumu. [oatomy Tvn Bubporacsaimx
onop AOMKeH BbITb NPeanoXeH NOCTaBLLMKOM Omnop.

Ecnun yctaHoBKa NoBbILLEHWS AaBNeHNst MOHTUPYETCSt Ha pame-
OCHOBaHUM C BUBporacsmmy onopamu, Ha KonnekTopax Bceraa
OOIMKHbI 6bITb BUOPOBCTaBKU. ITO O4EHb BaXHO AN obecrneveHns
6a3npoBaHusl YCTAHOBKU - OHA He JOMKeH "BMUCETb" Ha
TpybonpoBoaax.

8.1.5 BubposcTtaBku

BM6pOBCTaBKM yCTaHaBnMBarTCA A4 Toro, 4YTOObI

* racutb pacwmpeHue/cxatve B TpybonpoBoae, Bbl3BaHHOE
N3MeHeHnem TemnepaTypbl XUAKOCTH

* COKpalaTb MexaHu4eckve Aedopmauum, BbidbiBaeMble
ckavykamu AasneHus B Tpybonposoae

°  M30MMpOBaTb MEXAaHUYECKUA CTPYKTYPHBIW WWYM B
TpybonpoBoae (TonNbko BUGPOBCTABKN C PE3NHOBLIMU
npoknagkamm).

Bubpoecmasku He OOJ/IKHbI ycmaHaeueambCsi
0151 mo2o, Yymo6bI KOMNeHcupoeamb

HemoyHocmu e ycmaHoeke mpy6onpoeoda,

makue Kak cMeuwjeHue ¢priaHyes rno yeHmpy.
YcTtaHoBUTEe BUOBPOBCTABKM Ha paccTOSHUN MUHUMYM B 1 - 1%
pa3sa 6onblle HOMMHaNbLHOro AnameTpa dnaHua oT naTtpybka,
Kak Ha BcacblBaloLLel CTOPOHe, TaK U Ha HarHeTaTenbHOW. Taknum
06pa3om MOXHO NPeAoTBPaTUTL BO3HUKHOBEHWE TYpOyneHTHOCTH
B BUOpPOBCTaBKax, YTO NPUBOAMUT K YNyYLLUEHUIO YCIOBUA
BCacCbIBaHWUsi 1 MUHMMarbHOW NoTepe AaBrEeHNS Ha CTOPOHE
HarHeTaHus.. [pu BBICOKMX CKOPOCTSIX NOTOKa BOAbI
(> 5 m/c) pekomeHayeTcs ycTaHaBNMBaTb BUOPOBCTaBKM
fornbLuero pasamepa B COOTBETCTBUMN C TPYOONPOBOAOM.
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9. NMaHenb ynpaBneHus

[MaHenb ynpaBneHns Ha nepegHew Kpbllike Wkada ynpasneHus
BKrtovaeT B cebs ancnnen, Habop KHOMOK 1 ABa CBETOBbIX
nHAMKaTopa. Yepes naHenb ynpasneHUs MOXHO BbINOMHATL
PYYHY0 HACTPOMKY M KOHTPONMPOBaTb XapakTePUCTUKY

Hydro MPC.

- —

TMO02 4981 1902 - TM02 4979 1902

Puc. 5 BubpoBcTaBku ¢ pe3anHOBLIMU Npoknagkamu 6e3
OrpaHNYNTENBHbLIX CTSHKEK U C HUMKN

BubpoBcTaBkn C OrpaHNYMTENBHBIMU CTSKKAMU MOXHO
MCNonb30BaTh A1 MUHUMU3ALUN HANPS>KEHUI, BbI3BAHHbIX
BnbposcTaBkamu. na dnaHues 6onble, yem DN 100,
pekomeHayeTCs Bcerga ucnonb3oBaTb BUOPOBCTaBKM C
OrpaHUYUTENBHBLIMU CTSKKAMMU.

TpybonpoBoabl AOMKHbI ObITb HAAEXHO 3aKpenseHbl, YToObI He
noaBepratb HanpskeHuto BUOPOBCTaBKkM 1 Hacoc. Cneaynte
PYKOBOACTBY OT MocTaBLUMKa, KOTOpoe criedyeT nepeiarb
KOHCymnbTaHTaM UM MOHTaxHuKam Tpybonposoaa.

8.2 MoHTax 3neKkTpoo6opyAoBaHUS YCTaHOBKMU

BHumaHue

MoHmax anekmpoobopydoeaHusi ycmaHO8KU
OOJI)KeH 8bINMOJIHSIMbCS YMOJIHOMOYEHHbIM
KeanuguyuposaHHbIM JTUYOM 8 coomeemcmeuu
Cc o6WuUMU U MECMHBLIMU HOPMaMu MexHUKU
6e3onmacHocmu u cxemMoU 3J71IeKMpuUY4YecKuUx
coeduHeHudl.

*  MoHTax anekTpoobopyaoBaHUS yCTAHOBKU NOBbILLIEHNSI
[aBneHns AoMmKeH COOTBETCTBOBAaTL Knaccy 3awuTol P 54.

* YBeguTecb, YTO UCTOYHMK NMUTAHMA NOAXOANUT ONs
NnoaKntoyaemom K HEMY YyCTaHOBKM NOBbIWWEHUA JaBlieHn4d.

* Ybepgutechb, 4TO nonepevyHoe cevyeHune nposoga CoOTBETCTBYEeT
TEXHUYEeCKM TpBGOBaHMﬂM, YKas3aHHbIM B CXeme
3NEKTPUYECKNX COEAUHEHUN.

8.3 BBog B akcnnyatauuio

Mocrne 3aBepLUeHUss MOHTaXa YCTaHOBKM, 31eKTPooGopyA0BaHNA
W rMapaBnuyeckoi CUCTEMbI, Kak ONUCaHo B pasaenax

8.1 MoHmax ycmaHosku n 8.2 MoHmax arnnekmpoobopydosaHusi
ycmaHo8KU, BbINOSHAETCS crneayoLlee:

1. BKNOYNTE UCTOYHUK NUTAHUS.
2. MopoxanTe NosiBNEHUsI MepBOro okHa.

3. lNpwn nepBom BkntoYeHUUn brnoka ynpaeneHunss CU 351 mactep
nycka npoBeféET Nonb30BaTens N0 OCHOBHbIM HacTporKaMm.

4. BbINONHANTE UHCTPYKLWW, MOSBNAAIOLLMECS B KaXOOM OKHe.
5. Tenepb yctaHoBka Hydro MPC rotoBa k akcnnyaTayuu.
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9.1.1 CTpoka MeHIo
CTtpoka meHto (A) npencrtaBneHa Ha puc. 7.
[ucnnenHoe OKHO BKIoYaeT B cebs YeTbIpe rMaBHbIX MEHIO:

CocTosiHue
O603Ha4YeHne COCTOSIHUSA CUCTEMBI
(Status):
PaGora M3meHeHne pabounx napameTpoB, TakMx kak

(Operation): ycTaHOBReHHOe 3HaYyeHue

Asapus YKypHan aBapuii Ans novcka HemcnpaBHOCTEN
(Alarm): yp pu A P
HacTpoitku M3ameHeHne HacTpoek Heobxoaum naporsb
(Settings): P P

9.1.2 BepxHAsA cTpoka

BepxHsasa ctpoka (B) npencrasneHa Ha puc. 7.

BepxHss cTpoka oTobpaxaeT

* HOMep ¥ Ha3BaHWe OKHa (reBasi CToOpoHa)

* BblibpaHHOE MeHI0 (NeBasi CTOpoHa)

* cumBon # Npu NOSIBNEHUU CUrHana Tpesoru (npasasi
CTOpOHa)

+ cumBon BbiBpaHHoro sabika [FF (npasas cTopoHa).

9.1.3 Npachuyeckoe nsobpaxeHue

padumyeckoe nsobpaxeHue (D) oTobpaxaeT cocTosiHue,
0603HavYeHne 1 Apyrue afemMeHTbl, B 3aBUCUMOCTM OT NMOMOXEHUS
B CTPYKTYpeE MEHH.

N306paxeHne MoXeT nokasbiBaTb BCIO CUCTEMY UMK €€ YacTb, a
Takxe pasnuyHble YCTaHOBOYHbIE MapaMeTphbl.

9.1.4 JluHeika NPOKPYTKMN

Ecnu nepeveHb aneMeHTOB rpaduyeckoro n3obpaxeHus
BbIXOAWT 3a rpaHuLibl AUCNIes, B NMMHERKe NPOKPYTKN cnpasBa
NoSIBNAIOTCA CUMBOSLI |4 "cTpernka BBepx” i»| "cTpenka
BHU3". [Ina nepemMeLLeHnst BBEPX W BHU3 NO CMUCKY UCNOMb3ynTe

KHOMKM @ " @

9.1.5 HuXHAA cTpoka
HwuxHsia cTpoka (C) oTobGpaxaeTt aaTy 1 Bpems.

9.2 KHonku v cBeTOBbIe MHAUKATOPbI

AKTVBHbIE KHOMKM (No3. co 2 no 10 Ha puc. 6) Ha CU 351
NoACBeYEHbI.

9.2.1 Ctpenka HanpaBo (nos. 2)

Haxmute @ 4YTOObI MeperiTu B CrieAyloLlee MEHIO B CTPYKType
MeHto. Ecnn HaxaTb @ , korga 6yaet BblAeneHo MeHIo
HacTtpowku, Bbl nepengéte B meHto CocTosiHMe.

9.2.2 CnpagBka (nos. 3)

Ecnun noaceeyeHa kHomka @ npv HaXkaTun Ha Heé NosiBUTCSA
TEKCT NoAcKasku, KoTopast OTHOCUTCS K aKTUBHOMY OKHY.
3akponTe TEKCT HaxaTnem .

9.2.3 BBepx u BHU3 (N03. 4 n 5)

[ns nepemeLlLeHns BEpX U BHU3 MO CNNCKaM MOXHO
MCMIOMNb30BATE KHOMKN (A) 1

JTiobor TekcT MoXeT ObITb BblOpaH, eCcrnv OH B TEKCTOBOM OKHeE.

Ecnu BbigennTb Kakon-nmbo TEKCT 1 HaXaTb KHOMKY @ BMECTO
[aHHOro TeKCTa BbIAENUTCS TEKCT Hag HUM. Ecnu HaxaTb KHOMKY
@, BbIAENUTCS TEKCT HUXE.

Ecnu B nocneaHeit cTpoke cnucka Haxatb (%), Bblaensercs
nepsasi CTpoka.

Ecnu B nepBoii cTpoke cnucka HaxaTtb @ , BblAenseTcs
nocnefHss cTpoka.

9.2.4 NMntoc n muHyc (no3. 6 n 7)

[ns yBenu4eHnst 1 yMeHbLUEeHUS BENUYUH UCMONb3YNTE KHOMKM
@ " @ BenuuynHa akTuBupyeTcs Haxatmem ‘

9.2.5 Esc (nos. 8)

YT06bI BEPHYTbCA Ha O4HO OKHO B MEHH0, VICI'IOJ'Ib3yl7ITe .

Ecnn nameHnTb Kakoe-nmbo 3HavyeHne n HaxaTb , TO HOBas
BENNYNHA HE COXPaHUTCH. [JoNonMHUTENbHYIO UHOPMaLio
cmoTtpuTe B pasgene 9.2.7 Ok (nos. 10).

Ecnu nepen Tem, kak HaxaTtb , HaxaTb , HoBasi BeNMunHa
coxpaHuTtcs. [lononHUTENbHY MHMOPMaLMIo CMOTPUTE B
pasgene 9.2.7 Ok (no3. 10).

9.2.6 Home (nos. 9)

UTo6bl BEpHYTbCA B MeH0 CocTosiHUe, HaxmuTe .
9.2.7 Ok (nos. 10)

WcnonbayinTte Kak KHOMKy BBoAa.

KHonka TaKXe ucnonb3yeTcd, 4TOObI HaYaTb npouecc
onpeperieHna HacTtpoek Anda Benn4ynHbl.

Ecnu BennunHa nameHunace 1 Haxata KHorka ,
aKTMBUpPYETCsi HOBasi BEMUYMHA.

9.2.8 CeeToBble nHAuKaTopbl (nos. 11 n 12)

B naHenb ynpaBneHus Hydro MPC BCTpO€HbI 3enEHbIN 1
KpacHbIi CBETOBbIE MHAMKATOPSI.

3enéHblii CBETOBOM UHAMKATOP ropuT, korga Hydro MPC
pabotaert, u muraert, korga Hydro MPC ocTaHoBneH.
KpacHbIii cBETOBON UHAMKATOP FOpUT, KOr4a BblAaeTcs
aBapuiiHbIA curHan unu npegynpexaeHne. HevncnpaBHoOCTb
MOXHO OnpeAenunTb No aBapunHOMYy CrUCKY.

9.2.9 KoHTpacTHoCTb (Mo3. 13)
B .0KHe MOXHO M3MEHUTb KOHTPACTHOCTb C MOMOLLbIO KHOMKM

1. Hawmure ().
2. OTKOpPPEKTMPYNTE KOHTPACTHOCTb C MOMOLL b0 @ " @
9.2.10 3agHaAA noacBeTKa

Ecnu HuKakne KHOMKN He HaXXMMaltoT B TedeHne 15 MUHyT, 3agHsas
NoACBeTKa NaHenu TYCKHEET, Ha Aucnnee nosiBnseTcs nepsoe
OKHO MeHto "CocTosiHme".

YT106bI CHOBa aKTVBUPOBATb 3a[HIOK0 MOACBETKY, HAXMUTE Niobyto
KHOTKY.
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10. PyHKUUM
10.1 CTpykTypa hyHKUUNMA

1. CocTosiHue 2. Pa6ora 3. ABapus
| | |
1 CocTosiHvne 2 Pabota 3 CocTosiHue aBapumn
3.1 Tekylwme aBapuiHble cUrHanbl I-2.1 [ononHuTenbHble HacTPONKN
3.1.1 Tekylme aBapuitHble curHanb! 2.1.1 Pexum paboTbl cucTembl .
3.2 XypHan aBapuit
1.2 Cucrema 2.1.2 Pexum ynpaeneHus
1.2.1 Pexwum paboTbl 2.1.3 YcTaHOBreHHble 3Ha4YeHus!
1.2.2 YctaHoBneHHoe 3HaveHve 2.1.4 YnpaBneHue oTaenbHbIM HACOCOM

1.2.3 BenuuuHa BNUSHWSA Ha yCTaHOBMIEHHOE 3Haqu|4e|—2.1 4. Hacoc 1...6
1.2.4 WN3mepeHHble 3HaYeHUst

1.2.5 AHanorosble BXofbl

—1.3 Hacoc 1

—1.4 Hacoc 2

—1.5 Hacoc 3

—1.6 Hacoc 4

—1.7 Hacoc 5

—1.8 Hacoc 6

TunoBoe o603HavYeHMe YeTbIPEX rMaBHbIX MeHl: CocTosiHue, PaboTa, ABapusa u HacTporiku

3.1 Tekylime aBapuiHble cUrHansl

CocTosiHue

MeHto CocTosiHue oTobpaxaeT aBapun U COCTOSAHUE CUCTEMbl U HACOCOB.
MpumeyaHue: B faHHOM MEHIO He BbIMOMHAIOTCS HUKaKNEe HaCTPOWKK.

Pa6oTta

B meHio Pa6oTa MOXHO 3afaTb OCHOBHbIE NapaMeTpbl, TakMe Kak ycTaHOBIIEHHOe
3HayYeHue, pexum paboTbl, PeXXUM yNpaBrieHUsl U yNpaBrieHWe OTAENbHbIM
Hacocom.

ABapus

MeHto ABapus gaét 0630p aBapuii U npeaynpexaeHuni.
B naHHOM MeHI0 MOXHO cbpacbkiBaTb aBapuiiHbie CUTHanMbI U NpeaynpexaeHuns.

HacTtpownkn

B meHio HacTponku MoXHO 3agaBaTh pasnuyHble dyHKUWK:

+ OcHoBHOW koTponnep
HacTpolika ansTepHaTUBHBIX YCTAHOBMEHHbIX 3HAYEHUN, BHELLHEro BIMAHUA Ha
yCTaHOBIEHHOE 3Ha4YeHne, OCHOBHOIO [aTyvka, TakTOBOW NporpaMmbl,
NpOMoOpLMOHAanbHOro AaTymka n KOHMUIyprpoBaHUst S-yCTaHOBKM.

+ KackagHoe ynpaBneHue Hacocamm
YcTaHoBKa MUH. BpEMEHU MexXay NyCKOM/OCTaHOBOM, Makc. Ynucna nyckos/vac,
KonuyecTBa pe3epBHbIX HACOCOB, MPUHYAUTENLHOW CMEHbl HAacoCOB, MPOBHOro
nycka, BKIOYEHNSA 4eXypHOro Hacoca, NonbITKN OCTaHOBa Hacoca, HacTpolika
4YacTOTbl BpalLeHUsi Mycka 1 0CTaHOBa, MUH. MPOU3BOAUTENBHOCTU U
KOMMNeHcaLumn NyckoBoro nepuoga Hacoca.

» [ononHuTenbHble yHKLMN
HacTpovika dpyHKUMM OCTaHOBA; NNABHOIO yBENNYEHWS AaBNEHUS; LMMPOBLIX U
aHarnoroBblX BXOAO0B; LMPOBbIX BbIXO4OB; paboTbl B aBapUNHOM pexXunme;
MWHUManbHOro, MakcvMarnbHOro 1 onpeaensemMoro nonb3oBaTenem pexwma
paboThbl; AaHHbBIX XapakTePUCTUK HAacoca, OLIeHKM pacxoaa; UCTOYHMKA
ynpaeneHus 1 pMKCMPOBAHHOTO AABMEHNS Ha BXOAeE.

* PyHKUMM KOHTpONSA
YcTaHOBKa 3aLUWTbl OT CYXOro X0A4a, MUH. U MaKC. AaBMNeHNs, BHELLIHeN
HeucnpasHOCTM, BbixoAa 3a npegen 1 u 2, Bbixoga paboyen To4kn Hacoca 3a
npegensl paboy.gnanasoHa n cbpoca gaBneHus.

* OyHkunn CU 351
Bbibop si3bika nHTEepdeiica, OCHOBHOTO A3blka Y eANHUL, U3MEPEHNS.
HacTtpovika BpemeHn n gatbl, napons, nokansHon cetn, Homepa GENIbus n
COCTOSIHMS NPOrPamMMHOro obecneyeHus.
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MpopomxeHune cTp. 14

4. HacTtpoiiku

— 4.1

4.2

—4.3

—4.4

—45

OCHOBHOI! KOTpOsnep

—4.1.1
—4.1.2

—4.1.3

—4.1.4
—4.1.6
—4.1.7
—4.1.8

=

—4.2.1

—4.2.3
—4.24
—4.25
—4.26
—4.2.7
—4.2.8
—4.2.9
—4.2.10

MW perynsitop
AnbTepHaTUBHbIE YCTaHOBMEHHbIE 3HaYeHNs!
L4.1 .2.1 AnbTepHaTMBHbIE YCTAHOBMEHHbIE 3HAYeHns 2...7
BHellHee BNusiHWe Ha yCTaHOBIIEHHOE 3HaYeHne
4.1.3.1 3apaTb yHKUMIO BIUSHUS
4132 HacTtpoiika hyHKUMN BAUSHUSA
OCHOBHOW gaTumnk
TakToBasi nporpamma
Mepenap nasnexus
KoHdurypupoBaHue S-ycTaHOBKU

ackagHoe ynpasrieHne HacocamMmun

MuH. Bpemsi Mexzy nyckom/OCTaHOBOM

Makc. uicno nyckos/yac

PesepBHble Hacoch!

MpuHyanTensHOE NepeknioyYeHre HacoCoB

Mpo6HbIi pexum Hacoca

[exypHbIi. Hacoc

MonbiTka oTKMOYeHNs Hacoca

YacToTa BpalleHwsi, Npy KOTOPOI HAacoC BKIOYAETCA MU OTKITIOYaeTCst
MwuH. npon3BoANTENbHOCTL

KomneHcauus nyckoBoro nepuoga Hacoca

JononHuTensHble yHKUMK

—4.3.1
—4.3.3

4.3.5
—4.3.7

—4.3.8

—4.3.9

—4.3.14

—4.3.19

—4.3.20
—4.3.22
—4.3.23

DyHKUMS ocTaHoBa
|—4.3.1 A MapameTpbl ocTaHoBa
MnaBHoe yBenuyeHue AaBnexHus
Pa6ota B aBapuiiHom pexume
Lindposble Bxoas!
— ®yHkuus, DI1..DI3 (CU 351), [10, 12, 14]
— ®yHkuus, DI1..DI9 (10 351-41), [10...46]
— ®yHkuus, DI1..DI9 (10 351-42), [10...46]
AHaroroBble BXoAbI
—HacTtpoiiku, aHanoroseiit Bxog Al1..Al3 (CU 351), [51, 54, 57]
®yHkuus, Al1...AI3 (CU 351), [51, 54, 57]

—HacTtpoiiku, Al1..Al2 (10 351-41), [57, 60]

I—d:~y|-||<Lu/|9|, Al1..Al2 (10 351-41), [57, 60]
— Hacrtpoiiku, Al1..Al2 (10 351-42), [57, 60]

®yHkuus, Al1..A2 (10 351-42), [57, 60]

Lindposble BbIxoab!
— ®yHkumus, DO1 1 DO2 (CU 351), [71, 74]
— ®yHkuus, DO1...DO7 (10 351-41), [77...88]
— ®yHkuus, DO1...DO7 (10 351-42), [77...88]
MwH.,MaKc. 1 onpefensieMblii nonb3oBaTeneM pexumbl

—4.3.14.1 MuH. pexum

—4.3.14.2 Makc. pexum

—4.3.14.3 Pexum, onpeaensiemblii nonb3oeatenem
[laHHble xapaKTepuUCTUK HacocoB

‘—4.3.23 OueHka pacxopa

VcTo4HUK ynpaBneHus
dUKCMPOBaHHOE laBreHne Ha BXoae
OueHka pacxoaa

DYHKLMU KOHTpOIS

—4.4.1

—4.4.2
—4.4.3
—4.4.4
—4.4.5
—4.4.6
—4.4.7
—4.4.8
PyHkumm CU 351

BawmTa ot cyxoro xoaa

4411 Pene naBnenvs/ypoBHsi
4412 V3mepeHvie faBnexns Ha Bxoae
4413 W3mepeHve ypoBHsi B Gake

MwH. fnaBneHune

Makc. nasnexve

BHelwHss HencnpaBHOCTb

Bbixoa 3a npegen 1

Bbixop 3a npepen 2

Bbixog pabouyeii Touku Hacoca 3a npeaens paboyero AuanasoHa
C6poc faenexus

3MeHuTb A3bIK Ha S3bIk MHTepdelica (GB)
MpownaBecTu NOBTOPHBIN Nyck "macTepa”

—4.5.1
—4.5.2

A3bIk OKOH

EAVHNLBI 3MepeHVs, BbIBOAVMbIE Ha AUCTnei
—4.5.21 EpvHnubl naBneqns
—4.5.2.2 EnvHuubl nepenana aasnexuns —4.53 [ata n Bpems
—4.5.2.3 EauvHnusl Hanopa 454 Maponb
—4.524 EnvHuLbl ypoBHS ——4.55 Ethernet
—4.5.25 EnvHuubl pacxopa —4.5.6 Homep wuHbl GENIbus
—45.26 EpvHnuel obbema —4.59 CocTosiHne
—4.527 EAvHWUbI yaenbHoON aHeprm
—4.5.2.8 EavHnubl Temnepatypbl
—4.5.2.9 EAuHULBI MOLLHOCTH
—4.5.2.10 EAvH1UbI SHeprum
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10.2 O6G30p

Pasgen Ha3BaHue 1 HoMep OKHa Cwm. cTp.
10.4 CocmosiHue (1) 18
10.4.1 Tekywue asapuu (3.1) 18
10.4.2 Cucmema (1.2) 18
10.4.3 Pexum pabomsi (1.2.1) 19
10.4.4 YcmarosneHHoe 3HaqdeHue (1.2.2) 19
10.4.5 BnusiHue Ha ycmaHoeneHHoe 3HadeHue (1.2.3) 19
10.4.6 UN3mepeHHblie 3HadeHust (1.2.4) 20
10.4.7 AHarnozosble 8xo0bl (1.2.5) 20
10.4.8 Hacoc 1...6 (c 1.3 10 1.8) 20
10.5 Paboma (2) 20
10.5.1 Paboma (2) 21
10.5.2 Pexum pabomsi cucmembi (2.1.1) 21
10.5.3 Pexum ynpaeneHus (2.1.2) 22
10.5.4 YcmaHosneHHble 3Ha4eHus (2.1.3) 24
10.5.5 YnpaeneHue omoenbHbiM Hacocom (2.1.4) 24
10.5.6 Hacmpolika omOenbHbix pexumos pabomsi (¢ 2.1.4.1 1o 2.1.4.6) 25
10.6 Asapusi (3) 25
10.6.1 CocmosiHue asapuu (3) 25
10.6.2 Tekywue asapuu (3.1) 26
10.6.3 XKypHan asapuli (3.2) 27
10.7 Hacmpoduku (4) 27
10.7.1 OcHosHol komponnep (4.1) 27
10.7.2 [ peaynsmop (4.1.1) 28
10.7.3 AnbmepHamugHble ycmaHo8neHHble 3HadeHust (4.1.2) 28
10.7.4 AnbmepHamueHble ycmaHo8reHHble 3HadeHus1 2 - 7 (¢ 4.1.2.1 no 08
4.1.2.7)
10.7.5 BHewHee enusiHue Ha ycmaHosneHHoe 3HadyeHue (4.1.3) 29
10.7.6 Hacmpotka ¢yHkyuu enusHus (4.1.3.2) 29
10.7.7 OcHosHol damyuk (4.1.4) 30
10.7.8 Takmosasi npoepamma (4.1.6) 31
10.7.9 lMepenad dasneHus (4.1.7) 31
10.7.10 KoHgpueypuposaHue S-ycmaHosku (4.1.8) 32
10.7.11 KackadHoe ynpaeneHue Hacocamu (4.2) 32
10.7.12 MuH. epemsi mexdy nyckom/ocmaHogom (4.2.1) 33
10.7.13 Makc. yucro nyckose/yac (4.2.1) 33
10.7.14 PesepeHbie Hacochkl (4.2.3) 33
10.7.15 lMpuHydumenbHoe nepekryeHue Hacocos (4.2.4) 34
10.7.16 [MpobHnbIl pexum (4.2.5) 34
10.7.17 JexypHbit Hacoc (4.2.6) 35
10.7.18 lMonsimka omknroyeHuss Hacoca (4.2.7) 35
10.7.19 Hacmoma epauwieHusi, npu KomopoU Hacoc ekrr4Yaemcs unu 35
omkntoyaemcs (4.2.8)
10.7.20 MuH. npoussodumernbHocms (4.2.9) 36
10.7.21 KomneHcayus nyckosoeo nepuoda Hacoca (4.2.10) 36
10.7.22 HononHumenbHble pyHKkyuu (4.3) 37
10.7.23 @yHKkyuu ocmaHosa (4.3.1) 37
10.7.24 lMnasHoe ysenu4yeHue dasneHus (4.3.3) 39
10.7.25 Paboma e asapuliHom pexume (4.3.5) 40
10.7.26 Lugpposnbie 8xo0bi (4.3.7) 40
10.7.27 @yHKyuU yugposbix 8x0008 (4.3.7.1) 41
10.7.28 AHarnozosble 8xo0bl (4.3.8) 41
10.7.29 AHarnozosble 8x00bl (¢ 4.3.8.1 10 4.3.8.7) 42
10.7.30 AHarnozoeble 8x00bl U usMepeHHoe 3HadyeHue (c 4.3.8.1.1 10 4.3.8.7.1) 42
10.7.31 Lugppossie 8bixo0bl (4.3.9) 43
10.7.32 DyHKYUU Yugposbix 8bix0008 (¢ 4.3.9.1 1o 4.3.9.16) 43
10.7.33 MuH., makc. u onpedensembil nonb3o8amernem pexumsl (4.3.14) 44
10.7.34 MuH. pexum (4.3.14.1) 44
10.7.35 Makc. pexum (4.3.14.2) 44
10.7.36 OnpedernsemMblil nons3o8amenem pexum (4.3.14.3) 45
10.7.37 JHaHHble xapakmepucmuk Hacocos (4.3.19) 45
10.7.38 UemoyHuk ynpaesneHus (4.3.20) 46
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Paspen HasBaHue n Homep okHa Cwm. cTp.
10.7.39 Q@ukcuposaHHoe OasrieHUe Ha 8xoode (4.3.22) 47
10.7.40 OueHka pacxoda (4.3.23) 47
10.7.41 QyHKYUU KOHMPOsi (4.4) 47
10.7.42 Bawuma om "cyxoeo" xoda (4.4.1) 48
10.7.43 ?4a;ut1m;)a om "cyxo2o xo0a" ¢ nomouwbto pene dasneHus/pene yposHs 48
10.7.44 Bawuma om "cyxoeo xoda" ¢ nomowbo damyuka 0aeneHus (4.4.1.2) 49
10.7.45 Bawuma om "cyxoeo xoda" ¢ nomowbro damyuka yposHs (4.4.1.3) 49
10.7.46 MuH. dasneHue (4.4.2) 50
10.7.47 MakcumarnsHoe dasneHue (4.4.3) 50
10.7.48 BrewHss HeucripagHocmb (4.4.4) 51
10.7.49 Bbixod 3a npeden 1 u 2 (4.4.5 u 4.4.6) 51
10.7.51 Cé6poc dasneHus (4.4.8) 53
10.7.52 ®@yHkyuu CU 351 (4.5) 53
10.7.53 513bIK OKOH (4.5.1) 54
10.7.54 EduHuubl usmepeHusi, ebigsodumbie Ha oucrinieli (4.5.2) 54
10.7.55 Hama u epemsi (4.5.3) 55
10.7.56 lMaponu (4.5.4) 55
10.7.57 Ethernet (4.5.5) 56
10.7.58 Homep wuHbl GENIbus (4.5.6) 56
10.7.59 CocmosiHue npoepammHoe2o obecrieyeHusi (4.5.9) 56
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10.3 OnucaHue cdyHKUUN

OnvcaHne yHKUMIA OCHOBAHO Ha YeTblpex rnaBHbIX MeHto Grioka
ynpaeneHuss CU 351: CoctosiHue, Pa6ota, ABapus 1
HacTtpownku.

3TN OYHKUMM OTHOCATCA KO BCeM criocobam ynpaBneHus, ecnu
He ykasaHo WHoe.

10.4 CocTtosiHue (1)

[epBOE OKHO COCTOSIHUSA NPUBEAEHO HUXE. DTO n3obpaxeHue
nosiBnsietTca npu BknoveHun Hydro MPC, a Takxe Korga KHonku
Ha NaHenu ynpaeneHus He UCMOMb3YKTCA B TedeHne 15 MUHYT.
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Puc. 8 CoctosiHue

OnucaHune

B naHHOM MeHI0 He BbINOMHSAITCA HUKaKne HaCTPOMKK.

Tekyllee 3HavyeHne napametpa ynpaenenus (PV), obbi4HO

[aBreHne HarHeTaHus, nokasaHo B BepxHem npasom yrny (G)

BMeCTe C BblOpaHHbIM yCTaHOBMNEHHbIM 3Ha4YeHneMm (SP) (H).

B BepxHelt nonosuHe gucnnes (A) otobpaxaeTcs rpaduyeckas

cxeMa cucTembl noBbiweHus aasnexdus Hydro MPC u vyacTtu

cuctembl. BoilbpaHHblie namepsemble napaMeTpbl oTobpaxarTcs

C CMMBOMOM JaTyuka U TEKYLUM 3HaYEeHNEM.

B ueHTpe aucnnes nmeetcs none (l), B koTopom oTobpaxaetcs

MHdopMaLmsa 06 aBapuiHbIX CUTyauusx, B crnyvae ux

BO3HUKHOBEHMUS.

B HwxHew yacTu aucnnes (B), oTobpaxatorcs

* MoCnegHui TEKYLLMIN aBapUHbIA CUTHAm, eCriv OH ecTb,
npuyvHa HEUCNPaBHOCTM BMECTE C KOAOM HEUCNPABHOCTU B
KBagpaTHbIX ckobkax

* COCTOSIHME CUCTEMbI C TEKYLLUM paboymm pexvMom u
MNCTOYHUKOM yMpaBneHus

* COCTOSIHME Hacoca C TeKyLM pabourMm pexrnMom u py4dH/
aBTo.

lMpu nosiesieHuu HeucrnpaeHocmMu e cmpoke
aeapuliH. cueHana (C) nosseumcsi cumeos1 R

emecme ¢ NnpuYyuHolU U KOOOM HeucrnpasHocmuU,

Hanpumep, Bbixod 3a npeden 2 (191).
Ecnu HencnpaBHOCTb CBA3aHa ¢ OAHUM U3 HAaCOCOB, CUMBON
nosIBUTCS B Hayasie CTPOKM COCTOsIHUSE AaHHoro Hacoca (D).
OpgHoBpeMeHHO ByaeT muratb CUMBON # BMeCTO CMMBOMa
Hacoca (E). Cumon # 6yaet nokasaH cnpaBa B BEpPXHeW CTpoke
aucnnesn (F). MNoka HencnpaBHOCTb HE UCYE3HET, 3TOT CUMBON
OyneT HaxoOWTbCA B BEPXHEW CTpoke Bcex oTobpaxaemblx
3KpaHOB.

YTOBbI OTKPBITH CTPOKY MEHI0 NOMETLTe CTPOKY kHomkamu (%)
unu (A) 1 HaxmuTe

Yepes gaHHbIN AMCNen MOXHO OTKPbITb OKHA COCTOSIHUS,
oTobpaxatome

e TekyLive aBapuiiHble CUTHanbI
*  O603HayYeHne COCTOSAHUS CUCTEMBI
» CocTosiHMe Kaxaoro Hacoca.
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10.4.1 Tekywue aBapum (3.1)
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Puc. 9 Tekylwme aBapuinHble curHanbl

OnucaHue

B naHHOM OkHe OTOﬁpa)Ka}OTCﬂ TeKkyuwue He C6p0LIJeHHbIe
aBapmVlele CUrHanbl.

MoppobHee cm. pasgensl 10.6.2 Tekywue asapuu (3.1) n
10.6.3 XKypHan asapull (3.2).

10.4.2 Cucrtema (1.2)
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Puc. 10 Cucrema

TMO03 8946 3707

OnucaHue

[laHHOe okHO oTOGpaxaeT Tekyllee paboyee coCTOAHME
yCTaHoBKM noBbiweHns aasneHms Hydro MPC. MoxHo nepeitun
B MOAOKHA, YTOObI Nony4nTb 6onee NnogpobHy MHOPMaLNo.

Yepes gaHHbIV Ancnnen MOXHO OTKPbITb OKHA COCTOSIHUS,
oTobpaxatoLime

*  Pexum paboTbl

* YcTaHOBMeHHoe 3HayeHune

* BenuuuHa BNMsSHWS Ha YCTAHOBNEHHOE 3HaYeHne
*  M3amepeHHble 3Ha4YeHus

* AHanoroBble BXoabl.



10.4.3 Pexxum pabotbi (1.2.1)
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Puc. 11 Pexum paboTbl

OnucaHue

3peck npegcTaBneH pexumM paboTbl yCTaHOBKW MOBbILLEHNS
naenenusa Hydro MPC, a Takxke nokasaHo, oTkyaa
OCYLLECTBNSIETCH yNpaBreHne YyCTaHOBKOMN.

Pexumbl paboTtbl
Hydro MPC nmeerT wecTb pexumoB paboTbi:

1. HopmarnbHbil
YcTaHoBKa NOBbIWEHUs AaBneHus pabotaet ¢ Heobxoanmom
NpoV3BOANTENBHOCTbIO.

2. Makc.
Hacocbl paboTatoT ¢ NOCTOSIHHO BbICOKOM YacTOTOM
BpalleHus. Kak npaBuno,ece Hacocbl paboTtatot ¢
MaKC/MarbHON YacTOTOW BpaLleHus.

3. Onpedensiembili nonb3oeamenem
Hacocbl paboTatoT ¢ MOCTOSIHHOM YacTOTON BpaLLEeHus,
yCTaHOBMNEeHHoW nonb3oBaTteneM. Kak npasuno, a1o
npounsBoAnTENbHOCTL Mexay Makc. n MuH.
4. MuH.
Hacocbl paboTatoT ¢ NOCTOAHHOW HU3KOW YacTOTON BpaLLeHUs.
O6bI4HO 0auMH Hacoc paboTaeT ¢ YactoTon Bpawerus 70 %.
5. OcmaHos
Bce Hacocbl 0OCTaHOBMEHbI.

6. Paboma npu asapuu
Hacockl paboTatoT B COOTBETCTBMM CO 3HAYEHUEM,
YCTaHOBIEHHbIM B OkHe Paboma 8 agapuliHOM pexume
(4.3.5).

MponsBoauTenbHOCTbL, Heobxoaumas ans pexumon Makc., MuH.,
Onpedensaembil nonb3osamesieM n Paboma rpu asapuu, MOXeT
ObITb ycTaHOBNeHa B MeHio HacTpounku. CmoTpute pasgensl
10.7.33 MuH., makc. u onpedernsiembll nonb308amesniemM pexumb|
(4.3.14)n 10.7.25 Paboma e asaputiHom pexume (4.3.5).
TeKywwmnin pexum paboTbl MOXHO perynvpoBaTb U3 YeTbIpEX
pas3nn4YHbIX NCTOMHUKOB: HeucrnpasHocmb, BHewHul cuzHan,
CU 351 u lluHa ces3u.

UcTouHuK ynpaBneHus

Hydro MPC MOXHO HacTpouTb Ha ANCTaHUMOHHOE ynpaBneHue
Yepes BHELLHIOW LUNHY cBA3W (onums). Toraa ycTaHoBNeHHoe
3Ha4yeHne 1 pexum paboTbl AOMKHbI 3a4aBaTbCs Yepes LNHY.
B meHio HacTponku B kayecTBe UCTOYHMKA YNPaBieHNs MOXHO
BblOpaTb CU 351 nnu BHELWHIOW LWNHY CBA3K.

CocTosiHMe faHHOWM HacTpoWkM oTobpaxaeTcs B okHe Pexum
paboThl.

10.4.4 YcTaHOBneHHOe 3Ha4veHue (1.2.2)
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Puc. 12 YctaHoBneHHOe 3HavyeHne

OnucaHue

[laHHOe OKHO nokasbiBaeT BbibpaHHOE YCTAaHOBMIEHHOE 3Ha4YeHve
1 rae oHo 6bino yctaHoeneHo: CU 351 unu BHeELWHSAS LWMHa CBA3W.

OKHO Takxe nokasblBaeT BCE CEMb BO3MOXHbIX YCTaHOBIEHHbIX
3HadeHuroT CU 351 (ansa ynpasneHus no NpuMHUUNY 3aMKHYTOro
1 pa3oMKHYTOro KoHTypa). OgHOBpeMeHHO oTobpaxaercs
BbIOpaHHOE yCTaHOBIIEHHOE 3HaYeHMe.

OTO OKHO COCTOSIHUSA, B HEM HemNb3s BbINOMHATL HaCTpOIZKVI.
YCTaHOBMNEHHbIE 3HAYEHUS MOXHO MeHSATb B MeHto PaboTa.

10.4.5 BnusiHne Ha yctaHoBneHHoe 3HavyeHue (1.2.3)
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Puc. 13 BennuuHa BNMaHUSA Ha yCTaHOBMEHHOE 3Ha4YeHne

OnucaHue

Ha BbIGpaHHOE yCTaHOBNEHHOE 3HAYEHME MOTYT BIUSATH
napameTpbl. [MapameTpbl oTo6paxatoTcs B npoueHTax ot 0 oo
100 % wnu kak aaBnexHue, namepeHHoe B 6apax. OHu mMoryT
TONBbKO YMEHbLUNTb YCTAHOBMEHHOE 3Ha4YeHUe, TakK Kak BIUsHUE
B NpoueHTax, AenéHHoe Ha 100, yMHOXaeTcs Ha yCTaHOBEHHOe
3HayeHue:

Setpoint = Setpoint

current(SP) = xInfl.(1) x Infl.(2) x ...

selected

OKHO nokasbiBaeT napamMeTpbl, KOTOPbIE BITUAKOT Ha BblﬁpaHHoe
YCTaHOBJ/IEHHOE 3Ha4YeHue, 1 NonpaBo4vHY0 BENTUHNHY (BJ'IMHHMe)
B npoueHTax.

HekoTopble napameTpbl MOXHO yYCTaHaBnuMBaTb B OkHe BHewHee
8/usiHUe Ha ycmaHoeneHHoe 3HadeHue (4.1.3). NapameTtp
"MNoBblWeHne JaBneHns Npu HU3KOM pacxofe" ycTaHaBnmMBaeTcs
Kak obnacTb BKIHOYEHUSA/BbIKMIOYEHNUS B MPOLEHTHOM BblpaXXeHun
OT 3HAYeHWsi, yCTAHOBIEHHOrO B OkHe PyHKUUU ocmaHosa
(4.3.1). MapameTp 3apaétcs B npoueHTax B okHe [Tepenad
OdasneHus (4.1.7).

MocnenHyum oTobpakaeTcs Nony4YeHHoe TeKyllee yCTaHOBMEeHHoe
3HayeHue (SP).
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10.4.6 U3mepeHHble 3HavyeHus (1.2.4)
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Puc. 14 VIamepeHHble 3HayYeHus

OnucaHue

OkKHO noka3sbiBaeT obLiee COCTOSHME BCex N3MEPEHHbIX N
BbIHNCIIEHHbIX MapamMeTpoB.

Cmpoku "llompe6bnsiemasi MouwyHOCMb" U
"Pacxo0 aniekmpoaHepauu” omobpaxaromcsi
moJIbKO 8 ycmaHO8Kax rnosblueHusi 0assieHusi
MPC-E.

10.4.7 AHanoroBble BxoAbl (1.2.5)

YkasaHue
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Puc. 15 AHanorosble BXoAbl

OnucaHue

[aHHOe OkHO npeacTaBnsieT 0630p aHaNoroBbIX BXOAOB U
N3MEepPEHHbIX 3Ha4YeHWI kaxxgoro Bxoga. CMoTpuTe pasgensl

10.7.28 AHanozosble 8x00bl (4.3.8), 10.7.29 AHanoeosbie 8x00bi

(c 4.3.8.1 10 4.3.8.7)n 10.7.30 AHanoeosble 8x00bl U
u3mepeHHoe 3HadeHue (c 4.3.8.1.1 no 4.3.8.7.1).
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10.4.8 Hacoc 1...6 (c 1.3 no 1.8)
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Puc. 16 Hacoc 1
OnucaHue

[laHHOe OKHO nokasbiBaeT paboyee COCTOSAHWE OTAENbHbIX

HacoCoB.

Hacocbl nmeloT pa3nuyHble pexumsl paboTbl:

* Asmomamuyeckul
Hacoc BmecTe ¢ gpyrummn Hacocamu, paboTatoLwmmm
aBTOMaTuyecku, perynupyetcs N perynstopom, KoTopbii
obecneyvBaeT Tpebyemblit ypOBEHb MPON3BOANTENBHOCTH
(oaBneHne) ycTaHOBKMU.

*  Py4Hol

Hacoc He perynupyetcs N perynatopom. B py4yHom pexume

HacoC MOXeT MMeTb OAVH U3 CNeayLNX PeXUMoB paboTbi:
— Makc.
Hacoc pabotaeT ¢ MakcMmanbHON YyCTaHOBEHHOMN

YacToToM BpaLyeHus. (OToT pexumM paboTbl MOXHO BbibpaTb

TONbKO ANS YaCTOTHO-PErynnpyemMbiX HacoCoB. )
— HopmarnbHbll

Hacoc paboTaeT ¢ ycTaHOBEHHOM YacTOTOM BpaLLeHus.
— MuH.

Hacoc paboTtaeT ¢ MUHMManNbHOWM YyCTaHOBMEHHON YacToTOM

BpaLleHus. (3ToT pexum paboTbl MOXHO BbiGpaTh TONbKO
Ansi YaCTOTHO-PErynupyeMbIX HacoCoB. )

— OcmaHos
Hacoc 6bin npuHyaAUTENBHO OCTAHOBMEH.

Kpome uHdopmauum o pexunme paboTbl B OKHE COCTOSAHUSI MOXHO

HanTW pasnuyHble napameTpsbl, TakMe Kak:

* YacToTa BpalleHus (ans HacocoB 6e3 YaCTOTHOro
npeobpasosartens otobpaxaetcs Tonbko 0 unn 100 %)

* noTtpebnsiemas MoWHOCTb (ToNbko Hacockl CRE)
* pacxop anekTpoaHeprun (Tonbko Hacockl CRE)
* yacbl paboTbl.

10.5 Pa6ora (2)

B naHHOM MeHI0 MOXHO 3aaTb Camble OCHOBHbIE NapaMeTpsl,
Takve Kak yCTaHOBMEHHOE 3HaYeHNe, PEXUM pPaboTbl, PeXUM
ynpaBsneHusi U NPpUHyAMTENbHOE ynpaBrieHne Hacocamu.

TMO3 2268 3807



10.5.1 Paborta (2)
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Puc. 17 Pa6Gota

OnucaHue

Cronbel, nokasbiBaeT Anana3oH HacTpoiiku. [Mpu ynpasneHum no
NPVHLMMY 3aMKHYTOrO KOHTypa 3TO COOTBETCTBYET AnanasoHy
OCHOBHOrO gartyuka, sgecb 0-16 6ap. Npu ynpaBneHuun no
NPUHLMMNY Pa3OMKHYTOro KOHTYpa Ananas3oH HacTPOWKu
coctanset 0-100 %.

CneBa o1 cTonbua nokasaHo BbiOpaHHOEe YCTaHOBMEHHOEe
3HaveHune 1 (A), T.e. BENMYMHA, YCTaHOBMNEHHAs B ANCNNENHOM
okHe. CnpaBa oT cTonbua — TeKyllee ycTaHOBMNEHHOe 3HaYeHne
(B), T.e. ycTaHOBNEHHOE 3HaYeHWe, KOTOpoe ABMSETCS TOYKON
otcyéTta ansa MW perynatopa. Ecnv He 6b1no BbIOpaHO HUKaKowm
nonpaBoOYHON BENUYMHBI (BNUAHUS) HA yCTaHOBNEHHOE 3Ha4YeHne,
3T [ABe BenunyvHbl coBnaaatoT. CepbiM LBETOM B cTonbue
BbleNieHa Ta YacTb, KoTopasi NPefCcTaBseT TeKYLLYH0
N3MEpPEHHYI0 BenuUuuHy (aaeneHue Ha Boixoge) (C). CmoTtpute
paspenbl 10.7.5 BHewHee snusHuUe Ha ycmaHOo8/IeHHOe 3Ha4YeHuUe
(4.1.3)n 10.7.6 Hacmpolika ¢pyHKyuu enusiHus (4.1.3.2).

Mo avcnnerHbIM OKHOM HaxXoAUTCS CTPOKa MEHI0 Ans
HaCTPOWKM yCTaHOBIIEHHOrO 3Ha4yeHunst 1 n Bbibopa pexuma
paboTbl, Bkntovasa pexumsl Hopmasn. 1 OcmaHos. MoxHO Takxke
aenatb JOMONHUTENbHbLIE HACTPOWKU: PEXUM paboTbl CUCTEMBI,
pPEXMM ynpaBrneHusl, yCTaHOBMEHHbIE 3HAYeHUs AN 3aMKHYTOro
1 PasoMKHYTOro KOHTypa, a Takxke ynpasrieHne oTaenbHbIM
Hacocowm.

[Ounana3oH HacTPOMKK
YecmaHogneHHoe 3HadyeHue:

YnpaeneHue no npuHumny
3aMKHYTOrO KOHTYypa:

[nanasoH n3mepeHnin OCHOBHOIO
Aatyvka

Ynpaenexue no npuHumny
Pa30MKHYTOrO KOHTYypa:

0-100 %

HacTpoika yepe3 naHenb ynpaBrneHus
YcmaHosneHHoe 3HayeHue:
1. MomeTbTe MeHI0 PaboTa ¢ nomMollblo @ .

2. TMomeTsTe YeTaHoBNeHHOe 3HaveHune 1 ¢ nomowsio () nmm
. 3aganTe BENUUMHY C NOMOLLbIO @ unm @

3. CoxpaHute Haxartmem .
Pexxum pabomnbi:
1. MomeTkTe MeHio PaGoTa ¢ nomousio (3) .

2. lMomeTbTe pexum Hopman. nnn OctaHOB KHOMKaMu @ nnu
. CoxpaHuTe HaxaTtuem

HApyaue Hacmpoliku:
1. MNomeTkTe MeH0 PaboTa ¢ nomMolLbo @ .

2. MNomeTbTe [ipyrue HacCTPOMKMU KHOMKaMu @Mnm @ ]
HaXMuUTe .

3. BbibepuTe ogHy M3 HACTPOEK HUXKE C MOMOLLbIO @ unu @ "
Haxmute

* pexum paboTbl cuctemsl (cMm. pasgen 710.5.2)

* pexuMm ynpasneHus (cm. pasgen 70.5.3)

* yCTaHOBIEHHble 3Ha4yeHus (cMm. pasgen 10.5.4)

* ynpaBsneHue oTaenbHbIM Hacocom (cMm. pasgen 10.5.6).

3aBoAcKue HacTPOMKHM

YcTaHOBNEeHHOe 3HayeHne — 3TO Benn4ymHa, kKotopast NoAXoAUT
KOHKpPETHOW ycTaHoBKe NoBblweHns aasneHus Hydro MPC.
3aBofCKkMe HACTPONKM MOXHO U3MEHWTb Yepe3 MeHIo nycka.

10.5.2 Pexxum pabotbl cuctemnl (2.1.1)
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Puc. 18 Pexum paboTbl cuctemsl

OnucaHue

Onst Hydro MPC mMoxHo BbibpaThb LIeCTb pas3nuyHbIX PEXMMOB
paboTbl. HopmarsnbHbIlU — 3TO cTaHAapTHast HacTpomnka. CmoTpuTe
pasgen 10.4.3 Pexum pabomsi (1.2.1).

MpounsBoanTenbHoCcTb paxumoB Makc., MuH., Onpedensembii
rnonb3oeamernem n Paboma e asapuliHoM pexume MoXeT OblTb
3ajaHa B MeHio HacTpownknu.

YTto6bl 3apaTh npon3BoANTENTbHOCTb HAcoCa U YCTaHOBJIEHHOE
3HayeHne B NOSABUBLUEMCSH OKHE MOXHO NepenTu
HenocpeacTBeHHO B MEHKO HachOVIKM.

[Onana3oH HaCTPOMKMU

MoxHo BbIGpaTb Takue pexumsl paboTbl, kak HopmarnbHbld,
Makc., MuH., Onpedensiembil nonb3oeamenem, OcmaHos, a
Takke Paboma e agapuliHOM pexume.

HacTpoika yepes naHenb ynpasneHus
1. MNomeTkTe MeHlo PaboTa ¢ nomolLbio @ .

2. MNomeTbTe [ipyrue HacCTPOMKU KHOMKaMM @Mnm @ .1
HaXMUTe .

3. MNomeTbTe Pexnm paboTbl cUCTEMbBI KHOMKaMu @ nnu @

W HaXMUTE )

4. Bbibepute HyXHblll pexum paboTbl NOCPEACTBOM MapKUPOBKY
O[HOW NN HECKOMNbKNX CTPOK KHOMKOW @Mnm @ n
HaxmuTe .

5. Ons Toro 4yto6bl 3aaath NPOU3BOAUTENBHOCTL B MUH., Makc.,
onpefensemMom nosib3oBaTenemM pexmnMax unvm Bo Bpems
paboTbl B aBapMNHOM pexvMe, MOMETLTE HYXKHYI0 CTPOKY B
HVKHEN YacTh OKHa U HaXkMuTe
CwmotpuTe pasgensl 10.7.33 MuH., makc. u onpedensembil
rnonb3o8amernem pexumsi (4.3.14)n 10.7.25 Paboma 8
asaputiHom pexume (4.3.5).

3aBoAcKMe HacTpPoOMKu
HopmanbHblid.
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10.5.3 Pexxum ynpaBneHus (2.1.2)
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Puc. 19 Pexum ynpasnexus

OnucaHue

Bo3MOXHbI AiBa pexumMa ynpasrieHus, @ UMEHHO: Mo NpUHLMMY
3aMKHYTOrO U Pa3oMKHYTOro KOHTypa. Mpumepbl:

3aMKHYTbIW KOHTYpP

TUAMYHBIM PEXMMOM ynpasreHna ABndaeTca pexunm no npuHuuny

3aMKHYTOro KOHTypa, korga M perynaTtop koHTponupyet
perynupyeT AaBrieHUe Ha BbIXOAE YCTAaHOBKM MOBbILLEHNS
faBrieHus, 4To6bl OHO COOTBETCTBOBAsIO TPEGYeMoi BenuumHe

(obecneyeHvie ycTaHOBNEHHOTO 3HayeHust). Npon3BoanTenbHOCTb

OCHOBBIBAETCSl Ha YCTAHOBMNEHHOM 3Ha4YeHuun, 3aAaHHOM AN
3aMKHYTOro KoHTypa. CmMoTpute pucyHkn 20um 21.

e

-
-

Puc. 20 YctaHoBka, perynupyemas BCTpOeHHbIM [N
KOHTPOMNNEepoM (3aMKHYTbI KOHTYpP)

P [6ap]
A

YcTaH.
3HayeHune

» Bpewms [cek]

Puc. 21 PerynupoBoyHas xapakTepucTtuka asns 3amMKHyToro
KOHTYypa

22

TMO3 2283 3807

TMO3 2231 3905

TMO3 2390 4105

HacTtpoika 4yepe3 naHenb ynpaBneHus

1. MNMomeTbTe MeHio PaboTta ¢ nomoLLbo @ .

2. MNomeTbTe [ipyrue HaCTPOMKMN KHOMKaMu @Mnm @ n
HaXMUTe :

3. MNomeTbTe Pexxum ynpaBneHuUs KHOMKaMmu @ nnm @ .M
HaXMUTe .

4. BbibepnTe 3aMKHYTbIN KOHTYP KHOMKOM @ unm @ "
HaXMmuTe .

5. 3apainTe ycTaHOBNEHHOe 3Ha4YeHne. CMoTpute pasaensl
10.5.4 YemaHoeneHHblie 3Ha4eHus (2.1.3) n 10.5.1 Paboma
(2).

Pa3oMKHYTbIN KOHTYpP

Mpu ynpaBneHny no nNpuHUMNY pa3oMKHYTOro KOHTypa Hacochl
paboTaloT ¢ (PMKCMPOBAHHON YaCcTOTON BpaLLeHus.

YacToTa BpalleHnss paccumTbiBaeTCs U3 NPOU3BOAUTENbHOCTY,
ycTtaHoBneHHon none3osartenem (0-100 %).
Mpon3BoaMTENBHOCTL HAacoca B NPOLIeHTax NponopuMoHansHa
pacxopgy.

YnpaBneHue no NpUHLUNY pa3oMKHYTOro KOHTypa 0bbIYHO
MCNOMb3yeTCs, eCNW YCTaHOBKa PerynnpyeTcsi BHELLHUM
KOHTPOMMEpPOM, KOPPEKTUPYIOLLMM MPOU3BOANTENBHOCTD
nocpeacTBOM BHELUHEro curHana. Takum BHELHUM
KOHTPOMIEPOM MOXET BbITb, K MPUMEPY, UHXEHEPHas cuctema
3aaHus, K koTopoi nogkntoyeH Hydro MPC. B aTom cnydvae

Hydro MPC BbicTynaet B ponu nyckatens. CMoTpute pucyHkmn 22

n 23.

e = A o=

Puc. 22 YctaHoBKa NOBbIWEHNSA JaABNEHUSA C BHELLIHUM
KOHTPOMMEpPOM (Pa3oOMKHYTbIN KOHTYpP)

Pacxog [mM3/4]
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Puc. 23 PerynupoBoyHasi xapakTepucTuka ans pasoMKHyTOro

KOHTYpa
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Puc. 24 PerynupoBoyHas xapaktepucTtuka ans Hydro MPC-E
B PA30MKHYTOM KOHTYype
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Puc. 25 PerynupoBoyHasi xapaktepucTtuka ans Hydro MPC-
ED B pa3soMkHyTOM KOHType
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Puc. 26 PerynupoBoyHas xapaktepucTtuka ans Hydro MPC-
ES B pa3oMKHyTOM KOHTYype

Pacxog, [mM3/4]
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TMO3 9974 4807

Puc. 27 PerynupoBoyHas xapaktepuctuka ans Hydro MPC-S
B PA30MKHYTOM KOHType

[nana3oH HaCTPOWKKN

[MpyMeHNTENBHO K PA30MKHYTOMY KOHTYPY BbIMOJHATCSA
cneayoLiMe HaCTPOMKN:

* OCTaHOB YCTaHOBKM MoBblweHust AasneHns Hydro MPC

* BblIOOp pexunma ynpaBneHus no npuHumny PasoMKHymozo
KOHmMypa

e HacTpOIKa yCTaHOBMIEHHOIO 3HaYeHNs 1, PA3OMKHYTbIN KOHTYP
e HacTpolKa BHELIHEro BAUAHUS Ha YCTAHOBMEHHOE 3HaYeHne
« BblGop paboyero pexuma HopmasbHbil.

HacTtpowka yepe3 naHenb ynpaBneHus

YT106bl YCTAHOBUTbL MCTOYHWK BHELLHETO YNpaBneHus Ansi
cucTembl noBbiweHus AasnexHus Hydro MPC, BeinonHute
cnegyioulee:

1. MomeTkTe MeHio PaGoTa ¢ nomoLsio (3).

2. MNomeTbTe pexum paboTel OcTaHOB KHOMKOWM @ nnu @ "
HaxmuTe . MosiBMBLUIAsics cnpaBa ranoyka nokasbiBaer,
41O paboTa Hacoca ocTaHOBMEHA.

3. MomeTbTe [Apyrue HaCTPOMKM KHOMKOW @ unm @ "
HaXxMuTe

4. MNomeTbTe Pexum ynpaBneHUs KHOMKON @ nnu @ "
HaxmmuTe (o) .

5. BuibepuTe Pa3soMKHYTBI KOHTYp KHOMKOR (&) urn (&) u
HaXMuUTE .
6. BepHutech, ABaxabl HaXaB .

7. MNomeTbTe YcTaHOBNEHHOE 3Ha4YeHue 1, pa3OMKHYTbIN
KOHTYP KHOMKOW (&) unu (&) .

8. MocTaskTe ycT.3HaveHne Ha 100 % ¢ nom. @ 1 coxpaHute,
HaxaB

9. lMNMomeTbTe MeHo HacTponku ¢ NOMOLLbIO @ .

10.MomeTbTe OCHOBHOI KOHTpONnep kHOMKoit (V) unu () u
HaXMUTe

11.MNomeTbTe BHewHee BNUsAAHWE Ha yCTaHOBNEHHOE 3HaYeHue

c nomouwblo (%) unu (&) 1 HaxmuTe .

12.0TmeTbTe MeperTu K HaCTpoKMKe aHanoroBoro Bxoaa
I @ U HaXMUTe

13.BbibepuTe aHanoroBbIN BXOA4 KHOMKOW @m‘m @ M Haxmute

14.BbibepuTe gnanasoH aHanoroBoro BXoga KHOMKOMN @Mnm
@ N HaXMuTe . BbibpaHHbIi AnanasoH nomevaeTcsi
raniouKkon.

15.MNMomeTbTe U3mepeHHaa BenMunHa BXOAHOrO cUrHana
KHOMKOW @ nnm @ N HaXMuTe . MosiBnsieTcs OKHO
4.3.8.1.1.

16.Bbibepute curnan 0-100 % c nom. @ nnu @ M Haxmure
17 .Haxmunte , YTOObI BEPHYTbCA B OKHO 4.3.8.1.

18.YCTaHOBUTE MUHUMATbHYIO BEMUYUHY ONS AaT4YMKa KHOMKaMu
@) wnn (5 n coxpaHuTe Haxatem
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19.YcTaHOBMTE MaKCUMArbHYIO BENNUMHY A8 AaTUMKa KHOMKaMU
@) wnn (S v coxpanuTe HaxaTem

20.BepHutech, ABaxabl HaXxKaB .

21.NMomeTbTe BxogHasa BenuMunHa noa BAUSIHUEM KHOMKON @
unu (A) ¥ HaxmuTe .

22.MomeTbTe curnan 0-100 % ¢ nomowsio (&) unu (A) u
HaXmMuTe

23.4Y706bI BEPHYTbLCS, HAXMUTE .

24 KHorkow @ nnu @ nomeTbTe HacTpouka cyHKuMM
BNUAHUA N HAXMUTE . Noppo6Hee cmoTpuTe pasnen
10.7.6 Hacmpolika ¢pyHkyuu enusHus (4.1.3.2).

25.lomeTbTe CTPOKY MEHI0, B KOTOPON 3a4aéTCcs KONMYecTBO
TOYeEK, KHoMKamm @ nunm @ N HaXmMuTe

26.Bbibepute HY)KHOE KONMMYECTBO TOYEK KHOMKOMN @ nnm @ n
COXpaHuUTe HaxaTuem

27.NMomeTbTe BHewHMn BXxogHOM curHan (tovka 1) kHonkamm
&) wm ().

28.YcTaHOBUTE 3HaYeHWe ANst BHELIHero BXOAHOro curHana
KHOMKaMu @ unu N COXpaHUTe HaxaTmem .

29.MomeTbTe YMEHbLWUTb yCTaHOBNEHHOe 3HaYyeHue Ao
(Touka 1) kHorkamu (&) urm (A)

30.YcTaHoBUTE 3HaAYeHMe B NpoLeHTax KHonkamm @ mnm @ "
coxXpaHuTe HaxaTuem .

31.MoBTOpUTE NYHKTBI 27-31 ANst BCcex BblIOpaHHbIX TOYEK.
32.47106bl BEPHYTLCH, HAXMUTE .

33.MomeTbTe Bpemsa ana dounbTpa ¢ NOMOLLbIO @ nnu @ ,
3afjalTe BpeMsa B CeKyHAax KHomkamu @ nnu @ "
coxpaHuTe

34.NMomeTbTe AKTUBUMPOBATb KHOMKaMu @ nnu @ 1 HaxXmuTe

. MosBMBLUAsicA cnpaBa ranoyka nokasbiBaeT, 4YTo
byHKLUMSA aKTMBMPOBaHa.

35.BepHutech, ABaxabl Haxas .

36.MomeTbTe MeHo PaboTa ¢ noMolLbo @ .

37.0tmeTbTe HopManbHbIN pexum paboTbl KHonkamu @ nnm

N HaXMuTe . MosiBMBLUIAsica cnpaBa ranoyka
nokasbiBaeT, YTO pabounii pexunm - HopmanbeHbli. Tenepb
yCTaHOBKa NOBbILLIEHUS AABNEHNS MOXET perynnpoBaTbes
BHELUHWUM KOHTPOSNEpoM.

3aBoAcKue HacTPOMKU
YnpaBneHve no NpuHUMNY 3aMKHYTOro KOHTYypa.

10.5.4 YcTaHOBNEHHblIe 3Ha4YeHuA (2.1.3)
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Puc. 28 YcTaHOBNEHHbIE 3HAYEHUs
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OnucaHue

Kpome oCcHOBHOro yctaHoBrneHHoro 3HaveHuns 1 (otobpaxaetcs
B OKHe 2 MeHo Pa6oTa), MOXHO 3aaaTh LWeCTb anbTepHaTUBHbIX
YCTaHOBMEHHbIX 3HAYEHWI ANs yNpaBneHUs no NpuUHLMUNY
3aMKHYTOro KOHTypa. Kpome Toro, MoxHo 3afaTb CEMb
YCTaHOBMEHHbIX 3HAYEHWI ANs YNpaBneHUs Mo NPUHLMNY
Pa3oMKHYTOro KOHTYypa.

24

Kak onucaHo B pasgenax 10.7.3 AnbmepHamueHbie
ycmaHo8eHHble 3HadyeHusi (4.1.2) n 10.7.4 AnbmepHamueHble
ycmaHoeneHHble 3Ha4eHusi 2 - 7 (¢ 4.1.2.1 1o 4.1.2.7), ¢
NMOMOLLbIO BHELLIHNX KOHTaKTOB MOXHO aKTMBMpPOBaTb OHO U3
anbTepHATUBHBIX YCTAHOBNEHHbIX 3HAYEHUNA.

[vana3oH HacTpPoMrKu

[lnanasoH HaCTPOWKN YCTAHOBMNEHHbIX 3HAYEHUI A8 yNpaBneHnst
Mo MPUHLMMY 3aMKHYTOro KOHTypa 3aBUCUT OT AMana3oHa
OCHOBHOro gaTtyuka. CmoTtpuTe pasgen 10.7.7 OcHogHoU damyuk
(4.1.4).

Mpy ynpaBneHun No NpUHLMMY PasoMKHYTOrO KOHTYpa AManasoH
HacTponku coctasnset 0-100 %.

HacTpoiika Yepes naHens ynpasneHus

1. MomeTkTe MeHio PaGoTa ¢ nomowsio (3) .

2. MowmeTtTe fipyrue HacTpoiiku kHomkamu (&) unu (A) u

HaXMuUTE }

3. MNomeTbTe YcTaHOBMNEHHbIE 3HAYeHUSA KHOMKamm @ unm

@) v naxmuTe @

4. BeiGepuTe YCTAHOBMNEHHOE 3HAaUYEHMe KHOMKOA (&) uin (A) .

5. BbiGepuTe yCTaHOBNEHHOE 3HAUEHME KHOMKOM (+) uin (5) u
HaXMUTE .

3aBoackue HaCTPOMKKU

YcTaHOBMNEHHOe 3HaYeHve 1 Ansa ynpaBneHusa no npuHuuny
3aMKHYTOrO KOHTypa — 3TO BENMYMHa, KoTopas NoAXoAUT
KOHKpeTHow yctaHoBke Hydro MPC.

[pyrve ycTaHoOBMEHHbIE 3HAYEHWS AN YNpaBneHust No npuHumuny
3aMKHYTOro KoHTypa - 3 6apa.

Bce ycTtaHoBneHHble 3Ha4YeHWs Ans ynpasneHns no npuHuuny
Pa3oMKHYTOro koHTypa coctaenstoT 70 %.

10.5.5 YnpaBneHue otaenbHbIM Hacocom (2.1.4)
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Puc. 29 YnpaBneHue otgenbHbIM HACOCOM

OnucaHue
MOXHO M3MEHUTb pexnm paboTbl U NEPENTM OT aBTOMaTUYECKOro
K OLHOMY U3 PYYHbIX PEXUMOB paboThl.
Asmomamuyeckuli
Hacocbl ynpasnsitoTcs M perynatopom, KOTopbli cneaut, 4Tobbl
Npon3BOANTENBHOCTb YCTAHOBKMN MOBbILLIEHUS AaBNeHUs
cooTBeTCcTBOBana Tpebyemon BenvynHe (4aBneHuto).
PyyHou
Hacoc He ynpaBnsieTca N perynsatopom, a HACTPOEH Ha OAWH 13
crneayLnX PyYHbIX PEXMMOB paboThbl:
*  Makc.
Hacoc paboTtaeT ¢ MakcManbHON YCTaHOBIIEHHOW YacTOTON
BpaLLeHus. (3ToT pexum paboTbl MOXHO BbIOpaTh TOMNLKO ANs
YaCTOTHO-PErynMpyemMbiX HAaCOCOB.)
*  HopwmanbHbIl
Hacoc paboTaeT ¢ ycTaHOBEHHOW YaCTOTOW BpalLeHUs.
* MuH.
Hacoc paboTtaeT ¢ MUHMManbHON YCTaHOBMEHHON YacTOTON
BpaLleHus. (3ToT pexum paboTbl MOXHO BbIBpaTb TOMbKO AN
YaCTOTHO-PErynmpyemMbiX HacOCOB.)



*  OcmaHos
Hacoc 6bin NpUHYAUTENbHO OCTAHOBEH.

B py4HOM pexume paboTbl Hacockl He noanagakT nog 0bblYHOE
KackagHoe ynpaBneHue HacocaMu Unu perynmpoBaHue 4acToThbl
BpalleHusi. Hacockl B py4yHOM pexvmMe paboTbl «MeLLatT»
06bl4HOMY ynpaBneHuto Hydro MPC.

Ecnu oguH nnn 6onblue HacocoB paboTalT B py4YHOM pexume,
yctaHoBka Hydro MPC BeposiTHO He cMoxeT paboTaTb ¢
3a4aHHON NMPOU3BOAUTENBHOCTLIO.

[ins aton dyHKUMM ecTb ABa OKHa. B nepBom okHe BbiGupatoT
Hacoc ANs HaCTPOWMKKM, B CredytoLemM OKHe BbIGUpatloT pexnm
paboThbl.

[Ounana3oH HacTpPOWKK

MoxHo BbIGpaTb BCE HACOCHI.

HacTpoiika Yepes naHenb ynpasneHus
1. MometkTe MeHio PaGoTa ¢ nomowsio (3).

2. MomeTtTe [ipyrue HacTpoiku kHomkammu (%) unu (A) u
HaXMUTE )

3. NomeTbTe YNpaBneHue otaenbHbLIMU HacocamMm KHOMKOWM

& unn (B u HaxmuTe @

4. Bblibepute oguH Hacoc KHOMKOW @ unn @ N HaXMuTe

10.5.6 HacTpoiika otaenbHbIX pexumoB pabotsi (¢ 2.1.4.1 no
2.1.4.6)
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Puc. 30 HacTtpoiika oTaenbHbIX pexMMoB paboTbl

OnucaHue

3OT0 OKHO NosiBRsieTCs Ansl oTAeNbHbIX HACOCOB U AaeT
BO3MOXXHOCTb HacTpanBaTb PexuM paboTbl.

Ounana3oH HacTpPoOMnKu

MoxHo BblGpaTb Asmomamuyeckuli unn PyyHol pexum paboTsl,
a Takke pexum paboTbl Hacoca B py4HOM pexume - Makc.,
HopmanbHbit, MuH. unn OcmaHos. [insi HacocoB 6e3 YacTOTHOro
npeobpasoBaTtenst MOXHO BblibpaTb Tonbko Hopmarsn. nnm
OcmaHos.

HacTpoiika yepes naHenb ynpaBneHUs

1. NMomeTbTe MeHto PaboTa ¢ nomMoLlbio @ .

2. MNomeTbTe YnpaBneHue oTaenbHbLIMU HacoCamMm KHOMKOW

&) vnu (&) v Haxmute (ok) .

3. BbIGepuTe 0aMH HAcOC KHOMKON (V) unu (A) n HaxmuTe

4. MomeTbTe ABTOMaTUYeCKUN unn Py4Hon KHOMKOM @ nnm

(®) v HaxmuTe .

5. PyyHol: BbibepuTe pexum paboTbl KHOMKOM @ munm @ n

HaXMUTE :

6. HopmarnbHbil: NomeTbTe YCTaHOBMEHHOE 3Ha4YeHue C
NoMOLLbIO @ unu
3apaiiTe 4yacToTy BpalleHUs YaCTOTHO-perynnpyemMoro Hacoca

KHOMKOW () unu (2) 1 HaxmuTe (ok) .
3aBopckMe HaCTPOIIKN
Aemomamudeckud.

10.6 ABapusa (3)
MeHto ABapus faét 0630p aBapuii U npeaynpexaeHui.

B 3TOM MeH0 MOXHO CGPOCUTL aBapuiiHble CUrHarnbl 1
NPOCMOTPETL XXypHarn aBapuii.

10.6.1 CocTosiHue aBapuu (3)
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Puc. 31 AapuinHoe cocTosiHue

OnucaHue

Mpun kakon-nMGo TEXHUYECKOW HEUCTPABHOCT # yCTaHOBKU
nosbllweHuns gasneHnss Hydro MPC nnu ogHoro n3 eé
KOHTPONMMPYEMbIX KOMMNOHEHTOB MOSIBNSETCS aBaPUIAHbIA CUTHAN
& vnu npepynpexaexue i=. Mpu aBapum NOsIBNSIETCS CUrHan o
TEXHUYECKOWN HENCMPABHOCTU, KOTOPbIA NOAAETCA CUrHaMbHbIM
perne TEXHWYECKOW HEUCMPaBHOCTU U KPaCHbIM CBETOBbIM
nHgukatopom Ha CU 351, a Takke MOXET U3MEHUTLCH PEXUM
paboTbl, Hanp., HopmarbHbIl PEXUM NEPEXOANUT B PEXUM
OcmaHos. Mpw npegynpexaeHnn NosBAsieTcs TONbKO MHAUKATOP
TEXHUYECKOW HEUCMPABHOCTY.

Tabnuua nokasbiBaeT BO3MOXHbIE NMPUYMHbI HEUCNIPABHOCTH,
KOZAOBbI HOMEP aBapun, a Takke Bbl3blBAaET NN TEXHUYEcKas
Henonazka aBapuiHbIN curHan unu npegynpexaexve. Kpome
Toro, Tabnuua nokasbiBaeT, B KAKOW pexuM paboTbl nepexoant
yCTaHOBKa MOBbILLEHNSI AaBMNEHNs B Cllydyae aBapuu, a Takke
BbIMOMHSAETCS N NOBTOPHbIN NMYCK yCTaHOBKK 1 cbpoc
aBapuIHOIO cUrHana BpyYHyK Uiu aBToMaTuyecku.

Tabrnvua Takke NokasbiBaeT, YTO OTBETHbIE AENCTBUS MO
YCTPaHEHUIO HEKOTOPbIX U3 NEPEYNCIIEHHbIX MPUYMH
HEeMcnpaBHOCTM MOXHO 3a4aTb B MeHo HacTponku. Cmotpu
paspenbl 10.7.24 lNnasHoe ysenuyeHue 0aeneHus (4.3.3) n
10.7.41 ®yHkyuu koHmpons (4.4) po 10.7.51 Cbpoc dasneHus
(4.4.8).
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10.6.2 Tekywue aBapum (3.1)
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Puc. 32 Tekylwme aBapuinHble curHanbl

OnucaHue

[laHHOe nogMeHto nokasbiBaeT:

» [lpepynpexpatoLyme curHansl d_ Bbl3BaHHbIE
HEencnpaBHOCTSIMU, KOTOPbIE eLLé He YyCTPaHEHbI.

+ [peaynpexpatowime curHansl Ji=, Bbl3BaHHbIe
HEeNCnpPaBHOCTSIMU, KOTOPbIE yXKe YCTPaHeHbI, HO CUTHan
npegynpexaeHus Heobxoaumo copocUTb BPYUHYHO.

»  ABapuiiHble CUrHanbl (i, Bbi3BaHHbIE HEVCNPABHOCTAMMU,
KOTOpblE €eLLE HEe YCTPaHEHbI.

+  ABapwiiHble cUrHarbl ., BbI3BaHHbLIE HEMCTPABHOCTSIMU,
KOTOpblE YyXe yCTpaHeHbl, HO TpebyeTcs py4Houn cbpoc
aBapuiHOro curHana.

Bce npegynpexaeHus v aBapuiiHble cuUrHarnbsl ¢ aBTOMaTU4eCKUM

cbpocoM aBTOMaTMYECKN yaansoTCs U3 MEHIO Cpa3y Xe nocrne

yCTpaHeHMUs HEUCMNPaBHOCTMU.

Py4How cbpoc aBapuiiHbIX CUTHANOB MOXHO BbINOMHUTL B

[aHHOM OUCMNNENHOM OKHE, HaxaB . ABapuiHbIN curHan He

MOXeT ObITb COpOLIEeH A0 Tex Nop, noka He ByaeT ycTpaHeHa

TEeXHUYecKasi HeMcnpaBHOCTb.

Mpu kaxxgom npegynpexaeHun unu asapum otobpaxaercs

crnepymwlee:

« 370 npeaynpexaeHve (It Unu aBapuitHbIi curHan &,

* MecTo BO3HUKHOBEHUSI HeucnpasHocTh: Cuctema, Hacoc 1,
Hacoc 2, n 1.4.

* [pu HencnpaBHOCTSX, CBSI3AHHbIX C BXOAHbIMU AaHHbIMMU,
oTobpakaeTcsi BXOQHOW curHan.

» [lprynHa TEXHNYECKON HEUCNPABHOCTM, a TaKXe KO aBapuu B
ckobkax: HexBaTtka Bogbl (214), MakcumanbHoe AaBrneHue
(210) n T.A.

» Korga nosiBunace HeucnpaBHOCTL: [laTa n Bpemsi.

» Korga HeucnpaBHoCTb Gbina ycTpaHeHa: [lata u Bpemsi. Ecnu
HEeMCrnpaBHOCTb eLé He ycTpaHeHa, Aata u Bpems
o603HayeHsbl --...--.

MocnegHee npeaynpexaeHne/aBapuiiHbiin curHan otobpaxatTcs

B BEPXHEN YacTu OKHa.



10.6.3 XXypHan aBapun (3.2)

B xypHane aBapuii MOXXHO COXpaHWUTb A0 24 npenynpexneHui n
aBapui.
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Puc. 33 XypHan aBapuii

OnucaHue

3pecb oTobpaxatlTcs npeaynpexaeHns 1 aBapuiiHble CUrHanbl.

Mpu kaxxgom npegynpexaeHun unu aBapum otobpaxaercs

crnepywoluee:

« 370 npepynpexaexue iinnu asapuitHbIii curHan &

* MecTo TexHuyeckon HencnpaBHocTu. Cuctema, Hacoc 1,
Hacoc 2, n T.4.

» [lpy HencnpaBHOCTSIX, CBA3AHHbIX C BXOAHLIMWU AaHHbIMMU,
oTobpaxaeTcsi BXOQHOW curHarn.

* [puynHa TEXHNYECKON HENCMPABHOCTU, a TaKXKe Kog aBapumn B
ckobkax: HexBaTtka Boabl (214), MmakcumanbHoe gaBneHune
(210) n T.4.

» Korga nosisunacbk HeucnpaBHoCTb: [lata u Bpems.

» Korga HencnpaBHOCTb Gbina ycTpaHeHa: [lata n Bpemsi. Ecnin
HEencnpaBHOCTb eLLé He yCTpaHeHa, faTa U BpeMsi
obo3HayeHsbl --...--.

lMocnegHee npegynpexaeHne/aBapuinHbIi curHan otobpaxatTcest

B BEPXHEN 4acTu OKHa.

10.7 HacTtpowku (4)
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Puc. 34 Hactponku

B meHi0 HacTpomnku MOXHO ycTaHaBnuBaTb cnegyolime

dyHKUNN:

» OcHoOBHoOW KOTponnep
HacTtpovika MW perynstopa, anbTepHaTUBHbLIX YCTAHOBNEHHbIX
3HAYEHWI, BENUYUHbBI BHELLIHETO BMUSIHAS HA YCTaHOBIEHHOE
3HayeHVe, OCHOBHOIO AaT4yuka, TakTOBOW Nporpammbl,
NpoMnopLMOHanbsHOro AaBneHus u KoHUrypmpoBaHus S-
YCTaHOBKM.

» KackagHoe ynpaBneHne Hacocamu
YcTaHOBKa MUH. BpEMEHU MexXay NyCKOM/OCTaHOBOM, Makc.
yucna nyckos/vac, KONMMYecTBa Pe3epBHbIX HACOCOB,
NPVHYAUTENbHOW CMEHbl HACOCOB, MPOBHOrO Nycka, BKIOYEHUS
[EeXypHOroero Hacoca, nonbITKN OCTaHOBa Hacoca, HacTpoika
4acTOoTbl BpalLEeHUsi Mycka 1 OCTaHOBa, MUH.
Npon3BOANTENBHOCTM U KOMMEHcaLuy NycKoBoro nepuoaa
Hacoca.
* [lononHutenbHble YHKLUN
HacTpolika yHKUMM oCcTaHOBa; NNABHOIO yBENNYeHUs
AaBneHns; UM@POBbLIX Y aHanoroBbIX BXOA0B; LM pPOBbIX
BbIXOA0B; paboTbl B aBapUNHOM peXnMme; MUHUMAIbHOTO,
MaKcumManbHOro 1 onpeaensieMoro nonb3oBaTenem pexvma
paboTbl; AaHHbIX XapakTePUCTUK Hacoca, OLLeHKM pacxoaa;
WCTOYHVKA yNpaBneHns n MKCMpOBaHHOTO AABMEHNS Ha
BXO[€.
* OyHKLUN KOHTPONS
YcTaHoBKa 3aLmThl OT "Cyxoro xoda", MUH. U Makc. AaBneHns,
BHELLUHEeW HencnpaBHOCTK, BbIxoAa 3a npeaden 1 1 2, Beixoaa
paboyelt ToukM Hacoca 3a npefensl paboy.nnanasoHa un
cbpoca gaBnexus.
e ®yHkumm CU 351
Bbi6op s3blka MHTepdelica, OCHOBHOTO si3blka Y eAUHWL]
N3MepeHus.
HacTpovika BpemeHu u gatbl, napons, fokanbHON ceTy,
Homepa GENIbus n cocTtosiHua nporpammHoro obecneveHums.
[ns Toro 4To6bl NPaBUIBLHO HAaCTPOUTL BCE ATU PYHKLUN,
yctaHoBka Hydro MPC gomxHa ObITb BKItOYEHa.
B 9TOM MEHI MOXHO MEHATb HAaCTPOMKKN, TONbKO ecnu Habop
BbINONHSAEMbIX (PYHKLMI HEOBXOAMMO pacLUMpUTbL, Hanpumep,
anbTepHaTUBHBIMW YCTAHOBIIEHHBIMW 3HAYEHUAMU UK
BEMMYMHAMU BNMSHUS Ha YyCTAHOBIEHHOE 3HaYeHune, a Takxe,
ecnn HeobxogMMo M3MeHuTb HacTporikn CU 351.

10.7.1 OcHoBHoM koTponnep (4.1)
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Puc. 35 OcHoBHoW koTponnep

OnucaHue

B naHHOM pasaerie MeHI0 MOXHO 3afaTh (PYHKLMY At OCHOBHOTO
KOHTponnepa.

B AaHHOM MEHI0 MOXHO MEHSTb HACTPOWKM, TOMbKO ecrnu HaGop
BbIMOMHAEMbIX (DYHKLMIA HEOBGXOAMMO PacLIMPUTb, HaNpUMep,
anbTepHATUBHBLIMU YCTAHOBIIEHHBIMY 3HAYEHUSIMU, BENIMUYMHAMM
BHELLUHero BMUSHUSA Ha yCTaHOBIIEHHOE 3HaYeHue, TaKTOBO
MPOrpammMoi Uy NMpPOMopPLMOHabHLIM AaBIEHUEM.

MoxHo BbIGpaTh criegyoLme MeHio:

* [N perynstop

* ArnbTepHaTUBHbIE YCTAHOBMIEHHbIE 3HAYEHUS

* BHellHee BNMSHME Ha yCTAaHOBNEHHOE 3HaYeHNe
*  OCHOBHOI AaT4mK

+ TakTtoBas nporpamma

« [epenag naBnexus

*  KoHdurypuposaHue S-ycTaHOBKM.
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10.7.2 MW perynsaTop (4.1.1)
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Puc. 36 T perynaTop

OnucaHue

YctaHoBka Hydro MPC BknitovaeT B cebs ctaHaapTHbIv A
perynaTop, KoTopbli obecneumBaeT cTabunbHOe AaBreHune,
COOTBETCTBYIOLLEE YCTAHOBIIEHHOMY 3Ha4YeHUI0.

HacTtpovikn M perynstopa MOXHO NOMEHATb B 3aBUCUMOCTU OT
TOro, AOMHKEH OH pearnpoBaTb Ha U3MeHeHns Bogopasbopa
mMeaneHHee unm GeicTpee.

YT106bI NONy4nTL 6onee GbICTPyto peakuymnio, KO3IMPULNEHT
ycunenust K, AOMKeH pactu, a Bpemst MHTerpuposanus T; -
YMeHbLUaTbCA.

Y106kl nonyunTs Goree MeaneHHy peakumio, KoapduUMeHT
ycunenns K, aomkeH ymeHblwatbes, a Tj - pacTy.
[nana3zoH HacCTPOMKMK

* KoadppuumeHt yeunenus Kp: ot =30 go 30.
Mpumeyanue: [ing ynpasneHus no obpaTHon CBA3N
yctaHosuTe K Ha oTpuuaTeribHyo BENIMYMHY.

*  WHrerpanbHoe Bpems Ti: o1 0,1 go 3600 cekyHa.

HacTtpoiika yepe3 naHenb ynpaBneHus
1. MNomeTbTe MeHi0 HacTpomkm ¢ noMoLbo @ .

2. MomeTkTe OCHOBHOWM KOHTpOnnep kHonkoin (%) unn (&)
HaXMUTE

3. MometsTe MU perynsiTop kHonkoit (&) urn (A) 1 HaxmuTe

4. Bbibepute koadduumneHT yeunenus (Ky) kHonkamm @ unu
. 3apaniTe BeNMYMHYy KHOMKamu nnm @ 1 coxpaHute
Haxatvem (ok) .
MpumeyaHue: NameHeHuns koapdpuumnerta Ky, kak npasuno,
He TpebyeTcs.

5. Bbibepute Bpems nHterpmpoBanus (T;) KHonkamu nnm
(») . 3apaiite Bpewmsi kHorkamn () unu (5) U HaxmuTe .

3aBoAcKMe HAacTPOMKKu

* Kp: 0.5

e Ti: 1 cekyHaa
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10.7.3 AnbTepHaTUBHBbIE YCTaHOBIIEHHbIe 3Ha4YeHus (4.1.2)
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Puc. 37 AnbrepHaTVBHblE YCTAHOBIEHHbIE 3HAYEHUS

OnucaHue

[aHHas dyHKUMst No3BONAEeT BbIGUpaTh 40 LWeCTH
yCTaHOBIEHHbIX 3HayeHu (Ne co 2 no 7) B kayecTBe
anbTePHATUBHBIX 3HAYEHWNI K OCHOBHbLIM YCTAHOBIIEHHbIM
3HayeHusaM (Ne 1). OcHoBHOe ycTaHoBMeHHoe 3HaveHune (Ne 1)
3agaétca B MeHio Pabora.

Kaxpoe ansTepHaTMBHOE YCTAaHOBMNEHHOE 3Ha4YeHne MOXeT ObITb
BPYYHYI0 NPUCBOEHO OTAENbHOMY Lndposomy Bxoay (DI — digital
input). ECnn KOHTaKT BXOA4a 3aMKHYT, NpUMeHsieTcs
ansTepHaTUBHOE YCTaHOBIEHHOE 3HaYeHne.

Ecnun BbIGpaHo 6onbliue 04HOrOo ansTepHaTUBHOIMO 3HAYEHNS U
OHU aKTUBMPOBaHbI ofHoBpemeHHOo, CU 351 Bbibupaet
YyCTaHOBIEHHOE 3HaYeHNe C HAaUMEHbLLUMM HOMEPOM.

[vana3oH HacTpPOWKKN
» LlecTb ycTaHOBNEHHbIX 3Ha4YeHun, Ne co 2 no 7.

3aBoAcKue HacTPOMKu
AnbTepHaTUBHbIE YCTAHOBIEHHbIE 3HAYEHUs1 He BbiGpaHbI.

10.7.4 AnbTepHaTUBHbIe YCTAHOBJIEHHbIE 3Ha4YeHuA 2 - 7
(c4.1.2.1 no 4.1.2.7)
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Puc. 38 AnbTepHaTMBHbIE YCTAHOBMNEHHbIE 3HaYeHus 2 - 7

[Ina kaxaoro anbTepHaTUBHOIO YCTAHOBMEHHOTO 3HAYeHUst
BblOepuTe COOTBETCTBYIOLMI LMPOBON BXOS, YTOObI
aKTMBMPOBAaTb YCTaHOBMNEHHOE 3HaYeHue.

MoxHo 3agaTb YCTaHOBNEHHOEe 3Ha4YeHne ANn4a ynpasieHusa no
NPUHUMNY 3aMKHYTOro KOHTYpa U pa3OMKHYTOro KOHTYpa.



HacTtpoiika yepes naHenb ynpaBneHus

1. MomeTbTe MeHio HacTponku ¢ noMoLLblo @ .

2. NomeTbTe OCHOBHOW KOHTPOINEP KHOMKOW @ nnm @ n
HaxmuTe

3. NomeTbTe ANbTEepHAaTUBHbIE YCTAHOBMEHHbIE 3Ha4YeHUs
kHomkamu (&) U (A) n HaxmuTe

4. BbibepuTe anbTepHaTUBHOE YCTAHOBMEHHOE 3HaYeHne
KHOMKOW @ unu @ N HaXMuTe

5. OTmeTbTe MepenTn K HacTporke LM poBoro Bxoaa c
nomMoLLbo @ h @ N HaXMUTe
MosiBnsieTcs okHO Ljughpossie 8xodbi (4.3.7). 3apante Bxoa n
BEPHMUTECH C NMOMOLLbIO .

6. [MomeTbTe CTPOKY MEHIO YCTAHOBIEHHOIO 3HaYeHUs!
(3aMKHYTbIN MM PA30OMKHYTbIA KOHTYP) KHOMKOW @ nnu @ .

7. 3apanTe HeobxoaMMoOe YCTaHOBIIEHHOE 3HAYEHME KHOMKamMm
&) vnn (2) v coxpanuTte, Haxas
Ecnun Hydro MPC 6ygeT ynpaBnsTbCs 1 MO NpuHUMNY
Pa3oMKHYTOrO, U Mo NPUHLMMY 3aMKHYTOro KOHTYpa, 3aganTe
o06a yCTaHOBMEHHbIX 3HAYEHUS.

3aBoackue HacTpPOMKM
AnbTepHaTVBHbIE YCTAHOBIEHHbIE 3HAYEHUS HE 3aaHbl.

10.7.5 BHelwHee BNUsiHME Ha yCTaHOBNEHHOe 3Ha4YeHue (4.1.3)
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Puc. 39 BHelwHee BnusiHMe Ha yCTaHOBNEHHOE 3HaYeHne

TMO03 8956 3707

OnucaHue

[JaHHas yHKLMS NO3BONSIET KOPPEKTUPOBATL YCTAHOBNEHHOE
3HayeHue, KOTOpoe MeHSIeTCs Nof BUSIHUEM U3MEpPSIEMbIX
napamMmeTpoB, Kak NpaBuIo, aHanoroBoro curHana ot
pacxogoMepa unv gatyvka Temneparypbl, Unu UHoro nofo6Horo
fAatyuka.

Hanpumep, ycTaHOBreHHOe 3HaYeHne MoXeT ObITb
CKOPPEKTMPOBAHO MO NapameTpbl, BAUSIOWNE HA AaBeHNe
HarHeTaHusi UNu TemnepaTtypy cuctemsl. MapameTpebl, BAusioLme
Ha NPOV3BOANTENBHOCTbL YCTAHOBKM, OTOGpaxatoTCs B MpoLeHTax
oT 0 8o 100 %. OHM MOryT TONBKO YMEHbLUUTL YCTAHOBMNEHHOE
3HayeHue, Tak Kak BIMsHWE, BbIpakeHHOE B NPOLIEHTaX,
fAeneHHoe Ha 100, yMHOXaeTcsl Ha YCTaHOBINEHHOE 3HaYeHue:

Setpoint = Setpoint

current(SP) % Infl.(1) x Infl.(2) x ...

selected
BennunHbl BINSHUS MOXHO 3agaBaTtb OTAENMbHO.

PunbTp HUXKHMX YacToT (PHY) obecneunBaeT crnaxueaHue
N3MEPEHHOro 3HaYeHs, BIMSAIOLLErO Ha YCTaHOBIIEHHOE
3HavyeHue. B pesynbrarte ycTaHOBMEHHOE 3Ha4YeHNe MeHseTcs
NOCTOSHHO.

Avnana3oH HacTpPonKu

MoxHo BbIGpaTh crnegylolme napameTpei.

* 0-100 % cvrHan

» [JlaBreHve Ha Bxoae

» [JaBneHue Ha BbIxoae

» BHelwHee paBnexve

» [lepenan AaBneHusi B Hacoce

* T[lepenag AaBneHus, BHELIHWUN

* Pacxon

* YpoBeHb B Hake,CTpOHa HarHeTaHus

* YpoBeHb B Hake, CTpOHa BcacbIBaHus

+ TemnepaTtypa B HanopHom TpybonpoBoge

* Temnepatypa B obpaTtHoM TpybonpoBoae

*  TemnepaTypa okpyxatoLemn cpefbl

* Temnepatypa B o6paTtHOM TpybonpoBoae, BHELLIHSAS
« [lepenag TemnepaTtyp.

HacTtpoiika yepes naHenb ynpaBneHus

1. MNomeTbTe MeHo HacTpoWku ¢ noMoLlbto @ .

2. MNMomeTbTe OCHOBHOM KOHTpPOSNEP KHOMKOM @ mnm @ ]
HaXMuTe

3. MNMomeTbTe BHelwHee BNUsiHMe Ha yCTaHOBNEHHOE 3Ha4YeHune
C MOMOLLbIO @ nnm @ N HaXMuTe

4. TNomeTbTe BxogHas BenuunHa nog BIUAHUEM KHOMKON @
unm (A) v HaxmuTe
[MosiBnsieTca nepeyeHb BO3MOXHbLIX NapameTpoB.

5. MNMomeTbTe NapameTp, KOTOPbLIV AOMKEH BANATL Ha
yCTaHOBMEHHOE 3Ha4YeHne KHoMKaMu @ unu @ N HaXmuTe

]

. UTobbl BEPHYTLCS, HAXMUTE .

7. KHonkou @ mnm @ nometsTe HacTpoiika cpyHKUMK
BNUSHUA N HaXMuUTe . Noppo6Hee cmoTpuTe pasgen
10.7.6 Hacmpolika ¢pyHKyuu enusiHus (4.1.3.2).

8. lNMomeTbTe CTPOKY MEHI0, B KOTOPOW 3a4aéTcs KONM4eCcTBO
TOYeK, KHonKamu @ unu @ N HaxXMuTe

9. BbibepuTe Hy>KHOE KONMMYeCTBO TO4EK KHOMKOMN @ nnm @ "
COXpaHuTe HaxaTvem

10.MomeTbTe BHewHM BXoAHOW curHan (Tovka 1) KHonkamum
@ unu @

11.YcTaHOBUTE 3HAYEHNE ANS BHELHErO BXOAHOMO curHana
KHOMKamMm @ unm N COXpaHuTe HaxaTnem .

12.MomeTbTe YMEHbLWNTb YCTaHOBIIEHHOE 3Ha4YeHue ao
(touka 1) kHorkamu (%) unn (&) .

13.YcTaHoBWTE 3HaYeHne B NpoLeHTax KHonkamu @ unm @ n
CoXpaHuTe HaxaTvem .

14.MoBTOpuTE NYHKTHI 8-13 ANS Bcex HEOOBXOANMbIX MapaMeTpoB.

15.4706bI BEPHYTLCS, HAXMUTE .

16.MomeTbTe Bpemsa ansa dounbTpa C NOMOLLLIO @ nnm @ ,
3afaiTe BpeMs B CeKyHAax KHomkamu @ unu n
coxpaHuTe .

17.NomeTbTe AKTUBMPOBAHO KHOMKaMu @ nmnm @ N HaXXMuTe

. NosiBuBLIascA cnpaBa ranoyka nokasblBaeT, YTO
byHKUMSA aKTMBMPOBaHa.

3aBoACKne HaCTPOMKKN
BrnusHue Ha ycTaHOBRNEHHOe 3HaYeHUe He aKTUBUPOBAHO.

10.7.6 HacTtpowka cdyHkummn Bnuaxus (4.1.3.2)
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Puc. 40 HacTtporika dyHKUUM BAUAHUS
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OnucaHune 10.7.7 OcHoBHOM AaTyuk (4.1.4)

B naHHOM MeHI0 MOXHO Bbl6paTb OTHOLUEeHnEe Mexay
n3amepdaemMbiM napameTpom, BINAKOLWLNM HA YCTAaHOBJTIEHHOE
3Ha4yeHue n Tpe6yeMbIM BIIMAHMEM B NPOLEHTHOM Bblpa>KeHUu.

OTHOLLEHNE MOXHO 3a4aTb 4Yepes naHesnb ynpasneHna BBOAOM g o e oy e o g o i
BEMWYUH B Tabnuuy, Makc. BOCEMb TOYEK. e S W s PO e
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Puc. 41 CooTHoWweHne mexay BNUAHUEM Ha YyCTaHOBIEHHOE Onucanve

3HauYeHNe 1 PacXo[oM B faHHOM OkHe BbIGMpatoT napameTp yrnpasneHns YyCTaHOBKOM

Hydro MPC un gatuuk ons namepeHusi 3HauyeHus.
YcTponcTso ynpaeneHus ycraHoku Hydro MPC ctpouT npsimyto
nuHWIO Mo TodykaM. OT MUHMManbHOTO 3HAYeHUS
cooTBeTcTBYyloLWero gatyuka (0 m3/4 B npumepe) 40 NEPBON TOYKM
naeT ropmsoHTanbHas nuHus. OT nocnegHen TOYKK 40
MaKCUMarnbHOro 3HadeHus (B npumepe 50 m3/4) Toxe naeT
ropu3oHTanbHas NUHUS.

Kak npaBuno, napameTp ynpasneHunsi — 3T0 AaBlieHne Ha Bbixoae,
KOTOpoe n3MepsieTcst 4aTYMKOM, YCTAaHOBMEHHbIM Ha
HarHeTaTeNlbHOM KONNEeKTope U COeANHEHHbBIM C aHanoroBbIm
Bxopgom Al1 6rnioka ynpasneHuns CU 351.

Ecnu BbiGpaH apyron napameTp ynpasneHus, AaTtymk
Heobxoanmo coeguHutb ¢ Al3 (CU 351), KOTOpbIA B Takom
cnyyae HacTpauBaeTCsi Ha OfMH 13 BbIGPaHHbLIX NapameTpoB,
nepeyYncneHHbIxX ganee.

[nana3oH HaCTPOWKM

MoxHo BbIGpaTh OT ABYX A0 BOCbMM Tovek. Kaxpas Touka
npeacTaBrsieT COOTHOLWEHUE MeXAy 3HaYeHneM napameTpa,
BMNVSIIOLLETO Ha YCTAHOBMNEHHOE 3HaYeHue, 1 BIVSIHUEM 3TOro
3HaYeHus.

Ounana3oH HacTPOMKKU

» [laBneHue Ha Bbixofe (3aBOACKUE HACTPOWKN)
* [lepenag AaBneHus, BHELIHUN

» [epenan gaBneHus B Hacoce

» Series 2000, nepenag gaBnexHus

* BHelwHee gaBneHune

* [epenan gaBneHus, Ha Bxoae

» [epenan oaBneHust, Ha Bbixoae

* Pacxon

HacTpoiika Yyepe3 naHenb ynpaBneHus
1. MomeTkTe MeHio HacTpoliku ¢ nomowbio (3) .

2. MomeTsTe OCHOBHOW KOHTponnep kHonkoit (%) unn (&)
HaxkmuTe (ok)

3. MNMomeTbTe BHelwHee BNUsiHMe Ha yCTaHOBIIEHHOE 3HAYeHue
c nomowbio (%) nnm (®) v HaxmuTe

4. Kronkoit (%) unu (a) nometste HacTpoitka dyHKunmM

BITIUAHUA U HAXMUTE

» Series 2000, pacxop

5. MomeTbTe CTPOKY MEHH0, B KOTOPOIi 3a4aéTcsl KONM4YecTBo + Tewmnepartypa B HanopHom Tpy6onposoae
ToueK, kHonKamu (¥) unu (A) 1 HaxmuTe + Temnepatypa B o6paTHom Tpy6onposoae
6. Bbibepute Hy>xHOE KONMYEeCTBO TOYEK KHOMKOWM @ nnm @ " » [lepenapg Temneparyp
COXpaHuUTe Haxatnem - + TemnepaTtypa okpyxatoLien cpeabl
7. MomeTbTe BHewHU" BXOﬂHOﬁ cUurHan (TOLIKa 1) KHOMKamMmun . TeMnepaTypa B 06paTHOM prﬁonpOBone’ BHeLIHSS
@ nnm @ : * 0-100 % curHan
8. YcTaHOBWTE 3HaYeHWe Ans BHELIHEro BXOAHOMO curHana - He ncnonbayercs.
KHOMKaMm @ unm N coXpaHuTe HaxaTnem . N
o n y B 3aBOACKMX HACTpoOMKax AaTYuK AaBMEHUs Ha BbIXode coeanHeH
) 1 OMETLETE YMEHLUWNTL YCTAHOBNEHHOE 3HaUeHWe A0 (To4ka c Al1 (CU 351). Ecnu BbIGupaeTcs oavH U3 BblLLenepevmcrneHHbiX
) kHOMKamu @ nnn @ : napamMeTpoB, COOTBETCTBYIOLMI AaTYNK HEOBXOAMMO COeANHUTL
10.YcTaHoBUTE 3HAUEHNe B NpoLieHTax kHonkamun (£) unu (3 u ¢ Al3 (CU 351), KOTOpbIil 3aTeM HacTpanBaeTcs Kak OCHOBHO
coxpaHuTe HaxaTuem aaTumK.
11.MoBTopunTE NyHKTHI 7-10 ANs Bcex HEOOBXOAMMbIX NapamMeTpoB.

3aBopacKkue HacTpPoOMKU

BHewHee BNnsiHne Ha YCTaHOBJ/IEHHOE 3Ha4YeHne He
aKTUBMPOBAHO.
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HacTpoiika yepes naHenb ynpaBneHus
1. MomeTbTe MeHo HacTponku ¢ nomoLLbo @ .

2. MNMomeTbTe OCHOBHOM KOHTpOSNEep KHOMKOM @ mnm @ ]
HaxmuTe

3. MomeTbTe OCHOBHOM AATYUK KHOMKaMu @ unu @ n
Haxmute

4. OtmeTtbTe MNepenTn K HaCTpoOMKe aHanNoroBoro Bxoga @
unu (&) 1 HaxmuTe
MosiBnsieTcs okHO AHasnozosbie 8x00bi (4.3.8). Beibepute
aHanoroBbln Bxo4 (Al) Ansi OCHOBHOrO Aatynka n ycTaHOBUTE
napameTpbl Ansa gatyvka. BepHutecb B okHo OcHo8HoU
dam4uk (4.1.4) HaxaTnem .

5. Bbibepute napameTp ynpaBrneHus Ansi OCHOBHOrO Aatyuka
KHOMKamu @ unm @ N HaXMUTe



Ecsiu ocHOBHbIM napamMempoMm siesisiemcsi

OdaesieHue Ha ebixode, Al1 (CU 351) domkeH

6bIMb HacMpPoeH Ha amom napamemp.

IEcniu ocHO8HbLIM Napamempom sigsisiemcs

8HewHee OaesieHue unu pacxod, Al3 (CU 351)

dosnkeH 6bImb HACMPOEH Ha amom napamMemp.
3aBoAcCKMe HaCTPOWKM

OCHOBHbIM NapamMeTpoM SABMSETCS AaBMeHVe Ha BbixoAe. [JaTumnk
coeanHeH ¢ Al1 (CU 351).

10.7.8 TakToBas nporpamma (4.1.6)
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Puc. 43 TaktoBasi nporpamma

OnucaHue

[aHHas dyHKUUS No3BonseT 3aAaBaTb YyCTAHOBMEHHbIE
3Ha4yeHus, a TakKe AeHb U BpeMsi, koraa oHu byayT
aKTuBUpOBaHbl. Kpome Toro, MoxHo 3agatb AeHb U BpeEMs A4S
ocTaHoBkM cuctembl Hydro MPC.

Mpu geakTnBaLnM TaKTOBOW NpOrpaMMbl €€ yCTaHOBIIEHHOE
3Ha4YeHMe OCTaHEeTCS aKTUBHbIM.

[rana3oH HacTpPOMKHM

*  AKTMBUpPOBaHWE PYHKLUN.

* AKTMBMpPOBaHWE N HacTporika cobbITUS.

HacTtponka yepe3 naHenb ynpasneHus
1. MNMomeTbTe MeHio HacTponkn ¢ nomoLlbo @ .

2. MomeTbTe OCHOBHOI KOHTpONnep kHOMKoil (%) unu (&) u
HaXMUTe

3. MowmetkTe TakToBas nporpamma kHorkamu (%) unn (A)
HaXMuTe

4. lMomeTbTe cobbiTne 1 KHoNKamu @ nnm @ N HaXXMuTe
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5. OTtmeTbTe pexum paboTel HopmanbHbi nnn OctaHoB
KHOMKaMm @ unm @ N HaXMuTe . (Ecnu BbIGpaH
OcTaHoB, NMyHKT 7 nponyckaeTcs.)

6. MNMomeTbTe YcTaHOBMEHHOE 3HaYeHUe, 3aMKHYTbIN KOHTYp C

NMOMOLLbHO @ unu @ . YcTaHOBUTE faBneHne ¢ NOMOLL b
unu 1 coxpaHuTe, HaxaB .

7. OtmeTbTe BpeMms (4acbl, MUHYTbI) C MOMOLLbO @ unm @

8. 3apaiiTe BpeMsi C MOMOLLbIO @ unm @ 1 coxpaHuTe,
HaxaB

9. KHonkamu @ nnm @ oTMeTbTe [eHb Heaenu, koraa
HaCTPOMKM AOIMKHBI OblTh aKTUBUPOBAHbI, U HAXMUTE

10.MomeTkTe AKTMBMPOBaHO KHOMKamu () Unn (A) 1 HaxmuTe

11.4706bI BEPHYTLCA, HAXMUTE .

12.MomeTbTe AKTUBUPOBAHO KHOMKaMU (¥) Ui (A) 1 HaxmuTe
. MosiBMBLUASICS CNpaBa ranoyka nokasblBaeT, YTo
yHKUMS aKTUBMPOBAHA.

13.MoBTOpUTE NYHKTLI ¢ 4 No 11, ecnu HeobxoanMo
aKTUBMPOBATb HECKONbKO COBbLITUN.
MpumeyaHume: MoxHO 3agaTh 40 AeCATU COObITUIA.

3aBoAcKMe HAacTPOMKKu
dyHKUNA He akTUBMpOBaHA.

10.7.9 MNepenan paBnexuus (4.1.7)
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Puc. 44 lepenap naBnexus

OnucaHue

DYHKLNA MOXET OblTb aKTUBMPOBAaHa TOMbKO B CUCTEMax ¢
perynvpoBaH/eM AaBreHNsi, OHa aBTOMaTU4eCKN KOppekTupyet
YCTaHOBINEHHYIO XapaKTepUCTUKY B COOTBETCTBUU C TEKYLLUM
pacxofdoM. Takas agantaums MOXeT ObiTb MUHENHON nnu
kBagpaTHon. CmoTpuTe puc. 45.

KpuBasi xapakTepucTuky Hacoca
—————— YcTaHOBNEHHOE 3HavyeHue
— — — [lony4eHHoe 3Ha4yeHne, NMHeHoe

— I'IonyquHoe 3Ha4yeHune, KBagpaTtHoe

HaapaH

Q

HavanbHasi Touka nponopLuoHansHoro
perynmpoBaHusi faBrieHus.

TMO3 8524 1807

Puc. 45 lepenap naBnexus

Llenu aaHHow dyHKLMK:

*  KOMTMeHcUpoBaTh NoTepu AaBneHus

* COKpaTUTb aHepronoTpebneHve

* TOBBLICUTb YPOBEHb KOMEOpTa AN Nonb3oBaTens.
[Onana3oH HaCTPOWUKMN

* AKTMBMpOBaHME PYHKUUN.

* Bbibop cnocoba perynvpoBaHus.

* HacTtpolika BNUsiHUSi HA YCTaHOBMEHHOE 3HaYeHue.
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HacTpoika yepes naHenb ynpaBneHus Ounana3oH HacTPOMKu

1. MNomeTbTe MeHo HacTponku ¢ nomoLlbto @ . *  BbiGop koHUrypaumm (HopmansHoe n obpaTtHoe
2. NomeTbTe OCHOBHOM KOHTPOMJIEP KHOMKOW @ nnm @ " ynpasneHue).

HaxMmuTe . » Hactpoiika obnactu nycka/octaHoBa.
3. MomersTe Mepenan aasneHus kHonkoi () U (A) u HacTpoiika Yepes naHenb ynpasneHus

HaxmuTe ’ 1. MomeTbTe MeHio HacTpomkmu ¢ NoMoLLbHo @ .

4. MomeTkTe AKTUBMPOBaHO KHOMKkaMu (%) Uk (A) 1 HaxmuTe 9
. MosiBMBLLAsCS CMpaBa ranoyka nokasblBaeT, YTo
yHKUMS aKTUBMPOBAHA.

MomeTsTe OCHOBHOW KOHTpOSMep KHOMKOM @ unm @ "
HaXxMuTe

3. MNowmeTbTe KoHdurypmpoBaHue S-cuctemMbl KHONKamu @
unu (A) v HaxmuTe

4. TomeTbTe OBpaTHBLIN KHOMKamu (%) unn (A) 1 HaxmuTe

5. MNomeTbTe AganTauus, NUHeHan UM KBagpaTHas
kHomkamu (%) urn (&) n HaxmuTe

6. MNomeTbTe BnuaxHue npu 0 pacxope C NOMOLLbIO @ nnm
@ . BapganTe BeNUYMHY KHOMKamm @ nnm @ N COXpaHuTe

SaaTHEM _ 5. MomeTkTe OBNacTL Nycka/ocTaHoBa KHOMKaMu (V) uin (A) .

3apavite BENUYMHY KHOMKaMu @ nnu @ N COXpaHuTe
3aBoAcKMe HaCTPOMKM HaxkaTueM .

CDyHKLlIAH He akTuBupoBaHa. 3aBopackue Hacrpoﬁm

10.7.10 KoHdurypupoBaHue S-yctaHoBkM (4.1.8) HopmanbHbiii.

10.7.11 KackagHoe ynpaBneHue Hacocamum (4.2)
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Puc. 46 Kondurypuposatiue S-ycrarosku T Z
OnucaHue Puc. 48 KackagHoe ynpasneHue Hacocamu

®yHKLUS NO3BONSET MEHATbL NOPSAOK yNpaBneHns Hacocamu 6e3
YacToTHoro npeobpa3soBaTens Ha o6patHbin (Hydro MPC-S). To
€CTb MOXHO HacTPOUTb BKITOYEHWE UMW OTKITIOYEHNE HACOCOB B
3aBUCKMMOCTM OT TEKYLLETO 3HAYEHUS.

B pnaHHOM pasgene MeHio MOXHO 3afdaTb beHKLlMM, KOTOpble
OTHOCATCA K KaCkaAHOMY yrnpaBneHuto HacocamMu.

MoxHo BbIGpaTh criegytowmne MeHto:

YUTo6bl ncnonb3oBaTh AaHHY hyHKLMIO, He0bBX0aAMMO 3adaTb MuH. Bpems Mexay nyckom/oCTaHoBOM

obnacTtb nycka/octaHoBa. CmoTpuTte puc. 47. * Makc. yucro nyckos/yac

HopmanbHoe ynpaBneHue: Hacoc BbiknoyaeTcs, korga * PesepBHble Hacockl

TeKyljee 3HayeHne CTaHOBUTCA Bbllle, YeM Hignay + 06NacTb » [puHyanTenbHoe nepeknioyeHne HacocoB
nycka/octaHoBa. Hacoc BkntoyaeTcs, koraa Tekyllee 3HaYyeHne « TpoBHbIN pesknm Hacoca

CTaHoBUTCA HUXe Haanan.

CmoTtpuTe puc. 47.

O6paTHoe ynpaBneHue: Hacoc BkntovaeTcs, koraa Tekyliee
3Ha4YeHne CTaHOBUTCSA BbilE, YeM Haanay + 06MacTb nycka/

» [lexypHbii.Hacoc
* [onbITka OTKNOYEHUSA Hacoca
* YacToTa BpalleHusi, Npy KOTOPOI HAcoC BKMOYaeTca unm

ocTaHoBa. Hacoc BbikntovaeTcs, Koraa Tekyliee 3HavyeHne OTKItoHaeTea
cTaHoBUTCA HKE Haapan- *  MwuH. npon3BOANTENBHOCTb
CwmoTtpuTe puc. 47. » KomneHcauusa nyckoBoro nepvoga Hacoca.
HopmanbHoe ynpaBneHue O6paTHoe ynpaBneHue
H [v] H [v]
A A "
3
Hacoc octanaBnuBaetcs Hacoc Bkntovaetcs @
F e e g e o
* 4 N
O6nacTtb nycka/ O6nacTtb nycka/ pd
ocTaHoBa ocTaHoBa g
Haapaul» Haapan l v ~
Hacoc Bkniovaetcs Hacoc 3
ocTaHaBnvBaeTcs 9
A - S
8
Bpewms [cek] Bpems [cek] 2

Puc. 47 HopmanbHoe n obpaTtHoe ynpaBneHue
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10.7.12 MuH. BpeMs mexay nyckom/octaHoBowm (4.2.1)
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Puc. 49 MuH. Bpemsi Mmexay nyckom/oCTaHOBOM

OnucaHue

JaHHas dyHKUMs obGecrneynBaeT perynmposaHue nycka/octaHoBa
HacocoB, KOraa OfMH HacoC BKIOYaeTCs/BbIKIOYaeTCs C
HEeKOTOpbIM OTCTaBaHWEM OT ApYroro.

OHa Heobxoamma Ans Toro, 4Tobbl OrpaHNYUTbL YMCIO MYCKOB
Hacoca Wnu yCTaHOBUTb BPeMS MEXAY HUMMU.

[Ounana3oH HacTPOWKM

Ot 1 go 3600 cekyHA.

HacTpoika yepe3 naHenb ynpaBneHus

1. MNMomeTbTe MeHio HacTpoWkn ¢ nomMoLLbo @ .

2. MNometbre KackagHoe ynpaenexue Hacocamm kHonkamu (V)
unu @ 1 HaXMUTe

3. NomeTbTe MUH. BpeMA Mexay NycKOM/OCTaHOBOM
kHomkamu (%) unn (&) n HaxmuTe

4. MomeTbTe MUH. BpeMsi Mexay nyckoM/oCTaHOBOM
KHOMKamu @ nnm @ N HaXMUTe

5. YctaHoBuTE HeOGXOD,I/IMyI'O BENMNYNHY MUHNUMAITbHOIo BpeMeHu
KHOMKamMu @ nnn N COXpaHnTe, HaxasB

3aBoAcKMe HaCTPOWKMU

MuH. Bpems mexay I'lchOM/OCTaHOBOM HaCOCOB!:

Hydro MPC-E un -EF:
[pyrvue ucnonHexus:

1 cekyHpa
5 cekyHa

10.7.13 Makc. yucno nyckos/4yac (4.2.1)
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Puc. 50 Makc. yncno nyckos/4ac

OnucaHue

[aHHasn d)yHKLI,VIH orpaHn4nBaeT YMUCI0 NYCKOB 1N OCTAaHOBOB B Yac
HacoCOB BCEN CUCTEMbI. Takum O6p830M, NOHWXaeTCA ypoOBEHb
npou3BoaAMMOro wyma 1 noBbilaeTcAa ypoOBEHb KOMCbOpTa npu
3Kcnnyatauun yCTaHOBOK NOBbILLIEHUA AaBfieHnsa ¢ Hacocamu 6e3
HYacCTOTHOro npeoGpasoBaTenﬂ.

Kaxxablin pa3 npu BKIOYEHUN UM OCTAHOBKE Hacoca KOHTposnnep
BbIYUCIISET, KOrAa CrneayLnii HACOC MOXET BKIIOUYUTLCS UMK
OCTaHOBUTbLCS, YTOObI HE NPEBLICUTH AOMYCTUMOE YMCIO MNYCKOB B
yac.

DyHKLMA [AET BO3MOXHOCTb BKOYATb HACOChI B COOTBETCTBUM C
XapaKTepUCTUKOWN CUCTEMbI, MPU 3TOM OCTAHOB HAaCOCOB, Mpu
HEeob6X0AMMOCTU, MPOUCXOANT C 3a4epPXKKOW ANs Toro, YTobbl He
NPEBbICUTb AOMNYCTUMOE YNCIO NMYCKOB B Yac.

Bpems mexay nyckamm HacoCoB LOMKHO ObITh B Npeaenax
MexXay MUHUMarbHbIM BpPEMEHEM MexXAayY NMyCKOM/OCTaHOBOM, CM.
pasgen 710.7.12, n 3600/n, rge n — ycTaHOBINIEHHOE YNCIIO MYCKOB
B Yyac.

Ounana3oH HacTPOMKu
OT1 1 go 1000 nyckoB B yac.

HacTtpoika yepe3 naHenb ynpaBneHus

1. MNomeTbTe MeH0 HacTponku ¢ noMoLlbio @ .

2. lMomeTbTe KackagHoe ynpaBneHue HacocamMm KHoMKaMmu @
unm (A) v HaxmuTe 6

3. MNomeTbTe MakcumanbHoe YMcno nyckoB/4Yac KHOMKaMu @
unm @ M HaXmuTe

4. TMomeTbTe MakcMmankHoe Yucno nyckos/uac kHonkamu ()
unm @ 1 HaXMUTe

5. YcrtaHoBuTe 0onyctuMoe 4YMCo NyCcKoB B Yac KHOMKamMmun @
nnu @ N COXPaHUTE HaXXaTnem

3aBopackue HacTpPOWKU

Hydro MPC-E u -EF:
[Opyrvue ucnomnHexus:

HanHas yHKyusa He enusem Ha PyHKyUU
ocmaHosa (4.3.1).

10.7.14 Pe3epBHble Hacochl (4.2.3)

200 nyckoB B yac
100 nyckoB B 4ac
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TMO3 2366 3807

Puc. 51 Pe3epBHble Hacochl

OnucaHue

OaHHasa dyHKUuUsA 4aET BO3MOXHOCTb OFPaHUyYUTb MakCUManbHYyO
npoussogutensHocTe Hydro MPC, ans 4ero oguH Unv HECKONbKO
HacocoB BbiGMpaloTcs B kKa4ecTBe pe3epBHbIX.

Ecnun cuctema ¢ Tpemsa Hacocamu BKMOYAET OOUH pe3epBHbIN
HacocC, OAHOBPEMEHHO MOTyT 3KCMIyaTMpoBaTbCA TONMbKO ABa
Hacoca.

Ecnu oguH 13 gByx paboTaroLLmx HacOCOB BbIXOAUT U3 CTPOSI 1
BbIKIOYaETCsl, 3anyckaeTcsl pe3epBHbIn Hacoc. Taknum obpasom,
NPOV3BOANTENbHOCTb YCTAHOBKN MOBbLILLEHUS AABMEHUS He
yMeHbLUaeTCs.

PesepBHbIM Hacocom MOXeT ObiTb MOOYEPEAHO KaXAbIN HACOC.
[nana3oH HaCTPOWKKN

KonnyecTBo BO3MOXHbIX pe3epBHbIX HACOCOB B YCTaHOBKE
noBblweHus gasnexHmsa Hydro MPC paBHO o6Lemy yucny
HacoCoB CUCTEMbl MUHYC 1.
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HacTtpoiika yepes naHenb ynpaBneHus
1. MNomeTbTe MeHio HacTpomku ¢ noMoLLbo @ .

2. MNometbTe KackagHoe ynpaBnexue Hacocamm kHonkamm ()
unm @ 1 HaXMUTe

3. MomeTbTe PesepBHbIe HAcockl kHomkamin (&) unu (A) u
HaXMUTe

4. BblbepuTe Yncno pesepBHbIX HACOCOB KHOMKaMu @ nnu @
N COXpaHUTE HaxaTuem

3aBoAcKMe HAacTPOMKKU

Yuncno aBapunHbIX HACOCOB YCTaHOBMEHO Ha 0, T.e. PyHKUMs

OTKIIOYEHa.

10.7.15 NpuHyauTensHoe nepeknovyeHne Hacocos (4.2.4)
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TMO3 2365 3807

Puc. 52 lMpuHyguTenbHoe nepeknyeHre HacocoB

OnucaHue

OaHHas dyHKuunsa obecnedynBaeT 0OAMHAKOBOE KONNMYECTBO
paboynx YacoB HAcoOCOB.

B HekoTOpbIX 06NacTAX NPUMEHeHNs yCTaHOoBNEHHas
XapakTepucTuka He MeHseTcs 4OoMnroe BpeMs, npu 3ToM He
TpebyeTcs BKMOYEHMS BCEX HAaCOCOB. B Takux cny4vasix
nepeknioyeHre HacocoB He NMPONCXOANT aBTOMATUYECKH, 1
MOXET BO3HUKHYTb HEOOXOAUMOCTb B NPUHYANTENBHON CMEHe
HacoCoB.

Pa3 B cyTkn CU 351 npoBepsieT, He NpeBbllLaeT v KONM4YecTBO
oTpaboTaHHbIX YaCoB Kakoro-nmbo akcnnyaTMpyemMoro Hacoca
Konunyectsa oTpaboTaHHbIX YacOB OCTAHOBIIEHHbLIX HACOCOB.
Ecnu 6b1no onpegeneHo Takoe npesbllLeHNe, Hacoc
OCTaHaBMMBAETCS U 3aMEHSAETCS HaCOCOM C MeHbLUNM
KONn4yecTBOM OTPabOTaHHbLIX 4acoB.

Ownana3oH HacTPOMKKU

PyHKUMA MOXKET BblTb aKTUBMPOBaHa UMK OTKMOYeHa. MoXHO
YyCTaHOBUTb [leHb 1 Yac CMeHbl HACOCOB.

HacTtpoiika yepes naHenb ynpaBneHus

1. MNomeTbTe MeHo HacTpoiku c nomoLbto @ .

2. MometkTe KackanHoe ynpaeneHne Hacocamm kHomkamm (%)
unu (A) 1 HaxmuTe

3. lMNMowmeTbTE I'IpMHprTeanoe nepeknw4YeHne Hacocos
KHOMKamMu @ nnu @ N HaXmMuTe

4. TomeTbTe AKTUBMPOBAHO KHOMKaMu @ nnn @ M HaxXmunTe
. MosiBMBLIAsics cnpaBa ranoyka rokasbiBaeT, YTo
YHKLMSA aKTUBMpPOBaHa.

5. MNomeTbTe BpemMsa cMeHbl HACOCOB KHOMKOM @ N HaXmuTe

6. 3apainTe Bpems C NOMOLLbIO @ nam (=) v coxpaHuTe,
HaxaBs

3aBoAckue HaCTPOWKMU
®PyHKuMsa akTuBMpoBaHa. 3agaHHoe Bpems: 03:00.
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10.7.16 Mpo6HbIN pexum (4.2.5)
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TMO3 2364 3807

Puc. 53 [NpobHbIi pexum Hacoca

OnucaHue

[aHHas dyHKUMSA B NepByto o4epefb NCMOoNb3yeTcs B TeX
cnyyasx, Korga npvHyauMTenbHoe nepekioyeHne HacocoB
oTKMtoveHo u/ unu ecnu yctadoska Hydro MPC HacTpoeHa Ha
pexum pabotel OcmaHos, Hanpumep, Toraa, korga cucteMma He
3apencTBoBaHa.

B Takmx cuTyaumsx o4eHb BaXKHO perynsipHo NpoBepsiTb HACOChI.

dyHKUMA 0aéT BO3MOXHOCTb CMeauT 3a TeMm, YTobbl

* HacocCbl He 3aefanu 13-3a ocaXaeHun B pa60qe|?1 XNOKOCTH
nocne 4onroro npocTtod.

M pa60qaﬂ XUOKOCTb HE pacnajarnacb B Hacoce.
* 3axBadeHHbIN BO34YyX BblIBOOWUIICA U3 HAcoca.

Hacocbl 3anyckalTcs nooyepéaHo aBToMmaTnyeckn n pabortaroT
no 5 cekyHa.

Hacocbl, pa6omarowue 8 PyyHoMm pexume, e

npo6HoM nycke He yyacmeyrom. Ecnu
803HUKaem aeapuliHbill cuaHa, nPpobHbIlU MyckK
He ebInosIHsemcs.

[vana3oH HacTpPOWKKN

* He ncnonbayetcs.

* Pas B cyTku.

» Pas B ABOe cyTOK.

» Pas B Hepgento.

HacTpoiika yepes naHesnb ynpasneHus
1. MomeTbTe MeHi0 HacTpomnku ¢ NoMoLLLbIo @ .

2. MometbTe KackaaHoe ynpaBneHne Hacocamu kHonkammu (%)
unu @ U HaXMmuUTe

3. MomeTbTe MPOGHBIA peXUM KHOMKamu @ nnm @ n
HaXxmuTe

4. BeiGepute MHTEpBan ¢ nomolsio (%) unm () .
5. AKTMBUpPYNTE (PYHKLMIO, HAXaB .
3aBoAcKue HaCTPOMKMU

Mpo6GHbIe NyCcKW BLIMOMHSATCS pa3 B CYTKU.



10.7.17 OexypHbii Hacoc (4.2.6)
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TMO3 8963 3707

Puc. 54 [lexypHbln Hacoc

OnucaHue

DYHKUMSA perynupyeT AeXYpHbIA Hacoc Yepes LMdpoBOn BbIXOA.
Korpa pacxof cucTteMbl HACTOMNBbKO Mar, YTO BKMOYaeTcs
@YHKLMSA OCTaHOBa OCHOBHbIX HACOCOB, B paboTy BcTynaet
ynpasnswowmii Hacoc. CmoTpuTe pasgen 10.7.23 @yHkyuu
ocmaHosa (4.3.1).

Yepes uundpoBoit BXOA KOHTPONMMPYETCH COCTOSIHWE AEXYPHOrO
Hacoca (paboyee unu aBapuiiHoe).

[aHHas dyHKUNS CRYXUT Ans
* peanusauuun aHeprocbepexeHus
* COKpaLleHus konuyectBa paboymx 4acoB OCHOBHbIX HACOCOB.

Ecnun aT0T Hacoc He MOXeT NoAAepXUBaTh AaBIEHKeE,
BKIIOYAETCH OAVH UK ABa OCHOBHbIX Hacoca. Ecnu 3anyckaeTcs
TONbKO OAMH OCHOBHOW Hacoc, KOTOPbLIN paboTaeT No NpuHUMNY
BKJ1I04EHO-BbIKMIOYEHO, YNPaBnsoLWMIA HACOC OCTaéTcs
BKIMIOYEHHbIM. Ecnv oanH nnn Heckonbko Hacocos paboTatoT B
HernpepbIBHOM pexume, ynpaBnsioLnin HacoC BbIKITIOYaeTCs.

Ecnu meHsiemcsi ycmaHo8J/iIeHHOe 3Ha4eHue

OCHOBHO20 Hacoca, OHO OOJIKHO 6bImb

U3MeHeHO u 0151 0eXXypHO20 Hacoca.

[Ounana3oH HacTPOWKM
» CwmotpuTte pasgen 10.7.31 ugpposbie 8bix00bi (4.3.9).
» CwmotpuTte pasgen 10.7.26 Lugpposbie 8xodbi (4.3.7).

HacTpoika yepe3 naHenb ynpaBneHus

1. MNMomeTbTe MeHio HacTpoWkn ¢ nomMoLLbo @ .

2. NomeTbTe KackagHoe ynpaBrieHMe HacocaMm KHOMKamu @
mnu @ N HaXMUTE b

3. MNomeTbTe dexXypHbIN.HACOC KHONKammn @ unu @ "
HaxmuTe

4. OtmeTbTe MepeiTy K HacTponke LMGPOBOro BbIxoaa C
NMoMOLLbH @ unm @ N HaXMUTE

5. BbibepuTe LUMdpPOBON BbIXOA C MOMOLLbIO @ nnm @ "
HaXxmuTe

6. lMomeTbTe PerynupoBaHue gexypHoOro.Hacoca kHomnkamu
() nnm (A) 1 coxpaHuTe KHOMKOIA

7. BepHuTech, ABaxAbl HaxaB @ .

8. OTtmertbTe MepenTn K HacTpolike LM pPoBOro Bxoaa c
NMoMOLLbH @ unm @ N HaXMUTE 5

9. Bbibepute undposon Bxoa @ nnm @ N HaXxXmuTe .

10.MomeTbTe HencnpaBHOCTb AeXypHOro.Hacoca kHomnkamu
@ nnu @ N COXpaHUTe HaxaTuem

3aBoAcKue HacCTPOWMKMU
DyHKLUSI He aKTUBUPOBaHa.

10.7.18 MNonbITKa OTKNOYEHUs Hacoca (4.2.7)
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Puc. 55 lMonbiTka OTKNOYEHNS Hacoca

OnucaHue

JaHHas dyHKLMS No3BONSET HACTPOUTL MOMbITKN
aBTOMaTM4eCKOro OTKITIOYEHMS Hacoca, ecnu paboTatT
Heckonbko HacocoB. OHa cnyXuT Ans Toro, 4Tobbl obecneyunTsb
ONTUMankLHoe, C TOYKW 3peHns aHeprocbepexxeHuns, KonnyecTso
NOCTOSAHHO paboTatoLmx HacocoB. B To xe Bpems, Lenb AaHHOW
PYHKLNN - UCKNIOYNTL BO3MOXHbIe cboun B paboTe n3-3a
aBTOMAaTUYECKMX OTKIMIOYEHNI HAacoCOoB.

MonbITKM OCTaHOBa MOTYT NPOUNCXOANTE C (PUKCUPOBAHHBLIM
MHTepBanom, KoTopbli 3agaétca B cTpoke UHTepBan mexay
nonbITKaMM OocTaHOBa, UV UHTepBan BbibupaeTcs B xoae
paboTbl. Ecnv BeIGpaH BapuaHT onpeaenexns B xoae paboTsl,
MHTepBan mexay nonbiTkaMyu OCTaHOBa YBENMUYUTCS, eCnn
MHOrOYMCIeHHbIE NMOMbITKN OTKMIOYEHUst Hacoca byayT
6e3ycneLlHbIMu.

HacTtpownka yepe3 naHenb ynpaBneHus
1. MNomeTbTe MeHi0 HacTponkn ¢ nomoLbio @ .

2. lMomeTbTe KackagHoe ynpaBneHne HacocamMm KHOMKaMmu @
unu (A) ¥ HaxmuTe

3. MomeTkTe MonbiTka ocTaHOBa Hacoca kHonkamu (&) unu
®) v naxmute

4. MNomeTbTe B xoae pa6oTbl v ®UKCUPOBAHHbIN UHTepBan

KHOMKamMu @ nnn @ N HaXMuTte .

5. Ecnu BbIbpaH ®PUKkcMpoOBaHHbIA MHTEpBan:

6. MNMomeTbTe UHTEpBan mexay nonbiTKaMU OCTaHOBa
kHonkammn (%) unn (&) .

7. 3apainTe UHTEpBan C NMOMOLLbIO @ unm @ N coxpaHuTe,

HaXaB .

8. MomeTkTe AKTUBMPOBAHO KHOMKaMK (V) U (A) 1 HaxmuTe
. MosiBUBLLAsICS CripaBa ranoyka nokasbiBaerT, YTo
(yHKUMS aKTUBMPOBAHA.

3aBopgckue HacTpPOMKU
DyHKUMA aKTMBMPOBaAHA.

10.7.19 YacToTa BpaweHus, Np1M KOTOPOW Hacoc BKIOYaeTcA
unu oTknoyaercs (4.2.8)

OnucaHue

PYHKUMSA perynupyeT BKIIOYEHME U BbIKMOYEHNE HacOCOB.

Bo3moxHbI ABa BapuaHTa:

1. Wcnonb3oBaHne pacyéTHOW YacToTbl BpaLleHuns
PyHKUMA CAYXKUT ANs Toro, 4Tobbl 06ecnevnTb onTMMarnsHoe,
C TOYKW 3peHMs aHeprocbepexxeHuns, KONMYEeCTBO NOCTOSHHO
paboTatownx HacocoB B Tpebyemow paboyei Touke. brnok
ynpasnexus CU 351 paccunTbiBaeT Heobxoanmoe Yncro
HaCcoCOB 1 UX YacToTy BpalleHus. [Ins aToro ¢ NomMoLlblo
AaTuvka nepenaga faBneHust UNu oTAenbHbIX 4ATYMKOB
AaBneHus cnegyeT U3MepuTb nepenaj AaBreHns Hacoca Ha
CTOPOHE BCAaCbIBaHWS U HAa CTOPOHE HarHeTaHus.
Ecnun BbibpaHa pacuéTHasi yactoTa BpalleHus, CU 351
UrHOPUpYeT 3afaHHble BEMUYMHbI B MPOLEHTaXx.
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Mcnonb3oBaHne hUKCUPOBAHHOW YacTOTbl BpaLLeHuUs
Hacocbl Bkno4aTCca U 0CTaHaBNMBAKTCHA C YacTOTOMN
BpalLleHNsi, yCTaHOBIIEHHOW NOMb30BaTENeM.

3aBoAcKkue HaCTPOWKMU

DyHKUNS HACTPOEHa Ha PacyYETHYH YacToTy BpalleHus.

10.7.20 MuH. npousBoauTenbLHOCTb (4.2.9)

1. Acnonb3oBaHMWe pacyY€THOM YacTOThbl BpalleHUs
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Puc. 56 PacuéTtHas yacToTa BpalleHus, Npn KOTOPOW Hacoc

BKIKO4aeTCcA Unu oTKI4yaeTca

HacTpoiika Yepe3 naHenb ynpaBneHus

1.

MomeTsTe MeHio HacTpoitku ¢ nomolusio () .

Puc. 58 MwuH. nponsBoguTenbHOCTb

OnucaHue

[aHHas dyHKunsa obecneynBaeT LMPKYNALMIO B CUCTEME.
ObpaTuTe BHUMaHMe, 4To ecnu yHKLMSA OCTaHOBa
aKTVBUPOBaHa, TO OHa MOXET BNUATb Ha (DYHKLNI0 MUHUMArbHON

2. MNomeTbTe KackagHoe ynpaBrneHMe HacocaMm KHonkamu @ npoussoguTenbHocT. CmoTpuTte pasgen 10.7.23 @yHKyuu
nnm @ N HaXXMuTe ‘ ocmaHosa (4.3.1). Mpumepsbl:
3. MomeTbTe YacToTa BpalweHns AnsA nycka n ocTaHoBa » Ecnu BbibpaH 0 HacocoB nnu 1 Hacoc B ka4ecTBe MUHUMYMaA,
Hacoca KHonkamun @ mnn @ 1 Haxmure @ YHKLNA OCTaHOBa MOXET OTKMIOYUTb HAcoC Npu OTCYTCTBUMN
4. MNomeTtbTe Ucnonb3oBaHME PacYETHOM YacTOThbl BpalLleHUsi WUnn oveHb HU3KOM pacxofe.

kHonkamn (%) unu ®) v HaxmuTe

Ecnu B kayecTBe MMHUMYMa BbiOpaHoO 2 Hacoca unu Gonblue,

2. Ucnonb3oBaHue (PMKCMPOBaAHHOW YaCTOThbl BpalleHUs (hYHKLMS OCTaHOBA He aKTUBMPYeTCs.

HacTtpoika yepe3 naHenb ynpaBneHus
1. MomeTbTe MeH0 HacTponkn C NoMOLLbIO @ .

o ifaliel Tl i Py, 0 0 T e T 2. lNMomeTbTe KackagHoe ynpaBneHne HacocaMu KHOMKamm @
[ . unu (A) 1 HaxmmuTe
PR U [ A R
TICTS A i i TR E 3. MomeTbTe MUH. NPOU3BOAUTENBLHOCTbL KHOMKaMM @ unm
T ®) v Haxmute )
Ao fidied 4. 3apaiite Yncno Hacocos kHonkamu (3) unn (5) u
ERCE =
- COXpaHuUTe HaxaTnem
= '
FY ] Wh 5. MomeTbTe YacToTa BpaweHus kHonkamu (&) unn (A) .
LLL o YcTaHOBUTE YacTOTy BpaLLEHWsi C MOMOLLbIO @ unn @ 7
[Flaleh =t TTIN AN COXpaHuUTe HaxaTtuem
LE ] &
i AT 5 3aBoAcKue HacTpPoOMnKu
Y
o L: (E Yucno HacocoB ycTaHoBNeHO Ha 1. YacToTa BpalyeHus B
Bl 'k § 3aMKHYTOM KOHTYype 3afaHa paBHon 25 %.
bl 1
é 10.7.21 KomneHcauusa nyckoBoro nepuoaa Hacoca (4.2.10)
I T T =

Puc. 57 q)I/IKCI/IpOBaHHaﬂ YacToTa BpalwleHna ang nycka un
OCTaHOBa Hacoca

1, e e ) P s
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HacTpoiika Yyepe3 naHenb ynpaBneHus & ipnalh kit i

1. MomeTbTe MeHo HacTpoliku ¢ nomoLbio @ : P P} e o T
2. lMomeTbTe KackagHoe ynpaBneHne HacocamMm KHoOMKaMmu @

unmu (A) v HaxmuTe 6
3. MNomeTbTe YacToTa BpalieHMs AnsA Nycka U ocTaHoBa

Hacoca KHormkamu @ unu @ N HaXMuTe

4. NomeTbTe Ucnonb3oBaHue PUKCUPOBAHHOM 4acTOThbl
BpalLeHUs KHoMKamm @ unm @ N HaXMuTe

5. MNMomeTbTe BkntoyeHme cneayrowero Hacoca npu: 1->2
kHomKamu (%) unn (A) 1 HaxmuTe

6. YcTaHOBWTE YacTOTY BpalleHWUs B NPOLLeHTax KHoMkaMmm @
unm @ N COXpaHuTe HaxaTuem . HacTtpoite octanbHble
HacoChl TaknM xe obpasom.

TMO3 8968 3707

7. MNMomeTtbTe HemegneHHoe OTKIIOYEHUE Hacoca npu: Puc. 59 KomneHcauusi nyckoBoro nepvoga Hacoca

1->0 kHonkamu (%) unu (A) n HaxmuTe @

8. YcTaHOBUTe 4acToTy BpalleHuUs B nNpoLeHTax kHonkamu (+)
nam (<) u coxpaHuTe HaxaTuem . Hacpolite octanbHble
HacoCbl TaknM xe obpasom.
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OnucaHue

[aHHas dyHKUMs ucnonbdyetcsa ansa cuctem tuna -ES, -ED, -F u -
EDF.

3apava gaHHON hyHKUMM - UCKMounTb cboun B paboTe npu
3anycke Hacoca ¢ PUKCUPOBAHHOW, HEpPEerynmpyeMomn, 4acToTomn
BpaLleHust. PyHKUNS KOMMNEHCUpPYET TOT Nepuoa, KOTopbii
Heobxoaum Hacocy 6e3 perynupoBaHusi YacToTbl BpalLeHus,
4YTOObI MOCne nycka 4OCTUYb CBOEW MakCcMmarnbHOWM
npou3BoanTensHocTU. Bpems 3anycka Hacoca AOMmKHO BbITb
N3BECTHO.

HacTpoiika Yyepes naHenb ynpaBneHust
1. MNomeTbTe MeHo HacTpouku ¢ NomoLlbo @ .

2. MometbTe KackagHoe ynpaBnexue Hacocamm kHonkamu (V)
unu @ U HaXMUTe

3. NMomeTbTe KomneHcauumsa nyckoBoro nepuopa Hacoca
KHOMKOW () unm (A) 1 HaxmuTe

4. YcTaHoBMTe Bpems 3anycka kHonkamu () unm (5) u
coxpaHuTe, Haxas

3aBoAcKue HacTPOMKu
BapaHHoe Bpems nycka: 0 cekyHf,.

10.7.22 OononHuTenbHble pyHKUun (4.3)
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TMO3 8969 3707

Puc. 60 [ononHuTtenbHble PyHKLMN

OnucaHue

B paHHOM gucnnee MOXHO yCTaHOBUTb PYHKLMW, ABRSOLLNECS
BCMOMOraTenbHbIMU 151 HOPMAIbHOIoO pexuma paboTbl

Hydro MPC. JononHuteneHble yHKUNY - PYHKLNK,
pacmpsitoLne BO3MOXHOCTU CUCTEMBI.

Yepes faHHbI AUCNIER MOXHO OTKPbITb OKHA COCTOSIHUS ANs:
*  @yHKyuu ocmaHosa (4.3.1)

» [lnasHoe ysenudeHue OasneHus (4.3.3)

* Lugppossie 8xodbi (4.3.7)

* AHanoeossbie 8x00bi (4.3.8)

*  Lugppossie 8bixo0bl (4.3.9)

* Paboma 8 asapuliHom pexume (4.3.5)

. MUH., Makc. u onpedenﬂeMb/L“/ rosib3ogamesieM pexumbl
(4.3.14)

» [laHHble xapakmepucmuk Hacocos (4.3.19)

* OueHka pacxoda (4.3.23)

*  UcmouHuk ynpasneHus (4.3.20)

*  QukcuposaHHoe OasrnieHue Ha exode (4.3.22).

10.7.23 ®yHKuuM ocTtaHoBa (4.3.1)
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Puc. 61 ®yHkums octaHoBa

TMO3 2355 3807

Onucanue

®yHKLMA NO3BONSAET OCTaHaBNMBAaTb NOCNEAHNIA HAacoc Npu

HW3KOM pacxofe Unu ero oTcyTcTBum. [laHHas MYHKLUSA CAyXUT

ans

* peanusauuun aHeprocbepexeHus

° npegoTBpaLleHnst HarpeeaHusa paboumx NOBEpXHOCTEWN
YNIIOTHEHNSA Bana, Bbl3biBaeMoe yBenmyeHnem
MEXaHN4YeCKOro TPEHUS B pesyrnbraTe He4oCTaTO4YHOro
oxnaxgeHusi paboyer XnakocTblo

* npegoTBpaLleHusi HarpeeaHus paboyen XMaKocTu.

OnvcaHve yHKLUM OCTaHOBa OTHOCUTCS KO BCEM yCTaHOBKaM

nosblilweHns gasneHnst Hydro MPC c yacToTHo-perynupyembiMu

Hacocamu. YnpasneHue BKIIOYEeHNEM/BbIKIIOYEHNEM BCeX

HacocoB Hydro MPC-S BbinonHsieTcs, Kak onucaHo B pasgene

7.1 lMpumepsbi criocobos ynpasneHus.

H A

+ [vnanasoH BKN/BbIKN

H 3ajar

| <L§

Quun Q b

A — — 3
YnpaBrnexue Pa6ota B HOpManbHOM pexume o
BKI1/BBIKIT %’

Puc. 62 [uanasoH BKM/BbIKN

Ecnu dyHKUMa ocTaHOBa akTMBMPOBAaHA, BbINOMHAETCA
HenpepbIBHbIA KOHTpOnb paboTel Hydro MPC u peructpauus
Hu3koro pacxopa. Ecnu CU 351 obHapyxunBaeT, 4To pacxoaa HeT
UNN OH OYeHb HK3KMIN (Q < Qyuy), NPOUCXOANT Nepexos oT
ynpaBreHnsi ¢ NOCTOSIHHLIM 3Ha4YeHWEM Hamnopa Ha ynpaBsreHune
BKITIOYEHVeM/BbIKIIOYEHMEM MocneHero paboTatoLero Hacoca.
lMepen Tem Kak OCTaHOBUTLCS, HACOC YBENUYUBAET AaBneHne A0
3HaYeHUs, KOTOPOe COOTBETCTBYET Haapnay + 0,5 X AnanasoH skn/
BbIKN. Hacoc BknoyaeTcs cHoBa, KorAa AaBneHne paBHO Hagpay -
0,5 x AnanasoH Bkn/Bbikn. CMoTpuTe puc. 63.
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A: PaboTta B HopmanbHOM

pexumve
H [M] B: MNoBbiWweHe aaBneHus
A C: OcraHoB
OcTtaHoB ] P
Myck P
>

>
Bpewms [cek]
OcTaHoB = Hyapan + 0,5 X AManasoH BKN/BbIKN

Myck = Haapan — 0,5 X AnanasoH BKN/BbIKN

TMO03 9292 3707

Puc. 63 Pabota B pexvme BKITHOYEHUSA/BBIKITIOYEHUS

CU 351 onpepensieT pacxon B nepuon 0CTaHOBKM Hacoca. lNoka
pacxof Huxe Qy,y, Hacoc paboTaeT B pexume BKn/Bbikn. Ecnu
pacxof yBenuuneaeTcsa A0 3HayeHus Bbille Qyyy, Hacoc
BO3BpaLLlaeTcs B HOpMasbHbIA pexuM pabotbl Haanau. Haanaw
PaBHO TeKyLeMy YCTaHOBINEHHOMY 3HadyeHuto. CmoTpuTe pasgen
10.4.4 YcmaHoesrneHHoe 3HadeHue (1.2.2).

O6Hapy»xeHue HU3KOoro pacxopa

Hwu3kun pacxop onpegensieTcs NOCPeACcTBOM

* HenocpeacTBEHHOro N3MEepPEeHUsi pacxoda C NoMOLLbH
pacxogomepa unu perne pacxoga

* OLEHKM pacxofa U3MepeHneM TEKYLLEro AaBneHns U YacToTbl
BpaLLeHus.

Ecnun k ycTaHOBKe MOBbILLEHNS] AABNEHUS HE MOOKIIOYEH

pacxogomep unv pene pacxoga, B pyHKuuMm octaHosa byaer
MCMonb3oBaTbCs PYHKLMUS OLIEHKM.

Ecnu peructpaumsa HU3Koro pacxofa OCHOBbIBAETCH Ha OLEHKe
pacxopa, HeobxoAMMO UCNonb3oBaTb MeMOpaHHbIN 6ak
onpegenéHHon EMKOCTU C onpedenéHHbiM NpeaBapuTenbHbIM
AaBneHnemM.

EmkocTb Mem6paHHOro 6aka

PekomeHOoBaHHasi EMKOCTb MeMOGpPaHHOro

Tun Hacoca 6aka (B nuTpax)

-E -ED -ES -EF -EDF -F -S
CRI(E) 3 8 8 8 8 8 8 80
CRI(E) 5 12 12 12 12 12 12 120

CRI(E) 10 18 18 18 18 18 18 180

CRI(E) 15 80 80 80 80 80 80 300

CRI(E) 20 80 80 80 80 80 80 400

CR(E) 32 80 80 80 80 80 80 600

CR(E) 45 120 120 120 120 120 120 800

CR(E) 64 120 120 120 120 120 120 1000

CR(E) 90 180 180 180 180 180 180 1500

MNpenBapuTenbHoe AaBneHue

Hydro MPC-E, -ED, -ES, -EF, -EDF u -F: 0,7 x ycTaHOBneHHoe
3HayeHve.

Hydro MPC-S: 0,9 x ycTaHOBNEHHOE 3Ha4YeHue.

Mpu kaxpon oueHKke pacxoaa (Kaxable 2 MUHYTbI) PYHKLMSA
OLIEHKM CMeLLaeT AaBrieHne HarHetanus Ha =10 % ot
YCTaHOBMEHHOTrO 3Ha4YeHusi. Ecnu Takoe BMeLLaTenbcTBO
HenpuemnemMo, yHKLNS OCTaHOBKM OMKHa OblTb OCHOBaHa Ha
HEeNnoCpeACTBEHHOM U3MEpPEHNN pacxoda pacxogoMepoM Unm
pene pacxoga.

MOXHO yCTaHOBUTb MUHUMaNbHBIN pacxof, T.e. pacxofd, npu
KOTOPOM yCTaHOBKa MOBbILLEHWS AaBNEHUS NepexoauTt B
ynpasrneHue BKYEHNEM/BbIKITIOYEHNEM NOCNEeHEro
paboTatoLlero Hacoca.

Ecnu npucoeavHeH 1 pacxogomMep, U pene pacxoa, nepexos B
ynpaBreHue BKM./BbIKN. onpeenseTcs yCTpOMCTBOM, KOTopoe
nepBbIM 0GHAPYXXUT HU3KWIA pacxoa.
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[vana3oH HacTpPOWKKN

OunanasoH Bkn/

BbIKI:

MwuH. pacxog: ot 2 4o 50 % ot HoMmuHanbHoro pacxoaa (Quom)
0fHOro U3 HacocoB. (MOXHO YCTaHOBUTb,
TONMbKO €Cnun BbIGPaHO HENOCPeACTBEHHOE
n3MepeHve c NOMOLLbI0 pacxogomepa.)

ot 50030 %

HacTtpoiika yepes naHenb ynpaBneHus

Cucmema 6e3 pene pacxoda unu pacxodomepa

1. MNMomeTbTe MeHio HacTponku C NOMOLLbIO @ .

2. lMomeTbTe [lononHuTenbHble hyHKUMKU KHOMKaMu @ mnun
@ N HaXMuTe

3. MomeTbTe PYHKLMS OCTaHOBA KHOMKamMu @ mnm @ "
HaXmMuTe

4. MNomeTbTe AKTUBUPOBAHO KHOMKamMu @ mnm @ N HaXXMUTe

AKTUBM3aLMA 0603HAYAETCS ranoykol B COOTBETCTBYIOLIEM
OKOLLIKE.

5. MomeTkTe OBNacTL nycka/ocTaHoBa kHonkamu (v) unm (A) .

6. 3apaiite obnacTb nycka/octaHosa ¢ nomotusio (£) unn (&)
COXpaHUTe HaxaTem

7. OTmeTbTe lNMepenTn K HaACTPOMKe NapamMeTPoOB OCTaHOBa
noaaum c nomowsio (&) unu (A) u Haxmute (ok)
MOSIBNSETCS OKHO, NPUBEAEHHOE HUXE.
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Puc. 64 [MapameTtpbl ocTaHOBa

8. BblbepuTe 0OuH U3 NapaMeTpoOB OCTAHOBA C NMOMOLLLIO @
unm @ N COXpaHUTEe HaxaTuem . Ecnu BbIGpaHbI
CneunanbHble HACTPOWKK, HEOOXOAMMO 3a4aTb NapameTphl,
nokasaHHble Ha puc. 65. CM. npumepbl HUXeE.
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TMO03 8957 4807

Puc. 65 CneunanbHble HACTPOWNKM

O6uwuli Memod: CHUXeHue Yacmomabl epawjeHusi
= 2 X eeJIUNUHa U3MeHeHUs1 aeJsieHusl.



Mpumep 1: YBenuuyeHne 3Ha4eHUA OTKIOYEHUS Quuy
(npegen makcumanbHoOro pacxopa)

YBennuntb BEJNIMHNHY NU3SMEHEHUA OaBJiEeHUA.

CokpaTuTb BENNYUHY U3MEHEHUS BpeMeHun (Hacoc
OCTaHOBIIEH).

CokpaTuTb BENNYUHY N3MeHeHUs BpeMeHun (Hacoc paboTaerT).

YBENUYUTb CHUXEHUE 4acTOTbl BpaLleHus.

MpuMep yBenn4yeHHOro 3Ha4e€HUs1 OTKITIOYEHUSA

MapameTp 3HaueHue
BenuyunHa nameHeHus gasneHus 6 %
BenvyvHa nsmeHeHus BpemeHu (Hacoc 15 cex
OCTaHOBMEH) ’
BenvyvHa nsmeHeHus BpemeHu (Hacoc

2,0 cek
paboTaert)
CHWXeHVe 4acToTbl BpalleHus 10 %

Mpumep 2: YMeHbLIEHMEe 3HAaYEHMUSA OTKNIOYEHUA Qyuy
(npegen MMHUManbLHOro pacxopa)

YMEHbLWNTb BEJNIMHNHY U3SMEHEHNA OaBJIEHNA.

[MoBbICUTb BENNYMHY U3MEHEHUS BpeMeHU (Hacoc
OCTaHOBIIEH).

MoBbICUTE BENUYMHY N3MEHEHUS BpeMeHun (Hacoc paboTaer).
CoKpaTuTb CHUXEHWNE YacToTbl BpPaLLeHus.

MpuMep yMeHbLEHHOro 3Ha4Y€eHUs1 OTKIOYEeHUA

MapameTtp 3HauyeHune
BenuyunHa nameHeHus gasneHus 3%
BenvyvHa nsmeHeHus BpemeHun (Hacoc
15,0 cek

OCTaHOBMEH)
BenvuvHa nsmeHeHns Bpemeru (Hacoc

P ( 25,0 cexk
paboTtaert)
CHWXeHne 4acToTbl BpalleHus 6 %

3HayeHue omkKro4eHUs 3asucum om pa3mepa

Cucmema c pene pacxoda

BbinonHuuTe crnegyouime 4ONoSIHUTENIbHbIE HACTPONKN:

1.

OtmeTbTe MepenTu k HacTponke undcgpoBoro Bxoga c

nomolLLbto @ nnm @ N HaXMuTe 5 MosiBnsieTca OKHO

Lugppossie exodbi (4.3.7).

BbibepuTe undpoBoi BXOA NOAKIIOYEHMS perne pacxoaa

KHOMKOM mnm @ N HaXMUTE

[MomeTbTe Pene pacxopa kHonkamu @ unn @ N HaXMUTE
, YUTOObI BEPHYTbCS, HAXMUTE .

Pa3omMKHymbIl koHmakm o6o3Ha4Yaem HU3KUU
pacxoo.

Cucmema c pacxodomepom

BbinonHuTe cnegywuime oonoNHUTENbHbIE HaCTPOWKM:

1.

OtmeTbTe MepenTu K HaCTpoOMKe aHanoroBoro Bxoaa @
unm @ N HaXMUTE . MosiBnsieTca okHo AHanoezoable
8x00b/ (4.3.8).

BbibGepuTe aHanoroBbIii BXOA MNOAKNIOYEHNA pacxogomepa u
3ajanTe BXo4 AN pacxofomepa, Bolaenus Pacxoa.
BepHuTecb B ®yHKLMUIO OCTaHOBA, ABaXbl HaXaB .
MomeTbTe MpeaenbHoe 3HaYeHUe ocTaHOBa KHOMKaMu @
unn (»)

3apanite BENTUYNHY KHOMKamMu @ nnn @ n coxpaHute
Haxatunem

3aBoAcKMe HaCTPOWKMU

DYHKLUMS aKTUBMPOBaHaA.

[OwnanasoH Bkn/

25 %

BbIKJI:

MuH. pacxoa:

30 % OT HOMMHaNbLHOro pacxoga OAHOro Hacoca

10.7.24 NnaBHoe yBenu4ieHue gaBnexus (4.3.3)
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Puc. 66 MnaBHOe yBenuyeHne AaBrieHUs

OnucaHue

®yHkLMA obecneunBaeT NNaBHbIA NYCK CUCTEM, HanpuMep, ¢
OMOPOXHEHHBIMU Tpybonposogamu.

Myck ocywecTBnsaeTca B ABa atana. Cmotpute puc. 67.
1. OTan 3anonHeHus.

Cuctema Tpyb60onpoBogoB MeANeHHO 3anonHsaeTca Bogon. Kak
TONbKO AaT4MK AaBNEHUS CUCTEMbI OnpeaensieT, YTo Tpy6GHas
MarucTparnb 3anofiHeHa, Ha4YMHaeTCst BTOPOK aTarn.

OTan HapalmBaHus AaBneHus.

[aBneHune B cucteme yBenuynBaeTcs 40 TEX NOP, Noka He
OyaeT 4OCTUTHYTO yCTaHOBMEHHOEe 3HadyeHue. [laBneHus
yBENUYMBaETCS B NEPUOL NMHENHOro HapacTaHus. Ecnin
YyCTaHOBINEHHOE 3HAYEHUE HEe JOCTUTHYTO 3@ YCTaHOBIEHHbIV
nepuoa BpeEMEHU, MOXET NOSBUTBLCSA Npeaynpexaatownii nnm
aBapuHbIN CUTHar, U B TOT )X€ MOMEHT HacoCbl MOTyT ObITb
OCTaHOBMEHbI.

H [m]

1. OTan 3anonHeHus

2. OTan HapawwuBaHus
naBrneHus

)

Bpeis [ch]

Bpemsa 3anonHeHus  Bpems nMHeNHoOro HapactaHus

TMO3 9037 3207

Puc. 67 Otanbl 3anofiHeHnst U HapacTaHUs AaBneHus

[nana3oH HacCTPOMKuU

AKTMBUPOBaHUE PYHKLUN.

HacTpoiika 4acToTbl BpalleHnst Hacoca.

BbicTaBneHne konvyecTBa HacocoB.

BbicTaBneHve faBrneHns 3anoniHeHUs.

BbicTaBneHne MakcumanbHOro BpeMeHU 3anofiHEHUS.
HacTtpowika "MpegynpexaeHua” unu "Asapum + octaHoB".

HacTpovika BpeMeHn NMHenHoro HapacTaHus ansa arana
yBenunyeHuna aasneHunsa.
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HacTtpoiika yepes naHenb ynpaBneHus
1. MNomeTbTe MeHio HacTpomku ¢ noMoLLbo @ .

2. MowmeTbTe [JononHutenbHble beHKLlI/IM KHOMKamMu @ nnn
@ N HaXmMmuTte

3. lMomeTbTe MNnaBHOEe yBenuueHue gaBneHUNA KHoMKamu @
unu (A) ¥ HaxmuTe

4. MomeTkTe YacToTa BpaweHus kHonkamn (&) unu (A) .

5. 3apaiite BenmunHy kHonkamu () um () 1 coxpanute
HaxaTnem

6. OtmeTsTe KonmuecTBo Hacocos ¢ nomoubio (V) unn (A) .

7. 3apanTe BEeNMMYNHY KHONMKamMun @ nnn @ n coxpaHuTte
HaaTtnem

8. OTmeTbTe [laBNeHMe 3anonHeHUs kHonkol (&) unu ®.

9. 3apaitte BenmunHy kHonkamu (+) um (5) 1 coxpanuTe
HaxaTuem

10.07meTETe Make. BpeMs ¢ nomolusio (v) unm () .

11.3apariTe BenuUmHy KHonKamu @ nnm @ “ coxpaHuTte
HaxaTtnem

12.MomeTbTe MpeaynpexaeHue nnv ABapusi + ocTaHOB
KHOMKOM @ nnu @ N HaXMuTe .

13.0TmeTbTe Bpemsa nMHeNnHOro HapacTaHus C NOMOLLbIO @
unm (»)

14.3apanTe BENUYMHY KHOMKaMu @ mnn @ M coxpaHute
HaxaTnem

15.MNMomeTbTe AKTUBUPOBAHO U HaXMuUTe .

3aBoAcKMe HAacTPOMKKU
®yHKLMA He akTUBMpOBaHa.

10.7.25 Pa6oTta B aBapunHom pexume (4.3.5)
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Puc. 68 PaboTa B aBapuinHOM pexnmMe

OnucaHue

Ecnu gaHHas dyHKUMS akTUBMPOBaHa, HAcoChl NpoaosxaT
paboTtaTtb, HECMOTPS Ha NpeaynpexaatLLme U aBapuiiHble
curHansl. Hacockl 6yayT pabotate B COOTBETCTBUM CO
3HayYeHVeM, YCTaHOBMEHHbIM cneunanbHO Ans 9T yHKUMN.

B cJ/iy4yae HeucripagHocmu dam4yuka u OCHO8HbIe,

u pesepeHble Hacockl 6ydym pabomamsb npu

100 % yacmomsbl epaweHus!

Ounana3oH HaCTPOMKKU

* Hactpoiika umgposoro Bxoga (10.7.26 Lugpposbie 8xo0bl
(4.3.7)).

» Hactpoiika undgposoro Bbixoga (70.7.31 Ljughpossie 8bix00b!
(4.3.9)).

* Hactpoiika ycTaHOBMNEHHOro 3HaYeHns ans paboTsl B
aBapuiHOM pexunmve.

HacTtpoika 4yepe3 naHenb ynpaBneHus

1. MNomeTbTe MeHi0 HacTpomkm ¢ noMoLbo @ .

2. MNMomeTbTe ononHUTenbHbIe (PyHKLUUM KHONMKaMUN @ mnun
@ N HaXMUTE

3. MNMomeTbTe PaboTa B aBapMMHOM pexMMe KHOMKaMu @ nnm

(&) v HaxmuTe .
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4. OtmeTbTe MepeiTn K HacTpoke LMPOBOro Bxoaa C
NMOMOLLbIO @ nnm @ N HaXMuTe

5. BbibepuTe UMpoBoit Bxoa ¢ nomolLsio (&) unu OX.
HaXMUTE

6. OTmeTbTe PaboTa B aBapUMHOM pexXume KHOMKOW @ nnm
@ N COXpaHUTe HaxaTuem

7. BepHuTtechb, ABaXabl HaXaB .

8. OTtmeTbTe MepenTu K HacTpolike LMAPPOBOro BbIxoAa C
MOMOLLbO @ unm @ N HaXMUTe

9. BbibepuTe LMdpPOBOIl BbIXOA C NOMOLLbIO (V) Ui @
HaXMUTE

10.0TmeTbTe PaboTa B aBapuMMHOM peXxXumMe KHOMKOM @ nnu
@ 1 COXpaHUTE HaxaTuem

11.BepHuUtech, ABaxabl HaXkaB .
12.0TmeTbTe YcTaHOBMEHHOe 3HaYeHue, pa6oTta B aBapUmMHOM

pexume kHonkoit (%) unu () .
13.3apaliTe BenuumHy kronkamn (£) unn (<) n coxpaHuTe
HaxaTuem

Ecnu daHHas pyHKUuUs1 HacmpoeHa, Kak ornucaHo
ebluie, Mo eé MOXHO makK)xe akmueuposame
yepes ducnnell Pexum pabomsl cucmemsi (2.1.1).

10.7.26 Lincdposbie Bxoabl (4.3.7)

e e T

e Fanageernd M0 s ) Lawld

DI O Samghe 0 1 e & LR

D BOLEN [ Pk P B 1 F
~
o
©
©
(o)
0
®
N
™
o
=

L EeediE uE| =

Puc. 69 Lindposbie Bxoabl

OnucaHue

B HacTosiLeM MEHI0 MOXHO YCTaHOBUTL LMpoBbIe BXOAb! ANs
CU 351. Kaxgabin Bxoa, kpome DI1, MOXHO akTMBMpPOBaTh U
cBA3aTb C onpeaenéHHon PyHKUNen.

Kak npaBuno, y yctaHoBok Hydro MPC Tpu undpoBbix Bxoga.
Ecnun Hydro MPC BknitouaeT B cebsa moaynb 10 351B (onuwus),
4nCno UMdpPOBLIX BXOAOB - 12.

B paHHOM OkHe BCe L poBble BXOAbl OTOOPaxatoTCs Takum
00pa3som, 4TO MOXHO onpeaennuTb Ux akTnyeckoe pasmeLleHue
B Hydro MPC.

Mpumep
DI1 (10 351-41), [10]:

DI1: Lincdbposon Bxoa Ne 1
(10 351-41): 10 351, Homep GENIbus 41
[10]: Knemma Ne 10

Bonee noapo6HO NofkYeHe pasnnuyHbIX LMMPOBLIX BXOAOB
NpeacTaBlieHO B CXEMe 3NIEKTPUYECKUX COeAUHEHWI, KoTopast
MOCTaBISIETCS BMECTe CO LuKaoM yrnpaBneHus.

[vana3oH HacTpPOWKKN

Lindposoit Bxop, KOTOPbIN JOMmKeH BbiTb HACTPOEH, BbiIbMpaeTcs
B AucnnenHoM okHe Ljughpossie 8xo0bi (4.3.7).

DI1 (CU 351) He ebi6bupaemcsi.



HacTpoiika Yyepes naHenb ynpaBneHust
1. MNomeTbTe MeHo HacTporku ¢ NomoLlbo @

2. MometbTe flononHuTenbHbIe (hyHKUMM KHOMKamMu (&) v
@ 1 HaXMUTe

3. OtmeTbTe Lindposbie BXxoAbl ¢ noMoLbio (%) 1nm @ n
HaXMUTE

4. BbibepuTe UndpoBON BXOA KHOMKOM (V) unn (A) 1 HaxmuTe

10.7.27 ®yHKunmM undpoBbix BxonoB (4.3.7.1)
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Puc. 70 ®yHKkumn undpoBbiX BXOAOB

OnucaHue

B okHax 4.3.7.1 MOXHO yCTaHOBUTb CBSA3b MeXAy (PyHKLMEN n
LUNPOBLIMK BXOAAMMU.

[Ounana3oH HacTPOWKM

B kaxxgom okHe MOXHO BblOpaTb 04HY PYHKLMIO:

DYHKUUA KoHTaKT akTUBUpOBaH

He ncnon b3yeTcA

= Pexum paboTtbl Min

MwuH. pexum _+ (Muk.)

= Pexum pabotbl Max

Makc. pexum =
P (Makc.).
= Pexum pabotbl User-
Pexum, onpeaensembiin defined
-t >
nornb3oBaTenem (Onpegensembii
nonb3oBarenem)
BHewwHasA / = BHewHss
HencnpaBHOCTb L HeucnpasHOCTb

3awwTa ot Cyxoro xoga / = HexBatka BOAbI

= Pacxopn > YcTaHOBUTb

Pene pacxona _+ BeNINYMHY
cpabaTbiBaHUs
Cbpoc aBapuiiHoro = C6poc aBapuiiHbIX
1t

CurHana curHanos

= Pexum paboTbl

Pa6oTta B aBapuitHoM Emergency run

pexnme (Pabota B aBapuiiHom

pexume)
HeucnpaBHocTb / = HeucnpaBHocTb
[EeXypHOro Hacoca L pexypHoroero Hacoca
AnbTepHaTUBHOE = BblbpaHo
YCTaAHOBIEHHOE _+ YyCTaHOBIEHHOE
3HaveHue 2 3HaveHune 2
AnbTepHaTuBHOE = BbibpaHo
YCTaAHOBIEHHOE — YyCTaHOBIEHHOE
3HaveHue 3 3HaveHune 3

DyHKUUsA KoHTakT akTuBMpOBaH
AnbTepHaTMBHOE = BbibpaHo
yCTaHOBIEHHOE _+ YyCTaHOBINEHHOE
3HayeHue 4 3HayeHue 4
AnbTepHaTMBHOE = BbibpaHo
yCTaHOBINEHHOE _+ yCTaHOBMEHHOE
3HayeHune 5 3HayeHue 5
AnbTepHaTMBHOE = BbibpaHo
yCTaHOBINEHHOE _+ YCTaAHOBIEHHOE
3HaveHune 6 3Ha4veHue 6
AnbTepHaTMBHOE = BbliGpaHo
yCTaHOBINEHHOE _+ YCTaAHOBIEHHOE
3HayeHune 7 3HayeHue 7

Mogpo6Hee 06 aTUX PYHKUMUSAX YNTANTE B COOTBETCTBYHOLLMX
pasgenax.

BbibpaHHasa yHKUMA 06bIYHO aKTUBMPYETCS 3aMKHYThIM

KOHTaKTOM.

HacTpoika 4yepe3 naHenb ynpaBneHuUs

1. MNomeTbTe MeH0 HacTpoWnkn ¢ noMoLlbio @ .

2. MNMomeTbTe fononHUTenbHbIE (PYHKUUU KHOMKaMU @ nnu
@ N HaXmMuTe

3. OTtmetbTe LndpoBblie Bxoabl C MOMOLLBHO @ unm @ "
HaXxmuTe

4. BeiBepuTe UMdPOBOI BXOA KHOMKOA (%) unn (A) n HaxmuTe

5. BblbepuTe HyHY0 OYHKLMIO KHOMKaMu @ mnm @ n
aKTUBUPYWTE €€ HaxaTnem
AkTrBU3aunsa obo3HavaeTcs ranoykon B COOTBETCTBYIOLLEM
OKOLLKe.

3aBopgckue HacTpPOWNKMU

UndpoBon Bxog DyHKUMA

BHewHWI nyck/ocTaHoB. PasoMKHyTbIV
DI1 (CU 351) [10] KOHTaKT = OCTaHOB.
MpumeyvaHue: Bxog Ne1 nameHnTb Henb3as.

KoHTporb HexBaTkM BOAb! (3alyuTa oT
cyxoro xofa). PasoMKHyTbIN KOHTaKT =
HexBaTka BoAbl

(ecnn Hydro MPC nmeeT Takyto onuuto).

KoHmponb Hexeamku eo0bl mpebyem, Ymobbi K
Hydro MPC 6b1110 nodcoeduHeHoO peJie 0aesieHUsl.

10.7.28 AHanoroBble Bxoabl (4.3.8)

DI2 (CU 351) [12]

Pl U E O i e T il

o P Y ISR L SR S 1]
W O P

| P AT B T T

TMO03 2356 3807

Puc. 71 AHanorosble Bxofbl
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OnucaHue

B faHHOM MEHI0 MOXXHO YCTaHOBUTbL aHamNoroBble BXOAbl

Hydro MPC.

Kaxxabln BXO4 MOXHO akTMBMPOBaTb M CBA3aTb C onpeaenéHHomn
dyHKUNEN.

Kak npaBuno, Hydro MPC umeeT Tpu aHanoroBbix Bxoga. Ecnu
Hydro MPC Bkntovaet B cebst mogyne 10 351B (onuus), yucno
aHanoroBbIX BXOAOB - 5.

B naHHOM OKkHe BCe aHanoroBble BXOAbI 0TOBpaxatoTcs Takum
06pa3om, 4TO MOXHO OnpeaenuTb X akTuyeckoe pa3MelleHme
B Hydro MPC. [Ins noBbIleHNa HaAEXHOCTM U NpeaynpexaeHns
OCTaHOBOK B paboTe MOXeT 6bITb YCTaHOBMEH pe3epBHbIN AaT4mK
[aBneHns B Ka4yecTBe NOoAAEpPXKKM K OCHOBHOMY AaTuMKy.

Ecnu Heo6x00uMbi 08a pe3epeHbIX damyuka,

KaXOblIl U3 HUX 0OJDKeH uMemb omaoesibHbIU

aHaJsio208ebIl 8x00.

Mpumep

Al1 (CU 351) [51]:

Al1: AnanoroBbi Bxoa Ne 1
(CU 351): CU 351

[51]: Knemma Ne 51

Ounana3oH HacTPOMKKU

B okHe AHanozosbie 8x00bl (4.3.8) BbibpaeTcs aHanorosbIn

BXOZA, KOTOPbIN HY>KHO YCTaHOBUTb.

HacTtpoiika yepe3 naHenb ynpaBneHuUs

1. MNomeTbTe MeHo HacTponku ¢ nomoLbto @

2. lMNMomeTbTe AononHuUTenbHbIe hyHKUUM KHONKamMn @ unm
&) v HaxmuTe

3. MNomeTbTe AHanoroBble BXOAbl KHOMKaMu @ nmnm @ n
HaxkmuTe (ok)

4. BbibepuTe aHarnoroBbiii BXoA KHOMKOM (%) unu QX
HaXMUTE

10.7.29 AHanoroBblie Bxoabl (¢ 4.3.8.1 no 4.3.8.7)
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Puc. 72 AHanoroBble BXOAbl

OnucaHue
AHanoroBble BXoAbl MOXHO YCTaHOBUTb B AUCMIIENHBIX OKHaX C

4.3.8.1 no 4.3.8.7. Kaxxgoe OKHO MOXHO pa3fenuTb Ha TpU YacTu:

* HacTtpoiika BxoaHbIx curHanos, Hanpumep 4-20 mA

. I/IamepeHHoe BXOAHOE 3Ha4YeHue, Hanpumep, gasreHne
HarHeTaHusA

* [lnanasoH namepeHuns gatynka/nepegatymka cCUrHanos,
Hanpumep, 0-16 Gap.

Ounana3oH HacTPOMKKU

B kaxgom okHe MOXHO YCTaHOBUTb CriefytoLine napaMmeTpbi:

* He ncnonb3ayetcsa

« [manasoH BxogHoro curHana, 0-20 mA, 4-20 mA, 0-10 B

* M/3amepeHHOe BXoAHOE 3HayeHue

* [wanasoH gaTyuka.
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HacTtpoiika yepe3 naHenb ynpaBneHus

1. MomeTbTe MeHo HacTponkM C NoMoLLbIO @ .

2. MNMomeTbTe flononHuTenbHble PYHKUUM KHOMKAMMU @ unm
@ M HaXMuTe

3. MNMomeTbTe AHanoroBble BXoAbl KHOMKamMu @ nunm @ "
HaXxMuTe

4. BblbepuTe aHanorosbln BXo4 KHOMKOW @ nnun @ 7
HaXmuTe

5. MNMomeTbTEe HAaCTPOKMKY aHanoroBOro BXxoAa KHomnkamm @ unm
@ N aKTUBMPYNTE HaxaTuem
AkTMBU3aLMa obo3HayYaeTcsi ranoykon B COOTBETCTBYOLLEM
OKOLLIKE.

Ecniu aHanozoesblii 8X00 OMKI1HOYEH, 8 OKHe
omo6pa3umcsi MoJIbKO 8ePXHSASA Yacmb, m.e.
Hacmpolika aHan0208020 8xo0d0a.
Ecnu exod akmueupoeaH, omobpaxaemcs
cpedHsiss Yacmb, a UMEeHHO "M3mepeHHoe
8xodHoe 3HayeHue". dmo daém 803MOXHOCMb
ycmaHoeumsb cesizb Mex0y hyHKyuel u
aHanozoebIM exo0oM e dpy2om okHe. Kak
monbko Mexdy aHano0208bIM 8X000M U
¢yHKyuel 6ydem ycmaHoeseHa cesdb, CU 351
8epHEmMCs1 8 OKHO HacmpoUKU aHa10208bIX
8x0008.

3aBoacKue HacTpPoOuKu

AHanoroBbin

Bx0A DyHKLUA

Al1 (CU 351) [51] [OaBneHue HarHeTaHus

MpenBaputensHoe aaBneHue B 6ake
Al2 (CU 351) [54] (ecnu npegBapuTenbHoe gaBreHne B bake
anst Hydro MPC namepsetcs)

Pe3epBHbIi gaTymk aasneHus (ecnu Hydro

Al3 (CU 351) [57] MPC nmeeT Takyto onumio)

10.7.30 AHanoroBble BXoAbl U UBMEPEHHOEe 3Ha4YeHue
(c 4.3.8.1.1 no 4.3.8.7.1)
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Puc. 73 AHanoroBble BXOAbl U U3BMEPEHHOE 3HAYEHMEe

OnucaHue

B okHe AHarozosble 8x00bl U udMepeHHoe 3HadyeHue (c 4.3.8.1.1
10 4.3.8.7.1) MOXHO yCTaHOBUTb CBA3b MexXAy PyHKLNEN 1
OTAEMNbHBIMU @aHanoroBbIMV BXOAaMM.

Avana3oH HacTpomnku

MoxHo BbIbpaTb 0AHY YHKLMIO Ha KaXAbl aHanoroBbli BXOA,.
* He ncnonbayetcs

* 0-100 % curHan

+ [laBneHve Ha Bxoge

* [laBneHve HarHeTaHus

* BHelwHee paBnexne

+ [lepenap faBneHvsa B Hacoce

* Pacxopn

* YpoBeHb B Hake, CTOpPOHA HarHeTaHus



YpoBeHb B 6ake, CTOpOHa BcacbiBaHUS
[aBneHuve B cucteme

Mepenag naBneHus, BHELLHUN
MpenBapuTenbHoe AaBneHve B bake
Mepenap naBneHns Ha BXxoae

lMepenan naBneHus Ha BbIXo4e

TemnepaTypa B obpaTtHOM TpybonpoBoae, BHELLHSAS
TemnepaTtypa B HanopHom TpybonpoBsoae
TemnepaTypa B obpaTtHom TpybonpoBoae
Mepenan Temnepartyp

TemnepaTypa okpy>KatoLen cpefbl
MoLyHocTb, Hacockl ¢ 1 no 6

MoLLHOCTb, YaCTOTHO-PErYNNPYEMbI MPUBOA,.

HacTpoiika yepes naHenb ynpaBreHus

1.
2.

MomeTbTe MeHo HacTpoiku ¢ nomoLLbio @ .

MomeTbTe [lononHuTenbHbIe yHKUMK kHonkammn (%) unu
@ U HaXMuUTe

. MNMomeTbTe AHanoroBble BxoAbl KHONKaMu @ nnm @ n

HaxmuTe (ok)

. BbibepuTe aHanorosbiii Bxoa kHOMKow (&) unu QX

HaXXMmute

. YcTaHOoBUTE AnanasoH aHanoroBoro BXofa KHOMKON @ nnu

™) v naxmute (k) .
AkTnBM3auunsa obos3HavyaeTcsa ranoyvykon B COOTBETCTBYIOLLEM
OKOLLIKE.

. MNMomeTbTe U3MepeHHOE BXOAHOE 3HAYeHUe KHOMKOMN @

nunm @ N HaXMuTEe . MosiBnsieTca okHo 4.3.8.1.1.

. Bbibepute Bxop KHOMKOWM @ unu @ N HaXMuTe .
. Haxmute , YTOObI BEPHYTbCA B OKHO 4.3.8.1.
. YcTaHOBWTE MUHMMAaNbHYIO BEMUYUHY AN AaTymKka KHONKamm

@) wnn (5 v coxpanuTe HaxaTuem

10.YcTaHoBUTE MakCMMarnbHy0 BEMUYNHY AN aT4MKa KHONKamu

&) wnn (2) v coxpanuTe HaxaTuem

10.7.31 LUndposble Bbixoabl (4.3.9)
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Puc. 74 Lndposbie BbIXOAbI

OnucaHue

B naHHOM MeHI0 MOXHO yCTaHOBUTb LU POBbIE peneiHble
BbIxoabl Hydro MPC. Kaxablln BbIXO4, MOXHO aKTUBMPOBATb U
cBA3aTb C onpeaenéHHon yHKUNEN.

Kak npasuno, Hydro MPC umeeT aBa umMdpoBbIX BbiIxoAa.

Ecnun Hydro MPC BknitouaeT B cebs moaynb 10 351B (onuwms),
4MCNo UMGPOBLIX BbIXOAO0B - 9.

B naHHOM OKkHe BCe LM poBble BbIXOAbl OTOBPaXalTCs Takum
06pa3om, 4TO MOXHO onpeaennTb UX hakTUYeckoe pasmeLleHe
B Hydro MPC.

Mpumep

DO1 (10 351-41) [71]:

DO1 Lincposoit Bbixoa Ne 1
(10 351-41) 10 351B, GENIbus Ne 41
[71] Knemma Ne 71

Bonee nogpo6HO NoakmntoyeHne pasnmyHbiX LMGPOBbLIX BbIXO40B
npeacTaBeHo B CXEME 3MEKTPUYECKUX COeaUHEHNIA, koTopast
noctaensietcs BMecte ¢ CU 351.

[Ounana3oH HacTpPOMKun

B okHe Lughposbie 8bix00bi (4.3.9) MoxHO BbIGpaTh LndpoBoi
BbIXO/, KOTOPbIV ByaeT ncnonb3oBaTbCs.

10.7.32 ®yHKumn umdcpoBbix BbixoAos (¢ 4.3.9.1 no 4.3.9.16)
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Puc. 75 ®yHkuun umndpoBbIX BbIXOA0B

OnucaHue

B okHax @yHkyuu yugposbix ebixo0008 (¢ 4.3.9.1 no 4.3.9.16)
MOXXHO YCTAaHOBUTb CBSI3b MeXAy PyHKUMEN 1 OTAEMbHBIMU
BbIXOAaMMm.

Ounana3oH HacTPOMKKN

B kaxxgomM OkHe MOXHO BblGpaTb 0gHY (PYHKLNIO:

He ncnonb3yetcsa

Pab6orta, cuctema

ABapunHbIN cUrHan, cuctema
MpepynpexaeHue, cuctema
[oTOBHOCTb, cucTema
HexBaTtka Boabl

MwH. naBnexune

Makc. naBneHue

PaboTta B aBapuitHOM pexuve
PerynupoBaHue gexypHoro Hacoca
MpenoxpaHuTenbHbIA kNanaH
Pa6ota, Hacockl ¢ 1 no 6
ABapwus, Hacockl ¢ 1 no 6
ABapus,BbIxof 3a npegen 1
Mpenynp.,3a npegenom 1
ABapus,Bbixo 3a npeaen 2
Mpenynp.,3a npegenom 2.

HacTpoiika Yyepe3 naHenb ynpaBneHus

1.
2.

[MomeTbTe MeHt0 HacTpoWku ¢ NoMOoLLbo @ .

MomeTbTe fononHUTenbHbIe PYHKLUM KHONMKaMu @ unm
@ N HaXmMuTe @

OTtmeTbTe UndpoBbie Bbixoabl C MOMOLLLIO @ mnn @ n
HaXxmuTe

BbibepuTe undpoBoii BbIXoa KHOMKOW @ mnm @ N HaXXMuTe

MomeTbTe HyXHyI0 hyHKLMIO KHonkamu (%) unu @ 7
aKTUBUPYNTE €€ HaxXaTMem

AkTrBM3aLusa 0603HaYaeTCs rafioukon B COOTBETCTBYIOLLEM
OKOLLIKE.

3aBoackue HaCTPOMKM

UndpoBon Bbixog DPyHKUus

DO1 (CU 351) [71]

ABapuiHbI cUrHan, cuctema

DO2 (CU 351) [74]

Pa6ora, cuctema
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10.7.33 MuH., Makc. n onpepensieMbi NoNb3oBaTenem
pexumsi (4.3.14)
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Puc. 76 MwH., makc. u onpegensiembli nonb3oBatenemM
pEXUMbI

OnucaHue

Hydro MPC o6bl4HO ynpaBnseTcs no NpuHLUNY 3amkHyTOro
KOHTYypa, 4ToObl NoaaepxmBaTh AaBneHue Ha Beixoge. B
onpepeneHHble Nepnoabl MOXEeT BO3HUKHYTb HE0BX0ANMOCTb
TOro, 4To6bl YCTaHOBKa MNOBbILEHUS AaBeHns pabotana B
Pa3oMKHYTOM KOHTYpe Npu yCTaHOBNEHHON NPOU3BOANTENBHOCTMN
HacoCOB.

[nana3oH HacTPOMKU

C nomouybto CU 351 MOXHO BbIGpaTb OAMH M3 TPEX PEXUMOB
paboTbi:

1. MuH. pexum (4.3.14.1).
2. Makc. pexum (4.3.14.2).
3. Onpedensemslli monb3osamernem pexum (4.3.14.3).

Ans kaxdo2o u3 amux pexumMoe MOXHO
ycmaHaesueamsb 4UCJI0 HACOCO08 8
3Kcnayamayuu u xapakmepucmuKy Hacocoe
(yvacmomy epaweHus).

10.7.34 MuH. pexum (4.3.14.1)
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Puc. 77 MuH. pexum

OnucaHune

[Ins BCex yCTaHOBOK MOBbILLEHUSI AABMIEHNS, 32 UCKITIOYEHNEM
Hydro MPC-S, MUH. pexXuM MOXeT ObITb TONbKO Y 4aCTOTHO-
perynupyembix HacocoB. B Hydro MPC-S MoxHO 3agatb TONbKO
4yncno Hacocos, pabotatowux npu 100 % yacTtoTe BpaLleHus.
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[vana3oH HacTpPOWKKN

*  Yucno HacocoB B aKcnnyaTauuu.

* YacToTa BpalyeHusi B npoueHTax (o1 25 go 100 %) gnsa
4aCTOTHO-PErynMpyeMbIX HAaCOCOB.

HacTtpoiika yepes naHenb ynpaBneHus

1. MomeTbTe MeHio HacTpomnkmu ¢ NoMoLLbHo @ .

2. MometbTe flononHuTenbHbIe (hyHKUMM KHOMKamMu (&) unn
@ 1 HaxXMUTe

3. NomeTbTe MuUH., makc. U onpeaensieMbi Nonb3oBaTenem
pexum kHorkamu (&) Ui (A) n HaxmuTe ©.

4. TomeTbTe MUH. pexum kHonkamu (&) unu (A) 1 HaxmuTe

5. MNomeTbTe Yucno HacocoB B 3KCMsyaTaunn, MUH. PeXUM

KHOMKamMu @ nnn @ .

6. 3aganTe BENMYUHY KHOMKamu @ unm @ N COXpaHuTe
HaxaTnem .

7. TNomeTbTe YacToTa BpaleHUs KHonkamm @ nnu @

8. 3apaiiTe BENUYMHY KHOMKaMu @ unu @ 1 coxpaHuTe
HaxaTnem .

3aBoAcKue HacTPOMNKu

Yuncno HacocoB B aKCNyaTaunm Npyu MUH. pexumme: 1

YacToTa BpalleHusa B NpoLeHTax Ans 4aCcTOTHO-
perynMpyembix HacOCOB:

70

10.7.35 Makc. pexum (4.3.14.2)
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Puc. 78 Makc. pexum

OnucaHue

[aHHas dyHKUUS NO3BONSET YCTAHOBUTb YMCITO HACOCOB,
KOTOpble JOMKHbI paboTaTb C MakCMManbHOW YacToTON
BpalleHus, Kkorga ata pyHKUMS akTUBMpOBaHa.

[Ounana3oH HacTPOMKKN

B naHHOM OKHe MOXHO YCTaHOBUTb YMCIIO HACOCOB, KOTOPbIE
[OIMKHBI 3KCNNyaTMpoBaThLCA B pexvme paboTel Makc. Bece
Hacockl paboTatoT npu 100 % 4acToTe BpaleHus.
HacTtpoiika 4yepe3 naHenb ynpaBneHus

1. MNomeTbTe MeHio HacTponku ¢ NoMoLLLbIo @ .

2. lMomeTbTe [lononHuTenbHble hyHKUMU KHOMKaMu @ nnn
@ N HaXMUTe

3. MomeTbTe MUH., Makc. u onpeaensemMbii NoNb3oBaTenem
pexum KHonkamu @ unu @ N HaXMuTe

4. Mowmetste Makc. pexum kronkamu (%) unu (A) u HaxmuTe

5. OtmeTtbTe Yucno HacocoB, pa6oTatowmx npu 100 %-n
YacToTe BpalleHUs, MaKC. PEXUM C NMOMOLLbIO @ unm @ .

6. 3apainiTe BENMYMHY KHOMKaMu @ nnu @ N coxpaHuTe
HaxaTvem (k) .

3aBoAcKue HaCTPOWKM

Yucno Hacocos B aKcnnyatauuun
npn Makc. pexume:

Bce Hacocbl (kpome
pe3epBHbIX)




10.7.36 OnpepensiemMmbi nonb3oBaTenemM pexum (4.3.14.3)

Pl e Peet LR Ty v DO LS
PO o 5 O e

e, iy Cpdl ' gt sl ) Bt g i
P 3 O

Sl i) ol ) B ' [
[ =T i P SR T LT
[l T B B B BT

e P P S - ®

TMO3 2352 3807

Puc. 79 Pexwum, onpegensemblin nonb3oBaTenem

OnucaHue

B oaHHOM OKHE MOXHO yCTaHaBnmeaTb onpegendaemMyto
nonb3oBarenem Nnpon3BoAnTENbHOCTb, @ UMEHHO
npon3BOANTENTBHOCTb MeXay MUH. N MakKC. pexnmamun.

PyHKLMS NO3BONSAET YyCTAaHOBUTb MPOU3BOANTENBHOCTE HACOCOB
nocpeacTBOM Bbibopa Yncna aKcnnyaTmpyeMbiX HaCOCOB 1
4YacTOTy BpaLLEeHNst YaCTOTHO-PEryNIMpyeMbIX HacoCOB.

[aHHas dPyHKUUS B NepByto o4epeb BbiOMpaeT 4acToTHO-
perynupyemMble Hacocbl. Ecnu konmyecTBo BbIGpaHHbIX HACOCOB
npeBbILaeT KONMYECTBO YaCTOTHO-PErynnpyeMbIX HacoCOoB,
BKIIOYAIOTCA TaKxke Hacocbl 6e3 YyacToTHOro npeobpasoBaTens.

Avnana3oH HacTPOMKK

* Yucno HacocoB B aKcnnyaTaumu.

* YacToTa BpalyeHus B NpoLeHTax Ans YacTOTHO-
perynvpyembix HacoCoB.
MpumeyaHue: B ycTaHoBKkax NOBbILIEHWS AaBNeHUS
Hydro MPC TonbKo € 4acTOTHO-perynmpyemMbiMy Hacocamu
YacToTy BpaLeHUss MOXHO yCTaHOBUTb mexay 25 n 100 %;
B YCTA@HOBKax NOBbILLIEHUS AABIIEHUS U C YACTOTHO-
perynupyembiMy Hacocamu, u Hacocamm 6e3 4acTOTHOro
npeobpasoBaTens, 4acTOTy BpaLLEHNS MOXHO YCTaHOBUTL
mexay 70 n 100 %.

HacTpoiika yepes naHenb ynpasneHus
1. MomeTbTe MeHio HacTpomnku ¢ NoMoLLbIo @ .

2. lMomeTbTe [lononHuTenbHble hyHKUMU KHOMKaMu @ mnn
@ U HaXMUTe

3. MNomeTbTe MuUH., makc. U onpegensieMbii Nofib3oBaTenem
pexmum kHorkamu (&) U (A) n HaxmuTe 9.

4. MomeTbTe OnpeaensiemMbli NoNbL30BaTeNeM PeXnMm
kHomkamu (&) U (A) n HaxmuTe

5. OtmeTbTe Yucno HacocoB B AKcnnyaTtayum,
onpe,qenﬂeMblﬁ nonb3oBaTesieM pPexum C NoOMOoLLbIO @

unn (A) .
6. 3anaiite BennumHy kHonkamn () unu (5 v coxpanute
HaxaTuem

7. MNomeTbTe YacToTa BpalweHUs KHonkamm @ nnu @

8. 3apaniTe BENMYMHY KHOMKaMu mnu @ 1 coxpaHuTe
HaxaTtuem

3aBoAcKue HacTPOMKu

[aHHasa QyHKUWSA He akTUBMPOBaHA, Tak Kak yCTaHOBMEHO
creaywoulee:

Yncno HacocoB B aKCMyaTauum npy onpeaensieMom
nonb3oBaTenem pexume:

10.7.37 [laHHble xapaKkTepucTuK HacocoB (4.3.19)
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Puc. 80 [JaHHble xapakTepUCTUK HAacOCOB

OnucaHue

CU 351 nmeeT Heckonbko pyHKLMIA, B KOTOPbIX UCMOMb3YHOTCA
crieaylolime XxapakTepncTku HacoCoB:

*  HomwuHanbHbI pacxod Quom, B M3y
*  HomuHanbHbI Hanop Hyoy B MeTpax
* Makc. Hanop Hyakc B MeTpax

.

Makc. pacxoa Quaxc B M3/u

.

MowHocTe Qg npu 100 % yvacToTe BpaleHusi B KBT

.

MowHocTb Qp npu 50 % 4acToTe BpalweHus B kBT

.

HomuHanbHas mowHocTb Pyoy B KBT.

Grundfos npedocmaenisiem 2udpaeniuyeckue
daHHble 051 Hacocoe CR, CRI, CRE u CRIE ¢
v
803MOXHOCMBbIO 3azpy3umb GSC-ghalinibi
HenocpedcmeeHHo 8 CU 351.

HaHHble anekmpoo6opydoeaHusi, «MouwjHocmb
QO npu yacmome epauw. 100 % » u «MowHocmb

QO0 npu yacmome epauw. 50 % » esodssimcsi

Ansa E-nacocoe Grundfos Heo6xodumo esecmu
daHHbIe Mo 8xo0Hol mouwHocmu (P1).

[aHHble MOXHO onpeaenuTb Mo KpMBbIM pabounx xapakTepucTmk
Hacoca, koTopble MoXxxHO HanTn B WebCAPS Ha caiite Grundfos
www.grundfos.com. Cm. npumepbl B puc. ¢ 81 no 84.

Ecnu y Bac Het goctyna B WebCAPS, nonpobyiiTe BbiBeCTU
Hacoc Ha Tpu pabouyne Touku: MowHocTb QO npu 100 % vactote
BpaweHns, MowHocTb QO npu 50 % YacToTe BpaLleHus Un
HomuHanbHas mowHocTb, PHOM. 3Ha4yeHUst MOLLHOCTH
npvBegeHbl B AucnneriHbix okHax ¢ 1.3 no 1.8 B 3aBMcMMOCTH OT
Hacoca. CmoTpute pasgen 710.4.8 Hacoc 1...6 (¢ 1.3 no 1.8).
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Puc. 81 lMokasaHne Quom, Huoms Huake 1 Quakc (WebCAPS)
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HacTpoiika yepe3 naHenb ynpaBreHus

T —— -] 1. MowmerkTe mexio HacTpoiiku ¢ nomowsio (3) .

o 2. NomeTbTe [lononHUTenNbHbIE hYHKLMKU KHOMKaMM @ mnm
— e (®) v HaxmuTe
abo4asn To4YKa, npun

100 % vacToTe BpaLIEHHS 3. MomeTbTe [laHHbIE XapaKTepPUCTMK Hacoca KHonkamm @
unu (A) 1 HaxmuTe .
4. OTmeTbTe HOoMUHanbHbIW pacxoa Qyoy KHOMKOM @ nnu
5. 3apainTe BenuYMHY KHOMKamm @ unm @ 1 coxpaHute
Lo Rl Rl L]

HaxaTnem
it 6. I'I@omeTbTe HomuHanbHbIN Hanop H,,oy KHOMKaMK @ unu
- 7. 3apaiite BenuunHy kHonkamu (+) unm (S) 1 coxpaHute

- Haxatnem

8. MomeTkTe Makc. Hanop Hyayc KHomkamn (&) v (&) .

9. 3apaiTe BEMUYMHY KHOMKamm @ nn (=) n coxpanuTe
HaxaTtnem

10.0TmeTbTe Make. pacxon Qyakc C MOMOLLbIO @ nnu @ .

11.3apaiiTe BenuuMHY kHonkamu (+) unu (=) u coxpanuTe
HaxaTMem

LT
npu 65 go 4YacToTe BpalleHus

Y

TMO03 9994 4807

Puc. 82 lMokasaHne mowHoct QO npu 100 % 4vacToTe

WebCAPS
BpaLjenys (We ) 12.0tmeTbTe MowHocTb Q0 npu yactoTte BpaweHusa 100 % c

nomousio (&) unn

13.3apanTe BenMYMHy KHOMKaMm @ unu @ N COXpaHuTe
HaxaTuem

14.0tmeTbTe MowHocTb Qg npu yactoTe BpaeHus 50 % c
nomosio (¢) unm (»)

15.3apanTe BeNUYMHY KHOMKaMm @ nunu @ N coxpaHuTe
HaxaTnem

16.0TmMeTbTe HOMMHanbHaA MOWHOCTb Py oy C MOMOLLLIO @
nnu @

17.3apaitTe BennunHy kHonkamn (+) uim (S) 1 coxpaHute
Haxatnem

aboyasn Touka,

10.7.38 UcTouHuk ynpasneHus (4.3.20)

3 L, g
[d=TF 1]
ET it 1H 0O

npu EU % 4YacToTe BpalleHuna

EEFE T
e

TMO03 9995 4807

Puc. 83 lMokasaHne mowHoctn QO npu 50 % yactoTte
BpaLueHusi (WebCAPS)

TMO03 2342 3807

Puc. 85 VcTouHuk ynpaBneHus

OnucaHue

Bo3moxHo anctaHumoHHoe ynpaeneHne Hydro MPC yepes
COeAMHeHNe C BHELLHEN WnHON cBA3m (onumus). CmoTpuTe pasgen
10.8.2 GENIbus. YnpaeneHue Hydro MPC moxeT Takxe
OCYLLIeCTBNSATLCA Yepes NoACcOoeANHEHNE LVHbBI CBA3MN.
[lononHnTeneHyo MHMOpMaLMIo CMOTpUTe B pasaene

10.8 lNepedaya OaHHbIX.

B paHHOM AucnneiHoM okHe BbIGMPaeTCs UCTOYHUK YNpaBneHus:
CU 351 nnu BHelLHee WMHHOE COeANHEHNE.

OMWUHarbHasa MOWHOCTb PHOM
—

h‘.".l_

TMO03 9996 4807

HacTpolika yepes naHenb ynpasneHus
Puc. 84 3HaueHne HOMUHaNbHOW MOLHOCTY PHOM 1. TomeTbTe MeHo HacTpoiku ¢ NoMoLLbio @

(WebCAPS) 2. MometbTe [lononHuTenbHbIe (PyHKUMM KHOMKamu (&) unn
(®) v HaxmuTe

Quom U Hyon - HOMUHanbHasi pa6o4asi moyka 3. MomeTbTe UCTOUHMK ynpasneHus kHonkoit (v) unu (A)

Hacocoe u, KaKk npaeusio, 3mo paboyasi Moyka ¢ HaXxmuTe

cambiM ebicokum KI14. 4. BbIGepuTe HYXHbII UCTOYHUK yNpaBneHus kHonkamu (%) unu
(») v coxpanuTe HaxaTvem (ok)
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3aBoAcKue HacCTPOWMKKU
WNcTounnk ynpasnexus: CU 351.

10.7.39 ®dukcupoBaHHOe AaBrneHue Ha Bxoae (4.3.22)
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TMO3 8975 3707

Puc. 86 ®ukcnpoBaHHOe AaBneHune Ha Bxoge

OnucaHue

Ecnu Hydro MPC nmeet cumkcnpoBaHHoe AaBneHne Ha Bxoae,
€ro MOXHO BBECTU B JAHHOM AUCMERHOM OKHe, 4ToObl Brok
CU 351 mor onTumunanpoBaTb NPOU3BOANUTENBHOCTb U
ynpaeneHne yCTaHOBKW NOBbILLEHUS AABIEHUS.

[rana3oH HacTpPoOMKM

MoxHo 3apaBaThb MKCUpOBaHHOE AaBneHne Ha BXxoae U
aKTMBMPOBAaTb/AeakTUBMPOBATb (PYHKLMIO.

HacTtpoika 4yepe3 naHenb ynpaBneHus

1. MomeTbTe MeHo HacTponkmu ¢ noMmoLlbio @ .

2. MNomeTbTe AlononHUTenbHble PYHKLUUUN KHOMKaMN @ unm
@ U HaXMUTe

3. OTmeTbTe ®UMKCUPOBaHHOE AaBreHne Ha BXoae KHOMKOM

&) wnm (&) n HaxmuTe

4. YcTaHoBMTe AaBMeHne Ha Bxoge ¢ noMowbio () i (&) u
COXpaHuUTE, HaXaB

5. MNomeTbTe AKTUBMPOBAHO KHOMKaMu @ nnm @ N HaXMnTe
. AkTnBm3auus obosHavaeTcsa ranoykon B
COOTBETCTBYHLLEM OKOLLKE.

3aBoAcKue HaCTPOWKMU
PyHKLMS He akTUBMpOBaHA.

10.7.40 OueHka pacxopaa (4.3.23)
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TMO03 8977 3707

Puc. 87 OueHka pacxoga

OnucaHue

Kak ckasaHo B pasgene 10.7.37 [JaHHble xapakmepucmuk
Hacocos (4.3.19), CU 351 moxeT onTumuanposaTb paboty
CUCTEMbI B COOTBETCTBUUN C KPUBLIMU XapakTEPUCTUK U AaHHbIMUN
anekTpoasuratensi. B gaHHOM AncnnenHoM okHe MOXHO BblbpaTb
TUMbl BO3MOXHbIX XapakTepucTuk, kotopble CU 351 bynet
Mcnonb3oBaTh ANS ONTUMMU3aLUN.

Mpu GonblOM pacxoe Mexay HarHeTaTeNbHbIM raHuem
Hacoca 1 faT4yMKOM AaBreHust MoryT ObiTb 3Ha4YUTENbHbIE NOTEpU
Hanopa. MNprYnMHON Taknx NoTepb ABNSIOTCA OOpaTHbIe KnanaHbl 1
n3rnbel Tpybonposoaos. [na 6onee TOYHOW OLEHKM pacxofa
CUCTEMbl HEOOXOAVMO KOMMEHCUPOBaTb PasHULYy Mexay
N3MepeHHbIM 1 hakTUYecknm nepenagom AaBfeHns B Hacoce.
[nsa aToro BBeAWTE NoTepu Hanopa B 06paTHbIX knanaHax u
nsrnbax TpybonpoBoAOB NpU HOMUHANIBHOM pacxoAe OfHOro
Hacoca.

Ounana3oH HacTPOMKun

* nonuHom QH 2-ro nopsigka

e nonvHoM QH 5-ro nopsigka

+ CrteneHHoit nonmHom QP

« [loTtepwn Hanopa.

MoxHo ebi6pamb HECKOJIbLKO MUMoe Kpuebix

Xapakmepucmuk, nockosibky CU 351 gpopmupyem

o4yepédHocmb Ha OCHoge AoCMYMHbIX OaHHbIX.
HacTtpoiika yepe3 naHenb ynpaBneHus
1. MNomeTkTe MeHi0 HacTpomnku ¢ NomMoLLbio @ .

2. MometbTe flononHuTenbHble (hyHKUMM KHOMKaMu (%) unu
@ U HaxXmuTe

3. MNMomeTbTe OueHKa pacxoda KHOMKamu @ nunm @ "
HaxmuTe

4. BblbepuTe TN KPMBOWM XapaKTEPUCTUKN, OTMETUB OOHY 13
KpUBBIX B OKHE BbIGOPa KHOMKOW (%) Ui (A) 1 HaxmuTe

3aBoAcCKMe HAacTPOMKKU
BbiGpaHbl BCe NOMMHOMBI.

10.7.41 ®yHKUUM KOHTponsA (4.4)
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TMO03 8978 3707

Puc. 88 ®yHKuun KOHTpONs

OnucaHue

B Hydro MPC ecTb cepusi pyHKLMI, KOTOPblE NOCTOSIHHO
KOHTPOMMPYHT paboTy YyCTaHOBKM MOBbLILLEHUS! AABIEHUS.

OcHoBHast 3agaya PyHKLMIA KOHTPOMS - HEe AOMNYCTUTb
NOBPEXAEHNSA HAaCOCOB UNN CUCTEMbI, COEANHEHHON C
YCTaHOBKOW, U3-32 HEUCTPABHOCTY.

[nana3oH HacTpomnKu

MoxHo BbIGpaTh cneaytowmne yHKLUN.

*  3awuma om "cyxoeo" xoda (4.4.1)

*  MuH. daeneHue (4.4.2)

*  MakcumanbHoe OasrneHue (4.4.3)

*  BHewHss HeucripagHocmb (4.4.4)

e Bbixod 3a npeden 1u 2 (4.4.5u 4.4.6)

¢ Bbixod paboyell moyku Hacoca 3a npedesnbl paboye2o
Quana3oHa (4.4.7)

* Cb6poc dasneHus (4.4.8).
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HacTpoiika Yyepes naHenb ynpaBneHus
1. MNomeTbTe MeHio HacTpomku ¢ noMoLLbo @ .

2. OTMeTETe DYHKLMM KOHTPONS C nomolbio (%) unm (A)
HaxmuTe (ok)

3. Bbibepute hyHKLUIO KHOMKOW @ nnm @ N HaXmMuTe .
10.7.42 3awmTa ot "cyxoro” xona (4.4.1)
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TMO03 2320 3807

Puc. 89 3awuTta o1 "cyxoro xoga"

OnucaHue

3awumTa oT cyxoro xoaa - ogHa u3 Hanbonee BaxHbIX PYHKLUN
KOHTPOIS, TaK Kak MycK "BCyXyt" MOXeT NoBpeaAnTb MNOALUMMHUKN
HacocoB 1 ynnoTHeHune Bana. Grundfos Bcerga pekomeHayeT
NPUMEHSTb 3aLlMTy OT "Cyxoro xoga" Ans yCTaHOBOK NOBbILLIEHUS
naenexus Hydro MPC.

(DyHKLI,VIH OCHOBaHa Ha KOHTpOJie gaBlieHUA Ha BXo4e Unn ypoBHA

B BO3MOXHOM pe3epByape Unu KOMoALe Ha CTOPOHE BCAaChIBaHMS.

MOXHO MCnonb3oBaTh pene ypoBHs, perie AaBeHns unm
aHanorosble AaTYMKK, CUTHANM3MPYIOLLMEe O HEXBATKe BOAbI Ha
yCTaHOBMNEHHOM YPOBHE.

BblAensioT Tpy pasnuyHbiX MeTo4a onpeaeneHunst HexsaTku Boabl

B YCTaHOBKe:

» C nomoLyblo pesfe AaBfieHNs Ha BCacbliBalOLEM KOMNekTope
MY NOMNIaBKOBOrO BbIKIOYATENA/3NEKTPOLHOMO pere B
pacxogHoMm b6ake. CmoTpute pasgen 10.7.43 3awuma om
"cyxoeo xo0a" ¢ nomouwbto pene dasneHus/pene yposHs
(4.4.1.1).

*  V3amepeHue AaBneHns Ha BXOA4e BCacbIBalOLLEro KOmnnekTopa ¢
NMOMOLLbIO aHaNoroBoro Aarymka AaenexHus. CMoTpute pasgen
10.7.44 3awuma om "cyxoeo xoda" ¢ nomouwbto damyuka
OaeneHus (4.4.1.2).

*  W3amepeHue ypoBHS B pacxofHOM Hake C MoMOLLbH
aHanoroBoro faTtyuka ypoBHs. CMOTpuTe pasgen
10.7.45 3awuma om "cyxoeo xoda" ¢ nomouwbo damyuka
yposHsi (4.4.1.3).

HacTpowka yepe3 naHenb ynpaBneHus

1. MNomeTbTe MeHo HacTponku ¢ nomoLlbto @ .

2. OTmeTbTe PYHKLUUU KOHTPOSIS C MOMOLLbIO @ mnn @ n
HaXmMuTe @

3. MomeTbTe 3awuTa OT cyxoro xoaa kHonkamu (v) unu (») u
HaXMUTe

4. BblbepuTe MeToa KHOMKOW @ mnm @ N HaXMuTe .
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10.7.43 3awmTa ot "cyxoro xoaa" ¢ noMolbio pene
naBneHusi/pene ypoBHsa (4.4.1.1)
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Puc. 90 3awwuTa oT "cyxoro xoga" ¢ noMoLblo pene
OaBneHus/pene ypoBHS

OnucaHue

3awmTa oT paboTbl "BCyXy" CO34aETCA C MOMOLLbIO pene
[aBreHus Ha BcacblBaloLLEeM KOMMekTope Unm ¢ NoMoLLbio pene
YPOBHS B pe3epByape Ha CTOPOHe BCacbIBaHMS.

Ecnu koHTakT pasomkHyT, CU 351 3apernctpupyet HexBaTky
BOAbl C 3a4ePXXKON 0KOMNo 5 cekyHA. MOXHO yCTaHOBUTb
MHOMKaLUMIO: NPOCTO NpeaynpexaeHne unu curHan ob asapuu,
KOTOPbIN OCTaHaBNMBaET HACOChI.

B paHHOM AuCNNerHoOM OKHe MOXHO yCTaHOBUTb
aBTOMaTMYECKUIA UMK PYYHOW nepes3anyck unm cbpoc aBapmMmnHoOro
curHana.

[Ounana3oH HacTPOWKMK
* Bbibop undposoro Bxoga Ans pyHKUMM.

« Peakuus B criydyae HexBaTKu BoAbl: NpeaynpexneHne nnu
aBapws + 0CTaHoOB.

* [lepesanyck: Py4yHon nnvu aBTomMmatuyeckuni.

HacTtpoiika yepe3 naHenb ynpaBneHus
1. MomeTbTe MmeHo HacTponkn ¢ NnomMoLLbLo @ .

2. OTmeTbTe PYHKUMMU KOHTPOSS C MOMOLLbIO @ unn @ 7]
HaXmuTe

3. MomeTbTe 3alwmTa OT CyXoro xoaa KHomnkamu @ nnm @ n
HaXXmuTe

4. MowmeTbTe Pene paBneHuA/ypoBHA KHOMKamu @ mnn @ "
HaXxmuTe

5. OTtmetbTe MNMepenTu K HacTpomke uucdpoBoro Bxoaa u
Haxmute . NosiBnsietcst okHo Ljughposbie 8x00dbi (4.3.7).
YcTaHoBUTe BXOA ANA 3alMUThI OT Cyxoro xoga. BepHuTech
HaxaTuem

6. MomeTbTe MpepgynpexaeHune unu ABapus + octaHOB
KHOMKaMm unu @ N COXpaHuTe HaxaTnem

7. MomeTbTe ABTOMATUYECKUIA UM PYYHOWM KHOMKOW @ nnm
@ N COXpaHUTe HaxaTnem

3aBoackue HaCTPOMKMU

Ecnu ycTaHoBKka noBbllLeHNst faBrneHnst cHabxeHa pene
[aBreHnsa Ansa 3awmTbl oT "cyxoro xoga", Ha criydyam HexsaTKu
BOAbl 3a42ETCst aBapusi + OCTAHOB.

Mepesanyck: Py4Houn.



10.7.44 3awmTa ot "cyxoro xoaa" c nomMoublo AaTyuka
naBneHus (4.4.1.2)
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Puc. 91 3awwuTa ot "cyxoro xoga" c NoMOLLbIO AaTymKa
naBneHus

OnucaHue

3awuTa ot "cyxoro xofa" obecneynBaeTcs C NOMOLLbLIO AaTymka
[aBneHus Ona M3aMepeHns AaBreHus Ha BXOAe.

MoxHo 3agatb ABa YPOBHA OaBlieHUA Ha BXoe:
npeaynpexaeHue n aBapMVIHbIVI curHasn + octaHoB.

B paHHOM AuCNNernHOM OKHe MOXHO yCTaHOBUTb

aBTOMaTMYECKUA UMK PyYHOW Nnepesanyck unm cbpoc aBapumHoOro

curHana.

[Ounana3oH HacTPOWKHK

* Bbibop aHanoroBoro Bxoga Ans yHKUMK.

*  AKTMBUpPOBaHUE PyHKLMM.

*  YpoBeHb aBreHns Ha Bxode, Koraa nosiButcs
npeaynpexaeHune.

» [laBneHue Ha Bxoge, Koraa NosiBUTCS aBapuiiHbIA curHan +
OCTaHOB.

* [Mepesanyck: Py4yHou nnu aBTomMaTuyeckuii.

HacTpoiika yepes naHenb ynpaBneHuUs

1. MomeTbTe MeHio HacTponku ¢ nomMoLLbto @ .

2. OTmMeTbTe PYHKLMUMU KOHTPOSS C NMOMOLLbIO @ nnm @ "
HaXXMuTe ‘

3. MomeTbTe 3awmTa OT CyXOro xoAa KHornkamu @ nnm @ n
HaXXmMuTe

4. MNomeTbTe U3MepeHUe faBneHUsa Ha BXxode KHOMKamu @
unn (A) 1 HaxmuTe

5. OTmeTbTe MepenTn K HaCTPOMKe aHaroroBoro Bxoda unm n
HaxmuTe . MosiBnsieTcs okHO AHanozosble 8x00bl (4.3.8).
YcTtaHoBuTe Bxo4 Ha [laBneHue Ha BXxoAe 1 COXpaHuTe
HaxxaTnem . BepHutech HaxaTnem

6. NMomeTbTe AKTUBUPOBAHO KHOMKaMM1 @ nnm @ N HaXXMuUTe

7. Mowmetste MpeaynpexaeHue kronkol (V) unu (a) . apaitte
YPOBEHb C MOMOLLbIO unn (=) 1 coxpaHuTe, Haxas

8. MomeTbTe ABapus + OCTaHOB KHOMKOW (V) UM (A)

3afanTe ypoBeHb C MOMOLLbIO @ unu @ 1 coxpaHure,
Haxas @ .

9. MNomeTbTe ABTOMaTU4YeCKMi U Py4yHom KHOMKOM @ nnm
(») v coxpahute HaxaTem

Ecnu oduH u3 ypoeHeli He mpebyemcs, 3HayeHue
YPOBHS GO/IKHO 6bIMb MUHUMAaNIbHbLIM
nokaszaHuem dam4uka 0aesieHUs1 Ha exode. Takum

ob6pa3om pyHKUUs1 OMKIIr0OHaemcsl.

3aBoAcKue HacTPOMKHM

YcTaHoBKa MOBbILLEHWS AaBNeHNs cHabxeHa AaT4ymkom

AaBreHust Ha CTOPOHEe BCaCbIiBaHWSA (C BbIMOMHEHHBIMU

HacTponkamm).

YpoBeHb npegynpexaeHus paseH 0,5 6apa, ypoBeHb aBapuinHOro

curHana - 0,2 6apa. PyHKUMS aKTMBMpPOBaHA.

Mepesanyck: Py4yHow.

10.7.45 3awmTa ot "cyxoro xoaa" ¢ noMolbio AaTynka
ypoBHs (4.4.1.3)
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Puc. 92 3awuTta o1 "cyxoro xoga" ¢ NoMoLLblo AaTynka
YPOBHS

OnucaHue

3awmTa oT "cyxoro xoga" obecneunBaeTcs C MOMOLLLIO gaTymKa
YPOBHS, KOTOPbI N3MEPSIET YPOBEHb B pe3epByape Ha CTOPOHE
BCacbIBaHUS.

MoxHo YCTaHOBUTb ABa YPOBHA: npegynpexneHue n aBapuiiHbIN
curHasn + oCcTaHoB.

B okHe MOXHO yCTaHOBUTb aBTOMATUYECKUA NN PYYHOM

nepesanyck unm cbpoc aBapunHbIX CUrHamNoB.

Onana3oH HacTpPOnkKu

* Bbibop aHanoroBoro Bxopa Ans QyHKUMK.

* AKTMBMpOBaHME (DYHKLUN.

*  YpoBeHb XUOKOCTU, NPU KOTOPOM MOSIBNSIETCS
npeaynpexaeHve.

*  YpOBEHb XNOKOCTU, Bbi3bIBAKOLLNIA aBapPUNHBLIA curHan +
OCTaHOB.

» [epesanyck: Py4Hou nnn aBTomaTnyeckui.

HacTtpoika yepe3 naHenb ynpasneHus

1. MNomeTbTe MeH0 HacTpoWnkm ¢ noMoLlbo @ .

2. OTmeTbTe PYHKLUU KOHTPOSS C MOMOLLbIO @ mnn @ n
HaXxmuTe

3. MNomeTbTe 3awmnTa OT CyXxoro xoAa KHomkamu @ mnu @ n
HaXxXmuTe .

4. MNomeTbTe U3MepeHMe YPOBHSA B Bake kHomkamu @ mnm
@ U HaXMUTE

5. OTmetbTe MNMepenTu K HACTPOKMKe aHaNoroBoro Bxoaa u
HaXxmuTe . NosiBnsieTcst okHO AHarnozosblie 8x00bi (4.3.8).
YcTtaHoBuTe BXoA Ha YpoBeHb B 6ake, CTOpoHa
BcacbiBaHUA. BepHutecb Haxatvem

6. :Vi MomeTbTE AKTVIBVIpOBaHO KHOMKaMu mnun @ N HaXMuUTe

7. MowmetbTe MpeaynpexaeHUe KHOMKON @ unm @ . 3apante
YPOBEHb C MOMOLLbIO unu @ 1 coxpaHuTe, HaxaB

8. MNomeTbTe ABapus + ocTaHOB KHOMKOW (V) unn @ .

3apaiite yposeHb ¢ nomowwbio (F) unu (=) 1 coxpanuTe,
Haxas ‘

9. MNomeTbTe ABTOMaTM4eCKUA U Py4YHOW KHOMKOM @ nnu
@ N coxpaHuTe HaxaTvem

3aBoAcKue HacTPOMKU
dYHKUMA He aKTUBKMpOBaHa.
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10.7.46 MuH. naBneHue (4.4.2)
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TMO3 8981 3707

OnucaHue

[aBneHne HarHeTaHWsi MOXHO KOHTPONMPOBaTb, YTOObI
yctponctso CU 351 pearvpoBano npu AaBneHnn Hmxe
YCTaHOBMNEHHOIO MUHUMAaTbHOIO YPOBHSI B TEYEHNE
yCTaHOBMEHHOro nepuoaa.

Ecnu HeobxoamMMo curHanmanpoBaTb O HEMCNPABHOCTM, KOrAa
[aBlieHne Ha BbIXO4e CTaHOBUTCH HUXE YCTaHOBMEHHOMO
MUHMMarnbHOIO AaBleHUsl, MMHUMAaIbHOE AaBNeHne MOXHO
KOHTpOnMpoBaTh.

MOXHO yCTaHOBUTb MHAMKaLUIO: NpeaynpexaeHue nnm
aBapWHbIN CUTHaI, OCTaHaBMMBAIOLLMIA HACOChl. OTO BaXHO AN
yctaHoBok Hydro MPC, ncnonb3yemMbix B CUCTEME OpPOLUEHNS,

B KOTOPOW OYeHb HU3KOE AaBlieHne HarHeTaHus MoxeT ObiTb
BbI3BaHO pa3pbIBOM TpyObl, a, cnefoBaTenbHO, Ype3MepHO
BbICOKMM NOTPEBNeHneM 1 04eHb HU3KUM NPOTUBOAABIEHNEM.
B Takmx cutyaumsx xenatenbHo, YToObl yCTaHOBKA MOBbILLEHNS
[aBneHus Gbina OCTaHOBIEHA, U NOSBUIICS aBapUMHBINA CUrHarnm.
Takas cutyauns TpebyeTt pyuHoro cbpoca aBapuiHbIX CUTHaMOB.

MoXHO HacTpouTb OTCPOYKY Mycka, YTOObl yCTaHOBKa AOCTUINA

HeobXoAMMOro AaBrneHus A0 akTuBaumm yHKunnM. MoxHo Takxe

YCTaHOBUTb 3aAEPXKY N0 BPEMEHMU, T.€. ONpedenuTb, kak AOnro

[aBrieHNe HarHeTaHs MOXET OCTaBaTbCs HUXE YCTAaHOBIIEHHOMO

MUHVMMarbHOrO AaBrneHns [0 akTMBaL MM aBapuiHOrO CUrHana.

Ounana3oH HacTPOWKM

* AkTMBUMpOBaHME PyHKUUN.

*  MuHMManbHbI YPOBEHb AaBMNeHUsi B AUana3oHe OCHOBHOMO
aartyuka.

* AKTMBMpPOBaHWE OCTaHOBAa, KOrAa AaBreHne nagaeT Huxe
MUHUMarbHOIO 3HaYeHus.

» 3anasgbiBaHve Npu nycke.

» 3anasgbiBaHve BO BpeMsi paboTbl.

HacTpoiika yepes naHenb ynpaBneHus

1. MNomeTbTe MeHo HacTponku c nomoLlbto @ .

2. OTmeTbTe quxuuu KOHTPONA C NOMOLLbIO @ nnm @ n
HaXXMuTe

3. MNomeTtbTe MUH. faBneHune KHonkammn @ mnm @ N HaXXMUTE

4. TomeTsTe AKTMBMPOBAHO C NOMOLYbI0 (%) MnK QX
HaXMuUTe , YTOGbI aKTUBMUPOBATH/OTKIIIOUNTE (DYHKLMIO.

5. MNomeTbTe MUH. paBneHue KHonkamm @ mnm @
YcTaHOBUTE AaBneHne ¢ NOMOLLbIO @ nnm @ 1 coxpaHuTe,
Ha)xaB @

6. MNMomeTbTe OCTaHOB NPU MUH. BAaBNEHUMN KHOMKaMu @ unmn
@ N HaXXMuTe , 4YTOObI aKTUBMPOBATL/OTKOUYNTL
dyHKUMIO.

7. MNomeTbTe 3anasabiBaHMe PYHKLUU NPU NYCKE C MOMOLLbIO
() wm (») . Bapaiite Bpemsi ¢ nomouwsio (3) unu (&) u
coxpaHuTe, HaxaB

8. MNomeTbTe 3ana3abiBaHue pyHKLUUN B Xxoae paboTsbl
kHonkamu (%) unu (A) . 3apaitte Bpems ¢ noMolbio (+) uin
1 coxpaHuTe, HaxaB

50

3aBoAcKue HacTPOMKHU
DyHKUUSI He akTUBUPOBaHa.

10.7.47 MakcumanbHoe aaBneHue (4.4.3)
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Puc. 94 Makc. npaBneHue

OnucaHue

[aBneHne HarHeTaHNs MOXHO perynupoBaTb, YTOObl YCTPONCTBO
CU 351 pearvpoBano npu AaBneHum Bbllle YCTaHOBMEHHOIo
MaKCUMarnbHOro YPOBHS.

B HekoTOpbIX yCTaHOBKax CIIMLLKOM BbICOKOE aBreHne
HarHeTaHWsi MOXeT CTaTb NPUYNHON NoBpexaeHus. [oaTomy,
ecnv faBneHne GyaeT CrULLIKOM BbICOKMM, MOXET BO3HUKHYTb
HeobXxoAMMOCTb Ha KOPOTKOE BpeMS OCTaHOBUTb BCE HACOCHI.
MoxHoO Takxe 3agaTb aBToMaTmyeckuii nepesanyck Hydro MPC
rocre Toro, Kak aBrneHue ynagét HUxKe MakCMarnbHOro YpoBHS,
UNWN YyCTaHOBUTb PYYHON nepesanyck cucteMbl. MoBTOPHbIN Nyck
OCYLLECTBNSAETCH C yCTaHOBMNEHHON 3afepxkon. CmoTpuTe
pasgen 10.7.12 MuH. epemsi mexdy rnyckom/ocmaHoeom (4.2.1).

[vana3oH HacTpPoMKu
* AKTMBMpPOBaHME OYHKLNN.

* MakcuManbHbIi ypoBEHb AABIEHUsS B AMana3oHe OCHOBHOMO
naryuvka.

*  Py4yHol nnn aBTOMatTMyeckuin nepesanyck nocne ycrpaHeHus
HeuncrnpaBHOCTH.

HacTpoiika yepe3 naHenb ynpasneHus

1. MomeTbTe MeHo HacTpoWkn ¢ NoMoLLbIO @ .

2. OTmeTbTE C"HKLWIVI KOHTPOJIA C MOMOLLbIO @ nnm @ ]
HaXmMuTe

3. NMomeTbTe Makc. naBneHue KHonkamun @ nnu @ "
HaxmuTe

4. MNMomeTbTe AKTUBMPOBAHO C MNOMOLLbIO @ nnm @ ]
HaXmuTe , YUTOObI aKTMBUPOBATL/OTKIIOUNTL DYHKLUIO.

5. MomeTbTe Makc. gaBrneHue KHonkamu @ nunm
YcTtaHoBUTE AaBneHne ¢ NOMOLLbIO unu @ 1 coXpaHuTe,
HaxaB .

6. NomeTbTe ABTOMaTU4YecKMin unv Py4yHon kKHOMKoM @ nnm
@ . AKTBMpYITE DYHKLMIO, HaXaB

3aBoackue HacCTPOMKMU
DYHKLUSI HEe akTUBUPOBaHa.



10.7.48 BHelwlHAA HencnpaBHOCTL (4.4.4)
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OnucaHue

dyHKUMa ucnonbayetcs, ecnu yctpocteo CU 351 gomkHo
nosnyyartb CUrHan o HEMCNPaBHOCTU OT BHELLUHEro KOHTakTa.

B cny4ae BHewHen HencnpasHoctn CU 351 paér
npegynpexaarwLwmnin unu asapunHeli curHan. B cnyvyae asapum
yCTaHOBKa MOBbILLIEHNS AABMNEHNS NepexoanT Ha APYrovi pyYHON
pexum paboTbl, Hanpumep, OcmaHos.

[vana3oH HacTpoMrKu

» Bbibop undposoro Bxopa Ansg yHKUMK.

* HacTtpolika 3agepxKku no BpeMeHy ¢ MOMeHTa 3aMblKaHus
KOHTakTa go peakuun CU 351.

* Peakuns B cnyyae BHeLWHEN HEMCNPABHOCTU:
MpepynpexaeHve nnn aBapuiiHbli CUrHan u nepexoa Ha
OpYron pexum paboTsbl.

» [epesanyck nocne aBapun: Py4yHow nnn aBTomaTnyeckui.

HacTtpoiika yepes naHenb ynpaBneHusi

1. MomeTbTe MeHio HacTponku ¢ nomMoLLbto @ .

2. OTmeTbTe DYHKUMM KOHTPORS C NoMolLbio (&) v (A)
HaxXmMuTe

3. MomeTkTe BHeWHsIsA HeNCNPaBHOCTL KHOMKaMu (V) i (&)
N HaXMUTe

4. OtmetbTe MNepenTu Kk HacTponke undcgpoBoro Bxoga c
NoMOLLbH @ nunm @ N HaXMUTe . MosBNsieTCs OKHO
Ljugpposnsie 8xo0bi (4.3.7). YcTaHOBUTE BxO4 Ha BHelwHss
HeucnpaBHOCTb. BepHutech Haxatnem

5. MNomeTbTe 3ana3gbiBaHMe UHOMKALUM HEUMCTIPABHOCTHU
KHOMKaMu @ nnm @ . 3|?1Te BPEMSI C MOMOLLbIO @ nnu
N COXpaHuTe, HaXkaB .
6. MomeTbTe MpeaynpexaeHue kKHonkammn @ mnm @ , ecnu B
crny4yae BHeLIHeN HeMcnpaBHOCTM TpebyeTcs TONbKO
npeaynpexgawoLwmnin curHan. AKTUBUPYNTE YHKLUIO, HaXaBs

7. BbibepuTte pexum paboTbl KHONKamu @ unu @ , ecnu
yCTaHOBKa MNOBbILLEHWS AaBNeHUst AOMKHA AaTb aBapuUnHbINA
CUrHan v NOMeHATb pexum paboTbl B cryyae BHeLUHew
HencnpasHOCTU. AKTUBUPYNTE (DYHKLMIO, HaXaB @ .

8. MNomeTbTe ABTOMaTU4YeCcKMi unu PyyHom kKHOMKoM @ nnm
@ . AKTnBMpYINTE PYHKUMIO, HaxXaB
3aBoackue HacCTPOMKMU

(DyHKLl,VIH He akTMBupoBaHa. Ecnin beHKLlVIﬂ aKTMBupoBaHa, Ha
npounssoacTee Obinn YCTaHOBJEHbI crieayrune 3Ha4yeHns:

» 3agepxka nNo BpeMeHu: 5 cekyHA.
*  Pexum paboTbl B cniyyae aBapuu: OCTaHOB.
* [epesanyck: py4yHon.

10.7.49 Bbixoa 3a npegen 1 n 2 (4.4.5n 4.4.6)
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TMO3 8983 3707

OnucaHue

C nomoLubio gaHHow dyHkumm CU 351 MOXeT KOHTponupoBaTb
yCTaHOBMNEHHbIE NPeAerbl aHanoroBbiX 3HaYeHuin. bnok
ynpaBneHusi pearmpyet B cllyyae NpeBblUeHUst NpeaenbHbIX
3HaveHun. Kaxabln npeaen MoXeT ObiTb MakCMMarnbHbIM UIn
MUHMMarbHbIM 3Ha4YeHneM. [insa Kaxaoro KOHTponnpyemoro
3Ha4yeHus1 HeobxoaMMO onpesennuTb YPOBEHbL MOSIBIIEHNUS
npeaynpexaeHns 1 ypoBeHb aBapuMHOro curHana.

[aHHasa dyHKUNS NO3BONSET OAHOBPEMEHHO KOHTPONNPOBaTh
OB€e pasnuyHbIX TOYKM B HACOCHOW cucteme. Hanpumep,
OaBrieHune B Touke Bogopasbopa v faBrneHve HarHeTaHus Hacoca.
OTO MCKNoYaeT BO3MOXHOCTb TOr0, YTO AaBreHne HarHeTaHus
OOCTUTHET KPUTUYECKON OTMETKM.

Ecnu gaenexune npeebiwaeT npegenbHoe 3HaveHne
npenynpexaeHus, NosiBnsieTcs npedynpexaatowmin curHan. Ecnu
[laBrieHne NpeBblllaeT npeaenbHoe 3HavYeHne Ans aBapuinHoro
curHana, Hacocbl OCTaHaB/IMBAIOTCS.

MOXHO yCTaHOBUTL 3aAEPXKKY N0 BPEMEHU MeXAy MOMEHTOM
ob6HapyXeHns NpeBbllEHNs NpeaenbHOro 3HavYeHus n
BKIIOYEHVEM MpeaynpexaatoLlero unm aBapMnHoro curHana.
MoxHO ycTaHOBWTb 3afepxKy cbpoca npeaynpexaatoLiero nnm
aBapuHOro curHana.

MpepynpexaeHvne MoxeT ObiTb COPOLLEHO aBTOMaTUYECKN Unu
BPYYHYIO.

MOXHO yCTaHOBWTbL aBTOMATUYECKUIA UK PYYHON nepesanyck
CUCTeMbI MOCIe aBapymn UK py4Hol cOpoc aBapuitHoOro curHana.
Mepesanyck moxeT ObITb 3aAepXaH Ha perynupyembiii nepunos
BpeMeHn. MOXHO Takxe HacTPpOUTb OTCPOYKY Nycka, YToObI
yCcTaHOBKa AOCTUINa YCTOWYMBOrO COCTOSHUS A0 aKTUBaLun
PYHKUNN.

[nana3oH HacTpPonKu

* AKTMBMpOBaHME aHaANOroBOro BxoAa Ans yHKUMUN.

* BbIGOp N3MepeHHOro 3Ha4YeHns, noanexatiee KOHTPOnIo.

* HacTtpoiika Tuna npegensHoro 3HavyeHust (MUH./mMakc.).

* BebicTaBneHue npepena Ans nosiBNeHUs NpeaynpexneHvs.

* BebiCcTaBneHve npepena Ans nosiBNeHWs aBapyvinHOro curHana.

HacTtpoiika yepe3 naHenb ynpaBneHus

AHanozoesble exo0bl 00/MKHbI 6bIMb NPaguUsIbHO
HacmpoeHbI neped akmueupoeaHuem yHKyuUU.
Cmompume pa3den 10.7.28 AHarnoeoeble 8x00bi
(4.3.8).

MomeTbTe MeHi0o HacTponKku C NOMOLLLIO @ .

2. OTmeTbTegukuuu KOHTPONSA C NOMOLLbIO @ mnmn @ n
HaXMuTe

3. OTtmeTtbTe Bbixopg 3a npegen 1 unu Bbixopn 3a npegen 2 ¢
nomoubio (%) U (A) 1 HaxmuTe )

4. OTtmeTbTe MepenTu K HaCTPOKKe aHaNoOroBoro Bxoaa @
unu @ M HaXMuTe

5. BbibepuTe aHanoroBbIi BXOA KHOMKOM @ nnu @ "
HaXxMuTe
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6. lNMomeTbTe HAaCTPOKKY aHanoroBoOro Bxoga KHonkamm @ unm
@ N aKTUBUPYNTE HaxaTmem
AkTUBM3aLns 0603HaYaeTCs ranoykon B COOTBETCTBYHOLLEM
OKOLLIKE.

7. TNomeTbTe U3MepeHHOEe 3HaYeHUe KHOMKOM @ nnm @ 7]
HaXXMuTe . [NosiBnsAeTcsa okHo 4.3.8.1.1.

8. Bbibepute BXoA KHOMKOM @ nnun @ N HaXMUTe .

9. Haxmute , YTOObI BEpHYTHCS B OKHO 4.3.8.1.

10.YcTaHOBMTE MUHUMANbHOE 3HAYEHUEe AN gaTymka KHonKaMmn
&) wnn (2 n coxpannTe HaxaTem

11.YCTaHOBUTE MakcMManbHoOe 3Ha4YeHne Ans gatymka KHonkamm
@ unu @ N COXpaHUTE HaxaTuem

12.BepHutech, gBaxabl HaxaB .

13.MomeTbTe U3MepeHHOe 3HaYeHue Ansi KOHTPOSSA KHOMKOM

&) nm (&) v Haxmute . Bbibepute Bxof kHonkoit (V)

unmu (A) v HaxmuTe

14.BepHnTeck HaxaTuem .

15.@ MomeTbTe MuUH. npeaen unu Makc. npegen KHonkammn
@ nnu @ N HaXmMuTe

16.MomeTbTe YcTaHOBUTL 3ana3abiBaHUe C NMOMOLLbIO @ unm
@ N HaXMUTe

17.MomeTbTe 3ana3pbiBaHMe hyHKLMU NPU MyCKe C MOMOLLbIO
() nwm (») . Bapaiite Bpewmsi ¢ nomousio (F) unn (=) u
COXpaHuTe, HaxaB

18.MomeTbTe 3ana3abiBaHue hyHKLMKN B Xoae paboTsbl
kHonkamu (%) unm (A) . 3apaiite Bpemsi ¢ noMolbio (+) uin
@ 1 coxpaHuTe, HaxaB

19.MomeTbTe 3anasabiBaHue PYHKLUMN NpU cOGpoce KHOoMKamMm
() wam (») . Bapaiite Bpems ¢ nomowsio () unn (S u
COXpaHuTe, HaxaB

20.BepHutecb HaxaTtnem .

21.NMomeTbTe HacTpouTb npepen nosiBNeHuA
npeaynpexaeHus KHonkamu @ mnu @ N HaXMUTe .

22.MomeTbTe AKTUBUPOBAHO KHOMKaMM @ nnm @ N HaXMuTe

23.MomeTbTe Mpenen nosBneHus npeaynpexaeHus KHonkamm
() wm () . Bapaiite BenuumHy KHomkamu (¥) um (=) u
COXpaHuTe HaxaTuem

24 TomeTbTe ABTOMaTU4eckuin unu Py4yHom KHOMKOM @ nnm
@ . AKTUBMpPYINTE PYHKLMIO, HaXaB

25.BepHuTteck HaxaTtnem

26.MomeTbTe HacTpouTb npepen nosABMNeHUA aBapunHoro
cuUrHana KHomnkamm unm @ N HaXMuTe

27.MomeTbTe AKTUBUPOBaHO KHOMKaMu @ nnu @ M HaxXmute

28.MomeTbTe Mpeagen nosiBeHUsi aBapuMMHOro cUrHana
KHOMKaMu @ nnu @ . 3apaniTe BENUYMHY KHOMKaMu @
nnm @ N COXpPaHUTe HaxaTnem

29.MomeTbTe ABTOMaTUYECKUN Unn Py4yHOM KHOMKOM @ nnm
@ . AKTnBMpPYINTE PYHKUMIO, HaXaB

30.BepHuTteck HaxaTtnem .

31.MomeTbTe AKTUBMPOBAHO C MOMOLLBbIO @ unn @ "
HaXxmuTe , 4TOObl aKTMBMPOBAaTb (PYHKLMIO.

3aBoAcKMe HAacTPOMKKN
dYHKLMUA He akTUBMpOBaHa.
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10.7.50 Bbixop pabouei TO4KM Hacoca 3a npegenbl paboyero
awnana3soHa (4.4.7)
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Puc. 97 Bbixog pabouel Touku Hacoca 3a npegensl paboyero

ananasoHa

OnucaHue

[aHHas dyHKUMSa gaéTt npegynpeanTenbHblA CUrHan, ecnm
paboyas Touka HacoCOB BbIXOAUT 3a Mpeaenbl onpeaenéHHoro
AnanasoHa. Hanpumep, ecnv faBneHvne Ha BXoAe CTaHOBUTCS
HVXE MUHUManbHOro AOMYCTUMOrO 3Ha4YeHUs, YTO MOXET
NPUBECTM K KaBUTaLMN HACOCOB HEKOTOPbIX TUMOB.
MpenynpexaatoLmin curHan nosiBNsSeTCA ¢ yCTaHOBNEHHON
3a4epXKKo. MOXXHO yCTaHOBUTb aBTOMaTUYECKUI UINN PYYHOM
cbpoc npegynpexgaroLwero curHana B cnyvae, korga paboyas
TOYKa BO3BpaLLaeTCst B YCTAHOBMEHHbI pabounii AnanasoH.
Kpome Toro, MOXHO yCTaHOBMUTb aKTUBM3aLMIO peneiHoro Bbixoaa
npuv NOsIBNEHNN NpeaynpexaneHns unm ero oTkoYeHne nocne
cbpoca npegynpexaatowero curHana.

PyHKUUS TpebyeT KOHTPONSA AaBNeHNs HarHeTaHUs U AaBneHus
Ha BXxofe (U3MEepPEeHHOro UM HaCTPOEHHOro) unn nepenaga
[aBneHus B Hacocax, a Takke Hannumsa B CU 351 goctoBepHbIX
OaHHbIX Hacoca nmbo n3 GSC-gaina, nMbo BBeAEHHbIX
Bpy4Hyto. CmoTpuTte paspen 10.7.37 [aHHble xapakmepucmuk
Hacocos (4.3.19).

[vana3oH HacTPOWKKN

*  AKTMBUpPOBaHWE PYHKLUUN.

* HacTtpoiika py4Horo nnm aBTomaTtuyeckoro cbpoca.
* BbicTaBneHue 3anasgbiBaHUs nNpeaynpexaeHus.

HacTtpoiika yepe3 naHenb ynpaBreHUs
1. MomeTbTe MeHo HacTponkM ¢ NomMoLLbIo @ .

2. OTMeTbTe DYHKUMM KOHTPOSSA C NMOMOLLbIO @ unm @ "
HaXmuUTe

3. MomeTbTe Bbixon paboyeil TOYKM Hacoca 3a npefenbl
pabouero guanasoHa kHonkamn (¥) unu ®) v Haxmute

4. MomeTbTe ABTOMaTU4eCcKUn unu Py4yHoM KHOMKOM @ nnm
@ N COXpaHUTe HaxaTnem

5. MomeTbTe 3ana3abiBaHue npeaynpexaeHnsa ¢ NOMOLbIO

() nunu (») . Bapaiite Bpemsi ¢ nomowwsio (%) unn (&) u

CcoxpaHuTe, HaxxaB

6. NMomeTbTe AKTUBUPOBAHO C NOMOLLLIO @ nnm @ ]
HaXmuTe , YTOObI @aKTUBMPOBATb (PYHKLMIO.

3aBoAckue HacTpPOMKu

DyHKUNS HE akTUBUPOBaHa.
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OnucaHue

OcHoBHasi 3agaya AaHHOW (OYHKLUN - CHU3UTb AaBlieHne B
TpyOHOM MarncTpanu oTKpbITUEM INIEKTPOMArHMTHOTO KnanaHa B
TOM criyyae, ecrniv AaBreHne NpeBbllUaeT YCTaHOBINEHHbIN
npegen. Ecnu 3a onpefenéHHbln Nnepuoa AaBneHne He ynageér,
3NEKTPOMAarHUTHbIN KnanaH 3akpoeTcsl 1 NosiBUTCA
npegynpexagawoLwmin curHan.

1: ONeKkTpoMarH1UTHbIN KnanaH OTKpbIBaeTCs.
2: ONeKTpOMarHUTHbIV KnanaH 3akpblBaeTcs.
3: ONeKTpoOMarHuTHbIV KnanaH oTKpbiBaeTcs.
4: MNpepynpexaeHue akTMBUPOBAHO.

5: OnekTpoOMarHUTHbIN KnanaH 3akpbiBaeTcs, v

P [6ap]  npeaynpexaeHue cbpacbiBaetcs.
1 2 3 4 5
LaBneHne
OTKPbITUS .
knanaHa \ [vanason
/ _____________________ N

—
Bpewms [cek
[laBneHue oTKpbITUSA KNanaHa 3anasfibiBaHve P [cex]

MUWHYC AnanasoH npegynpexaneHus

TMO03 9206 3607

Puc. 99 C6poc aasneHus

[rana3oH HacTPOMKHM

* HacTpowka umdpoBoro Bbixoga.

* BbicTaBneHue agaBneHus Anst KOHTPOns.

» BbicTaBneHne AaBneHus OTKPbITUS KnanaHa.

* BbicTaBneHue gnanasoHa Ans AaBleHUs OTKPbITUS KnanaHa.
* HacTtpoiika npegynpexaneHust Unm aBapyvimnHoOro curHana.

* AKTMBUpPOBaHWE PyHKLMM.

HacTpoika yepe3 naHenb ynpaBneHus
1. MNMomeTbTe MeHio HacTpoWky ¢ nomMoLLbo @ .

2. OTmMeTbTe PYHKLMUM KOHTPOJSS C NMOMOLLbIO @ nnm @ 7]
HaXxmuTe

3. MNMomeTbTe COpoOC AaBNEeHUA KHonkamm @ mnm @ 7]
HaxmuTe

4. OtmeTbTe MNepeiTn K HacTponke LMGPOBOro BbIXxoaa C
nomowbo (%) nrm @ U HaXMmuUTe

5. BbibepuTe LUMdpOBON BbIXOA C MOMOLLbIO @ nnu @ "
HaxmuTe

6. OTmeTbTe COpOC AaBNEHUs KHOMKOW @ unm @ n
COXpaHuTe HaxaTuem

7. BepHuTech, ABaXabl HaxaB .

8. MometbTe [laBneHue Ans KoHTpons kHonkamu () unu (a)
U HaXMUTE

9. OTmeTbTe [laBneHue HarHeTaHus, [laBneHne B cUcTeMe
unu BHewwHee AaBneHue kHonkol (%) unu (A) 1 coxpaHute
HaxaTnem

10.BepHuTeck HaxaTnem .

11.MomeTbTe [laBneHne oTKPbITUA KNnanaHa KHonkamm @ nnm
(») . YcranosuTe pasnenvie ¢ nomowsio () unu () u
COXpaHuTe, HaxaB

12.0TmeTbTe [inana3oH AaBneHUA OTKPbITUSA KnanaHa KHOMKON
() unn () . YctaHosuTe pasnenve ¢ nomousio (+)
nnm @ 1N COXpaHUTe, HaXxxaB

13.MomeTbTe MpeaynpexaeHue, [leakTMBUPOBaHO MK
AKTUBMPOBAHO KHOMKaMu nnm @ N HaXMuTe

14.MomeTbTe 3anasabiBaHMe C NOMOLBIO (V) Uin ®.
3apaiTe Bpems ¢ MOMOLLbIO @ nnu @ N coxpaHuTe,
HaxaB . (BbicTaBnsieTcs, TONbKO ecnu npegynpexaeHne
aKTUBMPOBAHO.)

15.MomeTsTe AKTMBMPOBAHO C NoMoLbio (%) 1nm @
HaXmuTe , 4TOObl aKTMBMPOBaTb (PYHKLMIO.

3aBopackue HacTpPOMKU
DyHKUMA He aKTUBUPOBaHa.

10.7.52 ®yHkuun CU 351 (4.5)
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TMO03 2295 3807

OnucaHue

B AaHHOM NOAMEHI0 MOXHO BbINOMHSATH OCHOBHbIE HACTPOWKYM
6noka ynpasnexusa CU 351.

Onst CU 351 60onblUMHCTBO 3Ha4YeHuUi yxe Obinn 3agaHbl npu
cbopke, Unu GbInNW yCTaHOBMEHbI NPU MyCcKe B 3KCMnyaTauuio, u
06bIYHO ocTatoTcs 6e3 N3MeHeHUN.

Pabounit s3bik (aHrm.) MOXeT ObiTb akTUBUPOBAH AN paboymnx
npoueccoB. Ecnv Ha KHOMKM He HaXnumaloT B TedeHne 15 MUHyT,
OKHO BO3BpaLLaeTcs K S3blKy, BbIGPaHHOMY Npu Nycke Unu s3biky,
ycTaHoBneHHomy B pasgene 10.7.53 53bik okoH (4.5.1).

Ecnu s3bik ebi6paH, ¢ npasoli CMOPOHbI om
eepxHell CMPOKU 8CEX OKOH rosiesisiemcsi
coomeemcmeyrouwuii cumeon 5.
[nana3oH HacTPOMKKN
* AkTmBauus paboyero sidbika, aHIMMIACKOTO.

» [loBTopHas akTMBaLuMsa MacTepa nycka.
(Mocne nycka macTep He akTUBEH.)

* Bbibop s3blka OKOH.

* Bbibop eguHuL oToBpaxeHnsa AaHHbIX.

e HacTtpolika gaTtbl 1 BpeMeHu.

* Bbibop naponew ansa meHio Pabota n Hactpouku.

* HacTtpolika cBA3n Yepes nokanbHyt cetb Ethernet.

* BebictaBnenne Homepa GENIbus.

¢ CuuTbiBaHWE COCTOSAHWUSI MPOrPaMMHOro obecneyeHus.
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10.7.53 A3bIk oKkOH (4.5.1)
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Puc. 10143bIk OKOH

OnucaHue

3paecb BblibMpaeTes a3blk ans aucnnes CU 351.

Ounana3oH HacTPOMNKM
e AHMMUNCKNIA

*« Hemeukun

«  [arckun

¢ WcnaHckun

e QuHCcKUN

e ®paHuy3sckui

e [peueckun

*  WNTanbsHckun

« TonnaHackun

¢ [lonbckui

* [MopTyranbckuii
*  Pycckun

« LlBenckun

¢ Kutanckui

«  Kopewcknit

e AnoHckui

¢ Yewwcknn

e Typeukui.

I

—

ooO

=

ODoOc

C |

(OO0

HacTpoiika Yyepe3 naHenb ynpaBneHus

1. MNomeTkTe MeHo HacTpomnku ¢ NOMOoLLbIO @ .
2. I'IomeTbTeGgHKuuu CU 351 kHonkamu (V) unu (A) u

HaXXmute

3. MomeTbTe A3bIk OKOH KkHOMkamu (%) nnn ®) w Haxmute

4. Bblbepute A3blKk KHOMKaMM @ unm @ 1 coxpaHuTte

HaXxatnem

3aBoAcKue HacTPOMKHU

A3bIK OKOH - @HrMMNCKMIN. MOXHO M3MEHWUTb BO BpeMs nycka.
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10.7.54 EguHNLbI N3MepeHus, BbIBOAMMbIe Ha gucnnen
(4.5.2)
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Puc. 102EaunHnubl n3MepeHus, BbIBOAMMbIE HA AUCNen

OnucaHue

B naHHOM OKHe MOXHO BbibupaTb eAuHULbI AN PasfnyHbIX
napameTposB.

[1nsi OCHOBHbIX HACTPOEK MOXHO BblOpaTh Mexay eanHuuamm
namepeHusi: metpudeckas CU n amepukaHckas US. [ns
OTAENbHbIX NapaMeTPOB MOXHO Takxe BblOpaTb Apyrne eguHuLbl
N3MepeHus.

[rana3oH HacTpomrKu

OcCHOBHbIe
Mapamerp HacTPOMKM Bo3MoxHble
eAnHULbI
Sl us
[asneHune bar psi kPa, MPa,. mbar,
bar, m, psi
Mepenan paenexHus m psi kPa, MPa,. mbar,
bar, m, psi
Hanop m ft m, cm, ft, in
YpoBeHb m ft m, cm, ft, in
3 3
O6bém m3 gal |, md gal, yd®

kWh/m3, Wh/gal,

YaenbHas aHeprus kWh/m?3 Wh/gal Wh/kgal, BTU/gal,

HPh/gal
TemnepaTtypa °C °F K, °C,°F
lMepenag Temneparyp K K K
MouwyHocTb kW HP W, kW, MW, HP
OHepronoTpebnexHne kWh kWh kHVF\)/: MWh, BTU,

Ecnu eduHuubl usmepeHusi usmeHeHbl us Sl e US

usiu Haobopom, ece cneyuasbHO

ycmaHaesueaemble napaMempbl MEHSIIOMCS Ha

coomeemcmaeayroujue OCHO8HbIe HacCMPOUKU.
HacTtpoika yepe3 naHenb ynpaBneHus

1. MomeTbTe MeHo HacTponkn C NOMOLLbIO @ .

2. MomeTtbTe ®yHKumMn CU 351 kHonkamu @ unmn @ 7]
HaXxMuTe

3. MomeTbTe EAMHMLEI 3MepeHus KHomKamu (&) uin (A) 1
HaXMnTe

4. BbibepuTe eanHuLy U3MepeHns KHonkamu @ nnm @ "
COXpaHuUTe HaxaTuem
[anouka nokasbiBaeT, YTO eAnHULIA U3MepeHns BbibpaHa.
5. BblbepuTe napameTp U3aMepeHunst KHomkamm @ unu @ "
HaxmuTe , 4TOObI OTKPLITE OKHO ANSA NapameTpa
n3mepeHus. Cm. npumep.
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Puc. 103Mpumep BbIGOpa egnHUL, 0TOBpaxXeHUs AaHHbIX.
6. BbibepuTe eguHNLy M3MepeHNss KHoMKamm @ unm @ n
COXpaHUTEe HaxaTnem
[anoyka nokasbiBaeT, YTO eAuHMLA U3MepeHUs BbibpaHa.
3aBoacKue HacTPOMKHU
CU 351 HacTpoeH Ha eauHuubl B cucteme CU.
10.7.55 laTta n Bpemsa (4.5.3)
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Puc. 104[0ata n Bpems

OnucaHue

B naHHOM OKHe MOXHO YCTaHOBUTbL aTy W BpeMms, a Takke
cnocob ux oTobpaxeHns B OKHe.

Yackl cHabXeHbl BCTPOEHHbBIM 3apshkaeMblM UCTOYHUKOM
HarnpsXeHNsi, KOTopbIi MOXeT obecnevmBaTb paboTy yacos fo 20
OHewn, ecnu nogaya HanpsbkeHus k Hydro MPC npepBaHa.

Ecnu k yacam He nocTtynaet HanpsbkeHue 6onbwe 20 gHewn, gaty
1 Bpems byaeT HeobX0AMMO YCTaHOBUTL CHOBA.

[Ounana3oH HacTPOWKK

[laTy MOXHO yCTaHOBUTb criefytowmum obpa3omM: AeHb, Mecsil 1
rod. Bpems MOXHO yCTaHOBUTb MO 24-4aCOBON LUKane ¢
oToOpaeHNeM 4acoB U MUHYT.

3pecb MOXHO BbibpaTb 0AMH 13 TPEX hopmaToB.

Mpumep popmarta
2005-09-27 13:49
27-09-2005 13:49
9/27/2005 1:49pm

MoxHo Takke BbiGpaTh, kKakon AeHb Heaenu GyaeT nepebIM:
BOCKPECEHbEe MNN NOHeAeNbHIK.

HacTpoiika yepes naHenb ynpasneHus

1. MomeTbTe MeHio HacTpomnku ¢ NoMoLLbIo @ .

2. MomeTeTe DyHKuum CU 351 kronkamu (V) unu (A) v
HaXMuTe ‘

3. MowmetkTe flaTa u Bpems kHomkamu (V) Ui (A) 1 HaxmuTe

4. MomeTtbTe leHb, Mecsauy n Mo kHonkamun @ unun @ "
ycTaHoBUTE gaTy KHOMKamu nnu . CoxpaHute
HaxaTnem b

5. MNMomeTbTe Yacbl 1 MUHYTbI KHONKamun (v) vrm @ "
yCTaHOBUTE BPEMS KHOMKaMu @ mnu . CoxpaHuTte
HaxaTnem ‘ .

6. Bbibepute chopmaT KHOMKamu @ unu @ 1 coxpaHuTe
HaxaTtnem

7. OTmeTbTe MNepBbi AeHb HeAenu, BOCKpeceHbe Min
noHeAesNbHUK C MOMOLLbO @ nnm @ 1 coxpaHuTe
HaxaTtnem

3aBoAcKkue HacTPOMKHU
MecTHoe Bpewms.

Ecnu ycmaHoeka 6bina 6e3 HanpsikeHusi 6onbuwe
20 OHeli c MOMeHmMa ebleo3a Cc 3aeo00a, Yyachl
Moa2ym eepHymbCsl K rnepeoHa4yalsibHbIM
Hacmpotukam: 01-01-2005 0:00.

B xode Hacmpoliiku Hydro MPC moanu

usMeHUmMbcs1 0ama u epems.

Aemomamuyeckozo nepexoda Ha JilemHee usnu
3UMHee epemMsi Hem.

10.7.56 Maponu (4.5.4)
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Puc. 105Maponu

OnucaHue

B paHHOM gMcnnerHOM OKHE MOXHO OrpaHUuUTb AOCTYN K MEHIO
Pa6oTta n Hactpowku c nomowbto napons. Korga goctyn
orpaHu4yeH, NPOCMOTPETb UMM U3MEHUTL kakne-nnbo napameTpbl
B JaHHbIX MEHIO HEBO3MOXHO.

I'Iapom; OOJIKEeH COCTOATb U3 YeTblpex Lll/lq)p N MOXeT
NPUMEHATbLCA K 060uM MeHHo.

Ecnu ebl 3a6bbin1u naposu, o6pamumecs e
komnaHuro Grundfos.
HacTtpoiika yepe3 naHenb ynpaBneHus

1. MNomeTbTe MeHo HacTponku c noMoLlbto @ .

2. MomeTbTe PyHKUMM CU 351 kHonkamum @ unm @ 7
HaXXMuTe ‘

3. MNomeTbTe Maponb KHONKamu @ nunm @ N HaXmuTe .

4. TomeTbTe Naposib, KOTOPbIi HEOBX0AMMO akTUBMPOBATh, U
HaXMuUTe

5. MNMomeTbTe BBeCTM naponb U HAaXMUTE .
Mwuraet nepsas uudpa napons.

6. Bbibepute Lugpy kHonkamm @ nnm @ M coXpaHute
HaxaTnem
Tenepb Muraet BTopas undpa napons.

7. MNosTopuTte atanbl ¢ 4 no 6, 4ToObl aKTMBMPOBATbL BTOPOM
napornb.
3aBopackne HacTPOMKU

O6a napons oTknoYeHbl. Ecnu naponb akTMBMpoBaH, TO Ha
3aBofe OH Obin ycTaHoBMEH kak "1234".
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10.7.57 Ethernet (4.5.5) 3aBoAcKue HacTPoOnKu
Homep He ycTaHoBneH ("-").

10.7.59 CocTosiHMe nporpammHoro o6ecneveHus (4.5.9)
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OnucaHue

Briok CU 351 oGopyaoBaH ceTbio Ethernet ans coegnHenus ¢ Puc. 108CocTosHue nporpaMmHoro obecneyenms

KOMMblOTEPOM, HanpsiMyto unu Yepes Internet. JononHuTenbHyo

(o]
nHcbopmaLmio cMoTpuTe B pasaene 10.8.1 Ethernet. nucaHue

[laHHOe OKHO oTOBpaxkaeT COCTOSAHNE NPOrPamMMHOro
10.7.58 Homep wuHbl GENIbus (4.5.6) oBecneueHusi, yctaHoBrneHHoro B CU 351. Kpome Toro,
oTobpaxaeTcs Kof BepCcuM U HoMepa NpoayKToB
KOH(MrypaLumoHHbIxX dannos (.gsc), nepeaaBaembiX B

YCTPOWCTBO.
bt L o L s OTO OKHO COCTOSIHUSI, B HEM Henb3si BbIMOMHATb HACTPONKN.
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Puc. 107Homep wuHbl GENIbus

OnucaHue

CU 351 moxeT 6bITb CBA3aH C BHELUHUMUW YCTPOWCTBaMM Yepes
nHtepdenc RS-485 (onuwms). Bonee nogpo6Ho cm. puc. 109 n
pasgen 10.8.2 GENIbus.

CBsi3b OCYLLECTBMNAETCA B COOTBETCTBUAM C MPOTOKOIIOM LLUMUHbI
cesasn Grundfos, GENIbus, n noseonsieT KoHTakTUpoBaTb C
CcMCTEeMOW AMcneTyepu3anmm uHxeHepHoro o6opynoBaHnst
3[aHMA UNK APYron BHELLHEN CUCTEMON yrpaBreHus.

Paboune napameTpbl, Takue Kak yCTaHOBNEHHOE 3Ha4YeHne 1
pexum paboTbl, MOXHO YCTaHOBUTb NOCPEACTBOM CUIHana LUMHbI
cBsasn. Kpome toro, ¢ CU 351 MOXHO cUMTbIBaTb COCTOSIHNE
BaXXHbIX NApaMeTpoB, TaKMX Kak TeKylllee 3Ha4YeHne 1 BXxogHasi
MOLLHOCTb, a TaKXe MHAUKALUN TEXHUYECKUX HENCNPaBHOCTEN.

3a nogpobHon nHpopmaumen obpawaintecsk B Grundfos.

Ounana3oH HacTPOMKKU
Homep moxeT ObITb yCTaHOBMNEH B Anana3oHe oT 1 go 64.

HacTpoiika 4epes naHenb ynpaBneHus

1. MNomeTkTe MeHio HacTpomnku ¢ NOMOLLbIO @ .

2. I'IomeTbTeGgHKuuu CU 351 kHonkamu (&) unu (A) u
HaXMnTe

3. MNometsTe Homep GENIbus kHorkamu (&) unn (A) u
HaxmuTe (ok)

4. BuiBepute Homep kHomkamu (£) unn (5) n coxpanute
HaxaTem
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10.8 MNMepenaya gaHHbIX

CU 351 umeet cootBeTcTBYlOLEe obopyaoBaHve (Hanpumep,
KOoMMbloTEP), obecneymBatoLLee CoOefUHEHNE C BHELUHUMM
ycTponcTBaMmu Yyepes BHelwHu GENIbus nnu nokanbeHyto ceTb
Ethernet .

=3 =3

[T [T
Bxon B Bxoa G100
TpeTben Grundfost
CTOPOHBI

BHewHwuit GENIbus

BHewHunin moayne GENIbus
(3aBoackas onuus)

Internet

Intranet

Puc. 109MNepenaya gaHHbIx Yepes BHelwHee coeanHeHne GENIbus n nokanbHyto ceTb

10.8.1 Ethernet

Ethernet - cambIln lLMpPOKO ncnonb3yembli CTaHAapT CO3[aHNS
nokanbHou cetn (LAN). CtaHgapTnsaums 4aHHOM TEXHOMOrMm
npueena kK paspaboTke camblX NPOCTbIX U AeLEBbLIX CNocoboB
YCTaHOBIEHWS CBA3M C ANIEKTPOHHBIMW YCTPONCTBaMU, Hanpumep,
MexXay KoMMbloTepamu Unu Mexay Komnblotepamu n 6riokamu
ynpaBneHus.

Web-cepsep CU 351 faéT BO3MOXHOCTb COeANHUTL KOMMbIOTEP C
CU 351 yepes Ethernet. MNonb3oBatenbckunii MHTEPdENC MOXHO
akcnoptupoBatb n3 CU 351 B komnbioTep, 4TO No3BOnseT
koHTponuposaTb CU 351, a cnegoBaTenbHO, U YCTaHOBKY
nosbllweHusa gaenexdms Hydro MPC, n ynpaBnsitb ummn ot
BHELUHNX NCTOYHNKOB.

Grundfos pekomeHdyem 3aujumumsb coeQUHeHue
c CU 351 e coomeemcmeuu ¢ MECMHBIMU

mpeboeaHussMu mexHuku 6e3onacHocmu nocJie
KOHCy/nbmMayuu ¢ cucmeMHbIM
adMuHUCmMpPamopom.

Y106kl ucnonb3oBatb web-cepBep, Heobxoanumo 3HaTh IP-agpec
6rnoka CU 351. Bce ycTpoicTBa B CETU SOIMKHbI UMETb CBOW
yHUKanbHbIY I[P agpec, 4ToObl KOHTAaKTMPOBAaTbL APYr C APYTOM.
3aBopackoin IP-agpec CU 351: 192.168.0.102.

Kak anbrepHaTtuBy IP-agpecy, ycTaHOBNEHHOMY Ha 3aBofe,
MOXHO MCrnonb3oBaTb AnHaMm4yeckoe npucsoenve IP-agpeca.
OT0 MOXHO caenatb nocpeactsoM aktueauum DHCP (Dynamic
Host Configuration Protocol) HenocpeactseHHo B CU 351 unu
yepes web-cepsep. Cm. npumep Ha puc. 110.
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Puc. 110Mpumep HacTponku Ethernet

Onsa guHamudeckoro npuceoeHus IP-agpeca 6noky CU 351
Heobxogmm DHCP-cepBep B cetn. DHCP-cepBep HasHavaeT
Homepa |IP-agpecoB aneKkTpoHHbIM YCTPOWCTBAM U creauT 3a
TeMm, 4ToObl ABa YCTPOWUCTBA HE NONyYnnn OauH 1 ToT xe IP-
agpec.

[Ons coeanHenusi ¢ web-cepsepom CU 351 ncnonb3ayetcs
TpagauuMoHHbIN web-6paysep Internet.

Ecnu Bbl XO0TUTE Mcnonb3oBaTbh 3aBoackon IP agpec, B gaHHOM
OKHe He TpebyeTcs Hukakux nameHeHun. OTkporite web-6paysep
Internet n BBegute IP agpec CU 351.

[Onsi Toro 4To6bI MCNONb30BaTh AMHAMUYECKOE NPUCBOEHUE,
HY>KHO aKTMBMPOBaTb COOTBETCTBYIOLLYIO pyHKLMI0. LLlenkHnTe Ha

NMpumeHuTb DHCP B cTpoke MeHto. [NosiBMBLUAsACA 3a
CTPOKOI MEHI0 ranoyka nokasbiBaeT, YTO (PyHKLMS akTUBMPOBaHa.
3artem oTkpouTe Internet n BBeante nms xocta CU 351 Bmecto
IP-agpeca. Bpaysep Internet nonbiTaeTca yctaHOBUTL CBSA3b C
CU 351. Nma xocTa 4nTtaeTcs B OKHE, HO U3MEHUTb €ro MOXHO
TONbKO hainom ¢ pacumpeHneM .gsc (KoHdUrypaumoHHbIM
dannom) unu Yepes web-cepsep. CmoTpute pasgen MameHeHue
Hacmpoek cemu Ha cTp. 58.
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W3meHeHue HacTpoeK ceTu

4Ymo6b! npumeHums DHCP, Heo6xo0umo ums
Korpa yctaHoBneHa cBsA3b ¢ web-cepsepom CU 351, moxHo

xocma. .
MEHSITb HaCTPOMKY CETU.
370 nepBoe OKHO, KOTOpOe MOSIBISIeTCS, KorAa ycTaHaBnMBaeTcs

cBsaA3b ¢ CU 351.
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Puc. 111 Coeaurenne c CU 351 é
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3asonckue HaCTPOWKM Puc. 1143meHeHne HacTpoek cetn
Wma nonb3osartensa:  admin
Maponb: admin 1. Haxmwute Ha 3Havok >Network admin.
Kak Tonbko umsi none3oBatens u naponbs 6yayT BBeAEHb!, B 2. BBeauTe M3MeEHeHus.
CU 351 sanycTtutcsa nporpammHoe npunoxeHune Java Runtime 3. HaxmuTe Submit (yTBEpAUTL), YTOBLI aKTUBMPOBATb
Environment, npu ycnoeuu, 4To OHO YCTAHOBMEHO Ha N3MeHeHus.
COOTBETCTBYIOLLEM KoMnbloTepe. Ecnu nporpamma He
o CmeHa napons
yCTaHOBMNEHa, HO KOMMNbIOTEP MOAKMNIoYeH K Internet, ncnonesynte
CCbINKY Ha aKpaHe, 4TOObl 3arpy3unTb U yCTAHOBUTb NPUIIOXKEHNE
Java Runtime Environment.
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Puc. 1120kHo ¢ ccbinkoit Ha nporpammy JavaScript® - . =

Mpunoxerue Java Runtime Environment akcnopTupyet Puc. 115Cwmena napons

none3oBaTtensckuin uHTepdenc CU 351 (Bkntoyas OKHO 1 1
pabouyto NaHenb) Ha dKpaH KoMnbloTepa. Tenepb MOXHO
koHTponupoBaTtb CU 351 1 ynpaBnsTe UM C KOMMbOTepa.

. Haxxmute 3Hayok >U3MeHUTb naponb.
2. BBeawuTe HOBBbIN Napornb.
3. Haxmute Submit (yTBepanTtb), 4TOObLI aKTUBUMPOBATbL HOBbIV
I:"_'__."—— -. napons.
l.—.:l'_:

=t TEE K FES

10.8.2 GENIbus

C nomouybto Mmoayns GENIbus MOXHO ycTaHOBUTB CBSA3b MEXAY
CU 351 u BHelwHeN ceTblo. ATy CBA3b MOXHO CO34aTb C
NOMOLLbIO CeTU, ocHoBaHHoOW Ha GENIbus, nnu cetn, ocHoBaHHON
Ha Apyrom npoTokorne, Yyepes Bxod. CmoTpute puc. 109.
[lononHuTenbHY MHOPMALMIO MOXHO NOMYYUTb B KOMMAHUN
Grundfos.

Bxonom moxeT 6biTb Bxog G100 Grundfos nnu Bxoa Tpetben
cTopoHbI. MNoapobHyto nHdopmaumo o Bxoae G100, cmoTpuTe B
TeXHW4Yeckomn gokymeHTaumm Ha G100 (Homep n3gaHus
V7139522).

TMO03 2047 3505

- —

Puc. 113HacTpoliku cetu
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11. BHewHNI npeo6pasoBaTenib 4YacToThbl

BHelHMe npeobpasoBaTteny 4acToThl, UCTOMb3yeMbIi B
ycTaHoBkax nosblilweHus gasnexnunst Hydro MPC ucnonHeHus -F, -
EF v -EDF, noctaBnstoTcs ¢ HacTporikamn UpMbI-M3roTOBUTENS.
CmoTpuTe Tabnuubl HUXe.

Bo Bpems nycka B aKcnnyaTauunto 3aBogckue HacTPOWKM
HeobXoAVMO U3MEHUTb Ha HacTpowkn komnaHum Grundfos,
npuBegéHHble B Tabnuue HUxe.

[nsa Toro 4Tobbl MCKNOYNTL BO3aeNCcTBUE Ha pyHkumn CU 351
npu onTMManbHOM pexunmMe paboTbl, crieayeT KOPPeKTUpoBaThb
TONbKO yKa3aHHble napameTpbl. OcTanbHble NapameTpbl OIKHbI
0CTaBaTbCA HEM3MEHHbIMY (3aBOACKME HAaCTPOWKK).

11.1 VLT 2800

YTtobbl Nonyuntb AocTyn k napameTtpam, Haxmute kHonku [QUICK MENU] (BbICTPOE MEHIO) + [+].

3aBoAcKue HAacTPOMKM HacTtpoikn Grundfos
BenuynHa unu Homep BenuuuHa unu Homep
MapameTtp ¢dpyHKkunm B okHe VLT ¢dyHKuun B okHe VLT
DyHKUMA DyHKUUNA
3HauveHue Homep 3HauyeHue Homep
yHKUMUN yHKUMN
001 A3blk - - A3bIk - -
101 MocTOsIHHBIN BpaLlatoLwmin ) 1 [MepemeHHbIN BpaluatoLwmi ) 2 v 3
MOMEHT MOMEHT, cpefHee 3Ha4YeHne
102 MouwHocTb aBuratens - - MouwHocTb aBuratens SR -
103 HanpsixkeHve gBuratens 230/400V - HanpsixeHne gBuratens SR -
104 YacrtoTa Toka 50 Hz YacToTa ToKa C -
105 Tok gBuratens - - Tok gBuratens Bl -
106 HomunHanbHas yactoTa ) ) HomuHanbHas 4YactoTta . )
BpallleHusi ABUraTens BpallleHust ABuUraTens
CpabatbiBaHne TepMucTopa,
. - 2
. LC cunbtp nogkntoyeH
128 HeT Tepmo3sawunTsl - 0
HeT Tepmo3awumnTsl, ) 0
LC dwvnbTp He nogknioyeH*
136 KomneHcauus ckonbxeHus 100% - KomneHcaumsa CKonbXxXeHus 0% -
202 Makc. yactoTta 132 Hz - Makc. yacToTta Bl -
205 Makc. onopHas 4yacToTta 50 Hz - Makc. onopHas 4YactoTta Bl -
207 Bpewmsi nmHeliHoro HapacTtaHus 3 cek. - Bpems nuHeltHoro HapacTtaHus 1 cek. -
208 Bpemsi niMHeHoro cHuxeHuns 3 cek. - Bpems nuHenHoro cHnmxeHuns 1 cek. -
Tepmuctop,
N - 25
LC cunbtp nogknoyeH
303 PeBepcupoBaHue - 9
He ncnonb3ayetcs, ) 0
LC cbunbTp He noaknoyeH*
405 Py4How cbpoc - 0 AsToc6poc x 10 - 10
LC dunbTp nogkntoveH - 3
412 LC cmnbTp He noakmoyeH - 2 ® p floA
LC cbunbTp He noakmoyeH - 2

* OyHKuMs TepMucTopa Ans TennoBon 3awuTel dounstpa LC.

*k

*okk

Mcnonb3ynTe gaHHble U3 cucTeMbl NoBblweHusa gasnexnunst Hydro MPC.

CsefgeHus o OOCTYMHbIX A3blKaX CMOTpUTE B COOTBeTCTByIOLIJ,eVI OOKyMeHTauunu.

**** 51 'y gns uctouHmka nutanms 50 'y, n 61 'y ana uctovHmka nutaxma 60 Mu.

3aBoackue HacTpouku VLT 2800

YTto6bl BbI3BaTb 3aBOACKUE HaCTPOWNKM BCEX NapameTpoB,
BbIMNOJIHUTE OA4HY U3 creaywunx npouenyp:

1. YctaHoBuTe napametp 620 Ha (3).
2. OTKnoYMTE NUTaHKe.

3. CHoBa noakInounTe nutaHue.

4

. Tenepb Bce napameTpbl UMEIOT 3aBOACKME HACTPOWKU, KpOME
OaHHbIX XypHana 0 TeXHUYeCKNX HEUCNPaBHOCTAX.

nmbo
1. OTKNOUNTE NUTAHKE.

2. Haxmute n yoepxmsante [BbICTPOE MEHIO] + [+] +
[MBMEHNTb OAHHBIE] 1 cHoBa NoakntounTe MCTOYHUK
nuTaHus.

3. Tenepb BCce NapameTpbl UMET 3aBOACKME HACTPONKK, KpoMe
[OaHHbIX XXypHana o TEXHUYECKUX HEUCNPABHOCTSIX.
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11.2 VLT 6000
Haxmute [EXTEND MENU] (PACLULMPEHHOE MEHIO), 4To6bl Nnony4YnTb AOCTYN KO BCEM NapameTpam.

3aBoacKkue HacTpPOMNKu

Hactponku Grundfos

BenuuuHa unu HOMep

BenuuuHa nnu HOmMep

MapameTp cdyHKuun B okHe VLT ¢dyHKuun B okHe VLT
DPyHKUUA PyHKUUA
3HauyeHue q:‘:l:zsu 3HauyeHune q:/:':lizu
001 AsbIk - - AsbIk Eh -
102 MoluHocTb agBuratens - - MoluHocTb agBuratens SRR -
103 HanpsixeHne asuratens - - HanpsixeHvne asuratens SRR -
104 YacTtoTa ToKa 50 Hz YacTtoTa ToKa B -
105 Tok aBuratens - - Tok aBuratens SRR -
106 HomuHanbHas yactoTta ) ) HomuHanbHas yactoTta . )
BpalleHuss ABuratens BpalleHus aBuratens
CpabatbiBaHMe TepMmucTopa,
LC dunbTp nogknoveH* ) 2
117 OrtkntodeHvel ETR - 4
HeT TepmosaiymThl, ) 0
LC cunbTp HEe nogknoyeH™
202 Makc. yactoTta 50 Hz - Makc. yacToTta S -
205 Makc. onopHas 4YacTtoTta 50 Hz - Makc. onopHas 4YacTtoTta S -
206 Bpems nuHenHoro HapacTaHus - - Bpems nuHenHoro HapacTaHus 1 cek. -
207 Bpems nMHenHoro cHWxeHus - - Bpems nuHenHoro cHuxeHus 1 cek. -
303 PeBepcuposaHune - 1 He ncnonb3yetcs - 0
323 ABapUNHbIV cUrHan - 8 [oTOBHOCTL - 1
400 PyuHown cbpoc - 0 AsToc6poc x 10 - 6
408 ASFM, 4acToTbl NEPEKYEHMS i 0 LC dunbTtp nogknioyeH - 2
Moaynaumnm LC dumnbTp He noaknoyeH - 0

*

*k

*kk

dyHKLMA TepMUcTOopa ANns TennoBon 3awmTbl unstpa LC/RFI.

CBefeHusi 0 AOCTYMHbIX A3blkaX CMOTPUTE B COOTBETCTBYIOLLEN JOKYMEHTaLUuu.

Vcnonb3ynTe gaHHble U3 cMcTeMbl NoBblweHus gasnexnunst Hydro MPC.

**** 51 'y gna uctovHuka nutanma 50 'y, n 61 My ons nctoyHuka nutaHus 60 My,

3aBopackue HacTponku VLT 6000

UTo6bl BbI3BaTb 3aBOACKME HACTPOWKM BCEX NapameTpoB,
BbINOMHUTE OAHY M3 CredyoLMX npoueayp:

YctaHoBuTe napametp 620 Ha (3).
OTKNoYNTE NUTaHME.
CHoBa MoAKnYMTe NuTaHue.

Tenepb Bce napameTpbl UMEIOT 3aBOACKME HACTPOMKMN, KpOMeE
OaHHbIX XXYpHarna O TeXHU4YeCKNUX HeNnCnpaBHOCTAX.

1.

nmoéo

1. OTkMoYMTE NUTaHKe.
2. Haxwmute n yoepxwusanTte [DISPLAY MODE] (PEXXUM

OVCIIEA) + [MBMEHUTb OAHHbBIE] 1 cHoBa nogkntounte
WCTOYHMK MUTaHMUS.

3. Tenepb BCe NapamMeTpbl MMET 3aBOACKNE HACTPOKN, KpOoMe
[laHHbIX XXypHarna 0 TEXHUYECKNX HEeNCTIPaBHOCTSIX.
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Haxmute [EXTEND MENU] (PACLUMPEHHOE MEHHO), 4To6bl nony4nTh 4OCTYN KO BCEM NapameTpam.

.3 VLT FC 100

3aBopackue HacTpPoOWnKu HacTtpownku Grundfos
BenuuuHa unu Homep BenunuuHa unu Homep
MapameTtp ¢pyHKuun B okHe VLT ¢dyHKuun B okHe VLT
DyHKuUA PyHKUUA
Homep Homep
3Ha4yeHue 3HauyeHue
cyHKUUU chyHKUMN
001 A3bik AHrnnnckmn [0] AsbIk Eh -
002 EanHuua yacTtoTbl 06./MUH. [0] EavHnua yacTtoThbl ru (1]
BpalleHus apuratens BpalleHuss ABuratens
120 MowHoCTb ABuraTens - - MolwHocTb gBuratens S -
122 HanpsikeHune gBuratens - - HanpsxeHue asuratens Bk -
123 YacTtoTa gBuratens 50 Hz - YacTtoTa gBuratens Bl -
124 Tok nBuraTens - - Tok pBuratens Bk -
125 HomunHanbHas ckopocTb 1460 06./MUH. ) HomuHanbHas ckopocTb . )
anekTpoaBuratens anekTpoasurarens
CpabarbiBaHue Cpabatbisatue
. o ] TepmucTopa, TeDMUCTODE [2]
190 ennoBas 3awuTa TKMOYEHNEe 4] LC cbuniTp noakmoueH* p pa,
osurarens ETR
HeT TepmosalymThl, Ee3 3aumTh [0]
LC dwunbTp He nopknioyeH* w
419 Makc. BbiIxoAHas YyacTtoTa 100 Hz Makc. BbiIxogHas YyacTtoTa 51 Hz -
303 Makc. ncxogHas Todka 50 Hz Makc. ncxogHas Tovka SR -
341 Bpewmsi nuHeriHoro ) ) Bpems nuHeriHoro 1 cexk. )
HapacTaHus 1 HapacTaHus 1
342 Bpemsa nuHenHoro ) ) Bpems nuHenHoro 1 cex. )
CHUXeHus 1 CHWXeHus 1
511 Lincdbpoeont Bxog 19 PeBepcuBHbIN [10] Xon.onepauus - [0]
Pene 1 ABapus [9] Pene 1 MpuBog MNotos [2]
540
Pene 2 Pa6ota [5] Pene 2 ynpaenenue [1]
rotToBO
1420 Pexum cbpoca Py4Hown cbpoc [0] ABToc6poc x 10 - [10]
1401 YacToTa BKMOYEHU 40Ty [6] YacToTa BKMNOYEHUN 50Ty [7]

*

*%

*kk

DyHKUMA TepMmucTopa Ansa Tennoson 3awmTtel punstpa LC/RFI.
CBefeHns 0 AOCTYMNHbIX A3blkax CMOTPUTE B COOTBETCTBYOLLEN AOKYMEHTaLNN.

Mcnonb3yinTe gaHHble U3 cucTeMbl NoBblweHnsa gaenexnunst Hydro MPC.

**** 51 'y onsa uctodHuka nutanusa 50 u, u 61 'y Ana nctodHmka nutadus 60 u.

3aBoackue Hactpouku VLT FC 100

YT06bI BbI3BaTh 3aBOACKUE HACTPONKM BCEX NapaMeTpoB,
BbINOHUTE OJHY W3 CredyrLWwmX npoueayp:

1.
2.
3.

No ok

Bbibepute napametp 14-22.
Haxwmunte [OK].

Bbibepute "lMpuBeneHne B ucxogHoe nonoxexue" (ansa NLCP
BblGepuTe "2").

Haxmunte [OK].
OTKnoYUTE NUTAHME.
CHoBa nopgkstounTe nuTaHue.

Tenepb Bce napameTpbl UMEIOT 3aBOACKNE HACTPOMKKN, KpoMe
RFI 1, npoTokona, agpeca, CKopocTu nepegayv uHpopmauumm,
MUHUMaIbHOW 3aePXXKN pearnpoBaHns, MakCumMarnbHOM
3a/lepXKN pearnpoBaHuns, MakcMarnbHON 3a4epPXKN Mexay
CMMBOMaMu, aKCNNyaTauMoOHHbIX AaHHbIX, XypHana
perucTpauumn cobbITUI 1 XKypHana TEXHUYECKMX
HencnpaBHOCTEN.

nuéo

1.
2.

OTkntoYnTE NUTaHNE.

Haxmute n yaepxusainte [COCTOAHUE] + [TMABHOE
MEHIO] + [OK] n cHoBa noakmo4nTe NCTOYHUK MUTaHUS.
Tenepb Bce napameTpbl UMEIOT 3aBOACKME HACTPOWKU, KpOMe
HapaboTku, Yncna BKIYEHUI NUTaHUS, a Takxe neperpesoB
1 6POCKOB HaNpPsKeHUs.
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12. OGHapy>XeHue u ycTpaHeHue HeMcnpaBHOCTEN

BHumaHue

ﬂpe»(de 4YeM ycmaHaesiueamb Kakue-nu6o coeduHeHuUs1 8 Hacocax, KlIeMMHbIX KOPO6KaX unu 3nekmpou1kaqby,
o6s3amesibHO 3apaHee, He MeHee 4YeM 3a 5 MUHym, omk/ro4ume afieKmponumaHue u y6e6umecb, 4mo OHO

cry4qalHo He 8KJIHYUMCHI.

HeuncnpaBHoCTb

Bo3moxHasn npuYnHa

YCTpaHeHMe HeucnpaBHOCTHU

Myck BbIMOMHEH, HO HAacOCkl He paboTatoT.

dakTu4eckoe AaBneHune Bbllle UK paBHO
YCTaHOBJTEHHOMY 3Ha4Y€eHUI0.

[MogoxpaTb, NOKa AaBneHue He ynageT unm
NOHU3NTb JaBreHne Ha HarHeTaTenbHoM
ctopoHe Hydro MPC u npoBepuTb,
BKJIIOUMITUCH M HACOChI.

HeT nogauu SNEeKTponnTaHus.

MogkntounTtb aneKkTponntTaHue.

MaBHbIV BbIKMOYaTENb OTCOEQNHEH.

[MoacoeanHUTb rNaBHbIV BblKMOYaTeNb.

MaBHbIN BbIKMOYaTENb HeucnpaBseH.

3aMeHUTb rMaBHbI BbIKIIOYaTENb.

CpaboTtana 3awuta gsuratens.

O6paTtutech B Grundfos.

HewncnpaBeH anekTpoaBuratens.

OTpeMOHTMpOBaTb UMN 3aMEHUTb
asurartens.

Owwnbka gaTtymka gaBneHus
- AaT4YuK JaBneHus HencnpaBeH.

3aMeHUTb JaTumk gaeneHus. [Jatumkm c
BbIXOAHbIMU curHanamu 0-20 MA nnu
4-20 MA KOHTPONUPYIOTCH YCTaHOBKOW
Hydro MPC.

- Kabenb noBpexaéH nnum KOpoTKO3aMKHYT.

MOYMHUTL NN 3aMeHnTb kabenb.

Hacocbl 661y NyLeHbl, HO TyT Xe
OCTaHOBUINCh.
Pabouee naBneHne He JOCTUTHYTO.

CyXOI;I Xo4 Unun HeT aaBneHne Ha BXxoae.

BoccTtaHoButb nogavy Bogbl k Hydro MPC.
Koraa pnaBneHue Ha Bxode BOCCTaHOBMEHO,
HacoChl BKIIOYAKOTCS CHoBa Yepes 15
CeKyHA.

YcraHoBka Hydro MPC ocTtaHoBneHa u He
MOXeT OblTb NyLLEeHa CHOBA.

Owwnbka gaTtynka gaBreHus
- faTYMK JaBMNeHUs HeUCrnpaBeH.

3amMeHnTb JaTuuk gaeneHus. Jatymnkm ¢
BbIXOAHbIMK curHanamu 0-20 MA unn
4-20 MA KOHTPONUPYIOTCS YCTAHOBKOW
Hydro MPC.

- Kabenb noBpexaéH unm KopoTKO3aMKHYT.

MOYNHNTL K 3amMeHUTb kaberb.

HewncnpaBHocTb CU 351
- HeT nopaun anekTponutaHus.

MopknounTb anekTponuTaHue.

- CU 351 HeucnpaBeH.

O6paTtutech B Grundfos.

HecTtabunbHas nogaya sogbl ot Hydro MPC
(MpUMeEHMMO Npu HecTabunbHOM
BoAgonoTpebneHun).

CnuwKoM HU3Koe AaBrieHne Ha BXOfe.

MpoBepnTb BcacbiBatoLyto Tpyby n
ceTyartbln pUneTp.

BcacbiBatowas Tpyba/Hacockl HacTUYHO
3abuTbl rpsA3bio.

MpombITe BCackiBatoLwmnii Tpybonposog,
UNLTP UNKN HaACOCHI.

Hacocbl 3axBaTbiBatoT BO3ayX.

MpoBepuTb BcacbiBatoLyo Tpyby Ha
repMeTU4YHOCTb.

HeMcnpaBeH AaTyuK OaBneHnd.

3aMeHNTb JaTumK OABMNEHNS.

Hacocebl pa60Tar0T, HO noja4u BoAbl HET.

KnanaHsbl 3aKpPbIThI.

OTKprTb KnanaHbl.

BcacebiBatowas Tpy6a/Hacockl YacTUYHO
3abuTbl rpsA3bio.

MpombITb BcackiBatoLLyto TpyOy/Hacocsl.

O6patHbIn kKnanaH 3abnokupoBaH B
3aKpbITOM MONOXEHUN.

[MpombiTb 06paTHbI knanaH. OH JormKeH
GecnpensiTCTBEHHO NepemMellaTbes.

HerepmeTnyHocTb BCcacbiBatoLLen TpyObl.

MpoBepuTb BcacbiBatoLyo Tpyby Ha
repMeTU4YHOCTb.

BO3IZlyX BO BCacblBaloLen IMHUN Unun B
Hacocax.

YOanuTb BO34yX U3 HACOCOB U 3anuTb UX
nepen nyckoMm. MNpoBepuTb BCaCbIBaOLLYO
Tpyby Ha repMeTUYHOCTb.

Hydro MPC He pgocTuraeT ycTaHOBMNEHHOrO
3HaYeHus.

CnuwKkoM BbICOKOE BO,D,OI'IOTpe6J'IeHVIe.

- CokpaTtutb BogonotpebneHune (no
BO3MOXHOCTH).
- MocTaBuTb 6onee kpynHyto Hydro MPC.

BbIbpaHo cnnLKoM MHOToO pe3epBHbIX
HacoCoB.

CoKpaTuTb KONMNYECTBO PE3EPBHbLIX
HacocoB.

PaspbiB pr6bl nnun ytTedka B cucteme.

MpoBepuUTL cUCTEMY U, NPU
Heo6X0AMMOCTU, YCTPaHWUTL MOBPEXAEHUS.

HerepmeTnyHoCTb YNIOTHEHUA Bana.

HedekT ynnoTHeHns Bana.

3ameHnTb ynrnoTHeHWe Bana.

Banbl HacocoB BbICTaBrneHbl HeNPaBubHO
no BbICOTE.

[MpaBunNbHO BbICTaBUTbL Basbl HACOCOB MO
BbICOTE.
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HeucnpaBHocTb Bo3MoxHasa npuymnHa YcTpaHeHMe HEUCNPABHOCTH
MpombITb BcackiBatoLyto Tpyby/Hacoch u,
KaBuTaumsa B Hacocax. BO3MOXHO, ceTyaTbli hunsTp Ha
BCacCbIBaOLLEN NINHUN.
Lymbl. Ban Hacoca npokpyyunBaeTtcs ¢
NOBbILIEHHbLIM COMPOTUBIEHNEM (Bbicokasi  [1paBuUibHO BbICTaBUTb Barlbl HACOCOB MO
cuna TpeHust) u3-3a Toro, YTo OH BbICOTE.

HenpasBuiibHO BbICTaBJ1€H MNO BbICOTE.

OueHb BbiCOKas YacToTa NMOBTOPHO-
KpaTKOBPEMEHHbIX BKITIOYEHNIA.

Henpanu'leo oTperynupoeaHo gasneHune B OTKOppeKTI/IpOBaTb AaBrieHne HaCTp0I7IKI/I
membpaHHOM bake.

MembpaHHoro 6aka.

13. TexHn4yeckoe obcnyxxnBaHme

BHumaHue

lpexde yem HayuHamb pabomy no
mexo6ciyxueaHur Hacocoe, ybedumecb, Ymo
3slekmponumaHue omksiroyeHo. 3anpume
KpbIWKy pacrnpedenumesibHO20 wyuma, Ymob6bi
npedomepamumse ciy4aliHbili docmyn K
cemesoMy ebIKSIl04amesio 80 epemsi pabomsl.

13.1 Hacocsil

MoaWwnnHWKN 1 ynNroTHEHME Balla Hacoca He TpeﬁleT
TEXHN4YeCKoro OGCJ'Iy)KI/IBaHVIH.

13.2 MoAawMNHUKM 3neKTpoaBUraTens

OnekTpoasurateny 6e3 npecc-macnéHok He TpebytoT
TEXHWYECKOro 0bCnyXnBaHus.

Ecnu xe anekTtpogsuratenb Hacoca o6opyfoBaH npecc-
MacrnéHkamu, To Ansi 4o3anpaBky criegyeT MCnorb3oBaTh
TYronnaBKyt KOHCUCTEHTHYI CMasKy Ha NMMTUEBOW OCHOBE.
CMOTpuTe yKasaHUsi No cMaske B KOXyXe BEHTUnATopa
anekTpoasuratenen komnaHum Grundfos.

Ecnun ce3oHHbIe NPOCTON Hacoca eXerogHo NpeBbILatoT 6
MecsiLieB, peKOMEHAYeTCs nepen OTKMHYEHMEM Hacoca
CcMasbiBaTb MOALUUMHUKM ABUraTens.

13.3 CU 351

Brnok ynpaeneHust CU 351 He TpebyeT TexHu4eckoro
obcnyxumBaHusa. OH foMKeH ObITb YNCTBIM, HE JAonycKaTb
nonagaxus Bnaru. Cnegyert NCKOYMTb nonagaHne npsMbIix
COMMHEYHbIX Nyyer Ha 6rnok ynpasneHusi. Kpome toro, CU 351
[OIMKEH CoaepXaTbCa Npu KOMHaTHoM Temnepatype. CmoTpute
pasgen 16. TexHu4deckue daHHbIe.

14. 3awumTa OT HU3KUX TeMnepaTyp

M3 HacocoB, He UCNOMNb3yeMbIX B NEPUO HU3KUX TEMMepaTyp,
[OKHa BbITb CNNTa XMAKOCTb BO M3BEXaHUN X NOBPEXAEHUS.

YTtobbl CnnTb M3 Hacoca pa6oqy|o XNOKOCTb, OTBEPHUTE
pe3b608ble I'Ip06KVI OTBEPCTUA ANA yaarneHna Bo3gyxa B
roflIoOBHOM YacTU U CIIMBHOTO OTBEPCTNA B OCHOBaHMUM Hacoca.

BHumaHue

Heo6xodumo npuHssmb coomeemcmayrujue
Mepbl, YMob6blI ycmpaHumes onacHocmb
mpaemamu3ma obcryxuearouje2o nepcoHana
unu noepexoeHull asilekmpodeu2ameJsisi Hacoca
u demanel ebixodsiujell u3 Hacoca paboyel
cpedoli. B 2zudpocucmemax c 2opsiyeli sodoli
cyujecmeyem onacHOCMb owrnapueaHusl.

lMepepn 3anyckom Hacoca 3aBepHUTE pe3bboByto NPobKy
OTBEPCTWA AN yAaneHus Bo3fayxa U yCTaHOBUTE Ha MecTo
pe3b60Byt0 NPOBKY CIMBHOIO OTBEPCTUS.

15. BbiBOA U3 3aKcnnyaTauum

YTto6bl BEIBECTU YCTaHOBKY MOBbIWEHUNA OaBneHna U3
aKcnnyatauuun, OTKN4nTe CeTeBOM BbIKMYaTenb.

BHumaHue

lMpoeodHuKku neped cemesbiM 8bIKJIlOHamesiemM
8cé ewé nod HanpsyKkeHUeM. 3anpume KpbIWKY
pacnpedenumesibHO20 wyuma, Ymobbi
npedomepamums ciy4aliHbil docmyn K
cemesoMy ebiKJIl04amesito 80 epemsi pabomasl.

Kaxgbln Hacoc BbIBOAUTCS U3 JKcnnyaTtauumn oTknrw4yeHnem
COOTBETCTBYHOLLEro nyckartena anekrpoasuratens,
aBTOMaTU4YeCKOro BblKn4aTensd uenu nnu npegoxpaHntens.

16. TexHn4yeckKkmne gaHHble

16.1 JaBneHue

[aBneHune Ha Bxoae

YctaHoBku nosbiweHusa aasnedns Hydro MPC moryT pabotatb
npu NONOXWUTENbHOM 3HAa4YeHWUN AaBMNeHNs Ha BXOAe (JaBrneHne
HaCTPOWMKN CUCTEMbI) UMW NPW OTPULEATENBHOM 3HAYEHNUM
AaBrneHns Ha BXoAe (T.e. Mpu BakyymMe Ha BMyCKHOM naTpybke).
PekomeHayeTcs BbINOMHUTL pacyeT A4OMNYyCTUMOro AaBfieHns Ha
BXofe, ecnu

* BOda nepekaymBaeTcd no AJIMHHOMY pr60|'|p0B0,El,y,
M 3860[) BOAbl OCYyLLEeCTBNAETCA C I'J'Iy6VIHbI,
¢ ycnosusa BCacCblBaHUA He6J'IaI'OI'Ipl/1$ITHbIe.

B Hacmosiujem pykogeodcmee o MOHmMaxy u
aKkcnnyamayuu mepmuH "daseneHue Ha exode”
o3HavYaem OaesieHue/eaKyyM, KOMoOpPbIl MOXHO
usmepums HerocpedcmeeHHO rneped
ycmaHo8KoU noeblweHuUs1 0asIeHUsI.

YT06bI M36exaThb kKaBUTaLUK, y6e,EI,VITer, 4YTO OaBlieHWe Ha Bxoae
Ha BcacblBaoLLen CTOPOHE YCTAaHOBKU HE HUXE MUHUMAlIbHOIO.
MwuH1ManbHOe gaBneHne Ha Bxoge B 6apax MOXHO paccynTaTb
cnegyrowmm o6pa30M:

pe>H, +pxgx10°xNPSH+H, - p,

Ps = HeobxoavmMmoe MUHMManbHoe AaBfieHne Ha BXoAe B
6apax, nokasblBaeMoOe MaHOMETPOM Ha BCacblBatloLLEen
CTOpPOHEe YyCTaHOBKM MOBbIWEHNA OaBJIEHNA.

Hy = [aBneHue napoB nepekaynBaeMou XMaKocTu B bapax.
p = [noTHOCTb NepekavyMBaeMon XngKoCcTun B Kr/M>.
g = YckopeHue cBo60aHOrO NageHus B mM/c2.

NPSH = [fonycTumbii NONOXUTENbHbIA MOAMNOP Ha BXOAE B
Hacoc (NPSH) B meTpax Hanopa.
NPSH moxHo onpeaenuTb n3 xapaktepuctukun NPSH
npv MakcumarbHOM pacxofe Afs Hacoca.
(CM. pyKOBOACTBO MO MOHTaXYy W 3KCMnyaTauum
HacocoB CR, CRI, CRN.)

Hg = MuHMManbHbIN rapaHTUPOBAaHHbLIN 3anac AaBneHns Ha
Bxoge paseH 0,1 6apa.

Pb = AtmocdepHoe gaBneHune B bapax. HopmansHoe
aTMocdepHoe AaBreHune coctaensiet 1.013 Gap.
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MakcumanbHOe faBneHue Ha Bxofe

MakcumanbHoe faBrneHue

Hacoc Ha Bxope [6ap]
50 Hz

CRI(E) 3-10 10
CR(E) 5-4 o CR(E) 5-10 10
CR(E) 10-3 no CR(E) 10-6 8
CRI(E) 15-5 10
CRI(E) 20-5 10
CR(E) 324 4
CR(E) 45-2 4
CR(E) 45-3 po CR(E) 45-4 10
CR(E) 64-4-2 10
CR(E) 90-3 15
60 Hz

CRI(E) 5-7 10
CRI(E) 10-3 8
CRI(E) 15-3 10
CRI(E) 20-3 10
CR(E) 32-2 4
CR(E) 45-2-1 10
CR(E) 64-2-1 10
CR(E) 90-2-1 15

17. NaHHble aneKkTpoobopyaoBaHUA
HanpsxeHune nutaHms
CmoTpuTe pupmeHHyto Tabnuuky Hydro MPC.

3anacHou npefoxpaHuTenb

CMOTpUTE CXEMY 3MEeKTPUYECKMX COeANHEHNI, NOCTaBNsSeMYIo C
yctaHoskon Hydro MPC.

LincdbpoBble Bxoabl
HanpskeHne pasomkHyToro KoHtypa: 24 VDC

HanpskeHne 3aMKHYyTOro KOHTypa: 5 mA, DC
YacToTHbIV AManasoH: 0-4 Ty

Ha ece yugpoenie e8xodbl nodaemcsi
MOHU)XeHHOoe HarnpsikeHue 01 No8bIWeHUsI
anekmpo6e3zonacHocmu (PELV).

AHanoroBble BxoAbl

0-20 mA
Tok Ha BXo4e W HanpsbkeHue: 4-20 A
0-10 V
[onyck: +3,3 % nonHowM wWKan.l
TOYHOCTb NPY NOBTOPHbIX o
p P +1 % nonHoW wWKanbl
N3MEPEHNSX:

BxogHoe conpoTuBnexue, TOk: <2500

BxogHoe conpoTtusneHune,

0,
HanpsbkeHue, CU 351: 10k £10 %

MakcumanbHoe OasnieHue Ha exode
o6ycioesieHo KOHcmpyKyuel Hacoca, HarpuMep,

daesieHUe Ha MOOWUMHUKU.

UYmo6bl nonyyums uHghopmayuro o Hacocax CR
dpyaux munopasmepos, cMm. WebCAPS Ha calime
www.grundfos.com.

PaGouee naBneHue

B cTaHgapTHOM UCMONHEHUN MaKkcuMarnbHoe paboyee faBneHune
cocTasnset 16 6ap.

Mo TpeboBaHuo Grundfos npegocTaBnsieT cUCTEMY MOBLILLEHNS
naenexusa Hydro MPC ¢ makcumanbHbiM paboymm gaBrneHnem
Bbiwe 16 B6ap.

16.2 Temnepatypa
Temnepatypa paboyei xugkoctun:otr 0 °C go +70 °C
TemnepaTtypa okpyxatoLien cpeabli:ot 0 °C go +40 °C

16.3 OTHOCUTEeNbHas BNaXHOCTb
Makc. oTHOCUTENbHOCTb BRaXHoCTb:95 %

16.4 3BykoBoe AaBneHue

YpoBeHb 3BYKOBOIO @aBfeHnsi CM. B PyKOBOZCTBE MO MOHTaXy M
akcnnyaTtauun ansa Hacocos CR.

YpoBeHb 3BYKOBOIO AaBneHnst AN HECKONbKUX HaCOCOB MOXHO
paccyuTaTb cneayolmMm obpasom:

Lmakc = Luacoc +(n—1)x3

Lyakc = MakcumanbHbI ypoBeHb 3BYKOBOTO AABIEHNS.
Lhacoc= YPOBEHb 3BYKOBOrO AABMEHWNs OAHOrO Hacoca.
n

KonnyecTtBo Hacocos.
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BxogHoe conpoTtueneHue,

0,
HanpsikeHue, 10 351: >50kQ+10 %

24 B, makcumym 50 MA,
C 3aLUUTOM OT KOPOTKOIO
3aMblKaHns

[MuTaHue patuuka:

Ha ece aHanozoeble 8xo0blI nodaemcsi

Yka3aHue | MOHUXKEHHOe HarnpsixeHue 011 noeblWeHuUst

anekmpo6e3zonacHocmu (PELV).
LUndpoBbie Bbixoabl (penenHbie BbIXoAbl)

240 VAC, 2 A
5B DC, makc. 10 mA

MakcumarnbHas Harpyska KoHTakTa:
MuHUMarnbHas Harpyska KoHTakTa:

Bce undpoBble BbIXOAbI ABASIOTCA KOHTaKTamMun pene ¢ HynesbIM
noTeHyunanom.

Y Hekomopsbix ebixodoe obwas knemma C. bonee

nodpo6HO cMompume cxemy 371eKMpuUYecKux
coeduHeHuUl, NnocmasJsisieMyr ¢ ycimaHoekou
Hydro MPC.

Bxoabl ans patunka PTC/TepmoBbIknovaTens

[ns patunkoB PTC B cootBeTcTBUM C DIN 44082. MoryT 6bITb
TakKxe NoacoeanHeHbl TEPMOBLIKITIOYATENN.

HanpsikeHne pasomkHyToro koHTypa: 12 B DC 15 %

HanpsixeHne 3aMKHYTOro KOHTypa: 2,6 mA, DC

Bxo0bI dnsi dam4ukoe PTC u3onupoeaHbl om
dpyaux exodoe u ebixodoe Hydro MPC.



18. lononHuTenbHasa TexHu4yeckas
OOKyMeHTauus

Bonee noapo6Hyto nHpopMauuio 06 ycTaHOBKax NOBbILLEHNS

naenennsa Hydro MPC MOXHO HaiTy B CNeayoLwmx JOKyMeHTax.

Bce nokymeHTbI BbinoxeHbl B WebCAPS Ha gomaluHel cTpaHuue
komnaHun Grundfos, www.grundfos.com/ru.

Hassanue YacTtoTta ny:nouhf(:zm
KaTtanoru

Grundfos Hydro MPC 50 Hz 96605939
Grundfos Hydro MPC 60 Hz 96605940
PykoBoAcTBa MO MOHTaXy M 3KCnnyaTauum

CR, CRI, CRN 50/60 'y 96462123
gEE'E,CS'TiEC:RCTﬁ'EC*RKE' 50/60 Iy 96564245
[MpeobpasoBaTenb YacTtotbl **  50/60 Iy -
Mem6GpaHHbI 6ak - 96550312
CepBuUCHasA AOKyMeHTauus

CepBUCHbIE UHCTPYKLUK 50/60 Ny, 96646712
I T

Mpo4asa pokymeHTauus

*kk

* OTHOcuTCA TOoNnbKO K yctaHoBkam Hydro MPC-E, -ED un -ES.

** OTHOCUTCA TONbKO K ycTaHoBkaMm Hydro MPC ¢ BHeLWHUM
npeobpasoBaTtenem 4acToThl.

*** Cxema anekTpU4eckux coeanHeHn NocTaensieTcs BMecTe C
YCTaHOBKOW.

19. YTunmsauma orxonos

[aHHOe n3genue, a Takxke y3nbl U eTanu AOMKHbI

YyTUNM3NPOBaTHCA B COOTBETCTBUM C TpEBOBAHMAMM 3KONOTUN:

1. Wcnonb3yiiTe obLecTBEHHbIE UMK YacTHble cryxbbl cbopa
Mycopa.

2. Ecnv Takue opraHusauum unu upmMbl OTCYTCTBYIOT,
CBSXMTECh € bnmxanwmm dpunmanom nnu CepBUCHbIM
ueHTpom Grundfos (He npumeHumo ans Poccun).

20. NapaHTUn nsroroBuTens

Ha Bce ycTtaHOBKM NpeanpuaTue-npon3BoanTenb NpeaocTaBnseT
rapaHTuio 24 mecsiLa co aHs npogaxu. MNpu npogaxe magenus,
nokynartenio Bblgaetcs MapaHTUHbIA TanoH. Ycnosus
BbIMOSNIHEHWSI rAapaHTUIHbLIX 06513aTenbCTB CM. B MapaHTUiiHOM
TanoHe.

YcnoBusa nopgauu peKnamauMﬁ

Peknamauuu nogatotcs B CepBucHbIf LeHTp Grundfos (agpeca
yKasaHbl B rapaHTUAHOM TaroHe), Npu 3ToM Heobxoaumo
npefocTaBUTb MPaBUIIbHO 3aMONHEHHbIN MapaHTUIAHBIA TanoH.

21. NpepnpusaTue N3roTtoBUTENDb

000 "TpyHadoc UcTpa”

143581, MockoBckasi obnacTb,

McTpuHcknin panoH, 4. Jlewkoeo, 4. 188

Mo Bcem Bonpocam Npocum obpawaTtbCca:
000 "TpyHadoc”

109544, r. Mockea, yn. WkoneHas, g. 39-41, cTp. 1

TenedoH +7 (495) 737 30 00
dakc +7 (495) 737 75 36

CoxpaHsieTcs NpaBo Ha BHECEHME TEXHUYECKUX U3MEHEHUN.
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Argentina

Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Lote
34A

1619 - Garin

Pcia. de Buenos Aires

Phone: +54-3327 414 444

Telefax: +54-3327 411 111

Australia

GRUNDFOS Pumps Pty. Ltd.
P.O. Box 2040

Regency Park

South Australia 5942

Phone: +61-8-8461-4611
Telefax: +61-8-8340 0155

Austria

GRUNDFOS Pumpen Vertrieb
Ges.m.b.H.

Grundfosstrale 2

A-5082 Grodig/Salzburg
Tel.: +43-6246-883-0

Telefax: +43-6246-883-30

Belgium

N.V. GRUNDFOS Bellux S.A.
Boomsesteenweg 81-83
B-2630 Aartselaar

Tél.: +32-3-870 7300
Télécopie: +32-3-870 7301

Belorussia

Mpencrasutenscteo FPYHO®OC B
MuHcke

220090 MuHck yn.Onewesa 14
TenedoH: (8632) 62-40-49

dakc: (8632) 62-40-49

Bosnia/Herzegovina
GRUNDFOS Sarajevo
Paromlinska br. 16,
BiH-71000 Sarajevo
Phone: +387 33 713290
Telefax: +387 33 231795

Brazil

Mark GRUNDFOS Ltda.

Av. Humberto de Alencar Castelo
Branco, 630

CEP 09850 - 300

Sao Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria

GRUNDFOS Pumpen Vertrieb
Representative Office - Bulgaria
Bulgaria, 1421 Sofia

Lozenetz District

105-107 Arsenalski blvd.

Phone: +359 2963 3820, 2963 5653
Telefax: +359 2963 1305

Canada

GRUNDFOS Canada Inc.
2941 Brighton Road
Oakville, Ontario

L6H 6C9

Phone: +1-905 829 9533
Telefax: +1-905 829 9512

China

GRUNDFOS Pumps (Shanghai) Co. Ltd.
51 Floor, Raffles City

No. 268 Xi Zang Road. (M)

Shanghai 200001

PRC

Phone: +86-021-612 252 22

Telefax: +86-021-612 253 33

Croatia

GRUNDFOS predstavnistvo Zagreb
Cebini 37, Buzin

HR-10000 Zagreb

Phone: +385 1 6595 400

Telefax: +385 1 6595 499

Czech Republic
GRUNDFOS s.r.o.
Cajkovského 21

779 00 Olomouc

Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

TIf.: +45-87 50 50 50

Telefax: +45-87 50 51 51

E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB
Mestarintie 11

FIN-01730 Vantaa

Phone: +358-3066 5650
Telefax: +358-3066 56550

France

Pompes GRUNDFOS Distribution S.A.
Parc d’Activités de Chesnes

57, rue de Malacombe

F-38290 St. Quentin Fallavier (Lyon)
Tél.: +33-4 74 82 1515

Télécopie: +33-4 74 94 10 51

Germany

GRUNDFOS GMBH

Schliiterstr. 33

40699 Erkrath

Tel.: +49-(0) 211 929 69-0

Telefax: +49-(0) 211 929 69-3799
e-mail: infoservice@grundfos.de
Service in Deutschland:

e-mail: kundendienst@grundfos.de

Greece

GRUNDFOS Hellas A.E.B.E.

20th km. Athinon-Markopoulou Av.
P.O. Box 71

GR-19002 Peania

Phone: +0030-210-66 83 400
Telefax: +0030-210-66 46 273

Hong Kong

GRUNDFOS Pumps (Hong Kong) Ltd.
Unit 1, Ground floor

Siu Wai Industrial Centre

29-33 Wing Hong Street &

68 King Lam Street, Cheung Sha Wan
Kowloon

Phone: +852-27861706 / 27861741
Telefax: +852-27858664

Hungary

GRUNDFOS Hungaria Kift.
Park u. 8

H-2045 Torokbalint,
Phone: +36-23 511 110
Telefax: +36-23 511 111

India

GRUNDFOS Pumps India Private Lim-
ited

118 Old Mahabalipuram Road
Thoraipakkam

Chennai 600 096

Phone: +91-44 2496 6800

Indonesia

PT GRUNDFOS Pompa

JI. Rawa Sumur IIl, Blok Il / CC-1
Kawasan Industri, Pulogadung
Jakarta 13930

Phone: +62-21-460 6909

Telefax: +62-21-460 6910 / 460 6901

Ireland

GRUNDFOS (Ireland) Ltd.

Unit A, Merrywell Business Park
Ballymount Road Lower

Dublin 12

Phone: +353-1-4089 800
Telefax: +353-1-4089 830

Italy

GRUNDFOS Pompe ltalia S.r.l.

Via Gran Sasso 4

1-20060 Truccazzano (Milano)

Tel.: +39-02-95838112

Telefax: +39-02-95309290 / 95838461

Japan

GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg., 5F,
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo
141-0022 Japan

Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea

GRUNDFOS Pumps Korea Ltd.

6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea

Phone: +82-2-5317 600

Telefax: +82-2-5633 725

Latvia

SIA GRUNDFOS Pumps Latvia
Deglava biznesa centrs

Augusta Deglava iela 60, LV-1035, Riga,
Talr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania

GRUNDFOS Pumps UAB
Smolensko g. 6

LT-03201 Vilnius

Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia

GRUNDFOS Pumps Sdn. Bhd.

7 Jalan Peguam U1/25

Glenmarie Industrial Park

40150 Shah Alam

Selangor

Phone: +60-3-5569 2922

Telefax: +60-3-5569 2866
México

Bombas GRUNDFOS de México S.A. de
C.V.

Boulevard TLC No. 15

Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600

Phone: +52-81-8144 4000
Telefax: +52-81-8144 4010

Netherlands

GRUNDFOS Netherlands
Veluwezoom 35

1326 AE Almere

Postbus 22015

1302 CA ALMERE

Tel.: +31-88-478 6336

Telefax: +31-88-478 6332
e-mail: info_gnl@grundfos.com

New Zealand

GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland

Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway

GRUNDFOS Pumper A/S
Stremsveien 344
Postboks 235, Leirdal
N-1011 Oslo

TIf.: +47-22 90 47 00
Telefax: +47-22 32 21 50

Poland

GRUNDFOS Pompy Sp. z 0.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo

Tel: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

Bombas GRUNDFOS Portugal, S.A.
Rua Calvet de Magalhées, 241
Apartado 1079

P-2770-153 Paco de Arcos

Tel.: +351-21-440 76 00

Telefax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Romania SRL
Bd. Biruintei, nr 103

Pantelimon county Ilfov

Phone: +40 21 200 4100

Telefax: +40 21 200 4101

E-mail: romania@grundfos.ro

Russia

00O lpyHadoc

Poccusi, 109544 Mocksa, yn. LkonbHas
39

Ten. (+7) 495 737 30 00, 564 88 00
dakc (+7) 495 737 75 36, 564 88 11
E-mail
grundfos.moscow@grundfos.com

Serbia

GRUNDFOS Predstavnistvo Beograd
Dr. Milutina Ivkovi¢a 2a/29
YU-11000 Beograd

Phone: +381 11 26 47 877 / 11 26 47
496

Telefax: +381 11 26 48 340

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
24 Tuas West Road

Jurong Town

Singapore 638381

Phone: +65-6865 1222

Telefax: +65-6861 8402

Slovenia

GRUNDFOS PUMPEN VERTRIEB
Ges.m.b.H.,

Podruznica Ljubljana

Blatnica 1, SI-1236 Trzin

Phone: +386 1 563 5338

Telefax: +386 1 563 2098

E-mail: slovenia@grundfos.si

Spain

Bombas GRUNDFOS Espafia S.A.
Camino de la Fuentecilla, s/n
E-28110 Algete (Madrid)

Tel.: +34-91-848 8800

Telefax: +34-91-628 0465

Sweden

GRUNDFOS AB

Box 333 (Lunnagardsgatan 6)
431 24 MéIndal

Tel.: +46(0)771-32 23 00
Telefax: +46(0)31-331 94 60

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Fallanden/ZH
Tel.: +41-1-806 8111
Telefax: +41-1-806 8115

Taiwan

GRUNDFOS Pumps (Taiwan) Ltd.
7 Floor, 219 Min-Chuan Road
Taichung, Taiwan, R.O.C.

Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand

GRUNDFOS (Thailand) Ltd.

92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999

Telefax: +66-2-725 8998

Turkey

GRUNDFOS POMPA San. ve Tic. Ltd.
Sti.

Gebze Organize Sanayi Bolgesi

Ilhsan dede Caddesi,

2. yol 200. Sokak No. 204

41490 Gebze/ Kocaeli

Phone: +90 - 262-679 7979

Telefax: +90 - 262-679 7905

E-mail: satis@grundfos.com

Ukraine

TOB IPYHO®POC YKPAIHA
01010 Kuis, Byn. MockoBcbka 86,
Ten.:(+38 044) 390 40 50

®dax.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768

Jebel Ali Free Zone

Dubai

Phone: +971-4- 8815 166
Telefax: +971-4-8815 136

United Kingdom
GRUNDFOS Pumps Ltd.
Grovebury Road

Leighton Buzzard/Beds. LU7 8TL
Phone: +44-1525-850000
Telefax: +44-1525-850011

U.S.A.

GRUNDFOS Pumps Corporation
17100 West 118th Terrace
Olathe, Kansas 66061

Phone: +1-913-227-3400
Telefax: +1-913-227-3500

Usbekistan

Mpepctasutenscteo NPYHAPOC B
TawkeHTe

700000 TaLukeHT yn.Ycmana Hocupa 1-i
TYynuK 5

TenedoH: (3712) 55-68-15

dakc: (3712) 53-36-35

Addresses revised 17.03.2008
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